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IPAKTHKA BHEJIPEHUS POCCUMCKOI'O CTAHJIAPTA TOBPOBOJIBHOM JIECHON
CEPTUO®UKALINU 110 CXEME FSC
Cokonosa H. B.
Hncmumym neca um. B. H. Cykauesa @edepanvrozo ucciedosamenvckoeo yenmpa «Kpacnospcxuii
Hayunwitl yenmp Cubupcroeo omoenenus Poccuiickou akademuu nayky, Kpacnospcxk, Poccus

Ilpuseden amnanus 6HeOpeHuUss 6 NPAKMUKY POCCULCKO20 JNeCHO20 CeKMopa HNOHAMUL
HAYUOHATILHO20 CmMaHoapma 000posovHou aecHoll cepmugpuxayuu no cxeme FSC, exnouas «neca
8bICOKOU NPUPOOOOXPAHHOU YEHHOCMUY U «MalOHapyuieHHvle Jechvle meppumopuuy (MJIIT).
Pezynomamer  uccnedosanus noxazanu, umo evioenenue MJIT npomugopeuum mpedosaHuUsAM
PAYUOHALHO2O ~6€0€HUsl IeCHO20 XO3AUCMBA U He CO2NACYeMcs C POCCUUCKUM — JIeCHbIM
3aKOHOO0AmMeNbCMeoM.

Knrouesvie cnosa: manonapywiennvie necHvle meppumopuu, a1eca 6blCOKOU NPupoOOOXPAHHOU
yeHHocmu, buUopazHooopasue

[lonsitne necoB BBICOKON mnpupogooxpanHoi neHHoctu (JIBIIL) mnosBMiOCE B TEpMHHOJIOTHH
POCCHHICKOTO JIeCOBOJACTBA Onaronmapsi yCHIUSM TIOOANBHBIX «3€JIeHBIX» opraHum3anmii. Ko BTOpoMy THITY
JIBIIL] otHOcATCS «MajoHapylleHHbIE JecHble Tepputopun» (MJIT) MexmyHapoaHOro, HAIMOHAIBFHOTO U
pervoHanbHOrO YypoBHeH Ha miomand He MeHee 50 Teic. ra. B wuHTepnperauuu craHpapta JlecHoro
norreuntensckoro coBera (FSC) MJIT — sTo kpymHBIE JecHBIe JTaHMA(THL, B TpeaeaX KOTOPBIX MOTYT B
€CTECTBEHHOM COCTOSIHUM CYIIECTBOBATH >KM3HECIIOCOOHBIE MOMYJISANHKA OOJBIINHCTBA, €CIH HE BCEX,
OMONOTHYECKUX BUAOB, BCTPEHUAIOMINXCS Ha JAHHOW TEPPUTOPUHU. DTa MHTEpHpeTalnus CTpagaeT OONbIIONH
HEONpPEeAETICHHOCThIO — MPUYEM 3]IeCh KpYyMHBIE JecHble naHamadTel miomanapio He MeHee 50 Teic. ra. Ilo
J. JI. Apmanny [1] 6nonorudeckue BUABI MOTYT CYITICCTBOBATh Ha JIIOOOM TEPPUTOPHH, JaKe Ha KOUKE.

Bce neca 06magaroT BBICOKOM MPHPOAOOXPAHHOW IIEHHOCTHIO, HO 3TO HE 03HAYAeT, YTO B HUX HYKHO
0OBSIBIISATH 3aII0BEAHBINA peXxuM. B poccuiickoM JiecHOM 3akoHoaaTenscTBe HeT nousatuid JIBIIL u MJIT, 3ato
ecTh JEJICHWE Ha 3allUTHBIC, JKCIUIyaTAallMOHHbIE M pe3epBHbIC Jieca. Jloyil 3allMTHBIX JIECOB OT OOMIEH
wiomaan JyecHoro Qouma Poccum Ha 01.01.2014 cocraBmsuia 24,3 % [2]. B KpacHosipckom Kkpae 3TOT
nokazarens Ha 01.01.2015 pasen 32,7 %. Kpome Toro, nacuuteiBaercst 14,4 miu. ra OOIIT wm 6.1 % ot
obmeit momany kpast [3]. @aktrdecku Bce OOIIT BEIMONHAIOT Takke 3alIUTHYIO (PYHKIUIO, TOSTOMY JIOJIS
3amuTHBIX JiecoB ¢ yuyetoM OOIIT mocturaer 40 %. Kpome Toro, B 3KCIulyaTallMOHHBIX JIECAX BBIACISIFOTCS
0c000 3amuTHble yuacTku (O3Y), 10 KOTOPBIX B ONPECICHHBIX YCIOBUSX MOXKET JOCTHTaTh 3HAUUTEIBHON
BENWYHMHBL. Takol CHCTEMBI OXpaHBbl JIECHBIX JAaHAAPTOB M IKOCUCTEM HET HU B OIHOM Pa3BUTOW JIECHOM
CTpaHe MUpa.

B BrIIecka3aHHOM W 3aKITI0YAETCSl COXpaHEHHE JIECHBIX SKOCHCTEM W MOJepKaHne OHOpasHOOO0pasHs.
[peanaraempie uHOpomHble JIBIIL] m MJIT mano uto nOOaBISIOT, KpOME BHECEHHS! MYTAaHWLBI B JIECHYIO
TEPMUHOJIOTHIO KIACCUYECKOI'0 PYCCKOr0 JIECOBOCTBA [4].

Brenpenne B mpakTHKy JIECHOTO cekTopa Poccum HarMoHaNbHOTO CTaHAapTa JOOpPOBOJIBHOM JIECHOW
ceprudukanun mo cxeme FSC mpecienyer BHelHe OiaropojHble IEIH: COXPAHEHUE JIECHBIX DKOCHCTEM U
Onopa3HooOpasus B HUX. OHAKO 3Ta MPOLEAYpa HE COIIACyeTCsl C POCCHHCKUM JIECHBIM 3aKOHOAATEECTBOM
Y, B OCHOBHOM, IPOTUBOPEUYUT eMy. [IOMBITKH «3€NE€HBIX» OpraHu3aldil OrpaHUYUThH JIECOIOJIb30BAHUE B
AKCIUTyaTallMOHHBIX JiecaX TIIyTeM HEOO0OCHOBaHHOTO BbifeneHus B Hux MIIT mo cytu saBisercs
BPEIUTENBCTBOM, HANpPaBJICHHBIM Ha ocialiieHne KOHKypeHTocnocoOHocTr mpeanpustuii JITIK Ha BHEmIHHX
PBIHKaX.

PaccmotrpuMm a1y mpobnemy Ha npuMmepe apeHAHbIXx Tepputopuin  3A0  «HoBoeHucewckmit
JIECOXUMUYECKUNA KOMITIEKC», okoio 30 % rtutomanu kortoporo momaaarT B KOHTYpsl MIJIT. IIpoBenennsie
WCCIIeIOBaHUS MOKa3al MapaloKCaJbHYIO CUTYalrio. DTH KOHTYPBl (PAaKTUYECKU SBISIOTCS CPeHE U CHIILHO
HapyIIEHHBIMHA — HapymeHHOCTh 1o miomany ot 4 % mo 12 %. C yderoMm mpsMOro u KOCBEHHOTO BITMSTHUS
YeNoBeKa OT JO0POT, Mpoduiel, APYyTrux JTHHEWHBIX 00BEKTOB W MPOMBIIIICHHBIX IJIOMIAI0K, AHTPOITOTEHHBIX
MOYXKapOB U rapeil OTHECEHNE 3TUX ITOJIMTOHOB K MaJOHAPYLICHHBIM SIBIISIETCS SIBHO OLIMOOYHBIM.

[IprunHOii 3TOTO SIBIISETCA MTHOPUPOBAHHME JAHHBIX 00 AHTPOIOIEHHOM BO3ACHCTBMM HA 3TH Jieca,
BeiaenieHne MJIT mo kocMoCHUMKaM, M, BO3MOYKHO, HEKOMIIETEHTHOCTh UCTIOJTHUTEIICH.

Mexnay tem Bbimenenue MJIT pamu «OmaropomaHoi» Ienw COXpaHEHHs OHOpa3sHOoOpaszus M JECHBIX
JKOCHCTEM He Tak yxk 0e300mmHO. Jlec kak X uBas CHCTeMa pa3BHBAETCA 1O CBOMM 3aKOHAM, BO3HHUKAET,
Pa3BUBAETCSl, CTAPEET U YMUPAET, T. €. HOJBEPKEH CYKLIECCUOHHBIM IpoleccaM. [103ToMy BCsIKoe orpaHuueHue
JIESITENIBHOCTU YEJIOBEeKa B JIECY, B TOM YHCIE W JIECOMOIb30BaHUS, HEU30EKHO MPUBOJUT K MPENCKa3yeMbIM
pe3yinpTaTaM B BHJAE J€rpajallud JApPEBOCTOEB, HAKOMJICHHS MEPTBOM JPEBECHHBI, IOBBIIIEHUS



MO’KaPOOIMACHOCTH M TOJTYYCHHUS COBEPIIEHHO MPOTHUBOIIOIOKHOTO pe3yJibTaTa — CHIKEHUsI OMOpa3Hoo0pa3us
Y 3aIIUTHBIX QYHKIUH JIECHBIX SKOCUCTEM.

K coxanenuto, «3enenpie» HIIO, HaBsi3piBas 4yxaple WIeH, AajeKd OT MPHUHIUIOB KIACCHYECKOTO
PYCCKOTO JIECOBOJICTBA, OCHOBHAs CYTh KOTOPOTO 3aKII0OYaeTCs B OAHOW ¢pasze — pyOka eCTh CHHOHUM
B0300HOBIIeHUsI. COBPEMCHHBIC TCHICHIIMM YCTOMYMBOTO JICCOYNPABJICHUS HA00OpOT HAIeIeHBl Ha
MHTEHCU(UKAIINIO JISCHOTO XO3SICTBA U JIECOMOb30BaHMsl. [[0aTOMY JIeCHOE X03SICTBO B AKCILTYaTaIllHOHHBIX
Jiecax JIOJDKHO OBITH OPHUEHTHPOBAHO HA CBOCBPEMEHHYIO YOOPKY B Jiecax CIIETBIX U MEPECTOMHBIX IPEBOCTOCB
crmoco0aMu M METOJIaMH, COOTBETCTBYIOIIMMU MPUPO/IE JIECOB C YIETOM COIUATBHO-IKOHOMHYECKIX YCIOBHIA,
HE JIOMyCKasi HAKOIJIEHUSI MEPTBOM APEBECHUHBI B BUJIE CYXOCTOA U Bayiexa. Tak BeeTcsl XO35UCTBO B BEAYILIUX
JeCHBIX cTpaHax Mmupa. Bwimemenne MJIT mpoTuBopednT TpeOOBaHUAM paIIOHAIBHOTO BEISHHS JIECHOTO
XO35IUCTBA.

Cnucok uMTUPYEMOM JIUTEPATYPHI:
Apwmang [I. JI. Hayka o napgmagre. — M.: Mbicib, 1975. — 288 c.
Jlecnoii peectp 2013. Cratuctuueckuii coopuuk. M.: 2014, 690 c.
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Kpacnosipek, 2015. 294 c.
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IMPLEMENTATION OF THE FOREST STEWARDSHIP COUNCIL STANDARD FOR RUSSIAN
FEDERATION
Sokolova N. V.
Sukachev Institute of Forest of Federal Research Center «Krasnoyarsk Scientific Center of the
Siberian Branch of the RAS», Krasnoyarsk, Russia

An analysis of practical application of terms of the Forest Stewardship Council Standard for
Russian Federation, including high value conservation forests and intact forest landscapes (IFL), is
provided. Research results have showed that IFL identification contradicts the sustainable forestry
requirements and is not consistent with the Russian forest legislation

Keywords: intact forest landscapes, high value conservation forests, biodiversity
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HEKOTOPBIE IOKA3ATEJIN I[BIXATEJI])I:IOFI CUCTEMBbI MAJIBYUKOB 9-11 JIET,
KUTEJIEM IOT'PbI
Hugonmosa O. JI., Konvkos B. 3.
Cypeymckuii 2ocyoapcmeentulil nedazozudeckuti ynusepcumem, Cypeym, Poccus

IIpeocmasnenvl pe3ynomamol cCpagHUMENbHO2O AHAIUZA NOKA3amenell OblXameabHOU CUCTeMbl
manvuukoe 9-11 nem, 3aHUMAIOWUXCSA JLIHCHBIMU 20HKAMU U HE 3AHUMAIOWUECS CHOPMOM.
Yemanosneno, umo ona ecex o6credosamHvix epynn 8 COCMOAHUU HNOKOSL Oblla XapaxkmepHa
eunepsenmunayus neekux. Menee ececo oma ewvipadcena y manvuukoe 10 nem, 3anumarowjuxcs
JILIJICHLIMU  2OHKAMU 2-0Ui 200 HA (hoHe Oollee HU3KUX NOKazamenel OblXamelbHo20 00vema U
yacmomul ovixanus. Makcumanvhas nocooosas npubaska noxkazamens npoowi [llmanee y manvuuxos,
3AHUMAIOUWUXCS TILINCHBIMU 20HKAMU, Habaooanacs 6 10 nem, a y MAanbyuxkos, He 3aHUMAIOWUXCS
cnopmowm - 6 11 nem.

Knrouesvie cnosa: ovixamenvhas cucmema, maivyuku 9-11 nem, aviorcHvie 20HKU

W3BecTHO, 4TO TpW UIMTENBHOM TpokuBaHWU Ha CeBepe, 0COOEHHO MpHU (PHM3MUYECKOW HArpy3ke Ha
OTKPBITOM BO3IyXE, y UYelIOBEKa pPa3BHBAETCS IEJbI KOMIUIEKC XapaKTepHBIX afaNnTalldOHHBIX HW3MEHEHUI
NIBIXaTeJILHOW CHUCTEMBI, KOTOpas Haubojiee pEakTHUBHA, IMOCKOJIbKY HE MOXKET OBITh 3allMIICHA HaJSKHBIM
HCKYCCTBEHHBIM OaprepoMm [1, 3]. Jletu muanmiero MmKOJIBHOTO BO3pacTa HauOoJiee YYBCTBUTEIBHBI K
MPEIbSIBIIEMbIM HAarpy3kaM B CBS3W C OYpPHBIM pOCTOM U (OpMHpOBaHWEM (PYHKIIMOHAIHHBIX CHCTEM
opraam3ma [4]. ILIkoIbHUKH, 3aHUMAIOIINECS] CIIOPTOM B IKCTPEMANBHBIX KIUMaThdeckux ycnosusx Cesepa,
MMOMHMO BBICOKUX (PM3UYECKUX HArpy30K IOJBEPTaloTCs BO3JCHCTBHUAM Pa3IMYHBIX IKOJOTHUYECKUX (haKTOPOB,
KOTOPBIC TOJIBKO YCHIIMBAIOT 3Ty HATPY3Ky Ha BCe (PM3UOJOTUUSCKUE CHCTEMBI Opranu3ma [5].

enpro Hamero MccaeqoBaHUs SIBUJICS CPaBHUTENbHBIA aHAIU3 HEKOTOPBIX NOKA3aTeseil AbIXaTeIbHON
CHCTEMBI MaJTLYMKOB, 3aHUMAIOITUXCS JHDKHBIMI TOHKAMHU Ha TIPOTSHKEHUN HECKOJBKHX JIET U MAJbYMKOB, HE
3aHUMAIONIMXCS cropToM B Bo3pacte 9-11 ner. MccnenoBanue QpyHKIIMOHATBHOTO COCTOSHUS JTBIXATEILHOM
CHUCTEMBI MPOBOAWIOCH B KOHIIE TPEHHUPOBOYHOIO rojia (MapT-ampenb) Ha 0a3zaX MEIUIUHCKUX KaOWHETOB
crnopTuBHBIX IKOJ CypryTrckoro paiioHa XaHTbI-MaHCHIICKOTO aBTOHOMHOTO okpyra — IOrpsl. Beero Obuio
obciemoano 125 nmikonpHUKOB 9-11 neT, xureneit FOrpsl. 13 ob1iero yrcia 00Cie10BaHHBIX ObLTH BBIICICHBI
cienyromuye rpynmnsl: Maabunkn 9 (n=29), 10 (n=16) u 11 (n=13) ner, 3aHUMAarOIIHECS JBLKHBIMA TOHKaMH 1,
2, 1 3 roma cooTBeTCTBEHHO U Maibuuku 9 (n=19), 10 (n=20) u 11 (n=28) neT, HE 3aHUMAIOIITHECS CITOPTOM.
[Tokazarenu ABIXaTENBHON CHCTEMBI PETHCTPUPOBAIMA C MOMOIIBIO amNmapaTHO-TPOTPAMMHOTO KOMILIEKCa
«Cmupo-Criexktp»  (Poccust, MBanoBo). IlockonbKy Bce JaHHBIE OBUIM paclpenieieHbl HOPMAalbHO,
WCTIOJIB30BANIN TTapaMeTphuecKkuii mMeron t-kputepuit CThIOAEHTA IS HE3aBUCHUMBIX BBIOOpOK. Pe3ympraTs
00pabOTKM MaHHBIX MPEACTABILLINCH B BHIE cpemHero 3HadueHus (M) U cpeaHEeKBaIpaTHIeCKOTO OTKIOHCHHS
(0). [l Bcex MpUBEACHHBIX aHATU30B Pa3INyUsl CUUTAINCH 3HAYUMBIMHE TTpH ypoBHE p<0,05.

YCTaHOBJIEHO, YTO BO BCEX OOCIEAyEeMBIX TpyNIax 3HaueHUS MUHYTHOTO oObema nwixanus (MOJ)
HaxXOJWINCH B ipenenax 9,51-12,54 n/muH. 3HaueHUS JTAHHOTO TTOKA3aTelsl HE 3aBUCETN OT BO3pacTa M 3aHATHI
cropToM. Y Manpb4yukoB 10-TH JIET, 3aHUMAIOMIMXCS JBDKHBIMH TOHKaMH, cperanue 3HaueHus MO/ Opumm
CTaTHCTUYECKH 3HAYMMO HIDKE, YeM y MAIBYMKOB 9-TH JIET, 3aHUMAIOUINXCS JTLDKHBIMU ToHKamu (p=0,034) u
ManpuukoB 10-tu net, He 3aHmMaromuecs croptoM (p=0,049). [lpu sToM Gonee Hu3kMe mokazarenn MO/]
OBUIH JJOCTUTHYTHI 332 CYET OJHOBPEMEHHOTO CHIDKEHHMSI IbIXaTeibHOro o0beMa (JI0) U 4acTOThI AbIXaTEIbHBIX
newkenuit (Y1). Tak y manpurkoB 10-Ty €T, 3aHUMAIOMINXCS JIEDKHBIMU roHKamMu, JIO Okt Ha 0,05 1 1 Ha
0,09 1 MeHpLIE, YEM y MaJIBUYUKOB 9-TH, 3aHUMAIOLIUXCS JIBDKHBIMU TOHKAMHU M MallbuyukoB 10-Tu nert, He
3aHnMaromuecs croptoM. Ilo mokazarenro YJI/] pasanna B aTux rpynmnax cocrasuia 3,74 ne./muH (p=0,002) u
3,38 aB./muH (p=0,030) COOTBETCTBEHHO.

Kpome Toro BhIsIBIEHO, YTO BO BceX m3ywyaembix rpymmax J[O Obut Beime Hopmbl (0,23-0,26 n) [2] u
Haxomwics B mpenenax 0,48-0,57 n. 3madenwmst mokazarens YJI[J] B rpymmax MambdMKOB COOTBETCTBOBAIH
Bo3pacTHOU HOpMe (15-23 nB./Mun) [2] u nexxanu B aAuamnazone 19,13-22,87 nB./MuH.

Bpems 3amepxku gpixanus Ha Broxe (mpo6a Illranre) B mepuony ¢ 9 mo 11 ner y Maib4mKOB,
3aHUMAIOIINXCS JBDKHBIMU TOHKaMU yBennumioch ¢ 34,88+8,37 ¢ mo 44,29+12,91 ¢ (p=0,011), a B rpymnme
MaJbYMKOB, HE 3aHMMarommxcs croptoMm, ¢ 31,89+11,21 ¢ go 24,38+11,69 ¢ (p=0,009). MakcumaibHEII
MPUPOCT JAHHOTO MMOKAa3aTeNs ObLI 3aMKCUPOBAH Y MAJIbYMKOB, 3aHUMAIOIIUXCS JILDKHBIMUA TOHKaMu, B 10 jieT
(8,23 ¢), a y rpynmsl cpaBHenus B 11 et (7,32 c).

Bpemsi 3amepxkn npixanus Ha BbiAoxe (mpoOa ['eHun) y MampuWkoB 9-TH JeT, 3aHUMAIOIIUXCS
JIBDKHBIMU TOHKaMH, coctaBmio 17,00£6,02 ¢, uto Ha 3,54 ¢ OoJibllie, YeM y MaJIbYMKOB TOTO JKE BO3pacTa, He
3aHuMaronuxcs cnoptoM (p=0,030). YV MajbyMKOB, 3aHUMAIOIIMXCA JIBDKHBIMA TOHKAMH, C BO3pacToM
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3HAYCHHS JAHHOTO IMOKa3aTellsi U3MEHUIMCh, HO He Oojiee yem Ha 0,5 ¢. B TO BpeMs Kak y MallbuMKOB, HE
3aHUMAIONIUXCS CHOPTOM, 3HadeHUs npoObl ['eHun ¢ 9 nmo 11 5eT AOCTOBEpPHO yBEenUYMINCh Ha 3,46 ¢
(p=0,022) 1 qoCTHTIH TapaMETPOB MATLIHKOB, 3aHUMAIONITUXCSI JIBDKHBIMH TOHKAMH.
Taxkum 00pa3oM, CpaBHUTEIBHBIN aHAIN3 HEKOTOPHIX TMOKa3aTele ABIXaTeIbHON CHCTEMBI MaJbuUKOB
9-11 ner, xwuteneit IOrpel mokaszan, 4To A BCEX OOCICHAOBAHHBIX TPYMI, B COCTOSHUHU IIOKOS, ObLia
XapaKTepHa TMIIEPBEHTUISIUS JIETKUX. MeHee BCero OHa BhIpa)KE€Ha Y MalbuuKOB 10-TH JIeT, 3aHUMAIOLIUXCS
JTBDKHBIMU TOHKaMu 2-0H roj 3a cueT 6onee Hu3kux mokazareneid 1O n Y/, Bpems 3amepkku ApIXxaHus HA
BJOXE€ KaK y MAaJbYMKOB, 3aHUMAIOIINXCS JIBDKHBIMH TOHKaMH, TaK W Y MAaJbYMKOB, HE 3aHUMAIOIIUXCS
CIIOPTOM, HMENO TEHACHLUHUIO K CBOEMY YBEIMYECHHIO. MaKCHUMalbHbIE 3HAYEHUs JaHHOIO IOKa3aTels
HaAOIIOANCH Y MaJTbUMKOB, 3aHUMAIONITUXCS JIBDKHBIMU TOHKaMu, B 10 JieT, B TO BpeMs Kak y MallbYMKOB, HE
3aHUMAIOIINXCS CIIOPTOM - B 11 meT.
Cnucok uMTUPYEMOM JIUTEPATYPHI:
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SOME INDICATORS OF RESPIRATORY SYSTEM OF BOYS OF 9-11 YEARS, INHABITANTS OF
UGRA
Nifontova O. L., Konkov V. Z.

Surgut State Pedagogical University, Surgut, Russia

The results of comparative analysis of indicators of the respiratory system boys 9-11 years
involved in ski racing and not involved in sports. It was found that for all studied groups at rest was
characterized by hyperventilation. Least of all is it pronounced in boys 10 years working in ski racing
the 2nd year due to lower performance of respiratory volume and respiratory rate. The maximum
year-on-year increase of the index of the sample Rod boys involved in ski racing, was observed in 10
years, and the boys not involved in sports - at the age of 11.

Keywords: respiratory system, boys 9-11 years, cross-country skiing
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BJIMSTHUE ITPOU3BOJCTBEHHON TMMHACTHUKHW HA ITOBBIIIEHUE
MNPOU3BOJAUTEJIBHOCTHU TPY 1A
Kypmceumoega A. 7K.
Kpvivckuii unoiceneprno-nedacocuueckuil ynusepcumem, Cumgpepononn, Poccus

Cmamvs  nocesiujena  60NpPoCcaM  GIUAHUSL — NPOU3BOOCMBEHHOU  CUMHACMUKU  HA
npoheccuoHanbHyl0  0esamenrbHOCMb  PAOOMHUKO8, HA PA3HBIX Munax npogeccuu. Bovidenenvl
OCHOBHbIE YNPAINCHEHUs. Ol CHAMUS HANPANXCEHUS. U NOBbIUEHUS paDOMOCNOCOOHOCMU pAbOMHUKO8
Pabomarowux 6 Maiono008UICHOM 0bpase.

Knrouesvie cnosa: NnpoU3800CMEEHHASA CUMHACMUKA, pabomocnocobnocmy,
cmpeccoycmouyusocms, Qusuyeckas akmueHoCmb

Hayunwiti pykosooumens: Ocmarnos JI. A.

[Ipou3BojCcTBEHHAss THMHACTUKA — 3TO NMPHUMEHEHHE (H3MYCCKUX YIPAKHEHUH B TEUCHUH PabOYero
IHS C IEJIbI0 TOBBIIMICHUS TMPOPECCUOHATBLHOW pPabOTOCIOCOOHOCTH, CHIDKEHUE MPO(EeCCHOHATBHOTO
YTOMJICHHUS, TPOPHUIAKTHKA TPOGECCHOHABHBIX 3a001eBanuii [1].
OcHoBHBIME (pOpMaMU 3aHATHIA MTPOU3BOJACTBEHHOW THMHACTHKH SBIISTFOTCS
1. BBognas rumHacTuka. OCHOBHOH €€ IIETIbIO SIBIISIETCS YCKOPEHHUSI MPOTEKaHUE (H3HOJIOTHUYECKUX
mpouecCoB B OpraHU3ME U IIOBBIIICHUSA TOTOBHOCTHU K pa60Te. HpO[[OJ'DKI/ITC.HBHOCTI) BBOHHOﬁ
TUMHAaCTHKU cocTaBisieT 7—10 MuH.
2. OwmkynprypHas may3a. OHM TPOBOIATCS HEMOCPEACTBEHHO Ha pabodeM MecTe, C ITOMOIIBIO
(U3KYIBTYpHBIX  Tlay3, O00ECNEYMBAIOTCS  yCIOBHS  JUIsl  OT/AbIXa, TOSABISCTCS  BBICOKAsS
paboTrocmocoOHOCTh, CHIXKaeTcs mpodeccnonanbHoe yromnenue. Ha 3ansitue orBogures 1o 10 muH.

3. Ou3KyIbTMHUHYTKH — HEOONBIION KOMIUIEKC (M3NYECKUX YIpakKHEHHH, HANpaBICHHBIH Ha CHITHE
yctanoctu. C MOMOIIbIO HETO, yCTPAHAETCS HAMPSKEHNE B MBIIIIIIAX.
4. Mukponay3sl — mnpoBoaircsi B TedeHue 30 cekyHa, Ha pabodem wMecte. OcCyLIeCTBISETCS

BBIMOJHEHUEM |—2 NMBHKEHUH, CHUMAIOIIUE YTOMIICHHE MBIIIIII.

HpaBI/IHBHaH Oopranuvsanus HpOI/ISBO}ICTBGHHOﬁ TUMHACTHUKH ABJISICTCA TJIaBHBIM aACIICKTOM prZIOBOfI
nesTenbHOCTH. HeoOxoauMo y4WTHIBaTH, YTO ISl KaXJIOro BHAa Tnpodeccud HyXHO MOAOHpaTh
COOTBETCTBYIOIIME (hU3UUCCKUE HArpy3Ku. B mpumep, Bo3bMeM mpodeccuio Oyxranrepa W MpOoaHaTH3HPYEM
KaK OHa BIIMSCT Ha 370pOBhE paboTHHKA [2].

[Ipodeccuss Oyxrantepa — 3to oducHas padora. COTpyJAHHUK BECh CBOW pa0O4Mii JICHb MPOBOJMWT, B
CHISYEM MOJIOKeHNU. be3ycnoBHO, Takoi 00pa3 >KU3HH PaHO MJIM MO3JHO OTPa3HTHCS Ha 3I0POBbE YENIOBEKA.
MoeT TpUBECTH TIOSBICHHEM 3a00JIEBaHM, TAKHX KaK: OCTeaXaHJpO3; MPOCTATHT; TeMOPPOI; OXUpPEHHE.
Uto0bI MpenoTBpaTUTh WM CHU3WTh PUCK PA3BHTHS 3TUX OOJE3HEW, COTpyIHWKaM o¢uca HEOOXOANMO B
nporecce TPYAOBOW NEATENbHOCTH COOJIOAATh NMPAaBHIBHYIO MO3y M TEPHOAWYECKU JAeNaTh MepephIBBl B
paboTe, BO BpeMs KOTOPBIX MPOBETPUBATHh MOMEUICHHE W BBITIOIHITh KOMIUIEKC HECIIOXKHBIX (PU3UIECKUX
ynpaxsaeanid [3]. IIporpammy HeoOxomumo pa3pabaThiBaTh B 3aBUCHMOCTH OT II0JIa, BO3pAacTa, COCTOSHHS
3II0POBbBSI, YPOBHS YTOMJIIEMOCTH ¥ 00IIeH (PU3MUECKOM MOATOTOBKH COTPYIHUKOB.

IIpou3BoACTBEHHAss TUMHACTHKA SIBIsETCS (DOpMON aKTUBHOTO OTABIXa B Mpolecce padodero JHs,
MOBBIMIACT OO TOHYC OpraHW3Ma, MOJUICPKUBACT BBICOKYIO paboToCmocoOHOCTh. CHcTeMaTHYeCKHue
3aHATHA PU3MYECKHMHU YIPAKHEHUSIMHU OKa3bIBAIOT BCECTOPOHHEE TOIOKUTEIBHOE BO3ICHCTBHE HA OPTaHU3M
gyenoBeka. OCHOBHBIE 4YepThl JTOTO BO3JACHCTBUS XapaKTEpU3YIOTCA yIydlleHHeM (yHKIHOHAIBHOU
JIESITENIBHOCTA HEPBHOM, CEPJCYHO COCYTUCTOM W JIBIXAaTeIbHOH CHCTEM W MHIIEBAPUTEIBHOrO ariapara,
CTUMYIISIIIMEH TIPOIIECCOB TKAHEBOTO OOMEHA M YKPEIJICHUEM MBIIIEYHONW CUCTEMbI U TIPUBOJIST K TIOBBIICHUIO
o0mieit ycTOHUMBOCTH U paboTOCIOCOOHOCTH Opranu3ma [4].

U B 3akmtoueHNH, OTMETUTD YTO ABMKEHHUE, B IIMPOKOM MOHUMAHUH 3TOTO CIIOBA, SIBJISETCS OCHOBHBIM
OMONIOTHYECKHM  pa3IipaKUTE]eM, CTHUMYJIMPYIONIMM IPOIEeCcChl OHOJIOTMYECKOTO0 pOCTa W Pa3BUTHA,
MMoAACPKUBAOIIIUM u pa3BHUBaArOINM (i)yHKHI/IOHaJ'H)HBIe IIPOSABIICHUA OopraHusma. OI‘paHI/I‘IeHHOG
WCIIOJIb30BaHKE ABWXCHUH, XapaKTepHOe ATl pexkuMa paboThl JItoAel yMCTBEHHOTO TPYAa, HEPEIKO MPUBOAUT
K UW3BECTHOM JUCTApMOHWH MEXIy HEPBHO TMCUXHUYECCKUMH W (DU3HYCCKUMH Pa3ApPOKUTEIIMU. OTO
00CTOSITENILCTBO  SIBJSIETCSL OJHOW M3 TMPHYMH DPa3BUTHS HEKOTOPBIX 3a00ieBaHUil W (PYHKIMOHAIBHBIX
OTKJIOHEHHH B CHCTEMax YeIOBEYECKOTO OpraHu3Ma, OCOOCHHO €ro HEPBHOH CHCTEMBI, YTO TNPHBOAUT K
MTOHIKEHHIO 00111ei paboTOCIIOCOOHOCTH.

Cepbe3HbIM CPEJICTBOM MPEIYNPEkACHUS (QYHKIIMOHATIBHBIX PACCTPOUCTB, a TaKXKe YCTPAHCHHS YKe
HUMEIOINXCS PACCTPOMCTB (€CIM OHM HE MPUOOPENTH CTOWKOTO XapakTepa) SIBISIFOTCS PeryJsapHBIE 3aHATHUS
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TUMHACTHKOM.
Cnucok uMTUPYEMOM JUTEPaTyPhbI:
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INFLUENCE OF PRODUCTION GYMNASTICS ON IMPROVING LABOR PRODUCTIVITY
Kurtseitova A. Zh.
Crimean Engineering and Pedagogical University, Simferopol, Russia

The article is devoted to the issues of the influence of industrial gymnastics on the professional
activity of workers, on different types of profession. The main exercises for relieving tension and
increasing the efficiency of workers working in a sedentary manner are singled out.

Keywords: industrial gymnastics, working capacity, stress resistance, physical activity
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CO3JIAHUE PD-L1 HOKAYTHOM KJETOYHOM JINHUU ITPA IIOMOIIU AAB-
OITIOCPEJOBAHHOI'O CRISPR-HOKAYTA JUISI CEJIEKHUU ®PATMEHTOB AHTUTEJ
METOAOM PUBOCOMHOI'O JUCIIJIEA
Heanoesa A. E., Kpasuexo /I. C., Hymaxkoe C. I1.

Hnemumym 6uoopeanuueckou xumuu um. axad. M. M. [llemsaxuna u FO. A. Osuunnuxosa Poccutickoti
akademuu Hayk, Mockea, Poccus

Ilpu nomowu AAB-onocpedosannoco CRISPR-nokayma nonyuena KiemouHas JuHUA C
omcymcemayowel dKCnpeccuell 0nyxoib-accoyuuposannoco peyenmopa PD-LI1. Jlannas kiemounas
JUHUSL MOJHcem Oblmb UCNOIb308aHA O/ Hauboee 3phexmusHo2o nposederus KoHmpcenekyuu npu
ombope VHH-¢pacmenmoe awmumen x mapkepy PD-LI memooom pubocomnoeo oucnies Ha
KAEeMOUHbIX ~ HOCUMENAX U  NOCiedyroueco  HONYYeHUs  BbICOKOCHeYUDUUHBIX — (DpacMeHmos
00HOOOMEHHBIX anmumein OJis NPOBeOeHUs UMMYHOMEPANUU 3710KA4eCMBeHHbIX HO8000PA308aAHULL.

Knroueswvie cnosa: AAV, CRISPR, PD-L1, saCas9, pubocommubiii Oucnaet, cenexyus scFv

Qunancuposarnue uz cpeocme cyocuouu MOH 14.607.21.0156 (REFMEFI60716X0156)

PuGocomusrit qucmeit — addextuBHas cuctema s in vitro cenexnun JJHK-0ubmmorek, xoqupyrommx
MOCTIEIOBATENIFHOCTH BapraOeIbHBIX YacTe aHTUTeN WK ad(UHHBIX MENTH/IOB 110 PU3HAKY U30MPaTETFHOTO
CPOJCTBA K KOHKPETHOW MHIIECHU. DTOT METOJ| IO3BOJIAET OBICTPO M C HHU3KUMH 3aTpaTaMy TONYYHTh
MOCTIEIOBATEILHOCTH BHICOKOA((UHHBIX aHTUTENl B TOM YHCIE, U3 HEMMMYHHBIX OMOJIHOTEK, YTO TO3BOJISET
n30eKaTh MMMYHH3AITUHN JKUBOTHOTO. Takwe CBONCTBA AENIal0T PUOOCOMHBINA AWCIUICH OCOOCHHO IIEHHBIM JIS
nosyueHus: adpGUHHBIX (HpParMeHTOB JJII HMMYHOTEpAlMM M CO3JaHUSA KJIETOYHBIX BaKIMH Ha OCHOBE
MOIMU(UITUPOBAHHBIX XUMEPHBIMU perentopamu T-mum§orutoB wim T- n HK-k1eTouHbIX THHUI.

TpaauMOHHBIN MPOTOKOIN CENEKIUHA METOJAOM PHOOCOMHOTO AWCIUIes] BKIIOYAET B ceOs MpOBEACHUE
CEepUIHBIX OTMBIBOK HECBS3aBIIUXCS C MHUIICHBIO KOMIUIEKCOB, cocrosmmx u3 MPHK, pubGocomsr wu
COOTBETCTBYIOIIECH OENKOBOW MOCIEAOBATEIBLHOCTH TPU TMOMOIINM OyQepoB, COAEpKAIIUX OIIOKHPYIOLIHE
areHTHI, HampuMep, ObIYNi CHIBOPOTOYHBIN ambOyMuH. Takas mporeaypa MOXKET MPUBOIUTH K HEIOCTATOYHO
3¢ eKTHBHOMY yJAICHUIO U3 CMECH TOCIIEA0BATENBHOCTEN, XapaKTEPU3YIOIIUXCSI IMUPOKOH CIIeITU(UIHOCTHIO
K pa3HbIM OeJjikaMm, u3-3a (DaKTMYECKOTO HAJM4YUs B CUCTEME CEJICKIIMA BCETO JIBYX OEIKOB — IIEJICBOTO W
anpOymuHa. [l MOBBIMNICHUS CHIEMUGUYHOCTH, HAUOOJIee ONTHMAIbHBIM MPEICTABIIACTCS HCIOJIh30BAHUC
CEJEKIMU Ha Iape KIETOYHBIX JHMHHUH, pa3IMyarolUXCsl UCKIIOUYHUTEIBHO YPOBHSIMHU 3KCIPECCHH LENEBOTO
aHTUTeHA. B 3TOM CiTydae, mpoBeACHIE KOHTP-CEIICKITNY Ha KICTOYHON JTUHUH, JTUIIICHHON [IEJIEBOTO aHTUTCHA,
MO3BOJUT W30aBUTHCS OT BapHaHTOB a((@UHHBIX MOJICKYJ, TMPOSBIISIONUX H3JIHUIIHIOW CIIOCOOHOCTh K
CBSI3BIBAHUIO C TIOCTOPOHHUMHU aHTUTEHaMU. [[i1s peanm3anuy Takoi CXeMbl CElIeKIIMH He00OX0JMMO TIOyYeHHe
KJICTOYHOH JIMHUW C TIOJHBIM HOKayTOM IIEJICBOTO IMOBEPXHOCTHOTO perenTtopa. s pemeHus 3Toi 3amadm
HaMH ObLIa UCMOJb30BaHa cucteMa skcrpeccun saCas9 u guideRNA k antureny PD-L1 Ha ocHOBe ajeHo-
aCCOIMMPOBAHHOTO BHpYCHOTO BekTopa. [logo0Hast cucteMa JOCTaBKM HCKIIOYAET BEPOSITHOCTH CITydaifHOTO
coxpaHeHus: B cucteMe 3(pQPEeKTOPHBIX OEIKOB M HYKJICOTHIHBIX TOCIEIOBATEIHLHOCTEH, HEOOXOIMMBIX IS
MIPOBEICHUS HOKAyTa, a UCIOJIb3oBaHue saCas9 MO3BOIAET MOTYYUTh KIETOUHBIC JIMHUH, XapaKTECPU3YIOIIHECS
MOJIHBIM TOJIABJICHUEM JKCIPECCUH IeneBoro Oecika. [locie ycnemHoro BBEACHHS BUPYCHOTO BEKTOpa B
kneTounyto nuHUIO MDA-MB-231, Hamm ObUT TpOBEEH CKPUHUHT WHIUBUAYAIBHBIX KIOHOB W
UAeHTUGUITIPOBaH obpaser, B KOTopoM dkcrpeccuss PD-L1 Opiia momHOCTRIO TIogaBiieHa. [lomydenas mapa
KJICTOYHBIX JIMHUH OYJeT MCII0JIb30BaHa B NATBHEUIIIEM JIJIsl MOCTAHOBKU PHOOCOMHOIO JTUCIUICS U TONTYYCHUS
BBICOKOCEIIEKTUBHBIX (h)parMeHTOB ofHooMeHHbIX VHH-antuten k mapkepy PD-L1.

PRODUCTION OF CELL LINE WITH AAV-MEDIATED PD-L1 KNOCKOUT FOR SELECTION OF
VHH ANTIBODIES WITH RIBOSOME DISPLAY
Ivanova A. E., Kravchenko D. S., Chumakov S. P.
Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry of the Russian Academy of Sciences,
Russian Federation, Moscow

Using AAV-mediated CRISPR knockout we generated a breast cancer cell line which was
completely devoid of PD-LI1 expression. This cell line could be further used in pair with original cell
line for cell-based ribosome display selection of VHH-antibodies against PD-L1 receptor. Performing
counter-selection step with PD-LI-knockout cell line ensures efficient elimination of broad-specific
antibody fragments which would allow to obtain anti-PD-L1 VHH antibodies with maximum
selectivity and minimal cross-reactivity.

Keywords: AAV, CRISPR, PD-L1, saCas9, ribosome display, scFv selection
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W3YUYEHUE HEMTPO®NJIOB BOJIbHBIX XPOHUYECKON OBCTPYKTUBHOM BOJIE3HBIO
JIE'KHUX C IOMOUIbIO ATOMHO-CUJIOBOI'O MUKPOCKOIIA
T'aithnumounoea B. B., Illlapaghymounoea Jl. A., Kamanmounoe H. M.
Bawxupckuii cocyoapcmeennviit meouyurckuil ynueepcumem, Yea, Poccus
Bawxupckuii cocyoapcmeennuiii ynueepcumem, Y¢ha, Poccus

Memooom amomHO-Cuno80tl MUKPOCKONUU NPOG8eOeH aHAIU3 COCMOAHUA (cuna aozesuu U
JAHCECMKOCMb MeMOpanvl) Heumpo@uios )y OO0NbHLIX XPOHUUECKOU O0OCMPYKMUBHOU 0Oone3Hbio. B
pedicume CUuno8oll CneKmpOCKONUYU 6bINOJIHEHA KOIUYECMBEHHAS OYEeHKA MO0V YAPY2OCmu (MoO0YA
IOnea) knemounoii membpamnsl u cunvl adeezuu Hellmpoghuos.

Kniouesvie cnosa: xponuueckas oOCMpYKMueHas 0OONe3Hb  JecKUX, AmoMHO-CUN08AS
MUKPOCKONUSL, HeUMpOQUIIbl, HeCmMKOCIb MEMOPAHDL, CULA A02e3UU

Xpouudeckass oocTpyKTuBHas 0ose3Hb Jerkux (XOBJI) xapakrepusyercsi CTORKUM IPOTrPECCHPYIOLINM,
HE TIOJHOCTBbIO OOpaTHMMBIM OrPaHWYEHHEM CKOPOCTH BO3IYLIHOTO IOTOKA, PEMOAEIHPOBAHHEM
MapeHXUMBI JIETKAX, (GOPMHUPOBAaHHEM 3M(U3EMBI B Pe3yJIbTare BOCHAICHHS JbIXaTeJbHBIX IyTEH, SBISETCS
cucTeMHbIM 3aboineBanueM [1]. K OGnoMapkepaM CHCTEMHOTO BOCHAJICHHS, KOTOPBIE OOBIYHO HCIOJB3YHOTCS
JUTS MOHWTOpHHTA 3a0oneBaHus y mnanueHTOoB ¢ XOBJI, otHOcuTCs CPB, ¢ubpmHOreH M JNEHKOIUTEHL.
W3menenne CTpyKTyphl, axkTWBanus HewWtpoduiaoB, HaOmomaemeie mnpu XOBJI, Hapymenne wux
(YHKIMOHUPOBAHUS, CIOCOOHOCTH K 1e(hOpPMAaIIUH, XEMOTAKCUUECKON PeakUl U SKCIPECCUN TTOBEPXHOCTHBIX
KJIETOUHBIX AT€3MBHBIX MOJIEKYJI CIIOCOOCTBYET Pa3BUTHIO CHCTEMHOTO BOCTIAIMTENILHOTO OTBeTa [2-4].

Jns oueHkH (GYHKIMOHAIBHBIX CBOMCTB MEMOpaHbl HATHBHBIX HEWTPO(QHIIOB HCIONB30BAJICS PEXKHUM
CHJIOBOM CITeKTpOCKOmHH. JKecTKocTh MeMOpaH oleHUBanach mo Momyiro FOHTa, KOTOPBIA pacCUMTHIBAICS
cornmacHo teopuu I'epma [5]. MccnenoBanus MOBEPXHOCTH KIIETOK NMPOBOAMINCH B JKUIKOCTHOM sueiike Ha
aTOMHO-cWiIOBOM ammapare «Agilent 5500» ¢ wucnonb3oBaHueM KpeMHHEBbIX 30HA0B PPP-CONTPt
(Nanosensors) ¢ sxectkocTbio 43 H/M u pe3onancHoi#t yacroroit 185 k['m. [yis BU3yanu3aluu CKaHUPYEMBIX
00BEKTOB HCHONB30BaNK nporpammy PicoView 1.10, mpu nanbHeimed o0paOOTKe NaHHBIX - MPOrPaMMHOE
obecneuenue Picolmage Basic 5.1.

Cuna aaresnu HEUTPO(UIIOB ONpeeNsUIach B PeXUME aTOMHO-CHUIIOBON CIIEKTpOCKoNuH. Mcnonap3oBanu
koyutouaHble V-o00pasusie 30061 CP-PNPL-SiO-C ¢ KpyribiM HAKOHEUHHKOM (AuameTp 6,62 MKM).

Tabnuya 1. Cpeduaa scecmrxocmo (Mo0yaw FOHea, klla) nelimpodunos, 8bl0eieHHbIX U3 MOKPOMbL U KPOBU
bonvnvix XOBJI 0o u nocne neuenus

mocie
JICUCHUS
Heiirpoduist Mmokpotsl| 16,06+4,78 | 5,28+0,96
Heiirpoduns! xpou | 77,18+423,07 | 30,2945,78

10 JICYCHHUA

C wmenpto monmyuyeHus: OoJiee MOMHOW WHPOPMAIMH O CTPYKTYPHO-(YHKIHOHAIBHBIX OCOOCHHOCTSIX
HelitpodumoB OompHEIX XOBJI B pexxume cuioBoit crekrpockonun ACM mpoBeneHa OIeHKa KECTKOCTH
MeMOpanbl (Momynst FOHra) HaTMBHBIX (HE(UKCHPOBAHHBIX) HEUTPOQHIOB. YCTAaHOBJICHO, YTO KIICTOYHAS
MeMOpaHa HeliTpoduioB OonmpHbIXx XOBJI xapakrepusyercsi Oojiee BBICOKMMH 3HaueHUsMU Moayist KOHra
(tabm. 1). YcraHoBieHO, uTO cwia anre3uu HeutpodunoB y OonbHbIX XOBJI mpeBblaeT 3TH MOKa3aTenu
HEUTPO(DHITIOB y JTUIT KOHTPOJIBHOHN TPYTIIIEL

Cnucok UMTHPYEMOM JUTEPATYyPhbI:
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3. Emiel F.M. Wouters. Local and Systemic Inflammation in Chronic Obstructive Pulmonary Disease. Proc. Am.
Thorac 2005;2: 26-33.

4. Global Initiative for Chronic Obstructive Lung Disease (GOLD). Global strategy for diagnosis, management, and
prevention of chronic obstructive pulmonary disease. NHLBI/WHO workshop report. Last updated 2014.
www.goldcopd.org/.

5. Roca-Cusachs P., Almendros I., Sunyer R. et al. Rheology of Passive and Adhesion-Activated Neutrophils
Probed by Atomic Force Microscopy. Biophysical Journal 2006; 91:3508-3518.
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STUDY OF NEUTROPHILES OF PATIENTS WITH CHRONIC OBSTRUCTIVE LUNG DISEASE
WITH THE ATOMIC-POWER MICROSCOPE
Gaynitdinova V. V., Sharafutdinova L. A., Kamaltdinov 1. M.
Bashkir State Medical University, Ufa, Russia
Bashkir State University, Ufa, Russia

Using atomic force microscopy performed state analysis (adhesion strength and stiffness of the
membrane) of neutrophils in patients with chronic obstructive pulmonary disease. In mode power
spectroscopy performed quantification of elastic modulus (Young's modulus) and strength of a cell
membrane adhesion of neutrophils.

Keywords: chronic obstructive pulmonary disease, atomic force microscopy, neutrophils, the
stiffness of the membrane, the adhesive force
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IMPOCTPAHCTBEHHAS CTPYKTYPA HEHONONYJISAIMMA CYPRIPEDIUM MACRANTHON SW.
B XAKACHUH
Cazanaxosa K. C.
Xaxacckuii cocyoapcmeennwiil ynusepcumem, Abaxan, Poccus

Ha meppumopuu  Pecnybnuku Xakacus u3yueHa NpOCMPAHCMBEHHAs — CMPYKMYpa
YeHOMU4eCKUxX NONYIAYUU CoOKpawaouje2o c6oio yucienHocms euoa - Cypripedium macranthon Sw..
B npocmpancmeennom pasmewjenuu 6vioeneno 08a YpO8Hs CKOWJeHul. Ycmanoenewo, umo Ha
Gopmuposanue ckonieHul 61UAHUE OKA3bIBAIOM 0COOEHHOCMU PASMHONCEHUSL 0CODell.

Knrouesvie cnosa: Cypripedium macranthon Sw., npocmpancmeeHHas — CmMpyKmypa,
yenononynayus, Xaxkacus

[IpocTpaHcTBEeHHAsT CTPYKTypa MO3BOJISIET OXapaKTePU30BaTh IMOJOKEHHE B MPOCTPAHCTBE OTAEIHHBIX
AJIEMEHTOB IIEHOMOMYJISAH (0co0el, KIOHOB, MaplHalbHBIX KyCTOB M MOOETOB) C y4eTOM MX pasMmepa U
OHTOT€HETHYECKOTO COCTOsIHUS. [IpocTpaHCTBEHHOE WCCIEOBaHWE TOIMYISAIUU JaeT BO3MOXHOCTh
0XapaKTepU30BaTh Pa3BUTHE €€ KaK CUCTEMBI U MPEIBUACTD e¢ MOoBeIeHNe B M3MeHInBOH cpene [8]. B cBs3m ¢
3THM, OCOOCHHO aKTyalbHO U3yUeHHUE MPOCTPAHCTBEHHON CTPYKTYPHI LIEHOMOMYJISIIUNA pPeKUX, NCUE3aI0INX U
COKpALIAIOIINX YUCIEHHOCTh PACTEHUH.

B Kpacayto kaury Pecryonmmkn Xakacus (2012) 3anecén 131 Bua BBICIINX IIBETKOBBIX pacTeHuid. U3
BCEro0 MHOTO0O00Opa3Ms PEeNKHX KPAaCHBOIBETYIIMX BHIIOB, U HCCIEAOBAaHUS HaMW BBIOpaH MPEICTABUTEIND
cemeiictBa opxunnbie (Orchidaceae) Cypripedium macranthon Sw. (C. macranthon) - BeHepUH OalMavoK
KpyIHOLBETKOBBIM [6]. Bung umeer eBpoasuatckuil apean [3, 5]. Buecen B Kpacuyrw kuury Poccuiickoii
Oenepannu (2008), a Takxke BKiodeH B KpacHble KHUTH WM OXpaHSETCS HAa TEPPUTOPHUH OONBIIEH HacTH
cyobekroB Poccum, rme oH mpouspactaer [5]. B Kpachyro kuury PecnyOmuku Xaxkacus (2012) pacrenue
3aHECEHO CO CTaTyCcOM 2 — COKpAIIaroIIW{ CBOIO YHCICHHOCTh BHJ, KOTOPBIH B KOPOTKHE CPOKH MOXKET
TMOTTACTh B KATETOPHUIO BUAOB, HAXOISATIMXCS IO YTPO30H MCUe3HOBEHHS [6].

C. macranthon — CHMIIOUAJIBHO HapacTalollee TPaBIHUCTOE MMOIMKAPIUIECKOe KOPOTKOKOPHEBUIITHOE
MHoOToJIeTHee pacTeHue [1]. BcTpewyaercs B cMeIIaHHBIX M XBOWHBIX Pa3HOTPABHBIX YMEPEHHO-BIAXKHBIX Jiecax
Y Ha UX OMYIIKax, B 3apOCisiX KyCTapHUKOB, Ha JIyTOBUHAX OpUMOpcKux teppac [1, 4, 5].

Wzydyena mpocTpaHCTBEHHAas CTPYKTypa ABYyX HeHomomysimuid Buma. O6e menomomymsiun  (LIIT)
pacronoxeHbl B Acku3ckoM paiioHe PecnyOmumkn Xakacusi B OKpecTHOCTsX aanma Ycrb-baza. LI 1
pacronarajiack B UBOBO-0epe30BOM MpupyciaoBoM Jiecy (Betula alba L., Salix acutifolia Willd.), npoekTuBHOE
nokpeitrie C. macranthon B Helt nocturano 8 %. L[II 2 m3yuena Ha 3akycrapeHHoM (Salix rorida Laksch.)
3]IaKOBO — pasHoOTpaBHOM (Equisetum arvense L., Carex disticha Huds., Poa annua L., Elymus mutabilis Tzvel.)
MOWMEHHOM JIYTY, IPOCKTUBHOE MOKphITHE Buaa — 2 %. B kaxno# LI1 Obutn BBIZIENEHBI YUYETHBIC TUIOIIA[TH,
KOTOpBIE pa30MBalli Ha IUIOMIAJIKK MO 4 M2, Bcero Takmx miomamok Obuto 25. Ha kaxkmoil mmomamke
KapTUpOBAJIM BCE OCOOM BHJA C YKa3aHMEM WX OHTOTCHETHYeCKUX cocrossHuil. [lpm o0OpaboTke
KapTorpau4eckoro Mmarepuaya CTPOWJIM KpHBBIE, OTOOpakKalollue W3MEHEHHE IIJIOTHOCTH OCOO0eH,
00BEIMHEHHBIX B YPOBHH, Ha TOCIEIOBATENIFHO PACIONOKEHHBIX Tuiommankax (puc. 1). LleHTps cromeHwi
BBICJSUIM 10 MaKCHMAaJbHBIM TOYKaM, a YYacTKA C HAWMEHBIIEH IUIOTHOCTBI0O OCOOeH OTHOCHIH K
«TIPOMEKYTKaM» MEXIY CKOIUIEHUAMU [2].

AHanu3 MOJTy4YeHHBIX JAaHHBIX MOKa3ajl, uyTo Hambombluee ynucio ocodeit Buma — 107, xapaktepHO st
IIIT 1. Bennecku yuciaeHHOCTH oTMeueHbl Ha 1, 5, 23 u 24, a npoBanbl Ha 2, 18, 20, 21 miomaakax, He
o0HapykeHbl ocobu Buma Ha 3, 4, 6-9, 11, 12, 14-17, 19 mnomankax. B L1 2 o6mas aucieHHOCTh 0co0Oei
cocraBmia 86 mrT. MakcuMalbHON YHMCICHHOCTh OKazajaach Ha 6, 7 m 17, a MmunumansHoi Ha 9, 10, 16, 18
wiomaakax. He ooHapysxenst ocoou C. macranthon va 1-5, 11, 14, 15, 19-25 nnomaakax.

Oxkazanmocb, d9ro gusa ocobeit C. macranthon  XapakTepeH  KOMITAKTHO-JIOKABHBIA  THI
MPOCTpaHCTBeHHOTO pa3mereHus [7]. Hamu Oputo BeimeneHo 2 ypoBHs ckomieHwid. CkomeHust | ypoBHA
BCTPEUAIOTCS PEAKO U 00pa30oBaHbl OTAEIBHO CTOSIIMMH OJWHOYHBIMU OCOOSMH T€HEPAaTUBHOTO COCTOSHHS
(g). [nomane Takux ckoreHwuid BappupyeT B mpeaenax ot 0,03 mo 0,12 m2. IIpu sTOoM dKOIMOTHYECKAs
WI0THOCTE Konebnercst B cpenneM ot 0,03 1o 0,12 ocodu/m?. TlomoOHbIe CKOIUIEHUS BO3HUKAIOT BCIIEICTBHE
MPEeUMYIIECTBEHHO CEMEHHOTO Pa3sMHOXKEHHs U pa3zHoca ceMsH. CkoruieHus Il ypoBHS mpeacTaBisioT coOoif
HeOONBIINE KYPTHHBI, BO3HHUKIINE B pe3yslbTaTe BETBICHHWS BETCTaTUBHBIX W TEHEPATUBHBIX OCOOEH
C. macranthon. CBsi3p B KypTHHE TIOAJIEPKUBAETCS 3a CYET KOPOTKOTro KopHeBuma. OnHy KypTUHY 00pa3yroT
ot 1 10 12 BereraTuBHBIX U OT 1 10 13 TeHepaTUBHBIX MOOETOB. BeTpeuaroTes KypTUHBI 00pa30BaHHBIC TOJIBKO
BEreTaTUBHBIMU WJIH TeHEpAaTUBHBIMU 0c00siMu. HecMOTps Ha To, 4TO pacnaj KypTHHBI IIPOUCXOIUT B TCUCHUE
JUTHTETHPHOTO BpeMeHu [1], Bce-Taku CBS3p B HEW MOMKET HApyIIAThCH, YTO MPHBOJUT K BET€TAaTHBHOMY
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Pa3sMHOXKEHHIO B 00pa30BaHMIO KIIOHA. B 3TOM ciydae oTaenbHbIe 0cO0M ocTaloTcs BOIM3KM MaTeprHCKoi. Kak
MPaBHWJIO, OHU OTHOCSTCS K BUPTMHHUJIBLHOW WM TEHEPATHBHOM OHTOICHETHYECKHM rpynmaM. B cBoeit pabote
MBI TaKKe paccMaTpuBaM WX B coctaBe Il ypoBHs ckorureHuid. Ilnomans ckomienuit komedaercs ot 0,82 mo
1,3 M*. DKoNOrMYecKas IIOTHOCTh KypPTHH COCTaBlseT oT 2 1o 23 noberos/m?. Takum o6pa3zom, ckoruieHns 11
YPOBHSL OTJIUYAIOTCSA COJIMKCHHOCTHIO, BBICOKOW IIIOTHOCTHIO TOOETOB W OTACIBHBIX OCOOCH B HHUX U
BO3HHUKAIOT 32 CUET BET€TAaTHBHOTO Pa3MHOXKEHUSI.

WADTHOECTE AT
wcobeli ooubeill

ma Ml ma il

HABEA LK

I 1 III12

Pucynox 1. Uszmenenue nnomnocmu ocobeii 6 yenononynsyusix Cypripedium macranthon Sw. (kpachvim noxazan 1
YposeHb, 3enénuvim - 1 yposens)

Taxkum 00pa3oM, B MPOCTPAHCTBEHHOM pasMmerieHun ocodeit C. macranthon B TEHOTOMYISIITUAX OBLIO
BBIACJICHO IO ABa YPOBHA ckormieHuit: I YPOBCHL O6pa3OBaH 3a CYCT CEMCHHOI'O Pa3MHOXCHHA M pasHoCa
cemsH; Il ypoBeHp 3a cyeT BEreTaTHBHOTO pa3pacTaHUs W Pa3MHOXKEHHUS O0CO0ei BEreTaTHBHOTO H
TE€HEPATUBHOI'O COCTOSIHUM.
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SPATIAL STRUCTURE CENOPOPULATION OF CYPRIPEDIUM MACRANTHON SW. IN
KHAKASIA
Sagalakova K. S.
Khakass State University, Abakan, Russia

On the territory of the Republic of Khakasia, the spatial structure of the cenotic populations of
the species that reduced their number - Cypripedium macranthon Sw.. is studied. Two levels of
clusters have been identified in the spatial arrangement. It was established that the formation of
clusters is influenced by the features of reproduction individuals.

Keywords: Cypripedium macranthon Sw., spatial structure, cenopopulation, Khakasia
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YK 612.822.1+612.45.015.3

MEXAHM3MbI KOOPIAMHUPOBAHHOWM SKCIIPECCHAM TEHOB: POJIb
MOCJEJOBATEJBHOCTEM JHK, PACIIOJIO)KEHHBIX MEKIY CEJINKEHHBIMHA ITAPAMUA
TSS BI'EHOME YEJIOBEKA
Deooceesa /. M., Cnosoxomos H. I0., Uypukoe H. A.

HUncmumym monexynapuou o6uonocuu um. B. A. Sueenveapoma PAH, Mockea, Poccus

Uszyuenvr napwi cenos co conudscennvimu 1TSS, a maxoice onpeodenenvl ux MoNeKYIAPHbLE
@yukyuu. Taxk, 6 pe3yibmame aHAIU3A 2EHHBIX OHMOLOSUL ONPEOENEHO, YMO OCHOBHLIMU QYHKYUAMU
O0anHbIX 2eHo8 sasnsiemcs ceasviganue MPHK u pecynsamopHblx 6enkos, npu 5mom ypo8eHs dKCnpeccuu
IMUX 2EHO8 MONCEM OMAUYamucs. Beposamno, amo céazano c oelicmseuem 10KAIbHbIX U OUCTHAHIMHBIX
anxancepos. Kpome moco, onpeodeneno, 4mo O0IbUUHCINGO 2eHO8 cO cOnudceHHbimu napamu TSS
OMHOCAMCA K 2eHaM 0OMAWHe20 X03atcmed. Ananu3z 0auHbIX obaacmeti ¢ NOMOWbIO KIOHUPOBAHUS 6
sekmop pGL3-CTRL u nocnedyowux dsKcnepumemos no mpaHc@ekyuu noKa3au, uYmo YPOBeHb
9KCHpeccuu OaHHLIX obnacmell He 3aucum Om HANPAsieHus nocieoosamenvHocmu. Ananusz
CBA3bIBAHUL MPAHCKPUNYUOHHBIX (DAKMOPO8 ¢ OAHHbIMU YUACMKAMU 2eHOMA NOKA3AJl, 4mo odracmu
conuacennvix TSS umerom cxodxncuti HA6Op haxmopos MmpaHcKpunyuu.

Knrouesvie cnosa: pezynsiyus skcnpeccuu 2eHo8, mpaHcKpunyus, XpomMocomHuole oomerul, TSS

HccnenoBanne perysisiuuy SKCIPECCUU TE€HOB SBIAETCS OJHOM M3 KIIOYEBBIX 3aJad COBPEMEHHON
MOJIeKyJIsipHOl Ononornu. ObecrieyeHre aJeKBaTHON T€HHON AKCIPECCUH BaKHO UIi HOPMAJbHOTO pocTa U
pa3BuTHUs opraHu3Ma, jis auddepeHIranui TKaHeH, a TakKe JUIsl CBOCBPEMEHHOI0 M OBICTPOTO OTBETa Ha
CTUMYJIBl BHEIIHE# cpenpl. HemaBHo HaMu oOHapyeHO, YTO B T€HOME YEJIOBEKAa I'€HBI HKCIPECCUPYIOTCS
KOOPIMHMPOBAaHHO B COCTaBe OOJBIINX JOMEHOB, OTPAHMYEHHBIX TOPAYMMHU TOYKAMHU JBYXLEIOYEYHBIX
paspeiBoB B JIHK u cBsi3piBaHMEM ABYX KIIIOUEBBIX OENIKOB, BOBICUEHHbIX B perymsinuio — PARPI u
HNRNPA2B1 [1, 2]. B xome amanm3a crapr-caiiToB (transcription start-site, TSS) B 0a3ax maHHBIX
cekBenupoBaHHbIX JIHK-mocnenoBaTenpHOCTEl YemoBeka ObUI0 00HAPYKEHO OOJIBIIOE KOIHMYSCTBO Tap TeHOB,
kotopsle mMerorT Onm3ko (100-300 bp) pacmonmoskeHHBIE 5° KOHIBI (Mapbl pa3HOHAmpaBleHHBIX TSS), u
TpaHckpubupytorcst Ha pasubix nemsix JHK. Ilpu sTom, MexaHu3M TakoW peryiasiiuyd He siceH u TpeOyer
n3yuenus. ns storo Ha ocHoBe NaHHbIX RNA-seq Hamu Obuid OTOOpaHBI MATH Hap T'€HOB U aHAIIW3A,
nMmeronmx commkeHHsle TSS u aKcTpeccupyIomuxcsi KOOPIUHUPOBAHHHO B Pa3HBIX THIAX KIETOK YEJIOBEKa.
Jns ananmuza ucnonb3oBad uHCTpyMeHT LAGO GOA, Prinseton. JlaHHBIH MOAX0J OCHOBaH Ha MOCTPOCHHUH
TCHHBIX OHTOJIOTHMH, MO3BOJIIOMIMX OOOOIIUTH BCE (YHKLUUH BBIOPAHHBIX T'€HOB, OIPENEIUTH OCHOBHBIE
OMONIOTHYECKHE MPOLECCH, B KOTOPHIX NMPHUHUMAIOT Y4acTHe Koaupyemble UMH Oenku. C MOMOIIBIO 3TOTO
nojxona Oblia MpoaHaIM3UPOBaHa IPyIIa TeHOB, ¢ paccTossHueM Mexay TSS 200 m. H. u menee (Bcero 460
reHoB). B pesynbTaTe OKa3ajioch, YTO OOJBIIMHCTBO T'€HOB CO COJIMKEHHBIMH TSS OTHOCATCS K T'eHaM
JIOMaITHero xo3sicTBa. Tak B MonekyapHble (pyHKIIUN TeHOB, ¢ paccTosareM Mexay TSS 200 m. H. 1 MeHee,
(bakTHUYECKH Pa3[eNWINCh Ha JIBE IPYIIIbL: TeHbl OTBETCTBEHHBIE 32 CBSI3bIBAHUE PETYJIATOPHBIX OEJIKOB U I€HBI,
ces3piBatonie MPHK (Puc.1). Takxke mHTepecHO, uTo reHsl, cBssbiBatonme MPHK, He umeroT oOmmx 5°-
PETYISTOPHBIX obnacTel, T. €. ux TSS cOmmkens! ¢ TSS reHOB, KOTOPHIE BBIMOIHAIOT IPYTUE MOJIEKYIAPHEIE
¢byaknun  (p<0.0001). Bbonpmioe KOJWYECTBO TEHOB KOMUPYET OCTKH, B3aWUMOACHCTBYIOIIHE C IPYyTUMU
oenkxamu (p<le™).

C nmoMo1IbI0 3TOro MoaxoAa Oblla MpoaHATU3UPOBaHa TPYIIa FeHOB, ¢ paccTosiHueM Mexxay TSS 200 .
H. 1 MeHee (Bcero 460 reHoB). B pesynbraTe okaszanoch, 4To OONBIIMHCTBO T€HOB CO COMMKEHHBIMH TSS
OTHOCSITCS K T€HaM JOMAIITHETo X03gicTBa. Tak B MOJIeKyIIsipHbIe (DYHKIIMU T€HOB, C paccTostHuEM Mexny TSS
200 m. H. W MeHee, (DaKTHUECKH pa3AeiWiNCh Ha JBE TPYMNIbBI: TEHHl OTBETCTBEHHBIC 3a CBS3BIBAHHE
perymsaTopHbeIx OenkoB U reHbl, cBasbiBatone MPHK (Puc.1). Taxke MHTEpECHO, YTO T'eHBI, CBSI3BIBAIOIINE
MPHK, He mmeror oOmmx 5’-peryistopHbix obmacreit, T. €. mx TSS commkxensr ¢ TSS reHOB, KOTOpBIE
BBHIMOJTHAIOT JApyrue MojekyisapHele ¢yHkuuu (p< 0.0001). Bompmioe komudecTBO T'€HOB KOOUpYET OelKw,
B3aUMOJICHCTBYIOIINE C ApyrumHu Oenkamu (p<le-10).

Taxoke, HamMu ObutM TIpoaHanmu3upoBaHbl 0a3bl maHHBIX ChIP-seq (ENCODE) [3] mnis BbeIBICHUS
TPAHCKPUIIIMOHHBIX (haKTOPOB, CBA3BIBAIOLINXCS C JaHHOW IPYNION TeHOB. AHanu3 ObuT poBeaeH it 30 map
TEHOB C MOMOINBI0 WHCTpyMeHTa Enrichr, onmaiin-cepBuca, pa3paOOTaHHOTO CHEUUATIBHO AJSI aHAIH3a
OOJIBIIMX MAaccMBOB JaHHBIX. B WTOre, OKasajoch, 4TO C BHIOPaHHBIMH MApaMH I'€HOB HAOOp CBS3BIBAIOTCA
OJIHU U Te ke (QakTopbl TpaHckpumiuu (Puc.2). s aHanu3a ypoBHS SKCIIPECCUHU € MTOMOIIBIO TPAHCHEKIIUKN B
knetkn HEK 293T Obuin 0TOOpaHB!I ISITh TIap TEHOB:

1. noncoding RNA-MYOC
2. CEP63-ANAPCI3
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3. PSMB9 -TAPI
4. PGM3-RWDD2A
5. HNRNPDL-ENOPH1
Oo0nacT reHOMa, cojieprkaline Aanubie mapsl TSS Obutu KiIoHUpOBaHb! B BekTOp pGL3-Control u 3atem
TpaHcdeunpoBansl B kjaetkn HEK293T uvenoseka.

AAGAB AANAT ABCGE AIDA ALKBH4 \
ANKRAZ ANKRD13C ANKRD32Z BAGO
BCL2L12 BCL2L13 Cl0orf2 C 19orkH
Cl90cf57 Corf33 Chorf55
CYor78 CC2D 1A CCDC121 CEPB3
CISH CKN1 COL4A] COL4A2 COPA
CRIPT CULAA CXCLIG DAK DOLK /

GDAP2
GPATCHII GSS GSTCD HHLA3
HIRIPZ HPCL.2 HPS4 HRSP12
HSPC148 ILK INTSI12 KIAAL 143
KIAALS2E KIF4A KLHLIE LOHI2CRL
LRRC2O 3 LRRTM2 LRSAM |
LEWDI LTBR LYAR MCEE MCM#
MEDS MIBI MOAPI MORN2 MRPLAZ
MRFPS 12 NDOR | NDUFAS NDUFAF7?
OPRLI URC 1 DRC3 FCED A PUESB
PDZD 11 PDZD7 FLAA PPPIRID

UBE20 USP20
WDR27 WDR62 ZMYND 15 ZNF511
ZNFE30

BRIX| Clorfl31 C20RFIS CEBPZ
DDX51 E21G3 HRSPIZ LYA! MRFPLAS
MRPSI2 NSUN2 PRI
PTCD3 RPLI2 er
TRMT6 UBE2D WDR3 WDE46

Pucynox 1. Monexynapuvie ghynkyuu eenos, umerowux oouyro 5 -pecynsmopnyio obnacme (paccmosnue medxicoy TSS
ne 6onee 200 bp). /lannvie nonyuenst ¢ nomowpio LAGO GOA, Princeton

=
it

S
|| i

Enriched Terms

'\

‘*Sj(“

+~e~“~8’

5%

Pucynox 2. I'envl, umerowux obwyro 5 ’-pecyramopryio oonacms (paccmosnue meaxncoy TSS ne bonee 200 bp),
pe2yaupyomest 0OHUM U mem dice Habopom haxmopos mpaunckpunyuu. Ananus nposedern ¢ nomowvio Enrichr ons
danuwvix ENCODE- ¢haxmopuvt mpanckpunyuu (ChIP-Seq 2015)

Input Genes
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Bce iIOHB TpoaHANM3UPOBAHBI C  HWCIOJB30BAHHEM  KAMWUISIPHOIO  CEKBCHHPOBAHUS IS
MOATBEP)KACHUS TPAaBUIBHOCTH CHUKBEHCA BBIOpaHHOHW mocnefoBaTenbHOCTH. [lomydensr 20 ximoHOB. Jist
MOJTyYeHHs] CTATHCTUYECKH JAOCTOBEPHOTO pe3ysibTaTa TpaHC(hEKIus I KaKIOro KIOHA OCYIIECTBIUIACH B
TpeX mapajuiensax. Y POBEHb JIOMUHECIICHIINN PEIOPTEPHOTO TeHa CPABHUBAJICS C YPOBHEM JTIOMUHECHCHIIUU B
KOHTPOJILHOM BEKTOpE, JIMIIICHHBIM BCTaBKH. B HTOre OKa3aioch, YTO YPOBEHb 3KCIPECCHU BBHIOPAHHBIX
oOjacTell He 3aBUCHUT OT HAIIPABJICHUS IOCICIOBATCIBHOCTH M OJMHAKOB IS KJIOHOB B IPSIMOH M 0OpaTHOM
OpHCHTAITUH.

Takum 00pa3om, OYEBUIHO, UTO JaHHAs (hopMa OpraHU3aIy TeHOMa He Cly4aiiHa, 1 HeoOXoAuMa JIs
MOAJEP>KAHUSI KOOPAUHUPOBAHHOM 3KCIIPECCUU T€HOB, )KU3HEHHO BXKHBIX JISI KIETKU.
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MECHANYSMS OF GENE COORDINATED EXPRESSION: ROLE OF DNA SEQUENCES
LOCATED BETWEEN CLOSELY RELATED TSS PAIRS IN HUMAN GENOME
Fedoseeva D. M., Slovohotov I. U., Thurikov N. A.

Engelhardt Institute of Molecular Biology RAS, Moscow, Russia

Gene pairs with closely related TSS were studied, and their molecular functions were
determined. Thus, as a result of the analysis of gene ontologies, it is determined that the main
functions of these genes are the binding of mRNA and regulatory proteins, but the level of gene
expression in pair may differ. Probably, this effects may be a consequence of local and distant
enhancers action. In addition, it is determined, that most genes with closely related TSS pairs are
among the housekeeping genes. Analysis of these regions by cloning into the pGL3-CTRL vector and
subsequent transfection experiments showed that the expression level of these regions is independent
of the sequence direction. An analysis of the binding of transcription factors to these regions of the
genome showed, that the regions of proximal TSS have a similar set of transcription factors.

Keyword: gene expression regulation, transcription, chromosomal domains, TSS
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OKHUCJIMTEJIBbHAS MOJAN®UKAILIUSA BEJIKOB B CEPALIE U CBIBOPOTKE KPOBHU KPbIC CO
CTPEIITO30LIMHOBBIM CAXAPHBIM ITUABETOM 2 TUITA
Azapkoe A. A., Ilonosa T. H., Ypazoea B. B., Yuuaii A. C., bonmsuuesa A. I., Komnap E. C.,
Koeanees U. A., Ilooeounckana M. B.
Bopomnesicckuil 2ocyoapcmeennbiii ynusepcumem, Boponesic, Poccus

Ilposedeno uccnedosanue cmenenu OKUCIUMENbHOU Moougurayuu 6eiko8 8 cepoye u
Cbl8OPOMKE KPblC CO CMPEenmo30YUH-UHOYYUPOBAHHbIM CAXAPHbIM Ouabemom 2 muna. Bvisgneno,
umo pazeumue OAHHOU IHOOKPUHONAMUU CONPOBOACOAEMCS  803PACMAHUEM KOHYEHMpayuu
KapOOHUNbHBIX coeOuHeHull 8 cepoye 6 2,7 pasa, 8 cvlgopomke Kposu — 6 6,3 paza. Beposammno, smo
Modcem Oblmb C8A3AHO C UHMEHCUpuKayuell cKopocmu c800600HOPAOUKANbHO20 OKUCTEHUS Npu
caxaprom ouabeme 2 muna.

Kniouesvie cnosa: okuciumenvHas moougukayus 0e1kos, caxapHvli ouabem 2 muna,
CmMpenmo3oyuH, cepoye, cbl8OpOmMKa

OxucnurenpHas MonuguKkanus OCIKOB B HACTOAIIEE BpPEMs SIBIISICTCS OJHMM W3 PaHHUX W HamOolee
00BEKTUBHBIX IMOKA3aTeNNel MopaxkeHni TKaHu ipu cBoOotHOpaankansHoM okucienuu (CO) [4, 6].

luneproukemusi, uMeronas Mecto mnpu caxapHom nuabere 2 tuna (CJI), BBI3BIBaE€T YCHIICHHE
OKHCIIMTENBHOTO cTpecca W He()EepPMEHTATHBHOTO TIHKO3WIMPOBaHHsS OenkoB. [Ipuuem oTmeuaercs
B3aMIMOCBSI3b 3THUX MexaHm3MOB [1, 2]. Pa3BUTHIO OKHCIHTENFHOTO CTpecca CIIOCOOCTBYET Upe3MEpHOE
oOpa3oBaHre CBOOOJHBIX pAAWKAJIOB, KOTOpHIE BCTYNAlOT B pEaKIWW C JHNUAIAMH, YTIIEBOJAMH,
AMUHOKHCJIOTAMH, a TaK)Ke MPUBOIAT K MOIUPUIIMUN OCIKOBBIX MOJICKYJ, 00pa3ys HMPOMYKThI NMEPBUYHOTO
OKHUCJICHUSI U pPEaKTUBHBIC KapOOHWIIOBBIC MHTepMenuaThl [2]. BcrenactBue okucieHus OCIKOB W JIUMHIIOB
MeMOpaH TPOUCXOIAT Hecrmenuduueckne H3MEHEHUS WX CTPYKTYpel u GyHknuu [8]. B aTo#l cBs3mM
OKCHJIATUBHBIA CTPECC UTPAET BAXKHYIO POJIb B Pa3BUTHH COCYIHUCTHIX OCIIOKHEHHH nnabera, OmocpeayeMBbIX
paHHMM pa3BUTHUEM aTEPOCKIEPO3a, a TaKKe WHTUOMPOBAHWEM JCWCTBUS OKCHAA a30Ta. JTO BENET K elle
0oNbIIEMy YCYTYOJIGHHIO SHAOTEIUAIBHOW MUCHYHKIMH, KOTOpas YCKOpPSeT pa3BUTHE MHKPOAHTHOIIATHH,
MPUBOJSAIIECH K HAPYIICHUIO MHUKPOLUPKY/SILMHA, CTPYKTYphl W (GYHKIMM MHUOKapja, yXyALUICHHUIO
OMO3JIEKTPUUYECKOH M COKPAaTHTENBHOW aKTUBHOCTH CEpAla W, B KOHEYHOM HTOTe, K Pa3BHTHIO CEpACYHOM
HEJIOCTaTOYHOCTH [7].

Lenpro HacTosimeH pabOTH SIBIJIACH OIlEHKA CTETIEHW OKHCIUTeNsHOUW Momndukanuu 6enkoB (OMB) B
Cep/Ile U CBIBOPOTKE KPOBHU KPBIC C dKcriepuMeHTanbHbIM C/l 2 Tuma.

B kadecTBe 00BEKTa UCCIEIOBAHMUS HCIIOIB30BAIH CAMIIOB OeIbIX JabopaTopHBIX Kpbic (Rattus rattus L.)
Maccoit 200-250 r.

C/12 BeI3BIBaNM ITyTEM BBEACHHS B PAIlMOH cajla B Te4eHHE | Mecslla ¢ MOCIEeMyIOINM JBYKPATHBIM
BHYTPUOPIONIMHHEIM BBeeHueM crpenrto3onuna (CT3) ¢ uaTepBanoM 7 mHel B 03¢ 36 MI/KT Beca )KUBOTHOTO
B uTpatHoM Oydepe pH 4,4 [9].

Coyctss aBe Hemenu mocie Beaeawss CT3, HapKOTH3MPOBAHHBIX JKWUBOTHBIX YMEPIIBISLIA U
HUCIOJIL30BAIN JUIS NAJILHEUIIINX UCCIIEIOBAHUI.

Meroa ouenku OMDB ocHOBaH Ha B3aUMOAECHCTBUM OKUCJICHHBIX aMHUHOKUCIOTHBIX OCTAaTKOB C 2,4-
nmuauTpodermi-ruapasuHoM (2,4-JJIH®I) ¢ obpazoBanuem 2,4-nuHuTpodeHUITHIpa3oHOB [5]. ComeprkaHue
OeJKa onpeessuIi 0 ONypPETOBOH peaKilvy.

DKcnepuMeHT ObLT MPOBENICH Ha KpbIcaX, pa3[elieHHBIX Ha JIBe Tpynnbl: 1-s1 rpynmna (n=12) —KHUBOTHEIE,
colepkaluecss Ha CTaHJAPTHOM pexuMme BuBapus; 2-1 Tpymma (n=12) — xpeicel ¢ C/I2, BbI3BaHHBIM
BBeneHueM CT3.

CornacHo MONMy4eHHBIM JAAHHBIM, pa3BUTHE 3KcrnepuMeHTaibHoro CI2 conpoBokaaeTcss Bo3pacTaHHEM
KOHIICHTpAIlMi KapOOHWIILHBIX COSAMHEHWUH B cepime B 2,7 pas3a, B CHIBOPOTKE KpoBH — B 6,3 pasza 1o
CpPaBHEHUIO C KOHTPOJIBbHOU Ipynnoi. ITomydeHHbIe pe3yabTaThl COMIACYIOTCS C JIUTEPATyPHBIMU JTaHHBIMU, B
KOTOPBIX OTMEUAETCS MOBHIICHUE COJIEPKaHNs KapOOHMIBHBIX TPYII B O€JIKaX CBIBOPOTKH KPOBHU Y OOJIBHBIX
CH 1 tuma B cpaBHeHUM ¢ KOHTpoJdieM [3]. BeposTHO, K 3TOMY NPUBOAHUT THIEPIPOIYKIHS CBOOOIHBIX
paaukanoB u (OPMUPOBAHNE OKUCIHUTENBHOTO cTpecca mpu C/I 2.
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Zhang M. [at al] // Experimental Diabetes Research. 2008. http://dx.doi.org/10.1155/2008/704045

PROTEINS OXIDATIVE MODIFICATION AT HEART AND BLOOD SERUM OF RATS WITH
STREPTOZOCIN TYPE 2 DIABETES MELLITUS
Agarkov A. A., Popova T. N., Urazova V. V., Chichai A. S., Boltysheva Ya. G., Kotlyar E. S.,
Kovalev I. A., Pobedinskaya M. V.
Voronezh State University, Voronezh, Russia

The degree of proteins oxidative modification at heart and serum of rats with streptozocin-
induced type 2 diabetes mellitus was studied. It was revealed, that development of the endocrinopathy
is accompanied by increase of carbonyl compounds concentration at heart by 2.7 times, in serum — by
6.3 times. This may be due to rate intensification of free radical oxidation under type 2 diabetes
mellitus.

Keywords: proteins oxidative modification, type 2 diabetes mellitus, streptozocin, heart, serum
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TOKCUYHOCTb HAHOYACTHUL UCEPEBPA B OTHOIIEHUUA PABHOPECHHNYHBbIX
NH®Y30PUU PARAMECIUM CAUDATUM
Acanosa A. A., Hononckuii B. U.
Kpacnospckuii cocyoapcmeennwiii acpapHulil ynusepcumem, Kpacnosapck, Poccus

Ilposeden ananuz mokcuunocmu Hanovacmuy cepeopa pazmepom 15-25 Hm ¢ ucnorvzosaruem
pasHopecHuuHvlx ungysoputi Paramecium caudatum. Toxcuunocms Hanouacmuy OYeHUAIU NO
XemMomakcuyeckol peakyuu u cmepmuocmu mecm-opeanuszma 3a 30 munym. Ilpu oyenxe
MOKCUYHOCIMU UCCTIE0YeMbIX HaHOYacmuy no xemomaxcuyeckou peakyuu seruuuna EC50 cocmasuna
3,1 m2/om’, 8 mo eépems xax npu oyenxe moxcuunocmu no cmepmuocmu ungysopuu eenuyuna EC50
cocmaeuna 11,6 m/om’,

Knrouesvie cnosa: nanowacmuywl, Hanocepeopo, HAaHOMOKCUYHOCTb, UHDY30pUL

Hccneoosanue 6vinoineno npu  noodoepiicke Kpaegozo 20CYOapCmEeHHO20 A8MOHOMHO20
yupeoicoenusi «Kpacnospckuii  kpaesoii  (hoHO no0O0epIicKu  HAYYHOU U  HAYHYHO-MEXHUYeCKOU
0esAmenbHOCMUY 8 PAMKAX yuyacmusi 6 npoxodxcoenuu cmagicuposku: « CogpemMeHHble MexHOI02UU
Ouomecmuposanus 8 IKOJI02UYECKOM KOHMPO.Je C UCNOb308AHUEM UHGDY30pUTL»

[IpoMbInuIeHHOE B TOTPEOUTEIHCKOE MPIMEHEHNE HAHOYACTHI] C KaXIbIM T0I0M Bo3pacTaeT. CoriacHo
ONPOCY KOMITAHWUH TPOM3BOMANIMX MM MCIOJNB3YIONMX HAHOYACTHUIBI, OOIIMHA 00BEM MPOU3BOJCTBA
HAaHOPa3MEPHOTO cepedpa JocTUraeT 0ojee NecsATKa ThICSY TOHH exeroaHo [1]. HarnocepeOpo ucmonp3yercs B
KaueCTBE aHTUCENTHKA, IPOAYKTAaX JIUYHON TUTHEHBL, 1)1 YIAKOBKH NMPOAYKTOB MUTAHUS, 0K IbI.

[lpn wuccnenoBaHUM TOKCHYHOCTH HaHOYACTHI] cepeOpa OBIJIO YCTaHOBJIEHO, YTO OHHU OKAa3bIBAIOT
HEraTHBHOE BO3JICUCTBUE HA PSIT TECT-OPTaHU3MOB [2].

Lenpro HacTosmeH paboOTHI SIBIISIETCS OllEHKAa TOKCHYHOCTH HAHOYACTHI] cepedpa M0 XeMOTaKCHIECKOH
peakIny ¥ CMEPTHOCTH PaBHOPECHUYHEBIX HH(Py30puii Paramecium caudatum.

B xauectBe o0OBeKTa WUCCHCAOBAaHUS OBUIM B3SAThl HAHOYACTHUIBI cepeOpa, MpelICTaBICHHBIC
KoMMepUecKuM rnpernapatoM «HanocepeOpo «Aprurtocy, pazmepom 15-25 Hwm.

buoTtectupoBanne TPOBOAMIOCH COTIACHO MeETOAWKaM [3, 4], OCHOBaHHBIMH Ha CMEPTHOCTH U
XEMOTAKCHUYECKOM peakiui paBHOPECHUYHBIX HH(Y30pHUi ¢ CIIOIb30BaHKEeM pubopa «buorectepy.

B kauecTBe KpUTEpUS TOKCHYHOCTH UCIIOJIB30BAJIOCH 3HAUCHHE, PABHOE KOHLIEHTPAIIMY HAHOYACTHII, IIPU
KOTOPOM HCCIIETyeMbl€ TOKA3aTEIN CHIXKAJIUCh 10 OTHOLIEHUIO K KOHTPOJO Ha 50 % COOTBETCTBEHHO.

Bravane Obuta wccienoBaHa TOKCHMYHOCTh HAHOUYACTHI[ cepedpa IO CMEPTHOCTH PaBHOPECHUYHBIX
undy3opuit Paramecium caudatum. 3HaueHre KOHICHTPAIIMH, TIPU KOTOpOoM HaOmonanack 50 % cMepTHOCTH
[0 OTHOIIEHWIO K KOHTpOIO 3a 30 muHyT, cocraBuiao 11,6 mr/am’. TlonydeHHbIE JaHHBIE KayeCTBEHHO
COTJIACYIOTCSl € pe3ylibTaTaMH JKCIIEPUMEHTOB JIPYTHX aBTOpoB [5], koTopwie yctanoBwim 50 % rubens
uHdy30puii B TeueHue 1 yaca npu KOHUEHTpauuu 39 Mr/am’.

[Ipu oreHKE TOKCUYHOCTH HAHOYACTHUI[ cepedpa C MOMOIIbI0 XEMOTAKCHYCCKOW Peakiuu UHQY30pHii
uccnexyemoe 3nauenne ECsy coctaBuno 3,1 Mr/am’, 9to mouTH B 3 pasa NPEBBILAET 3HAYEHHE, MOTyYEHHOE
MpHu OMOTECTHPOBAHUH TI0 CMEPTHOCTH HH(PY30pHid.

Taxum 00pa3om, OMOTECT, OCHOBAHHBIN Ha XEMOTAKCHYECKOM peakiuu HHPY30pHi TPOASMOHCTPUPOBAIT
0osiee BBICOKYIO YyBCTBHUTEIHHOCTh K HAHOYACTHIIAM cepedpa Mo CPaBHEHUIO C OMOTECTOM IO CMEPTHOCTH
TecT-00beKTa, 3Ha4enus ECsy coctasum 3,1 u 11,6 mr/am® s Hanocepebpa o XeMOTAKCUYIECKON PEAKIINM 1
CMEPTHOCTH UH(Y30pHI COOTBETCTBEHHO.
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TOXICITY OF SILVER NANOPARTICLES FOR PARAMECIUM CAUDATUM
Asanova A. A., Polonsky V. 1.
Krasnoyarsk State Agrarian University, Krasnoyarsk, Russia

The toxicity of Ag nanoparticles with size 15-25 nm was analyzed. Paramecium caudatum was
chosen as a test organism. The toxicity of nanoparticles was assessed by the chemotactic reaction and
mortality of the test organism in 30 minutes. Using chemotactic reaction toxicity assessment the EC50
value of nanoparticles was 3.1 mg/dm’. The EC50 value was 11.6 mg/dm3 was using infusoria
mortality biotesting.

Keywords: nanoparticles, nanosilver, nanotoxicity, infusoria
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POTENTIAL OF BIOMASS OF SOME HALOPHYTE PLANTS OF UZBEKISTAN AS SOURCES OF
THERMAL ENERGY
Alikulov B. S., Jiyankulova Sh. K., Rakhmatova D. X.
Samarkand State University, Samarkand, Uzbekistan

This article presents information on the biomass potential of widespread halophytic plants, such
as H.strobilaceum, H. belangeriana, T. hispida, H. aphyllum and others (K. caspia, C. lanata, S.
microphylla) growing on the territory of Uzbekistan, as sources of thermal energy. This information is
of theoretical and practical importance, since it can serve the development of new alternative energy
sources.

Keywords: energy, alternative energy sources, reproducible energy sources, halophyte,
biomass, heat capacity

In the present conditions of reducing the world's hydrocarbon reserves in economically developed and
developing countries, an important attention is paid to studying the possibility of using alternative energy
sources as the most important factor of sustainable development and economic competitiveness. In this
connection, in the whole world, particularly in Uzbekistan, much attention is paid to research work aimed at
developing non-traditional methods and technologies for energy production and alternative energy historians
for them, as well as for their introduction into production [2, 3, 6]. In the Strategy of Action for the
Development of the Republic of Uzbekistan in 2017-2021 as one of the important strategic objectives, «... the
expansion of the use of renewable energy sources» [1].Today, using biomass of plants as a universal alternative
source of energy, it is possible to get environmentally friendly gas, fuel and electricity. The interest in using
biomass as an energy source is, first of all, biomass, which is renewed every year; accumulated energy can be
stored and used for a long time, and in various states; the possibility of transferring this energy to other types of
energy; in some regions this source of heat is cheaper than natural heat sources; as an environmentally friendly
source of heat; its use does not cause the appearance of toxic sulfur oxides in the environment; the balance of
carbon dioxide in the atmosphere and a number of other organically related factors [7-9]. Most of the territory
of Uzbekistan falls on a desert zone. The steppe territories of Uzbekistan, in particular the vast territories of
Karnabchul and Central KyzylKum, are not actually used in agriculture, but some halophyte plants that form a
large biomass here can be explored as reserves of alternative energy sources, which is an actual problem.
Potential of plant biomass as a source of thermal energy (based on direct combustion) has been studied by a
number of specialists. In particular, the energy potential of V. K.Verma and others (India, 2006) on a number of
algae, Xuiji Li and others (China, 2003) rice, and A. Osmak, A. Seregin (Ukraine, 2014) stems of buckwheat
and wheat straw, and the results obtained were compared with traditional sources of energy.

Based on the above analysis, we have set ourselves the goal of studying the biomass potential of some
species of halophyte plants as a source of warm energy. In our studies, halophyte plants
Halocnemumstrobilaceum (Pall) Bieb, Halostachysbelangeriana (Moq) Botsch, Tamarixhispida Willd,
Haloxylonaphyllum (Minkw) lIljin and others (Kareliniacaspia, Climacopteralanata (Pall) Botsch,
Suedamicrophylla Pall).To study the potential of plant biomass as a source of thermal energy, we studied their
heat capacity. The experiments were carried out using the methods of B. S.Beloselskii, V. Vdovchenko (1987),
V. 1. Nikolayeva (2011) [4, 5]. The research was carried out in the laboratory of Department Physiology,
genetics and biochemistry of Samarkand State University. The results of the studies are given in Tables 1, 2 and
3.

Table 1. The annual yield of dry biomass of some halophytic plants, in thousands of tons (n = 5, P<0.05)

Typesofplants Total area, thousand Annual yield of dry biomass, Total annual amount of dry

hectares *** centner / ha biomass, thousand tons **
H. strobilaceum 400 9,0+0,8 360,0
H. belangeriana 180 6,8+0,8 122,4
T. hispida 220 8,3+1,3 182,6
H.aphyllum 250 6,8+1,3 170,0
Mixture of other 500 6,4+1,1 320,0

halophyte plants *

Total 1154,8

*Types: K. caspia, S. microphylla and C. lanata, ** theoretically calculated, *** the area of halophytic
plants, is shown in the literature.
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Table 2. Heat capacity of dry biomass of halophyte plants

Types Thermal energy, kCall / g
1 2 3 4 average** | kcal / kg
H.strobilaceum 36 | 34| 3,5 3,6 | 3,53+0,04 3530
H.belangeriana 36 | 34 | 3,7 | 3,8 | 3,63+0,07 3630
T. hispida 33 135134 34| 3,40+£0,03 3400
H. aphyllum 37140139 ] 38| 3,85+0,05 3850
Mixture of other halophyte plants * 3 28 | 2,7 | 3,1 | 2,90+0,07 2900

*Types: K.caspia, S.microphyllaand C. Lanata, **n=4; P<0,05.

The results of the study (see Table 2) show that the heat capacity of the biomass of halophyte plants is
close to almost all species. If the heat capacity of a biomass of the H. strobilaceum species is on the average
3530 kcal / kg, then in other perennials such as H.belangeriana, T. Hispida and H. aphyllum, respectively, 3630
kcal / kg, 3400 kcal / kg and 3850 kcal / kg. The heat capacity of the mixed biomass of the remaining halophyte
plants (K. caspia, S. Microphyllaand C. lanata) was 2900 kcal / kg. The results show that the heat capacity of
H. aphyllum biomass is 15-20 % higher than in other halophytes. Comparing the heat capacity of the biomass
of halophyte plants with the same index of natural gas considered to be traditional fuel, it was obtained that 1
kg of H. strobilaceum biomass is equivalent to 0.44 m3 of heat capacity of natural gas. The same indicator for
species H. belangeriana, T. hispida and H. aphyllum, are equivalent, respectively, to 0.45 m?, 0.42 m® and 0.44
m3 of heat capacity of natural gas. 1 kg of biomass from a mixture of other halophyte species (K. caspia, S.
microphylla and C. lanata) equivalent to 0.37 m® of natural gas.

Types of plants | Annual amount of |Heat capacity, | The heat transfer Equivalent
dry biomass, MJ / kg potential, * 106 | Natural gas, Fuel oil, Diesel fuel,
thousands, tons ** MJ thousand, m3 | thousand |thousand liters
liters
H.strobilaceum 360,0 14,8 5328 158.,4 129,6 122.,4
H.belangeriana 122.4 15,1 1848 55,1 449 42,5
T. hispida 182,6 14,2 2592 76,7 63,1 59,5
H. aphyllum 170,0 16,1 2737 83,3 66,6 62,9
Mixture of other 320,0 12,2 3904 118,4 95,0 89,7
halophyte plants *

Total 16400 4914 399,2 377,0

*Types: K. caspia, S. microphyllaand C. lanata, **theoretically calculated.

Comparing the heat capacity of biomass halophyte plants in the same indicator of fuel oil, which is one
of the sources of thermal energy,it was found that 1 kg of biomass H. strobilaceum is equivalent to 0.36 liters
of heat capacity of fuel oil. In the same amount, the biomass of species H. belangeriana, T. hispida and
H. aphyllum, respectively, is equivalent to 0.37 liters, 0.35 liters and 0.4 liters of heat capacity of fuel oil. 1 kg
of mixed biomass halophytes (K. caspia, S. microphylla and C.lanata) may be equivalent to 0.3 liters of fuel
oil.

Comparing the heat capacity of biomass halophyte plants in the same indicator of diesel fuel as one of
the sources of thermal energy,it was found that 1 kg of biomass of H. strobilaceum type is equivalent to 0.34
liters of heat capacity of fuel oil. The same amount of biomass species H. belangeriana, T. hispida and
H. aphyllum, is equivalent, respectively, to 0.35 liters, 0.33 liters and 0.38 liters of heat capacity of diesel fuel.
Biomass from other halophytes (K. caspia, S. microphylla and C. lanata) can be equivalent to 0.3 liters of heat
capacity of diesel fuel per 1 kg of mixed biomass. The area of halophyte plants and their annual yields are
based on theoretical calculations (Table 1), which show that 5328x10° MJ of thermal energy is generated in
direct burning of the annual dry biomass of the H. strobilaceum plant (Table 3). With the direct burning of
plants H. belangeriana, T. hispida, H. aphyllum and in the mixed biomass of other halophytes (K. caspia,
S. microphylla and C.lanata), this figure is respectively 1848x10° 2592x10° 2737x10° and 3904x10° MJ,
respectively.

Thus, the heat energy obtained from the general dry biomass, widely widespread in the territory of
Uzbekistan, halophyte plants Halocnemumstrobilaceum (Pall) Bieb, Halostachysbelangeriana (Moq) Botsch,
TamarixhispidaWilld, Haloxylonaphyllum (Minkw) Iljin and others (Kareliniacaspia, Climacopteralanata
(Pall) Botsch, Suedamicrophylla Pall) is 164x10® MJ, this number corresponds to 491.4 thousand m’ of natural
gas, 399.2 thousand liters of fuel oil or 377.0 thousand liters of diesel fuel.
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IHNOTEHIINAJ BUOMACCBHI HEKOTOPBIX 'AJIO®UTOB Y3BEKUCTAHA KAK HCTOYHUKA
TEILJIOBOM SHEPT UM

Anukynoe b. C., Kuanxynoea L. K., Paxmamoea /l. X.
Camapranockuii 2ocyoapcmeenusiil yHugepcumem, Camaprarno, Yzbexucman

B oannoii cmamve npusedennvl ceederusi 0 nomenyuaie 6UOMACCHl WUPOKO PACAPOCMPAHEHHBIX
eanogpumuvlx pacmenuii, maxux kax H. strobilaceum, H. belangeriana, T. hispida, H. aphyllum u
opyeue (K.caspia, C.lanata, S.microphylla), npouspacmarowux na meppumopuu Y3bexucmaua, Kax
UCMOYHUKO8 MENI080U dHepaUul. Imu cée0eHUs: uMelom meopemuieckoe U NpaKmuiecKoe 3HavyeHue,
MAaK Kaxk Mo2ym NoCayICums pa3gumuro HOBbIX dbMEPHAMUSHBIX UCTNOYHUKOS SHEPUU.

Kniouesvie  cnoea: — omepeemuxa, — anbmepHamugnvle — dHepeemudecKue — UCTOYHUKU,
B0CNPOU3B00UMbIE IHEP2EMUYECKUE UCTNOYHUKU, 2a0hum, buomacca, menioémKocms
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BJIUSIHUE ITEPOKCUPEJOKCHHA-6 U TIAPAKPUHHBIX ®AKTOPOB ME3EHXUMAJIbHBIX
CTBOJIOBBIX KJIETOK HA YPOBHHA ITPOJIM®EPALIUHA U AIIOINITO3A IIPU JIEYEHUHN
MOJHOCJOMHON KOKHOM PAHBI
Ilomanosa A. B.

Tynvckul cocyoapcmeenusiii ynugepcumem, Tyna, Poccus

Mna  yckopenus  neueHus pan  HeOOXOOUMO  YMEHbWUMb  8OCHANEHUe U  YCUIUMDb
pezeHepayuorHble npoyeccvl 8 MKaHax. B dannou pabome ObL1 UCNONL308AH IK302EHHbIU hepmenm-
AHMUOKCUOAHM NePOKCUPeOOKCUH-6 U napakpuHHvlie QaKkmopsvl Me3eHXUMATbHbIX CMBO0JI08bIX
kaemok. IIpumenenue 0aHHbIX NPEnapamos cnocobCmeosalo YMEeHbUEHUI0 anonmo3a U Y8eauteHuio
nponughupayuu 8 pame.

Kniouesvie  cnosa: kacnasza-3, Ki-67, nepoxcupedoxkcuH, napakpuHmwie —Gakmopbi,
NOJHOCIOUHASA KOJHCHAS PaHa

Jnst yckopeHHsl JieueHUsT paH HEOOXOAMMO TMOJABUTHh MOIIHBIA OKHCIHMTENBHBI CTpecC, YMEHBIIUThH
BOCIIAJICHUE M YCWIIUTHh pereHepallMOHHbIe Mpolecchl B TKaHsx [1]. B kadecTBe aHTHOKcHIaHTa OBLI
WCIIOJIb30BaH 3K30TCHHBINH MepokcupenokcuH — 6 (Prx 6), Bbicokas 3((GeKTHBHOCTH KOTOPOTO MpPHU JICUSHUN
psna matonorumii [2, 3] OblIa mMokazaHa paHee. B kadecTBe akTHBaTOpa pEreHPAMOHHBIX IMPOIECCOB OBLIH
HCITOJIB30BaHBI MapakpuHHBIC (HaKTOPBI ME3CHXMMAIbHBIX CTBOJNIOBHIX KieTok (MCK), koropbeie oOnamaroT
MIPOreHePaTOPHBIM, aHTUBOCIIAIUTENIHBIM 1 aHTHANIONITOTUYECKUM JieiicTBreM [4].

Kacmaspl urparoT BakHYIO pojb B BOCHAIMTENBHBIX Mpoleccax. [IpM CTPecCOBBIX YCIOBUAX H
BO3/CHCTBUM Ha KIETKY IOBPEKAAOUINX BELIECTB AKTUBUPYETCS IPOLECC KOHTPOIUPYEMOH KJIETOYHOMH
rubenn — amonTo3. Tak kak kacmaza 3 (Cas 3) sBisercss Kiro4eBoi 3P¢EKTOpHON Kacmasoil, B Imporiecce
arnonTo3a, e€ MOKHO MCIIONb30BaTh B KAYECTBE MapKepa KJICTOUHOU THOETIH.

YHuBepcaIbHBIM MapKepoM JUIsl OLIEHKM KJIETOYHOTO LIUKIIA ABJSIETCS SACPHbIA Oesnok — anturen Ki-67,
IO DKCIIPECCUH KOTOPOTO MOKHO MCCIIEZI0BATh MPOJIM(pEPAaTHBHYIO aKTUBHOCTD KJIETOK.

UccnenoBanust ObUIM NPOBEJICHBI HAa OENBIX Kpblcax-camuax JuHuK Wistar. Pabora ¢ mabopaTopHbIMU
XKHUBOTHBIMH TIPOBOJMJIACH B COOTBETCTBHM C TIOJIOKEHHAMH «EBpomeickoil KOHBEHIIMH O 3alluTe
MO3BOHOYHBIX JKMBOTHBIX, MCHOJB3YEMBIX JJIsl OKCHEPUMEHTa M JPYyruX HayyHbIX Lele» u
3aKkoHOJaTeNbCTBOM Pocculickoit denepanuu.

Bruna cozgana skcriepuMeHTaNbHas MOJIEb PaHeBOro Aedekra, KOTopas BKIIo4ana B ceOs INTaCTUKOBYIO
TpyOKy C BBICTYNAIOIIMM OCHOBAaHUEM, KOTOPOE MOMEILAIOCHh MEXIy (acluei U MOAKOXKHO-KUPOBOH TKaHBIO
U TOALINBAIOCH K KOXE.

MognenupoBaHrue paHEBOro Mpolecca KOXKH NpeayCMaTpHBaiO HCCEYEHHE IOJIHOCIOWHOTO KOYKHOTO
JI0cKyTa 10 haciyy B cBOOOIHON OT IIEPCTH MEKIONATOYHOH 00JacTH HAPKO3UPOBAHHOTO YKUBOTHOTO.

ITogOMBITHRIX KUBOTHBIX pa3ienuil Ha 4 Tpymnmsl. B mepBoid, KOHTPOJIBHOHN TPyMIE HAa paHy Kartaau
¢usnonornyeckuii pactop. Bo 2 rpymme - Prx 6. B 3 - memmtono3Hbii ruaApoGUIbHBIN T'ellb, COACPIKAIINM
napakpunssie pakropsl MCK (kMCK). B gerBeproii rpynme - kMCK + Prx 6.

VYposens Cas 3 u Ki-67 ompenensnu uepe3 24 daca mocie HaHeceHUS oxora. KyCOUYKM TKaHW paHBI
3amopaxuBaiu npu t=-40°C. B neHp omnpeneneHus akTUBHOCTH TKaHb Pa3MOpPaXHMBaJIM M TOMOTE€HHU3UPOBAIU
Ha xonozae B PMSF. 3arem romorenats! Tkaneil nenrpudyruposanu mpu 40°C n 14000 o6/mun 15 munyT. B
HA/I0Ca/IOYHON JKUIKOCTA TPOBOAWIN CTaHIAPTHBIM WMMyHOMepMmeHTHRIH aHamm3 (MDA). Onruyeckyro
TUIOTHOCTH M3MepsiIn Ha MyJbTrckane ipu 450 uMm (Labsystems Multiskan Plus, ®unmnsamns).

B ananuze Ha Hammume Cas 3, MHAYIUPYIOIIETO MPOIECCHI alloNTo3a, OBUIO OTMEUEHO, YTO B IpyIax,
rJe Tociie oXora mcnonb3oBanuchk npemnapatel Prx6 m kMCK, otHOcuTensHast koHueHTpanus Cas 3 Obuia
HIDKE, 10 CPAaBHEHHIO C KOHTPOJBHOM IPYIION mouTH B 2 pa3za. M3 3TOro MOXXHO CHenaTh BBIBOJ, YTO
npemaparsl Prx 6 u kMCK ymensmmmaror Begenerne Cas 3 B KIIeTKaxX MOPaXEHHOM TKaHM, a CIEACTBEHHO
CHIDKAIOT MHTEHCUBHOCTH amonTo3a. Kpome Toro, HauMEHBIIYI0 OTHOCHTEIbHYIO KoHIEHTpauuto Cas 3
coJiep>KaT IPyMIIbl, B KOTOPHIX MPHUCYTCTBYET (PepMEHT-aHTUOKCUAAHT Prx6. DTO MOXKET OBITH CBS3aHO C TEM,
yro Prx 6 neliTpanusyer aktuBHbIe Qopma kuciopoaa (ADK), xoropble, BCTynas BO B3aUMOJICUCTBHS C
nunuaaMu MeMmOpas, monekynamu JTHK, BeI3bIBatoT okcupaTiBHbIM cTpecc. ADOK NOBBIIIAIOT MPOHULIAEMOCTh
MeMOpaH, MHTMOUPYIOT KaTHOHHbBIE HOMIBI, NOTEHUUPYIOT aehuuut AT®D U n30BITOK BHYTPUKIETOYHOTO
KaJbLUs, YTO MIPUBOAUT K PA3BUTHIO MOBPEKACHHUS KJIETKH M TKaHU. CIIEICTBEHHO, B MOBPEXIEHHON TKaHU
MPOUCXOANUT YBEIMYCHHE KOHIEHTPALMHU Kacma3, KOTOPYI0 MOXHO ITOHU3UTH, C MOMOIIbI0 Prx 6, cnocoOHOTO
HEUTpaIr30BaTh aKTUBHBIE (DOPMBI KUCIOPOAA, HHAYLHPYIOIIHE MPOLIECcC 3allyCcKa armonTosa.

Bo Bcex Tpex rpymnmax HaOJIromaeTcs MOBBIMIEHHAsS KOHIEHTparus Ki-67 B MporeHTaX OTHOCHUTEIIBHO
KOHTpoIs, ogHako, npumeneHrne KMCK crnocoOcTByeT HanOoOJbIIEMy YBEJIMYEHHIO KOHIEHTpAlMK MapKepa
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nponudepanny B TKaHIX.
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Pucynox 1. ¥Yposenv Cas 3 u Ki-67 6 nopadxcénnoii xoxce. * p < 0,05.

Taxum obpazom, mpuMeHeHne GepMeHTa-aHTHOKCcHAanTa Prx6 u cpensr mapakpuHHbIX (hakTropoB MCK
CIOCOOCTBYIOT YMEHBIIICHHUIO allONTO3a U YBEIUUCHUIO TPOIHEepaliy Py PaHEBOM JS(PEKTES KOXKH.
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THE EFFECT OF PEROXY-6 AND PARACRINE FACTORS OF MESENCHYMAL STEM CELLS
ON PROLIFERATION AND APOPTOSIS LEVELS IN THE TREATMENT OF A FULL-THICKNESS
CUTANEOUS WOUND
Potapova A. V.

Tula State University, Tula, Russia

To accelerate the treatment of wounds, it is necessary to reduce inflammation and enhance
regenerative processes in tissues. In this work, the enzyme-antioxidant peroxiredoxin-6 and paracrine
factors of mesenchymal stem cells were used. The use of these drugs contributed to a decrease in
apoptosis and increased proliferation in the wound.

Keywords: caspase-3, Ki-67, peroxiredoxin, paracrine factors, full-thickness cutaneous wound
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OCHOBHBIE ®AKTOPHI CYJIOBOM CPEJIbI, BIUSIOIIAE HA )KU3HEJIESATEJIBHOCTD U
3JOPOBbBE PABOTHUKOB BO/IHOI'O TPAHCIIOPTA
Cenudgponosa /K. I1., ITucapenxo I. I1., Ilucapenxo JI. H.

Tocyoapcmeennviii mopckou ynugepcumem um. aomupara . @. Ywaxosa, Hosopoccuiick, Poccus

Ilpedcmasnenvt  pesyiomamsl  AHKEMHO20 — ONPOCA  KYPCAHMOS — CYOOBOOUMENbCKUX U
cyoomexaHuyeckux cneyuanvHocmetl 10cyoapcmeenHnozo MOpPCKoeo YHUepcumema uM. aomupana
@.D.Vwarosa, npoxoouswux niANPAKMUKy HA Cyoax mopeogo2o ¢Groma. Beisereno, umo
OCHOBHBIMU IKCMPEMATbHBIMU YAKmMopamu cy008otl cpedbl AGISIOMCS CMPecc U MANCECHb mpyod.

Kniouesvle cnosa: gpakmopul cyoo6oil cpeovl, HCUHEOesmeIbHOCb, NIABCOCMAS, MOP208bill
gnom

ToproBoe CyaHO — UCKYyCCTBEHHAs! DKOJIOTMUECKH 3aMKHYTasi CUCTEMA, B PAMKAX KOTOPOU NPUXOIUTCS
XKHUTh U paboTaTh MOpPSIKaM B TEUEHHE JJTUTEIHLHOrO MPOMEXYTKa BpeMeHH. B cucreme «4enoBeKk-CyqHO» Ha
0e30IacHOCTh, PabOTOCIIOCOOHOCTh, (YHKIIMOHAIBLHOE COCTOSHHE M 370POBbE MOPSKOB BIHUSIOT, KaK H
MATBAECAT JIET Hazall, u3udeckue (IryM, BHOpaysi, MeXaHHIeCKHe YAaphl, pa3HOYACTOTHBIE, HOHU3HUPYIOIIHE
W3JIy4eHUsI), KIMMaroreorpapuueckie, MHOOPMAIMOHHO-I)PTOHOMHUYECKHE W COLHMAIbHO-TICHXOJIOTHYECKIE
¢daxropsl [1, 2]. Beicokas aBapuiiHas XMMHYECKash OMACHOCTh CYIIECTBYET Ha CIICHUAIM3MPOBAHHBIX CyJax
(Ta30BO3BI, XMMOBO3BI, HE(PTCHAIMBHBIC IUIABYyYHWE cpeacTBa). Bce 3T (akTOpel MOXKHO OOBETUHUTL B
WHTETPaJIbHOE TIOHATHE «CyaoBas cpema». llocTossHHOe TpeObIBaHME B ITHX YCIIOBHSX MOXKET NMPHUBECTH K
PasBUTHIO TaKUX MATOJIOTHYECKUX COCTOSHHUM, Kak HapylleHHs (QyHKIMM TEeYeHH, CepAEYHO-COCYIUCTOM,
JIbIXaTeIbHOU, MUIIeBAPUTENBHOM cucTteM U Ap. [3, 4].

Lenp wuccremoBaHusi — BBIIBJICHHE OCHOBHBIX (DaKTOPOB CYJOBOM Cpenmbl, BIHMAOINX Ha
KHU3HEEATENBHOCTD U 37J0POBbE PAOOTHUKOB BOJIHOTO TPAHCIIOPTA.

OObexkTel W MeToApl. lcclienoBaHWe TIPOBOIMWIM CPEAM KYPCAaHTOB  CYJOBOJUTEIBCKUX H
CyAOMEXaHUYECKUX crnenuaibHocTedl ['ocyJapCTBEHHOrO MOPCKOIO  YHHMBEPCUTETAa WM. aAMHpana
®. ®. YmakoBa, NpOXOAMBIIMX IUIABIPAKTHKY Ha cyaax ToproBoro ¢uora. Bcero ob6cnemoBano 145
KypCaHTOB, CPETHHI BO3PACT KOTOPBIX cocTaBui 22,6+1,8 ron. JIs BISBICHUS OCHOBHBIX (haKTOPOB CYIOBOU
CpeIIbl, BIUAIOIINX Ha )KU3HEAEATENIFHOCTD U 3JI0POBbE PAOOTHUKOB BOJJHOTO TPAHCIIOPTA UCIOIB30BAIA METOJ
aHKeTHOTO ompoca. OCHOBHBIE CyAOBbIe ()aKTOPHI MBI PACCMATPHUBAIN C TO3WIIMU BPEIHBIX YCIOBUH TpyAa,
BIMAIONINX Ha 3J0pOBbe — (u3uueckue (akTopsl (MbUTh, IIYM, BHOpPAIMs, 3JIEKTPOMAarHUTHOE H3Iy4YECHHUE),
KIIUMAaTHYeCKUi (hakTop, XUMHUECKUH (aKTop, TKECTh Tpynaa (BaxThl, aBpalibl), HANPSIKEHHOCTh TPy
(rempodeccroHAN3M, TTOJIOMKH 000pYIOBaHMs), CTpecc-(hakToOps! (MOpPaThHO-TICHXOJOTHIECKasT 00CTAHOBKA B
KOJUICKTHUBE).

Pesynpratel 1 o0cyxnenne. CyObeKTHBHAS OIIEHKA KypcaHTaMHU YCIOBUH TPyAa M JKU3HEAEATEILHOCTH
Ha CyJlaX TOProBoro (jora B MEpHOJ TUIABIMPAKTHKH (110 5-TH OAJUIBHOM IIKaje) IMoKasajia, YTO OCHOBHBIMH
IKCTPEMATILHBIMU (PaKTOPaMU CYJIOBOM CpEJIbl SIBISIIOTCS CTPECC U TshKecTh Tpyaa (5 6amios). [llym, Bubpamnus,
HANpPSDKEHHOCTD TPY/Aa U XUMUYECKUH (akTop OLlEHEHbI KypcaHTaMu B 4 Oania, kKnmuMatuaeckuii gakrop — 3,5
0aJuta, BUTh W AIIEKTPOMAarHUTHOE M3nmydeHue — 2,7 Oamna. O6nuratHele (HempeMeHHbIe) (pakToOphl CyIOBOU
cpensl — XuMudeckne (HeTsHbIe YTIIeBOAOPOAbI, aMMHUAK, XJIOPUCTHIA BHHUJ, CKIDKEHHBIE MTPUPOJIHBIC Ta3kI,
JIpyroe ra3oo0pa3HOe XHMHUYECKOE ChIpbe) M (usndeckue ¢(akTopsl (IIym, BHOpAIMsS) PECIOHICHTHI
OLICHUBAIOTCA PECIOHICHTaMU, KaK HE MEHee 3HauuMble. /(151 KOMIIJIEKCHOM OLICHKU MOTEHIMAIBHOIO PUCKA U
WCKJTFOYEHHUSI BEPOATHBIX OTHNAICHHBIX MOCIEACTBUN pabOTHI B OMACHBIX W BPEAHBIX YCIOBUSX IS 370POBBS
MOPSIKOB HEOOXOIUM JaTbHEUIITHI COIMaThHO-TICHXOJIOTHIECKAN MOHUTOPHHT.
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MAIN FACTORS OF MARINE ENVIRONMENT AFFECTING LIFE ACTIVITY AND HEALTH OF
WORKERS OF WATER TRANSPORT
Selifonova Zh. P., Pisarenko G. P., Pisarenko L. N.
Admiral Ushakov State Maritime University, Novorossiysk, Russia

The results of questionnaire survey of cadets of the navigation and engineering professions of
Admiral Ushakov State Maritime University, who had been job training on commercial ships were
presented. It is revealed that the main factors of extreme marine environment were stress factors and
workload.

Keywords: factors of ship environment, life activity, crew, commercial fleet
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OIIEHKA PACIIPOCTPAHEHHOCTH CUCTEM DJIEKTPOHHOM JJOCTABKH HUKOTHHA
CPEJU CTYJAEHTOB UPKYTCKHUX BY30B
Yvimwt JI. A., bopucosa H. B., Oouney A. /1
Uprymckutl cocyoapcmeennsiil MeOuyurckuil yrnusepcumem, Upxymcek, Poccus

Llenv Hacmosiwyeco uccie008anusi OYeHKa pacnpoCmMpaHeHHOCMU U UHDOPMUPOBAHHOCIIU O
8PeOHOM GIUAHUU dNIeKmMpOHHOU docmasku Huxomurna (DCHH) cpeou cmyoenmog HUpkymckux BY308,
KpoMe mMo20 ONUCLIBACMCSI COCIAB INEKMPOHHBIX CUSAPEM U €20 B03MOIICHOE GIUSHUE HA OP2AHU3M.

Kniouesvie cnosa: snexmponnas cueapema, IC/H, nponuneHeauxonsb, iuyepuH, HUKOMUH,
MApKemuH208blll X00, KypeHue, KaHyepoceH, MOKCUYHOCHb

OpHa M3 XapakTepHBIX YepT IOCIETHEr0 BPEMEHU - 3TO NPUCYTCTBHE HAa yJIWIaX, B MPOJaXH, B
0OBSIBIICHUSAX, TaK HA3bIBAEMBIX JJIEKTPOHHBIX CHrapeT. DJIEKTPOHHBIE CUTapeThl MOsiBUINCH, B 2004 rony B
Kutae u mo ceil neHp MPOAOIKAIOT MEJIEHHO, HO BEPHO 3axXBaThIBaTh PBHIHOK, Ojaromaps pekiame H
MapKETHHTY, KOTOPBIE arpeCCHBHO 3asBIIOT O OE30MAaCHOCTH MCIIOJIB30BAHUS «YHHUKAIBHOTO MPOIYKTay, a
toudHee DCJ/IH, xak Ha3bIBAIOT 3JICKTPOHHBIEC CUT'APETHI ABTOPUTETHBIE OPraHU3aLNH.

OJIeKTPOHHBIE CUTapeThl — 3TO YCTPOWCTBA, B KOTOPBIX BMECTO CXKUIAHUS WM HCIOJIb30BaHMS
Taba4HOTO JIMCTAa TPOUCXOJUT HCIApEHHE pacTBOpa AJS €ro MOCIEAYIOIIEro BIBIXaHHS IOJIb30BaTEJICM.
OCHOBHBIMM KOMITIOHEHTaMH pacTBOpa, IOMHMMO HHMKOTMHA B CIy4ae €ro IpHUCYTCTBHs, SBISIOTCS
IPONUICHIJINKOIb, C IJHMLEPUHOM, apoOMaTHU3UpyIOIMe H mpoude Bemectsa. lcmoms3yemsle B OCJH
pacTBOPHI M BBIJENSEMBIE U3 HUX BEHIECTBA TAKXKE COAEPIKAT APyTrHe HEeM3BECTHHIE KOMIIOHEHTHI, HEKOTOPHIE
U3 KOTOPBIX CUMTAIOTCS TOKCHMYHBIMH. B amepukanckom uccnenoBanuu opranmsauuu TOBACCO Control-
«YpOBEHb KaHIIEPOT€HOB M TOKCMHOB B Mape 3JeKTpoHHOH curapersl, 2013r.». MccnenoBarenu cpaBHUIH
YPOBEHb TOKCHYHBIX BEIIECTB U KAHIIEPOTCHOB B 3JIEKTPOHHON M TabadyHOW curapeTax ObIJI0O OOHAPYXKEHO, YTO
B mape coniepxkutcs B 9-450 pa3 MeHbIIe BpeIHBIX BEIIECTB, YeM B 0ObIYHOM curapere [1].

OpHako HaM yJanoch HaWTH wHpOpManuioo Ha odunuanpHOM caiite Bcemupnoit OpraHnzanuu
3npaBooxpanenust (manee BO3), a Takke B HEKOTOPBIX JOKYMEHTax O(HMUMANBHBIX OpraHU3alMid o
HEraTUBHOM BIIUSIHUM 3JIEKTPOHHBIX curaper. llo pesynbpTataM yke NpOBeNEHHBIX HccienoBanui, BO3
PEKOMEHIyeT MOTEHIMANbHBIM IMOTPEOUTENSIM HE HCIOJIB30BaTh JJIEKTpOHHBIE curaperhl [2].Takxke caiirt
npaButenbcTBa CIIIA mo Ooppbe ¢ kypermeMm, smokefree.gov, BBICTYMAeT C MPHU3BIBOM OTKa3aThCA OT
WICITOJIB30BaHMS DJIEKTPOHHBIX curapeT [3].

Lenp Hamiero ucciaenoBaHus: MPOBEAECHUE COIMOJIOIMYECKOTO ONpoca B yHHMBepcurerax MpkyTcka Ha
npeaMeT MHGOOPMHPOBAHHOCTH O BPEIHOCTH U PACHPOCTPAHEHHOCTH 3JIEKTPOHHBIX CHTapeT T.K Ha yJIUIax
ropoJia MBI BCE Hallle BCTPEYaeM JIIO/ICH KypAIIMX KpacHBBIE HEOOBIYHBIE TPYOKH, MOCIE KOTOPBIX OCTAIOTCS
KITyOBI JTbIMa C pa3lIWYHBIMU apomaramu. Mrak, Ha ceromHAmHMA IeHb B MpkyTcke HamMu HacuuTaHo 16 Tak
Ha3bIBAEMBIX «IIAPUIIBHBIX), T/I€ TIPOJAIOTCS 3JICKTPOHHBIC CUTapPEThl U Pa3InUHbIC KyPUTEIbHBIE CMECH K HUM.

B npanpHeiimem, mia yTtouHeHus MH(GOpMAnMH O PACHpPOCTPAaHEHHOCTH HaMH Oblia paspaboTaHa
JJIEKTpOHHAs aHKeTa: aHOHUMHas, Bo3pacT 18-30 n;er, rpymma ompoca- cryneHtsl UMY  (HpkyTckuit
l'ocynapcrBennsiit Memuumuckuii  YHausepcurter), WUI'Y (Mpxyrckuit ['ocymapcTBeHHBIM YHHUBEpCHUTET),
NpHUTY (MpkyTckuii HaIMOHATBHBIA WCCIIEAOBATENILCKUNA TEXHUYECKHH YHUBEPCUTET). B aHKETHpOBaHUH
yuactBoBasn Bcero 460 pecnionnenToB. HeoOxoammo ObUTO OTBETHTH Ha cieayrommii Bonpoc: «lcmonp3yere
mu Bl DC/IH?». Pe3ynbrat npencrasieH Ha puc. 1.

Hanee u3 omporieHHbIX BeiOMpanachk rpynmna u3 10 yenmosek, ucnons3ytoumx JDCJH, ¢ nensio 6oiee
ETATHHOTO M3yYCHUS MPUIMHBI X TTaryOHOU MPUBBIYKH. BEISICHMIIOCH, 9TO 7 M3 HUX, Ucnoib3ytoT DC/IH kak
aNbTEpHATUBY OOBIYHBIM CHTapeTaM T.K OHHM CUYWTAIOT, YTO OJJIEKTPOHHBIE CHUTApeThl MEHEEe BpEIHBI.
OcTraBUIMXCS TPOMX YENOBEK NpHUBIEKIa CyObeKkTHBHas mpusiekarensHocTh DCJH u cambIM TriaBHBIM
apryMEeHTOM OHM cuuTaroT, yro DCJ/IH He ocTaBisioT HE MPUATHOTO 3anaxa Ha pykax. Hac cobcTBeHHO maxe
HE YAWBWJI TakOW OTBET T. K MJs TpPHUBICYEHHS OOJIBIIOTO0 KOJIHYECTBA MOTpeOWTENel, MPOU3BOIUTEIH
AIIEKTPOHHBIX CHTApEeT HCIONB3YIO CaMble pa3lIniyHble MapKETHHIOBHIE XOBI, C YIIOPOM Ha CYOBEKTHBHYIO
MPUBJIEKATEIEHOCTD.

Ha BTOpoM »Tame Hamu BBIICHSUTMCH MHEHUS noTpeouteneit o Bpene DCH. O0vekToM nccienqoBanus
obutn Takke cryneHtel UMY, MPHUTY, UI'Y. B anketupoBanmm yuacTBoBamu 808 peCrOHIEHTOB.
Y4acTHUKY OTBEYAJIU Ha BOIIPOC BPEIHBI JIM 3JIEKTPOHHbIE cUrapeTsl. JJaHHbIe TpUBEACHbI Ha pHUC. 2.

BriBobl.

Hcxons, n3 pe3yabTaToB IEPBOIO AHKETHUPOBAHUS MBI BHIUM, YTO 3JIEKTPOHHBIE CHTapeThl OBICTPO
NpUOOPETaIOT HM3BECTHOCTH B MOJOAEKHOH cpeae. M mocne mepexoma Ha BIIEKTPOHHBIE CHUTApEThl HE
MIPOMCXOUT OTKa3a OT MPUBBIYKU KYPHUTb, & JIUIIb MOSBISIETCS IICUXOJOTHYECKas 3aBUCUMOCTh OT HOBOT'O BU/IA
KypeHus. B 3aBucuMocTH OT conepaHWs HUKOTHHA B KapTPHIDKaX, JJIEKTPOHHBIE CHTapeThl MOTYT Jake
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BbI3BATb HUKOTUHOBYIO 3aBUCUMOCTD Y TCX, KTO 10 3TOT'O HC OBLI KYpPHUJIBIIHUKOM.

Ilo pe3yjabTaTaM BTOPOr'0 AHKETHPOBAHHA OKa3ajlOoCb, 4YTO 6ZLHHOﬁ no3vuM O BpEAC BIIUAHUA
OJICKTPOHHBIX CUTap€T Ha 3M0POBLE HET. BLIXOI[I/IT, YTO IJICKTPOHHBIC CUT'apCThl HE NTOCTATOYHO U3YYCHBI U 00
HUX BpEAC MHOI'0 KTO HE 3HACT. TaK)Ke, MOXXHO HPEAIIOJIOXKUTb, YTO H3-3a@ OI'POMHOI0 KOJIMYECTBA BUIOB
SJICKTPOHHBIX CUTAPET, UX U3YUYCHUC CO31aCT 6OJ'H>IHYIO CJIOKHOCTB, B€Ab B ONPCACICHHOM BUAC, HAXOAUTCA
pa3jindHad KOHLCHTpalud BCHICCTB, KOMIIOHCHTOB TEM boliee OHH MO-pa3sHOMY CroparoT U JOCTABJISAIOT
HHUKOTHH.

161

@ WcnonesyoT 3COH
H He HCNOoNb3YIOT

O MNpo6oBank HeCKoNbKoO pa3

89

42

WUrMy 233 cr Wry 71 cr WUPHUTY 156 cT

Pucynox 1. Pacnpocmpanenue SC/IH cpedu cmyodenmos

/ 297
m3CAH sepepeH

H He uHcdopMupoBaHHbI 06
WX BPEHOCTH

0O 2CAH He BpeneH

unrmy ury WPHUTY
Pucynox 2. Pacnpedenenue muenus pecnonoenmos o gpede SCHH

COOTBETCTBEHHO, TOTCHLUUAJIBHBIM BpeJ OpraHU3My 4YEJIOBEKa MOTLYT HAHOCUTh [JIUIEPHUH,
MPOMMJICHTIINKOIb, HHUKOTHH M apoMaTH3aTOphl, a TaKke oOpasyloliuecs W3 HUX B XOJAC «IapeHHs»
XUMHYeCcKHe BemiecTBa. Kakaplil M3 KOMIIOHEHTOB B KaKOW-TO CTENEHM OIAceH, COYeTaHHOe NeiicTBHe Ha
OpraHu3M MOXET OKa3aThCsl CHJIbHEE M OINlaCHEeEe B JOJTOCPOYHOM MEPCHEKTUBE. YUMTHIBAS BBICOKYIO
pacTpoCTpaHEHHOCTh TaKOW AaCCOIMUPOBAHHOW IIATOJNIOTWW JBIXaTENbHBIX TyTeH, KakK aJjuiepru3aius,
OpoHxHMalibHasi acTMa, UMMyHozAeduiuTHbie coctosiuusd, XOBJI u npyrue, Henb3s HE NpUIABATh 3HAYCHUS
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Takoi, 6€3ycI0BHO, BPEAHOW NPUBBIYKE, KAK DJICKTPOHHBIEC CUTAPETHI.
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ESTIMATING THE PREVALENCE OF THE SYSTEMS OF ELECTRONIC DELIVERY OF
NICOTINE AMONG STUDENTS OF IRKUTSK UNIVERSITIES.
Chymy L. A., Borisova N. V., Odinets A. D.
Irkutsk State Medical University, Irkutsk, Russia

The purpose of this study is to assess the prevalence and awareness of the harmful effect of
electronic delivery of nicotine (ESDN) among students of Irkutsk universities, in addition, describes
the composition of electronic cigarettes and its possible impact on the body.

Keywords: electronic cigarette, ESDN, propylene glycol, glycerin, nicotine, marketing,
smoking, carcinogen, toxicity
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VJIK 61

OCOBEHHOCTH ﬂETOKCHKAHHQHHOfI n CI/IMH'I:’OMATI/I‘IECKOIL/'I TEPAIIUN'Y
IHHAIOUEHTOB C TSXKEJIOU AJIKOTI'OJIbBHOU UHTOKCUKAILIUEU
Kpaguenxo IO. A., Oouney A. /1.

Uprymckutl cocyoapcmeennsiil MeOuyurckuil yrnusepcumem, Upxymcek, Poccus

B oannoii cmamve paccmompenvl memoovl mepanuu u 603MONACHbLE OCTIONCHEHUS Y NAYUEHMO8
C mAdNCeNOU AIKO20JIbHOU UHMOKCUKayuell Ha npumepe ucmopuii 6onesmneti 20 MydlcuuH,
eocnumanuzuposanuvlx 6 OIl/[ 2. Upkymcka 6 2016e.

Knrouesvie crnosa: ankozonsb, smunogulil cnupm, UHMOKCUKAYUsL, OMPasieHue, paccmpoucmaed,
OCJI0JICHEeHUsl, mepanusi, 0eMoKCUKAYUs

AKTYaIbHOCTB. OTpPAaBICHUS AJKOTOJEM IMOCTOSIHHO PETUCTPUPYETCS BO MHOTHX CTpaHax Mmupa. B
Poccuiickoit deneparuyi €XETroOMHO OT OCTPOH HMHTOKCHKAIIMM aiKorojem morudaer cBeime 700 ThIcSY
YeJIOBEK, MI03TOMY aJKOTOJIM3M CTall OJTHOW M3 BaKHEHIIINX COLUATILHBIX TIPOOIIEM.

OcTpble aIKOTOJBHBIE OTPABICHUSI OOBIYHO CITYHaIOTCS MPH MpUEMe STHIIOBOTO CIHPTA MM Pa3IMYHBIX
AJKOTOJIFHBIX HAIMMTKOB C COZAEpIKaHWeM ATHIIOBoro criupTa 6onee 12 %. CmeprenpHas mo3a 9 % staHona ams
B3pOCIBIX Kojebmercs oT 4 mo 12 r Ha 1 kr Maccs!l Tena (mpubmusurensHo 700-1000 v Bomkw). OHA 3aBUCHT
OT MHIMBUAYAIILHON YYBCTBUTEIBHOCTH U MOXKET K0JeOaThCsl B 3HAUUTEIBHBIX Mpeenax. AJIKOroJlbHas KoMa
HACTYIAeT MPH KOHIICHTPAIIMK 3TAHOJIA B KPOBU 3 T/J | BHIIIE, CMEPTh-OT 5-6 1/ 1 Bhime. OTpaBieHUs, KaKk
TIPaBUIIO, HOCAT XapakTep OBITOBBIX, CIYYalHBIX C IeNbI0 onmbsHeHHs. [1-3] Bemymee mecto B maToreHese
OCTpPOTO AJIKOTOJIPHOTO OTpaBJICHHA, HApSAAY C IlepeOpalbHBIMH PACCTPONCTBAMH, 3aHMMAIOT HapyIICHUS
IOBIXaHUS Pa3NuuHOro reHesa. DopMmupylomascs B pe3ylbTare 3THX MPOLECCOB THIIOKCHS YCYryOuseT
uepeOpainbHble HapyLIeHHS M PAacCTPOHCTBa TromeocTaza. B OCHOBE pacCTpOWCTB TI'eMOAMHAMUKU JICKUT
HapyIIeHne MUKPOIMPKYJISIMN B Pe3ylibTaTe alu103a, THICPKOAryISIus U THIIOTEPMHUS, a Takxke AUCTpodus
MHOKapJia ¢ HapylIeHneM cepaedroro putma.[4, 5] Ilpu ankoronbHON MHTOKCHKALMK BO3MOXKHBI CIIETYIOIINE
OCIIO)KHEHUSI: OCTPBI TOKCHYECKHW TelaTHT, OCTpas IEeYeHOYHAs HEJOCTAaTOYHOCTh, OCTPBIA MaHKPEaTuT,
AJKOTONBHBIA nmenupuil («Oemas Topsidka»), Opel, TaJUTIOIMHAIMHN, CHHAPOM MeHIenbcoHa - TKEeNnoe
COCTOSIHME, TpPH KOTOPOM pa3BHUBAETCS OCTpas JbIXaTeldbHas HEIO0CTaTOYHOCTh, BCJIEICTBUE IOMaJaHUs
JKEJTyZI0YHOT'O COKa B JIbIXaTENIbHBIE ITyTH).

[larueHTHl MIPU aIKOTOJIBFHOM OTPABIEHHH HYXKIAIOTCSI B MHTEHCHBHOM HAONIOACHWW W TEpaIruu, IS
MPOBEJCHUS KOTOPOH OHU TOCIUTAIM3UPYIOTCS B IIEHTPHl OTPaBICHWN WM JAPYTHE CTallMOHAphl, TIe
BO3MOXKHO IPOBEACHUE MEPOIPUSTUN SKCTPEHHON NHAarHOCTUKH, peaHUMAallid, WHTEHCHUBHON Tepamuu u
JIETOKCHKAIINH.

B ropone MpkyTcke TakuM yUpeKICHHUEM CIYKHUT OOJACTHON ICUXOHAPKOJIOTHYECKHH IHCIaHCep, B
KOTOPOM W OBLIH MPOBEJICHBI HAIIA UCCIIEJOBAHHS.

Mertonuka. IIpoananusupoBano Obuto 20 wucropuii Oonesnedl. B xonme ananmuza mosyyanuch U
aHAJIM3UPOBAIINCH CIIEAYIONINE TaHHBIC: COIMANBHBINA CTaTyC, 00pa30BaHUE, BO3MOXHBIE MTOPAKEHHUS ITEYCHU U
METOJIbI TEPATTHH.

Pe3yabTaThl. Bce manuenTsl ¢ ankoroyiibHBIM OTpaBiieHneM ObutH noctaBieHsl CMIT 6e3 co3naHus, 4yTo
CBUETEIHCTBYET O TSIKEIIOW CTENEHH alIKOTOJIBHON HHTOKCHKAIMK. CTOUT 00paTuTh BHUMAaHKE Ha TO, YTO BCE
MAaIMeHThl MYX4YWUHBI OT 25 mo 55 mer. OOpa3oBaHume y 8 dYenmoBeK-cpefHee, y 9 - cpemHecnernuaibHoe
oOpa3zoBaHue 1y 3 4elOBEK UMEJIOCH BhIciiee oOpasoBanue (puc 1.)
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W Cpeanee M cpenHecnennanbHOE BBICIIICE

Pucynox 1. ObpazosamenvHulii cmamyc nayueHmos

ITo commansHOMY cTaTycy OBLIO cienmyiomee pasneieHue: Toiabko 10 % manueHToB OBLIH
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TPYAOYCTPOCHBI, BCE OCTaNbHBIE MMENM cTaryc 0e3paboTHBIX. XapaKTepHO paHHEee Hayajlo YHOTpeOJeHHUs
ankoroiyisi - ¢ 19 ner. Cnemyer OTMETUTHh TaKyl0 OCOOEHHOCTH: BCE MAIMEHTHI OTPULATH 3J0yNOTpeOieHue
ajkorosieM. [ImuTensHOCTh MpeOBIBaHMS B TUCIIAHCEPE COCTaBIsIA 3-5 THEH.

Obpamaer Ha ce0si BHUMaHHME BBICOKas CTENeHb mopaxeHus medenu (puc. 2) Y 60 % mnamueHToB
HaOIIOAJICSl aJIKOTONBHBIA IHMPpO3 NeueHH, Y 35 % - ankoroypHBIA remaTut Uy 15 % - sxupoBoii remarto3s
(HavaybHas CTaaUs U3MCHEHUH ).

XKUpPOBOWN
renaTto3s, 14%

ank. uMppos,

ank.renartur, 54%

32%

PMC)/HOK 2. HOpaOfC‘eHM}Z neyenu 'y nayuenmoes ¢ AIKO20NbHOU uHmOKcumuueﬁ

JleTokcHKalMOHHAs Tepanus IPOBOAMIACEH 10 OOLICTIPHUHATHIM METOJUKAM.

Hauunaror mnpoBeneHne WHQPY3MOHHO-AETOKCUKAMOHHON Tepanmuyd HAYMHAIOT C BHYTPHBEHHBIX
KareJIbHBIX HHPY3HUI.

Bo-mepBbIX, 3TO MO3BOJSIET BOCIOJIHHTH OOBEM JKHUAKOCTH B OpPraHU3Me, HOPMAaJHM30BaTh BOIHO-
3JIEKTPOJIUTHBIA OanaHC W YJIyUYIIUTh PEOJIOTMUECKHE CBOMCTBAa KpOBH. s 3TOro mokazaHo NpHUMEHEHHE
MOJIMMOHHBIX JIEKAPCTBEHHBIX PACTBOPOB, CaMbIM M3BECTHBIM M3 KOTOPBIX SIBIAETCS M30TOHHMUYECKUN WiIN «(us3.
pacTBop», a Takke 5 % pacTBOp TIFOKO3HI (elle HCIONb3YIOT cylb(ara MarHus, p-p XJIOpUAa Kajus, TPUCOI,
XJIOCOJISI, U TI0TI00HBIE PACTBOPHI).

Bo-BTOpEIX, B IETSIX YCUIICHUS JIEKaPCTBEHHOTO BO3JCHCTBUS U OTYACTH ACTOKCUKAILIMOHHOTO ACHCTBUS
HapajjIeIbHO MOTYT BBOAUTHCA IUIA3MO3aMEILAIONINE PACTBOPHI (PEOINIIOMAaH, PEOIOIUIIIIOKUH, AeKcTpaH-40,
MOJIMBHJIOH, PEOMaKpoeKce, poHekc). VX kamenbHOe BBEICHHE TaKKe CIOCOOCTBYET CO3AaHUIO YCIOBUH st
BOCCTAHOBJIEHUS TPOLIECCOB HOPMaIbHOM JKU3HEAESTETbHOCTH OPTraHOB U CHCTEM OpPTaHU3Ma ajIKOTOJIMKA.

B-tpetpux, Ui BOCHOJIHEHHMS BHUTAMHUHHOTO M MHKPO3JIEMEHTHOrO JeQUIUTa IpH JICUCHUU
aJIKOTOJIFHOM 3aBUCHMOCTH Ha3HadaroT, ButamuH C, Kayimid, Maraui, K 3Tol rpymme OTHOCATCS CIICTYFOIIHE
npenaparsl: aHramat KaJiblisl, HIKOTHHOBAs KHCIIOTa, PenapaTt NMUPUIOKCHH, THAMUH U BUTaMHH B 1.

B-ueTBepThIX, U1 MPENOTBPALICHUS META0O0NIMYECKOr0 auuao3a W KOPPEKUHH KHCIOTHO-IIEIOYHOTO
OajaHca B TuIa3Me KPOBHU CIIEAyeT YIOMSHYTh HCIOJb30BaHHE 5 % pacTBopa OWkapOOHaTa HATPHS WIH
npenapara J{ucosis.

W Takke MOpOBOOUTCS CHMOTOMAaTHYECKas TEpamus, €ciId BO3HMKAET HEOOXOAMMOCTb MOJAEp’KaTb
XKU3HEHHO BaKHbIe (YHKIMM OpraHu3Ma: KpoBooOpaiueHue, nasixanue, pabotry IHC. Amnanentuku
Ha3HayaroTCs B cllydae yrHeTeHHs AbIXxaTenbHoro neHtpa 10 % pactBop cynbpokamdpokanHa oobemoM 10 mi u
25 % pactBop KodernHa 00beMOM 1 MJI BBOJUTCS MOJIKOXKHO.

[lanmenTaM, y KOTOpbIX OCTpas M XpOHHYECKas cepleyHas HEIOCTaTOYHOCTh, Ha3HAYaroTCs
KapIUOTPONHbIE CpeAcTBa. B ponm KapAMOTOHMYECKUX CPEICTB Yallleé BCEr0 BBICTYHAIOT CEpIACYHBIE
TITUKO3HIBI.

Taxke MPUMEHSIOTCS HOOTPOIBI, TeNAaTONPOTEKTOPB! (MHIIAPOHAT, METAIOKCHII, TeNTpaj, MHpamleTam,
JCCEHIIMANe) M MICUXOTPOIHBIE CPEICTBA (THATIPHUIAI, PETaHUYM, THOTIEHTAN HATpHsl, (hpropmMuman).

[To ananmm3y uctopwuii 601€3HEH MAIMEHTHI MTOJTyYald CIEeIYyIOIee JICYeHNUE.

Jl14 BOCIIOTTHEHHS BOABI U DIIEKTPOIUTOB B 55 % ciryyaeB MpUMEHsIICA H30TOHUYECKHUH pacTBop, B 35 %
- Tpuconb, B 10 % - xnopun xanus (puc. 3).

B xauecTBe mua3Mo3aMeHSIONUX MIPENapaToB IPUMEHUIMCH TIOJIUBHIOH U POHJIEKC.

BurtamunHbIi gedunuT HaOMIOOANCS TOJNBKO Y TOJOBUHBI MallMEHTOB. [l BOCIIOIHEHUS Ha3HAYAJIHMChH
putamuH C, ButamuH B, u TmamuH. Bee Tpu mpenapara nonydanu 45 %, BuraMuH C M THaMHUH TOTyYalld
25 %, sutamuH C 1 Butamun By, B 30 % (puc.4) CtouT oT™MeTHTD, 9TO BUTaMUH C IMOTyJan BCe MAIlEeHTHL.

Buramun C BBomwiicst BHyTpuBeHHO 0,1 T, BuTamut B, monkoxxHo 40Mr/CyT. ¥ THAMUH BHYTPHUBEHHO
40 mr/cyt. ButamuHHas Tepanus IpoBOAMIACH B TE€UEHUE BCETO BPEMEHH MOCIMTAIN3AIIH.

Taxk kak y nanueHTOB HAOIIOAANNUCH HNOPAXKEHUS IEYCHM, TO BCEM IIallMeHTaM Ha3Hadajcs OAUH M3
3(h(PEeKTUBHBIX TEIATOMPOTEKTOPOB-ICCEHITHANE B TeUueHUE Bcero mpedpBanus B OI1/I.

VY 55 % nanuMeHTOB MOC/E CHHKCHUS KOHLEHTPALUU aJKOToJsl B KPOBH HAOMIOAAINCh NMCHUXHYECKHE
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nposiBiieHHs (pa3apakuTeIbHOCTD, arpeCCUBHOCTD). TakiM MaliMeHTaM Ha3Ha4allch ICHXOTPOITHBIC BEIllECTBa-
HEUPOJIENTHKY (THAIPUAAT U PIOPMHIAI).

M w3oToHHUYECKHH p-p. M tpucons B KCL

60%

50%

40%

30%

20%

10%

0%

Pucynox 3. Pacmeopul 31ekmpoaumos, npumersaowuecs 01 0eUuHmaxCuKayuoHHo mepanuu

m But.C+B12+B1
m guT.C+B1

" But.C+B12

Pucynox 4. Bumamunul, naznayaswuecs 0 60CHOIHeHUs depuyuma

Bce mamnmeHTsl OBUIM  BHIMHCAaHBI B YJIOBIETBOPUTEIHFHOM COCTOSSHMHA 37I0POBBSI C  TIOJHBIM
BOCCTAHOBJICHUEM U 0€3 MOCIIEIYIONUX OCI0KHEHHIA, TOTPEOHOCTh B IPUHSATHH JIKOTOJISI OTPUIIAIIH.

BeiBoawbl. 13 ananu3za pe3yabTaToB UCCIENOBAHUS CIEAYET, UTO AJIKOTOJIbHAS MHTOKCUKALUS TAXKEJION
CTeTieHH B OOJbIIe Mepe paclpocTpaHeHa CpeAd JI0Je He MMEIONMX BBICIIEr0 00pa30BaHHA M MMEIOIUX
craryc 6e3paborHbix. OOpamana Ha ce0si BHUMaHHE BBICOKAsI CTETIEHb MOpakeHus neveHu: y 60 % mannueHToB
HAOI0AIOCh HeoOpaTuMoe 3a00JIeBaHUe — AJIKOTOJIBHBIN LUPpo3. B CBsA3M ¢ 3TUM manueHTaM Ha3Haydayics
remnaronpoTekTop (3cceHnmane). Bo Bpems Haxoxaenus namueHtoB B OI1J] mm npoBomminack nH(Y3UOHHO-
JIETOKCUKALIMOHHAs Tepanus. Bcem nanueHTam Ha3HA4YalUCh PacTBOPBI IS BOCHOJHEHUS JKUAKOCTH U
HOpMAJIM3alluu JJIeKTpoiuTHOrO Oanmanca. Jlebunur BuTamMuHOB OBIT TONBKO y 50 %, Asl BOCHOJIHEHUS
KOTOPOro Ha3HAYaIUCh MUPUIOKCUH, TUaMUH U BuTaMuH C. B 45 % ciyyaeB npuUMEHSIIUCh BCE TPU Mpernapara.
CrouT 0TMETUTH, YTO BUTAaMHH C MOIy4alu BCe MAaUEHTHI. I yIydIIeHUs ICHXHUYECKOTro COCTOSHUA 55 %
MAI[MCHTOB HAa3HAYaJUCh HelposienThku. [lociae mpoBEACHHOW Tepamuu BCE MAIMEHTHI OBbLIM BBIMHUCAHBI B
YAOBJICTBOPUTEIBHOM COCTOSIHUU. MOYKHO CJlIeNaTh BBIBOJ, YTO MIPOBoAUMast Tepanus 3pdekTuBHa i naHHO
KaTEerOpHH MAIeHTOB B YKa3aHHOM OOBbeMe.
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PECULIARITIES OF DETOXICATION AND SYMPTOMATIC THERAPY IN PATIENTS WITH HEAVY
ALCOHOL INTOXICATION
Kravchenko Yu. A., Odinets A. D.
Irkutsk State Medical University, Irkutsk, Russia

In this article, methods of therapy and possible complications in patients with severe alcohol intoxication are
examined using the example of 20 men who were hospitalized in the city of Irkutsk in 2016.
Keywords: alcohol, ethyl alcohol, intoxication, poisoning, disorders, complications, therapy, detoxification
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MOCJEPOIOBBINI IICUXO03 — «CHHJIPOM YTPATBI CBS3U C PEAJIBHOCTBIO»
Muwenko A. H., Muwenko M. M., I'puzopvesa K. 3.
Xapwvkosckuii hayuonanvHwlli yHueepcumem um. B. H. Kapasuna, Xapvkos, Ykpauna
Xapvkosckuti HayUuoHATbHbIN MEOUYUHCKULL YHUGepcumem, Xapvkos, Ykpauna

B pabome packpvimei ocnosubie momenmol 2100a1bHOU NPOOIEMbL COBPEMEHHOU MEOUYUHBL —
passumue, JjeyeHue U NPoYUIAKMUKA NOCAepP0008020 ncuxozd. Onucanvl OCHOBHbIE NOOX00bl K
MPAKmMosKe NOHAMUSL HOCAEPOO08020 NCUXO3A U ONpedeieHbl OCHOBHbIE MUULCHU MEPANeSMUYECKO20
8030€liCMBUS.

Kouesvie cnosa: nocnepooosuvlil ncuxo3, nociepooosoe NCUXUHecKkoe paccmpoucmaeo,
gaxmopwi pucka, nevenue, npoPuUIAKMUKA

Poxxnenmne peGeHka — 3TO Bceraa paxocTh ajs Bcel ceMbu. Ho mHOT/MA 3Ta pagocTh MOXKET OMpavdaTbes
HapyLIEHUSIMH B COCTOSIHUHM 370POBbSl MOJOAOH Mambl. llpumuem, uro ObIBaeT O4YEHb 4YacTO, HE TOJIBKO
(¢U3NUECKNM, HO U NCUXWYeCKUM. Eciu B mepBble HECKONBKO ITHEW MM HEAENb I0CNE POJOB >KEHIIUHA
HauuHaeT ceOsl BECTH KaK-TO CTPAHHO, HAIPUMEP HE XOYET BBIXOJIUTH Ha YIIWILY, UCTIBITHIBACT OECIIPUIMHHBIN
cTpax 3a pebeHKa, HUKOTO He MOJIYCKaeT K HEMy M APYroe, TO CKOpee BCEro y Hee BO3HUKIA Cephe3Has
mpoOileMa — Tak HasbIBaeMbBIH TOCIeponoBod Ticmxo3 [3, 4]. AKTyaabHOCTh MPOOJIEMBI TOCIEPOIOBBIX
IICUX030B 00YCJIOBJIEHA BBICOKUM PHCKOM IS 310pPOBbsI MaTepu U peOEHKa, BEPOSITHOCTHIO HEOIArOPHUSITHBIX
MOCIIEACTBUH T peOCHKa, a TaKkKe TPYAHOCTHIO IOA00pa aAeKBaTHOH 1cuxo- U papmakorepanui [1, 3, 4].

[Mocneponosoii nicuxo3 (B coorBerctBur ¢ MKB-10 — mcuxudeckne W MOBEACHUYECKUE PACCTPONCTBA,
KOTOpbI€ BO3HUKAIOT B IEpBbIe 6 HEEIb MOCIE POLOB) — 3TO HEYACTOE ICUXMUYECKOE PacCTPONCTBO, KOTOPOE
MOXXET BO3ZHUKHYTH Yy POIUBIIEH >KEHIIWHBI B TepBble 2—6 Hemenb mocine ponaoB. CoriacHO JaHHBIM
C.C. KopcakoBa, JaHHasl IaTOJIOTHs MOXET BcTpeuaTbes B 6—16 ciayyasx Ha 10000 ponos. B coorBercTBUM €
npyrumu pesyiabratamu (obuan m TuHONB), MOCIEpOJOBBIE MCHMXO3BI BeTpedaroTcss B 2-9 % cpenu Bcex
MCUXWYECKNX 3a0ojeBaHMi y KeHmuH. Kpome 3Toro, mo maHHBIM pAga APYTHX HCCIEAOBAaHUHM, ITH
paccTpoOMCTBa Yalle BCTPEUAIOTCs Y JKESHIIUH MOCIIe IEPBBIX pOoAOB [2-5].

OCHOBHBIMHM NPUYMHAMH PA3BUTHSI MOCIEPOIOBBIX IICHUXO030B IO JAHHBIM MHOTHX aBTOPOB SIBIISIOTCS
CIeIyFoIIre COMaTHIECKUE U TICUXOTeHHBIE (haKTOpHI [3-6]:

* Hanuune moaTBEpKIEHHOTO OUIMOJSIPHOTO PACCTPOMCTBA, BO3HUKIIETO N0 OEPEMEHHOCTH W POAOB
(mnpyroe  Ha3BaHHME  MaHHAKaJIbHO-IACTPECCUBHBIA  IICHX03)  —TICHXHYECKOE  PacCTPOHCTBO,
XapaKTepU3yHollleecs HETUITMYHON CMEHOU HACTPOECHU, PE3KUMHU IepenajaMy XU3HEHHON SHEpruu u
(YHKIIMOHATBHON aKTUBHOCTH WUTH T30 PCHIIH.

e OtaromeHHas ICUXUYECKUMHU pacCTPONCTBAMU HACIEICTBEHHOCTb.

* BozpgeiicTBue Ha JKEHIIMHY BO BpeMs OEpeMEHHOCTH W POJOB HMHTCHCHUBHOTO (H3MYECKOTO
HaANpPsOKEHMsI, YTO CIIOCOOHO BBI3BATh CYIECTBEHHBIE TOPMOHAIBHBIE W CIBUTH W BETETAaTHBHBIC
paccTpoiicTia.

*  3aTsKHBIE M TSDKENbIE POJBI, OOJbIIAas KPOBOMOTEPs B PoJax, OEIKOBbIE HapyLIEHHs, OOJbILIOE
00e3BOKMBaHUE, HapylleHHe (GYHKIUM I€YCHH, W3MEHEHHs [AaBJICHUS W ApPYrHe COMAaTHYECKHUE
COCTOSTHHS.

* 3HayuTeNbHOE NEepeyTOMJIEHHE, HEAOCHhINaHue, TICUXOTpaBMHUpYIoIias 00CTaHOBKA B CEMbE, KOTOpHIE
BO3/ICHCTBYIOT Ha JKCHIIMHY B PaHHEM HOCJIEPOAOBOM IIEPHOJIE.

* Hekoropble JMYHOCTHBIE OCOOECHHOCTH (TIOBBIIIEHHAs MHUTEIBHOCTb, TPEBOXHOCTb, HAIUYIHE
MICUXAaCTeHUH M T. J.), NIEPEHECCHHBIE PaHEe TSXKeJble MCHXOIMOLMOHAIbHBIE MEPEHANPSHKEHUS U
YeperHO-MO3rOBBIE TPABMBI.

Cpeoy OCHOBHBIX CHMITOMATHYECKHX IIPOSBICHUI IIOCIEPOIOBOrO IICHX03a CJENyeT OTMETHTh
caemyromtue [3-6]:

1. Yactele cMeHBl HacTpoeHUs! (ObICTpasi CMeHa MOJABICHHOCTH Ha arpecCUBHOCTD, HCTEPUUECKUI CMeX
Ha palocTh U YMUPOTBOPEHHE U T. 1.).

2. llpusHakm runepMaHUAaKaIbHOW OMEKH (Ype3MepHas aKTHBHAs OIleKa PeOEHKOM, C TPOSIBICHUSMHU
HEHaBUCTH K HeMy). PonmuiibHuIa criocoOHa OOBHHATH TIEPCOHAN POAMIBHOTO JIOMa B IIOJIMEHE CBOETO
peOeHKa ¢ BBIPaXEHUEM MBICIIEH, YTO IEPXKUT Ha pyKax 4y>Koro peOeHKa M HaMepeHusIMH yOuiicTaa.
IIpoTHBOMOIOKHBIE TIPOSBICHUSI — BBICKA3bIBAHHE MBICIEH, YTO €d M ee peOEHKy MNepcoHal M
POICTBEHHHKH YACIAIOT CIMIIKOM Majlo BHUMAaHHUS U 3a00THI, JIMOO CKPHIBAIOT OT Hee HHPOPMAIIHIO O
KaKHUX-THOO TaTOJIOTHAX Y HOBOPOXKICHHOTO.

3. Hamwmume oOmiero HETaTHBHOTO 3MOIMOHAIBHOTO (hOHA (arpecCHBHOCTH, HE IOMYCK K ce0e U peOeHKyY
POICTBEHHMKOB M IIEpCOHaa, OECCOHHMIIA, TPEBOKHOCTb, CITyTAaHHOCTb MBICIICH, HAPYIIEHUS CHA U
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aImeTHTa, yCTaN0CTh, alaThs, 0ECCMBICICHHOCTh CBOETO CYIIECTBOBAHHS U T. 11.).

4. Hanuuue raJullOUMHATOPHBIX NPOSIBICHUN (CIBILMMOCTD «T0JI0CA B TOJIOBE», KOTOPBIA HampaBiseT
KEHIIMHY K OIpEAETICHHBIM [EHCTBUSIM, OYEHb YacTO [ECTPYKTHBHOIO XapakTepa; OLIyIIEHHE
MMOCTOPOHHMUX 3allaXOB W MIyMOB; BBICKAa3bIBAHWE MBICIEH O HAIWYHH «CBEPXCHOCOOHOCTEH» WITH
«YHHKaJIBbHBIX IIETTUTENBHBIX CUII»; Oecellbl C CaMUM COOOM MIIH C «KEM-TO B TOJIOBE»; OeccBs3Has pedb
HT. I.).

5. OT1cyTCTBHE KPUTHUECKOTO OTHOIICHUS K CBOEMY COCTOSIHHIO C OTKA30M OT JIF0OOH TOMOIIIH.

[NocneponoBeiii MCHUX03 CHOCOOCH MPOSBISATHCS YK€ B TEUCHHE ABYX HEJENb IMOCJIe POJOB, MHOT/A
pasBuTHe 3a00yieBaHMsA HAOMIOAAeTCd M MO3KE, HO OYEHb peaKo. beIBaeT pas3BUTHE TaK HA3bIBAEMOTO
«HEOXHJIAHHOTO NICHX03a» — IIPOSIBIICHUE IEPBOH CUMITOMATHKU Y€Pe3 HECKOJIBKO YacOB IOCIIE POJIOB.

Hanuuue BrIIeyKa3aHHOW CUMITOMAaTHKH, KOTOpas yKJIaJbIBae€TCsl BO BpeMEHHbIE MHTEPBAIbl — SBHBIN
NpPU3HAK Pa3BUTHS COCTOSIHUSI TIOCIEPONOBOTO ICHMX032 M HEOOXOJUMOCTH CPOYHOTO MEIUIMHCKOTO
BMEILIATEIbCTBA.

B TakoM cOoCTOSIHUM JKEHIUHY C peOEHKOM HU B KOEM CIIydae HEJb3s BBITYCKATh M3-110]] MEIUIIMHCKOTO
KOHTPOJIA B CBA3H C OMACHOCTBIO MPUYMHEHHS KAaKOTO-TMOO BPEIOHOCHOTO BO3AEHCTBUS K cebe MM PeOeHKY
(TomBITKM yayuieHus: peOeHKa Win Cyuluaa u Jp.).

OdeHp YacTo pPOACTBEHHHUKM HWTHOPHPYIOT NAaHHBIE H3MEHEHHS B TICHXHKE >KEHIIMHBI, OMIMOOYHO
mpeamnosaras HalM4Yhe TaK Ha3bIBa@MOM IOCIEPOAOBOM Jernpeccuu (HETpPOJOKUTEIbHOE JIETKOEe |
MOBEJICHYECKOE PACCTPONCTBO, BO3HUKAIOLIEE HA TPETUI-YETBEPTHIN ICHb IOCJIE POJOB M JOCTUTAIOIIEE MTHUKA
Ha YETBEPTHIA-TIATHIA JeHb). [lepBbIli SBHBIA CHMITOMOIIPH3HAK JaHHOTO PAacCTPOHCTBA — OECTIPUYHHHBIN
TUIa4, Tak K€ BO3MOXKHBI BHE3aIHbIE MOJBEMBl KH3HEHHON SHEPIHMH W JIIOOBH K OJIMIKHUM, CMEHSIOIIHECS
XaHapol M or4yasHueM. I[lomMuUMO »3Toro HabOmOJaeTcd JIerKas pa3paXXUTEeIbHOCTh, THEBIMBOCTh U
BPaXAEOHOCTh, HAJWYME TOJIOBHBIX OOJeH, YyBCTBO «HEPEANbHOCTH» IPOUCXOISIIETO, IOBBIIICHHAS
YTOMJISIEMOCTb, OITyCTOLIEHHOCTb, ITOCTOSIHHOE OECHOKOMCTBO M T. A. YacTo mpu 3TOM Yy POACTBEHHUKOB
CKJIaJpIBACTCSl OIIMOOYHOE MHEHHE, YTO TaKOE COCTOSHUE CO BPEMEHEM CTaOWIM3upyeTcsi caMo 1o cebe. D10
CIIMIIKOM OoJbIasi ournOKa, KOTOpas MOXKET CIMIIKOM «JIOpOro» OOOMTHUCH caMoi KEHIIMHE, ee PEOCHKY U
POICTBEHHHMKAM, TaK KaK IOCJIEPOAOBBII NICUX03 (B OTIIMYME OT ACHPECCUN) HAMHOTO OIIACHEE U B IIJIAHE CBOMX
MPOSIBJICHUM U B TUTAHE TOCIIE/ICTBU.

Jns nedeHne MOCIEpONOBOTO ICHX03a BBIOOP MEIMKAMEHTO3HBIX CPEICTB MPOHM3BOAMTCS C YYETOM
HAJIMYECTBYIOLIETO IICHXOCOMaTHYECKOTO CUMITOMOKOMITIEKca. Yarie BCero MpUMEHSIOT CIEAYIOMNE TPYIIIBI
cpencts [1, 3, 4, 6]:

1. HelponenTHKH — C MENTbI0 KyNMHPOBAaHUSA NPOTYKTHBHONW CHMIITOMAaTHKU (Opena, TajuTIOIMHAIUM,
KaTaTOHUYECKUX MPOSIBJICHUH U T. [I.) — FaJIONEepUA0I, aMUHA3HH, TPU(TA3UH U IpyTrue CPelCTBa;

2. aHTUACHPECCAHTHl — C LEJIbIO CHATUS AKTUBHOM IETPECCUBHON CHUMITOMATHKH — aMUTPUNTHIUINH,
(IyoKCeTHH;

3. HOPMOTHUMHMKH — JJIsl CTAOMIIM3allUK HACTPOSHHUS — BANIBIIPOAT HATpHsl, KapOaMa3emnuH.

[ToMuMO 3TOro NMPUMEHSIOT LEIYI0 IPYMIy IICUXOTEPAaNeBTHUECKUX BMEIIATEIbCTB, a IIPH HAIMYUU
KaKUX-THOO APYTHX  COIMYTCTBYIOIMMX 3a00jieBaHMi  (TIOCIIEPOJOBBIC  OCIOKHEHHS, HWH(OEKITNOHHEBIE
NPOSIBIICHHSA, OOOCTPEHHS OPYTUX COMATHYECKHUX 3a00JIeBaHWMU W T. A.) — COOTBETCTBYIOILYIO TEPAIHIO IS
n30eraHus «yTsHKEJICHUSD) TeUCHHs TICHX03a.

[Iporuo3 mpu mMOCIEpPOAOBOM IICMX03€, KaK MPaBHJIO, B CIlydae CBOEBPEMEHHOTO BMEIIATENHCTBA,
aZICKBaTHOTO HA3HAYCHUS COOTBETCTBYIOIICH Tepamuu, COONIOJCHUH JKCHITUHOW BCEX PEKOMEHIAIINN
Onarompustex (00b14HO, B 75 % cityyaeB HaOII01AeTCsl TIOJIHOE BBI3AOPOBJICHUE).

[Ipu 3TOM, HH B KOEM CiTydae HeNlb3sl 3a0bIBAaTh O TOM, YTO y YaCTH >KCHIIHH HATMYECTBYET OTATOLICHHAS
HACIIEICTBEHHOCTh MO pAAY IICUXUYECKUX 3a00JeBaHMH W pacCTpOWCTB (B YAaCTHOCTH IIHW30(QpEHHH,
ourosisipHoro addekTuBHOrO paccTpodicTBa W Ap.). Toriaa, poJbl SBISIFOTCS «ITYCKOBBIM MEXaHHU3MOM)
pasBUTHSL 000CTPEHHSI UMEIOILETOCs OTKIIOHEHH. TaKue EeHIIMHbBI UMEIOT TOBOJIFHO BBICOKHM PHCK pa3BUTHS
000CTpeHHsI ICUXUYECKOr0 paccTpoicTBa B HeJalekoM OyayiieM. B nanHo# cutyanuu o0s3aTesbHO OKa3aHa
KOHCYJIbTalusl TICUXHaTpa B OTHOIICHHH JajlbHEUIIeH TAKTUKW JICYCHUS W MPOQPHIAKTHKH PHCKa Pa3BUTHUS
obocTpeHus.

IIpodunakTuka MOCIEPOJOBOrO IICHMX03a O00A3aTENBHO [OJDKHA BKJIIOYATh IICUXOJIOTMYECKYI0 H
(M3MYEeCKyl0 TOATOTOBKY K MPEACTOSAIIMM pojaM (CIerUalbHble Kypchbl M 3aHATHS Ui OEepeMEHHBIX).
3¢ deKTHBHOCTH JaHHBIX 3aHATUI BCECTOPOHHE JJOKAa3aHa, TaK KaK Y MOJArOTOBJICHHBIX K MPEICTOSIUM POJiaM
JKEHIIMH JTAHHOE PacCTPOMCTBO BCTpeuaeTcs KpailtHe penko. JKeHIIMHBI, BXOAAIIME B TPYHILy PUCKA MO TEM
WIM WHBIM TICHXHYECKHM 3a00JIeBaHUSIM M pPAcCTPOCTBaM [IOJDKHBI 3apaHee KOHCYJIbTHpPOBATHCA C
MICUXOTEPANleBTOM WM TICUXHAaTpOM, IIpH TPAaBWIHHOM BMEIIATEIbCTBE KOTOPBIX PHCK Pa3BUTHS
MOCJIEPOAOBOIO NICHUX03a CIIOCOOEH OBITh CBEAECH K MUHUMYMY. TakuMm 00pa3oM, YUUTHIBasl BHIILIEH3I0KEHHOE
MOYKHO CIIeNIaTh CIEAYIOIINE BBOABIL:

1. IlocneponoBoif TCHMX03 — JOBOJBHO pEIKO BCTpeYyaeMoe, HO KpaiHe cepbe3HOe M OIacHOe
3a0oseBaHKe, TPUUMHBI PA3BUTHS KOTOPOTO B MOJTHOM Mepe HE YCTAHOBJICHBI U 10 CETOIHSIIHETO JTHS..
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CTOJIKHYTBCS C JAHHBIM PACCTPONCTBOM MOKET JIF00ast JKEHIMHA B PAHHEM TOCIEPOJI0BOM MEPHOIC.
CBOCBpPEMEHHOE BMEIIATEIILCTBO W TPOBEJICHHAS TMPaBUIbHAsS TCUXOMPOQIIAKTUKA JIaHHOTO
paccTpoiicTBa IOMOKET M30€KaTh CEphe3HBIX MOCIENCTBUI B OyAyIIeM W CBECTH K MHHUMYMY PHCK
HEOJIarOMPUATHBIX HUCXOJIOB.
[ocnepomoBsIii ICUX03 UMEET MOTUMOPGHBIN XapaKTep MPOSBICHUH: OT MOBEACHYSCKIX PACCTPONUCTB
(TPEeBOXKHBIX, AMOILMOHATHHO-HEYCTOWYHMBBIX (OpPM) 110 Pa3BUTHs TCHUXO30B C SPKOW KapTUHOW
HW3MEHEHHOT'0 CO3HAHUS U HAIMYKUEM MPOJYKTUBHON CUMIIOMATHKH.
Jleuenue naHHOM HO30JIOTHU MOJIHOCTHIO 3aBUCUT OT CHMTOMATHYECKUX IMPOSBICHUN (HEHPOIENTUKH,
AHTHUJIETIPECCAHTHI, HOPMOTUMUKH U JIp.).
[lo maHHBIM §WTEpaTypHI, HCIIONB30BAHUE TIPEMApaTOB COATAHCHPOBAHHOTO CHEKTpa JeHCTBUS
(BemakcWH) ¥ AaTUIHMYHBIX HEHPOJENTUKOB (KBETHANKH) SIBISIOTCS BBICOKO3(D(EKTUBHBIMH JUIS
JICYEHMsI paCCTPOUCTBA.
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THE SYNDROME OF LOSS OF CONNECTION WITH REALITY
Mishchenko A. N., Mishchenko M. M., Grigorieva K. E.
Kharkov National University named V. N. Karazin, Kharkov, Ukraine
Kharkov National Medical University, Kharkov, Ukraine

The paper reveals the main points of the global problem of modern medicine — the development,

treatment and prevention of postpartum psychosis. The main approaches to the treatment of the
concept of postpartum psychosis are described and the main targets of the therapeutic effect are
determined.

Keywords: postpartum psychosis, postpartum mental disorder, risk factors, treatment,

prevention
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VJIK 61

HEKOTOPBIE OCOBEHHOCTH I/IHTOKCI/[KAI_II/IOHHBIX IICUXO030B, BBI3BBAHHbIX
YIIOTPEBJIEHUEM «IU3AUHEPCKHUX HAPKOTHUKOB»
Yepnoviuesa 0. A., Oouney A. /1.
Uprymckutl cocyoapcmeennsiil MeOuyurckuil yrnusepcumem, Upxymcek, Poccus

B pabome npeocmaenen kiunuueckuil aHAIu3 UHMOKCUKAYUOHHBIX NCUXO308, CBA3AHHBIX C
ynompeoieHueM OU3AUHEPCKUX HAPKOMUKOS, HA OCHOB8AHUU ucciedosanus 15 ucmopuii 6onesnell
NAyueHmos, 20CNUMAIU3UPOBAHHLIX 6 O0OJIACMHOU NCUXOHAPKOIOSUHEeCKULl OUCHAaHcep 20pooa
HUpkymck 6 2016-2017 2o00ax.

Kniouesvie cnosa: «ouszatinepckue HAPKOMUKUY, NCUXOAKMUBHbIE —BeWecmsd, NCUX03,
cummemuyecKue HAPKOMUKY, ONUOUOHblE 6eujecmad, HAPKOMUYECKAs 3Aa8UCUMOCHb, dugopus,
abcmuHeHmHuILL CUHOPOM

WHTOKCHKAIIMOHHBIE TICMXO03bI — 3TO 3a00lleBaHUS, KOTOpPHIE XapaKTepPU3YIOTCA Pa3IUYHBIMU
HApYIICHUSMH TICUXWKH BCJIEJACTBHE TIONMAJaHUs B OpPraHW3M pPAa3JIMYHBIX TICHXOAKTHBHBIX BEIECTB.
[Icuxudeckue paccTpoiicTBa MOTYT TPOSIBUTHCS B PE3yIbTaTe OJHOKPATHOTO BO3MEHCTBUS TOKCHUYCCKHUX
BEII[ECTB, a4 TaKXK€ MOTYT CTaTh pEaKIMel OpraHu3Ma Ha JOJTOBPEMEHHYIO HHTOKCHKAIIUIO — B TCUYCHHE
HECKONIBKUX MECAILIEB WM JaXe JIeT W OBITh OOYCIOBICHBI YMOTpPeOJICHHEM XHMHUYECKHX BEIIECTB,
JIEKApPCTBEHHBIX TPENapaToB W Pa3IUYHBIX HAPKOTUYECKUX CPEJICTB, HAPHUMEP TaKUX KaK «IH3aifHEepCKue
HapKOTHKW» [1].

MHuoroo6pa3ue HOBBIX NCUX0akTHBHBIX BemlecTB (ITAB) sBiisieTcss 001meMupoBoii mpo0iIeMoi U TauT B
cebe OoNbIIyI0 Yrpo3y 370pPOBbI0O HapKOMaHOB. JlM3aiiH HOBBIX MOJIEKYJ, B OCHOBHOM IIOCPEICTBOM
MOAU(HUKAIINNA CTPYKTYPHI U3BECTHBIX HAPKOTHUKOB OIMHOUIAHOTO PsJa, MO3BOJBIET B YCIOBUAX COBPEMEHHOTO
3aKOHOJIATENILCTBA B PsJIe CTPaH n30exarbh Mep KOHTPOJIS, MPUMEHIEMBIX K 3allpelICHHBIM coequHeHusM. [1pn
sTOoM HOBBIe [TAB B 3HaUNTENHHOW CTETIEHN BOCIIPOU3BOAAT A (EKTHI YK€ N3BECTHBIX.

B Tedenne nmocneaHuX €T B MUpPE HAOIIOMaeTCs OECIIPENeICHTHRIA POCT YHCIIa HOBBIX TICHXOAKTHBHBIX
BemecTs (IIAB).

CaM TepMHH «IM3allHEPCKHE HAPKOTUKM» TosBIsieTcss B 80-X Tomax s 0003HAYEHUS! CHHTETUYECKHX
OTIMOU/IHBIX BEIECTB, CYMECTBYIOIMMX Ha YEPHOM pHIHKE KaK AaHAJIOTH TEpPOWHA, MONyYeHHBIE ITyTEM
HE3HAYUTEIHHOTO0 W3MECHECHHSI XUMUYECKOW CTPYKTYPHI YK€ H3BECTHOIO HAPKOTHKA, HO TAaKOE BEIECTBO
COXpaHseT CIOCOOHOCTh BO3JCUCTBOBATh HA PELENTOPbI U OyAET MO MPEXKHEMY OKa3blBaTh HAPKOTHUECKOC
JIeHCTBHE.

BONBIIMHCTBO CHHTETHYECKHX HAPKOTUKOB HOBOTO ITOKOJIEHHS Oojiee CHIIBHBIE W CTOMKHE II0
CpPaBHEHUIO CO CBOMMH MPEAIICCTBEHHUKAMHU.

[IpoGiiema xapakTepusyeTcs HEOBIBAIBIM POCTOM 000pOTa «IAM3AMHEPCKUX» HAPKOTHKOB. HexoTopkle
BHJIbI TAaKWX MPENapaToB BBEI3BIBAIOT 3aBUCHMOCTh YK€ TIOCTIE MIEPBOTO MPUMEHEHHS, TAKOE CHIIBHOE JICHCTBHC
00YCIIOBJIGHO TEM, YTO W3 PsjJia aHAJIOrOB B OOJIBIIMHCTBE CIy4acB BHIOMpArOT 00JI€€ CHIIbHBIC M AKTHBHBIC
BapHUaHTHI.

AKTyanbHOCTE. B Hacrosimee BpeMsi MOBCEMECTHO PETUCTPUPYETCS OdYeHb OOINbIIOe KOJIUYECTBO
OTpaBJICHUH HOBBIMH, TaK HAa3bIBACMBIMH, <«JIM3alHEPCKUMM» HapKoTHKamMu. OHHM TPEACTaBISAIOT COOOM
CUHTETUYECKHE HAPKOTHUYCCKUE MPEapaThl, MMEIONINE CBOWCTBA KAKOTO-JIM0O HATYPAIBHOTO HAPKOTHYESCKOTO
BEIIeCTBa, HO OTJIHMYAIONIMECS OT HEro 10 XHMHYEeCKOH CTPYKType U TIPUBOIAIINE K Pa3BUTHIO
WHTOKCHKAIIMOHHBIX TICHX030B. VIHTOKCHKAIIMOHHBIE IICUX03bI KITMHNYECKH M3YUYCHBI HE /IO KOHIIA BCIICACTBHE
yIOTPEOJICHUSI HOBBIX, U3MCHEHHBIX BapUAHTOB ICUXOAKTUBHBIX BEIICCTB, M BKJIIOYAIOT B ce0sl, KaK ICHUXO03
MEPEeIO3UPOBKU, TaK M PA3NUYHBIE BAPUAHTHI MCUXOTUYECKOTO OMBbSHEHUS, MO3TOMY aHAIW3 U H3YUYCHHE
JTAHHOHW TEMBI SIBJIIETCS] BAXKHBIM aCIIEKTOM B Pa3BUTHH HAPKOJIOTHH.

Ilems paboThl: aHANM3 OCOOCHHOCTEH TEUCHUS HWHTOKCHKAIMOHHBIX IICMX030B TIPU OTPABICHUHU
«IM3aitHEpCKUMH HAPKOTUKAMIDY OMIMOUIHOTO Psa.

Meronuka: craTuctuueckas oopadorka ucropuii 6onesneit naunenros MOITH/I, rocnurann3upoBaHHBIX
B repuon 2016-2017 rr, ¢ AMarHo30M HHTOKCUKAITMOHHBIN TICHX03.

Pesynbrarel. HamMu ObuiM NpOBEIEHBI HCCIICOBaHMS B IICHXOHAPKOJOIMUECKOM JauchaHcepe. Bce
MaIeHThl MYXYHHBI B Bo3pacte oT 18 mo 50 mer. OOpa3zoBaTenpHBIA CTAaTyC MAIEHTOB BBITISICI
CIEeIYIOIUM 00pa30M: 3aKOHYHIHN 9 KIlacCOB —84ellOBEeK; UMEIOT cpefHee o0pa3oBaHME — 3 YeJoBeKa MMENH
cpeaHecnenuansHoe oOpasoBanme —10 denmoBek; Bbicumiee oOpasoBaHue — 2 dernoBeka (puc. 1). Ilo
COILMATIBHOMY CTaTyCy OOJIBIIMHCTBO MAIIMEHTOB Oe3pab0THEIE.

72 % ymnoTpeOmsAIM HApKOTHYECKHWE BEIIeCTBa C IMOJPOCTKOBOTO Bo3pacTa. llommHapkomaHwus
OTMeYallach y 7 MalMeHTOB, 5 W3 KOTOPBIX MPUHIUMAIH MapUXyaHy BMECTE ¢ CHHTETUYECKIMH HAPKOTHKAMHU —
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CHaﬁcaMH; 2 yeoBeKa y1'IOTp66J'I}IJ'II/I ﬂH3aﬁHepCKHﬁ HApKOTHUK «KCKOPOCTH» U AJIKOI'OJIb.
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Pucynox 1. Pacnpedenenue nayuenmos no 06pa3zoeamensHomMy cmamycy

[Ipu npuéme HAPKOTUYESCKOTO BEUISCTBA MAIUCHTHI UCTIBITHIBAIOT TAKUE OIIYIICHUS, KaK IIPUIUB CUJIBI U
sHeprum, didopus, cToWkas OCCCOHHMIIA, CIYXOBbIE ¥ 3pUTEIbHBIC TaJUTIONMHAIMH, (odun u
MapaHOUIATBHBIA CHHAPOM (pHc. 2).
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CIlyXOBBIE 3PHTEIIBHBIC "IpwInHB siopus Oecconnuia (hobun MapaHOMJATBHEIH
FaJUFOLHHALMH  TULTFOLHHALIMH 3Heprun” CHHJIPOM
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PucyHOK 2. OueHKa BblPAINCEHHOCMU Cy6’beKmu8Hblx CUMNMOMOE npu nocmynjileHuu

VY Bcex NalNMEHTOB IO OKOHYAHWM JEHCTBUS TMpenapaToB HAONIOalloCh COCTOSHHUE arpeccuw,
MOMpaYeHUE CO3HAHMS, CHIKCHHE BHMMAHMA, TaJUTIOLMHALNHM, B OCOOEHHOCTU 3PHUTENbHBIE U CIYXOBBIE,
KOTOPBIE 3By4aT HACTOJIBKO SIPKO, YTO y MAIMEHTa HE BO3HUKAET HU MaJICHIIero COMHEHHS B UX MOTHHHOCTH.
l'ostoca MOTYT OBITH YTPOKAIOMIMMH, OOBUHSFOLIMMH HITH ITPHKA3BIBAIOIIUMH. (pHC. 3, 4).
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Pucynox 3. Oyenxa panneii cmaouu UHMOKCUKAYUOHHO20 neuxosa. 1 — ciyxoevle eanmoyunayuu, 11 — 3pumenvHuvle
eanmoyunayuu, 111 - «npunug suepeuuy, IV — siigopus, V— becconnuya, VI — gpobuu, VI — napanoudanvhoiii
cunopom, VIII - dypauinueocmo
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ConepmaHI/Ie 6peJ:[0131>1x I/Illef/i MOXET OBITh CaMBIM pa3H006pa3HI>IM, HO 4Yall€ BCCro IanucHTHI
JKAITYHOTCA Ha MMPECICAOBAHNUC, OOJIbHBIE CUHUTAIOT, YTO 3a HUMHU CJIICOAT, UX XOTAT Y6I/ITI>, OPOTHUB HUX CTPOATCHA

uaTpHrH [2, 3].
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Pucynox 4. Oyenxa svipaxcenrocmu abcmuneHmno2o cunopoma. I — ciyxoswvie eannoyunayuu, 11 — 3pumenvhoie
eanmoyunayuu, Il — gobuu, IV — napanoudanvhutii cunopom, V— aepeccus, VI — cuuocenue snumarnus, VII -

becconnuya

Hapsiny ¢ npyrumu HapyIeHUsIMU MPOSIBIISIIOTCS ABUTATEIbHBIE HAPYIICHUS B BUJIE 3aTOPMOXKEHHOCTH,
nezopueHTanuu. [larenTsr 3acTRIBAIOT B OAHOI 103€ (CTYTOp), HE OTBEYAIOT HA BOIPOCHI, CMOTPST B OJHY

11l

TOUYKYy. (puc. 5, 6).

(=T 1S R O - )

9HEPIHYHBL JIE30PHEHTHPOBAHB!  TI0TEPS CMBIC/IA B OTCYTCTBHE
pazroBopax KOHTPOIs Ha/l co0oii

PUC)/’HOK 5. OHGHKa 8blpadsiCeHHOoCmu cuManMoepaHHeﬁ cmaouu UHMOKCUKAYUOHHO20 ncuxo3a

Bo3MoxHO, HA000pOT, IMCUXOMOTOPHOE BO30YXKIcHHE: OOJIbHBIE HE KOHTPOJIUPYIOT Cce0s, OHH
BO30YK/ICHBI, arPECCUBHBI, HA0JIIOIACTCS peueBas U IBUTATeIbHAs aKTUBHOCTS [4, 5].
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3aTOPMOKEHHOCTL  JI€30pHEHTAlNA CTYnop moTepAa CMbICTIa B JBHraTEIIbHAA
pasrosopax AKTHBHOCTb

PucyHOK 6. OueHKa BbIPAINCEHHOCMU CUMNIMOMO6B abcmunenmuoz2o cuH()pOMa
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BeiBoabl. Ilcuxuyeckuil cTaTyc NAaLMEHTOB IPU IMOCTYIUIEHUM OTJIMYAETCS OT CTaryca B Hadaje
aOCTHHEHTHOTO CHHIAPOMA.

B mawane aOCTHHEHTHOTO CHHApPOMa HAONIOJAIOTCA  CIEAYIOIIME W3MEHEHUS: 3pUTENbHBIC
TAJUTIOIIMHAIIMK CTAaHOBSITCS MEHEe SPKUMHM W BBIPpOKEHHBIMH, a CIyXOBble Hao0opoT. [lapanommambHbIi
CUHJIpOM OBIT OOJiee BBIpaXXCH B Hadale aOCTMHEHTHOTO CHHIpoMa W Habmiomancs y 73 % wucciemyembix. B
paHHEW CTaJuu HHTOKCHKAIMOHHOTO Tcuxo3a y 30% mnamueHTOB OBLIM BBISBICHBI (OOMH — HAaBS3YMBEIC
MaTOJIOTHYECKUE CTpaxW, B Hadaje aOCTHHEHTHOTrO cuHApoMa (obum Habmomanuck y 50 % mMmanueHTosB.
JlBurarenbHas akTUBHOCTh MPH TOCTYIICHUU HaOmonanack y 80% ucciieyeMbix, a B Hauane abCTHHEHTHOTO
cuaapoma Tonbko y 20 % mamuenToB. [Ipu mocTymiieHMH Bce HMauMEeHTHl OLTyIIanu 3H(OpHro, HeObIBaJIbI
TIPUIIUB SHEPTHH, HO B Hadalle a0CTHHEHTHOTO CHHIPOMa OBLTH 3aTOPMOKEHBI, IE30PUEHTUPOBAHBI M BITAIal
B cTynop. Takum oOpa3oM, «Au3aifHEPCKUE» HAPKOTHKH MEHSIOT OKPACKY AMOIHMIA, OHH CTAHOBSITCS TYCKJIBIMU,
YTO MOKET NPUBECTH K OIIMOKAaM JMArHOCTHKH, pa3BUBaeTcs amaTha. HapkoTuueckue BemiecTBa OBICTPO
paspymiaroT KJIETKH HEHTPAIbHON HEPBHON CHUCTEMBI, MAaryOHO BIUSS Ha HHTEUIEKT, MBIIJICHUE, MaMsTh,
BHUMAHHME U NPHUBOJMUT K Pa3pyLICHUIO BCErO OpPraHM3Ma B LENOM. ByKBaJbHO 4epe3 HECKOJIBKO MECSLEB
MpUEMa NpenapaToB HACTYNAaOT BbIPAKEHHBIE N3MEHEHHUS TICUXUKH: HAPYLICHMS MBIIUICHUS, IOTEPSI CMBICIIA B
pa3roBopax, HEPALUIMBOCTb, OTCYTCTBHE CaMOKPHUTHKH, pa3IMYHbIC HApYLICHHs IOBEICHHS, WCTEPHUKH,
JIEIIPECCUM BIUIOTH JI0 HOMBITOK CYMIMJAA, Pa3BHBAIOTCS COCTOSIHHMSI OCTPOro Incuxosa. HexoHTposmpyemslid
MpUEM HAPKOTHUUYECKUX IPEnapaToB MOXKET MPUBECTH K MEPEIO3UPOBKE, KOTOPAsI BbI3BIBAET PA3JIMUHbBIE BUJIbI
HEJIOCTaTOYHOCTH CUCTEM OPTraHOB U MOYKET MIPUBECTU K CMEPTU HapKOMaHa.
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SOME FEATURES OF INTOXICATION PSYCHOSES CAUSED BY THE USE OF «DESIGNER
DRUGS»
Chernysheva O. A, Odinets A. D.
Irkutsk State Medical University, Irkutsk, Russia

The paper presents a clinical analysis of intoxication psychoses associated with the use of
designer drugs, based on a study of 15 case histories hospitalized in the regional psycho-narcological
dispensary of the city of Irkutsk in 2016-2017.

Keywords: «designer drugs»; psychoactive substances, psychosis; synthetic drugs; opioid
substances; drug addiction; euphoria; abstinence syndrome
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VJIK 61

MPUYUHBI BOSHUKHOBEHW A KHCTO3HBIA OGPAZOBAHUI B TKAHSX YEJTIOCTEM
Ynvanoea C. K.
Bopoueocckuii cocyoapcmeennwiii meouyurnckuil ynusepcumem um. H. H. Bypoenxo, Boponeoic,
Poccusa

B cmamve npusedenvl npuuunvl 06pazosanus KUCM 6 MKAHAX 8epXHell U HUNCHeU uentocmel,
CUMNMOMbL U Kpumepuu OUa2HOCMuKU.
Knrouesvie cnosa: kucma, 3y6, ueniocmos, cmomamonoust

Kucra gemoctn — 310 HOBOOOpazoBaHue, (pUOpO3Hasi TKAaHb B KOTOPOM 0Opa3zyeT CTEHKH, SMUTEINH
BBICTHJIAET €r0 M3HYTPH, a COJCPKUMOE 3aIllOJTHEHO dKcCyAaToM. KUCTHI uenmocTi OBIBAIOT OJOHTOTCHHBIMH,
TO ecTh oOpa3yloluecss W3 OCTaTKOB pa3BHBAOLIErocs 3y0a WIM W3 YxKe mpopesapmerocs. [lomumo
OJIOHTOTE€HHBIX CYIIECTBYIOT JIOXKHBIE KHCTHI (TICEBIOKUCTHI), KOTOpBHIE HE OONAMalOT SHUTEITHATBHON
BBICTHJIKOW HW3HYTPH, 3TO WX OcoOeHHas depTa. Eciu BoBpeMs MX HE MUArHOCTUPOBAaTH W HE COCTaBHUTH
MMPpaBUJIBHOC JICUCHUC, MOT'YT BOSHUKHYTH OCJIOKHCHUS.

CymeCTByIOT BPOXJACHHBIC KUCTBI YCJIIOCTHU, PA3BHUBAIONIUCCA U3 SIUTEINAJILHON TKaHU HOCO-HG6HOI‘O
KaHaja. Ha peHTreHOIIOTHYecKOM CHHMKE OHW BH3YaIM3HPYIOTCS KaK OYard IPOCBETICHHSA, C YEeTKHMHU
OYepTaHUSIMH, PACIIONOKEHHBIE MEX/Ty KOPHSIMH PE3I0B BEPXHEH YEITFOCTH.

Kucra pesnoBoro mecHeBOro cocoyka sIBJISETCS BapUaHTOM KHCTHI YENIOCTH, oOpasyouieics u3
cnu3ucToil 06onoukn. OHa MIaBHO YBENMUMBAETCSA B 00beMe, HEe BBI3bIBasl HENMPHUATHOCTEW y maunueHTa. [Ipu
KOHTaKTE YeNIIOCTEH BO3MOXKHA TpaBMa, Torga €€ IHOBCPXHOCTb CTAHOBHUTCSA 60He3HeHHOI71, HU3BA3BIIACTCA,
KpaCHECT, MOXKCT KPOBOTOYWUTHL BO BpPEMA IIpUCMa ITHIIH. Takue KHCTBI HMCCEKAIOTCS OIICPATUBHBIM ITIYTCM.
PeunnuBel Bo3HUKAIOT peaxo [1].

[puunHbl KHCTHI YedIOCTH. [IpUYMHBI KUCTHI YETIOCTH MHOTOYHMCIECHHBHL. IlepBoe oOBsicHEHHE
BO3HHKHOBEHHUSI JIaHHOH MATOJOTHU — 3TO MH(UIMpoBaHUE MpU 00pabOTKe KOPHEBOTO KaHajla BO BpeMs
SHAOAOHTHUYCCKOI'0 JICUCHHA: TIPOTAJIKHBAHUC I/IH(I)I/IHI/IPOBaHHBIX JCHTHHHBIX OIIMJIOK 3a alliuKaJbHOC
OTBEpCTHE, OTCYTCTBHE MEANKAMEHTO3HOW 00paObOTKM KOPHEBOTO KaHala (poXokIeHHe U 00paboTka KaHaia
JIOJDKHA TIPOBOJUTHCS O] BAaHHOYKOW W3 aHTUCENTHKOB). [lpy WTrHOpHpOBaHWMM STHUX TPABUI PHCK
BO3HMKHOBEHMS OCJIOKHEHMM B alMKaJbHBIX TKAHAX 3HAYMTEIBHO BBIIIIEC. Bpa‘II/I-CTOMaTOHOFH a0
CETOTHSIIHETO MOMEHTa HE NPUILIM K €AMHOMY MHEHHUIO: KaKOMY IUIOMOMPOBOYHOMY MaTepually CIeAyeT
OT/IaBaTh NPEANOYTEHHE M CTOUT JIM TPOBOIUTH PETPOTPAJHOE IIOMOMpOBaHHME? DTOT BOIPOC OCTAETCS
BEChbMa 3HAYUTCIBbHBIM.

B poroBoii monoctu comepxurcs oxoio 450 pasHoBHAHOCTEH MHKpoopranu3MoB. Cpean HHUX
MPHUCYTCTBYIOT KaK MATOTCHHBIC, TaK M YCJIOBHO-NIATOTeHHBbIE. ECIM TMTHEeHa MOJOCTH pTa ManueHTa OyaeT
CHIDKEHA, TO KOJMYECTBO MAaTOT€HHBIX MUKPOOPTaHN3MOB OYyJeT BO3pacTaTh, U Ha (POHE CHIKEHUS MMMYHHOM
CHCTEMBI BO3MOXKEH POCT HOBOOOpazoBaHus. DaKTOPHI, CHIDKAIOIINE UMMYHHUTET OpPraHu3Ma: CTPECC, HEXBaTKa
CHa, HEMOJHOIICHHOE TUTaHWe, Mepeoxjaxaerne u ap.). ClokHOe Tpope3blBaHNEe 3y00B, TpPaBMBEI,
nepeHeceHHble HH()EKIIMOHHbBIE 3200JIeBaHNS MOTYT CIIPOBOIIMPOBATH PA3BUTHE KUCTHI YEIIOCTH [2].

CymecTByeT TpH TJIaBHBIX BUAA KUCT YETIOCTEH — KepaTOKUCTa (MIPUMOpAUANbHAs), QOIUTHKYISpHas U
panukymsipHas kucTel. KepaTokucta — oOpa3oBaHue, pacrojaraiolieecs Jalie Ha HWKHEH YeroCTH, CTEHKU
KOTOporo oOpa3zoBaHbl (GuOpo3HO TKaHBIO. OHa oOpa3yercss wame B PETPOMOJSPHOH oOmactu, TIe
Mpope3bIBaeTcss BOCBMOM 3y0 (3y0 mynpoctu). Ilo cTpykType KucTa OBIBaCT OJHOKAMEPHOW WM
MHOTOKaMepHOH. JKHIKOCTh IOJIOCTH CONEPKHUT BELIECTBO MOJ Ha3BaHHEM XoJiecTeaTomMa. Bo3MOXKHBI
PEeLUUANBEI KUCTHI.

QonnuKynspHas KUCTa 4YENIOCTH WM «KHCTa mpopesbiBaHusy. OHa GopMupyeTcs H3 3adarka
HerpopesaBiierocst 3yoa. Ee MectomnonoxeHne oObIYHO B 00JIACTH KIJIBIKOB M IIPEMOJIIPOB BEPXHEH M HIDKHEN
yemtoctel. [Ipyn KoMIbIOTEpHOM HCCIeIOBaHUH B 00JacTH 3THX 3y00B OyJeT BHIEH OTPE30K MPOCBETICHHUS C
YeTKUMH KOHTYPaMH{, BHYTPU KHUCTBI MOXET HaXOIWUThCH CHOPMHPOBaBIIMICS WM Hec(HOPMHPOBABIIUICS
3a4aToK 3y0a. BHyTpu QoiuKynspHas KHCTa IOKPBITA dIHTENneM [3].

PamukynspHas kucrta wemocTH camas pacnpocTpaHeHHas. Yacrora BcTpeuaeMocTd paBHa 80%.
PanukynsipHas KucTa 4emOCTH pacIiojiaraeTcsi Bo3Nie KOpHS 3y0a, yalle oHa BO3HHKAeT MPH MEPHUONOHTHTE.
CTeHKHM OKOJOKOPHEBOH KHCTBI TOHKHE, (UOpPO3HBIE, TIIOJOCTh BBICTIIAHA MHOTOCIOHHBIM ITUIOCKHUM
HCOProBCBarOIIUM ISIUTCIIUCM, KOTOpI)II\/'I BKJIIOUACT J'II/IMq)O[II/ITI)I M IUIa3MaTH4YecKue KieTku. B cly4ae
BOCIIAJICHUSI KJIETKU Pa3pacTaloTcd BHYTPh CTEHKH, BBI3BIBas UyBCTBO pacmupanusi W auckomdopt. Ilpu
MHOKECTBEHHOM H OOWJIBHOM pa3pacTaHWM KucTa 3yOOB BepXHEW YeNIOCTH MOMKET TPOHUKATh B
BEPXHEUYEIIOCTHON CHUHYC, BBI3bIBAsl TAMOPUT.

O6pa3zoBanus HEOOIBLIOTO pa3Mepa IOJT0oe BpeMs MOTYT OCTaBaThCsl He3aMEeUeHHBIMH. KiMHMUecKux
CHUMIITOMOB OJIOHTOT'€HHBIE KHCTBI YENIIOCTEH HE MPOSABISIOT. OOBIYHO KUCTHI YETIOCTH OOHAPYKUBAIOTCS NPH
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PEHTI€HOJIOTMYECKOM HCCIICIOBAaHUH 3y0OB YEIOBEKA.

OOHTOTCHHBIE KHCThI YEIFOCTEH OONBIINUX Pa3MepOB UMEIOT PsiJi KIMHUYSCKUX MPU3HAKOB. [lanueHTsl
OyIyT ’KaJoBaThCS Ha MPHCYTCTBHE IIMIIKWA, HA HaOyXaHWE YeTIOCTH, BO3HUKAeT aedopMaIusl YeTFOCTHBIX
kocTell. Ilpn KucTe 3amHel CTEHKM BEpXHEH UYeNIOCTH OECIIOKOST TOJIOBHBIE OONHM B pe3yNbTaTe COABICHUS
HEPBOB, MpPH3HAKM TaliMOpUTa (HACMOPK, YYBCTBO 3aJI0KEHHOCTH HOCAa W3-32 BOCHAJICHUS CIIM3HCTOM
000J109KH, 3710BOHHBIN 3amax.) [Ipu npopactanuu B HIDKHUN HOCOBOM XOJI CHMIITOMEI OyIIyT aHAJIOTUYHBIMH.
[Ipu HeOONMBIIIOM HAAABIUBAHUH XapaKTEPEH MEPraMeHTHBINA XpycT [4].

[Ipu npucoequHEHUH BTOPUYHON WHQEKIIUU MPOMCXOJUT HATHOCHHWE KHUCThI YearocTH. KinmHudeckas
KapThHa 3a00JIeBaHUSI CTAaHOBUTCS spue. BO3HWMKaeT NPHUITyXJIOCTh JIMIA H3-32 KOJUIATEPaJbHOTO OTeKa
OKPY’KaIOIUX TKAHEH, OrpaHUYEHUE OTKPBIBAHUS PTA [IPU BOBJICUEHUH B IIPOLECC )KEBATEIIBHOM MYCKYJIaTyphl,
MOJIBUKHOCTh TIPUYMHHOTO 3y0a, OOJIE3HEHHOCTh IPHU HAKyCBIBAHWMHU eCcTKOW Muiy. Bo3Mo)kHa oTcioiika
TKaHeM.

CUMOTOMBI OJJOHTOI'€HHBIX KUCT OYEHb CXOJHBI C CUMOTOMaMH ocTteomuenuTa. Ho npu ocreomuenure
HaOII0aeTCs TMOJBMKHOCTh HECKONBKMX 3yOOB, YyBCTBO OHEMEHHS TKaHEW COOTBETCTBYIOUIEH obiacTth
(cumntom BeHcana).

Kucra 3y00B BepxHell 4emocTH BCTpedaeTcs JOCTaTOYHO YacTo. BepXHss uemocTs — 3TO mapHas KOCTh
JUIIEBOTO OTZAea deperna. B cBoeM cocTaBe KOCTh MMEET KOMITAKTHOE U TyOuaToe BemecTBo. [lo xomudecTBy
ry09aToe BEMECTBO MPEOOSIalacT, YTO CIIOCOOCTBYET OBICTPOMY PACTIIPOCTPAHEHHIO KHCTHI B TOJIIE KOCTH.
AHaToMHUYecKOW OCOOEHHOCTBIO BEpPXHEW UENIOCTH SIBISIETCS TO, YTO OTO BO3JYXOHOCHAas KOCTb.
BepxHeuentocTHas mnazyxa HMeEET HHAMBHIYalbHOE CTpoeHHE. Pa3Mmepbl MOJOCTH pas3iuyHbl, KOPHU
MPEMOJISIPOB U MOJISIPOB MOTYT MPOHUKATH B MA3yXy WU OBITH MIPUKPBITHI TOHKOW CITU3UCTOH 00OJIOUYKOH.

[TpryrHBI BOBHUKHOBEHHSI KUCTHI BEPXHEH YETIOCTH OBIBAIOT OJJOHTOT€HHBIE H HEOAOHTOTeHHBIe. OIHON
W3 TIPUYMH BO3HUKHOBEHHWS KHUCTHI SBIISIETCS pacIpoCTpaHeHHe WH(EKINN Yepe3 KOpPHEBbIe KaHalbl B TOJIILY
3y0a Win 4epe3 MapoJOHTabHbIC KaPMAaHEI.

CuUMNTOMBI KHCTBI 3yOOB BEpPXHEH YENIOCTH: MPUCYTCTBHE OOpa3oBaHUs B IOJOCTH pTa, B clydae
HATHOCHHS OTEK, OOJIb TPU HAKYCHIBAHUM, MOJHSATHE TEMIEPATyphl 0 cyO(eOpUabHBIX 1U(P, COHIUBOCTD,
MUTpeHH. /lnarnocTrpoBaTs 3TO 3a00JIeBaHIE HE CI0XKHO, JOCTATOYHO CAENATh PEHTTEHOJIOTHIECKANH CHUMOK.
Ha canMke kncta BepxHEH 4emocTH Oy 1eT MPOoCMaTPHUBATHCS B BUIE 3aTEMHEHHOTO yJacTka [5].

PamukynspHas kuwcra BepxHEl uenmrocTh o0pa3yercss y HEHTPAIBHBIX 3yOOB, OOBIYHO B PE3yJbTaTe
HEa/IeKBaTHOTO SHAOAOHTHYECKOTO JeueHHs (0TIOM MHCTPYMEHTA) WM TpaBMbl. Pe3uayanbHast Kucta — BUJ
KHCTBI, BO3HUKAIOMIEH MOCIE OCIIOKHEHHOTO yaajeHus 3y6a. DoImKyJspHas KHCTa YeIIOCTH — OJHa W3
HeOIaronpusATHBIX (OPM KHUCT BEpPXHEW 4YeNOCTH, TPH KOTOPOW BO3MOXKHO HapyIICHHE IPOpPE3bIBAHUS
MOCTOSIHHOTO 3y0a M PHCK TOTEpH 3a4aTka IMOCTOSHHOTO 3y0a, YTO MOMKET CIIOCOOCTBOBATH PA3BHTHIO
YaCTUYHOH a/ICHTUU.

Kucra HUKHEH 4emocT npeACTaBisieT U3 ceds MaToJIIOTHIO, IPH KOTOPOH B TOJIIE YEIOCTH 00pasyeTcs
nycroTtenoe obpasoBanue. Co BpeMEHEM MOJIOCTh MOXKET 3alOIHATHCS )KUAKOCTHIO. 3a00JIeBIINI HE OTMEYAET
KaKUX-HHOYIb OTKJIOHEHHWI OT HOPMBI B ApXUTEKTOHHUKE YEITIOCTH, COCTOSHHE 3I0POBbSI OCTAETCS HA TIPEKHEM
ypoBHe. Pa3BuTHEe KHCTO3HOTO OOpa3oBaHU TNPH STOM MPOAOIDKAETCS, OOHApPYKHWBAaeTCS KHCTa HIDKHEH
YEJIFOCTU IIPU CIIy4aHOM PEHTTE€HOJIOTHYECKOM UCCIIEIOBAaHUU.

Hwxasis denroctp (MaHauOyna) — 3TO HemapHas KOCTh B OpPraHM3ME 4YENIOBEKa, COCTOSIIAs U3
KOMIIAKTHOTO M Ty0YaTroro KOMIOHEHTOB. B HIDKHEH YemoCTH KOJIMYECTBO KOMITAKTHOTO BEIECTBA
npeobinagaer. B obmactu Mexay UYETBEPTHIMH W ISITBIMH 3y0aMH HMMeEETCs OTBEPCTHE, Yepe3 KOTOpoe
OCYILECTBJISIET BBIXOJ MOLIHOTO HI)KHEUETIOCTHOrO HepBa. [IpuM akKTUBHOM pOCTE KUCTHl HUXKHEH YENIOCTH
BO3MOYKHO TOBPEXACHUE 3TOr0 HEPBA,UYTO MPUBOAUT K TSDKENBIM MOCIEACTBUSAM. B pesynbpTaTe chaBieHUs
HepBa MaleHT OyJIeT UCTIBITHIBATH CHIIbHEH e 00JH, pa3pakalole ITOJIOBHHY JIHIIA.

[IposiBeHre CUMNTOMOB KUCTHI HIDKHEW YENIOCTH Pa3sHOOOpa3HO: MPHUITyXJIOCTh, MOKpAaCHEHHE, OOIH.
Co CTOpOHBI HMXHEH YETIOCTH BO3MOXHO Ppa3BUTHE OCJIOXXHEHUH, TAKUX KakK: IEpPerIoM, OCTEOMUEIUT,
MIEPUOCTHT, 00pa3oBaHue CBUIIA. PA3HOBHIHOCTH KHCT TaKHe e, KaK U JJIs1 BEpXHEH YelltoCTH.
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CAUSES OF CYSTIC LESIONS IN THE TISSUES OF THE JAWS
Ulyanova S. K.
Voronezh State Medical University named after N. N. Burdenko, Voronezh, Russia

The article gives the reasons for the formation of cysts in the tissues of the upper and lower

Jjaws, symptoms and diagnostic criteria.
Keywords: cyst, tooth, jaw, dentistry

43



VJIK 61

NPUMEHEHUE KPUOXHUPYPI'UU B CTOMATOJIOI'NU
Coszonos /1. /1.

Heanosckas eocydapcmgeHHaﬂ MeaML!MHCKaﬂ aKadeMuﬂ, H@CIH060, Poccus

B cmamve npusooumca 0030p coépemenHOU NpaAKMuKu NpUMEHeHUs KpuooecmpyKyuu
(Kpuoxupypauu) 8 re4eHuy Cmomamon02uyecKux 3a001e6anHul.
Kniouesvie cnosa: kpuoxupypeus, Kpuooecmpykyus, cmomamonozus, 3yovl

Kpuonectpykius - METO/ JIOKQTHHOTO BO3AECHCTBUS HU3KUX TEMIEpaTyp ¢ JiedueOHou nenpio. [Iporecc
KPHOAECTPYKIMU TPEICTABISIET CO00H 3aMOpakuBaHHE TKaHEH OompeaeiéHHON 00JacTH ¢ MOMOLIbIO a30Ta.
Tkanp B 30HE BO3ACHCTBUS CTAHOBUTCS O€JOHM, XOJOJHOMW, IUIOTHOM, HE YyBCTBHUTEIbHOH. [laTomornveckas
TKaHb TOJBEpraeTcs pas3pylIeHUIO TOJ JeiicTBHEM CBEpXHH3KHUX TemmepaTyp. Ha ceromHsmHuii neHp
MpUMEHEHNe KPHOAECTPYKLMU B 00JacCTH CTOMATOJIOTUM M YEITIOCTHO-JTUIIEBONH OHKOJOTHM YBEIMUMBACTCS U
pa3BuBaercs. Benmp yke MaBHO M3BECTHO, YTO C TOMOIIBIO JIOKATHHOTO 3aMOPaKWBaHUS BO3MOXKHO JIEUUTH
JTakKe 3JI0Ka4YeCTBEHHBIE OMMyXOoNd. IlepcreKTHBHOCTh TaHHOW METOIUKH OHKOJOTH-XHPYPIH YK€ MpHU3HAIN U
pelaroT 3a1a4yu Mo e€ MakCUMaJIbHOMY IPUMEHEHHIO B 00J1acTH MeqUIUHbI [ 1, 3]

PazBuTHEe KpHOTEHHBIX METOAMK OBUIO OOYCIOBIEHO TEM, YTO B IIOCIEIHEE BpEeMS MeEIUKaMH
HEOJHOKPAaTHO OTMEYalloch O HeI((HEeKTUBHOCTH KOHCEPBATHUBHBIX METOJIWK JIEUEHHS IPEIOITyX0JIEeBBIX
COCTOSIHHH 4enoBeka. JIokaiau3amnus OmyXoJieil ¢ TIOMOIIBI0 KPUOAECTPYKIIMN He TOJbKo Oonee addeKTHBHA,
HO M TIO0 CPaBHEHHIO C JPYTMMHM XUPYPrH4€CKMMH BMEIIATEIbCTBAMHM HMMEET DS NMPEUMYIIECTB B BHUJE
MPOCTOTHI OIIEPALMH, OTCYTCTBUSI KPOBOTEUECHHUI B IOCICONEPALIMOHHBINA IEPHO, a, CIEJ0BATEIbHO, HATMYUE
MEHBIIIETO KOJIMYECTBA OCIIOKHEHH, BO3HUKAIOIIHNX ITOCIIE OTIEPAIHH.

Kpome Toro, ects psij 3abosieBaHHi CIM3UCTON O0OJIOYKH OPTaHOB ITOJIOCTH PTa, JICYeHHE KOTOPBIX C
MOMOIIIPIO OOBIYHBIX, M3BECTHBIX OIEPATHBHBIX BMEIIATEIHCTB HE NPUHOCUT JKEIaeMOro pesyibrata. B
HacTosiee Bpems y 40% OOoIpHBIX cpeir BceX OOMBHBIX 3II0KAY€CTBEHHBIMHU OIYXOJISIMH CITM3UCTON 000I0YKH
OpraHoB MOJIOCTH PTa, OOBIYHOE XUPYPIUYECKOE BMEIIATELCTBO COMPSIKEHO C OOJBIIMMH TPYTHOCTSIMHU, a B
HEKOTOPBIX CIy4YasX BOOOINE HCKIIOYEHO B CBS3HM C JIOKAIM3AIMeld MaToNOTHYECKOro Mpolecca B o0jacTu
KOPHS SI3bIKa 1 OOKOBBIX CTEHOK POTOTJIOTKH [2].

[IpoBoxst pa3nuyHblE METUIIMHCKHE WCCIEAOBAHUS, yUEHBIE MEIWKH NPUILTA K BBIBOLY, YTO JUISA
Oonbiielt  3QQexTuBHOCTH OOpPHOBI C MPENONMyXOJEBHIMH M 3JI0KAYECTBEHHBIMH OIYXOJISIMH  CIIEIyeT
NPUMEHATh METOA KPUOJECTPYKLUH B COYETAHMU C JY4eBOH M XumuoTepamnueil. Pa3paboTku KoMIUIEeKCHOTO
MOX0J[a K JICYCHHUIO JaHHBIX 3a00JIeBaHU BeIyTCAd M MO HACTOSIIMK JIEHBb, TaK KaK BEPHOCTH BHIOPAHHOTO
HalpaBlICHUS YyXKe JO0Ka3blBaeT TOT (HaKT, YTO KPHOTEHHOE JICUCHHWE HE BBI3BIBACT YXYJIICHHUS OOIIEro
COCTOSIHUSI OOJIBHBIX, @ TaKKe HE COMPOBOXKAACTCS PA3IMYHOTO POJA BHIPAKEHHBIMH BOCIAJIUTEIbHBIMHU
SIBIICHUSIMHU JTaKe TIPU JICUSHUH PA3IMIHOTO POJIa OIMyXOJIel CIIM3UCTOH 000I0OUKH OPTaHOB TIOJIOCTH PTa.

OnbITHBIE, KBATH(QUIIMPOBAHHBIE MEJUIIMHCKHIE CIICIIMANMCTBI IPEAIATatoT UTs MOMYYSHUS] HAXITyqIIero
pe3yibTaTa MpH JICUCHUH 3J0KAYeCTBEHHBIX OMYXOJIEH CIM3UCTOH OOOJIOUKM OPTaHOB MOJIOCTH PTa U S3bIKA,
PaCIIONIOKEHHBIX PAJOM C KPYIMHBIMH COCyJaMH, IMPOW3BOINTH IPEIBAPUTEIHHYIO TEPEBA3KY HAPYKHOH
COHHOH apTepuy WIH €€ BeTBEW HEeMOCPEICTBEHHO Iepell 3aMOpakKHBaHUEM, T.€. Tiepe]] MPOBEISHIEM METoa
KPHOJECTPYKIUH.

B cromaronoruu KpUOXHPYPTHIO MPHUMEHSIOT AJSl JIEYSHHUS! MPEJOINyXOJeBbIX 3a00JEBaHUN KOXH U
CIM3UCTHIX 000JI0YEK IMOJOCTH PTa, TOOPOKAYECTBEHHBIX M 3JIOKAaYECTBEHHBIX HOBOOOPA30BaHMMA, 300 IeBaHMI
MapoJOHTa, AIYJIHJIOB, MPH MANMUIATE U TUNEPTPOPUIECKOM THHTHBHTE, JICHKOIIAKWH, KPACHOM IUIOCKOM
JIae, S3BEHHOM M aTO3HOM CTOMAaTuTe, TeMaHTHMOMax, PETeHIHMOHHBIX KHCTaX, XeWnurax, ¢pudpomax
MOJIOCTH PTa, HEBPAITHH TPOMHUYHOTO HEPBA.

[NokazaHusi K IPUMEHEHHUIO KPUOXUPYPTUH TPU 3a00JIEBaHUSIX MAPOJIOHTA: KapMaHbl TIyOHHOU 10 5—7
MM C OOMIJIBHBIMH TPaHyJISIUSIMH, TUIEPTPOGUIecKuil THHTUBUT, nanwunT (Janunesckuit H.®. u ap., 1977).
[IpoTuBoOMOKa3aHNEM CITY>KUT HCTOHYEHHE JIECHEI.

Jis  KpUoIecTpyKIUM TapOJIOHTAIBHBIX KapMAHOB HCIIONB3YIOT HAKOHEYHHK B BHIE TIAIUIKH C
3amUToON M3 (hroporuiacTa Ha CTOpPOHE, oOpaimeHHOW K 3yOy. [lepen KproOBO3jielcTBHEM YAAISIOT HAa- U
MOJ/IECHEBOI 3yOHOW KaMeHb, MOPaXCHHBIH LEMEHT 3y0a, MPOBOSAT MPOTHBOBOCHAIUTEIBHOE JICUCHUE U
n30uparenbHOe TNPUILIHNQOBEIBaHNE 3y00B. r™B o0mHO moOcemeHne NPOBOMAT KpHOAECTpyKmuoo 3—4
MapOJAOHTAIBFHBIX KapMaHOB. HakOHEYHHWK KpuoammapaTra BBOIIT B KapMaH [0 [THA, JECHY OTOJBUTAIOT OT
3y0a. Bpems kpuoBo3zaelictBust cocraBisier 8—9 c. [Ipu HeoOXxoauMocTu depe3 2—3 CYTOK OCYIIECTBIISIFOT
MOBTOPHYIO KpHoaecTpykuuio. KapMaH ocBOOOXHZaeTcs OT HEKPOTHMYECKMX Macc uepe3 2—4 CyTok, a
percHepaItys MOBPEKIACHHOTO yJacTKa HACTyIaeT yepe3 6—12 mHeil. B mepBrie JHU MOBS3KH HE TPUMCHSIOT,
HO KapMaHbI 00s3aT€IFHO MPOMBIBAIOT PACTBOPAMH aHTHCENTHKOB. Uepe3 3 CyTOK Ha3HA4YalOT amllINKaIiH
pactBopoB nporeonuruueckux ¢epmentos (0,1 r mumaszer B 5 mia 0,5 % pactBopa HOBOKaumHa, TPHIICHH,
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XMUMOTPUIICUH 10 5 MI' B 5 MJI pacTBOpPa MUKPOLIKA WK U30TOHUYECKOTO PACTBOPA XJIOPHIa HATPHS ), KOTOPBIS
BBOJISIT Ha TYpyHJE B kKapMaH Ha 15—20 muH. Ha 5—6 neHb NpuUMEHSIOT JiedeOHbIC MOBS3KU (BUOPOMHUIIMH +
METHITypaIiil, METIITYPalliI + BUTAMUH A), KOTOpBIE HAKJIaabIBaroT Ha 2—4 4. BonpHOI NOKeH TIaTeabHO
coOiromate THTHEHy mojiocTh pra. llokazaHbl mIeOYHBIE TEIUIbIE TOJIOCKaHWS. B pesynbrare JedeHus
MPOUCXO/IAT YIJIOTHEHUE JICCHEBON CTEHKU U YMEHbBIIICHUE TITyOHHBI KapMaHa [5].

[Ipu kpuomeCTpyKIMK >Iyiauaa HEOOXOAWMO YYUTBHIBATH €r0 CTPOSHHE, Pa3MEphI, PaCIOJIOKEHUE,
M3MEHEHHUE AJIbBEOJIAPHOIO IpeOHS B KOCTHOM TKaHH. XOPOIIO MOIMAIOTCS BO3ACHUCTBUIO (PHOpPOMATO3HBIC
anynuabl (3kcno3unug oT 30 ¢ 70 2 MHUH TIpU ABYKPaTHOM BO37eicTBrM). MeHee ycrnemHa KpHoAeCTPyKIUs
mpu OOJBIIMX aHTHOMATO3HBIX AMyNHIaX (IKCHO3WIUs Bo3aercTBus 2—2/2 muH). C UENbI0 MOBBIIICHHS
3¢ (EeKTUBHOCTH JIEYCHUS aHTHOMATO3HBIX OIYJIHUJOB MBI TPUMEHSUI KOMOWHHPOBAHHBIH METOJ —
KPHOAECTPYKIHIO B TeueHHE 1/2— 2 MHH C MOCHenyrollei dyeKTpokoarymsinuei. [Ipu 3ToM B ocHOBaHUE
JIIYJIWJA Yepe3 €Ille HE MOJHOCTBIO OTTASABIIYI €ro IOBEPXHOCTH BBOLAT OJWH WIIM HECKOJIBKO JJIEKTPOIOB
(urI), C MOMOIMIBIO KOTOPBIX M OCYIIECTBIISIOT 3JIEKTPOKOATYIISIIHUIO.
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The article gives an overview of the current practice of using cryodestruction (cryosurgery) in

the treatment of dental diseases.
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TEHJEPHBIE PA3JINUAS XPOHUYECKOM OBCTPYKTUBHOM BOJIE3HU JETKUX
Aubazoea /l. H., Aboycanamosa X. C.
Meouyuncxuii uncmumym Cesepo-Kaskazckotl 20cy0apcmeerHol yMAHUMAPHO-MEXHON02UYECKOl
akademuu, Yepkecck, Poccus

Ilpeocmaenenvt  ceedeHUst 0 2eHOEPHLIX PA3IUYUAX — KIUHUYECKUX U  (DYHKYUOHATbHBIX
nposenenuti XObJI y 125 nayuenmos 2opoockou noaukiuHuku Yepkeccka. Ycmamnoenena evlcoxast
cneyughuurocmo npuznaxos XOBJI y Mydjcuun u sHcenuun, ymo A611emcs OCHO8aAHUeM 0 BHeOPEHUs.
PA3TUYHBIX ANCOPUMMOB OUCNAHCEPHO20 HAOMIOOEHUsl U 6e0eHUs NAYUEHMO8 6 3A8UCUMOCHU Om
noia.

Kniouesvie cnoea: xponuueckas oOCMpyKmusHas 0OO0Je3Hb JNe2KUX, 2eHOepHble paziuyus,
20pOOCKAsi NOTUKIUHUKA, CRUPOMEMMPUs, NUKGI0YMEempPuUs, peHmeeH

Xpouudeckast 00CTpykTuBHast 6ose3Hb Jerkux(XObJI)-mupoko pacnpocTpaHHeHOe 3a00JIeBaHUE, UMEET
OoJIbIIIOE MEIMKO-COIMaIbHOE 3HaueHne. PacripoctpanéHHOCTh u cMepTHOCTE 0T XOBJI-cepbesnas npobiema
MHUPOBOTO 3[[paBOOXpaHEHMs: 3aboyieBaHHe TMopaxkaeT oT 4 10 25 % B3pOCIOro HaceleHUs, OTINYAeTCS
YCTOMYMBBIM POCTOM PACHPOCTPaHEHHOCTH M SIBIISICTCS €AMHCTBEHHBIM 3a00JIEBAHHEM CMEPTHOCTH KOTOPOIO
npogokaeT yBenmumBaThes [1]. ®akroper pucka passutus XOBJI: kypenme, mpod. BpemHoctw,
HeOnaronpusiTHass 0OCTAaHOBKA OKpY)Kalolleld cpellbl, HU3KOE COL-DKOHOMHYECKOE IOJIOKEHHE, alIKOToJIb,
naccuBHoe Kypenue. CeMeiHBIM xapakTep 3a0oJjeBaHMs, Mallblii BeC Mpu poxacHUU. (OCHOBHBIMH
KJIMHAYECKUMH IIPOSIBIICHUSMU SIBIIIIOTCS: Kalledb ¢ MOKPOTOH, olbImIKa [2].

Marepuananl U MeToabl. VcciiemoBanme mpoBeneHo Ha 0asze UepKecCKoM TOPOICKOW MOTHMKIMHHUKH.
Maumentsr ¢ UBC 1950-1970rr. Obutn pazaeneHsl Ha CyOmomy sy 10 TOoJI0BOMY npu3Haky. CyOnonymsiuuu
PaHIOMHU3UPOBAHHO OBUIM MOJENICHBI Ha MCCIeNOBaTeNbCKUE IPyMIlbl. B ucciaenoBanue ObUIO BKIIOYEHO 125
gemoBek, u3 HUX 80 wmyxuwnH (M) wu 45 oxemmma (K). O6e cyOmomymsimum IoTydand
BBICOKOKBAJIM(PHUIIUPOBAHHYIO TIOMOIIh B IMOJHOM OOBEME COTNIACHO JICHCTBYIONIMM CTaHIAPTaM OKAa3aHUs
MeauuuHcKkoi nomomu. HccnemoBanue mposeneHo ¢ 2016 mo 2017rr., 3a mepuon 12 mecsiues. Tepanus
OCYILIECTBISIACh  COTJIACHO KJIMHMYECKHMM pEKOMEHAanusM MuHHcTepcTBa 3apaBooxpaHeHuss PP wu
CYIIIECTBEHHO HE pa3inyajiach B HCCIEyEeMbIX TPYIINax.

Pe3yabTaThl H BHIBOABI.

Tabauya 1. Konuwecmeo u 6o3pacm obcaedyemuix

[Mapametpsr | I'pynna (M) | I'pynma OK)
Bcero 80 45
Bospact>46 | 53(66,25 %) | 30(66,7 %)
Bozpact>66 | 27(33,75 %) | 15((33,3 %)
Tabnuya 2. Pacnpedenenue KiuHu4eCKuUX nposieieHuil 8 Ucciedyemuvlx epynnax
CumnToM 'pynma(M) | T'pynma(CK)
OnpinTka(B MOKOE) 10 % 5%
OppInika npu He3HAUMT. (U3 Harpy3Ke 73 % 95 %
Kamrens (o yrpam) 43,7 % 65 %
Karresp yacTelii (qHEBHO#) 56,3 % 35%

Tabnuya 3. Pacnpedenenue no 0auHbIM OYHKYUOHATLHBIX MEMOO08 OUACHOCHUKU

Pentren npusHak: (Mdu3ema Jerkux) 68,7 % 5%
Pentren npusHak (rpyOble H3MEHEHHUS JISTOYHOM TKaHM) 313% | 95%
Crmpomerpus (peskoe cHmwkerne OPB, XXEJI u ap.) 83% | 283 %
Ymepennoe cHmxenue OPB, XKEJI u ap. 17% | 71,7%
[Tukduoymerpust (Tskenas CTeNeHb TsHKecTH o0cTp. Hapymenui) | 70 % | 25,6 %
[MukdmoymeTpust (cpeHsist CTENeHb TshkecTH 00cTp. Hapymenni) | 30% | 74,4 %

Tabnuya 4. Oyenxa ghaxmopos pucka

Kypenne 59,6 % | 14,8 %
[Tpod. BpenHOCTD 224 % | 42,5%
ITaccuBHOE KypeHHe - 27,65 %

OyHKIMOHATIBHBIE IPOSBIEHUS OoJiee BBIPRKEHBI y MYKYMH, YeM JKCHIIMH. YUYHUTHIBas HaIU4He
(hakTOpOB pUCKA NPUBOIAIMX K JAHHOW NATONOTWUH, PEKOMEHIYETCsl MPOBOAUTH CaH-NPOCBET padoty: «O
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Bpelie KypeHus». MUHUMU3UPOBATh PUCKH CTOJIKHOBEHHS OPTaHU3Ma C MPO(ECCHOHANBHBIMY MOJUTIOTAHTAMH.
CnHcox DUTHPYEeMOW JIUTEePaTyphbl:
1.

®ennenn Kesun I1.,Ctynbapr Maiikn C. Xporndeckuii OpoHxuTt.//Ilyaemonom0rHA.-1994.-No2-C.6-13.
2. Aspzeen C. H. Xponunueckas o0cTpyKkTuBHas 60ie3Hb jterkux//M.:M3narensctBo « AtMocdepay». 2006r.-120c.

GENDER DIFFERENCES OF CLINICAL COURSE OF ISCHEMIC HEART DISEASE
Aibazova D. I., Abdusalamova H. S.
Medical Institute of North Caucasus State Humanitarian-Technological Academy, Cherkessk, Russia

Data on gender differences in the clinical and functional manifestations of chronic obstructive
pulmonary disease (COPD) in 140 patients from the city polyclinic in Cherkessk are presented. The
high specificity of COPD signs in men and women is established, which is the basis for the

introduction of various algorithms for dispensary observation and management of patients depending
on gender.

Keywords: chronic obstructive pulmonary disease, gender differences, city polyclinic,
spirometry, peakflowmetry, x-ray
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VJIK 615.322

AHAJIN3 JIEKAPCTBEHHOI'O PACTUTEJIBHOI'O CbIPbSI METOAOM B27KX-MC
Osuunnuxoea M. C., I'opaunos C. B.
Poccuiickuii ynusepcumem opyacovl Hapooos, Mockesa, Poccus

Ilpeocmasnena memoouxa nouyyeHus: IKCMpaKkmos Uz pacmumenbHo20 1eKAPCMEEHHO20 Cblpbs
wanghes, Kunpesi, Mamol, Kpanugvl, POMAWKU U NOOOPOICHUKA U NOO2OMOBKU K ananuzy Ha BOIKX-
MC. B pesynomame ucciedo8anusi NOLY4eHHbIX IKCMPAKMOE YOaloCh Nposecmu NoOpPOOHbIL aHAU3
XUMUYECKUX COCMABTAIOUUX TEKAPCMBEHHO20 CIPbsL WUPOKOU 001acmu NPUMeHeHUsl.

Kniouesvie cnosa: nexapcmeennoe cvipve, BOKX-MC, ¢hapmayeemuyeckue sxcmpaxmol

Baxwneitmeit 3amadeidi B (QapMaleBTHUECKOW XHMHHU SIBISIETCS pa3padoTKa M COBEPLICHCTBOBAaHHE
METOJIOB aHallM3a W OICHKH KadecTBa IMpermaparoB. (DapMalleBTHUECKUU aHaM3 BKIIOYaET B ceds
WCCIIeJIOBaHNE XUMUYECKIX XapaKTEPUCTUK U aHAIN3 OMOJIOTHYECKON aKTUBHOCTH OPTaHWYECKUX COETUHEHHN
Ha BCEX JTamax MPOU3BOJCTBA JIEKAPCTBEHHBIX MPEMApaToOB: OT KOHTPOJIS JIEKAPCTBEHHOTO CHIPHS IO OLEHKH
KayecTBa MOJYyYEHHOTO JIEKAPCTBEHHOTO BEIECTBA, M3yU€HHE €ro CTaOWJIBHOCTH M YCTaHOBJIEHHE CPOKOB
TOJTHOCTH.

[[Iupokoe pa3BUTHE B MOCIEIHUE TOABl MOJYYarOT TaKUE€ METOIbl HCCIEAOBAaHUA, NIPU KOTOPBIX
KCIIOJIB3YIOT COYETAHWE PA3IWYHBIX METOAOB IPH aHAIM3E JICKAPCTBEHHBIX BEIIECTB, HANpPUMEpP, M3BECTCH
METOJ] XPOMAaTO-MacC-CIEKTPOMETPUHN. DJTO COUYeTaHWe Xpomarorpaduu W macc-cnekrpomerpun. [logdop
METOJIMK OCYIIECTBIIAECTCS B 3aBUCUMOCTH OT IMOCTABICHHBIX 337a4 U UCCIEyEMBIX IIPENapaToB.

HccnenoBanust B TaHHOH paboTe MOCBSIICHBI aHAIH3Y JICKAPCTBEHHOTO PACTUTEIIHHOTO CHIPhSI METOJaMHU
BBICOKOA((EKTUBHON JKUAKOCTHOM Xpomatorpaduu ¢ macc-cnekrpomerpuein (BOXKX-MC). Meron BOXX-
MC sBnsiercss HanOollee MOITHBIMH W MHOTOLICICBBIMU CPe (hU3NKO-XUMHUYECKUX, HAXOTUT NMPUMEHEHNE B
XUMHH, OUOJIOTHH, MEIUIIMHE, KOJOTHH, KOHTPOJIE XMMHUYSCKUX TEXHOJOTHUYECKUX MporeccoB. BOXX-MC
OTJIMYAETCSl HKCIPECCHOCTHIO, HAAEKHOCTBIO M BBICOKOW YYBCTBUTEIBHOCTHIO. (OCOOEHHOCTHIO JaHHOM
CIIEKTPOMETPUU SIBIISIETCSI HOHU3ALUS HU3KOMOJIEKYJISIPHBIX COCIUHEHUHN C MOBEPXHOCTH XKUAKUX U TBEPABIX
00BEKTOB WCCIEAOBAaHMI B IOTOKE Tasza, YTO BMECTE€ C AaHaJM3aTOPOM BBICOKOTO pa3pemieHHs IelaeT
HEeo0sI3aTeNbHON CIIeHAFHYIO TIOJrOTOBKY 00pasiia K aHaJM3y U YCKOpPSIET MPOoIlecc, MOCKONBKY He TpedyeTcs
paszeneHue cMecel, Kak B XpoMaTrorpa(uaeckoM MeToe.

B pabore mpencraBieHsl JaHHBIE IT0 TTOTYYEHHIO IKCTPAKTOB U3 PACTHTEIHHOTO JIEKAPCTBEHHOTO CHIPHS
masdest, KATIpesi, MATHI, KPaITMBBI, POMAIITKA | ITOAOPOKHUKA ¥ TIOATOTOBKE K aHanmm3y Ha BOXKX-MC. Bribop
JIAHHOTO CBIPbS OOBSICHACTCS BBICOKMM KOI(PQPHUIMEHTOM €ro HCIOJIb30BaHHS B (apMAICBTHUSCKUX IEIIAX
[1,2]. B pesynbraTte wuccleAoBaHUS TOIYYCHHBIX SKCTPAKTOB YAAJIOCh IPOBECTH TMOJPOOHEBIN aHamu3
XUMHUIECKUX COCTABJIIIONINX JIEKAPCTBEHHOTO CHIPHsI IMMUPOKOW 00JIACTH IPUMECHCHHS.

Cnucok UMTUPYEMOM JUTEPATYPhI:

1. Ghorbani A., Esmaeilizadeh M. Pharmacological properties of Salvia officinalis and its components // Journal of
Traditional and Complementary Medicine. 2017. P. 1-8.

2. Granica S., Piwowarski J., Czerwinska M. Phytochemistry, pharmacology and traditional uses of different
Epilobium species (Onagraceae) // Journal of Ethnopharmacology. — 2014. — Vol.156. P. 316-346.

ANALYSIS OF MEDICINAL PLANT MATERIAL BY HPLC-MS
Ovchinnikova M. S., Goryainov S. V.
People’s Frendship University of Russia, Moscow, Russia

The technique of obtaining extracts from plant medicinal materials of sage, blooming sally,
mint, nettle, chamomile and plantain and preparation for the analysis on HPLC-MS is presented. The
study obtained extracts was able to conduct a detailed analysis of the chemical constituents of
medicinal raw materials wide range of applications.

Keywords: medicinal raw materials, HPLC-MS, pharmaceutical extracts
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OLEHKA CTEIIEHH YIIOBJIETBOPEHHOCTMI/I HOCETUTEJEA KAYECTBOM
DOAPMAIEBTHYECKOHU ITIOMOILIHN
Kum B. H., Bouuuemupckaa E. B.
Boneoepaockuii cocyoapcmeennwiii meouyunckuil ynusepcumem, Boneoepao, Poccus

OcHogHolti yenvio 0anHoU pabomol AGIAEMCsL UCCIe008aHUe YO08IeMBOPEHHOCU nocemumereti
anmex 0Ka3vl8aAeMou UM hapmayesmuyeckol nNoMoujuU.
Knrouesvie cnosa: ¢hapmayesmuyeckas nomowpb, ankemuposauue nokynamereti anmex

dapmaneBTHYECKAs [TOMOIIL — 3TO BUBI allTEYHOH AEATENBHOCTH, obecreurBaiomye 3QpQekTuBHOE U
Oe3omacHoe NpPUMEHEHHE JIEKAPCTBEHHBIX CpelcTB. DapMmarieBTHUECKash IOMOIb MOXET IpeayCcCMaTpHUBaTh
KOHCYJIbTaTUBHYIO IOMOIIb, 00y4YeHHE M BOCHUTAHHE KOMIIETEHTHOCTH MAaI[MEHTOB, MPOTMAraHjay 3J0pOBOTO
oOpaza Ku3HM, TNPOPHUIAKTUKY 3JIOYNOTPEOJICHUST  JICKAPCTBESHHBIMU  CPEJCTBAMH, YCTAHOBJICHUC
TEpareBTUYECKNX B3aWMOOTHOIICHWHA C BpadyoM, APYTUMH HAONIOMAIONMME TAlMeHTa CHEeIHaTUCTaMHY,
JUIIAMH, OTICKAIOIUMH TAIUeHTa, yJacTre B IpoIlecce YIIpaBlIeHHs JIEKapCTBEHHOU Teparueit [2].

B HacTosdmiee BpeMsl 3HAUUTENBHO YBEIMYMWIOCH YUCIIO AllTEYHbIX OPraHM3aLUH, a TaKkKe aCCOPTUMEHT
MPOJaBa€MbIX TOBAPOB CYIIECTBEHHO PAaCIIMPMIICA. ACCOPTUMEHT JIEKAPCTBEHHBIX MPENapaToB BO3pOC MOYTH B
3 paza, mpuyeM BO MHOTOM 3a CYET BBEJCHHS B AaCCOPTUMEHTHBHIM IepedeHb MpernapaToB-CHHOHHMOB
pasnuuHBIX (pupM-pon3BoguTeneil. Bc€ 3TO mpuBeno kK TOMy, UTO TMPEANIOKEHHE B HACTOSIIEE BpeMs
omepexaeT crnpoc. ANTeKaM Tenepb NPUXOAWTCA MpUiIaraTh 3HAYUTENBHBIE YCHUJIMS IO TPHUBICYEHHIO
KJIMEHTOB, YTOOBI MOAEP)KUBATh KOHKYPEHTOCIIOCOOHOCTD U JIOCTUTaTh MaKCUMaJIbHOHM mpuObun. B cBs3u ¢
3TUM O0COOyH 3HAYMMOCTh MpHOOpeTacT poJyib (papMmaleBTUYECKOro pabOTHHKAa B  00OCCICUCHHM
MPEAOCTaBICHUS BCel HEOOX0MMOM HH(OPMALIMU M COBETOB MAI[HCHTaM B LIEJIAX COACHCTBHS OE30MacCHOMY U
3¢ (heKTHBHOMY TPUMEHEHHIO JIEKapCTBEHHOTO cpescTBa [1].

Takum oOpa3oM, B HaCTOSIIee BpeMs akTyalbHa TeMa OKa3aHWs QapMaIleBTHUECKOW TOMOIIN
COTPYIHUKAMH aIlTeK.

[Ipu npoBeseHnn paboThl ObLI UCTIONB30BAH COLMOJIOTMYECKUN METO — aHKETHpOBaHuEe. MaTtepuanamu
WCCIIEZIOBAaHMS TIOCITY KIJIU TaHHBIE COOCTBEHHBIX HAOIIOIEHUH, TAaHHBIE OMPOCa IMOKYTaTeNel alTeKH.

beuto ompomeno 52 mocerturtens. OCHOBHBIMHU TIOCETHTESIMH allTEK SBISIFOTCS JKEHIIUHBI — 69 %, n
31 % — wmyxuuHbl. bonblle TONOBMHBI MOceTHTENEH padOTaroUIMii KOHTUHTEHT, 17 % — BpeMeHHO He
paboratomue, 7 % neHcuoHepsl U 6 % yuamuecs (IIKOJBHUKH, CTYACHTHI). ANITEKH IOCEUIAIOT JIOIU CaMBIX
pasHBIX BO3pPAcCTOB. MUHUMAIIbHBIH BO3PACT OMPOMIEHHBIX PECIOHACHTOB — 10 20 5eT, MaKCUMaJIbHBIA —
crapmre 60 ser. 42,3 % mocerutenei B Bo3pacte 30-40 ner, 5,7 % nocerutenu mo 20 net, 50-60 et u crapie
60 ner.

38 % mocerurenell, NPUOOPETAIOT JIEKAPCTBEHHBIE TMpemapaThl, KOTOPhIE WM IIOCOBETOBAIU
(apmarneBTHUECKHE PaOOTHUKHM, W Bcero Jmib 29 % moceTuTeneld NMpuoOpeTaroT MO Ha3HAYCHHIO Bpada.
Bonbiie monoBuHBI moceTHuTeneil, a ©MeHHO 73 %, yIOBIETBOPEHBI OKa3biBaeMOW MM (hapMaleBTUYECKON
MIOMOILY B JaHHOW aNTEeYHON opraHu3anuu, U 9,6 % okazaauchk HE YIOBJIECTBOPEHBL.

Bce mocerntenm (100 %) oTMeTwnM TPUYMHOW HEYAOBIETBOPEHHOCTH OKa3bIBAEMOW ITOMOIIH,
MOJyYeHHUE HETMOIHOW HH(POpMAIHH O JIEKAPCTBEHHOM IpenapaTe IpH OTITyCKe.

50 % moceruTenell BHIOpaNM OXHIACMBIMH KadecTBaMH (apMaleBTHUECKOTO CHEHUAINCTa —
npodeccroHaNbHbIe 3HaHUS, ¥ Bcero b 11,5 % — npruBeTIMBOCTH, TEPIIUMOCTb.

Jna ompeneneHuWss CTENeHW YAOBIETBOPEHHOCTHM TOTpeOuTeneil mapamerpamu pabOTBl aNTeKH
UCTIONIb30BaNach S-0ayulbHasi IIKajla MO0 KakAoMy THapaMerpy. KadecTBO HWH(OPMAIMOHHBIX YCIYT,
OKa3bIBAEMbIX COTPYIHHKAMU anTeku, o teaedony 50 % mocetureneit oneHunym Ha 5 6amios, 6 % — 3 Gaa.

AccoptumeHT mpezmiaraemMoil anteku mo 40 % mokynareneidl omenmnu Ha 4 w5 OamioB, u 2 %
MOCETHUTEIIEH OIIeHWIIN Ha 2 Oaa.

KagectBo odopmiieHrss BUTpHH, OONBIIMHCTBO HoceTHTeNedl oueHunu Ha 4 Oamna (44,2 %) u 2 %
TOCETUTEIIEH OIEHWIN Ha 2 Oaia.

[IpodeccnonansHble U IMYHBIE KadecTBa (papMaleBTHUECKOTO CIeHaNCTa, OBUTH OlleHEeHB! Ha 4 Oata
(44 % omnpomeHHBIX ToceTuTeNek), 5 6anos (40 %), u 3 6amna (16 %).

[lo pe3ynbraTam aHKETHPOBAHUS, MBI BUANM, YTO B IIEJIOM, TTOCETUTEINH allTeKH TOBOJIHHBI OKa3bIBAEMOM
M papMareBTHIECKOM TOMOIITH.

CnHcox DUTHPYEMO# JIUTEePaTyphbl:

1. [pemosa H.b., KopxaBeix O. A. ®apmMarieBTiHuecKast HIOMOIIb: TepMUH U nonsitie // ®@apmanust. — 2005, — Ne 2. —
C. 37-45.

2. Momkosa JI.B., 3sepeBa E.C. MeToauka KOJHYECTBEHHOW OICHKH (DapMaIleBTHUCCKOW MOMOIIX HACEICHUIO U
pexoMeHaauu 1o eé noseimeHuto // Becthuk dapmaruu. — 2010. — Ne3. — C. 90-95.
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TO ASSESS THE DEGREE OF SATISFACTION OF VISITORS QUALITY OF PHARMACEUTICAL
CARE
Kim V. N., Vyshemirsky E. V.
Volgograd State Medical University, Volgograd, Russia

The main goal of this work is the study of visitor satisfaction pharmacies provide them with

pharmaceutical care.
Keywords: pharmaceutical care, questionnaire survey buyers of pharmacies
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V]IK 54

MOIAEJINPOBAHUE NPOLHECCOB OBPA3ZOBAHUS YPAHO®OC®DATOB,
YPAHOAPCEHATOB, YPAHOCHNJIMKATOB U YPAHOBAHAJIATOB OJJHO- 1
ABYXBAJIEHTHBIX 9JIEMEHTOB
3axapwviuesa H. C.

HUU xumuu Huosicecopoockoeo eocydapcmeentozo ynusepcumema um. H. U. Jlobauesckozo,
Huoicnuii Hoeeopoo, Poccust

IIposeodeno MepMOOUHAMUYECKOe Mooenuposanue npoyeccos 006pazo6anusl
mpyoHopacmeopumvix coedunenuil ypana ¢ ooweii popmynoti AXUOAn)ynH,O, (An — PO/, AsO,,
Vo, HSiO/; A* — Na, K, Cs, Ca, Mg, Cu, Pb, Ba, Sr). Ycmanoenenv 3axonomeprocmu
MuHepanoobpazosanus ypanogocghamos, ypanoapceHamos, YpaHo8aHAOAmMos U YPAHOCUTUKAMOS,
NOYYEHbl UX «BbIMECHUMENbHbIE» PAOLL.

Kniouesvie  cnosa:  evimecuumenvHbvle  psaovl,  MEPMOOUHAMUYECKOE  MOOeIUposanue,
MpyOHOPACMEopUMbIe COCOUHEHUs

[IpenoTBpalieHue MUrpalMy OMACHBIX PATUOHYKIUIOB MPH WX TMONAJaHUU B OKPYIKAIOIIYIO CPEIy
MPEJICTABIIIET COO0I BAKHYIO DKOJIOTHIECKYIO M PaIHOXUMHUUECKY0 3anady. OqHIM U3 HanOoJiee BEPOSTHBIX
Croco0OB ee pelIeHus SBIIeTCS WX CBSI3bIBAHWE IYTEM BKIIOYECHHS B CTPYKTYPY TPYIHOPACTBOPHMBIX
coenuHeHU. YpaHocoaepxkamue (passl ¢ o0mel popmynoii A(UO,An)nH,O, (An — PO, AsO,*", VO,
HSi0,*; Ax — 011HO-, IBYX- M TPEXBAJIEHTHBIE DJIEMEHTHI) OTHOCATCS K OOLIMPHOMY KJIACCY HU3KOPACTBOPUMBIX
COCTMHECHHH, MPOU3BOAHBIC KOTOPBIX BCTPEYAIOTCS B IPHPOJC B BHIC MHHEPATLHBIX 00pa3oBaHMiA. JlaHHBIH
(akT TOATBEPKIAET BO3MOXKHOCTH E€CTECTBEHHOTO CBS3BIBAHUS PAJAMOHYKIHAOB TIPH WX BBIMBIBAHUU
TPYHTOBBIMH BOJAaMH W3 MECT 3aXOPOHEHUSs, JIMOO MHOM IONAaJaHUU B OKPYXaWIIyr cpeny. OmaHako yis
peanm3aluu MMOCTABIICHHON 3a/layd Ha TMpPaKTHKEe HEOOXOAMMO 3HATh B KaKOH IOCIIEIOBATEIBHOCTH OYAyT
(hOpMUPOBATHCS PSAIBI 3TUX COCITUHCHHUI.

B paborax [1-3] mnpemioxkeHB MMOAXOABI WCIOIL30BAHUA TEPMOIUHAMUYCCKUX XaPAKTEPHUCTUK
COCIMHEHHUH JIIsl BBIABICHHS 3aKOHOMEPHOCTEH WX MuHepanooOpa3oBaHus. (OJHAKO BBIYHCIHTEIHHBIE
TPYJHOCTH W OTCYTCTBHE TEPMOIWHAMHYECKHX MJAHHBIX JUIsI 3HAYUTEIBHOTO UHUCIA COEIMHEHHI
AY(UO,An)cnH20 He MO3BONMIM PENIMTH P/l JOCTATOYHO MHTEPECHBIX B MPAKTHYECKOM IulaHe 3amad. C
UCHoJb30BaHueM mporpammuoro mnakera HCh [4,5] Obn  mpoBeneH TEpMOIUHAMHYCSCKUI — pacuer
«BBITECHUTENBHBIX» PANOB METaLIOB s coequnennii A*(UO,An)nH,0, (An — PO,*, AsO,*, VO,*, HSiO,*;
A*—Na, K, Cs, Ca, Mg, Cu, Pb, Ba, Sr) (Tabm. 1).

Tabnuya 1. « BeimecnumenvHvley psiobl ypaHopochamos, ypanoapceHamos, ypanosanadamos u

VPAHOCUTUKAMO8 OOHO- U 08YXBATICHIMHBIX IJIeMEHO8
Ypanodocharer | Cu | Ba | Sr* | Mg | Pb | Ca| K | Na | Cs*
Ypanoapcenatst | Ba | Cu | Sr* | Pb* | Na | Ca | Mg | Cs* | K
YpanoBanagatrel | Cs* | Na | Sr* | Mg | Pb* [ Ba| Cu | K Ca
Ypasocumukatrel | Cu | Mg | Ca | Cs* | Pb | K | Na | Ba* | Sr*
*COeIMHEHMSI ATUX JIIEMEHTOB B IIPUPOJIe HE OOHAPYKEHBI

B 1uemom, w3 TaOaumel cieayer, 4YTO OOJbIIEH BBITECHUTEILHOW CIIOCOOHOCTBIO 00JaNaloT
JIByXBaJICHTHBIE JIIEMEHTHI, CJIEIOBATEIbHO, B OKpPYKAMOIIEH cpene MEepBHIMH OOPa3yIOTCS COEAMHEHUS
A"(UO,An), nH20 (A" — Cu, Ba, Sr, Mg, Pb, Ca). Jlauuslii (GakT XOpOLIO COrAcyercs ¢ 0OOOIIEHHBIMU
MUHEPAJIOTHYECKUMHU HAOJIIOJICHUSIMA W BBIBOAAMU OO0 YCIOBUSAX 0Opa3oBaHUsS B TPUPOAC Pa3IMIHBIX
MUHEpajoB ypaHohocdaTroB, ypaHOAPCEHATOB, ypaHOBAHANATOB M ypaHocwiukatoB [3]. Hampumep, wu3
TaOJMIBI CIEAYET, YTO KM U KaJBIIUI UMEIOT MPaKTHYECKH paBHBIE MAHCH 00pa30oBaTh ypaHOBaHAAMEBHII
MHUHEpaT — KAPHOTUT U TIOSMYHHUT, COOTBETCTBEHHO. C Yy4ETOM TOTO, YTO, KaK MPaBUiIO, Kaauil B TPYHTOBBIX
BOJax NpeodnamaeT HaJa KalbIUeM, TO HauOoJiee PaclpOCTPAHECHHBIM B TPUPOJAE SIBJISACTCS KapHOTHUT, a
TIOSIMYHHUT 00pa3yeTcsl TOJbKO B 30HAX C MOBBIIIEHHBIM COJAEPKaHUEM Kambllvs. B ciydyae ypaHOCHIMKATOB
MuHepanbl psajga ypanodana (oomas Gopmyna AYHSiUOg)'nH,O, A* — Ca, Cu, Mg, Na, K, Cs) o6pasyrorcs
paHblile, 4eM npeacTaButear rpynmnsl kazoiauta A"SiUOsnH,O (A" — Pb, Ba, Sr), uto cornacyercs ¢ GonbIuei
pacTpoCTPaHEHHOCTHI0 TIPEACTaBUTENEH TPYNIBl ypaHOo(aHa B MpHPOJie U Oojiee MATKUMH YCIOBHSIMH WX
cCUHTEe3a B 1ab0paTopui.

Cnucok uMTUPYEMOil JINTEpPaTyphI:
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MODELING OF THE PROCESSES OF FORMATION OF URANOPHOSPHATES,
URANOARSENATES, URANYOSILICATES AND URANOVANADATES OF SINGLE- AND
DIVALENT ELEMENTS
Zakharycheva N. S.

Institute of Chemistry, Nizhny Novgorod State University named after N. 1. Lobachevsky, Nizhny
Novgorod, Russia

The thermodynamic modeling of formation process of low-soluble uranium compounds as
AYUOAn)ynH,0, (An — PO, AsO/, VO, HSiO/; A* — Na, K, Cs, Ca, Mg, Cu, Pb, Ba, Sr) was
done. The minerals formation dependences of uranyl phosphates, uranyl arsenates, uranyl vanadates
and uranyl silicates were established and the displacement lines of the compounds were calculated.

Keywords: displacement lines, thermodynamic modeling, low-soluble compounds
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PYTEHUHKATAJIN3UPYEMOE FI/IﬂPOKAPEAJIKOKCI/IJII/H:OBAHI/IE C UCITOJIb30OBAHUEM
CO 1 ET'O 3BAMEHUTEJIEU
Cesocmuanoea H. T., bamawes C. A.
Tynvckuii 2ocyoapcmeennwiil nedazoeudeckuti ynusepcumem um. JI. H. Toncmoeo, Tyaa, Poccus

Tlokazanvl HOBble NYyMu NPUMEHEHUSI 2O0MOSEHHBIX PYMEHUEBbIX KAMAIUZAMOPO8 6 PeaKyusix
68€0€HUsL CTIONHCHOIPUPHOU SPYNNbL 8 AlKeHbl U noaumepsl ¢ ucnoavzosanuem CO u e2o 3amenumeneti
— ghopmuamos.

Knrouesvie cnosa: eudpokapbankokcuiuposamnue, pymenutl, C10HCHbIU 2¢up

I'unpokap6anKOKCHINPOBaHUE AJTKEHOB MIPH METAJUIOKOMILIEKCHOM KaTalln3€ MO3BOJISET OCYIIECTBIISATh
OJIHOCTAIMIHBIN CUHTE3bI CII0OKHBIX 3(pUpoB. BblI0 HalICHO HECKOJILKO PabOT MOCIEIHUX JIET, TIOCBSAIICHHBIX
MPUMEHEHUIO COCIMHEHUN PYTEHUS B KaTalu3€ 3TUX PEaKLUU.

B pesynprate rumpokapbomerokcrmimpoBaHus ankeHoB ¢ ydactueM CO mpum kartamuse Rus(CO)p; ¢
nobaBkol xjopuaa 1-0yTHii-3-MeTHIIMMUAA30 K, B3STHIX B MOJBHOM COOTHOIICHUHU 1:200, ObUTH TOITYYCHBI
MPOMBIIUIEHHO Ba)KHBIE CJIOXHBIE 3QHUpPHl C BbIxogoM a0 82 % mnpu HH3KMX KoHueHTpauusx CO,
pa30aBIEHHOTO a30TOM. YCTAaHOBJIEHO, YTO HMOHHOXHIKOCTHas (aza, coaepkamas KaTalnu3aTop, MOXKET
ITOBTOPHO HCIIOIH30BATHCS B HECKOIBKUX ITHKIax [1].

B mocnemnue roxmbl uccnenoBaHusl Ru-KaTanM3MpyeMBIX PEaKIUil THUAPOKAPOATKOKCUIMPOBAHHS
HEHACBIIICHHBIX COCMHEHUM CMECTUIINCH B HAMPABICHUU UCIIOJIb30BaHUSI AIbTEPHATUBHBIX UCTOUHUKOB CO B
CBSI3U TOKCHUYHOCTBIO razoobpasznoro CO. Tak, HOBBIN karamm3atop Ha ocHoBe Rus(CO)i; m OMAEHTaTHOTO
xenaTupyroiero P,N-nuranaa ucnoap30Baiics B peakiuax ajJKeHOB ¢ pa3udHbiMu GopmuaTamu. Haubosbiime
BEIX0AbI (95 1 94 %) ObuM mosryueHsl B peakuuu ctupoia npu 135°C 3a 24 yaca ¢ stundopmMuaroMm u H-
npommihopmMuaToM cooTBeTcTBeHHO B cpene JAM®DA mpu karammze Rus(CO), ¢ moOaBkoi 3amenieHHOTO
HMHTa30J1a, B3ATHIX B MOJIbHOM COoOTHomeHuu 1:3 [2].

Bbutn mosTydeHBI HOBBIC THITBI KAaTAIM3aTOPOB C HCIOJIb30BAHHUEM 2-MIUPHIMHMETHI(OpPMHUATa KaK
WCTOYHHKA CIOXHOX(UPHOW KOMIOHEHTH. [Ipw B3amMopmeicTBuu 2-MHpHUAWHMETHI(GOpMUATA C aTKEHOM
(hOpPMIITBHBIN BOJOPOJT TIPUCOEIUHAETCS K OMHOMY M3 aroMoB C KpaTHOW CBSI3M QJIKEHA, a CI0XHOI(PHPHBINA
OCTaTOK — K COCEJHEMY aToMy KpaTHoW cBs3u. [y obnerdeHusi peakuuu ObLTM Hal[eHBI JBa Kiacca
xenatupyromux jgurannoB — NHCs u pocdunst. Haubonemero Beixona 86 % yaanock noctuyb 3a 12 4acoB B
peaknnu 3,3-numetnnoyTeHa-1 B cpeae TI'® nmpu 90°C mpu karamuze cucremoir Ru(nbd)Cl, — Ad-bymy HCl
(nbd — N-rerepornuknnyaeckuit murany, Ad,-bymy — N-agamadTriI3aMemieHHbIN OeH3nMuaaszon) [3].

Onucano THIPOKAPOATKOKCHIMPOBAHUE C y4YaCTHEM apOMaTHYECKUX U anu(aTU4ecKuX CIUPTOB U
HCOONa xak ucrounuka CO mpu katammze cuctemoil Ru;(CO);; — 2-mupuIuHMETaHON (XEIaTUPYHOLIUMA
areHt, obierdarommii kapooHuwnupoBanue). Hanbonpimuit BeIxoa cnoxuoro 3¢upa 97 % Obin monydeH 3a 4
yaca B pEaKklUWu IUKIOreKceHa ¢ 2-penmwndtaHosom mnpu 170°C. MonbHOoe cooTHolieHue Ru/2-
MUPUITHMETAHOJI/aKeH (aJIkeH ObUT B3ST B HEAOCTATKE IO OTHOIICHUIO K CITUPTY) cocTaBisiio 3:4:60 [4].

[Ipemmoxern  MeTon  THAPOKAPOATKOKCHIMPOBAHUS  TPH  COACHCTBHM  XE€IaTHPOBaHUS IS
MOJUQHUIIMPOBAHUST MOIUOYTaINEeHA CI0XXKHOI(DUPHBIMU TPyNIaMu. B kadecTBe pearcHTOB HCIIOIB30BAJIKCh
HCOONa kak ucrounuk CO u anudarudeckue ciupThl Wik GpeHombl, B kauecTBe kartainuzaropa — Rus(CO), B
MPUCYTCTBHU 2-tupuanHMeTanona. Hanbomipimme Beixoasr 94 u 95 % Obutn momydens! 3a 6 wacos npu 150 °C B
cpene 1,4-mmokcana mpu MoJIbHOM cooTHomeHnn Rus;(CO)po:2-nupuauameTanon, paBHoMm 1:4. B mepBom
clydyae B KayeCTBE CIIUPTOBOM COCTABJISIONICH OJHOBPEMEHHO B PABHBIX MOJBHBIX KOJUYECTBaX BBOAMIUCH 2-
(deHmmTaHONA U 1-MeTHI-2-(peHMITITaHOa, BO BTOPOM — B PABHBIX MOJILHBIX KOJIMYECTBaX 2-(eHUIITAHONIA U
MUpUITHMETaHona [5].
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RUTHENIUM-CATALYZED HYDROCARBALKOXYLATION WITH CO AND ITS SURROGATES
USING
Sevostyanova N. T., Batashev S. A.
Tula State Pedagogical University named after Lev Tolstoy, Tula, Russia

New ways of homogeneous ruthenium catalysts using in reactions of ester group insertion in

alkenes and polymers with using of CO and its surrogates — formates were shown.
Keywords: hydrocarbalkoxylation, ruthenium, ester
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HOBBIE TEHJAEHIIUN B KAPBOHUJINPOBAHUU, KATAJIM3UPYEMOM COEIUHEHUSAMHAU
HEIINTATUHOBBIX IEPEXO/HBIX METAJIJIOB
Cesocmuanoea H. T., bamawes C. A.
Tynvckuii 2ocyoapcmeennwiil nedazoeudeckuti ynusepcumem um. JI. H. Toncmoeo, Tyaa, Poccus

Ha ocnosanuu ananusa pﬂ()a pa60m NOCAEOHUX JIem NOKA3AHbL CUHMEMUYECcKUe 803MONCHOCIU

peakyull KapooHUIUpoOB8aHus HEHACLIYEHHbIX coeOuHeHull, kamanuzupyemoix coeounenusmu Fe, Co,
Ni, V u Mo.

Kniouesvie cnosa: kapbonunuposanue, kKamanus, nepexoOHvlid Memai

MeTauIOKOMIUIEKCHBIM KaTadu3 peakinid KapOOHWIMPOBAHUS HEHACHIIICHHBIX COCIUHEHUN MO3BOJISET
OCYIIECTBISTh OAHOCTAJAWHHBIA CHHTE3 LEHHBIX XHMHUYECKHUX TMPOAYKTOB. Haumbonblryro aKTHBHOCTH
MPOSBIISAIOT KATaM3aTOphl HAa OCHOBE IUIATHHOBBIX MeTauioB. OIHAKO, KaK W3BECTHO, COCIUHEHUS
HEOarOpOHBIX TEPEeXOIHBIX METAUIOB TaKKe CHOCOOHBI KaTalM3MpPOBATh PEAKIMH KapOOHIIMPOBAHUS.
HccnenoBanuto mporeccoB ¢ IPUMEHEHHEM TaKUX KaTalln3aTOPOB ObLT MOCBSIICH s padoT MOCIEIHUX JIET.

[Ipu katanuze kapoonunamu Fe(CO)s 1 Mo(CO)s, MPOMOTHPOBaHHBIMH JHa3a0UIKKI0[2,2,2]0KTaHOM,
mpu 100°C B cpene [IMDPA OBIIIO OCYIIECTBICHO PETHOCEICKTHBHOE KapOOHUITUPOBAaHUE (PCHIIIAIIETHIICHA C
yJacTHEM CIHPTOB W THOJIOB 0e3 razoobOpasHoro CO B o,[(-HeHACHIIIEHHBIC CIOKHBIE d(PHUPHI KapOOHOBBIX
KHACIOT W THUOS(UpHL. Brixox nuHEHHBIX TpaHC-3¢upoB cocTaBisl 87-98 %, BbIXOA ITHMHEHHBIX TpaHC-
Tno3¢upoB nocruran 88-98 % [1].

BrniepBeie ommcaHo KaTadUTHYECKOE NEHCTBHE CTAOMIBHBIX W 3(PPEKTHBHBIX MyIbTH(PYHKINOHATHHBIX
HMOHHOXHJIKOCTHBIX KaTallM3aTOPOB, KOTOPhIE MOYKHO HCIIOJIb30BaTh MHOTOKPATHO B MSTKHMX YCJIOBHSX. bbuia
CHUHTE3MpPOBaHA U OXapaKTePH30BaHA CIEKTPaJbHO CEpUs TeTPaKapOOHMIKOOATBTOBBIX COJIEH, COJEpIKAIIUX
MO (PUP3aMEIICHHBIH UMUIA30]T [H(OCH,CH,),bim][Co(CO)4)] (rme n=8, 15 u 22; bim —
OyTHIIMMUIA30JI1i1), U UX HHTEPMEAUATOB [2].

Boun OCYIIECTBJICH CUHTE3 E/Z-anxwun-3-dopmui-3-ankun/apui/ pepporieHu-2-mporneHoaToB
(peTHOMAHBIX A(UPOB) MyTeM (HOTONH3a CIIUPTOBOTO pacTBopa TepMuHanbHBIX aretuieHoB u CO. Fe(CO)s
(8-10 % wmom.) ucmonb30Bajcs Kak KaTalau3aTop s MpeBpalleHnii peTHHOMAHBIX 3QupoB. Bce peTHHOMIHBIE
3¢upHl OBUTH peruocnennpUIHbl U MPEACTABISLIA UHTEPEC B MOMYUYSHUH JICKApPCTBEHHBIX MpenapaTos [3].

UccnenoBancst TaHIeM MeTaUI-KaTaJM3UPYEMBIX pEaKUUH H30MepU3aLUU-THAPOGOPMIIUPOBAHUS,
WCTIOJB3yEeMBIX JUTA TONyYeHUs JIMHEHHBIX ajbJCTHI0B W3 MHTEPHAIBHBIX JIMHEHHBIX aNbIETHIO0B, a TaKXKe
BOIIPOCA CMEIICHHSI TBOWHOW CBSI3M M3 TEPMUHAIILHOTO MOJIOKEHUSI BO BHYTPSHHIOK 00JIACTh ANKHIIBHOM IIenu
U mocienyonero rugpopopmunrpoBanusia. OCHOBHOE BHUMaHUE ObUIO yaeneHo pasnuuHbiM Metaiiam (Co,
Rh, Ru, Pd, Pt, Fe) u ¢pochopubiM nurangaM, HCIOIb3YEMBbIM [T TAHAEMHBIX peakuuit [4].

OcymuiecTBlieHO BBICOKO 3(dekTuBHOe Fe-katammsupyemoe kapOoHmmupymomee coueranne Cy3yKu-
Mustypa ¢ UCIIOJIB30BAHUEM CTEXMOMETPHUUECKOTO KoJmdecTBa xyopodopma kak mpeamectBeHHnka CO. B
pe3ynbTaTe KapOOHIIIMPOBAHUS apUITAJIOTEHUIOB C apuiIdopaHaMu U XJIOpPO(OpPMOM TIOTYUYEeHBI 3aMellleHHbIE
JUAPUIIKETOHBI [5].

Beuto peannzoBaHo P-OKHCIHMTENFHOE KapOOHHIMPOBAHHE MPOM3BOIHBIX CTUPOJIA C APOMATHUYECKUMH
AIKWJIAIBJETUAMU C HCIIOJIb30BaHNEM BaHAIWIIOBBIX KaTanu3zatopoB VO(acac), (rae acac — aneTuialeToHar),
VOClL, VO(OTY), (rme OTf — tpudrtopmerancynbhonar). Ilpu xarammze VO(acac), Obu momydeHBl [3-
ruapokcukeTonsl, mpHu katammze VOCL u VO(OTY), — ketomepokcuast [6].
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NEW TENDENCIES IN CARBONYLATION CATALYZED BY NON-PLATINUM TRANSITION
METALS COMPOUNDS
Sevostyanova N. T., Batashev S. A.
Tula State Pedagogical University named after Lev Tolstoy, Tula, Russia

On the base of analysis of the last years works series, the synthetic possibilities of unsaturated

compounds carbonylation reactions catalyzed by Fe, Co, Ni, V and Mo compounds are shown.
Keywords: carbonylation, catalysis, transition metal
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BJIMAHUSA HIOBEPXHOCTHO-AKTUBHbBIX BEHLIECTB (ITAB) HA TIPOLECC
SJEKTPOOCAXJIEHUSA IUHKA
Enyoan M. A., Tonezenos /1. T., Kapxenoesa /1. 7K.
Ilasnooapckuii cocyoapcmeaennsiii yrusepcumem, Ilasnooap, Kazaxcman

H3yueno enuanue noBepxHOCMHO-AKMUBHBIX BeUeCm8 HA NPOYECC dIeKMPOOCANCOeHUs. YUHKA.
Paccmampueaemcs enusnue pasnuynvlx aHUOHO8 HA KAMOOHYIO U AHOOHYIO NOJIAPUZAYUU YUHKA.

Knrouesvie cnosa: I[1AB, snekmponum yuHKOBAHUSA, 2NEKMPOOCAAHCOEHUE, NOTAPUZAYUSL YUHKA,
YUHKOBbLE NOKPLIMUSL, IeKMPOO

DIEKTPOIMTUIECKOE THKOBAHUE SBJISETCS OMHUM W3 HanOoJiee PacpOCTPAHEHHBIX TEXHOJOTHICCKUX
MPOIIECCOB B COBpPEMEHHOMN ranbBaHocTeruu. 11Ilupokoe nmprMeHEHHe IIMHKOBBIX MOKPBITHH OOYCIIOBJICHO WX
BBICOKMMHU 3aIUTHBIMU CBOMCTBAMHU M OTHOCUTENBHO HU3KOM cTOMKOCThIO [1]. LIMHKOBBIE MOKpBITHS
MPUMEHSIOTCS TJIaBHBIM 00pa3oM Ui 3alIUThl OT KOPPO3WHM W3ICTUH W3 YEepHBIX METAIJIOB, 3aKPBITHIX
MOMEIICHHSX, aTMOC(epa KOTOPBIX 3arps3HEHA ra3aMd M TPOJAYKTaMH cropaHus. [lepcreKTUBHOCTh
MPUMEHEHUS IIMHKOBBIX MOKPBITUHA KPOME TOTO O0ECIEYMBACTCS 3HAYMTEIBHBIMHU TMPUPOJHBIMH 3aracaMu
LIMHKA.

BimmstaTe TIpUPOABI AJIEKTPOa Ha TOTEHITHAT BOCCTAHOBIICHUS HMOHOB IMHKA OBLTO JETAIBHO H3YUYEHO
Mromepom u bapxmanHom [2, 3], KOTOpbIE MOKa3ajau, 4TO KAaTOAHAs W aHOJHAS TMOJSIPU3AlMU IMHKA
BO3PACTAIOT B 3aBUCHMOCTH OT TIPUPO/Ibl aHHOHA B creayronieM nopsake ClO4 > SO, > Cl - puc. 1.

| {103 afom?

ig lﬂ;'a/cw’ 10

Pucynox 1. Bruanue pasnuunslx aHUOHO8 HA KAMOOHYIO U AHOOHYIO nozvzpuéauuu yunxa 1 - Zn; 2-ZnS0Oy; 3 - ZnCl,

Ha ocHOBaHMM S3THX HaHHBIX OBLIO CHAEJIAHO 3aKJIIOYCHHE, YTO BOCCTAHOBJICHHE HOHOB IIMHKA B
MEPXJIOPATHBIX PACTBOPaX MPOUCXOIUT TPYIHEE, YeM B CYIb(aTHBIX U XJIOPUCTHIX.

[loBepxHocTHO-akTHBHBIE  BemecTBa  ([IAB)  sBmsrorcs u  OGmeckooOpaszoBaremsimu.  Jlms
AIEKTPOOCAXKIIEHUSI IIMHKOBBIX TMOKPBITUH HanOoliee TMEpPCHEKTUBHBIMU M0 TEXHHUKO-3KOHOMHYECKUM
MOKA3aTeIIsIM SBJISIOTCS IIMHKATHBIC SJICKTPOJUTHI C JI0OABKAMH OpPraHMYECKUX IMOBEPXHOCTHO-aKTUBHBIX
BemectB (IIAB), 4uro 00ycnmoBieHO MPOCTOTOM MX COCTaBa, JIETKOCTHIO HEWTpalW3alliil CTOYHBIX BO,
BBICOKUMH DKCITIYaTallHOHHBIMHA TTOKA3aTEIIIMA PacTBOPOB [4].

YcraHoBineHO, YTO NOpU  NOTEHIMAaNaX  MOJOXUTEJIbHEE  PAaBHOBECHOTO  3HAYEHHS  IPU
AJIEKTPOBOCCTAHOBJICHUH IIMHKA U3 CYJIb(PATHOTO AIEKTPOIUTA MMPOTEKALST MPOIIECC €ro T0(Pa30BOro OCaKICHUSL
C BHEJIPEHHEM aTOMOB LIMHKA B TTIOBEPXHOCTHBIE CJIOM 3ekTpoaa. ConepikaHue IIMHKA B TIOBEPXHOCTHOM CIIOE
3aBUCHUT OT IIPUPOIBI BBOAUMBIX IIOBEPXHOCTHO-aKTUBHBIX BEIIECTB [5].

Taxum 00pa3oM BBISBICHO, YTO CTPYKTYpa M CBOMCTBA 00Pa3yOMIErocs dIEKTPOXUMUIECKOTO TIOKPBITUS
3aBUCST OT COCTaBa JEKTPOJUTA, B YACTHOCTH, OT MPUPObl BBOAUMBIX [TAB, 1 0T pexuma snekTpoinusa.
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INFLUENCE OF SURFACE-ACTIVE SUBSTANCES (SAW) ON THE PROCESS OF
ELECTRODEPOSITION OF ZINC
Yelubay M. A., Tolegenov D. T., Zharkenova D. Zh.
Pavlodar State University, Pavlodar, Kazakhstan

The influence of surface-active substances on the process of electrodeposition of zinc was

studied. The effect of various anions on the cathodic and anodic polarization of zinc is considered.
Keywords: SAW, electrolyte, electrodeposition, the polarization of zinc, zinc coating, electrode
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PACYET BOJAUJIA HA TPOYHOCTb METOJA0OM MK?D
anv-Pygpau @. M.
Bacum ynusepcumem, Bacum, Hpax

Cywecmgyem MHO20 pa3IU4HbIX MUNOE NIAHEMAPHLIX Nepeday, 3HAYUMENbHO OMIUYAIOUUXCS]
npu 0OUHAKOBLIX NEPeOamo4HblX OMHOWEHUAX U Hacpy3ke 2abapumamu, eéecom u KIIJ[. B cesa3u c
9MUM BAICHOE NPAKMUYECKOe 3HAYeHUe umeenm HNpAGUIbHbLIL 8bl0Op cXeM U Munos nepeoay 8
KadNCOOM KOHKPEeMHOM Clyyae.

Knrouesvie cnosa: naamemapHnvle Momop-peoykmopul, 800uid, 3anacda NpoOYHOCMU,
Hanpsaxcenue no Muzecy

[ImanerapHble MOTOP-PEIyKTOPHI MCHOJB3YIOTCS B BBICOKOHATPYXKEHHBIX NPHBOJAX, Korga Tpedyercs
obecnednTs OOJBIIOE TMEpPeNaTOYHOE OTHOIICHHWE NMPH MHUHUMAJIBHBIX MaccOrabapHTHBIX XapaKTePHCTHUKAX.
Hecmotps Ha To, uTO 3anaanele GUPMBI IPEJIATAIOT MMPOKYIO JHMHEHKY IIaHETapHBIX MOTOP-PEIYKTOPOB, B
HACTOSIIEe BpeMsl aKTyalbHOW 3ajlavell sSBISETCS MMIIOPTO3aMelleHNe 3apyOeKHBIX MaIlHHOCTPOUTEIbHBIX
W3JENUN OT€YeCTBEHHBIMU aHAJIOTaAMH.

Lens nanHO#M paboOTH — pa3paboTKa OPUTHHAIBHOW KOHCTPYKIIMM MHOTOCTYIEHYATOTO TUIAHETAPHOTO
MOTOP-PEIyKTOpa, HE YCTYMAIOIIEH M0 Ka4eCTBY MMITOPTHBIM aHAJIOTaM

B kauectBe mporoTuna ObUT BEIOpAH MOTOP-PEAYKTOP (PUPMBI C ACHHXPOHHBIM JIBUTATENIEM, OJJHOTO U3
JUJIEPOB CPey MMPOU3BOAUTENEH peayKTOpoB - pupmbel Comer Industries ¢ nepeaaToyHbIM OTHOMEHHUEM 615.2,
YacTOTOW BpalleHHsI BEIXOJHOTO Baja 2.2 1/MHH 1 MOMEHTOM Ha BbIXoaHOM Bairy 1700 Hwm.

Ha mepBom »3Tame BBHIMONHEH MOWCK ONTHMAIBHOTO KOJHYECTBA CTYINEHEH W THINA IUIaHETApHBIX
3y0uareIx mepenad pemykropa. PaccmarpuBamuck mepemaum 2k-h m 3k, kak oOnamarommue HauOOIBIIAM
KHHeMaTH4ecKuM 3¢ddexkroM u Harpy3ouHod cmocoOHOCTBIO. [l KaXmoro BapuaHTa KOHCTPYKIHMHU
BBITIOJHSITUCH PACUEThl 3yOUaThIX Mepellad Ha YCTAIOCTHYIO MPOYHOCTh W MPOYHOCTH MPHU KPATKOBPEMEHHBIX
meperpy3kax. B pesynbpTare CpaBHHTENHHOTO aHAIM3a KOHCTPYKIHMM OBUT BRIOpaH HYETHIPEX CTYICHYATHIN
TUTaHETAPHBIA PEAYKTOP ¢ Iepenadamu Tuma 2k-h.

Ha BTOopoM sTame BhImonmHEHO Ooyiee AeTalnbHOE HCCIENOBaHHE MPHHSTOTO BapuaHTa KOHCTPYKIIUHU C
IIEJTBI0 BO3MOYKHOTO CHIDKEHUSI MACCHI, TIOBBIIICHUS TEXHOJIOTHIHOCTH M CHIDKEHUSI CTOMMOCTH M3TOTOBIICHUS
penykropa. Haumbonee ymauHoe pelIeHHWE TMONYYEHO JUIS a30THPOBAHHBIX 3yOdYaThIX KOJIeC, MpUYeM
COOTBETCTBEHHO JJIsI NIEPBOTO M BTOPOTO, TPETHErO M UYETBEPTOTO IUIAHETAPHOTO pPAfa yIaloch IOOUTHCS
OJIMHAKOBBIX YHCEIl 3yObeB 1 K03(p(PHUIIMEHTOB CMEIIeHUs] HHCTPYMEHTA MTPH Hape3aHuu Koiec. Mcmons3oBaHue
YeThIpeX CaTeJUIMTOB BMECTO OOBIYHO TpeX ISl TPEThEr0 M YETBEPTOTO IUIAHETAPHOTO pSa TMO3BOJUIO
YMEHBIINTh JUaMETPaIbHBIA pa3Mep KopIyca MoTop-penykropa [1].

PaboTocnioOHOCTE MJIaHETapHOTO PEeNyKTOpa 3aBHCHUT HE TOJNBKO OT KadecTBa 3y0daThIX mepeaad,
MOIIMITHUKOBBIX OIOp, HO M OT MPOYHOCTH W JKECTKOCTH Boawia. 1lo3TOMy Ha 3aKITIOYHTEIHHOM 3Tare
paboThl 0cO00€ BHHUMaHHE OBLIO YJICJIECHO OICHKE PabOTOCIOCOOHOCTH HauOoJiee HArpy»KCHHOI'O BOJAMIA
TUXOXOJHOTO IUTaHETapHOro psifa. OCHOBHBIE TEOMETPUYECKHE TMapaMeTpbl BOJMIIA HA3HAYAINCHh 110
pEKOMEHJAIMsIM, TIPEICTaBIeHHBIM B paboTtax [3, 4]. C 1enpl0 CHU)KEHHS MACChl, BOAWJIO W BBIXOJHOM
TUXOXOJHBIN BaJl pelyKTOpa BBHITIOJHEHBI B BUAE OAHOM netanu. TeM He MeHee, A1 OKOHYAaTEIbHOTO BBIBOJA O
paboOTOCIIOCOOHOCTH KOHCTPYKIMU TPeOyIOTCS JONOJHHUTEIbHBIE pacueThl. B pabore [5] wu3moxeH
MPHUOIKEHHBI METOJT pacdeTa BOAWJIA HA MPOYHOCTh, OCHOBAHHBIN Ha MPEACTABICHUU MPOCTPAHCTBEHHON
KOHCTPYKIIMM B BHUJE IUIOCKOW pambl. boriee TouHas OIleHKa HaNpsKEHHO-Ie()OPMHUPOBAHHOTO COCTOSIHHSA
BOAMJIA BO3MOXKHA IPU HCIOJIB30BAaHUU METO/a KOHEYHBIX 371eMeHTOB [5]. Pacuer Bomena Ha mpodYHOCTH
BhIMONHsUICS ¢ nomolisio mporpammsl SPLIDWORKS SIMULATION. 3D mozaens Boauia MpejcTaBieHa Ha
puc. 1.

HenoctaTtkoM paccCMOTpPEHHOW KOHEYHO-3JIEMEHTHONH MOJENH SBISIETCS JIOCTaTOYHO TIpyOasi OIleHKa
MPOYHOCTH KOHCOJIBHOM YacTH BaJia C IUIOHOYHOW KaHaBKOH. JljIsi yTOYHEHUs peuieHus HeoOXOIUMO OBLIO
BBINIOJTHUTD JIOTIOJTHUTENBHBIA pacyeT AeTalu B cOOpKe, COCTOSILECH M3 BOAMIA THXOXOAHOTO IJIAHETApHOTO
psana, MIOHKKM W ¢uaHneBoi mnoaymydrtsel (puc. 1). PerieHue KOHTakTHOW 3aladu JUisi IIMIOHOYHOTO
COEIMHEHMS MOITBEPIUIIO IPEATIONOKEHNE O JOCTATOYHOM 3arace MPOYHOCTH KOHCOIbHOM yacTu Boauna [1].

['pannunbie ycnoBus s cOOPOK OMPEAENSIOT CYIECTBOBAHNE U3/IENNS B OKPYKAIOIIeM IPOCTPAHCTBE,
a TaxKe B3aUMOJIEHiCTBHE KOMITOHEHTOB. Ha3HaueHe rpaHYHbBIX YCIIOBUI WHOT/IA MIPEICTABISIET CBOETO po/ia
HUCKYCCTBO, IOCKOJBKY KOHCTPYKIMH KpaliHe pelnko (QYHKIMOHHPYIOT B HICalbHON cpene, TIe CTPOTro
cO0JTF01at0TCs A0CTPAKTHBIC MOJICITH B3aUMOJICHCTBUS COCTABJISIFOIIUX 3TUX KOHCTPYKIIHIA [6].

CreneHp afeKBaTHOCTH IpH HAa3HAUYEHWH TPAaHUYHBIX YCIOBHH HMMEET HE MEHbIlee 3HA4YCHHE IS
TOYHOCTH MOJIENMPOBAHUS, 9eM (QYHKINOHAIFHOCTE PH TIOCTPOSHUH CETKH M3 KOHEYHBIX IIEMEHTOB.
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Pucynox 2. Koneuno-snemenmuas mooens 800und muxoxo0H020 HIAHEMapHo2o psaod MOmMop-peoyKmopda

CeTKa KOHEYHBIX 3JIEMEHTOB OoJie€ BBICOKOM INUIOTHOCTHIO KOHEUHO-DJIEMEHTHOM MOJIEIHM BOIMIIA
MoKa3zaHa Ha pucyHke 2. Kak BHUIHO, HCTIOIB30BaHBI AJIEMEHTH ¢ MapaOOIMUeCKUM IOJIEM TepeMelieHu, a
rio0agbHBIE TApaMeTPhl CETKU MO00PaHbl TaK, YTOOBI MO HIEKe HaJl OTBEPCTHSIMH PAcCIIONiarajioch HE MeHee
TpeX DSJIEMEHTOB. OJTO TO3BOJSIET C JOCTATOYHOW TOYHOCTBHIO allllPOKCHMHUPOBATH pacIpelelieHne BCeX
KOMITOHEHTOB JiehopMannii ¥ HaIIpsDKEHUH B MpejiesiaX CeYeHusI.

B pesynpraTe KOHEYHO-DIIEMEHTHOTO pacueTa TONYYEHBI TOJNS HAmpsDKeHW (MaKCHUMallbHOE
HamnpsbkeHre Von-Mises), koadunmenTa 3amnaca IpoYHOCTH U niepemernnennid. Hampsokerne (mo Von-Mises) u
MECTO MaKCUMaJIHHOTO HAMPSKEHUS TTOKa3aHbl Ha PHC. 3.

won Mises (M/mm# 2 [MPa]] FOS

1.13%:+002

1.13%+002 1.000e+001
I 1.04de+002 I 9,606+ 000
L 9.483e+001 L 9.211e+000
. 5.54de+001 . B.817e+000

. 7.59%e+001 . B.422e+000
. B.645e+001 _ G.023e+000
| L 5.696e+001 | T.633e+000
| 4.747e+001 | 7.239:+000
L 3797e+001 | 6.845:+000
L 2843e+001 | 6:450e+000
1.599+001 I £.0562+000
3.453+000 56610+ 000
I 1,212e-008 5.267e+000

Pucynox 3. Hanpsocenues no Muzecy (von-Mises) Pucynox 4. Koagpguyuenm szanaca npounocmu

[ony4eHo pacnpeneneHue 3anacoB NPOYHOCTH. MUHUMAIBHBIN KO3(QQHUIUECHT 3anaca MPOYHOCTH PaBEeH
5.27.Ha puc. 4. moka3aHsl OJs pacnpezeneHus KodhdUIueHTa 3amnaca mpoYHOCTH.

AHanu3 pe3yabTaTOB KOHEYHO-3JIEMEHTHOTO pacyeTa yKas3ajl Ha BO3MOXKHOCTb YMEHBLICHHS MacChl
peayKTOpa 3a cueT U3MEHEHHUS T€OMETPHUECKUX ITapaMeTpoB BOAMIIA.

B 3akmroueHnu ciefyer OTMETUTh, YTO pa3paboTaHHas KOHCTPYKLHUS MOTOP-PEAyKTOpa MONy4Hiiach
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OoJiee eTKoi ¥ KOMIAKTHOW IO CPAaBHEHHUIO C UMIIOPTHBIM aHAJIOTOM.

MeTooM KOHEUYHBIX 3JICMEHTOB TIOJIYYCHBI TMIOJI HANpsDKCHHWN BOAWIA, Hauboliee HArpyXKCHHOM
THXOXOMHOH Tmepenadn. MakcuMmanbHOe HampsokeHne von-Mises paBHo 114 MIla. MwuHUManbHBINA
Koa(UIMEHT 3amaca MPOYHOCTH paBeH 5.2, 4TO JOCTATOYHO MPH U3TOTOBIEHNH Boania u3 cranu 40XH.

PesynbTaThl pacueToB, BBIIOJHEHHBIX MJI1 KOHEYHO-DJIEMEHTHBIX MOJIEJeH ¢ CeTKaMu BBICOKOM
TUIOTHOCTH, IIO3BOJIIIOT CHAENaTh BBIBOA O pabOTOCHOCOOHOCTH BOAWJIA IO KPUTEPHAM MPOYHOCTh. B
KOHCTPYKIIMHU UCIIOJIb30BaHbI TOJIBKO POCCUICKUE MaTEPUANIbl U KOMIUIEKTYIOIIHE.
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ANALYSIS OF PLANETARY GEARBOX CARRIER
Al-Rufaee F. M.
University of Wasit, Wasit, Iraq

Planetary gearbox systems are generally used in different fields to their advantages of
efficiency, weight - to - high power ratios, and so on. Planetary gearbox system is used at low noise
place and noiseless applications like medical tools, helicopters and wind power plant. The load,
environmental effect etc. parameters are affect the carrier. In this study the carrier is used as the
present study. The parameters chosen for analysis is force and pressure etc. are taken as fixed
parameters for analysis's, Von-Mises stress, and safety factor. By using Solidworks and Solidworks
simulation software, analysis of that generating model is done. The task would be accomplished with
the help of manual calculation and validate with the help of software programs. And also it is
accomplished with the help of CAD modeling and finite element analysis by using Solidworks and
Solidworks simulation software.

Keywords: planetary gearbox, carrier, Von-Mises stress, safety factor
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VK 691.5

BJIMAHUE BbBICOJIOOBPA30OBAHUSA HA CTPOUTEJIBHBIE KOHCTPYKIIUU
Kyona H. B., benakoe B. A.
Ypanvckuil pedepanvrwiil ynusepcumem, Examepunbype, Poccus

Ilpusedenvl 0CHOBHbIE NPUUUHBL 00PA306AHUS  BbICONI08, YXYOUAIOWUX BHEWHU 6UO0 U
COKpaWarowux  Cpox  caynucbvl  cmpoumenvhvlx — KOHcmpykyuti.  Ilpeonooicenvt  nymu  no
npeoomepaujeHulo 8blCoI000PA308aHUA, YMO NO360IUM COXPAHUMb 001208€YHOCMb 00bLEKMO8 U
CHU3UMb IHEP2O- U PeCyPCO3ampamai.

Kniouesvie  cnosa:  eviconvl,  Kopposus ~— Oemond, — HPUYUHLL  BbICOIO0OPA306AHUA,
npeoynpesicoeHue 00paz08anusi 8blCON08

31aHUA M COOPY)XEHHsS B IPOLECCE CTPOHUTENbCTBA M IKCIUTyaTallMH IOJABEPraroTCs arpecCUBHOMY
BO3JIEMCTBUIO OKpy»Karomieil cpensl. Ilepemansr Temmeparyp, BoJa M Bilara, ra3bl M adpo30JId Pa3IHYHOTO
XMMHUYECKOTO COCTaBa BIHUSIOT Ha CPOK CIIYKOBI CTPOHUTENLHBIX KOHCTPYKIMH. Ha (acanax 3manuii u3 6eroHa,
KHAPINYa, IPUPOJHOTO U MCKYCCTBEHHOTO KaMH$, OIITYKAaTYPEHHBIX U OOJIMIIOBAaHHBIX KEPAaMHUYECKOH IIIIMTKOM,
Ha TPOTYapHBIX U (GacagHbIX OCTOHHBIX IUIUTAX MOSABIISIIOTCS BBICOJIBI.

Briconel — 310 00pa3zoBaHusi OenbIX OTIOKEHWH Ha TOBEPXHOCTH W BHYTpU Matepuaia. [lomumo
CHIDKCHHSI  OKCIUTyaTallMOHHBIX  IOKa3aTeled BBICOJBI TNPHUBOJAT K  YXYIUIEHHIO  apXUTEKTypHOH
BBIPA3UTEIbHOCTH OOBEKTOB.

B OeroHe u kupnu4e BbBICOJIBI HPUBOMAT K MOSIBICHUIO MEXaHMYECKUX HANPSIKEHUH, KOTOpHIE
BIIOCJIEACTBUHY Pa3pyIIAIOT KOHCTpYKIUH [1].

UccnenoBanusiM 1o BBICOJIOOOPa30BaHMI0 B OETOHHBIX H3JENUSIX M KOHCTPYKIMSAX MOCBSIIECHO
MHOeCTBO padoT [1—6]. OCHOBHBIE TPHYNHBI BEICOIO00PA30BaHUS CIEAYIOIIHE:

*  THUAPONWUTHYECKHH pacmaji HEKOTOPBIX MHHEPaJOB IOPTIAHAIIEMEHTHOTO KIMHKEpa B TMpoIecce
TBEPICHHUS; B PE3YNbTaTe BBIICISCTCS 3HAYUTEIBHOE KOJMYECTBO THAPOKCHIA KalblMsi B CBOOOIHOE
COCTOSIHHE;

*  no0aBKH, BBOJAUMBIE B OETOHHYIO WJIM PACTBOPHYIO CMeCh (HarpuMmep, MPOTHBOMOPO3HBIE COJIN);

*  COJIM, MOCTYMAIOIIUE C TPYHTOBBIMHU BOJIaMH, TAK)KE MOTYT OBITh HCTOUHUKAMH 00pa30BaHUS BHICOJIOB;

*  pacTBOpUMBIC BEIECTBA, HAXOMIIHMECS B MCXOAHBIX MaTepuanax, MOTYT SBISATbCA HPUIMHON
BBICOJTI000Pa30BaHUS;

*  JIOTIOJHHUTENBHOE YBJIAXXHEHHE B MpPOLECCe SKCIUTyaTallud H3JeNUi W KOHCTPYKUUH HPUBOJUT K
TMIOSIBJICHUIO BHICOJIOB.

VYcrpaneHue BBICOJIOB — 3ajaya He U3 Jerkux. Ilosromy ciemyer paboTaTh Ha MHpedyHpexIcHHE
o0pa3oBaHHs BBICOJIOB, 3aJI0)KEHHBIX B HMCXOJIHBIX MaTepHajaX, TEXHOJOTHH W YCJIOBHAX OSKCILTyaTaIllH
paccMaTpuBaeMbIX MaTepUasoB [3].

Cy1ecTByeT HECKOJIBKO ITyTeH MpeaypexIeHHs BEICOT000pa30BaHMs:

*  HCIIOJIB30BaTh HMCXOJHBIE MAaT€pUABI, KOTOPHIE HE CIIOCOOCTBYIOT OOpa30BaHUIO BEICOJIOB (BMECTO
MOPTJIAHAIIEMEHTa MOKHO HCIIOJIb30BATh IIIJIAKOMIOPTIIAHAIIEMEHTHI, My LII0JIAHOBHIE IIEMEHTHI U JIp.);

*  «CBSI3aTb» B BOJOHEPACTBOPHUMBIE COCANHEHNSI KOMIIOHEHTHI, 00pa3yIolIe BBICOJIbI, MUKPOKPEMHE3EM
CHOCO0EH IepeBecTH THAPOKCUIBI B HEPACTBOPUMBIE THIPOCHUIMKATHL;

* «HE BBHIMyCKAaTh» Ha IOBEPXHOCTh THAPOKCHBI, OOpa3ylOIIUe BBHICOJBI: HEOOXOIMMO IOJIOUPATH
MIPaBUJIBHOE COOTHOLIEHHE MAaTEpUalIOB «3aMOJHUTENh — LIEMEHTHOE TECTO», a TaKKE COCTaB CaMoOro
IIEMEHTHOTO TECTa JJIs TOTO YTOOBI B O€TOHE He 00pa30BHIBAIACH CHCTEMAa COOOIIAIONTUXCS MaKPOIIOP;
HEOOXOJMMO MOAOMpATh 3aIOJIHUTENb C ONTHMAJIBHBIM 3€PHOBBIM COCTaBOM, a TAaKXE BBOIUTH B
cocTaBbl OETOHA M pacTBOpa ClielHanbHbIe 100aBKY;

*  CHU3UTH BOJOLIEMEHTHOE OTHOLICHHE, T00MBasiCh BO3MOXKHO MOJHOH rHIpaTanyy IEMEHTA.

* HAHECTH 3aIllUTHBIE NPONHUTKH (THaApodoOH3aTOphl) HA TOBEPXHOCTH OETOHHBIX W3ACTUN W
KOHCTPYKIMI C IENBI0 CO3AaHMSA Ha MOBEPXHOCTH MPO3PAYHOU IIICHKH, KOTOpas 3aKpbIBAeT IOpPHI
0eToHa U NPENSTCTBYET MOSIBICHUIO BBICOJIOB.

Takum 00pa3oM, BBICOJIBI SIBIISIIOTCS CEPHE3HBIM HENOCTATKOM MHOTHMX CTPOUTENBHBIX OOBEKTOB,
paspymas KOHCTPYKIMM M TIOpTS BHEIHWH BuA. OCHOBHas NMpPUYMHA BBICONOOOpa30OBaHMS — BBIXOJl Ha
MOBEPXHOCTh KOHCTPYKUMH M3 OCTOHA WM PAacTBOpa THIPOKCHIIOB KalbIHs, MarHus U APYTHX COSAWHECHUH.
[IpenynpexxaeHne BBICOIOO0OpPa30BaHUSI — BBEICHME B COCTAaB J00aBOK, KOPPEKTUPOBKA TEXHOJOIHH,
MpUMEHEHNE THAPOPOOHBIX TMOKPHITHA © JAp. TakuM o00pa3oM, TpeMIOKEHHBIE CITOCOOBI CHIDKCHHS
BBICOJI0O00Pa30BaHMs MO3BOJISIOT MPENOTBPATUTH pa3pylleHHe KOHCTPYKUUH M MOBBICHTh WX JOJITOBEYHOCTb.
Tem caMbIM CyIIECTBEHHO CHU3UTH SHEPTO- U PECYPCO3aTPaTHI.
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INFLUENCE OF EFFLORESCENSE ON BUILDING CONSTRUCTIONS
Kudla N. V., Belyakov V. A.
Ural Federal University, Ekaterinburg, Russia

The main reasons for the efflorescence formation deteriorating the appearance and reducing
the service life of building structures are given. The ways preventing efflorescence are proposed. It
allows to save durability of structural objects and to reduce energy- and resource costs.

Keywords: efflorescence, concrete corrosion, efflorescence reasons, efflorescence formation
prevention
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PA3PABOTKA HOBOI'O IMOKOJIEHUS N3HOCOCTOMKOI'O DJIEKTPOXUMHNYECKOI'O
MOKPBITHUSA JJI BAHIATHI KOPITYCA BYPOBBIX JOJIOT C PDC-2JIEMEHTAMHU
HAKJIOHHOI'O U TTOPU3OHTAJIBHOI'O BYPEHMUA
Apxunoe /. U., Honywun H. U., Osuunnuxkoea M. C., Macnoe A. JI.

Hayuonanvnuiii uccnedoeamenvckuti mexnonocudeckuti ynusepcumem « MUCuCy, Mockea, Poccus

Ilpeocmasnena mexnono2us no NOBLIUEHUIO AOPAUBHOL CIMOUKOCMU KOpnyca 6Ypo8blx 0010m
¢ PDC-snemenmamu memoOoom HaneceHus UBHOCOCMOUKUX DJIEKMPOXUMUUECKUX HNOKPLIMULL,
VAPOUHEHHBIX HAHOOUCHEPCHBIMU NOPOWKAMU OuoKcuoa xpoma ¢ moouguxamopamu Te, Sn u Fe,
pazpabamuléaemviMu o HOBOU MEXHOIOSUU SUOPOMEPMATLHOO CUHME3A.

Kntouegvie cnosa: 6ypoeoe oonomo, PDC-anemenm, HAHONOPOWOK OUOKCUOA XpoMma,
INEKMPOXUMULECKOE NOKPbIMUe

Mannas paboma evinoimeHa 6 pamkax heoepanrbHo20 UYenegozo NpoeKma Nnpopammbl
«Hccnedosanus u  pazpabomku N0 NPUOPUMEMHBIM — HANPABLEHUAM  pA36UMUsl  HAYYHO-
mexHonocuieckoeo komniexca Poccuu na 2014-2020 200v1» no meme «Paszpabomrxa mexnonozuu
U320MOBNIEHUSL  BbICOKOIDPPEKMUBHBIX  00N0M  20PU3OHMAILHO20 U HAKIOHHO20 Oypenus O
Hegpmezazosol ompaciuy coenawenuss Ne  14.581.21.0012 (ynuxanvueiti udeHmuguxamop
coenawenuss RFMEFI58115X0012) npu  ¢unancogoti  noodepiicke  NPUKIAOHBIX — HAYYHLIX
uccnedosanuii Munucmepcmeom obpazosanus u nayku Poccutickoii @edepayuu.

[loBBIlIIeHNE W3HOCOCTOMKOCTH 30HBI a0pa3WBHOrO H3HOca Kopmyca PDC-monoT mnpuBOOUT K
3HAYUTETFHOMY YBEITHMUEHHUIO CPOKa CIyx)0b1 OypoBoro nonota [1]. PaspaboTka coBpeMeHHBIX OypOBBIX TOJIOT
¢ PDC-amemeHTaMu SIBISETCA CIOXHBIM TEXHOJOTHYECKHM TiporieccoM. [lepcrieKTHBHBIM HampaBlieHHEM
yBenu4YeHHUsT aOpa3UBHON CTOWKOCTH KOPITyca JIOJIOTa SIBJISICTCS HAHECEHHE M3HOCOCTOMKUX XPOMOBBIX MU
HUKEJIEBBIX MOKPBITUN, YIPOUYHEHHBIX HAHOJUCIEPCHBIMU MOPOIIKAMHU OKCHIA aTIOMUHUA, AUOKCHIA XPOMa
Wi anmMasa. Takoe TOKpBITHE O0JIafjaeT 3HAYMTENBHOW CTOWKOCThIO K aOpa3sMBHOMY H3HOCY 3a CYET
M3MENTbUCHUST CTPYKTYPHI M 3(deKTa IHUCIIEPCHOTO YIPOYHEHHS OT HaHodacTull [2]. OTIHYHTeTsHOMN
OCOOCHHOCTPH JIAHHOTO METOJa OT IIUPOKO PACIPOCTPAHEHHOI'O ra30IIaMEHHOTO HAHECCHUSI U3HOCOCTONKUX
MOKPBITUN SIBISIETCSI HU3Kas TEMIEpaTypa HAHECEHHs MOKPBITUS, KOTOpas HE IPUBOJUT K H3MEHEHHUIO
CTPYKTYpPHI KOPITyca B MeCTE KOHTAKTa, M TAKXKE HE CHUKACT MPOYHOCTHBIC XapakTepuctuku PDC-amemenTa.

B nmamHO#l paboTe NpPOBOAMIMCH HCCICIOBAHMN HAHOIAUCICPCHOTO TIOPOIIKA ITUOKCHAA XpoMa |
MOKPBITHS Ha U3HOCOCTOHKOCTh. B kauecTBe yrpouHstomied (as3pl HCIONB30BANUCH HAHOYACTHIIBI JHOKCHIA
xpoma ¢ momudukatopamu Te, Sn u Fe, pa3zpabaTpiBaeMbIMH TO HOBOW TEXHOJOTHUH THAPOTEPMAIBLHOTO
cunTes3a [3]. Mero/ Mo3BoJIseT MOMy4YaTh HAHOYACTHUIIBI IMOKCHA XpPOMa Pa3IMYHBIX Pa3MepoB U MOP(OIOTUH
MyTeM VIOpPaBIICHUs CTaAUSIMH HyKJIealmu W pocTa. IlomydeHbl W HCClieJOBaHbl MarHUTHBIE HAaHOMOPOIIKH
JIMOKCHJIA XpOMa ¢ KOMIUIEKCOM 3apobliieodpasyromux no6aBok Mo-Sb, W-Sb, Sn-Te. Brepssie cuctemHO
M3YYEHO BIHMSHUE TBOMHBIX 3apO/BIIIC00pa3yONNX PeareHTOB, OMPeeIeHbl 3aKOHOMEPHOCTH UX BIMSHHS Ha
MOP(HOJIOTHIO, TUCIEPCHOCTh, CTPYKTYPY, MarHUTHBIC CBOWCTBA M TEPMHUYECKYIO CTaOMILHOCTh. B pabote
SKCIIEPUMEHTANIBHO MOATBEPXKIACHA TEOPUsI T€TEPOIMUTAKCUATIBLHOTO POCTa KPUCTAIIOB THUOKCHIA XpoMma Ha
M3O0CTPYKTYPHBIX 3apOJBIIIaxX PpazIudHOW MOP(OJIOTHH B THAPOTEPMAalIbHBIX ycnoBuax. [lokazano, dro
BapbUPOBAHHME Pa3MEPOB HAHOYACTHUI[ NMPOBOAMTCS 32 CUET M3MEHEHMS YHCIa M TUaMETPOB 3apoisimei. Ha
MpUMEPE CUCTEMBI ¢ MOTUPHUIMPYIOIUMHU To0aBKaMu coearHeHud W u Sb, ycTaHOBIICH JUaMeTp aKTUBHOTO
3apOJIBIIIIEBOT0 KpHUCTauia, paBHbIA 13 HM. OmnpeieneH ONTUMANBHBIN COCTaB KOMIIOHEHTOB, HEOOXOIUMBIX
JUTSL CO3JIaHUSI HAHOIOPOIIKA ¢ MaKCHMMaJIbHBIMH (YHKIIMOHAJIBHBIMH XapaKTCPUCTUKAMU M PACIIUPSIOIINX
00J1acTh IPUMEHEHHS MaTepHalia B TeXHUu4eckol chepe. CHHTE3MpOBaHHBIE MMOPOIIKOBLIC HAHOMATEPHAJIbI HA
OCHOBE JIMOKCH/Ia XpOMa UMEIOT BBICOKHN MOTEHITMA IPOMBITIIIEHHOTO IPUMEHEHHSI, B YaCTHOCTH, B Ka4eCTBE
YIPOYHSIONIETO NOKPHITHSA. HanodacTuirel umenn GpopMy CTepKHEH pazMepaMu B ITOTIEPEIHOM CEUSHUH OKOJIO
35 um u pnunHoit 100-160 uMm [4, 5].

Hanecenrne mOKpBITHS MPOBOJWIM C IOMOIIBIO KJIACCHUECKOTO JJIEKTpoiuTa YoTrca. B kadecTBe
STAIOHHOTO TIOKPBITHS BBICTYNAIO HUKEJIEBOE JJIEKTPOXMMHUYECKOE MOKPBITHE, OCAKIACHHOE MPH TUIOTHOCTH
toka 1,00 A/nm* u 06namaronme MEUKPOTBEPAOCTEIO Ha yposHE 3200 + 300 MIla. M3HOCOCTOMKOE MOKPHITHE,
YOPOYHEHHOE HAHOJAUCIIEPCHBIM IOPOIIKOM JMOKCHIA XpOMa, MOJYYEHHOE B pe3yjibTaTe HCCIEAOBAHMIMA
obmagano mukporBeprocteio 5800 + 400 Mlla. Takum o0pazom, 3a cueT HAHOMOJU(PHULIUPOBAHUS TTOKPBITHS
YIAJIOCh YBEIIMYUTH MUKPOTBEPIOCTh MPAKTUUIECKU B 2 pasa.

[To onTUManbHBIM pPEKUMaM OBLIM IMOJYYCHBI MOKPBITUS IS IPOBEPKM WX Ha H3HOCOCTOHWKOCTD.
N3HOCOCTOMKOCTh MPOBOAMINA B COOTBETCTBUM ¢ Mertomukoll, omucanHod B ['OCT 9206-80, ucnbitTanus
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npoBoauan B TeueHne 10 MUH, B KauecTBe a0pa3uBa HCIONB30BAaJM alMa3HbIi Mopomok mapku ACM
3epHucTocThio 10/7 maccoit 0,025 .

Takum 00pazoMm, WCHOIB30BaHWE HAHOIIOPOIIKAa AMOKCHIA XpoMa B KadecTBe HaHoMoau(pukaropa
MO3BOJIMJIO 3HAYUTENBHO MOBBICUTh U3HOCOCTOMKOCTD MOKPBITUN W OTKPBITH NEPCIIEKTUBHBIE HAIIPABIICHUS, K
KOTOPBIM OTHOCSITCS 3alllUTa KOPITyca OYPOBBIX JOIOT OT a0pa3sMBHOIO U3HOCA.
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DEVELOPMENT OF A NEW GENERATION OF WEAR-RESISTANT ELECTROCHEMICAL
COATING FOR PROTECTION OF THE CASE OF DRILLING HOLES WITH PDC-ELEMENTS OF
INCLINED AND HORIZONTAL DRILLING
Arkhipov D. L., Polushin N. 1., Ovchinnikova M. S., Maslov A. L.

National University of Science and Technology « MISiS», Moscow, Russia

A technology is presented to increase the abrasion resistance of the drill bit body with PDC
elements by applying wear-resistant electrochemical coatings reinforced with nanodispersed
chromium dioxide powders with Te, Sn and Fe modifiers developed using the new technology of
hydrothermal synthesis.

Keywords: drill bit, PDC-element, chromium dioxide nanopowder, electrochemical coating
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CAMO/JAEJIBHOE YCTPOUCTBO (COOTTEP) ﬂ.]]f[ MPABKU MAHEJIEN KY30BOB
ABTOMOBUJIEN
Enugpanues /1. B., Kopycunoe B. B.
L Iywenckuii cenbckoxossicmeennulil koaneodnc, Lllywenckoe, Poccus

B pezynomame meopueckoii pabomer Oviia paspabomana KOHCMPYKYUSL CAMOOEIbHO2O
yempoticmea  (cnommepa) 05 NPAKU  0ehOPMUPOBAHHLIX NAHenell KY30808 aA8MoMoOuiell.
Yempoticmeo cobpano uz 6wiswell 6 ynompebienuu ObIMOBOU MEXHUKU U INEKMPOHUKY, UMeem
NPOCMYIO KOHCIMPYKYUIO U IJIeKMPULECKVIO CXEM).

Kniouesvie cnosa: Ky306Hou pemonm asmomoouetl, cnommep, moyeyHas c8apKa

Crootrep - 3TO 3IEKTpOoOOOpYIOBaHHE NpEAHA3HAUYEHHOE [JIi PEMOHTa Ky30BHBIX 3JIEMEHTOB
aBTOMOOMIISL. CIIOTTED SIBISICTCS OJHUM M3 CAMBIX IIPOCTHIX M OBICTPHIX BUAOB TOUEUHON CBAPKH.

CoBpeMeHHBIH TPOQecCHOHATBHBIN KY30BHOH PEMOHT HE BO3MOXEH Oe3 mpuMeHeHHs criorrepa. OH
MO3BOJIIET 3HAYMTENILHO COKOHOMHTH BpeMs TPH PHXTOBKE, NpaBke Mertayuia. Ecnu paHbiie, korga ObUTH
TOJIBKO MOJpPYYHBIC CPEACTBAa TAaKHE, KaK MOHTAXKa, «PECcopa», MOJIOTKH, JONATKHM M MHOTHE ApYyTrHe
KEJIEe3SIKH, IMPUXOAMIOCh K INpHUMEpY pa30ouparbh ABEPb M BBICTYKMBAaTh METaUI W3HYTPH, TO TEHEPh C
WCIIOJIb30BAHMEM CIIOTTEpa, HPO 3Ty JHIIHIOK paboTy MOXHO 3a0biTh. Camoe OOibLIOE NPEHMYILECTBO
CHOTTEPAa — 3TO TO, YTO YCHJIME MPHUKIAABIBAETCA TOJIBKO K BHEIIHEH CTOPOHE MOBEPXHOCTH MOBPEKICHHOM
JIeTaIy, TEM CaMbIM 3HAUUTEIBHO 00JIerdas 3a1ady.

Oco0eHHo cnoTTep yno0eH MpH PUXTOBKE JeTalel Ky30Ba, K KOTOPBIM 3aTPyIHEH JOCTYH U3-3a TeX WIN
WHBIX KOHCTPYKIIMOHHBIX ocoOeHHOocTeH. [Ipn peMOHTe Ky30BHBIX JeTalell ¢ MPUMEHEHHEM CIIOTTEpa HY)KHO
NPUBApUTh K Ae()OPMUPOBAHHON AETallM CIIEHUAJIBLHBIN KpeneK, KOTOPBIH MOCpeACTBOM 0OpaTHOrO MOJOTKa
BBITATHBAET MCIOPUYCHHBIH MeTail. Takke CHOTTep crocoOSH HArpeBarh €ro, MO3TOMY K METaly OBICTPO
BO3BpalaeTcs ObICTpas KECTKOCThb U hopMa.

B 3aBoickoM HCHONHEHMH CHIOTTEPbl MMEIOT JOCTATOYHO BBICOKYIO cromMocTh (0T 30 ThICc. pyo.),
BO3MOXHO, TaKasi CTOUMOCTb 00yCJIOBJIEHa OTCYTCTBHEM OTEYECTBEHHOI'O IPOU3BOAUTEILS.

B pesynbrare muccnenoBaHus Oblna pazpaboTaHa KOHCTPYKIMS CaMOAENBHOTO YCTPOWCTBA (CHOTTEpaA)
JUIL TIpaBKH J1e(OPMHUPOBAHHBIX MaHeJe Ky30BOB aBTOMOOWIEH. YcTpoiicTBO coOpaHo W3 ObIBIICH B
YHOTpeOIeHNN ObITOBON TEXHUKH M 3JIEKTPOHUKH, UMEET MPOCTYIO KOHCTPYKLHUIO U JIEKTPUYECKYIO CXEMY,
co0paTh KOTOPYIO CMOJKET KaxIbli, BIIaICIOIINI ClIeCapHBIMU HAaBBIKAMU M OCHOBAMH 3JIEKTPOTEXHUKH.

UzroroBneHHOe HaMu YCTPOWCTBO COCTOMT W3 JBYX TpaHc(OpMaTropoB, B3ATHIX W3 OBIBIIUX B
YHOTpeOJICHNH MUKPOBOJHOBBIX Medeil. Ho B 3aBOACKOM HMCHONHEHHM TpaHc(OpMaTophl HE MPUTOAHBI IS
TaKOTO POJia UCIIONB30BaHMUS, TOITOMY MBI I0pa0dOTaNH UX MyTeM pa300pKH M yAaJeHHUS BTOPHYHOW OOMOTKH.
BTopr4Hyr0 06MOTKY CaMOCTOSATENLHO HAMOTAIM CHJIOBBIM MPOBOJOM CedeHHeM 50 MM’, YHCIIO BUTKOB 2.
JopaboTtanHble TpaHC)OPMATOPbl COCTUHWIM MocienoBaTebHO. OOUH KOHEL CHJIOBOTO NPOBOJA SIBIISIETCS
MAaccoi, a Jpyroi COEOUHUIN € IEKTPOIOM OOpaTHOTO MOJIOTKA. YTIpaBJIeHHE LIENbI0 BBICOKOTO HANPSKEHUS
(220B) Ha cuioBBIX TpaHcopMaTopax yCTpOMCTBA OCYIISCTBHIM LEMbI0 HU3KOTO HANPSHKEHHST TTOCTOSHHOTO
ToKa (24B), 6e3omacHoro ais yenoeka. KHONKy ynpaBiieHHsS PachojOXHWIM Ha OJHOM W3 CHIIOBBIX KabOenei
BOJIM3HU KJIEMMBI 3JIEKTPOAA.
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Pucynox 1. [IpunyunuanvHas snekmpuyeckas cxema ycmpoucmed
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Bce anexTpuueckue 31€MEHThl yCTPOKMCTBA OMEIIEHBI B KOPITYC, UMEIOIINI 3a3€MJIEHUE, U HA/IEKHO B
HEM 3aKpPEILICHBL.

OOpaTHBII MOJIOTOK TIPEACTABIsAET cOO0I METaIIMYECKHi MPYT, Ha OJHOM KOHIIE KOTOPOTO HAaXOAMTCS
CTalbHOW OMEIHEHHBIN 3JIEKTPOX, a HAa BTOPOM — Ipy3 € ymnopoM. JleTamm H3roTOBIEHBI Ha TOKAPHO-
BUHTOPE3HOM CTaHKE C IPUMEHEHHEM CIIECAPHBIX ONEpaIi.

Macca ycTpoiicTBa HM3rOTOBJIEHA K3 MAarHuTa OT aKyCTHYECKOro IUHAMHUKA, TakKas KOHCTPYKIIUS
MO3BOJIIET 3aKPEMUTh MAcCy HEIMOCPEJCTBEHHO Ha Je(OpMUPOBAHHOW MaHEIH aBTOMOOWIISL, BOIU3M MecTa
BBINIOJTHEHUS paOOoT 71l YMEHBIICHUS MaJeHUs BEJTMYMHBI TOKA.

[Mpuanun paboTHl yCTpPOHCTBA 3aKIIOYAETCS B CIHEAYIOIIEM: OJJIEKTPOJ] NPUBAPUBAETCI K MECTY
nedopmaru Oiarogaps ANEKTPHISCKOMY HANPSDKEHHO (PAMEPHO 5 BOJBT) ¢ OONBIION CHIION TOoKa (OKOJIO
1500 ammep). 3areM mnpuiaras yJIapHbIE YCHIHS TPy30M OOpPaTHOTO MOJIOTKA, MeCTO JedhopMariuu
BBITSITUBAETCSI /10 HEOOXOMMBIX Pa3MepOB U (DOPMBEI.

Pe3ynpraTer ucmbITaHU CaMOAETHFHOTO CIIOTTEPA HA PAa3IUYHBIX JIEMEHTaX Ky30Ba aBTOMOOWIISA BIIOJTHE
VIOBIIETBOPHUTENBHEIE,  YCTPOWCTBO  CIpaBJISETCS C  TOCTaBJIEHHOW  3amadell, paboTocmocobHO
MPOJOJKUTENBHBIN IEpHOA BpeMeHU. Pacputh QyHKIMOHAIbHBIE BO3MOKHOCTH YCTPOHUCTBA MOXKHO ITyTeM
W3TOTOBJICHUS JIOTIOJTHHUTENBHBIX Pa0OYMX WHCTPYMEHTOB: MUCTOJIETA JJIS NMPUBAPKH KOHTAKTHBIX MIAW0 U
CHENUATFHOTO KPIOYKa Ha 0OpPaTHBIN MOJIOTOK.

HccenenoBanue BBIIOJHEHO IIPU MOAJEPKKE KPACBOr0 IOCYAAPCTBEHHOIO ABTOHOMHOTO YUPEKICHUS
«KpacHospckuii kpaeBoil (QOHI MOANEPKKA HAYYHOH M HAYYHO-TEXHUYECKOH IEATENILHOCTH» B paMKax
peanuzaiuu npoekra: «CamMoIeIbHOe yCTPOUCTBO (CIIOTTEP) sl MPaBKY MaHelel Ky30BOB aBTOMOOHMIIEH.
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HOMEMADE DEVICE (SPOTTER) FOR STRAIGHTENING THE PANELS OF CAR BODIES
Epifantsev D. V., Korzhilov V. V.
Shushensky Agricultural College, Shushenskoye, Russia

As a result of creative work, the design of a self-made device (spotter) for straightening
deformed car body panels was developed. The device is assembled from second-hand household
appliances and electronics, has a simple design and electrical circuit.

Keywords: car body repair, spotter, spot welding
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BE30OINACHOCTbH BECITPOBO/IHBIX JIOKAJIbHBIX BLIYACJIUTEJIBHBIX CETEM
TI'yceiinos H. 3., 'awiumos P. I,
Aszepbatiodcanckuii mexnuueckul ynueepcumem, baxy, Azepbaiioscan

Hannas cmamvs noceéawena aumanuzy cnocobos 0Oe3onacHou nepedauu uHgopmayuu 8
0ecnpoBoOHbIX JIOKALHBIX U KOpnopamusenvlx cemsx. Illpednazaemcs npogooumsv cKaHuposaHue
Paouoouana’oHa HeCKOIbKUX MoYeK O/ 8blAGLeHUs MeMOo008 WUPPOBAHUS.

Knrouesvie cnosa: 6ecnpogoonvle cemu, wugposanue, JOKAIbHbIE CeMU, HPOMOKOI,
aymenmugurayus

HoBrle BO3MOXXHOCTH, KOTOpPBIE OTKPBIBAIOTCS MPU HCIOIB30BAHUM OECIIPOBOAHBIX CETEH, a TaKxke
yA00CTBO 111 KOHEYHBIX IIOJIb30BATENICd B pPyKaxX 3JIOYMBIIUICHHUKA IPEBPAILAIOTCS B HOBBIE PHCKU
uHpopManoHHoil Oe3omacHoctd. K (u3nueckuM oOrpaHMYeHHSM OTHOCSTCA YpPOBEHb CHUTHajda U
qyBCTBUTEJILHOCTh IPUEMOTIEpeIaTUHKA.

YcTpoiicTBa, MOAKIIOYEHHBIE K KOPIMOPATHUBHOM CETH M CO3AAIONIME COOCTBEHHBIE JOKAJIBHYIO CETb,
HEJISTUTUMHOE I0JIb30BaTeNIbCKOE 000pyJOBaHHE OECIIPOBOJHOM CETH, YAaCTO BCTPEUAIOIINECS IPUMEPHI YTPO3
CeTU. YA3BHMOCTH OECIPOBOAHBIX JIOKAJIBHBIX BBIYMCIMTENIBHBIX CETEH W YCTPOWCTB MHOro. Bor Hexoropsie
U3 HHUX: — HEKOPPEKTHO CKOH(UTIYpHpOBaHHBIE TOYKH JOCTYIa; — MCIONb30BaHHE ciaboro mudpoBaHus; —
HeoTKmoueHHbId WPS; — oTcyTcTBHE orpaHuveHuil mpu AocTyne u3 OECIpOBOAHONW CETH NMpEeNnpusiTHA B
JIOKaJBbHYIO CETh MIPEINPHUITUS; — HEKOPPEKTHO CKOH(UTYypHPOBaHHBIE II0JIb30BATEIbCKUE YCTPOHCTRa [2].

[Ipu ompeneneHHBIX yCIOBUSIX MOKHO B3JIOMaTh MpakTHyecku rodoe mupposanne. WEP-mmudpoBanue
B3JIaMbIBaeTCs 3a Heckoidbko MUHYT. WPA-PSK- u WPA2-PSK-mmdpoBanue Toxke MOXKET OBITH B3JIOMAaHO.
Tuner mmgpoBanus WPA-PSK 1 WPA2-PSK moaBepskeHbl aTakaMm C HCIOJIB30BaHUEM Hiepebopa mapoiei.
WPA-Enterprise ¢ mapoJIbHBIM JOCTYIIOM B3JIOMAaTh CJIOKHO, HO TIPH HEKOTOPOM KOJIMYECTBE BRIYHCIUTEIHHBIX
pecypcoB MoxkHo [1]. ['maBHOW OmMOKOH aJAMWHHCTPATOPOB KOMIIAHUM OTCYTCTBHE KOHTPOJIS Haj
YCTpOMCTBaMH, NMOAKIIOYAEMBIMU K BHYTPEHHEH CETH KOMIIAHMM, YTO NPHUBOJUT K IMOBAJIBHOW YCTaHOBKE
M0JIb30BATENSIMU COOCTBEHHBIX YA3BHMBIX TOUEK JOCTYTIA.

Ecte MHOXECTBO IpakTHYeCKUX pemieHuid. Hampumep, MOXHO IIPOBECTH  CKAHMPOBAHUE
panuoamnana3zoHa HECKOJIbKUX IEHTPAILHBIX TOYEK, B YACTHOCTH, METAIONNCA, YTOOB! BBISICHUTh, KAKHE TUIIBI
mHU(POBaHUA HCIOIB3YIOTCS U KAKYIO IOJIE3HYI0 MH(OPMALUIO MOKHO IOJYYUTH OT PaOOTAIOIIUX TOYEK
OecnpoBogHoro nocryna. CraTHCTHMKa IO THIAM HCIIOIL3YyeMOro HM(POBAaHMS IOKAa3bIBACT, YTO MHOTHUE
KOMITaHUH BJaJeNIbleB OECTIPOBOTHOM JIOKaJIbHOM BBIYMCIUTENBHOM ceTH He 3a00TATCs 0 0€30MacHOCTH, YacTO
ucnons3ytoT WEP-mmmdposanue nnm noaaepxusaioT npotokon WPS.

AHanu3 TMOKa3bIBaeT, YTO EAMHCTBEHHOE IMH(pOBaHME, KOTOPOE MOXKHO CUMTATh HAACKHBIM Ha
cerogusAmHUN nMeHs — 310 WPA2-Enterprise+802.1X ¢ wucmons3oBanueM ceptudukaroB (puc. 1). B
pexxume WPA2-Enterprise pemarorcss mpoOiaeMbl, Kacalollyecs pPacHpeAeieHUs] CTaTHUYECKUX KIYed Hu
yIOpaBlieHHs MMM, a €ro HHTerpauusi ¢ OOJBIIMHCTBOM KOPHOPATHUBHBIX CEPBHCOB ayTEHTH(UKALMN
obecrieunBaeT KOHTPOJIb IOCTYIIA HA OCHOBE YYETHBIX 3amucei. st paboThl B 3TOM pekuMe TpeOYIOTCS Takue
pETUCTPaLlMOHHBIC AaHHBIE, KAK UMS M MapoJib MOJb30BaTels], cepTuuKaT 0€30MacHOCTH WM OJHOPAa30BbIH
[apojib, ayTEeHTU(UKAIMA K€ OCYLIECTBISIETCS MEXIy paloueil CTaHIMEH U LEHTPaJbHBIM CEPBEPOM
ayrentuduranmn. Kopmoparusasie cetu ¢ mmpposannem WPA2-Enterprise cTposiTcs Ha ayTeHTU(DUKALIAN 110
npotokory 802.1x uepe3 RADIUS-cepsep.

802.1x mpeamonaraeT TpU POIM B CeTH: — KIMEHT (supplicant) — KIMEHTCKOE yCTPOICTBO, KOTOPOMY
HY)KEH JIOCTYyIT B CeTh; — cepBep ayTreHTHuKanuu (o0sraHo RADIUS); — ayrentudumkarop -—
pOyTep/KOMMYTATOpP, KOTOPBII COEAMHSIET MHOKECTBO KIIMEHTCKUX YCTPOICTB C CEpBEPOM ayTEHTU(HUKAITUN U
OTKJTIOYACT/TIOIKIII0UAET KIMEHCTKHE YCTPOMCTRA.

Ectb Heckonbko pesxumoB padotsl 802.1x, HO caMblii PaCIPOCTPAHEHHBIH M HAIEKHBINA CIICITYIOLIHHA: —
ayreHTU(HKarop nepenaer EAP-3ampoc Ha KIMEHTCKOE yCTPOMCTBO, KaK TOJNBKO OOHApY>KUBACT aKTHBHOE
coeiMHEeHHe; — KIMeHT oTnpasisier EAP-oTBer — makeT naeHTudukanun. AyTeHTH(QHKATOP MEPEChUIaeT STOT
naket Ha cepep ayreHTuukamu (RADIUS); — RADIUS nposepsier makeT u mpaBo IOCTyIa KIHEHTCKOTO
yCTpo#cTBa 110 0a3e JaHHBIX MOJIB30BATENS WM APYTMM IPU3HAKaM, M 3aT€M OTIPABISIET Ha ayTCHTU(PHUKATOP
paspelieHre Wik 3ampeT Ha mojakitoueHne. COOTBETCTBEHHO, ayTEHTH(UKATOP paspeliaeT HiIM 3amperiact
JIOCTYTI B ceTh [3].

Hcnons3oBanue cepsepa RADIUS no3sossier otka3zatbes oT PSK W reHepupoBath MHIMBHIYaJIbHBIE
KJIIOYH, BaJMIHBIE TOJBKO Ul KOHKPETHOW ceccud mnonkiaroueHus. llpome rosops, kimroun muppoBaHUS
HEBO3MOXKHO H3BJeYb M3 KIMEHTCKOTO YCTPOWCTBA. 3alMTa OT IepexBaTa IMaKeTOB OOECIeUYHBACTCS C
MOMOIIbI0 MHU(POBAaHUS MO Pa3HbBIM BHYTPEHHHMM MpoTokonam EAP, kaxnplii W3 KOTOPBIX HMMEET CBOH
0COOEHHOCTH.
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SAFETY OF WIRELESS LOCAL COMPUTER NETWORKS
Huseynov N. E., Hashimov R. H.
Azerbaijan Technical University, Baku, Azerbaijan

This article is devoted to the analysis of methods of safe information transfer on the wireless
local and corporate area networks. It is offered to carry out scanning of a radio-frequency range of
several points for detection of cryptography techniques.

Keywords: wireless networks, encoding, local area networks, protocol, authentication
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YJIBbTPA3ZBYKOBASI OBPABOTKA ITPU HIOATI'OTOBKE HE®THU
Xucmamynnun A. C., Kucauyvin H. A.
Yumckuii cocyoapcmeennwiii Hegpmsnoti mexnuueckuii ynusepcumem, Canasam, Poccus

Paccmompeno enusanue ynompasgyka Ha npoyecc 006e3800cuanus U 00eccoIusanHus He@mu.
Obcyoaicoaemest pons YibmpasgyKko8ol 00pabomku 6 Heghmenepepabamvisaroujeli NPOMbLULTIEHHOCTIU.

Kniouesvie  cnosa:  ynbmpaszeykogoe — obnyuenue,  obe3godxcueanue,  obeccoausauue,
Hegmenpooykmol, msdicenvle npumMecu

JobbiBacMasi HEQTH COAEPIKUT B CBOEM COCTaBE OOJIBIIOE KOJIMYECTBO BOJABI U MPEACTAaBISICT cOOOH
BOJIOHE(TSIHYIO OMYJIBCHIO C BBICOKAM COJIEP)KAHUEM PACTBOPEHHBIX MHUHEPAIBHBIX coield. MHOTHE CTpaHbI
3¢ (GeKTUBHO mepepadaThiBalOT HEPTh M MOBBIMIAIOT €€ KavyecTBO, yOuWpas Bce NpUMECH. busHec Ha
CepoCcoJepkKaIIuX MPOJAYKTaX SBISETCS BHICOKO-TIPHOBUTLHBIM. KadecTBeHHbIE HEPTEPOIYKTHl HUMEIOT
HACTOJIBKO BBICOKYIO IIEHY, YTO 3TO BO MHOTOM ITOKPBIBAET PACcXO/Ibl HA TIEpepadoOTKy.

Kak wu3BECTHO, OCHOBHBIM CHOCOOOM TMOJITOTOBKM HE(TH B HACTOsIIEE BpeMs sIBISETCA ee
TEPMOXMUMHYECKasi 00paboTKa ¢ MCHOIB30BAaHHEM JEIMYNIbraTopoB. HeqoctarkamMu Takoi MOATOTOBKH HEQTH
SIBIITIOTCS.  BBICOKOE DHEPronoTpeOieHrne, METaJUIOEMKOCTh W JKOJIOTWYecKass omacHocTe. llostomy B
HACTOSIIIEe BpeMsI THTEHCHBHO TPOBOJSATCS ITIOMCKH HOBBIX METO/IOB TIOATOTOBKH HE(TH.

B nmocnemHee Bpems TOpPUBIEKAIOT BOMPOCH aKTUBHOIO HCMONB30BaHUS Y3 B mpoleccax
Hedrenepepabotkn. C  ucmonb3oBaHHeM Y3  BO3MOXHO H3MEHEHHE KaK XHMHYECKOrO0 COCTaBa
HEe(TETPOTYKTOB, TaK M WX (U3NKO-XUMHUYECKHX XapakTepucTuk. OOnacTp MpHUMEHEHHs YIIbTpa3ByKa B
HedTenepepaboTKe JOCTATOYHO IUPOKA: HAUWHAETCS OHa OT BO3JICHCTBUS €ro Ha NMpU3a0oiHbIe 30HbI IJ1acTa U
CKBXMH U 3aKaHYMBACTCSI 00ECCONMBAHMEM, OOECCEpUBAHMEM W H3MEHEHHEM XHMHUYECKOI'O COCTaBa
HeTIHBIX cHucTeM. JlocTaTOYHO 4YacTo YIBTPa3BYKOBOE OOydeHHE KOMOWHHPYIOT C TEIJIOBBIMH |
XMMUYECKUMH METOJIaMH, YTO JaeT cuHepreTnueckuil 3ddext. Kpome Toro, aeficTBre BOJH YyBCTBUTEIBHO K
XMMHUYECKOMY cocTaBy HeTeil 1 aMyNbCHii Ha UX OCHOBE.

YpTpa3ByKoBas MOATOTOBKAa HE(TH 3aKITIOYAETCS B YMEHBIIIEHHH KOJIMYECTBAa BPEIHBIX MpPUMECEH B
CBIpO HE(TH U AMYJIBCHI Ha €€ OCHOBE.

Ceipyto He()Th 3aNMBAIOT B PEAKTOp, YCTAHABIMBAIOT YJIbTPa3BYKOBOM H3Iy4aTellb U T€PMETH3HPYIOT
JAHHYIO CUCTeMY. YIIbTPa3ByKOBOW H3JIydaTellb BKJIIOUYAIOT mpu 4actore 18 k['m, aucneprupoBanu Boay B
obwveme 3 % u gepe3 30 ceKyH[ MMOAAIOT B PEAKTOP OKUCIHUTENh B TeueHue 120 ceKyH/, mociie 4ero n3ydaTelb
OTKITIOYAIOT M OCTABJISIOT PEAKTOp JJIsi OTCTAUBAHUS SMYIbCHH M OoXJaxaeHus. OKUCIUTENb MPEACTaBIIsET
coboit pazdasnennsii (0,5-1 %-HbIil) pacTBOpP CEPHON KUCIIOTHI.

Urpoa raza
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Pucynok 1. Yemanosexa obezgodicusanus u obeccoruganus epmu. 1 — cenepamop Y3 konebanuil, 2 —
MAZHUMOCMPUKYUOHHBLU npeobpazosamens, 3 — 801H0800ey, 4 — nampybok, 5 — Xon00uibHuK,; 6 - peakmop

PesynpTaThl OKazanu, 4To colepxkanue cepsl B HehTH yMeHbmmiock 10 0,37 %, conepkaHue conel —
Ha 95 %. llpum ynbTpa3sBykoBOW 00paOOTKE NPOMCXOOWSI YACTUYHBIH KPEKMHI U  (PpakIMOHMPOBAHHE
HeTEnpoayKTa, IPU 3TOM B BEpXHEM cJioe HeTH comepikaHHe Cepbl U COJEeH YMEHBIIWIOCh OTHOCUTEIBLHO
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MCXOJHOTO KOJIMYECTBA, a B HWXKHEM CJIO€ HaOIIONaIOCh CKOIUICHHE TSXKENbIX (PaKIHUA U TPOIYKTOB
OKHCJICHUSI HW3BIEYCHHOM Cepbl, BOABI. JTO CBHUAETEIBCTBYET O TOM, YTO B PE3yJIbTAaTe€ BO3ICUCTBUS
YIBTPA3BYKOBBIX KojeOaHWUI OONBINOW WHTEHCHBHOCTH Habmromaercss 3¢G@deKT, KOTOPBIH MOYKHO
0XapaKTepU30BaTh, KaK «HU3KOTEMIIEpaTypHas TMEperoHka» HedTH, MO3BOJLIONIAS yAAUThL CEpy, CONH H
TSKEIbIe IPUMECH.

B menoMm, BosTHOBBIE KOJIeOaHUS UMEIOT SIBHBIE IPEUMYIIECTBA U HAUOOJBIIYIO 1EeJIeCO00Pa3HOCTh MePe/T
IPYTMMU METOJaMH. BHeIpeHHe TEXHOIOIMU YIIbTPa3BYKOBOH 00paOOTKH ChIpbs, mocrymnatoriero na HII3
MO3BOJISIET CHU3UTh U ONTUMHU3UPOBATH 3aTPaThl MPEANPHUATHS, YTO SBISCTCS BAXHEHIIUM HaIpaBicOUeM HE
TOJIBKO €r0 Pa3BUTHS, a HE PEIKO U BEDKMBAHUS B YCIOBHUSX JKECTKOM KOHKypeHLuH [ 1-8].
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ULTRASONIC TREATMENT IN THE PREPARATION OF OIL
Khismatullin A. S., Kislitsyn N. A.
Ufa State Petroleum Technical University, Salavat, Russia

The influence of ultrasound on the process of dehydration and desalting of oil is considered.

The role of ultrasonic treatment in the oil refining industry is discussed.
Keywords: ultrasonic irradiation, dehydration, desalination, oil products, heavy impurities

71



YK 612.822.1+612.45.015.3

AHAJIN3 COBPEMEHHBIX TEHAEHIIUIA ®OPMUPOBAHUS 1 MOHUTOPUHT'A CUCTEM
MEHEJ’)KMEHTA KAYECTBA IIPEJAINIPUATHUA
Deoomosa A. B., Jlonuux I1. A.

HUpxymckuil HayuoHabHulll UCCIe008amenbCKull mexHuyeckull yuueepcumem, Upkymcek, Poccust

IIpeonoowcennvlil ananusz cospemenHvlX MmeHOeHYull GopmMuposanus u MOHUMOPUH2A CUCTEM
MeHeOdCMeHma Kauecmea NpeOnpusmus Hpusooum, npexicoe 6ce20, K 603MONCHOCMU OYEHKU
Pe3VIbMamusHocmu. U 3QhheKmueHoCmu NPUMeHsIeMblX Memo008 MeHeOlCMeHm a Kaiecmed, d
makoice K anaiu3y ux 6030eticmeue 8 KoMnieKce.

Knrouesvie cnosa: monumopune cucmem — MeHEONCMEHMA, MeHeONICMeHm  Kauecmad,
KOHKYPEHMOCNHOCOOHOCMb, NPOU3800CMBEEHHbLI npoyecc, ouazpamma Ilapemo

1. Me:xnyHapoaHble CTAHAAPTHI KauecTBAa U B3aUMOCBSA3b KPUTepPHEB KavyecTBa U JUHAMHUYECKHX
napaMeTpoB 000pyA0BAHMS NPeINPUATHI

[Ipobnema oOecredeHus] KauecTBa NMPOAYKLUMH M YCIYT, HPEXIE BCEro, HpeAarojaraeT paspaboTKy
3¢ EeKTUBHON CHCTEMbl MEHEIDKMEHTa KauecTBa, aKTyaJbHYIO AJsl JH000H cepbl SKOHOMUKH, VIS JII0OOr0
MPEANpPUATHS, BBIMTYCKAIOMEro MPOAYKIMIO WM OKa3bIBAaIOIIEro YCIyry, B TOM 4HCIe, 00pa3oBaTeNbHYIO.
OpvH W3 TPHOPUTETHBIX TMPHHIUIIOB MEHEIKMEHTa KadecTBa OMNpEAeseT HEOOXOOMMOCTh OpPHEHTAaLuU
MPEeINpPUATHS Ha TOTPEOUTEINS, U, OYeBHIHO,00ecTieueHe KOHKYPEHTOCTIOCOOHOCTH.

BrIicokoe KadecTBO MPOAYKIIMA MOXKET OBITH JOCTUTHYTO Oyiaromaps (hOpMHpOBaHHIO 00OCHOBAHHOMN
MUCCHH, BUACHUA U nonuTuku npeanpusatus. Cranaapt ISO 9000 onpenensieT TEpMUH «IIPOLECC) CAEAYIOLIIM
o0pazom: «JIrobast 1esITeNHPHOCTh NI KOMITIEKC JIeSTeIbHOCTH, HCIIOJB3YIOLIas pecypesl AJ1sl IpeoOpa3oBaHus
BXO/JIOB B BEIXOABI [1].

B 2013 1. MexayHapomHO# opranm3amueii mo craggaptuzanun [SO 1Mo pe3yiapTataM MEKIyHAPOIHOTO
rojiocoBaHusi ObUIO MpHHATO pemieHue o nepecmorpe ISO 9001, omyOnmukoBaH HPOEKT HOBOHM BepCcUU
CTaHJapTa U MpEAToIaraeTcs, 4To oH OyeT onyonukosad B 2015 1. [1].

WuTepec co cTOpoHBI OHM3HEC-cOOOIIECTBA K pa3IMYHBIM CTaHAapTaM B 00JacTH MeEHEHKMEHTa
CBUJICTENILCTBYET, B TOM YHCIIE, O BOCTPEOOBaHHOCTH B yciyrax mo cepruukanud. COXpaHSIOTCS JH
TEHJIEHIIMU POCcTa UHTEpeca K (OPMHUPOBAHHIO CHCTEM MEHEPKMEHTA KaueCTBa, MHBIX CUCTEM MEHEKMEHTA U
cepTuduKanunu? JTa CTATUCTHKA IIPUBEICHA B Ta0I. 1.

Tabnuya 1. Ilocreonue dannvle exceco0Ho2o ucciedosanus 1SO 3a 2011 200, onybruxosannvle 6 dexabpe 2012 200a

Name of standard cerll:"l:;;“t::'l: '20" - edl::'ant::rl:"éﬂﬂl Evolution Evolution in %
ISO 9001 1111698 1118510 -6812 1%
ISO 14001 ' 267457 | 251548 | 15909 | 6% |
ISO 50001 ‘ 461 | 0| ' |
ISO/IEC 27001 | 17509 | 15626 | 1883 12% |
ISO 22000 7 19980 | 18580 | 1400 | 8% |
ISO/TS 16949 ' 47512 | 43946 | 3566 8% |
ISO 13485 ' 20034 | 18834 | 1200 | 6% |
TOTAL 1484651 1467044 17607 1%

W3 Tabnuibl BUHO, YTO HE CMOTPS HA HE3HAYMTENBHBIN CHaJl HHTEpeca K CepTU(HKAINY IO CTAHIAPTY
ISO 9001 (B 2011 romy metictBoBano 6onee 1 100 000 cepTrdHUKATOB), POCT MO BCEM OCTAJIBHBIM CTaHIApTaM
JEPKUTCS JOCTATOYHO BBICOKO M, KAK MUHUMYM, OIIEpPekKaeT pPOCT MUPOBOH 3KOHOMUKH [1].

Penrenne 3a1ay 0OBEKTHBHO CBS3aHO C HEOOXOJIUMOCTBIO BHIOOPA PEKMMOB MEXaHHUECKOH 00paboTKu
V3IETUil C Y4YeTOM JWHAMHYECKHX CBONCTB TEXHOJOTHYECKOW cucTembl. Ompenensioniee BIUSHUE Ha
JUHAMUYECKHE MPOLECChl B TEXHOJOTMYECKOH CHCTEME OKa3blBaeT OCHOBOOOpA3ymoOIIasi IMOJACHCTEMA —
METaJUIOPEKYLIUNA CTAHOK.

2. KadecTBo paGoThl 0600py10BaHMSA MAIINHOCTPOUTEIBLHOT0 MPOM3BOACTBA

TexHuyeckne KOJIMYECTBEHHBIMH TIOKA3aTEN CHUCTEM, OLICHMBAEMBbIC MapaMeTpamH, ONPEACISIOT MX
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KaYeCTBCHHBIMH ¥ BO3MOXHYIO OO0JIACTh NPUMEHCHHMS, JAIOT XapaKTEPUCTUKY OCHOBHBIX OCOOCHHOCTEH
JIMHAMUYECKUX cUCcTeM cTaHka. K HuM, B epByI0 ouepeb, OTHOCATCS CIEeAYIOLIUe noka3aTend [2, 3]:

*  TexHonornyeckue BO3MOKHOCTU CTaHKA.

*  To4HOCTH CTaHKa.

*  IIpou3BOAUTENBHOCTD CTAHKA.

*  DKOHOMMYECKHE U HKCIUTYyaTallMOHHBIE MOKA3aTeN CTAaHKA.

K 3amauam aHanmm3a OTHOCST BBISBIICHHE (PYHKITMOHAIBHBIX CBOMCTB CTAHKOB M HWCCIICIOBAaHHUE ITHUX
CTaHKOB IT0 TTapaMETPaM.

[Ipu 5TOM paznmuyaroT cienyromue GyHKIHOHATBLHBIC CBOMCTBA [4]:

*  MEXaHUYECKUE;

*  METPUYECKHE (TEOMETPUUECKHUE);
*  KUHEMaTHUYECKHUE;

* JWHAMHYECKHUE,

* OHEPreTUYCCKUEC.

OYHKIMOHANILHBIA aHANW3 BKIOYACT BBIIOJIHEHUE CICAYIOMEro o0bemMa paboT: -pa3paboTKy
KHHEMAaTHYECKOM CXEeMbl CTaHKa; -MaTeMaTHYeCKOe ONHMCcaHue (YHKIIMOHUPOBAHHS CTaHKAa; -TIOCTPOCHHE
MaTeMaTHIeCKON MoJienn (PYHKITHOHUPOBAHUS, KOTOPOE 3aBEPIACTCS dTAallaMU OIICHKH, 00OOIIEHUS, BBIIAYH
pE3yIBTaTOB IIPOBEPKU.

3. MOHMTOPHMHTI U AUATHOCTUKA TEXHUYECKOIr0 COCTOSIHMS W NMPOTHO3UPOBAHHE JHHAMHUYECKOIO
KayeCcTBa CTaHKa

M3BecTHO, YTO MPU3HAKM TEXHUYECKOTO COCTOAHMS CTaHKAa pas3jIMyal0T KaK KayeCTBEHHbIC, TaK U
KOJIMYeCTBeHHBIC. Onpe/ie/icHue JUHAMHUYECKOTO KauecTBa CTaHKa — OJlHA M3 HauOoJiee aKTyaJbHBIX 3a]lau
MOHUTOPUHIA W JUAarHOCTUKH €ro TEXHUYECKOrO0 COCTOSHHA. B mpolecce 5KCIUIyaTalldd CTPYKTYpPHBIE
apamMeTpbl HEMPEPHIBHO WM AUCKPETHO U3MEHSIOTCA OT HOMUHAJIBHBIX O KPUTHUYECKUX 3HaueHuil. IloaTtomy
IOKa3aTeld IUHAMUAYECKOr0 KauyeCTBA CTAHKOB, UX TEXHUYECKOE COCTOSHHUE OIPENEISIOTCS COBOKYIHOCTHIO
OTKJIOHCHHH OT HOMHHAJIBHBIX 3HAUEHUH CTPYKTYPHBIX XapaKTEPUCTUK CTaHKa, OOYCJIOBIMBAIOIIUX €rO
WCIPaBHOCTH. [5] YueT u3MEeHEeHHUs! CTPYKTYPhl OOBEKTa HWCCIEOBAHNIN TIO3BOJSET OICHUTh KOJNYECTBEHHBIC
rapaMeTpbl KauecTBa, MJIM TEXHUYECKOE COCTOSIHUE CTaHKa B KaX /b1 MOMEHT BPEMEHH.

B mpomecce »skcrutyaTanmuum CTPYKTypHBIC TMapaMeTpbl OOBEKTa JUATHOCTHKH W3MEHSIOTCH, a
YHOPSI0YEHHOCTh CUCTEMEI B LIEJIOM U €€ ()yHKIIHOHAIILHOE KaYeCTBO YXY/IIIIaeTCs.

KonmdectBeHHass oIreHKa KadecTBa OOOPYMOBaHWS, €ro TEXHUYECKOTO COCTOSHHUS CBSI3aHA C
ONPEJEICHUEM 3aKOHOMEPHOCTEM H3MEHEHMH CTPYKTYpPHBIX IIapaMeTpOB IIOJ BO3JACHCTBUEM THUIIOBBIX
SKCIUTYaTallMOHHBIX (pakTopoB. TakuMu H3MEHEHUSMU CTPYKTYPhl CTaHKOB MOTYT OBITB: -€CTECTBEHHOE
V3HALLMBAHKUE, CTAPEHHE B XOJE HOPMaJIbHOW SKCILTyaTallMH.-yCKOPEHHOE HW3HAIIMBAaHUE IMpPU HApyLICHUU
HOMHUHAJIBHOTO PEXXHUMA IKCILTyaTaIllH, HEPETTIaMEHTHBIX PEKUMOB PabOThI CTAHKA.

N3meHeHue moka3aTesied KadecTBa pabOThl CTAHKOB M WX TEXHUYECKOTO COCTOSIHUS SBJISICTCS
00BEKTUBHBIM TIPOIIECCOM, KOTOPBIA MPOUCXOANUT O] BO3ACHCTBUEM IMTHUPOKOTO CIIEKTPa IKCILTyaTAIlHOHHBIX
(akTOpOB M TPEACTABISET COOOW ONpeIeNeHHYI0 BO BpEMEHH CMEHY HCIPAaBHBIX, MPOMEXKYTOYHBIX H
HEUCTIPABHBIX COCTOSIHMU. VICXOAsi M3 W3JI0KEHHOTO BHIIIE, MPOOJeMy OOECIICYCHHs KauecTBa CTAHKOB
OINpelleNIMM KaK pEIIEHHUE 3aJayd JUAarHOCTUKU TEXHUYECKOTO COCTOSHUA M YIIpaBJIICHUE IapameTpaMu
MUHAMAYECKON CTAaHOYHOW CHCTEMBI, OOCCIICUMBAIONINX DKCIUIyaTalli0 CTaHKa B HOPMAJIbHOM PEXHME IIPH
COXPAaHECHUH 33JJaHHBIX [MAPAMETPOB Ka4yeCTBA.

Takum o0pa3oM, aHanmM3 COBPEMEHHBIX TEHACHIUH (OPMHUPOBaHMS H MOHUTOPHHIA CHCTEM
MEHEDKMEHTA KaueCTBA NIPEANIPUATHSA IPUBOIUT, IIPEXKIE BCETO, K BOSMOXKHOCTHU OLIEHKU PE3yJIbTATUBHOCTH U
3¢ (EKTUBHOCTH MPUMEHSEMbIX METOJI0OB MCHE/KMEHT a KaueCTBa, a TAKKe K aHAJIM3y WX BO3JCHCTBUC B
KoMmIuiekce. HeoOX0MMOCTh ATOrO OOBSICHAETCS TECHOW B3aMMOCBS3BI0 METOJIOB MEHEPKMCHTA KauecTBa
MexXIy co0oi. B To jke Bpemsi, psiT METOZOB MOYKET OKa3aThCsl YHUBEPCAIBLHBIM 10 XapakTepy BO3ICHCTBUS Ha
obecrieueHne KOHKYPEHTOCIIOCOOHOCTH TIPEATIPUATHH.
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ANALYSIS OF CURRENT TRENDS IN THE FORMATION AND MONITORING OF ENTERPRISE
QUALITY MANAGEMENT SYSTEMS
Fedotova A. V., Lontsikh P. A.
Irkutsk National Research Technical University, Irkutsk, Russia

The proposed analysis of current trends in the formation and monitoring of enterprise quality
management systems leads, first of all, to the possibility of assessing the effectiveness and
effectiveness of the applied methods of management and quality, and to analyze their impact in a
complex.

Keywords: monitoring of management systems, quality management, competitiveness,
production process, Pareto chart
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AHAJIN3 MATHUTHOI'O TOJIAA CUCTEMBI QJIEKTPOMATHUTHOT O ITIOJABECA
BEPTUKAJIBHOT'O BAJIA POTOPA
Mockaneeg IO. B., Akusicanog A. P.
Omckutl eocyoapcmeenublil yrueepcumem nymeu cooowenus, Omck, Poccus

Paccmompennviii. 6  cmamve  snekmpomacHumHull  NOOWUNHUK — NpeOHA3HaueH  OJisl
UCNONL308AHUSL 8 PA3IUYHBIX INEKMPUUECKUX MAWUHAX C 8EPMUKATbHBLIM PACNONIONCEHUEM 6ald
pomopa. Buinonnen pacuem u amanuz macHUmMHo20 nojsi 6ECKOHMAKMHO20 3JIeKMPOMASHUMHO20
noogeca 6epmMuKaIbHO20 64ld pOMoOpa 6 pA3IUYHbIX pexcumax pabomol. Illpuseden pacuem
NOObEMHOU CUTbL DTIEKMPOMASHUMHO20 N008ecq.

Kniouesvie cnosa: macnumnas yens, 31eKmpomMazHUmMHmbI N008ec, MOOeaUpOBaAHUe

BeckOHTaKTHBIN 3JIEKTPOMAarHUTHBIM IOJBEC BEPTUKAJIBLHOIO Bajla poOTOopa NpeAHa3HAuYeH JIs
WICITOJIB30BAHUS B PA3IMUHBIX JICKTPUUECKUX MAIIMHAX M YCTPOUCTBAX C BEPTUKAIBHBIM PACIIOIOKEHUEM Baja
pOTOpa, TAKUX KaK 3JIEKTPOMEXaHUYECKUE HAKOMUTENH SHEPTUU, BETPOr€HEPATOPHI U T. II.

[IpeumyiiecTBa 31€KTPOMAarHUTHOTO MOJBECA MOSBISIFOTCS M3-32 OTCYTCTBHSI MEXAHUYECKOTO KOHTAaKTa
MEXY BpaIIaIoNIeiCs U HEMOABIKHON YacTsIMU (OTCYTCTBHE MEXaHMUYECKOTO TPEHUSI U M3HOCA; OTCYTCTBHE
CMa3KH; BO3MOXKHOCTh Pa0OTHI ¢ OOJIBIIMMYU YACTOTAMH BPAIICHUS U B SKCTPEMAIbHBIX YCIIOBUSIX).

K memocratkam mojBeca MOXHO OTHECTH: MOTpPeOJICHHE AIIEKTPOIHEPTHH ISl CO3/IaHUs MOABEMHON
CHUITBI; CIIOKHOCTB 3JIEKTPOHHOTO OJIOKA YIPABIEHHS; OTHOCHTEIFHO BHICOKAs CTOMMOCTb.

Pacuer MarHUTHON LEMU CHUCTEMBI JIEKTPOMATHUTHOTO TOJBECA BBIMIOJHEH C MOMOIIBI0 MPOrpaMMEbI
FEMM [1].

Ha pucynke 1 mokazana kapTiHa MarHUTHOTO TIOJIS 3JICKTPOMArHUTHOTO IOJIBECA C HArpy3KOH Ha Baiy.
[Ipu amanm3e MarHUTHOTO IO OBLIM 3aJaHBI CISAYIOIMINE pa3MEphl: JJIWHA CepAedHUKAa — 27 CM, BBICOTA
cepaevHrnka — 14 cm. Tok HaMarHMYMBAHHS MPOTEKAeT MO OOMOTKaM, PacIOIOKEHHBIM CIIeBa M CIpaBa Ha
HETIOJIBMYKHOM 4acTH CHUCTEMBI, Kaxkaas oOMoTka cogeput 400 BUTKOB, IO HUM MpoTeKaeT Tok 1 Ammep. s
obecrieueHus MOJbEMHOMN CHIIBI HE00OX0ANMO 00ECIeUUTh TOK B OOMOTKE Ha poTope [2], Py MOJIEIMPOBAHUN
3aJlaH TOK 5 Amrep, 0OMOTKa Ha pOTOpE COAEPKHUT 15 BUTKOB.
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Pucynox 1. Macnumnoe none 31eKmpomacHumMHO20 n008eca ¢ HAZPY3KOU

Ha pucynke 2 moKa3aHO pacmpeiesieHue MarHUTHOW HWHIYKIIMHM B BO3IYIIHOM 3a30pe IOJBeca
(00o03HaueHO Ha pUCYHKE 1) O6e3 Harpy3Ku U ¢ HArpy3KOW.
Kax BugHO M3 puCyHKa 2 TpHW TMOSBICHWH TOKOB B OOMOTKE POTOpa MarHWTHOE TIOJ€ YCHUJIMBAETCSA B
HIDKHEH 9acTH HECYIEro dJIEMEHTa U 0CJIa0IIIeTCsl B BEpPXHEH.
Pacuer 3nekTpoMarHuTHOM CHUIIBI BBIIIOJIHEH C UCIOJIb30BAHUEM 3aKOHA AMIepa:
F~BIIN,
rae I —Tok B mpoBoaHHMKE poTOpa, A;
B - cpennee 3Hayenre MarHuTHOUW MHIAyKIMH, Ti1;
[ — akTuBHas 4acTh NPOBOJHUKA, M;
N — xonn4ecTBO MPOBOJHHUKOB, HA KOTOPBIE CHCTBYET 2JIEKTPOMArHUTHAS CHIIA.
[lompemHast 371€KTpOMAarHUTHAS CHIIA TSl paCCMaTPUBAEMOT0 TIpUMeEpa paBHa:
F~0,33-5-0,15-30=7,43H.

Taxum 00pazom, SIEKTPOMATrHUTHBIN IMOBEC C 33JaHHBIMH T€OMETPUYECKHMHU pa3MepaMH, TOKaMH U
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napameTpaMu 0OMOTOK pealiu3yeT noabeMuyro cuiy 7,43 H.
PaccmoTpenHbI OAX0A MO3BOJIAET ONTUMU3UPOBATh TEOMETPUUECKHE pa3Mephl U APYTHE MapaMeTphl

YCTpOMCTBA JIJIsl 3aIaHHOU MOTbEMHOM CHUJIBI.

0.6

th

0 Il 2 3 CcM
] T——>

Pucynok 2. Macnummnas unoykyust 6 6030YUWHOM 3a30pe noogeca be3 Hazpy3Ku (NYHKMUPHAs TUHUSL) U C HA2PY3KOU
(cnnowHas aunus)

Cnucok HMTHPYEMO JINTePaTyphl.
1. http://www.femm.info
2. IMar. RU(11) 2626794 (13) C1 MIIK F16C 32/04. DnekTpOMarHUTHBIN MOABEC BEPTHKAIBHOTO Bajla poTtopa /
10. B. Mockanes. — Ne 2016115416; 3assneno 20.04.2016; Ony6:m. 01.08.2017. broa. Ne 22,

ANALYSIS OF THE MAGNETIC FIELD OF THE ELECTROMAGNETIC BEARING OF THE
ROTOR OF A VERTICAL SHAFT
Moskalev Y. V., Akizhanov A. R.
Omsk State Transport University, Omsk, Russia

In the article an electromagnetic bearing has been considered for use in different electrical
machines with a vertical rotor shaft. Authors have analyzed electromagnetic fields of the vertical
rotor bearing in different modes of operation. The calculation of the lifting force of the
electromagnetic suspension was made.

Keywords: magnetic circuit, electromagnetic bearing, simulation
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OTKA3 IBUT'ATEJISAA KAMA3 55111-15
Konopawos A. C.
Bonozoockas cocyoapcmeennas monounoxossiicmeennasn akademus um. H. B. Bepewaeuna, Bonoeoa,
Poccus

B cmamuve paccmampusaemcs cayuail u npuuunsl omkaza ogueamens KMA3 55111-15.
Knrouesvie cnosa: KAMAS3, osueamens, omkas, mawuna, epy306ux

OOBbexkTOM HccienoBanus sBisieTcd asurarteadb KAMA3 55111- 15, xoieHYaThld Bajl ABHUraTels.
[IpeameToM uccnenoBaHus SBIAIOTCS TEXHUUECKUE XaPAKTEPUCTUKU KOJIEHUATOr 0 Bajia: pa3Mepbl TBEPAOCTbD.

Ha wuccnemoBanme mpencraBnen apuratens aBTomoOmns KAMA3 55111- 15, otka3 koroporo
npousotnen cuycts 20 aHeH mocie MPOXOXKICHHUS TeXHHYECKOro o0ciykuBaHus. Ha MOMEHT oTka3za mpoober
aBTOMOOWMJIS MOCIIe TEXHUYECKOTO 00CcTyKuBaHus cocTaBmi MeHee 1000 KuioMeTpoB.

B cooTBeTcTBMM C TIOCTaBICHHBIMH Tiepe] SKCIEPTOM BOMPOCAMHU, OBLI OMpeAeNeH CIeTyIOIuit
QITOPUTM HCCIICTOBAHUS:

H3yuenue martepmanoB aena. lcciegoBanue OJ0Ka HMIMHIPOB, KOJEHYATOrO Bajia, IIATYHOB,
pacTpefenuTeNnsHOTO — Baja, MAaclONMpPUEMHHKA, MAacIIHOTO HAacoca, HAa HaJUdWe TOBPEXICHHIA,
HEHUCTpaBHOCTEH, MeEeKTOB CHCTEMBl CMa3Kd ABHTATENs (METOX OPTraHOJIENITHYECKOTO OCMOTpa, OIIEHKa
XapaKTEPUCTUK JeTajeii pabOTaBIIUX B COBOKYITHOCTH MEXaHH3Ma, BBISBICHHE HAIWYMS WM OTCYTCTBUS
CJIEJIOB BHEUTHUX BO3/ICUCTBUH U Je(eKTalus JeTaei JBUTaTeNs).

AHanu3 pe3yJabTaToB HcciaenoBanus. QDOPMHUPOBAHHE PE3OIOTUBHOM YaCTH  IKCIEPTHOTO
3aKITFOYCHUISL.

[lepen npoBeneHWEM H3MEPEHUH ¥ TMPOBEPOK BCEe MNPUOOPHI M WHCTPYMEHTH OBLIM TOBEPEHHI,
HACTPOEHBI, oTKanubpoBankl, cornacHo TpeboBanuii 'OCT 6507-90, TOCT 868-82, 'OCT 5584-75, TOCT
12069-90.

B pesynbpTaTe mpoBeeHHOTO OCMOTpPA BBISBICHO:

*  TapaMeTphl TOBEPXHOCTHON TBEPIOCTH IIIEeK KOJIEHIATOTO Baja.

*  TMOATBEPKICHO HAJTMYHE TPEIIUHEBI Ha TPEThEH (CpeaHeii) KOpEHHOH IIeiKe KOJICHYATOTo Baa.

*  BBISIBJIICHO KOpOOJEHHE (M3ru0) CONMpSracMol MOBEPXHOCTU MACIONPUEMHHUKA C MAClSHBIM HaCcOCOM
0,20 mm.

OcmoTp © mocnenyoomas AeQeKTanns UCCIeTyeMOoTo ABUTaTelNs MO3BOJIWIN, B KAaUeCTBE €IUHCTBEHHO
BO3MOYKHOW BBIIBUHYTH THIIOTE3Y, O TOM, YTO NMPUIMHON BO3HUKHOBEHHS OTKa3a JBUTATEIS SIBUJIOCH HU3KOE
JIABJICHHE Maclia B CHUCTeMe cMas3ku japuratens. lccrmemoBanumem TpeOyeTcs BBIIBUTh, B TOM 4YHCIE U
MIEPBONPUYHUHY - UTO K€ IMMPUBEJIO K CHIXKEHUIO JaBJICHUS Maclia B CHCTEME CMa3KH JIBUTATEINs?

Cucrema cmaszkn Kamaz-55111-15 xomOuHMpOBaHHASA, C «MOKPBIM» KapTepoM. Maciio moja JaBlIeHHEM
MOAAeTCA K KOPSHHBIM U IMIATYHHBIM MOANTUITHUKAM KOJIEHYATOTO Bajia, K MOAIIAITHUKAM PaCTpeAeTUTEILHOTO
BaJja, BTYJIKaM KOPOMBICEI, K TIOIIAITHUKAM TOIUITMBHOTO HAcOCa BEICOKOTO JIABJICHHS U KOMIIPECCOPA.

K maryHHeiM nonmunHukaMm kosieHyatoro Bama Kamas-55111-15 macno momaercs mo OTBEPCTHSIM
BHYTpH Baja OT Onwkaiiied KopeHHOHM mieliku. Maciio, CHUMaeMoe CO CTEHOK IWJIMHApPAa MaclOChbEMHBIM
KOJIBIIOM, OTBOJUTCSI B IOPIICHh M CMa3bIBacT OMOPHI MOPIIHEBOrO Majblla B OOOBINIKAX M IOANIHITHUK
BEpPXHEU rOJIOBKH IIATYHA.

Uepe3 kaHanpl B 3amHell CTeHKe OJIOKa IMIIMHAPOB M Kaprepa MaxoBuka Kamasz-740 macmo mox
JIABJICHUEM TIOCTYMaeT K MOJIIMITHUKAM: KOMIpEeccopa, 4Yepe3 KaHalbl B IEpelHeil CcTeHke O0yioka — K
MOMIIMITHAKAM TOIUIMBHOTO Hacoca BBICOKOTO JaBlIeHUS. TakuM o0pa3oM B XOAE OCMOTpPa CUCTEMBI IMUTAHHUS
Macja He BBISIBIICHO.

B xone uccnenosanus nuratenst KAMA3-55111-15 BeIsIBIEHBI CAEAYIONTNE HEUCTIPABHOCTH:

[IpenenbHbII H3HOC KOPEHHBIX IIEEK KOJIEHYATOTO BaJia

2. IlpenenpHbII U3HOC KOPEHHBIX (BKJIAIBIIIEH) MOIIIMITHUKOB CKOJBKESHUS

3. Ha tpetbeii (cpeaHeli) KOpEHHOH IlIeHKe UMeeTCs TpelMHa, OOHapy)KeHHAs BU3yaJIbHO, BIIOCJICICTBUY,
BBISIBJICHHAS! HA MATHUTHOM JIS(h)E€KTOCKOIIE,

4. TlapaMeTpbl MOBEPXHOCTHOW TBEPAOCTH IIEEK KOJEHYATOTO Balla HE COOTBETCTBYIOT TEXHHYECKUM
YCIOBUSIM 3aBoja M3roToButens. JleficTBUTENbHAs TBEPIOCTh IIATYHHBIX MIEeK HAXOIUTCS B
nuanaszone ot 50,2 go 53,2 HRC, u sBnsercs HemoctarouHod. COINIACHO TEXHUYECKUM YCIOBUSM
JormyckaeTcst MuHuManesHas TBeprocts 60 HRC [1].

5. IlpenenbHOE KOpoOiaeHUE (M3rHb) COnpATaeMOoil TOBEPXHOCTH MACIIONMPHEMHIKA ¢ MACIITHBEIM HACOCOM
0,20 MM, (B maHHOM ciydae SIBISICTCSI AS(EKTOM HE BIHUAIOMIAM Ha pabdOTy CHUCTEMBI CMAa3KH
JIBUTATEIIS).

Tpemmunaa KoJIeHYATOro Bajia - Hauboliee OMACHBIH Ne(eKT, KOTOPBIA MOXKET MPHUBECTH K OBICTPOMY
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YCTAJIOCTHOMY U3JIOMY, YTO B CBOKO OUEPENb BBIBOJUT U3 CTPOs colpsiraeMble AeTanu. [Ipy HaIMuuy TpermuHsl
mo6oro pasmepa W Jr000H JIOKaIM3alMU KOJEHYATHIH Ball He peMoHTHpyeTcs. OnpeAenuTh HaIWYKe WIN
OTCYTCTBHE TPEIIMH MOXHO TIIATEJIBHBIM BU3yalbHBIM OCMOTPOM C IPOCTYKMBAHHUEM MOJIOTOYKOM. Taxxe
MPUMEHSIOTCS MarHUTHBIE J1e(eKTOCKOIbl. TpecHYBIIMI KOJEHYaThI Ball, HUKOTAA W HU TIPU KaKAX
00CTOsITENHCTBAX, HE TIOAJICKUT PEMOHTY.

Io craructuke FOCHUTH Ha pabounx MoBEpXHOCTIX KOPEHHBIX U MIATYHHBIX IIEEK KOJIEHYATOro Baja
neurarenein KAMA3-55111-15 tpeutunsl coctaBisitor 7 % oT BceX AeeKTOB, IPH KOTOPHIX KOJICHYATHIN Bajl
MOJJIEKUT BEIOpaKOBKe. BO3HUKAIOT TPEIIMHBI MO CIIETYIOIIUM IPUIHHAM:!

*  VYcranoctHoe pa3pylieHHe MeTaua.
*  UpesmMmepHble yaapHble HArpy3KH BO3HUKIIHNE OT TUAPOYAAPOB.
*  MecTHBII EpPErpEB.

Takum oOpa3zoM BbIsIBJICHA mpuurHa OTKaza asuratenss KAMA3-55111-15 macnoronoganue wu3-3a
TPELIMHBI HA KOJIEHBAJIE U3-32 KOTOPBIX U3HOCUJIUCH IIATYHHBIE IEHKN KOJIEHBAIA U BKJIAIBIIIH.

Crnucok HUTHPYEMO¥ JIUTepaTyphbl:
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FAILURE OF KAMAZ ENGINE 55111-15
Kondrashov A. S.
Vologda State Milk Academy of named after N. V. Vereschagin, Vologda, Russia

The article deals with the case and causes of engine failure KAMAZ 55111-15.
Keywords: KAMAZ, engine, failure, car, truck
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TEXHOJIOI'MYECKHUE METOJUKHU JOCTUKXEHUSI LIEJIEBBIX IIAPAMETPOB
MATHUTOITPOBOAOB — ®U3NYECKHUX PASMEPOB, CBOUCTB U KAYUECTBA ITOKPBITHUSA
Kopsazun C. /1.

Mypmanckuii cocyoapcmeennulii mexnuieckuu ynueepcumem, Mypmanck, Poccus

B cmamve npusoosmcs mexnuueckue memoowl, UCNOIb3YIOWUECS O OOCMUNICEHUS. MOYHOCTU
Qusuueckux pasmepos, HYMICHbIX CBOUCME U Kauecmea NOKPbIMuUsi Npu  HPOU3800Cmee
MA2HUMONPOBOO0S.

Kniouesvie cnosa: macnumonpogoo, mexnono2us, 31eKmpuiecmeo, MazHumHoe noie

MarauTonpoBoApl  JOKHBI HMMETh BBICOKYIO MAarHATHYIO TPOHHIIAEMOCTh, HE3HAYUTEIbHYIO
KOOPLHUTUBHYIO CHJIy, CTaOWJIbHBIE MAarHHTHBIC XapaKTepUCTUKW B paboueM Juana3oHe TeMIeparyp M BO
BpEMEHH, MHHHMMAaJbHBIE IIOTEpH Ha TUCTEPE3UC, pACCeHBAHHWE M BHUXPEBBIE TOKH, YCTOWYMBOCTH K
MMOCTOPOHHUM MEXaHWYECKHM BO3JCHCTBUSM.

CooTBeTcTBUE (PU3MUECKUX CBOMCTB MarHUTONPOBOJA 3TUM TPEOOBAHUAM JTOCTUTAETCS, MPEXKIE BCETO,
BBEIOOpOM MarHuTHOTO Matepuana u nocrpoeHuem TII. TIpu mepepaboTke MarHUTHBIX MaTEpUANIOB B JETAIH
MarHATONPOBOJIOB HCXOHBIE MAarHUTHBIE CBOMCTBA MIX M3MEHSIOTCS TMOJI TEIUIOBBIM M CHJIOBBIM BO3/IEHCTBHEM
WHCTPYMEHTOB U TexHoJoru4eckux cpef. 11o stoii mpuunne B TII M3roToBIeHUs BKIIOYAIOT PsiJi ONEpaIyii 1o
KOHTPOJIIO U BOCCTaHOBJIEHHIO MAarHUTHBIX CBOMCTB JeTajled MarHUTOIIPOBOJAOB, @ YCJIOBHS BBIIOJHEHHSA
onepanuii  (HopMooOpazoBaHMs TMOAOMPAIOT C PACUIETOM HA TO, YTOOBI MHHHUMAIBHO BO3ICHCTBOBATH Ha
M3MEHEHWSI 3TUX CBOUCTB [1].

B kxadyecTBe MarHUTHBIX MaTEpUalOB MCIOJB3YIOT JIEKTPOTEXHUUYECKYIO CTallb, JKEJIE30M HHKENEBbIE
CIUIaBbl, MATHUTOAMANIECKTPUKA U (DEPPUTHL. DIEKTPOTEXHUYECKUE CTallM, U MEPMAIUION MPUMEHSIOT B BHJC
rOpSIYEKaTAHHOTO U XOJIOAHOKATAHHOIO IpOKaTa Ha JHUcTax W pylioHax TtommuHoi 0,04—0,5 mwm.
lopsiuexkaTanple CcTaqd WUCHONB3YIOT B MAarHUTOMPOBOJAAX, pabOTAalOIMX HAa HU3KUX YacTOTax, a
XOJOJHOKAaTaHble — B  MAarHUTONPOBOJAX C IIOBBIIIEHHBIMH MAarHUTHBIMM  XapaKT€pPUCTHUKaMHU.
KenezonukeneBsie craBbl  (IIepMaUION) XxapakTepm3yrorcss B 10—20 pa3 OombInedl  MarHUTHOM
MPOHUIIAEMOCThI0 B  CHa0bIX MATrHUTHBIX IIOJIAIX 110 CPaBHEHHIO C DIIEKTPOTEXHUYECKOW CTalIbIo.
BricokonukeneBsie nepmamion (72—80 % nukens) mapok 79HM, 80HXC u apyrue ucHoib3yloT Iist
M3TOTOBJIEHUS CEPJCYHNKOB MAIOTa0apuUTHBIX Jpoccenel U TpaHC(OpMaTOPOB HU3KOW YacTOTHI, MATHUTHBIX
rojoBok u ap. Huzkonwmkenessie nepmamuion (30—50 % nmukens) mapok 8HC, 45H, 50H, S0HXC u apyrue
NPUMEHSIOT JJIS M3TOTOBJICHHS MAarHUTOIPOBOAOB CHJIOBBIX TpaHC()OPMATOPOB M Apoccesieil, MarHWTHBIX
TOJIOBOK U 1Ip. [2].

DONEeKTPOTEeXHUYECKNE CTalld W TEPMaUION XapaKTepU3yIOTCS MajibiM YACTBHBIM DIIEKTPHYECKAM
conpotusieHrueM (10-7—10-60mM'M). Hcrmonp3oBaHue MX B MarHUTOIIPOBOIAX, PaOOTAIONIAX HAa BBICOKHX
4acToTaxX, HE MPEICTABIAETCS BO3MOXKHBIM H3-32 OONBIIMX TOTEph Ha BHUXPEBbIE TOKH, BO3PACTAFOLIMX
MPOMOPIUOHAFHO KBaJIpaTy 4YacTOThl. /[l MarHUTOmpoBONIOB, pPa0OTAIOUIMX HA BBICOKHX YacTOTaXx,
WCTIOJB3YIOT MAarHUTOAWANEKTPUKH, KOTOPBIE COCTOSIT W3 3€PeH MAarHWTHOTO MaTephala, pa3JelIeHHBIX
IudIeKTpuKoM. [lo cpaBHEHHIO ¢ METAIUIMYECKUMH MarHUTHBIMH MaTepualaMd OHU XapaKTepU3yroTcs Oolee
BBICOKUM  3JeKkTpuueckuM comnpotuBieHuneM (10-3—1 Owm-m). B  kayecTBe MarHuMTONPOBOAOB U3
MarHATOIMAIIEKTPUKOB O€pyT KapOOHMIIBHOE KeJe30 (BBICOKOUCTIEPCHBIN MMOPOIIOK, COCTOSIIINN B OCHOBHOM
13 yactul cepudeckord (opMel), anbcudep (MarHUTOMSATKUH CILIaB C BBICOKOW MAarHUTHOW MTPOHUIIAEMOCTHIO,
conmepxkammid' okoso 9,5 % kpemuus u 5,5 % amomuHuUs, octanbHoe — kene3o; [OCT 122187—76) u
niepmaion [3, 4].

OCHOBHBIE JOCTOMHCTBA MAarHUTOAMAJICKTPUKOB: Majble TMOTEPH HA BHUXPEBBIE TOKH, CTAaOMIbHBIC
MarHUTHBIE XapaKTePUCTHKH B paboueM HHTEpBale TEMIIEpaTyp U BO BpeMeHU. K uncity HeocTaTKoB clenyer
OTHECTH HEOOJIBIIYI MarHuTHy mponunaemMocts (1,26:10-5 — 7,53-10~6 I'n/m) Ha paamodacTorax, 4TO
OTPaHWYMBAET BO3MOKHOCTH TMOBBIIICHUSI JOOPOTHOCTH PAa3NUYHBIX WHAYKTUBHBIX 3JIEMEHTOB. {7151 paboTHI ¢
MaJBIMH TMOTEPSIMH Ha BBICOKMX YacTOTaX JIO HECKONBKHX JECSITKOB Merarepll HCIONB3YIOT MAarHUTHBIC
MaTepHaibl KepaMHUYECKOTO THIIA, (EeppUTHI, MOJlydyacMble CIEKaHWEM IPH BBICOKOW TeMIepaType CMecH
OKHCJIOB K€JIe3a C OKMCIIaMU HUKels, IIMHKA, MapraHiia, MarHus, MeId WX APYroro ABYXBaJIEHTHOTO MeTallja.
DeppuThl  XapaKTEPHU3YIOTCS BBICOKOM MarHUTHOM mnpoHunaeMoctbio (1,26:10-5 — 2,52 « 107°Tw/M) u
YAETBHBIM JJIEKTPHUECKUM conpoTuBiieHueM (1 - 105 Omem) [5].

Hnst obecrievenust TpeOyeMold TOYHOCTH W (OPMBI M pa3MEepoOB IPH H3TOTOBJICHWUH IUIACTUHYATHIX
MarHATONIPOBOIOB C 33JJaHHO MIEPOXOBATOCTHIO MOBEPXHOCTH MCIIOIB3YIOT IITAMIIOBKY, 00pab0TKy pe3aHuemM
u (pu3uKo-xuMuueckue Metoasl. [Ipu mrammnoBke u 00pabOTKe pe3aHHEM B MOBEPXHOCTHBIX CIOSAX MaTepuala
B pe3yJbTaTe CHJIOBOTO BO3ACHUCTBHS WHCTPYMEHTa KPUCTAUIBl NPABUILHOM (OPMBI, XapaKTepHBbIC IS
WCXOJHOTO MarepHuaia, pa3pyliaroTcss W OPHEHTHPYIOTCS B HAlpaBICHWW [ABIDKEHUS HWHCTpyMeHTa. B
pe3ynpTaTe yXyIIIAIOTCd XapaKTepUCTHKH MAarHUTOIPOBOJOB, HANpUMEp, MarHWTHAas IPOHUIAEMOCTh
YMEHbIIAeTCA, a KOJPLUTHBHAs CWUiIa yBenuuuBaercd. JlJii BOCCTAHOBJIEHHS MAarHUTHBIX XapaKTePUCTHK
MaTtepualia IPOBOJISAT OTXKUT, BRI3BIBAIOIINN PEKPUCTAIIIM3AIMIO MaTepraa [3].

[Ipy wW3roTOBIEHWM pa3pe3HBIX JIEHTOYHBIX MAarHUTOIPOBOJOB pa3pe3aHue SBISETCS OJHOM W3
OTBETCTBEHHBIX orepanuid. OTKIOHEHHe PEKHMOB ATOH OMEpald OT ONTUMAIBHBIX MOMKET TMPHUBECTH K
MOSIBJIGHUIO KOPOTKO3aMKHYTBIX BHTKOB M HaKJIENy, B pe3yJbTaTe BO3PAacTyT MOTEPH Ha BHUXPEBHIE TOKH.
Pa3zpe3anne MarHUTONPOBOIOB OCYIICCTBISIOT pPa3lUYHBIMU criocobamu, Hampumep, (pe3epoBaHueM,
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aOpa3uBHBIM KpPyroM, D3JIEKTPOMCKPOBOH o0Opabotkoit um T. 4. Ilpm ¢pesepoBaHur MOBEPXHOCTH pa3pes3a
[OJIy4aeTcsl HEPOBHOM, a BUTKM MarHUTOIIPOBOJA OKa3bIBAIOTCS KOPOTKO3aMKHYThIMU. Kpome Toro, mmeer
MECTO HaKJIeNl U M3MEHEHHE OPHEHTAINH 3ePeH B MecTe pa3pes3a. PazpesaHrie MarHUTOIIPOBOAOB aOpa3suBHBIM
Kpyrom (IepoxoBatocTs oOpaboTaHHOH noBepxHOCTH Ra 1,25 MkM) u anekTpouckpoBoii oopabdortkoii (Rz 20
MKM) JalOT Jy4lniue pe3yibraThl. [locie paspe3aHusi aOpa3WBHBIM KpPYIOM OTHAJaeT HEOOXOIUMOCTb
MpPUMEHEHUS  TOCIEAYIONIero  NIIMQOBaHUSA.  DIEKTPOMCKpPOBas  00paboTka  TO3BOJISIET  M30ekKaTh
MEXaHUYECKOTO BO3ICHCTBHS HA MATHUTONPOBO/ U 3aMbIKAHUE OTACIbHBIX €ro BUTKOB. [I0BepXHOCTHBIN cIoii,
B KOTOPOM B pe3yJibTaTe TEIUIOBOTO BO3JEHCTBUS MPOMCXOIUT U3MEHEHIE OPUECHTAIINH 3epeH 10 TayouHs! 0,05
—0,08, MM, ymanseTcs Ipy MOCIICIYIOIEM MUIHN(GOBAHINHN TOPIIOB MarHUTOIIPOBOAa [4].

TouHocTh pa3MepoB, ¢GOPMBI W  KA4eCTBO IOBEPXHOCTH (POPMOBAHHBIX MAarHHUTOIPOBOJIOB
o0ecrieunBaeTcs TOYHOCTHIO Pa3MEPOB M MIEPOXOBATOCTHIO MOBEPXHOCTH O(MOPMILIONIEH TONOCTH Ipecc-
¢opM. MarHUTHBIE XapaKTEPUCTHKH (DOPMOBAHHBIX MarHUTOIIPOBOIOB OOECIIEUHBAIOTCS Ka4eCTBOM ITOPOIIKA
MarHUTHOIO MaTepuana M Marepuana IUAJICKTPUYECKOM CBs3u. KonmMuyecTBO CBS3KM IPU HU3TOTOBICHHUU
MarHUTONPOBOJIOB JOJDKHO OBITh MO BO3MOXKHOCTH MHHHUMAJIBHBIM, TaK KaK €€ YBEJIUYCHUEC PE3KO CHUXKACT
MAarHUTHYIO TPOHUIIAEMOCTh MArHUTOIIPOBOAA U YBEIUYMBAET IUAJIEKTpUUECKUE OoTepU. POPMOBOYHAA CMECH
Ha OCHOBE IIOJNIMCTHPONA OO0JIaZlaeT XOPOIIeH TEeKydYeCThi0, IMO3TOMY €€ HCIIONB3YIOT IS HW3TOTOBJICHHS
CIOXHBIX TIO0 (hOpME MarHUTOMPOBOAOB. MarHuTHas NPOHUIAEMOCTh (OPMOBAHHBIX MAarHUTOIPOBOJIOB
3aBUCHUT OT UX IUIOTHOCTH, KOTOpas oOecreunBacTcsi BBIOOPOM JaBlieHHs NpU TpeccoBannu. C yBeTHUeHHEM
JIaBJICHUS IIPECCOBAHMSI MAarHUTHAs NPOHMIIAEMOCTh BO3PACTACT A0 OIPEIEICHHOIO 3HAYEHHS NI JAHHOTO
THUIAa MarHUTHOTO MaTtepuaina. [lpu nanpHeliieM yBeIUYEHUU NABICHUS MPECCOBAHUS BO3PACTAIOT MOTEPU HA
THCTEPE3NC, TaK KaK UIMEET MECTO TUTacTUIecKas JedopMaliust eppodacTHll, BO3PACTACT HIEKTPOIPOBOIHOCTD
Y TIOT€pH Ha BUXPEBBIC TOKH W3-3a Pa3pyIICHHS H3OISIINOHHON IICHKH BOKPYT (heppodacTHil.

OnTuMaapbHOE JaBJICHHE IMPECCOBAHHUS I MarHUTOIMAIIEKTPUKOB JEKHT B mHTepBaie 600— 1000
MIla, a ans depputoB — 80-200 MIla. IIpogomKUTENbHOCTs BBIACPKKU TOJA HArpy3KOW HE BIMSET Ha
IUIOTHOCTh MAarHUTHOTO Martepuaia. OOecrieueHWe paBHOMEPHOW IUIOTHOCTM MAarHUTHOTO Marepuajia B
(hOpMOBaHHOM MAarHHTOTIPOBOJIE OCYIIECTBISIETCS MPECCOBAaHWEM B mpecc-GopMax C IBOWHBIM [IaBJICHHUEM
cBepxy W cHU3y. Kpome Toro, B MarHMTOnpoBoAax u3 (eppUTOB B CIIydae HEPAaBHOMEPHOHW IUIOTHOCTH MpPH
MOCJICYIONIEM CIIEKaHWU BO3HUKAIOT 3HAYMTEIbHBIC BHYTPCHHHUE HANPSIKEHUSI, BBI3BIBAIOIIME KOPOOJICHUE U
pactpeckuBanue. sl UCKIIOYCHUST PACTPECKUBAHUS MArHUTOIPOBOAOB M3 (DeppUTOB MPOBOIST CIEIYIOIIHE
TEXHOJIOTUYECKUE MEPONPUATUA: MEpe]] CIHEKAHUEM HAarpeBOM M3 HHUX YIAIAIOT CBS3KY; IpPHU CIIEKaHUM
CKOpOCTh moabema Temmeparypsl orpannunBaroT 200—300 K/u u3-3a ObICTpOro ucmapeHusi ocTaBLICHCS
CBSI3KHU; TIOCIIE BBIICPKKH MPH TEMIIEPAType CIIEKaHHs TpeOyeTCs MeITICHHOE OXJIAXKICHHUE CO CKOPOCThIO 50—
100 K/M.

MarauTonpoBojibl ¢ OJMHAKOBHLIMA MAarHUTHBIMH XapaKTEPUCTHKAMH MOTYT OBITh TOMYYEHBI TOJBKO
MpH OJIMHAKOBON TeMmepaType Mo Bcell pabodell 30He meuyu. TeMmrmepaTrypHBId PEXUM MOIIACPKHUBACTCA C
TOYHOCTHIO £5 K aBTOMaTH4eCKUM PETYJIUPOBAHUEM.
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TECHNOLOGICAL METHODS FOR ACHIEVING THE TARGET PARAMETERS OF MAGNETIC
CIRCUITS - PHYSICAL DIMENSIONS, PROPERTIES AND QUALITY OF COATINGS
Koryagin S. D.

Murmansk State Technical University, Murmansk, Russia

The article describes the technical methods used to achieve the accuracy of physical dimensions, the

desired properties and the quality of the coating in the manufacture of magnetic circuits.
Key words: magnetic core, technology, electricity, magnetic field
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NOoJAXOAbI K PEHIEHUIO 3AJIAYN ABTOMATI/I?LAI_II/II/I OBPABOTKU KIIMEHTCKHUX
OBPAIIIEHUU
Jlumeunxo II. M., /lanuuyxan H. B.
Benopyccxuii ecocyoapcmeennuiii ynusepcumem ungopmamuxu u paouodnekmporuxu, Munck,
Pecnybnuxa benapyco

Hccneoosanvl 0se epynnbl noxo006 K peuieHuito 3a0ayu pacno3Hasanus mekcma u CuHmesd
0Mmeemos, GKIUAIOWUX CUHMAKCUYECKoe DACNO3HABAHUE 00paA308, PACNO3HABAHUE HAMEPEHUl U
¢axmos, modenu Sequence-to-Sequence u  CcKopuneogyio moodeiv. IIpouzsedena  oyenka
aghghexmusHocmu KarHcOOU MoOenU Ha Mecmo8om HaAbope OaHHBIX.

Kniouesvie cnosa: mawunnoe obOyuenue, cpammamuxy, CcuHmes omeemd, pPACHO3HABAHUE
meKkcma, asmomamu3ayus

brnarogapsi pa3BUTHIO JJIEKTPOHHOW KOMMEPIIMH PE3KO BO3pOCia HEOOXOAMMOCTh ONTHMHU3AIUU
B3aMIMOJICUCTBUSl C TOKYMATEISIMH, aBTOMATH3AlMU TPOJAX M TOJICPKKH KIHMeHTOB. Cpemu IMOXOI0B K
MPOTpaMMHON  peanu3anuu  oOpabOTKM KIMEHTCKMX OOpalieHuii MOXKHO BBIACIHTh JBa KIFOYEBBIX
HampaBlieHHs, OT BHIOOpa KOTOPOTO 3aBUCAT METOABI pealu3allid W XapaKTEPUCTHKH KOHEYHOTO
MPOrPaMMHOTO TIPOIYKTA.

[lepBrIit moAXO/ 3aKiItOYaeTCA B pa3AeleHIH 33/1a4l Paclio3HaBaHus M TeHepanuy oTBeTa. [Ipu sToM u3
BXOAHOW (hpa3bl H3BIEKAIOTCS CTPYKTYPUPOBAHHBIC JAaHHBIE, COOTBETCTBYIOIIME JIOTHKE MOCIEIYyIOUIeH
00pabOTKH U cuHTe3a OTBeTa. JIJIsl M3BIICUECHUS NAHHBIX MIPUMEHSIOTCS CTATHUECKUE aJTOPUTMBI M METOJIbI Ha
0a3e MaIIMHHOTO OOYICHMS.

BTtopoii moaxom paccMaTpuBaeT MpOIeAypy TCHEpaIlii OTBETa KaK 4acTh 00pabOTKH MCXOMHON (pasbl,
npeo0pa3oBaHre OCYIIECTBIISICTCS HampsMylo, 0e3 JIOTHYECKOH HMHTEepHpeTalud MPOMEKYTOYHBIX JaHHBIX.
KauectBo oTBeTa 3aBUCHT OT MeTona MpeoOpa30BaHUs U HCIIONBE3yeMoW 0a3bl 3HaHUM. Takoil MOJX0J MOXKET
ObITh A(PGEKTHBHO pealn30BaH C KCIOJIb30BAHHEM MAIMHHOTO OOYYeHHs, MpPU OTOM CYIIECTBYET JBa
OCHOBHBIX THIIa MOJIeJIeli HelpoceTH: TeHepaTHBHAS MOJIEb U CKOPUHTOBas (OLEHOYHAs ) MOJICIb.

K cratnueckoMy Mmoaxojy OTHOCSTCS METOABl CHHTAaKCHYECKOTO paclo3HaBaHWs 00pa3zoB. [laHHas
TpyTIia METOIOB OCHOBaHA HA BOCHPHUSATHH DIIEMEHTOB S3bIKa — MPUMHUTHBOB. VX KitoueBas 0COOCHHOCTH —
HETIOCPEJICTBEHHOE HCIIOJIb30BaHUE CTPYKTYphl 00pa30B B mpollecce pacro3HaBanus [1]. B xome paboTs
3¢(EeKTUBHOCTh JIAaHHOTO METOJa NpoTecThpoBaHa Ha 0aze Tomuta-napcepa. BeisiBIieHO, 4YTO METOJ
rapaHTHPYET MOJlydeHUe AETEPMHHAPOBAHHOTO PE3yJIbTaTa MPH OTHOCUTEIFHO BBICOKOW CKOPOCTH 00pabOTKI
nmaHHbIX. Cpenn HeTOCTaTKOB — CIOXHOCTh OMUCAHUSA TPaMMAaTHK, BHICOKAss CTOMMOCTD MONJEPKKH M HU3Kas
pacmupsieMocTb. Takum 00pa3oM, CTaTHYECKUE aNTOPUTMBI HauOoJiee TPUMEHHMBI B TEX 3ajayax, TIe
TpeOyeTcss MaKCUMallbHasi TOYHOCTh PAcIlO3HABaHUsI 3alpOCOB, MPH 3TOM MHOXECTBO BXOJHBIX JaHHBIX
OTPaHHUYEHO, a MpaBuiia 00padOTKN HE N3MEHSIOTCS.

B mensix ympouieHus aJrOpUTMOB pPAcliO3HABAHMS M M3BJICUCHUS] CTPYKTYPHUPOBAHHBIX JIAHHBIX
MPUMEHSIOTCS TEXHOJOTHH MAIIMHHOTO OOYYeHHUs, COCTaBISIONMX BTOPYK rpynmy MeronoB. Cpemnu
cymecTBytomux cepucoB: Wit (Facebook), API.AI, LUIS (Microsoft). Jlns oOyueHust mozeneii B oOmiem
BUZIe, HEOOXOIUMO YKa3aTh BO3MOXKHBIC NMPHUMEPHI 3allPOCOB U BBITIONHUTH Pa3METKy HM3BJIEKAEMbIX JaHHBIX
(pakToB). AHamu3 Meronma Ha 0a3e cepBuca Wit mokasaji, yTo JUIsl JOCTHIXKEHHsI TOYHOCTH PACIO3HABAHUS
>80 % nns KaXXZoro HaMepeHuss HeoOxoauMo 3aaaTh ~30 pa3IHUHBIX NPUMEPOB. PaccMOTpeHHBIE pelieHus
OpHEHTHPOBAHBI HAa ABTOMAaTH3aIlMI0 OOpabOTKH 3allpOCOB CPaBHUTENIFHO HEOOINBIIOrO YHCIA Pa3THIHBIX
HaMEpEHUH, P MOBBIIICHUH YHCIIa KOTOPBIX, TOYHOCTh PACTIO3HABAHUS PE3KO CHIKACTCS.

PaccmoTtpum BTOpoit moaxon. IlpumepoM reHepaTWBHOM MoOIeNW SBISETCS MOJIENb Sequence-to-
Sequence (sec2sec), BKIIOYArOMmas ABE peKyppeHTHBIe HehpoHHbIe ceTd (RNN) i KoaupoBaHUS H
PacKOIUPOBAHUS BXOJHOM ITOCIIENOBATEIHHOCTH CHMBOJIOB B BEKTOp (MKCHpOBaHHOW UMHEI [2]. B memsax
TECTUPOBAHMS HACTOSIIETro Moaxo1a Obula peann3oBaHa U 00ydeHa MOJelNb, UConb3ys 5508 map BonpocoB u
OTBETOB. Pe3ynbpTaThl moOKas3aiu, 4TO HEHPOCETh CIIOCOOHA TeHEePHpPOBATh KOPOTKHE ()pas3bl, OJHAKO B psje
CJIy4aeB OTBETHI TPAMMATHYCCKH U CHHTAKCUYECKH HEBEPHBI HIIM HE UMEIOT cMbIcia. Takke 0OHapyKeHO, UTO
sec2sec HECIOCOOHa COXpaHSATh IaHHBIE O IPEeJMETHOH 00JacTH: HACHTHYHBIE IO CMBICIY BOIIPOCHI,
peoOpa3yroTcsi B pa3INYHbIE CMBICIOBBIE OTBETHL JlaHHas mpobOlieMa He cBsi3aHa ¢ 00BEMOM oOydaromie
BEIOODKH, a SIBJIAETCS HETOCTATKOM caMoil Mozenn. B oOmem cirydae asst o0ydeHust He0OX0 MM 3HAYUTETFHBINA
00BEM BXOAHBIX NAHHBIX (TIOPSAKA COTEH MUJUTHOHOB CJIOB), UTO JENIAET MOJIENIb HETPUMEHUMOM ISl PEIICHUS
y3KOCTIEIMATN3UPOBAHHBIX 3a/1a4.

3agadell CKOPWHTOBON MOMCIH SBISICTCS OIIGHKAa BEPOATHOCTH BBEIOOpa OTBETAa NI TPEATOKCHHOMN
¢passl, BMecTO reHeparuu ¢pas3pl HETHKOM. APXUTEKTypa MOJENU MpHBeneHa Ha pucyHKke 1. B HacTosmei
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paboTre wucmonb3oBasach oOydvaromias BbIOOpKa M3 65534 nuanoroB omeparopoB KOJUI-LIEHTPa MOOWIBHOTO
oneparopa. OOHapYKEHO, YTO HOPMAJTU3AIU BXOJHBIX JaHHBIX MO3BOJISET YBEIUYUTh KAYECTBO O0OYUYCHHS HA
10-15%. B xadecTBe METPUKH OLIEHKH TOYHOCTH HCIIONIb30Baach GyHKIM. B pesynpraTe 00y4eHus moiydeHa
MOJEITh, JIJIT KOTOPOI BEPOATHOCTH BHIOOpA MpaBmiIbHOTO oTBeTa U3 10 BapuanToB — 54,34%; 0HOTO U3 IBYX C
HauBbICIIeH oreHKoW — 74,23%; omHoro w3 matu — 94,27%, 4TO MPEBOCXOIUT paHee OITyOTMKOBAHHBIC
pe3ynbTaThl U SIBISETCS JOCTATOYHBIM JUIs €€ NpPUMEHEHHS B LENSIX aBTOMATH3alUW 3alpOCOB CIYXKOBI
noanepxkku (PucyHok 2). ['NTaBHBIM JOCTOMHCTBOM MOJEIHU SBJISICTCSA € YHUBEPCAIbHOCTh 0 OTHOIICHHUIO K
npeamMeTHo!H obnactu. OHAKO AaHHBIN MMOAX0]] HE TIO3BOJISIET MOTY4YaTh HOBBIC OTBETHI U TPEOYET JOCTATOUYHO
0opIIoro 00BEMa TaHHBIX I 00yIeHUs.
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CUSTOMER SERVICE AND SUPPORT AUTOMATION
Litvinko P. M., Lapitskaya N. V.
Belarusian State University of Informatics and Radioelectronics, Minsk, Belarus

This article contains study of two approaches to text recognition and answer synthesis,
including Syntactic pattern recognition, intents and facts recognition, Sequence-to-Sequence and
scoring models. The effectiveness of each model was evaluated using test datasets.

Keywords: machine learning, grammars, answer synthesis, text recognition, automation
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HOBBIINEHUE TEXHUYECKOI'O YPOBHS KAPBEPHBIX ABTOCAMOCBAJIOB
Kyorcenee A. H.
Canxm-Ilemepoypecxuii eopuwiii ynusepcumem, Cankm-Ilemepoype, Poccus

C yeenuuenuem enyOuHvl Kapbepos8 HAPY3KA HA KAPbepHblll A8MOMPAHCNopm 803pacmaemn,
memM CaMulM pacmem CHPOC HA MOOEPHU3AYUN) U NOBbIUEHUE MEXHUYEeCKo20 YPOGHs
aemompancnopma. B cmamve onucanvl ocHoHbie NPUHYUNBL 6E3A8APUNIHOU PAbOOMbl KAPbEPHO2O
asmomparncnopma. Ilposeden cmamucmuueckuii ananuz Ha oaze 20 eounuy mexuuxu. Ilpednodcenvi
8apuanmsl peuleHutl HeUmpalu3ayuu HeNIAH08020 8bIX00A ABMOMPAHCNOPMA U3 CIPOSL.

Knrouesvie cnosa: mooepruzayus, kapvepHvle asmocamoceansl, KoIQhuyuenm 20moeHoCmu,
aHanu3 eOUHUYHLIX nokazameineu, MexXHUKO-IKOHOMUYecKkoe 000CHO8aHUue, ONMUMU3AYUS PadOmbl
KapbepHo20 asmompancnopma

K Hacrosimiemy BpeMEHHM CIIOKWIACH TPAKTUYECKM OJHA, THIIOBAas, KOMIIOHOBOYHAS CXeMa
OOJIBIIECTPY3HBIX KapbepHBIX aBTOCAMOCBAJIOB Tpy3onoabeMHOCThI0O 100 T u Ooiiee, BBITyCKaeMbIX
pa3IMYHBIMU MUPOBBIMH (UpMaMH: KojecHas (opmyna 4x2, kopoTkas 06a3a, rpy3oBas miargopma COBKOBOTO
THTA, C 3aIIUTHBIM KO3BIPHKOM, KaOWHA HaJl JBHUTAaTeleM, Ha OOJBIION BBICOTE OTHOCHUTENHHO JOPOKHOMN
MMOBEPXHOCTH, PACIIOIIOKEHHE IIEHTPAIFHOTO OMNPOKHUABIBAIONIETO MEXaHW3Ma II0 IEHTPY TPYy30BOit
aThopmMel. PaznnuHeie Moaenn aBTOcaMoCBalioB TakuM ¢upmam, kak benA3, «Karepmumnepy, «Komatiry»,
«tOnuT Pur» u napyrue, BHEIIHE MaJl0 OTIMYAIOTCS OJHA OT APYIOH; pasinuyus KacaroTcs OOBIYHO
KOHCTPYKTHBHOTO OGOpPMIICHUS TPYy30BOM KaOWHBI, ONEpeHHWs, au3aiiHa. HaKoIIeHHBIH OONBIIOH OIBIT
OKCINTyaTallil aBTOCAMOCBAJIOB C KJIACCHYECKOH KOMITOHOBOYHOW CXE€MOH, OCOOEHHO B CYPOBBIX
KIIMMaTHYECKUX YCIOBMAX IMOKa3ajl, YTO € MpHUCYIIM CIEAYIOUIe HEAOCTaTKH: 1) BBICOKOE paclojOXKeHHE
KaOMHBI HaJl TOBEPXHOCTBIO IOPOTH YXYAIIAET YCIOBUs 0€30IacHOCTH pabOThl BOJUTEINS, TaK Kak o0pa3yercs
3aKIIIOYUTENbHAS «MEPTBasH 30HA BUAMMOCTH B METENb U TyMaH; 2) OOJbIIIIe 3HAKOTIEPEMEHHbIE Harpy3KH Ha
0aJKi paMbl IPH Pa3rpy3Ke Ky30Ba W 3) OTHOCHUTEIBHO OOJbIIUE adpOJMHAMUYECKUE COMPOTHBICHUS TPU
JIBI)KEHHH aBTOCAMOCBasla, OCOOCHHO B YCIIOBHSIX CHMJIBHOW BETPOBOH AesTensHOCTH (Kapbepbl Cesepa). Bee
3TO 3aCTaBISIET UCKATh OOJIee COBEPIIEHHBIE KOHCTPYKTHBHO-KOMIIOHOBOYHBIE PEIICHHUS MPH CO3IaHUU HOBBIX
MOJieJIel aBTOCAMOCBAJIOB.

Ha ocHoBanmm paszpaborannoii I'. M. Conogom MeTomuKu O€39KCIEPTHOW OIIEHKH KadyecTBa TOPHBIX
MammH Obllla MpOBeJeHa KOMIUIEKCHAs OIleHKa TEXHWYECKOTO YPOBHS CYIIECTBYIONIIETO TapKa KapbepHBIX
aBTocamocBanioB. [lo TpemIOKeHHOW aBTOpaMH CTaThbl HOMEHKJIAType eAMHWYHBIX II0Ka3aTened ¢
WCIIOJIb30BaHUEM CIEHU(PHYECKOTO ISl KapbepHBIX aBTOCAMOCBAIOB (YHKUMOHAILHOTO KpuTepus. OueHka
TEXHUYECKOTO YPOBHSA MPOBOIWJIACH NPH CIEAYIOIIUX YycJoBUsX. M3 Bcero MHOrooOpasust Mozened u
Momu(puKaluii  KaphepHBIX aBTOCAMOCBAJIIOB OBUIM  BBIAENIEHBI aBTOMOOWJIM BCEX  THIIOPa3MepOB
rpy3onogbemHocThi0 0T 30 10 320 T. B paccMmoTpeHne BKIIOYAINCh TakKe MOAM(PHUKAIMHA MAIIWH OJHOTO
TUTIOpa3Mepa, €CIIM OHU 00JIaIal0T CBOMCTBAMH, OTJIMYHBIMHU OT 0a30Boi Mozenu. OIHU U3 PacCMaTPUBAEMBbIX
aBTOCAMOCBAJIOB BBIITYCKAIOTCSl CEPUMHO, APYTHE SABISIOTCS JHUIIb IEPCIIEKTUBHBIMUA MOJeIsIMU. VX cepuiiHbII
BBIITYCK €Ille HE OPraHW30BaH, TPETHH MO Pa3HBIM IPUYMHAM CHATHI C MPOM3BOACTBA, OJHAKO IO CHX IOpP
HIMPOKO TMPEJCTaBICHBl Ha OTKPBITHIX pPa3pabOTKax yYroibHOH IMPOMBIINIICHHOCTH. YeTBepThie yKe He
WCTIONB3YIOTCS Ha pa3pe3ax B KadecTBE CPEICTB TEXHOJIOTHMYECKOTO TpaHcmopTa. Ho BKIIOYEHBI B YMCIO
OIIEHWBAaEMBIX, JJISI TOTO, YTOOBI KaK MOXXHO OoOJiee TOJIHO YYeCTh OIBIT MPOEKTHPOBAaHUS KapbepHOI
TPaHCIIOPTHOW TEXHUKH B mpouuioM. M, HakoHel, Juid CpaBHEHHS TEXHHYECKOTO YPOBHS aBTOCAMOCBAJIOB
Benopycckoro aBTOMOOMJIBHOTO 3aBOAa C TEXHUKOW W3 CTpaH JAajbHEro 3apy0ekbs ObUIM pacCMOTPEHBI
JIOCTaTOYHO OTpabOTaHHBIE W HIMPOKO HCIIONB3yeMble B MHpPE KOHCTPYKIMH KapbepHBIX aBTOCAMOCBAIOB
TUaUpyIonMX B 3Tol obmactu ¢upMm «Caterpillary, «Komatsu» m «Unit Rigy. B oOmelr ciioxxHOCTH K
paccMOTpeHHI0 OBUIO MPHHATO 22 MOJENU KapbepHBIX aBTOCAMOCBalioB. DTo 14 mopneneil m moaupukanmi
aBTOocamMocBajioB benA3 rpysonogbemuocteio ot 30 mo 320 T, 6 Momenel aBTOCaMOCBAIOB (HPMBI
«Caterpillary, rpy3omoasemMHocTEIO OT 36,3 T 710 218 T, ¥ IO OAHOM MOAENTH aBTOCaMOocBasioB GhupM «Komatsuy»
(HD-1200, rpyzonoasemuocts 120 1) 11 «Unit Rig» (M-200, rpyzonogsemuocts 181,4 1).

OOmmii aHanu3 ypoBHSI KapbepHBIX aBTOCAMOCBAJIOB JAHHOM Ipymiibl (TabiuLa) CBUAETEILCTBYET 00
o0meM BBICOKOM TEXHHYECKOM YpOBHE KapbhepHBIX aBTOocaMocBanioB. CleayeT OTMETHUTh TaKXe, YTO
TEXHUYECKUH ypOBEHBb aBTOCaMOCBaNOB benA3 u MaiuH 3apy0exHbIX (GUpPM NMpaKTUIecKu ouHakoB. CpenHee
3HaueHUEe OOOOIIEHHOTO TMOKa3aTedsi TEXHUYECKOrO YPOBHS JUISI PAacCMOTPEHHBIX 3apyOeKHBIX MalluH
cocraiser 0,698 (s aBrocamocBaioB benA3 - 0,693). DTo 03HadaeT, 4TO C TOYKH 3PEHHST COBEPIICHCTBA
KOHCTPYKTHBHBIX CXEM, HaJM4Yds HOBBIX HJIEH M peIIeHHHd aBTOCaMOCBalbl beropycckoro aBToO3aBofa
MPaKTHYECKH HE OTIUYAIOTCA OT 3apyOeKHBIX MAIIWH. ABTOPUTET BEOyNIMX 3apyOeKHBIX GHUPM Yy
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notpeOHuTeNell OCTUraeTcss 3a CueT, HpeXIe Bcero, 0oiee BBICOKOH HAIEKHOCTH M JIOJITOBEYHOCTH,
3 PEKTUBHOCTH TEXHUUYECKOTO 00CITYKMBaHUS M dKCIUTyaTauuu. UTo, B CBOIO ouepenp, SBISIETCS CIEICTBUEM
MPUMEHEHNs] COBPEMEHHBIX METOAOB U CpPEICTB aBTOMATHYECKOTO IPOEKTHPOBAHUS, IITHUPOKOTO
UCTIONIb30BaHUs (D (EKTUBHBIX KOHCTPYKIIMOHHBIX MATEPHAIIOB, HOBEHIMX MPOM3BOJCTBEHHBIX TEXHOIOTHH,
COBPEMEHHBIX CHCTEM yNpaBlIeHNs U TUarHOCTHUKH, MOCIEIHUX TOCTHKEHHH S)PrOHOMHKH U TU3aiiHa.

AHanu3 pacueTa EIMHHYHBIX I[TOKAa3aTelled ITOKa3bIBAaeT, YTO aBTOCAaMOCBaNbl benA3 omepexaror
3apyOeXHbIC MalIUHBI M0 YAEIBHOW I'Py30MOJbEMHOCTH TP, MO IUIOTHOCTH KOMIIOHOBKH, 110 CPAaBHHUTEIbHON
MaTepHaIoeMKOCTH (K03(Q(HUIIMEHTY Macchl) U 10 NPUBEIECHHOMY PaJUycCy MOBOPOTa; U OTCTAIOT IO 3amacy
X0JIa 10 TOTUTUBY, MAaKCUMAIBHON CKOPOCTH JBUKEHHS U, OCOOEHHO, 10 HaJEXKHOCTH (PECypCHOMY IIPOOeTy)
T. HyXHO OTMETHTh, YTO 3apyOeKHblE MAIIWHBI 10 COaJTaHCHPOBAHHOCTH TMApPaMETPOB IPEBOCXOIAT
aBTocamocBaibl benA3. «Ecnm pazOpoc 3HaueHWl €IUHMYHBIX ITOKa3aTeled TEeXHHYECKOTO YPOBHS IS
aBTocamocBasioB benA3 cocraBiser B cpenHem 27,8 %, nocturas B OTAENBHBIX Ciydasx (Hampumep, AJs
aBTocamocBana benA3-75131) mo 48,9 %, To TOT e pa3dpoc 3HaYeHHH y 3apyOEKHBIX MAaIIMH COCTaBISIET B
cpensem 21,3 % mpu makcumanbHOM 3HaueHnH Jub 30 % (y aBTocamocBana Hb-1200) [4]. Takum o6pazom,
HAJMIO elle OAHO MOATBEPXKICHHWE HEOOXOOMMOCTH KOMIUIEKCHOTO (CHCTEMHOTO0) IMOIXOAa K BOMpOCaM
MPOCKTUPOBAHMS HOBOM aBTOTPAHCIIOPTHOM TEXHUKH JUIsI OTKPBITHIX pa3pabOTOK.

B OCHOBY «MoOJEpHU3AIMA KOHCTPYKTHBHBIX OCOOCHHOCTEH W IPOCKTHPOBAHWH HOBOH TEXHUKU
MpEIOKEHA Ues «PasrPyKEHHOW paMbl» H «HeCyIero Ky3oBa». [linatdopma ¢ rpy3oM omupaercst Ha pamy B
TOYKaX KOHTAKTa C MEePEIHUMH U 33 THUMH aMOPTH3aTOPaMH IMOJIBECKH, a pamMa Harpy>KeHHasi MacCOi CUIIOBOTO
Omoka W 00OpyInOBaHWEM, BOCIPHHHMAET JAWHAMHYECKAE HArpy3Kd TIPU JBWKCHWH, YTO TIO3BOJISIET
MPOTHO3UPOBATh YMEHBIIIEHHE MAcChl PaMBl U OTIEPCHUSI.

PasHeceHHBIe TIepeqHHE TOYKH OMOpPHI Ky30Ba YBEIMYUBAIOT yCTOWYMBOCTH IUIATQOPMBI KaK IpH
JIBIKEHWHY, TaK ¥ TIPU pasrpy3ke. ITO MO3BOJISIET COKPATUTH PACCTOSHHE MEXIY 3aJHAMH aMOpPTH3aTOpaMH
monBeckn Ha 60 cM. bmaromaps 3ToMy yAamoch yIyYIIUTh, 1O CPAaBHEHUIO C MPOTOTHUIIOM, TaKTHUKO-
TEXHUYECKHUE JaHHbIC MpeIlaraeMoro aBTocaMocBasia. A IMEHHO: KoJiesl 3a[JHAX KoJiec U rabapuTHas MIUpPHHA
aBTOMOOMIS ymenpmmiack Ha 0,6 meTpoB. baza aBrocamocBana ymeHsmmiaack ¢ 6,65 M g0 5,65 meTpos.
MuHUMaIBHBIA pagnyc MOBOpOTa cokpatwics ¢ 15,0 M go 13,8 M; yriasl moBOpoTa yHIpaBIIEMBIX KOJeC
cokpatmiuch ¢ 40° mo 34° u ¢ 28° go 26°. LleHTp TsOKeCTH TPYKEHOTO aBTOCAMOCBajla pacIioiokKeH Ha 5,5 —
7,5 % BeIIIE, yeM y mporotuna. HecMoTpst Ha 3TO, YCTOHYMBOCTH aBTOMOOWIS HaXOIUTCS B JOIyCTUMBIX
MpeJieNiax, a COOTHOIICHUE Harpy30K Ha MEPETHIO0 U 33/IHIO0 OCh COOTBETCTBYeT 1:2.

KoHcTpyKiysi MpoCTpaHCTBEHHO-PA3BUTONW PaMbl TIO3BOJISIET MOJHOCTHIO MCIOJIB30BAaTh CHUMMETPUYHBIC
00BbEMBI MEXIYy TEepelHUMH W 3aJHUMH KojiecaMu. Hanndme Takux MEeXKOJECHBIX OJIOKOB C HAaJEeKHBIM
KpEIUIEHUEM CIOCOOCTBYET pallMOHAIBHOW pa3BecKe Macc 10 OCSIM, KOMIIOHOBKE arperaToB IO IMPHHIUITY
MUHUMAJIFHBIX MarucTPaNbHBIX CBSA3EH, a TAKXKe 10 TPYIOEMKOCTH O0CITy )KHBaHHUs, HEOOXOAUMOCTH 000TpeBa,
oxmaxiaeHus ¥ T.0. KOHCTpYKIHMS paMbl TpenIaraeMoro aBTOCaMOCBaia II03BOJSIET OBICTPO H
OeCHpensITCTBEHHO NEMOHTHPOBATh CHIIOBYIO YCTaHOBKY, UCIOJNIB3Ysl NMPH 3TOM MHHUMYM OOOpPYIOBaHHUS H
00CITyXHBArOIIEro mepcoHana. | 'opr3oHTaNbHAS JIMHUS PaMbl MO3BOJIMIA NTPUMEHUTH Ky30B SIIHYHOTO THIIA.
[lnardpopma c¢ rTpy3om, ommpasch Ha TEpegHHE aMOPTHU3aTOPHI IOABECKH, IAOMOIHUTEIHHO HArpy>KaeT
nepeaHuil MocT. «J{11 onTUMH3aLUK Pa3BECKH Mace IO OCSIM BBITIOJHEHO CIeayIoLIee:

*  KY30B BBIIIOJIHEH CYKalOIIUMCS B TIEpeIHEeH 4acTH;
*  yMeHbIIIeHa 0a3a aBTOCaMOCBaIa;
*  yBEJIMYCH 3aJHUI CBEC IIIATPOPMEI,
*  TSHKEJIOBECHOE 000py/I0BaHUE Pa3MELICHO B MEKKOJIECHBIX OJIOKaX;
*  yBemu4eH o0beM IIaTOopMbI 3a CUET KAPMAHOB, PACIIOJIOKEHHBIX IT0 00€ CTOPOHHI 33IHEH YacTH Toja
TIaTGOPMEL.
Jiis obecnieueHus: HEOOXOIUMOM TIPOJIOJIBHOM KECTKOCTH:
*  YBEIUYEHO CEYCHWE MPOJIOJIbHBIX JIOH)KEPOHOB;
*  Ha OWH METP yMEHBIIIeHa 6a3a aBTOMOOHIIS;
*  IEHTP TSDKECTHU TPY>KEHOT0 Ky30Ba CMEIICH K 3aJHUM amopTu3aropam [1].

[omepeunass xecTKOCTh IUIATGOPMBI oOeclieueHa NPUMEHEHHEM JKECTKUX QepM, 00pa3oBaHHBIX
KOHTpdopcaMy JHUIA U V-00pa3HbIME JIOHKEPOHAMH.

VYBenuueHue macchl maatopMbl, BBI3BAaHHOE HEOOXOJMMOCThH TMOBBIIMICHHS €€ JKECTKOCTH, YacTUYHO
KOMIIEHCHPYETCS COKpaIlleHHEM IUIOLIad KO3bIpbKa U YMEHBIICHNE BBICOTHI OOPTOB MPH HEM3MEHHOM 00bEeMe
Ky30Ba.

Hapyxusrit 60pT, 3aKpBITEINA (HaTbII-TNCTOM, O0ECIIEYMBAET JOMOJHUTENBHYIO JKECTKOCTb, MO3BOJISET
OoJiee paBHOMEPHO 00OTPEBATh Ky30B BBIXJIOMHBIMH TazaMu; (QalbIIOOPT 3allMIIaeT Ky30B OT TPsI3H, MBLIH,
BIIard, JTUKBUIUPYET KOHIIEHTPATOPHI HANpPSOKEHUN W Kopposuu. «JlokanbHass OOKOBasi TIOBEPXHOCTH Ky30Ba
000CTpsieT XYIOXKECTBEHHO JSCTETHYECKHi 00pa3, MaeT BO3MOXKHOCTH IMHPOKO HWCIIONB30BaTh Tpaduky u
CHUTHAITBHYIO OKPAcKy.

Pacmmpsitoruiicst B 3a{Heid YacTh Ky30B CIIOCOOCTBYET OBICTPOMY M OECTIPENATCTBEHHOMY BBICHITAHUIO
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rpy3a npu pasrpyske.

KopoTkass 0a3a aBTOcamMocBajia M TOPH30HTAlIbHAs pama IO3BOJISIOT MCIIONB30BaTh aBTOMOOWIH B
Ka4yecTBE CENeNbHOTO TATada, KOHTeHHepoBo3a. [IpuMeHeHne moqo0HOW CXeMbl KOMITOHOBKH IIelIeco00pa3Ho
JUTST TIEPCIIEKTHBHBIX aBTOCAMOCBAJIOB eIle OoJbIIed rpy3onoabeMHocTd [6]. HoBble (yHKIHMOHATBHBIE
aneMeHThl — MexkonecHble Onoku (MKB) mpuaaror nenocTHelil xapakrep xomoBod dacTu. CoriiacoBaHHBIC
(hYHKIIMOHATEHO-TEXHOJIOTUYECKIE HAKIIOHBI TIOBEPXHOCTH BO3/yX03a00PHOTO OTCEKa U 3aJIHEH 4acTH Ky30Ba,
KaOWHBI M MEKKOJICCHBIX OJIOKOB HAXOJSITCS B CTUJIICBOM €IMHCTBE, TAPMOHUYHO YBSI3BIBAS 11EJI0€ U YACTH BCEH
00BEMHO-TIPOCTPAHCTBEHHOM CTPYKTYphl. KOHTpacT MeXIy pUTMOM J>Kailt03eil BO31yX03a0OpHHMKA OTCEKa,
MKB, cnoxHOM CTPYKTYypOoil XOJOBOW YacTH U JIOKAJIBHBIMU MOBEPXHOCTSIMH AKLEHTUPOBAH LIBETOM H
CrocoOCTBYET BEISBICHUIO U 00OCTPEHHUIO 00pasa.

brnaronapsi 0710YHOMY pAacMONOXKEHUIO arperatoB IMOBBIIIACTCS PEMOHTONPUTOJAHOCTh aBTOMOOWIISA,
obOecnieunBaeTcs yA0OHBIN TOCTYI K HUIM B COOTBETCTBUU C TPEOOBAHUSMU IPTOHOMHUKH.

Taxum 00pazom, TaHHBIN aHATN3 TEXHUIECKOTO YPOBHS KaphEPHBIX aBTOCAMOCBAJIOB ITO3BOJISIET CIENATh
BBIBOJI O TOM, YTO €ro MOBBIINIEHHE MOXET OBITh JOCTHUTHYTO 3a CYET pa3paboTKu HAaydYHO-OOOCHOBAHHBIX
METOAOB OITUMAJIBHOIO IMPOEKTUPOBAHUS KAPHEPHBIX ABTOCAMOCBAJIOB, KOTOPBIE IMO3BOJISAIOT ONPENEIUTh U
ONTUMAJIBHO COAIAHCUPOBATh UX MapaMeTphl. PelieHrne 3THX BOIMPOCOB MOXKET CIIYKHTh MOITHBIM CPEICTBOM
MOBBIIIEHUA TEXHUYECKOTO YpPOBHS BHOBb CO3/1aBA€MOW aBTOTPAHCIOPTHOM TEXHUKHU JMJISI OTKPBITHIX
pa3paboTOK yTONHHOU MPOMBIIIUICHHOCTH. Tak ke, IO MOEMy MHCHHIO, TPEUIOKCHHBIC B JAHHOM aHAIN3e
KOHCTPYKTHBHO-KOMIIOHOBOYHEIE PEIICHUS MOTYT OBITh B3STHl 32 OCHOBY IpHU Pa3pabdOTKe HOBBIX MOJEJCH
KapbepHOr0 aBTOTPaHCIOPTA IPy30M0AbEMHOCTEIO OT 170 T.
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INCREASING THE TECHNICAL LEVEL OF CAREER DUMP TRUCKS
Kuzhelev A. 1.

Saint-Petersburg Mining University, Saint-Petersburg, Russia

With increasing depth of pits on the career load transport increases, thereby increasing demand
for upgrading and improving the technical level of vehicles. The article describes the basic principles
of safe operation of quarry vehicles. The statistical analysis on the basis of 20 units. Proposed
solutions to neutralize the unplanned exit of vehicles from the system.

Keywords: modernization, career dumpers, availability factor, the analysis of individual
indicators, feasibility study, optimization of open pit mining vehicles
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VJIK 330

METOJINKA CHUHTE3A CUJIOBBIX IIENEHN B DJEKTPOIIPUBOJIAX IEPEMEHHOI'O TOKA
I'puzopvee M. A., /loukuna Jl. A., Kopmunuyun H. B.
FOoicno-Ypanvcxuii cocyoapemeennsiii ynueepcumem (HUY), Yenabunck, Poccus

B cmamve npeonacaemca memoouka cunmesa cxem yeneul 1eKmMponpugooos, pabomarnuux 6
NYCKO-MOPMO3HBIX pexcumax. Jlanuas memoouka Omauyaemcs ydemom CO8MeCmHOU pabombl
NOIYNPOBOOHUKOB020 Npeodpazosamens U O8ucamenss U NO3G0IAEM VIAYYUUMb HAOEHCHOCHbIE
nokasamenu cucmemvl NpU MUHUMYMeE 3ampam Ha YCMAaHOBIeHHoe 000pyoosanue.

Knouesvie cnosa: anekmponpueod, memoouxa cunmesa cxem CUio8bix yeneu

Ha IIEPBOM IOTAIIC MECTOJUKHN BBITIOJIHACTCA BLI60p CXEMbI CUIJIOBBIX uenefzi 10 MECTOAUKEC OIITUMHU3ALINU
CXEM CHIIOBBIX IETel MOJyMPOBOJHUKOBBIX MpeodpaszoBateieil, copepkaias 3Tansl Bbibopa KOH(GUTYparyu
CXEM CHJIOBBIX II€Med MO KPUTEPHI0O MHHHMYyMa MOJYNPOBOAHUKOBBIX KIFOUEH, BHIOOpA ONTHMAIbHBIX
KoJmvecTBa (a3 M Pe3epBHBIX Y3JIOB, M OTIMYAIOMIASCS MPUHATHIM KPUTEPUEM — BEPOSITHOCTBIO OE30TKa3HON
paboTHI.

3arteM BBIMOJHACTCS pacyeT AOIMYCTUMBIX 3HAYEHHH IICKTPOMArHUTHOTO MOMEHTa (pHC. 2) U ToKa (puc.

3) B 3aBUCUMOCTH OT YHCJIa OTKa3aBmuXx (a3 m’.
( Hawamo )

—

]

Bribop ontumanbHoro ynuena a3z nonynpoBogHHKOBOIO
npeobpasoBareis 1o Kpurepuio P, -

Y

Pacuer nomycTuMoro MOMEHTa M TOKA JBHraTens
1PN OTKa3e OJIHOH (a3l

{

].uau r> Iﬂon. npeolp

Pucynox 1. Aneopumm memoouku cunmesa cxem CUulo8bix yenet
Pacuer 3aBHCMMOCTEN JOMYCTUMBIX 3HAYEHHM TOKOB M MOMEHTOB MPOW3BOAMWIICS Ha OCHOBE JIaHHBIX,

MOJYyYECHHBIX HAa MaTEMaTUYECKOW MOJENH 3JIEKTPOIPUBOJA, PEaJM30BaHHON B MNPOrpaMMHOM MPOIYKTE
ANSYS. UccrnemoBanuch MHOTO(a3HBIE CXEMBI, B KOTOPHIX ITOCJIEIOBATEIIHFHO OTKIFOYIIIOCH TI0 OJTHOH (hasze.

Maon q

Pucynox 2. 3agucumocmu donycmumoco momenma om obuge2o 4ucia (paz m u Om KOIuYecmea omra3asuiux gaz m’
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TiBui

Pucynox 3. 3asucumocmu donycmumoco moxa om odwje2o uucia (paz m u om KoIUYeCmea omxazasuiux gaz m’

BreiBon. OpueHTHpySCh Ha 3TH 3aBUCUMOCTH (CM. puc. 2 — puc. 3.), MOKHO CJ€NaTh BBIBOZ O
CXOZMMOCTH TPEeI0KEHHON METOIUKH.

SYNTHESIS METHOD OF ELECTRIC CIRCUIT IN ALTERNATING CURRENT DRIVES
Grigor’ev M. A., Doykina L. A., Kormilicin N. V.
South Ural State University, Chelyabinsk, Russia

The article proposes a technique for the synthesis of electric circuits of electric drives operating
in start-braking regimes. This technique is distinguished by taking into account the joint operation of
the semiconductor converter and the motor and allows improving the reliability of the system with a
minimum of costs for installed equipment.

Keywords: electric drive, synthesis method of electric circuit
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VJIK 330

AHAJIM3 ITIPUYMH BBIXOJIA DJIEKTPOJIBUTATEJIEN, PABOTAIOIIIUX HA OB BEKTAX
METAJUIYPITHUECKOI'O ITPOU3BOACTBA
TI'puzopvee M. A., benwvix U. A., JIééxkun /. C.
FOoicno-Ypanvckuii cocyoapcmeennsiii ynusepcumem (HUY), Yensdbunck, Poccus

B cmamve pacemampuediluCo  OCHOBHblE NPUYUHBL  OMKA306  JJIEKMPUYECKUX MAULUH.
HpOCZHCUlLBupOGGG 3asucumocmu  6e30mKaA3Hol pa60mbz 3J1e1<mp0c)6ueameﬂﬂ om 3anaca no
MowHOCmU, a maKoce 3a6UCUMOCMb OMHOCUMENbHbBIX 3ampant Hda aﬂekmpOMexaHuquKuﬁ
npeo6pa306ameﬂb om eeposimHocmu eco be30mKasHoll pa60mbz, MOIUCHO 6blACHUNb «CUJIbHbLE) U
«cnabvley CMOpPOHbL npedﬂazaeMblx cucmem aﬂekmponpueoda.

Kroueswie cnosa: npu4uUHbl 8bIX00a aﬂeKmpoc)eueamereﬁ

Hwxe npuBenen pesynbrar pacuera (puc. 1.) BeposTHOCTH 0e30TKa3HOW paboThl oT kKoddduimenTa
Harpy3ku. Takum o0Opa3oM, (hakTHYECKH TOJIy4YeHa 3aBUCHMOCTh HAJCHKHOCTH JJICKTPHUUYSCKOW MAIIUHBI OT
3araca Mo MourHocTH. HauanpHOe 3Ha4YeHHe BEpOSITHOCTH 0€30TKa3HO# paboThl Ha rpaduke pasHo 0,9, 9To
COOTBETCTBYET 3asiBIeHHOW HazaexxHocTd AJl B [1, 2]. Pacuer mpousBonuics nis nsurarencit cepuun AP B

nuamnasone momHocteit ot 75 go 200 xkBT.

P
1,00

0.98 s
0,96 |
0,94 / /
0,92

/

0,90
0 20 40 60 80 100 120 140 160 180 AP. %
Pucynox 1. 3asucumocmo seposimnocmu 6e30mraznou pabomoel P o1eKmpuyeckoi Mauwiuisbl Om 3anaca no
mowHocmu AP 6 npoyenmax, 8 ouanasone mowHocmeti om 75 kBm 0o 200 kBm

OcHOBBIBasICH Ha KO3(D(UIIMEHTHOM METO/E pacueTra BEpOSTHOCTH OE30TKa3HOH pabOThl M MCHOJB3YS
JITAaHHBIC 0 MOIIIHOCTH M CTOMMOCTH JIBUTATEIICH Pa3IMUHbIX CEPUN M IPOU3BOAUTEIICH U3 PA3IIMUHBIX KATAIOTOB
[3], OBIT TpOM3BENEH pacdeT BEPOSTHOCTH O€30TKa3HON pabOTHl JJIEKTPUYECKUX MAIIMH W TIOJydeHa

CleAyomas 3aBUCUMOCTh (pHUc. 2).

P
1.00 |
0()8 .--r-"__i-l"= E - : ]

|t~..J

L ad

0.96 7\
0,94 /
0,92 /

U0 15 20 25 30 35 40 45 AP

g 5

Pucynox 2. Beposmnocmu 6e3omka3Hoﬁ pabomul P 0sucameneii om 3anaca mownocmu AP ¢ yuemom ouanazona
mownocmu, 1 — 0,18-1,1xkBm; 2 — 45-132xBm,; 3 — 1000-2000xBm; 4 — 2000-8000xBm

BriBog. BepostHocTs 6e30TKa3HOM paboThl P pacTéT ¢ yBenndeHneM quana3zoHa MOIIHOCTH.
CnHcoxk DUTHPYEMO# JIUTePaTyphbl:

1. TOCT 19523-81 Mammunsl snekTpuyeckne Bpamatonmecst ot 50 mo 355 rabapura. [IBurarenu acHHXpOHHBIC

cepuu 4A Tpex(a3Hble ¢ KOPOTKO3aMKHYTBHIM POTOPOM. TeXHUUECKUE YCIIOBUSL.

2. TOCT 27.002-89 «HanexKHOCTb B TEXHHUKEY.
3. Hanexunocte B MammHoctpoenun: CnpaBounuk. Ilox pen. B.B. Ilamkuna, ['.II. Kapsosa. — CIIo.:

Ilomurexnuka, 1992. — 719.
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SYNTHESIS METHOD OF ELECTRIC CIRCUIT IN ALTERNATING CURRENT DRIVES
Grigor’ev M. A., Belykh 1. A., Levkin D. S.
South Ural State University, Chelyabnsk, Russia

The main reasons for the failure of electric drives were considered in the article. Analyzing the
dependencies of the failure-free operation of the electric motor on the power reserve, and also the
dependence of the relative costs on the electromechanical converter on the probability of its trouble-

free operation, it is possible to find out the «strong» and «weaky sides of the proposed electric drive
systems.

Keywords: causes of electric drives
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VJIK 62

KOMILIEKCHBIA AHAJIN3 OCHOBHBIX ®AKTOPOB HA CTAJIUU ITIPOEKTUPOBAHU S
CTPYKTYPUPOBAHHbBIX KABEJIbBHBIX CUCTEM
Mamiwowun /. C., Pazunxos K. I0., bocopaonukosea A. B.
Mockosckuii mexnonoeuweckuii ynueepcumem (MUP2A), Mockea, Poccus

B cmamve paccmampusaemcsa Heobdxooumocms KOMNIEKCHO20 AHANU3A OCHOBHLIX (PaKmMoOpos
Ha cmaouu npoeKmuposanus CmMpyKmypupo8aHHvlX KabeibHuIX cucmem. A makoice npedcmasiervl
OCHOBHblE NOHAMUL.

Kniouesvie cnosa: cmpykmypuposannas xabenvhas cucmema, KopooO, po3emKd, MOHMAIC,
MOHMANCHBLE UHCIMPYMEHNbL

Jus ymydiieHuss o0Opa3o0BaTeNbHOTO Mpollecca HEOOXOJUMO: YCOBEPIICHCTBOBAHUE MaTepHATbHO—
TEXHHYECKOTO  OOECTedueHHs]  KOMIBIOTEPHBIM  OOOpY/IOBaHHEM, COOTBETCTBYIONIEE  COBPEMEHHBIM
TpeOOBaHUSM; OCBOCHHE WH(POPMAUOHHO-KOMMYHUKAIIMOHHBIMH TEXHOJOTUSIMH M MX HCIOJB30BaHHUE;
NPUMEHEHHE METO/I0OB KOMIBIOTEPHOro oOy4YeHus; (QopMupoBaHue HHGOPMALMOHHO-TEXHOIOTUIECKON
KOMTIETECHIINH.

Juia mpoBenieHNs ayIUTOPHBIX 3aHATHIA HEOOXOAMMO TPOBECTH IUIAHWPOBKY 000pymOBaHUS U pabodmx
MECT yYalllUXcsl B KOMIIBIOTEPHBIX KiaccaxX, CI0XHOCTh IUIAHUPOBKH COCTOMT B TOM, YTO HEOOXOAMMO
YUHUTHIBATh B TO K€ BpeMs U pealii3alnio MaTepualbHO—TEXHUIECKOH 0a3bl M TEXHUKY 0€30MacHOCTH.

Paccmotpum Gornee moapoOHO OCHOBHBIE TOHSTHS M OTambl MPOEKTUPOBAHUS CTPYKTYPHUPOBAHHBIX
KaOeITBHBIX CUCTEM.

CrpykrypupoBanHas kabenbHas cucteMa (CKC) — 3akoHYeHHass COBOKYITHOCTh KaOenel CBSI3U U
KOMMYTAI[MOHHOTO ~ O0OpYJOBaHWs, OTBeyarolias TpeOOBaHHSAM  COOTBETCTBYKOIIUX  HOPMATHUBHBIX
IIOKyMeHTOB [1].

Kopob6 - 310 cucrema 3aMKHYTBIX 000JI04€K, COCTOSAIINX U3 KOPITyca CO ChEeMHOM MM OTKPBIBAIOIIEHCS
KPBIIIKOW, TpeqHa3HauYeHHAas s MPOKIAJAKH BHYTPU HEE HM30JIMPOBAHHBIX MPOBOJOB, Kabelel W UIHypOB
W/WIH JJ1S pa3MeIeHnst JPpyToro 3nekTpoodopynosanus [2]. CaMmble pacipocTpaHeHHbIE BUIBI KOpoOOB [3]:

1. Munu kabenb KaHaJbl - B OCHOBHOM UCHOJIB3YIOTCS JUISL IPOKJIATKU CIA00TOYHBIX Kabenei. SBistorces
Hau00JIee KOMITAKTHBIMH,

2. HamomnpHBIE - ONTHMANBHEI ISl IPOJIOXKEHHS HA TIOY, TaK KaK B CHITy CBOEH OBaNBbHON (OPMBI U HE
MEIIaT Xoan0e.

3. MaructpanbsHble - HanboIee YacTo UCIONb3YIOTCS B OUCHBIX M aIMUHUCTPATUBHBIX TOMEILICHHSX.

U3 0CHOBHBIX KOMIUIEKTYIOIIMX MOKHO BBIJCTIHTB!

* T'-o0paznsie yras! (A1 co3ganus yria B 900 Ha cTeHe);

*  T-oOpa3zHble yIIIBI (COEAMHEHHE TPEX KOPOOOB);

*  BHYTPEHHHE YTJIbI (MCIIOJB3YIOTCS IS CO3/IaHUSI BHYTPEHHETO yIila MeXy CTEHAMH);

*  BHENIHHWE YTIIbI (UCTIONB3YIOTCS AJIS CO3/IaHUS BHEITHETO yIila MKy CTEHAMHU);

*  pasmenuTelnb (pa3fenseT CUIOBBIC U CIIa00TOYHBIC IPOBOAA);

*  MOAYJH (JUIS pa3MENICHUS PO3ETOK);

*  KPBIIIKU KOpoOa (I N30JIANN BHYTPEHHETO COICPKAHMNSA);

*  3arTymKu (M30JIAIUS TOpIia Kopooda).

CunoBoii kabellb WCHONB3YIOTCS ANl epeiayr 3JICKTPOIHEPTUH TOKaMHU MPOMBINUICHHBIX 4acToT [4].
CunoBoil kabeslb COCTOMT H3: TOKONPOBOIAIIMX >KWJI, BHEUIHEH M BHYTpeHHeW wu3oisiuuid. B kauecTse
MaTepuaa U3rOTOBICHHUS KW Yallle BCETO MCIOJIB3YIOT aTIOMHUHHUNA WA Melb. BHYTpeHHAS M30MALNS UMEET
CBOI0 MapKHPOBKY - HM3OJIAIMS HYJIEBOW XHIJIBI JOJDKHA OBITh CHHETO IBETAa, M3OJSAIUH KBl 3a3eMIICHUS
JOJDKHA OBITH 3€JIEHO-KEITOH, a N30JsMs (a3HOro MpoBoJa BEIOMpAETCs U3 CEpOro, KOPHYHEBOTO, YEPHOTO,
KpacHoro 1BeroB [5]. Ilpumep MapkupoBKHM CHIOBOro Kabeist m3o0paxeH Ha pucyHke la. dasnas >xuia
0003HaUY€Ha CBETI0-KOPUYHEBBIM I[BETOM, HYJIEBAS KIJIA - CHHIM, a JKMJIa 3a3€MJICHHS 3eJIEHO-KEJIThIM.

CuIioBble PO3ETKM MOXKHO Pa3[eluTh Ha JIBE KaTETOPHH - C 3AI[UTHHIM 3a3¢MJICHHEM H 0e3 3aIlIUTHOTO
3a3emuieHus. KOHCTPYKITUS PO3ETKU MPECTABIISIET COOON 3KUMBI, KOTOPBIE (PUKCUPYIOT IPOBOJT IIPH ITOMOIIIH
3aBHHYMBAHMS TalKd. Pazmidans Mex Iy KaTeropusMH 3aKIIFOYalOTCs B KOJIMYECTBE 32KUMOB IS IPOBOJIOB - B
po3eTkax, MpeAyCMaTpUBAIONIMX 3aliuTHOE 3a3emiieHue ux Tpu (Pasza-Homb-3emiiss), a B pos3erkax 0e3
3a3emiieHus - asa (Pasza-Homp).

CnaboToYHBIC TIPOBOAA TPUMEHSIOTCSA IPU CO3MAHMH CETeH B odHcax W JKHIBIX noMaX. JlaHHBIH THIT
Kabenst OYeHb JIETKO MOBpeIuTh, modToMy mipu MoHTaxke CKC TpeOyercs MOBBIMIEHHAS OCTOPOYKHOCTD.
CuIoBbIe CETH CO3AAIOT MIOMEXH, ITOITOMY HEJb3sl CO31aBaTh MX OJIM3KUH KOHTAKT CO CIa0OTOYHOM CETHIO.
[lon BHenTHEW HM30MIAIMEN HAXOAATCS YETHIPE BUTHIE (CKPYYCHHBIC) Maphl MAJCHBKUX MPOBOJKOB, MMEIOIIUX
CBOIO0 MapkupoBKy [6]. [IpuMep cnaboTodHONH MapKUPOBKH U300paXkeH Ha pucyHke 10.
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Pucynox 1. Hzonayuu cunosoeo (a) u crabomounoeo (6) npoeooog

CrnaboTouHBIE PO3ETKH HamOojiee YacTO TPUMEHUMBI TIPH TOAKIIOYCHUM KaOenss TPOBOMHBIX H
0ecnpoBOAHBIX TeNe(OHHBIX anmapaToB K Tene(OHHOW CeTH, a Takke NPH MOAKIIOYEHUH YCTPOWCTB K
JIOKaJbHOU M MHTEPHET CETSIM.

g Toro 94TOOBI COBEPIINTH MOHTaKHBIE PA0OTHI B KOMITBIOTEPHOM KiTacce MOTPeO0yIOTCS MHCTPYMEHTHI,
C IOMOHIbLIO KOTOPLIX MOXHO 6y,lleT 00ecIeYnTh PKOHOMHYHOCTE M HCO6XOJII/IMYIO OKCINTyaTallMOHHYIO
HaJIe)KHOCTB!

1. Tlepdopartop mis OypeHust OETOHHBIX U KHPIUYHBIX CTCH.

2. UlypynoBepT co cBepiioM JJisi OypEeHHUs TUHIICOKAPTOHHBIX U JIEPEBSHHBIX CTEH.

3. IllypymoBepT ¢ OUTOH IS 3aKpYIHBaHUSI CAMOPE30B.

4. 3auncTKa JABYX BHJOB JUJIsl CHATUS BHYTPEHHEH H3OJSAIUM JKECTKMX (CHJIOBBIX) M MSITKHX
(cmaboTOYHBIX) Kabemei.
Kycauku 1Byx BUIOB /A7l IEPEKYCHIBAHMUS JKECTKOTO (CHIIOBOTO) U MATKOTO (CI1a00TOYHOTO0) Kabes.

6. OTBepTKHU 111 MOHTa)Ka CUIIOBBIX PO3ETOK.

[pexne 4eM MPUCTYNHTHL K paboTaM MOHTaXXHHK JIOJDKEH CIIPOCKTHPOBATH MApUIPYT, MO KOTOPOMY
Oy/ieT MpoXoAuTh Kabenb. MapIiipyT onpeiensieTcsl CoriacHO YepTexy, Ha KOTOPOM OTMEUYEHBI paboune MecTa
yuamuxcs. [IpuMep yeprexa nokasaH Ha pUCyHKe 2.
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YcnoBHble o6o3HaveHus

® - pO3eTKa [1BOWHAA (BUTas napa)

. - PO3€TKa anekTpu4eckasn

Pucynox 2. Cxema pacnonoscenusn pabouux mecm yuaujuxcsl
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OOBIYHO MPOBO/IA 3aBOJISAT B KOMHATBI Yepe3 MOTOJIOK. J[Jsl TOro 4To0BI «CIYCTUThY Kadeiah HEOOX0JUMO
MPOaHAIM3UPOBATh TUIAHUPOBKY KOMHATHI - HWHOTAA OBIBAET BO3MOXKHOCTH COKOHOMHUTH KOPOO, IMPOJIOKHUB
MpoBo/ia B TOpHPOBAHHOI TpyOe B ITycTOM Ipoeme 3a creHoi. OnpenenuB MapiipyT, MOXKHO YCTaHABINBATh
Kopo6. [ HagexxHOU (huKcaruu KopoO 3aKpeIuIIoT ¢ ABYX KOHIIOB, a Takxke uepe3 kaxasie 20-30 cm. Beibop
KpENeXKHOr0 MaTepralia 3aBUCUT OT cTeH. [Ipeanonoxum, 4to B MOMEIIEHUH UMEETCS OJIHA BHEILIHSS CTEHA U3
KHpIM4a, 2 TP BHYTPEHHUE U3 THIICOKapTOHA. Torma /uis KperuieH!s: KopoOOB 10 THIICOKAPTOHY MTOHAI00SATCS
00 ¢ caMope3aMHu, a JUIsd KPeIUICHHsI 10 Kuprnuuy ar0einb-reo3au [7]. Ilociae ycraHOBKH KOpoOa 3aBOAST
mpoBoja. JIjis Toro 4roObl OCYIIECTBUTH 0€30MacHOe COCEACTBO CIa00TOYHBIX M CHJIOBBIX KalOeseid B KOpoO
BCTaBIIICTCA CIIEUMalIbHBIN pazaenutens. [locne Toro, kak Bce MpoBOAa pa3BeAyT IO CBOMM MECTaM, MOXKHO
YCTaHABIMBAaTh MOAYIM IJISl PO3ETOK M TMPOU3BOAUTH HX HEMOCPEICTBEHHBIM MOHTax. CHIIOBBIE PO3ETKH
MOAKJTFOYAIOTCS K CETH MIPHU TTOMOIIY KJIIEMMHHUKOB. Jlanee yCTaHaBIMBAIOTCS KOMILIEKTYIONTUE KOPoOa - YIIIbI,
3arIyIiKy, KpbIikd. CeTh TECTUPYETCSI - Ha CHUIIOBBIC Ka0esisl MOJal0T TOK U MPOBEPSIOT padoTy MpuOOpOB, a
c1ab0TOUHBIC KaOelIs BEI3BAHUBAIOTCS CIICITHATBHBIMA TTPHOOPAMH.

B pesynbTare mMpoBEeNeHHOTO NETaILHOTO aHamu3a WHpopMamuoHHOro Marepuana [1-10] ompenemeHb
OCHOBHBIC (DaKTOPHI HA CTAJMH MPOCKTHPOBAHUS M YCTAHOBKH CTPYKTYPHPOBAHHBIX KAOEIBHBIX CHCTEM JUISI
OpraHM3aliyd KOMITBIOTEPHOI0 OOydYeHHsS. A TakKe BBIJICICHBI OCHOBHBIC COCTAaBJISIONINE — COBPEMCHHBIC
WHCTPYMEHTHI, TPH TTOMOIIH KOTOPBIX OCYIIECTBISAETCS MOHTaX. OCOOCHHOCTBIO JAaHHOW PabOTHI SIBISICTCS
JIEMOHCTPAIMOHHOE TIPEACTaBIICHNE Pab0overo MecTa yIamuxcsl.
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STRUCTURED CABLING SYSTEMS DESIGN METHODS
Matyushin D. S., Razinkov K. Y., Bogoradnikova A. V.
Moscow Technological University (MIREA), Moscow, Russia

This article consider necessary complex analysis of the main factors at the design stage of

structured cabling systems. Also here presented basic concepts.
Keywords: structured cabling systems, wireway, power sockets, installation, installation tools
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VJIK 62

OINBITHOE ONPEJEJEHUE MOIJOIMATEJILHON CHOCOBHOCTH JIEYEFHBIX
PACTBOPOB
Yygpuuxan H. IO.
banawosckuii uncmumym Capamogcko2o HayuoHAIbHO20 UCCIE008AMENLCKO20 20CYOAPCHBEHHO20
yuusepcumema um. H. I'.Yepuviuesckozo, barawos, Poccus

B cmamve npugooamcs pesynomamul onvlmno2o onpeoenenus no2ioujamenbHou cnocooHocmu
JleyeOHbIX pacmeopos.

Kniouesvie cnosa: onmuueckoe noenoweHue, no2louamenvHas CcnocoOHOCMb, JjeyeOHble
pacmeopul

OmHUM W3 BaXXHBIX (PM3UYECKUX CBOMCTB JICUCOHBIX PAaCTBOPOB SABISAETCS KOA(DGMUIIMEHT MOTIIOMIEHUS
CBETOBOTO IIOTOKA, KOTOPHIH CBSI3aH C TaKMMH CBOWCTBAMH, KaK ONTHYECKAsl IUIOTHOCTh W KOHIICHTPAIIHS
pactBopa. B cBow ouepenb Ha H3MEHEHHE KOA(PQHUIIMEHTOB TMOTJIOIICHHS CBETOBOIO IOTOKA CEPbE3HOE
BJIUSIHUE OKAa3bIBAET JJIMHA BOJIHBI CBeTa [2].

B mnane BBITTOTHEHHS WCCIIEIOBAHUS OTBIT TPOBOIUIICS C TPEMS PA3INIHBIMH 110 (PU3NIECKOMY COCTaBY
KHUJIKOCTSIMH — PACTBOP (ypaluinHa, pacCTBOP MapraHIlOBOKHCIIOTO KaJlusl, HACTOWKA SBKAJTUIITA.

Hns uccnenoBanuii ucnonb3opajics cnekrpodoromerp «LEKI SS 1104».

PykoBOACTBYSCh peKOMEHAANMSAMHU TIO DKCIUTyaTalud NMpuOopa, 3HAUYEHUsS [UIMH BOJH 33/JaBallUCh B
npenenax ot 340 mo 1000 aM ¢ marom 10 HM.

3HaueHus K03 (OUITMEHTOB TOTJIONIECHHUS MPEICTABICHEI B Ta0muIe 1.

Tabnuya 1. Pesynomamol uzmepenusi KO3Q@huyuenmos noeioujeHust pasiuinbix #HCUOKOCmel.

Ne | Jlnuna BosHbL, HM | PactBop dypammimmua | PactBop MapranioBokuciioro kanusi | Hacroiika sBkanunTa
1 350 0,7 0,2 5,7
2 400 0,7 0,8 9,8
3 450 25,2 1,1 12,3
4 500 62,1 9,5 24,8
5 550 76,8 23,8 33,5
6 600 90,4 35,8 42,1
7 650 92,7 55,5 47,8
8 700 94,1 63,2 64,3
9 750 95,1 63,3 77,9
10 800 95,4 64,3 84,3
11 850 93,7 66,1 89,2
12 900 91,4 67,7 91,1
13 950 75,8 573 92,3
14 1000 64,6 49,8 93,1

JlanbHEWIIMM 3TanoM SBWJIOCH MOMYYCHHE (PYHKIUHA, OMUCHIBAIOIIMX MOBeIeHHE KO3 UIHEHTOB
MOTJIOMICHHUS B 3aBUCUMOCTH OT JIJTMHBI BOJTHBI.

Jist moJTydeHus MOJIENEH, ONMMCHIBAIONIMX BIUSHHE JUIMHBI BOMHBL A Ha M3MeHeHHe KOO(PQPUIMEHTOB
MOTJIOMICHNUS, K HMCCIICAOBAHHUIO OBUTH B3ATHI YeThIpe (YHKIUH: KBaJpaTH4YHAas, TOJIMHOM TPEThed CTEICHH,
CTEINCHHAs M YKCIIOHEHIINAJIbHAS, KOTOPBIC B OOIIEM ClTyyae UMEIOT BUJIL:

Y=ay+a,-X+a, X? - KBaJIpaTU4Hasd,
Y=a,+a,-X+a, X+ a3-X3 — TOJIMHOM TPEThEH CTEICHH,

a
Y=a,X ' -crenennas,

a, x
— 1
Y= ase — 3KCIIOHEHIMAJIHHAS.

B stux MOACTAX (10 s al N C12 N (13 — HCKOMBIC ITOCTOSAHHBIC K03(1)(1)I/II_II/IGHTBI,

Y — wuccnenyemas BenuumHa (K03G¢HIMEHTH TOrjomenus), a X — BIUAOMUN mapamerp (B
HallleM CllyYae — JUIMHa BOJHBL A ).
[ocne npoBeneHus pacuera Ko3(HUITUSHTOB MOJIENeH, UCKOMBIE (DYHKIIMU OTHCHIBAIOIINE W3MCHEHHE
KO3 UIMEHTOB MOTIIONMIEHHS pacTBopa (hypaiuivHa ObUTH HaliIeHbI B BUJIC.

Y, =-275,83+98,429- X -6, 4503-X° - KBaJpaTH4Has QyHKIMS,
Y,=-289,38+105,21- X7, 5118-X2+0,0524 -X? — nonumom TpeThel CTerneH:
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Y;=11,82X 0.6497 _ crenennas byHKIHS,

0,1214-X
Y,=15,305-e — DKCTIOHEHIIHATbHAS (DYHKITHSL.
ITo 3TM MoIeNsAM ObLT MIPOBE/ICH pacyeT 3HAUCHUH KO HUIIMCHTOB MOTJIOMICHHS i KPUTEPHUSI COTTACHS

2 N
[Mupcona x° , MO YHUCICHHOMY 3HAYCHHUIO KOTOPOTO MOXKHO YCTaHOBUTH, Kakas M3 MOJENEH HaWTy4IlInM
00pa3oM OMHKCKHIBACT MOBEIEHUE UCCIIeyeMOU BeTUInHBI [1].

. . . 2
B HamieMm crydae Tako¥ (GyHKIMEH SBUIICS TMOJIMHOM TPEThEH CTEMeHH, i KoToporo y =7,131
2
MMEET HauMeHblIee 3HaYeHue ( X xp=9,45 ).

I'padugeckas wmmrocTpariss W3MEHEHUS KO3(DPHUITMEHTOB IOTJIOMICHHS Il pacTBopa (GypamuinHa
MpUBEAcHa Ha PUCYHKE 1.

< 120
= Y =0,0524X3 -|7,5118X? + 105,21X - 289,38
g 100
=]
Z 80
=
Z > 60
=
= 40
=
% 20
g
= 0
0 2 4 6 8 10 12

JlmuHa BonHbI X, HM

PucyHOK 1. Uzmenenue Koaqbqbuuuenmoe nocioweHusl 6 3asucumocmu oni ONuHbL BOJIHbL, ANNPOKCUMUPOBAHHOE
NOJTUHOMOM mpembeﬁ cmenenu

2 3
Jlnst pacTBOpa MapraioBokucioro kams — Y,=132,67—-93,971-X+19,64-X"—1,1111-X
2 3

Jns pactBopa 3Bkanunra — Y,=111,95—72,986-X+14,946-X"—0,7853- X

B nmaHHOW paboTe momydeHBI (DYHKIMH, ONMHCHIBAIOIIVE IIOBEICHHE 3HAYCHUH KOIPDHUITNESHTOB
MOTJIONICHUST B 3aBUCHMOCTH OT JUIMHBI BOJHBI CBETOBOTO W3IYYEHHUS, CPEIUd KOTOPHIX HAUIYUIIYIO
CXOJMMOCTh 00€CIIEYNBAIOT MOJMHOMBI TPEThEH CTETICHHU.

Cnucok UMTUPYEMOM JUTEePaTyPhbI:

1. [Janko, I1. E. Beicmast matemaTnka B ynpakHeHUsIX ¥ 3aaadax gacts 2 / I1. E. lanko, T. A. Koxeanukosa, A. I'.
ITonos. M.: Briciias mxoia, 1986. 296¢.

2. ®enoposckui, H. H. doromerpuueckne MeToabl aHaiM3a [DIeKTPOHHBIH pecypc]: yue0. mocobme / H. H.
®Denoposckwit, JI. M. Akybosuu, A. Y. Mapaxosa. - M.: ®JIMHTA: Hayka, 2012. 72 c.

EXPERIMENTAL DETERMINATION OF THE ABSORBING ABILITY OF THERAPEUTIC
SOLUTIONS
Chufitskaya I. Yu
Balashov Institute of the Saratov National Research University named after N. G. Chernyshevsky,
Balashov, Russia

The results of the experimental determination of the absorptive capacity of therapeutic solutions

are given in the article.
Keywords: optical absorption, absorptivity, therapeutic solutions
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AJITOPUTMbI I/IﬂEHTI/!‘(I)I/IKAHI/II/I 3JIEK:FPOHHI>IX MEI[I/H_[I/IH“CKI/IX 3AIIMCEN B
PEITHNOHAJIBHOU MEJUIIMHCKOU NTH®OPMAIIMOHHOU CUCTEME
HlInax I'. B., Hukumuna M. H.

Cubupckuil pedepanvruiil ynusepcumem, Kpacnospck, Poccus

Bueopenue meouyunckux uH@OpMAYUOHHBIX cucmem NpuUBelo K HAKONIeHUI0 00IbUO020
Koauyecmea meouyunckux oannvix. Cepbe3Hot npooaieMotl, mewarouieli UCnoIb3068amb IMu OAHHblE
JleUaAWUM  8PAYOM, SBIAEMCS  OOHO3HAYHAS UOCHMUDUKAYUSL NPUHAOLEHCHOCU  IIeKMPOHHBIX
MEOUYUHCKUX 3anucell KOHKpemHOMY nayuenmy. /[ns pewienus smoi npobdniemvl 6 Kpacnospckom
Kpae pazpabamweisaemcs Pecuonanvuoiit Macmep-unoexc nayuenmos.

Knouesvie cnosa: macmep-undexc nayuenmos, Hauswwili batiecosckuil Kknaccuguxkamop,
InterSystems HealthShare

BBenenne. Bruenpenne MeqUUMHCKMX WH(POPMAIMOHHBIX CHUCTEM IIOBJIEKIO 32 COOOM HakoIUIEHHE
OosibIIMX OOBEMOB IAHHBIX - MEAWLMHCKUX 3alliCed O COCTOSHHM 30POBbs MAIMEHTOB, 00 OKa3aHHOI
MeAuIUHCKOM momoriu. Cepbe3Hol mpoOIeMoi, CTOsAIIeH Ha MyTH KCIOJIL30BaHMS ATHX JAHHBIX JICUAIMM
BpauoM, SIBIISIETCS OJJHO3HAUHAsI MICHTH(QHKALUS CyOBeKTa 3THX NaHHBIX. B KpacHosipckoM Kkpae clioKuiach
MPaKTHKA, COCTOSINAS B TOM, YTO Kaxkaas MeauIuHCKas nHpopmanuonHas cuctema (MUC) ucnons3yer cBoi
uaeHTuuKaTop i nanuenta. [loaTomy KoppekTHas UASHTU(UKALMS JIEKTPOHHBIX MEAULMHCKUX 3aIlUCeH,
MpUHAUIeKAIUX OJHOMY IallMeHTY, SBJSIeTCS KIIOUEBOM 3amaueil mpu CO3MaHMM U IKCIUTyaTalluu
WHQOPMAIIMOHHOTO pecypca «PerrmoHanbHas MHTETPUPOBaHHAS JIEKTPOHHAs MEAWIMHCKas KapTa» (majee -
PUBMK).

Jua pemenust mpoGieMbl WASHTU(OUKANNN TPUHAAISKHOCTH MEIUIIMHCKUX JaHHBIX, TOJTYYaeMbIX U3
pasueix MUC, KOHKpeTHOMY HalMeHTy (Aajee — WACHTH(UKALUS MalleHTa) B PErHOHAJILHOM CErMEHTE
EnunHolt rocynmapcTBeHHOH uH(GOpMaLMOHHONH cucTeMbl B cdepe 3apaBooxpaHeHus KpacHosipckoro kpas
paspabareiBacTcss PermonanbHbli  Mactep-uHzmekc namueHtoB  (PMII). B kadectBe 1uaTdopmsi,
UHTerpupyiei meauiuackre ganabie B PUOMK, ncnons3yercs miardopma InterSystems HealthShare [1].

Pernonanbuelii Mactep-unaekc nanuenTos (PMII) — sto enunas 6a3za maHHBIX, coAeprkaluas CBEICHUS
0 MalUeHTax — NaclopTHhIE U JeMorpaduyeckrue JaHHBIE, a TAKKE CEPBUCHI OJHO3HAUYHON MAECHTH(UKAINH
MAalUeHTOB, B TOM YHCJIE€ MO HETOYHBIM WM HENOJHBIM JeMOrpaduvecKuM [aHHBIM, C TNPHUMEHEHHUEM
BEPOSATHOCTHBIX MOJENEN M aJIrOpUTMOB HECTPOTOrO COOTBETCTBHSA. ODJIEKTPOHHAS MEIUIIMHCKAs 3alUCh O
COCTOSIHUM 37I0POBBSI MAIMEHTa WM 00 OKa3aHHON MEIMIMHCKOM IOMOIIM COCTOMT, KaK IPaBMIJIO, U3 IBYX
gacteil. IlepBast yacTh — 3aros0BOYHAs - CONEPKUT OOILME CBEACHUS O MaLMEeHTe: AeMorpaduuecKue JaHHbIE U
JaHHBIC O JTOKYMEHTaX MalieHTa (MacnopTHhIe AaHHbIe). BTopas yacTe colepKUT MeIUIMHCKUE AaHHbIe. [lis
UACHTH(UKAINY AlXeHTa UCIIONb3YIOTCS JaHHbIE 3ar0JIOBOYHOM YacTH.

HerepmuanpoBanHbie  anroput™Mbl. Jlns wupentudukamum manueHtoB B PMII  ucnoms3yroTes
JIETepPMUHUPOBAHHbBIE ANTOPUTMBI U BEPOSITHOCTHBIE MOJIENH. [leTepMHUHUPOBAHHbBIE AITOPUTMEI - 3TO HA0Op
YEeTKUX TNpaBWiI, C IOMOLIbIO KOTOPBIX HAXOIOWTCS CYyLIECTBYIOLIasg B 0a3e JaHHBIX 3alUCh O IalCHTE
(macnioptHBIEe ¥ AeMorpaduuecKkue AaHHbIE), HHaYe CO3JAaeTCs 3alKCh C JaHHBIMU O HOBOM MAIEHTE. JTOT
MeToJ pabotaeT 3((HEKTUBHO U OBICTPO, HO HEOOXOIMMO OBITh YBEPEHHBIM, YTO JAHHBIC, IIOCTYIMAIONIUE U3
MEIUIMHCKUX WHPOPMAIIMOHHBIX CHCTEM, O€30IIMO0YHBI.

Ha pucynke 1 mpencraBneHa OIIOK-cxeMa, Ha KOTOPOW TOKa3aH alTOPUTM TOWCKa manueHTa B PMIL.
PesynpraToM [aHHONH MOCIENOBAaTENIBHOCTH JEWCTBHN ABIAETCS TIPUBSA3KA MEAWIUHCKOW 3alMCH K
CylIecTByIOLIeMy B 0a3e ManueHTy JM0O CO3[JaHHe HOBOI'O NAalWEHTa M MPHUBA3KAa MEAMLMHCKON 3amuch K
HEMY.

JleTepMIHUPOBAHHBIE ANTOPUTMBI TIO3BOJITIOT KOPPEKTHO o0paborath 10 40% mMakeToB NaHHBIX,
noctynaromux nu3 MUC.

BepositHocTHRIE MOnenu. BepostHocTHbIE Moaenn paboTaloOT MelieHHee, HO OHM HEO0OXOAMMBI MpU
pabore ¢ pealbHBIMH JaHHBIM, COJCPXKAIIMMH OICYaTKH, OMIMOKM M HEMoNHble AaHHBIE. B Texymiei
peanuzanuu PMII B ocHOBE BeposTHOCTHOM Mozenu nexxut HausHsli baitecoBckuit kinaccudukarop [2].

HawuBneblii baitecoBckuii kaccu@uKaTop — MPOCTONH BEPOSTHOCTHBIA KilacCH(UKATOP, OCHOBAHHBIH Ha
NpUMEHEHNH TeopeMbl baiieca co crporumu (HauBHBIMH) MPEATNOJIOKEHUAMH O He3aBUCHMMOCTH. [Ipu sTom
KOKABIM PEKBU3HT MALIMEHTa CPABHUBACTCS OTAENBHO M PE3yNbTAaT CPaBHEHHS HE BIHAET HAa MOCIEAYIOIIHE
WM Tpeapiaymme cpaBHeHus. CaMo CpaBHEHHE MPOMCXOAMT C TOMOUIBIO (POHETHYECKUX AITOPHUTMOB MU
JITOPUTMOB HECTPOIOI'O COMOCTABIIEHMSI, 8 MIMEHHO HCIOJNIb3yeTcs paccTrossHue Jlamepay-JleBenmreiina [3].

@doHeTHUECKHE aJIrOPUTMbI OCHOBAHBI Ha TOM, YTO €CJIM JBa 3HAYEHHs Pa3jIM4aroTCsl, HO (POHETUIECKU
OHU OJIM3KM, IPUHUMAETCS PEIIEHHE, YTO 3TO MOTYT OBITh OJHU U T€ XK€ 3HaueHHsA. AJTOPUTM paboTaer
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OTJIYHICHUEM U O3BOHYCHUCM COIJIACHBIX, 3aMCHOM TJIACHBIX. IIJI)I CIIOB OJIM3KHX (I)OHGTI/IHCCKI/I AJITOPUTM
BbIOACT O,E[I/IH&KOBBIfI PE3yJbTAaT, TAKUM 06pa30M MOXXHO UCKIIFOYHUTH BJIMAHHUC OIICYATOK.

Migutx fa
YADCTOREPR
| e

TouEx RALMEHTa NG
Co3nanue HosoR

AMLEBOrG C4eTa
{CHWNC)

HOS0M

Het

MaumeHT Hainey? MauweHT Haiged? MauneHT HageH?

Pucynok. Houck nayuenma ¢ PMII

Tabnuya 1. Ilpumep pabomoui honemunecko2o ancopumma

Ne | Hcxonnoe 3nayenne | IlonydyeHHOE 3HAYEHUE
| mar HIITAK
2 [mak HIITAK

B Tabmune 1 mokazaHbl mpuMephl paOdOThHl (OHETHUECKHX alrOpUTMOB. B mepBoM ciiyyae Ha BXOX
MOJIAaHO 3HAU€HHE C OMEeYaTKOM, alTOPUTM OTJIYLIMJI MOCIEAHIOI COTJIaCHYI0 M Bhlgan pe3ynbTaT «LHITAK».
Bo BTOpOM ciydae alropuTM He U3MEHWI UCXOJHOE 3HAa4YeHHE. B nTore mMeeM ONMHAKOBBIE 3HAYEHUS U MPU
CPaBHEHHMU €CTh BO3MOXHOCTbH IPEIIOJIOKUTh, YTO B IEPBOM HCXOIHOM 3HAUYEHHHM, ACHCTBUTENIBHO, ObLIA
OreYaTKa M He YIYCTUTh MOTCHIHAIbHBIN AyOiIb.

Paccrosinuem Jlamepay-JleBeHmTeliHa SIBISETCS YWCIIO, PaBHOE KOJMYECTBY oOIepauui (ynaleHue
CHMBOJIOB, 3aM€HAa CHMBOJIOB, IIEPECTAHOBKA COCEIHUX CHUMBOJIOB), KOTOPOE€ HEOOXOAUMO AJsl NMPHUBEICHUS
OJIHOM CTPOKH K IPYTOM.

Tabnuya 2. Hpumep naxoocoenus paccmosinus Jamepay-Jlesenumetina

No | 3nauenne u3z PMII | 3unauenue uz MUC | Jducranuus O6ocHOBaHME
1 Hmax [ka 1 [lepecTaHoBKa ABYX CHMBOJIOB
AbOmynoB A0ynoB 1 3ameHa cuMBOJIa

PaccmoTpum cxemy pabotel BeposiTHOcTHOW Mojenu. Ilomydensr ganable m3 MUC u Heobxoanmo
NPUHATH PElIeHUe: CO3JaTh 3alKiCh O HOBOM MalyeHTe MO0 MPUKPENUTh MEIUIIMHCKUE JaHHBIE K 3alUCH 00
YK€ CYIIECTBYIOIIEM ITaIlUEHTE.

1. BeposTHocTHas MOJENb IpeayCMaTPUBAET CIEAYIONINE TAIbI HASHTH()UKAIINAN.

Hopmanuzauuss — npouecc u30aBieHHsI OT OYEBHIHBIX OIIMOOK W Ome4aTok. Hampumep, mompaBUTH
perucTphl 6yKB, 3aMEHUTH OYKBBI «E», 3aMEHHUTD JJaTMHCKHE CUMBOJIbL, @ Takke yaaneHue null-3Hauenuit (mons
C TEKCTOM «HET»), BBITIOJIHEHWE Ccrermupuaeckux GYHKIUNA mia HopManusamuu peksusuta (CHUJIIC),
rcmoib3oBanue cioapeit nmeH (FOmsa->0mus) u npyrue.

2. WnpexcupoBanue

Bosnpmioit o6bem 3amuced B PMII tpeGyer nnnekcaunu. HactpauBaroTcs HECKOJIbKO HHACKCOB (OT 3 10
10) mrst moseli, comep X alux TaKWe aHHBIC, KaKk (paMuuins, WMsi, OTYECTBO, JaTra poKmeHus u ap. [amee
MOKAa3aHO MPaBUII0 0TOOPa, KOTOPOE peanu3yeTcs Mo UHAeKcaM Tpex moneit: «Umsy, «Damumus», «CHUIICY.
[IpaBwio BEITISANT TaK:

«Ecnam nBa w3 crneAyromux Tpex YTBEpKICHHWH MCTWHHBI JUIS TIAphl 3amvceil, TO BBIOpaTh 3ammch JJIs
JanpHenen paboThl:

*  3pauenus nonsa «ms» poHeTHUECKH OITU3KY;
*  3nadenus nois «Pamumus GOHETHUECKH OIH3KY;
*  3nauenns nons «CHUJICy» coBmamaroty.

[Tocne oTOopa nMeeM MHOXKECTBO, B KOTOPOM KaKABIA 3JI€MEHT HEOOXOJUMO CPAaBHHUTH C ITOJyYSeHHBIMU
n3 MUC naHHBIMH O MAIMEHTE, TO €CTh MOJIy4YaeM HECKOJIBKO WIIM OJHY Mapy AJS CPaBHEHHS B 3aBUCHMOCTH
OT JUTMHBI MHOKECTBA.

3. CpaBHeHue nap 3amucei
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Jnst kaxoi maphl 3alMCER B MPOLIECCE CPAaBHEHUsS BBIUMCISIEM €€ BeC. FIMEHHO 3[eCh IPUMEHSETCS
Hausnebiii baiiecoBckmii knaccugukarop. CpaBHHBas OTAETBHO KaXKIBIH PEKBU3UT MAapbl, BBIYHCISIEM BeC
mapbl, 3apaHee yYWThIBasg BEC COBIIAJICHHA M BEC HECOBNAACHHA. Bec COBIMAAEHHS BCErza IOJIOKHTENBHOE
YICII0, @ BEC HECOBIAEHHS BCeraa oTpunarensHoe. Ecny nanHbie coBmany, To OepeM MOJIOKUTENbHBIA BEC U
npubaBisieM ero k obmemy Becy. Ecnu naHHble He coBmanu, TO OepeM OTpHLATENBHBIN BeC W BBEIYUTAEM M3
oOmero Beca Bec HecoBnaaeHus1. CpaBHEHHE IPOMCXOJUT B HECKOJIBKO IaroOB:

a) Hcrnonb3oBaHWe aIrOPUTMOB HECTPOTOI'O COIMOCTABJICHHUsSI M (OHETHYECKHE alropuTMbBl. Ecim B
pe3yibpTaTe WX pabOTBl OKaXeTcs, 4YTO JIaHHble ONHM3KH, MpUOaBIseTCs YCTaHOBIICHHBIH
MIPOMEKYTOUYHBIN BEC.

b) Hcnonp3oBaHne 4acTOTHBIX cioBapeil uMeH, paMunuii u otdectB. Hampumep, ecnu coBnana dpamMunms
«VBaHOB» - paMmIIKs BCTpedaeTcs OUeHb YacTo — JAHHOE COBMaJIcHHE JOKHO HOCHTh MEHBIINH Bec,
4yeM, Cly4yaid, Opd KOTOPOM BCTPETHTCS Kakas-mubo sk3oTmyeckas (ammimsa. DT cioBapu
HAaCTPanBaIOTCA 3apaHee, TaK KaK Ul KaKJO0r0 PErHOHA CTPaHBbI CJIOBAPH CHELU(BUYHBI.

CpaBHEHHE BBIYHCIIEHHOTO BECa Mapbl C IOPOTOBBIMHM 3HAYEHMSIMH — IIOPOTOM PYYHOW NPOBEPKHU U
[IOPOr'OM aBTOCBS3BIBAHMUSL.

* Ecnu Bec mapsl okazajcsl HIKE ITOpora pyyHoH MPOBEPKH, TO 3aIHCH, BXOJAALINE B Mapy, IPU3HAIOTCA
Pa3HBIMU.

*  Ecau Bec npeBbICHII IOPOT ABTOCBSI3bIBAHUS, TO ABTOMATUYECKU CBSA3BIBAKOTCS 3alIUCU U IPUHUMAETCS
pEIIeHUE, YTO 3TO OJUH M TOT K€ 4YeJOBEK, & 3HaYUT MEIUIMHCKHE NaHHble, npumenmue n3 MUC,
MIPUBSI3bIBAEM K HAlICHHOMY MALIUEHTY.

* Ecau Bec mapel okasajicss MeXIy NOPOTaMH PYYHOH IPOBEPKU M aBTOCBS3BIBAHUS, CUMTAECTCS, YTO
JIaHHBIE OTHOCATCS K OfHOMY manueHty. IIpu stom agmunuctparop PMII nosmkeH moATBEPAUTE 3TOT
BBIBOJ - B 3TOM CIIydae JaHHbIEC [IPUCBOSATCS HAHAEHHOMY MAIMEHTY, MO0 ONMPOBEPrHYTh, TOTAa OyAeT
CO3/aHA 3allCh O HOBOM manueHTe. IIpHHATHE pelIeHus agMHUHHCTPATOPOM CTPOUTCS Ha OCHOBE
aHajM3a 0TOOpakaeMbIX JaHHBIX, & TAKXKE C UCIIOJIb30BaHUEM HH(POPMAIMK 3 BHEIIHUX UCTOYHUKOB.

4. Bamunnmanms

Ha sTOM 3Tamne coszmaercs 3amuch O HOBOM IAIIMEHTE C HOBBIM PETHOHAIBHBIM UAECHTU(OUKATOPOM JIHO0
MEAMIMHCKUE 3aMTUCH MPUKPETUISIOTCS K CYIIECTBYIOMIEMY MAIMEHTY C CYIIECTBYIOMNM HaeHTH(uKaTopom. B
0cOoOBIX clydasx agMuHHUCTpaTopy cepBucamMu PMII nHanpaBmsercst 3agada Ui TpPUHATHS pelieHHs 00
UACHTH(UKAMH NalueHTa.

BreiBonpl. B Hacrosmiee BpeMsi CepBHCH HISHTH(QHKAIMK TMAIMEHTOB B WH(GOPMAIIMOHHOM pecypce
«PUOMK KpacHospckoro kpas» HCHOIB3YIOT NETEPMHUHHPOBAHHbIE anropuTMbl. OJHAKO OMBIT paboTHI C
JaHHBIMHU, MoNy4aeMbIMH M3 pa3Hbix MUC, mokassiBaeT, 4TO AJs PeLIeHMs 3aJauyd HICHTU(UKALUN
HEOOXOJMMO HCIIONB30BaTh KOMOMHUPOBAHHBIHM MOAXO/, BKIIOYAIOUINN KaK AETEPMHUHUPOBAHHBIEC aJITOPUTMBEI,
TaK U BEPOSTHOCTHBIE MOJENH. [leTepMUHIPOBaHHBIE AITOPUTMBI TIO3BOJISIIOT YCKOPUTH Mpoliecc 00paboTKu
OoJiblIel YacTW TMOCTYMAaIOMIMX AaHHBIX. Ha ciemyromem sTare IMIaHUPYETCS MPUMEHSTH BEPOATHOCTHBIC
MOJIENIY, YTO HOTPeOyeT NOCTPOEHHS PETHOHAIBHOTO YaCTOTHOI'O CJIOBapsl, a TAKXKE TOHKOW HACTPOMKH BECOB
MIONapHOTrO CPaBHEHUS 3aIHCEH.

CnHcox DUTHPYEMOW JIUTEPaTyphbl:

1. http://www.intersystems.com/ru/our-products/healthshare/rmp/

2. https://habrahabr.ru/post/120194/

3. https://ru.wikipedia.org/wiki/Paccrosinue Jlamepay — JleBeHmreiina

IDENTIFICATION ALGORITHMS FOR ELECTRONIC MEDICAL RECORDS IN A REGIONAL
MEDICAL INFORMATION SYSTEM
Shpack G. V., Nikitina M. 1.
Siberian Federal University, Krasnoyarsk, Russia

The introduction of medical information systems has resulted in the accumulation of large
amounts of medical information. A serious problem hindering the use of the data by the attending
physician is the unambiguous identification of the facilities electronic medical record specific to the
patient. To solve this problem the Regional Master Index of Patients is being developed.

Keywords: master-index of patients, naive Bayes classifier, InterSystems HealthShare
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VJIK 62

BE3OITACHOCTD IIPU PABOTE B CETU UHTEPHET
Abaee A. B.

Kabapourno-banxapckuti cocyoapcmeennsiii yrueepcumem um. X. M. bepbexosa, Hanvuux, Poccus

Paccmompenuvl 6uovt yeposwer 6 cemu unmepnem. H3yuenvl Oezonacuvie cnocobvl pabomvl 8
uHmepHeme.

Kniouesvie cnosa: Oezonacnocme, unmepHem, IKNIOUM, QUUIUHS, COYUATbHAA UHICEHEPUs,
epedoroctnoe 110

WnTepHer — MOUIHEHIINMI WHCTPYMEHT, KOTAAa-THOO CO3JaHHBIA 4eJIOBEUYECTBOM, NPEAOCTABISIOLINN
CBOM BO3MOKHOCTH Bce OouiblieMy uuciy smojei. KommdectBo monb3oBarenedd cetn MutepHer B Poccun
cTpeMuTenbHO pacteT. 3a 2016 roa, KOIWYECTBO POCCHUSAH, €KEIHEBHO HCIONB3YIONUX WHTEPHET MPEBBICUIIA
85% HaceneHus CTpaHbl.

Ho Bmecte ¢ Tem pacter konnuecTBo knbepyrpos. Ilo nocneanum orueram Jlabopartopuu Kacnepckoro,
Poccust 3aHMMaeT mepBble CTPOYKH MO Pa3lUYHBIM BUAAM KHOEpY3rpo3 W, HEYAWBUTEIBHO, YTO POCCHSIHE
OoJtbllIe BCEX MOABEPTAUCH aTaKaM KUOEpIPECTYTHUKOB [2].

JeiicTBUTENBHO JM TOJIb30BaTeNM O€33alUTHB OT KHOeprnpecTynmHUKOB? UTO HYXKHO cHIeiaTh, YTOOBI
3amuTUTHCA B cetu? OT uero uMeHHo 3amumarbesi? Ha Bce 3TH BONpoOCkL, st TOCTaparoch JaTh OTBETHI B 3TOM
cTartke.

Ha ceropnsmnuii nenp Hambojee pacHpOCTPaHEHHBIMU BHIAMH yTPO3 B CETH SIBISIFOTCS 3KCIIOMTEHI,
(uImIHT, conrabHas WHXEHEPHSI, Tepebop mapoielt Mo ciioBapro, BpemorocHoe [10.

OKIIoiT — (aHTa. exploit - dKCIUTyaTalys) 3TO YA3BUMOCTh IPOTPAMMHOTO OOECIICUeHHs, CIIOCOOHOTO
BBI3BaTb HEKOPPEKTHYIO PabOTy MpOrpaMMbl, TEM CaMbIM coO3/aBas Opellb B CHCTEME M MNPEAOCTaBIIA
37I0yMBIIUIEHHUKAaM BO3MOXKHOCTB B35ITh KOHTPOJIb HaJl HEH MJIM HApyLIUTh ee (yHKLUIO.

Kak TonmbKo CTaHOBHUTCS M3BECTHO O HOBOW YS3BHMOCTH, MPOU3BOJUTENN MPOrPAMMHOTO O0ECIIeUeHHs
MaKCHUMaJbHO OBICTPO HCHpaBISIIOT ee. B 3ToM MOXHO yOeAuThcs CpaBHHB OTYETHI, IPHUBEICHHBIC
Jlaboparopueit Kaciepckoro 3a 2015-2016 ron. B TedeHue royma 3HaYUTETHPHO CHU3MIIOCH KOJMYECTBO CIydacB
HCIIOab30Banus Java-skcmioitoB. Ecim B koHne 2015 roga sta gons coctasisia 45%, To 3a 3TOT roj oHA
MOCTETNIEHHO YMEHBIIUIACK 10 15 % [2].

Oumunr (anri. fishing, 10Bas peIOB) — ceTeBOE MOILIEHHHMYECTBO, HANPABICHHOE Ha BbIMAHMBAaHHUE Y
NoJb30BaTeNe KOH(UACHIMAIbHBIM JaHHBIX. OOBIMHO MCHOJIB3YETCA B CBSA3KE C COLMAIbHOW HHXKEHEpHEH
WJTK CTIaMOM C YKa3aHHUEM CCBhUIKHM Ha TOJIJIETbHbBIN CalT.

CounanbHasi HHXCHEPHUS - CIeUUPUIECKUN BUA KHOEPyrpo3, UCIOIb3yEMbIH COUATBHBIMH XaKepaMH —
JIIOIBMH, KOTOPBIE 3HAIOT, KAK MOXKHO «B3JIOMATh YEJIOBEKa), 3allpOrpaMMHPOBAB €ro Ha COBEPIICHUE HY>KHBIX
nerictBuil. [IpecTylmHUK BBICTYNIAECT B POJIH MICHXO0JIOTa, HCCIIEYS CBOIO JKEPTBY, €€ UHTEPECH! U YBICUCHUSI.

BosnbmMHCTBO  CHENMANMCTOB 1O  HMH(POPMALMOHHONH 0€30HMacHOCTH CXOISATCS BO MHEHHH, YTO
couuanbHas WHXXEHEpUsl CTaHET OCHOBHBIM HMHCTPYMEHTOM B PYKax XakepoB B Omwkaiiiee Bpems. Buue-
NPEe3UACHT KOMIIAaHUK Symantec 1o MPOU3BOACTBY NMPOrPaMMHOI0 0OecreyeHus B 00JacTu HHPOPMALIHOHHOM
0ezonacHocT DHpHke CaleM CUuTaeT, YTO TaKue TPaAJWIMOHHBIE YIpO3bl, KaK ClaM, BHPYCHI, BOOOIIE
«mpobnema BuepamrHero JHsS». OCHOBHOH mpobiemoii ceiiyac CaneM Ha3blBaeT (QUIIMHT B CBSI3KE C
COIMaIIbHON MHkeHepuek [1].

[lepeGop naposeii 1o cloBapro — aTaka Ha 3alUIIAEMYyI0 CUCTEMY, IIPH KOTOPOM HCIOJIb3YETCS METOX
nepebopa BO3MOXXKHBIX  TApoJiel, HCIONB3YeMbIX s aBTOpU3alMd. 1O eCThb  OCYIIECTBISETCS
MOCIIeI0BAaTENbHBIN epedop BCeX CI0B ONpeAeTICHHON AJMHBI U BUJA.

Bpenonocuoe I10 (anrn. malware — «310HAMEPEHHAS POTPAMMa) - 3TO MPOTPaAMMHOE OOECIICUCHHUE,
YMBIIIICHHO HAlMCAHHOE JJIS MPOW3BEACHUS JEeHCTBUI OT Bamiero mMeHH. CyIIecTBYIOT HECKOJILKO BHJIOB
TaKuX 3JI0BPEAOB (BUPYC, TPOSH, YePBb, PYTKHUT, OOKAOD, 3arpy34rk). Pacnpocrpanstores no cetu Mureprer,
NEePEChUIAIOTCS MO 3JEKTPOHHOW II0YTe, HMEIOT CIIOCOOHOCTh CO3/4aBaThb COOCTBEHHBIE KONHMHU |
pacIpoCcTpaHsThCS HA CheMHBIX HOCHTEIISIX U BHYTPH OJIHOM JIOKAJTEHON CETH.

Puck crath ®epTBOil KMOEPHIPECTYITHUKOB JTOBOJILHO BBICOK, M C KaXKIBIM JHEM, YUCIO HOBBIX, Ooiee
W30LIPEHHBIX CIIOCOO0OB aTak M HECAHKUMOHHMPOBAHHOI'O OCTYIAa B CETH TOJBKO BO3pacraeT. UTo HeEmb3s
CKa3aTb O CIOCO0Aax OTCIIC)KMBAHWS W IIPUBJICYEHUS K OTBETCTBEHHOCTH 3JIOYMBIIIJICHHUKOB. KoHe4yHO, HE
CTOUT U3 — 3a ATOTO OTKAa3bIBATHCS OT TN00aibHOM ceTn. Heo0X0MMMO MOCTOSIHHO OCTaBaThCsl OAUTENBHBIM U
co0Jr0JaTh HEKOTOPHIE MpaBUIIa;

l. mpu BO3MOMKHOCTH, HEOOXOIMMO YCTaHABIMBATH CaMyIO IIOCIEIHIOI0 BEPCHIO HCIIOIb3yEMOH
OTIEPAIMOHHON CUCTEMBI U MPHUKIIAJHOTO TIPOTPAMMHOTO 00eCTIeUCHUS;
2. THIATENbHO MPOBEPATh yKa3aHHBIE B SJIEKTPOHHBIX IHChbMax CCBUIKM, MU HH B KOEM Clydae He
NepeXOIUTh, €CIIM BO3HUKAET XOTh KaKOE-TO COMHEHHE;
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3. NpH COBEpIICHHH OHJAWH-TIOKYNOK MM NPEeIOCTaBICHUH KOH(PHUICHUMAIBHBIX TaHHBIX, TOBEPSThH
TONIBKO TE€M caiiTaM, KOTOpbIe MOAJCPKUBAIOT MHK(POBaHME, T.e. CANTHI, TIeé BMECTO OOBIYHOTO
mpoTokona http, ncmosb3yercs mMpoToko https (OykBa «s» o3HagaeT SSL (aHTiI. secure sockets layer)
— YpOBEHb 3aIUIIEHHBIX COKETOB);

4. HeoOXOAMMO YCTaHOBUTH AHTHUBHPYCHOE NPOTPaMMHOE O0ECHeYeHHE C aKTYaJbHBIMH BHPYCHBIMH
Oazamu;

5. THIATeNIbHO HACTPOWTH MPEIYCTAHOBICHHBIH C CUCTeMOW (palpBoLI, JIMOO YCTAHOBUTH CTOPOHHUU
¢aiipBosu1 (B OOJNBIIMHCTBE AHTUBUPYCHBIX PEIICHUN YK€ BCTPOEH (aipBoILT);

6. He HCIONB30BaTh claldble mapoiw, Bpoje «qwerty», «123456» W T.n., COCTaBIAThH Mapoib HYXKHO C
OONBIIUM KOJIMYECTBOM CHMBOJIOB (PEKOMEHAyeTCSI He MeHbIIe &), COJepalluM 3arjiaBHEIE,
MPOMHUCHBIE OYKBHI U LIU(PHI;

7. ecnM WCHOJB3YEMBI CEpBUC TPENOCTaBISET BO3MOXKHOCTB, HCIIONB30BAaTh JBYX(AKTOPHYIO
ayTeHTH(HUKAIHIO.

WnTepner mpemoctaBiser OONbIIME TEXHWYECKHE BO3MOXKHOCTA  JJIsl  OOWIEHWS, paboTHI,
BpeMsmpoBoxaeHus. [Ipu 3ToM HE00X0IMMO IOMHHTH, YTO JAaJI€KO HE BCE, YTO MOXKHO MPOYECTh MIH YBHIETh
B MHTEpHEeTE MpaBaa U JajieKo HEe BCE YTO MOXHO CKadaTh - 0€30MacHO.
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SAFETY FOR WORKING IN THE INTERNET NETWORK
Abaev A. V.
Kabardino-Balkarian State University, Nalchik, Russia

Types of threats in the Internet are considered. Safe methods of working on the Internet have

been studied.
Keywords: security, Internet, exploit, phishing, social engineering, malware
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VJIK 62

PA3PABOTKA AJIT'OPUTMA YIIPABJIEHUA TN APOIIPUBOJOM
Yan B. X.

Braoumupckuii 2ocyoapcmeennvlil ynusepcumem, Baaoumup, Poccus

B nacmosawee epemsa me ocmanoce maxux npouzso0cme, Komopuvle mo2iu 6bl 000Umcy Oe3
MEXHUKU, KOHCMPYKYUSL KOMOPOU COO0epAHCUM SUOPABIULECKUEe YUTUHOPbI 6 KAuecmee KIouesblX
anemenmos. B npoyecce npouzsoocmea 6o3nuxaem 3a0aua ynpaeieHusi 08UNCEHUEM SUOPONPUBOOa
no 3a0aHHOU MpAeKmopuu ¢ 3a0anHoll ckopocmvio. Hexomopwie uccnedoeamenu pazpabamoviéanu
cucmembvl € AIOPUMMAMU YNPAGNEHUS, HO HeOOCMAamouyHo u Hedpgexmueno. B smou pabome
npeonazaemcs Ho8bill NOOX00 OJisl peuleHUs NOCMABIEHHOU 3a0ayu. Imo peuieHue 0CHOBbIBAEeN S HA
OCHOBe peuleHUsi 00PaAmHubIX 3a0ay OUHAMUKU YRPABTIAEMbIX CUCTHEM.

Knrouegwvie cnosa: cudponpusoo, oopamuas 3a0ava OUHAMUKY, AN2OPUMM YAPAGTIEHUs

BBenenne. B HacTosimee BpeMs THUAPONPHUBOA IIHUPOKO NPUMEHSETCS B MAIIWHOCTPOCHUH,
aBTOMOOMJIECTPOGHUH W Jp. DTO TOPMO3HAs CHCTEMa aBTOMOOWIISA, CHCTEMa YNpaBJICHUSA pyJieM Kopalis,
MAIIUHBI IS JIUThS. 1 00paOOTKH METAJIIOB U T. JI.

B npouecce paboTbl BO3HHMKAaeT 3alJada yIpaBJICHHWS MABWKCHUEM THAPONPHUBOAA MO 3aJaHHOU
TPAaEeKTOPHH C 3aJaHHOH CKOPOCTBIO.

Jnst pemieHHss MOCTaBICHHOW 3a/aud HEOOXOAMMO pa3pabaThiBaTh CHUCTEMY YIIPaBICHUS M €€
o0ecreunBalONIMi aNTOPUTM YIIPABICHUS THAPOIIPUBOJIOM.

Pewrenue nocraBieHHOM 3a1auu

Buano, 4rto mocraBieHHas 3ajada COCTaBsIET OOpaTHYIO 3ajady JAMHAMUKH, T. €. H3BECTHA
MaTeMaTH4ecKas MOJellb CHCTEMBI, 3aJaH0 ee¢ HauyalbHOe cocTosiHue. HasHaueHa TpeOyemasi TpaeKTOpus
JBUKEHUS x*(t),k*(t),tZO . HeobxomumMo  HaliTH Takyl  CHIY p(t):p*(t)tZO , KoTopas
OCYIIECTBJISIET JBUKEHUE CUCTEMBI IO HA3HAYEHHOW TPACKTOPUU: X (t)z X (t) s x( t)= X (t) ,t=0.

Xotsi oOpaTHasi 3aja4a JMHAMHKH BO3HHKIA JIABHO, HO IMPHHATH PEHICHHWE 3TOI0 METOJIa B TEXHUKE,
0Cc0OEHHO B MAIIMHOCTPOCHHH ellle Majio 1 Hed)(HEeKTUBHO.

Jist perieHyst mocTaBlIeHHOH 3a1auy peAaraeTcsi HpUMEHUTh METO CHHTE3a ITOPUTMOB YIIPAaBICHHUS
JIBIDKEHHEM JWHAMUYECKHX CHCTEM, KOTOpBIH Oa3upyeTcs Ha KOHLEMIMAX OOpaTHBIX 3aJad AWHAMUKU B
COYETaHMH C MHUHAMH3AIMEH JIOKaNbHBIX (DYHKIMOHANOB, XapaKTEPU3YIOUIMX OJHEPTHI0 JIBMOKCHHS B
OKPECTHOCTH (Pa30BBIX TPAEKTOPHIA 3TATOHHBIX MOJIEICH.

[To pabote [2,-4] ypaBHeHHE ABMKEHUS TUAPONIPUBOIA (pHc. 1) nMeeT BuL

M)'<+)L>'<+yx:D(p1—p2)(1)
rone M — cymmaropHas Macca MOPIIHS CO MTOKOM, KT
X — TmepeMelieHre IOPIIHS, M;
D — momaas moBepXHOCTH TIOPIIHS, M7;
P, ¥ P, —IaBJieHH B IIOJOCTAX MMAPOLMINHApA, [1a;
A — KO3 DUIHEHT BAZKOTO TPEHHUS;
Y —KECTKOCTb Harpy3Ku.

OT 'HAPOCHCTEMbI

1
|
T
I
1
-

BBAK <----

Pucynox 1. [lpunyunuanvuasn cxema 2uoponpugooa. 1- wimox; 2- nopuiens, 3- Hazpysxka

Ecnu 0o603HauiM  p=p,—p, W pasgeinM BCe COCTaBIstomune o0oux yactet ypapHenus (1) ma M
TOrJa nmojrydacm
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x+a, x+a,x=byp(2),
rae
A _Y _ D
A =L b=L(3)
M M M
VYpaBHeHue (2) ABIAETCS MAaTEMAaTHYECKON MOJIENTBIO THAPOIIPUBOJIA.
ITo pabote [1], mpu mpuMeHEHNN METOAa MUHUMHU3AIINH JOKaJIbHBIX (PYyHKIIMOHAJIOB, T. €.

a,=

G(p)-0(4) .
rie
G(p) - bynkumonan, KoTopkIit onpeensetcs o popmyneG (p)Z%{j/[t)—X(t ,p)F,t?O (5)
y(t) — mnepexomHblii mnpouecc B OTANOHHOH MOJENH, JBHKEHME KOTOPOH OIHMCHIBAETCS

IudQepeHInanTbHbIM YPaBHEHUEM:
yra,y+ay=ayx ;o o >0(6)
C HaYaJbHBIMH YCIOBUSIMH
x(0)=y(0)=x0,%(0)=5(0)=%,(7)
CrenoBartebHo,
k(t,p) = Jltl: &[t) = Fle);x(t) - y(t)(8)

U3 (2) u (5) HaxoauM yTIpaBISAONIYIO QYHKIIIO

p*=p:blo(y+aox+al)'<)(9).
®opmyay (6) MOKHO TIepenHcaTh B BIIE

j’(t)zao(x*—x)—alk(lo).

WuTerpupys ob6oux gacreit ypasaenus (10) momyunm
t

’ *
y=ay [ |x —x)dt— o, x(11).
0
.
ﬂﬂﬂ TOIO, YTOOBI NEPEXOAHBIM MpOHECC X — X B 3aMKHYTOU CHCTEME C 3aJaHHOU CTCHEHBIO

*
HpI/I6HI/I)K6HI/I$I cJI€aoBall 3a NIEPEXOJHBIM ITPOUECCOM Y — X B OTAJIOHHOU MOAECIN HGO6XOI[I/IMO

dp(t) . dG p*)
=A A= 12).
i T const (12)
C yuyerom (2) u (4) HaxooUM rpasiueHT HyHKIHOHAIA
dGlp” -
&) ) =—b,|y—%|(13).

d
[oncrasmss seipaxkenue (13) B (12), HOHyT-IlIZIM
p'=kly—%|,k=—Aby(14).
WnTterpupyst o0oux yacreit ypaBHenus (14) nomyunm
p =kly—x|(15).
VYpasuenue (14) coctaBnser arOpUTM yIPaBICHUS THAPOIPHUBOIOM.
CrpyKTypHas cxema aqropurMa n3o0pakeHa Ha puc.2.

x* p p X
@? o k Wo(s)
[s |
L2
m

Pucynox 2. CmpyxmypHasa cxema cucmemvl ynpagieHus cu0ponpusooom

3nech, nepenaTovyHas QyHKIHUS THAPOTPUBOAA
xls| b, D
WO(S ): ( ): 5 = >
pls| s+a,;s+a, Ms+As+y
3akaouenue. Takum 00pa3oM, IPUMEHEHHSI METOJa MUHHUMH3AIINN JIOKATBHBIX (DYHKIIMOHATIOB JTaeT
HaM  BO3MOXHOCTb pa3pa6aTBIBaTB AJITOPUTM  yIIPaBJICHUA, pPCLIATH o6paTHy}0 3agavy AJWHaMHKH
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TUAPOIIPUBOJIA, T. €. YIIPABICHUS THAPONPUBOIAOM O HA3HAYEHHON TPAEKTOPHUHU.
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DEVELOPMENT OF THE HYDRAULIC CONTROL ALGORITHM
Tran V. H.
Viadimir State University, Vladimir, Russia

At present, there are no such manufactures that could be avoided without equipment, the design
of which contains hydraulic cylinders as key elements. In the production process, the problem arises
of controlling the motion of the hydraulic drive along a given trajectory at a given speed. Some
researchers have developed systems with control algorithms, but not enough and inefficient. In this
paper, a new approach is proposed to solve the task. This solution is based on solving the inverse
problems of the dynamics of controllable systems.

Keywords: hydraulic drive, inverse dynamic problem, control algorithm
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YK 621.18.001.24

HNCCJIEAOBAHUE KOPPEJIALINU MEXAY TOJNINWHAMUA CTEHKU TPYBbI B PA3JIMYHBIX
EE CEUEHMUSIX
bonsax C. I10., benoe A. A.
FOsicno-Poccuiickutl cocyoapcmeenublil noaumexuuyeckutl ynusepcumem (HIIH) um.
M. U. IInamosa, Hosouepxacck, Poccus

DKCnepumMenmanbHO  UCCIe008AHA  KOPPeNayus Mexncoy MONWUHAMU CMeHKU mpyovl 6
PA3IUYUHBIX ee CeYeHUsX.

Kniouesvie cnosa: koppenayus, cmayuoHapuas cayu4aunas QYHKYus, CayuauHas Geiuyund,
MONWUHA CIEHKU MPYObl

Hcnonb3ys BeposSTHOCTHBI MaTeMaTHYECKUI anmapar (METOA JIMHEapH3alud U METOJ CTaTHCTUYECKUX
ucnsiTanuit MonTte-Kapiio) Ui BBIYHCICHUs COCTaBISOMUX repenanoB nasiaenus ( Ap ) [1], momyuens
BBIBOJIBI, YTO YHCJIOBBIE XapakTepUCTHKH Ap MOryT 3HAYMTEIBHO OTIHYATHCS B 3aBUCHMOCTH OT
KOPPETHPOBAHHOCTH CIEAYIOMINX CITy4YalHBIX BETUYHH (C. B.): HAPYKHOTO JAUAMETPA TPYObI, TOJIIIMHBI CTEHKH
TpyObl 1 aOCOTIOTHON YKBUBAJICHTHON ILIEPOXOBATOCTH.

Lenpto naHHON pabOTHl SIBISETCS SKCIEPUMEHTAIbHAs IPOBEPKAa HAJIMYMs KOPPEIHMPOBAHHOCTH
TOJILMHBI CTEHKH TPYOBI MU ee pa30MeHNH HA pAaCUETHBIC YYACTKU.

Koppenstss Mexay TONIIMHAMH CTEHKH TPyObl S BIOJb €€ OCH XapaKTepu3yeT HaJudue
3aBHCHMOCTH MKy PCATU3ALUSIMHE C. B. S B pa3IMYHBIX PACUETHBIX YUACTKAX TPYOBL.

Tonmmua cTeHKH TpyObl S ABISETCS ABYMEPHOW ClydaliHOM (yHKumel oT yrma @ u qmesl [ . B
TU/IPABIMYECKUX pacyeTax KOTJIOB HCIOJB3YIOTCS OJHOMEpHbIE MOJEIH, modtoMy S Oyner QyHKimeit
JUTHHBI BIOJb OCH TPYObl / : S(l) ,rne S —cnyuaiinas Qynkuus (c. ¢.), | — HeciyyaiiHbIi aprymeHT.
I[Ipu duxcupoBannoM aprymente / =/; 3nauenue ciydaiinoit pynkumn S (li) sBIseTCs C. B. [2].

OCHOBHBIMH ~ XapaKTepUCTUKaMH C. (. sBISIOTCS: ms(l) — MaTeMaTH4ecKkoe OXuaaHue c. ¢.;

Ds(l)zai(l) — pucnepeuss c. ¢.; GS(I) —cpenHee KBagpaTHYECKOe OTKIOHEHue c. @.; Ks(l,l')

— koppemsiuonHast gynkmus ¢. ¢. S|l ; rs(l ,l'):K S(l,l')/ o s(l lo S(l') — HOPMHUPOBaHHAs KOPPEJALMOHHAS
dynkmms c. ¢. S{I) [2].
C LeNbI0 UCCIIE0BAHUS KOPPEISALUHE MEKIY TOJIIMHAMH CTEHKH TPYyObl B PasjIMUHBIX €€ CEYEHUSX

ObUIM MPOBEJEHBI 3aMepbl Ha TpyOax @ 38X 6 MM, M3rOTOBJICHHBIX M3 cTaiu 12X1IM®. B kaxmoMm cedeHuu
TPYOBI U3MEPEHHUS POBOIUIKCH T10 Y€ThIPEM 00Pa3yIOIIMM, OTCTOSIIUM IpyT OT apyra Ha 90° (pucyHok 1).

Pucynox 1. Homepa obpasyiowux, 60016 KOMOPbIX 3aMepALacs MOIUWUHA CMEHKU

Tabnuya 1. Pezynomamul uzmepenuti mouyunsbl CmeHox mpyo @ 38X 6 mm.
Tpy6a 1 Tpy6a 2

12134 |sP |1 ]2]3]4]s?

1 1

6,0 61]60[60] 60 [59]61]61]60] 60
60 61]61]61] 61 [59]61]60][62] 61
6,1 [ 6116160 61 [61]61]60]61] 61
6,1 616060 6,1 [61]59]60][59] 60
6,1 |61 6161 61 |61]61]59]61] 61
60616161 61 |61]61]59]59] 60
6,1 160[359[61] 60 [61]60][60][61] 61
616161 ]61] 61 |61]61]62]60] 61
6,1 [59]60]61] 60 [61]61]61]61] 61
6,1 | 6116060 61 [59]61]61]61] 61
6,1 [ 6116061 61 [59]60]61]60] 60
611616061 61 [59]60][61]61] 60
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3aMepbl ObUTH BBHIMOJIHEHBI Yepe3 Kaxabie 300 MM yIbpTpa3ByKOBBIM TommuHOMepoM A 1207, 3aBoacKoi
Homep 1002805 (tabmmua 1).

B Ttabmuue 1 sfp — CpeIHsisl IO OKPY)KHOCTH TOJIIIMHA CTEHKH B i-OM CEUeHHH TPyObl. MHOKECTBO

3HaYeHUH S; OTOOpakaeT peanm3aluio c. . Sl .

[Ipu rumpaBIMUYecKUX pacderax KOTIOB, TPYObl TOBEPXHOCTEH HarpeBa pa3OWBAIOTCS Ha HECKOJIBKO
YYacTKOB TIO JUTMHE (PKpaHHBIE TTOBEPXHOCTH OOBIYHO pa3dmBaroTcs Ha 5-10 y4acTKOB [UIMHOM mopsaka 1-5 m).
Ha xaxmom yuwacTke 3alaeTcsi TCIUIOBOM NOTOK M BCE T'EOMETPHUYCCKUE XAPAKTEPUCTHKU TPYyO, BKIHOYAS
TONIIUHY CTEHKW. B TakoW CHTyallMd HENpEpbIBHBIC pealu3alud c. . S(I) amnMpOKCUMUPYIOTCS

CTymneHYaThiMUd (QyHKIHIMHU. TabauyHble MpeacTaBICHUS STHX (DYHKIHHA MPH Pa3IdYHBIX JJIMHAX YYaCTKOB
MPHUBEJICHO B Ta0MIIe 2.
Cpeausist BeJIMYMHA TOJIIIMHBI CTEHKH ONpeAessiiach mo ¢popmyie:

N
SCP:Z; s;/N,(1)
J:

rae s, —3HaueHue c. ¢. S(l] wa j-OM ydYacTke, T. €. CpPEIHsAs TOJLIMHA CTEHKH TPyObl Ha JaHHOM

Y4acCTKeE; N - KOJHNYCCTBO 3aMCPOB TOJIIIHWHBI CTCHKN pr6I)I B I-OM CCUYCHHH.
i=i lj
— cp /:
5= 2. 5 liy,(2)
i=i,j]
C . . o) . .
rae S;° —CpelHss TONIMHA CTEHKH B i-OM cedeHMH (Tabmnua 1); IH( jl» iljl —mnavamsuee n

KOHEYHbIE HOMEPAa CEYCHUH B j-OM yUaCTKE; iy'—I — KOJIMYECTBO CEUEHUM Ha j-OM yJacTKe:

Cornacno crangapra [3] MUHUMaNbHBIE (S . ) ¥ MaKCHUMalbHbIE (S ) 3HAYEHHUs TOJIIMHBI CTEHKH
TpyOsl @ 38X6 MM OTKIOHAIOTCA OT HOMHHAJIBHOTO 3HadeHHS Ha =+12,5 %, dYTO COOTBETCTBYET:
Smin=2,25 MM u s_. =6,75 MM .

Tabruya 2. Cmynenyamole cryyatinvle OyHKYUU MOSUWUHBL CIMEHKU no Onute mpyb @ 38X 6 mm.

TommuuHa CTEHKH, S ; , MM
Konuuectso yuactkos, N Jmana yuacrka, | j »M | Homep yuactxa, j !
Tpyb6a 1 Tpy6a 2
1 6,067 6,029
2 1.8 2 6,058 6,054
1 6,056 6,031
3 1,2 2 6,075 6,050
3 6,056 6,044

Tabnuya 3. Maxcumanvhvle OMHOCUMENbHBIE OTMKIOHEHUS 8 MEHbULYTO U OONBULYIO CHIOPOHY OM CPeOHe20
3Hauenuss mpyo @ 38X 6 mm.

Kommaectso Jnnna yqacTka, Benyuunna, TOMIIBY CTEHOK M X
? OTHOCUTCIIBHBIC OTKJIOHCHHUA
yaactkoB, N [ joM Pa3sMEPHOCTE Toyoa 1 Tpy6a2
min{s .} , mm 6,058 6,029
max (s , um 6,067 6,054
2 1,8 Scp » MM 6,063 6,042
Aso 0,0028 0,0083
Asp 0,0028 0,0083
min{si} , MM 6,056 6,031
max {s j} MM 6,075 6,050
3 1,2 SCp , MM 6,063 6,042
Aso 0,0042 0,0069
Asp 0,0083 0,0056
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st oueHKHM OTKJIIOHEHUH S j OT CpelHero 3HaueHus S B OONBIIYI0O W MEHBIIYIO CTOPOHBI

HCIIOJIB30BAIUCH CICAYIOMNE OTHOCUTCIIBHBIC BEJIMUNHBI:
S, —min (s |

As”" = 4
smm Srnax_srnin ( )
max;S.,—S
As _max{s) 7y (5)

max _
S max S min

rie min{si} , max{si} — MUHMMaJIbHass M MaKCHMallbHas TOJIIMHA CTCHKH M3 COOTBETCTBYIOLIUX
MHOJKECTB.

Bennunnel, Haiinennsie o popmynam (1), (4), (5), npeacrasieHs! B Tadbmune 3.

W3 Tabnuibl 3 BUIHO, YTO HAWOOJbIIEE OTKIOHCHHE CTYNCHYaTOW (DYHKIUM OT CpPEAHEro 3HAueHUS
coctapmsier 0,8 %. DT0O 3HAUMT, YTO C IOCTATOYHOW JUII WHIXKEHEPHBIX PAcYeTOB CTEIEHBIO TOYHOCTH,
CTYMEHYATYI0 (PYHKIIMIO MOXKHO alllIPOKCUMUPOBATH TOPU3OHTAIBHON HPAMOIA.

CryneHuaras cny4aiiHas QyHKIUS S(l ] MPEJCTaBIIICT COOOW CHUCTEMY 3aBUCHUMBIX CIyYailHBIX

BeMMYMH S, € KOPPEIAUMOHHOW Martpuued r Ilpu anmpokcUManuM CTYyHEeHYaToH (QYHKIUH

iy
TOPU30HTAIBHOM NMPSMOM, BCE 3IIEMEHTHI KOPPEIALIMOHHON MaTPHILIbl CTAHOBSITCA PaBHBIMHU €TUHUIIE:

rj1j2=1 , j;=1,..,N; j,=1,...,N .

Crenyer MOOYEPKHYTh, YTO TOPU3OHTAIBHBIE MpPSMBIC —dITO pealu3alud CiIy4aidHoH ¢QyHKIuM c
KOPPENALMOHHON (QYHKIMEH TOXKIECTBEHHO PABHOM €IMHHULIE: T ( I, l')E 1.

Urak, ciyyaiiHas QyHKOHUS TONIIMHBI CTEHKH OT IJUHBI TPYOBl 3aMEHSAETCS CTYNEHYAaTOW CIy4yaiHON
(dyHKIUEH, peaar3aiui KOTOPO, KaK TIOKa3al OIBIT, OJH3KH K TOPH30HTAIBHBIM TpsiMbIM. [1oaToMy cuctema
CIyYaifHbIX BEMHYHH S i (ctynmenuatas ¢yHKOus) ¢ ommOkod mopsaka 1,0 % anmmpokcuMupyercsi OXHON

CiIydaiiHOM BEeTMYMHON (CilyyaifHasi BeJIMUMHA — 3TO CTAllMOHApHas ciydaiiHas ¢ynkuus). Ho, Tak kak TpyOa
pa30uBaeTcs Ha OTHAEIbHBIE YYaCTKH, TO TMONYy4YaeTcs CHCTEMa CIyYalHBIX BEIWYUH C EIMHUIHON
KOPPEJSILUOHHOW MaTpULEil.
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CORRELATION RESEARCH BETWEEN PIPE WALL THICKNESS IN HER VARIOUS SECTIONS
Bolyak S. Yu., Belov A. A.
Platov South-Russian State Polytechnic University (NPI), Novocherkassk, Russia

The correlation between pipe wall thickness in her various sections is experimentally

investigated.
Keywords: correlation, stationary random function, random value, wall thickness of a pipe
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PA3PABOTKA IIMPOKOIIOJOCTHOT'O TPEXIIUVIEM®HOT'O KBAJIPATYPHOI'O MOCTA X-
JAUAITA30HA
Monuanos K. B., lllokupoe B. A.
Cubupckuil pedepanvruiil ynusepcumem, Kpacnospck, Poccus

Paccmompenvl  ochosHbie  smansl  pazpabomru  WUPOKONONOCMHO20 — MpexuiielidhHo20
MUKPONOIOCKOB020 K8AOpAmMypHo20 Mocma, pabomaioujeco ¢ X-ouanasowne. I[locmpoena mooenv u
useomosien  maxkem  Keaopamypumoco  mocma. Ilpeocmasnenvt  ecpaguxku  S-napamempos
K8AOPAMYpPHO20 MOCMA HA peanbhblx mukpononockax ¢ AWR Design Environment, comoeas 3D-
modens 6 CST studio

Knrouesvie cnosa: mpexwnetighnwiti kgaopamypuwiti mocm, CBY, denumens mownocmu

Henb paboThl — pa3paboTaTh MIMPOKOIMOJIOCTHBIN TpexIuie@HBIH MHKPOIIOJIOCKOBBIN KBaJIpaTypHBIH
MOCT, KOTOpBIM IUIAHUPYETCS MCHOJIb30BaTh KakK JEIUTENb MOLIHOCTH B YCWINTENE, NpU IOMOILH
COBPEMEHHBIX CPEJl AIEKTPOMAarHUTHOTO MOJIEIHPOBAHHS.

= ]
Z1 ZA
L Z2 Z1 Z2
Z1 ZA
!f_|: ]

Pucynox 1. Koncmpyxyus mpexwneiigpnoco mocma

JlyivHa Y4eTBepTh BOJIHBI B JIMHUU OIPENEISICTCS IO CIEAYoMEe Gopmye:

A
=—2_(1).
4 ° \/534)
BomHoBoe compoTuBieHHE TUIEH(DOB, COSOWHSIONIAX JBa OTPEe3ka MHKPOIMOJIOCKOBOW JIMHHH,
ompeAensieTcs U3 BeIpaxeHus [2]:
Z Z
) _ 0
2,=—7=,2,= \/E—l (2)

Ha nepBoM 3Tarme npoekTupoBaHus ObliIa TIOCTPOSHA TOIOJIOTHS KBaApaTypHOTO MocTa B cpexe AWR B
BH/JIE YIIPOILIEHHON CXEMBI JJI1 YCKOPEHHOM MOJACTPONKH YacTOTHI.

po chematike 281
o T T pa sthimalike2
805 Gz L fanas gy { 33
a0 k &l ,_',_ﬂe_l P pa schematike?
[ 2 P 43
TAGH po schematike2
- 20 . |-2r02am
T 181
R ey po schematike?
a0
40
T 50
(] T & ] mn 1"
Fraguansy (GHz)

Pucynox 2. Cxema mocma Ha peanbHbIX MUKPONOJIOCKAX U UX S-napamempul

Umeromerocst Tomonoruto nepenocuM B cpeny CST studio m yOexxmaemcsi B COBHAaICHMH BBIXOAHBIX
XapaktepucTHK. [ n3Mepenuii Obu1 MpUMeEHeHBI pa3beMbl 292-04A-5, muist 6osee JOCTOBEPHOTO U3MEPEHHUS
JTAaHHBIE TIEPEX0/Ibl OBLTH BKIFOYEHBI B MOJIC)b. TOMONOTHS U Pe3yNIbTaThl H3MEPEHHI TIPe/ICTaBICHBI HUXKE.

Kak BugHo m3 pucynka 4, koadduuuent orpaxenus S11 u pasesska S21 Ha HEHTpaTBHOH YacToTe
COCTaBISIIOT HEe MeHee —26 nb, mepexomHoe ocnabneHue S31, S41 ¢uxkcupoBaHO BO BCEM YacTOTHOM
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nuana3one u cocrapisieT —3+0,19 nb. Pasznuna ¢a3 Mexay BBIXOIHBIMY MUiedaMu cocTariser —90+0,9°,

S Prrar (gt o )
Py

b =

Pucynox 3. 3D-mooens ;céaapamypnoeo mocma u eco S-napamempuwt 6 CST studio

4

* [ ? . w [RHAIE] a ] a5 " 3 i

A T Brigenin | (0
Pucynox 4. Umozcosas mooenvb KadpamypHo2o MOCma, 20mosas OJis U320MOGIeHUs PealbHO20 00pasya
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Pucynox 5. Peanvuvlii 06pazey ucciedyemozo K8aopamypHo20 Mocma

Ha pucynke 5 wu3oOpaxkena ¢ororpadusi M3rOTOBIEHHOTO o00pasia, a Takke TrpaduK BBIXOTHBIX
XapaKTepHUCTHK, T/€ BHUIHO, YTO MEPEXOJHOE OcCiallieHHe OTIMYaeTCsl OT MOJENH, HO TOYHO TaKKe
(UKCUPOBaHO BO BCEM YaCTOTHOM Juama3oHe u cocraBiser -3,54+0,01 nb. Koadduument orpaxenus u
pa3BsA3Ka COCTABIIOT He XyXke -17,6 nb B 4acTOTHOM Tuaras3oHe.

Cnucok HUTHPYEMO¥ JIUTepaTyphbI:
1. Yepnymenko A.M. Koncrpyupoanue sxkpaHoB u CBU-ycrpoiicts / A.M. Uepnyuienko. Mocksa: M3a-Bo Panuo
H cBs13b, 1990. 250 c.
2. Kosanesa M.C. KoncrpyupoBanue u pacuer mnojockoBbix ycrpoiictB / U.C. KoBaneBa. Mocksa: U3a-so Cos.
panuo, 1974.
3. IHernnna H.H. Marematnueckass MOJENb KBaJpaTypHOTO HAIpPAaBICHHOI'O OTBETBUTENS HAa COCPEIOTOYECHHBIX
anemeHTax // Bectauk BopoHexxckoro nHetutyta ®CHH Poceun. 2013. T. 24. Ne 2. C.27-29.

DESIGN OF A THREE-RIBBED QUADRATURE BRIDGE OF X-BAND IN AWR DESIGN
ENVIRONMENT AND CST STUDIO
Molchanov K. V., Shokirov V. A.
Siberian Federal University, Krasnoyarsk, Russia

The development of a three-ribbed microstrip quadrature bridge at X-band considered in this
paper. The work is a project, which presents the topology of the quadrature bridge on quarter-wave
microstripes in AWR.

Keywords: directional coupler, microwave frequencies, power divider
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TEXOBCJOYXHNBAHUE TPAHCIIOPTA
Konopawos A. C.
Bonozoockas cocyoapcmeennas monounoxossiicmeennasn akademus um. H. B. Bepewaeuna, Bonoeoa,
Poccus

B cmamve onucwviearomcs smanwi mex060ﬂy9fcu6anwl mpancnopma, npueodﬂmc,q OCHOBHble
006000l NOJIb3bl SMO20 meponpusimusi.
Kroueswie cnosa: mex060ﬂy9fcu6aHue, mpancnopm, MautuHa

Ha »Tame ctaHoBieHrs W pa3BUTHA PHIHOYHBIX OTHOWIEHWH B Pocchm aBTOMOOWIIBHBIA TPaHCHOPT H
ABTOCEPBHUC IOJNYUYHIIM HOBBIH HUMITYJILC JUISI CBOETO Pa3BUTHS U SIBIISIIOTCS OJHOM M3 Hamboiee OBICTPO
MEHSIOIIUXCS U PACTYIIUX MOJ OTPacie HalMOHAIBHON YIKOHOMHUKHU.

OpHOlt W3 BaxHEWmMX 3a7ad B OO0JIACTH OKCIUTyaTallMid aBTOMOOWIS SBISIETCS albHEHIIee
COBEpILEHCTBOBAHUE OPraHU3aIl[Mi TEXHUIECKOTO 00CITY)KUBAaHHS U TEKYIIETO PEMOHTa aBTOMOOMIICH € LENbI0
MOBBIIICHUST MX PabOTOCTIOCOOHOCTH M BMECTE C TEM CHIDKEHUE 3aTpaT Ha dKcIuTyaTtanuio. Kak u moboi
CJIOXHBIN MEXaHW3M, aBTOMOOWIIb CITOCOOCH M3HAIIMBATHCS M BBHISIBIATH Opak Mpou3BojacTBa. HewmcmnpaBHBIN
aBTOMOOWJIb HECET OTPOMHBIE TPAHCIIOPTHBIE 3aTPAThl aBTOBIAAETbIIAM U CHUXKAeT 0€30MacHOCTh JOPOIKHOTO
neuxkeHus. [loaTtoMy mojajepkaHue aBTOMOOWIS B TEXHUYECKH HCIIPABHOM COCTOSHHM - Ba)KHEHIIas 3ajadya
pabOTHUKOB aBTOMOOHIILHOTO TPAHCIIOPTA.

Juia BBIIONHEHUS 3TOM 3amayd HEOOXOAMMO, YTOOBI MOBBICHIIACH OJKCIDIyaTal[MOHHAS HAaJIeKHOCTh
aBTomMoOmiei. [loBhIIICHNE DKCIUTYyaTAIlMOHHOW HAJE)KHOCTH BO3MOXKHO 3a CYET BBITYCKAa aBTOMOOWIICH
OoJbIIIeH HAaJISKHOCTBIO, PEMOHTOITPHUTOTHOCTRIO, @ TAKXKE 33 CYET COBEPIIICHCTBOBAHUS METOJIOB TEXHUYESCKON
SKCIUTyaTallH; ITOBBIIICHHEM ITPOU3BOAUTEIHLHOCTH TPYIa, CHIDKEHUE TPYIOEMKOCTH PaboT 10 TEXHUYECKOMY
00CITy>)KHBaHUIO U PEMOHTY aBTOMOOWIICH.

TexHHYecKoe COCTOSIHUE CUCTEM YIPaBJIEHUS aBTOMOOWIIEM JIOJDKHO OBITH O€3yNpedHBbIM, TaK KaK OHU
UMEIOT HEMOCPEACTBEHHOE OTHOIIECHHE K Oe30MacHOCTH JOPOXKHOTO JABIDKEHHS. TeXHWYECKH HCIpPaBHOE
COCTOSIHME€ aBTOMOOWIJIEH IOAIEpKUBAETCI HAa AaBTOTPAHCHOPTHBIX NPEANPUATHAX, a TaKKe C IMOMOIIBIO
TOPOJICKUX CTaHIMM TEXHUYECKOTO OOCITYKMBaHHUS, KOTOPbIE MOTYT BBIMOJHATh BECh CIEKTP TEXHHUUYECKUX
BO3JICHCTBUI Ha aBTOMOOWIIb WM CICIMATU3UPOBATHCS HA BBHIMOJHEHUHM OTACIBHBIX BHJOB pabOT (PEeMOHT
JIBUTATENS U TPAHCMHUCCHH, Ky30BHOH PEMOHT).

Craammn Texamdeckoro oocmyxumBanus (CTO) - 310 mpemmpusaTHs, Npeiaraloniue B KadecTBE
TOBapHOW TPOAYKIUH YCIAYTHM MO TEXHHYECKOMY OOCITYXKMBAHHIO M PEMOHTY aBTOMOOWIICH, MX arperaros,
cucTeM, y31oB u geraneil. OObIYHO peub uaeT 00 00CTyKHBAaHUHA aBTOMOOWIICH, MPUHAUICKAIIUX TpakIaHaM
VT MEITKUM TIPSIITPHUSITHSIM.

Ha poccwuiickom pbIHKe aBTOCEpBHCA CTAIH HApacTaTh CIeAyIOMINE TeHACHIINN:

*  POCT CIIpOCa Ha CEPBHUC;

*  COKparmieHue o0beMa padoT 10 00CITy)KHBaHUIO;

* COKpalieHHe o0beMa MEeXaHWYeCKuX paboT BCJIEACTBHE BBEACHUS B KOHCTPYKIMH MAalIdH
JIOJITOBEUHBIX M U3HOCOCTOMKMX JCTAICH;

*  yBenmuueHHe 00beMa Ky30BHBIX M MAISIPHBIX pabOT BCIEICTBHE YBEITMYCHHUS KOJIMUYECTBA aBapyil N3-3a
BO3paCTAIOLIEH TNIOTHOCTH JBUKEHUS Ha 1OpOrax;

* yBenuueHHe 00beMa paboT MO JOMOJHUTEILHOMY 000pYJOBAaHHIO, 00ECIIEUHNBAIOIEMY MOBBIIICHHBIN
KOM(DOPT BOJUTEISAM H MACCAKUPAM;

*  cokparmieHrne o0bemMa paboT M0 BOCCTAHOBJIICHHIO JETalel W Jake arperatoB Ui HEJOPOTHX MAaIllWH
BCIICJICTBUE CHIDKCHUS IICH HA HOBBIC JCTANIA U arperarsl;

*  YBEJIMYMJIICS CIPOC HA HE OPUTHMHAIBHBIC 3aIIaCHBIC YaCTH XOPOILIEro KauecTBa u T. 1.

JocTymmHOCTh aBTOMOOWIISL TIpHBEJa K TOMY, YTO €ro JKCIUTyaTalled 3aHUMAIOTCS JIFOJIU, KOTOpHIE
BEChbMa CMYTHO TMPEJCTABISIFOT, KaK O3TOT CaMblii aBTOMOOWJIb YCTPOCH, Kak ero oOCIyKHBaTh U
peMOHTHpOBaTh. TakuMm o0Opa3oM, y HACEICHHS BO3HHUKAET €CTECTBEHHAas MMOTPEOHOCTh B CTAHIIMAX
TEXHHYECKOTO 00CTyXKHBaHHUA aBToMoOmel. Emte coBceM He naBHO 0071aaTh aBTOMOOMIIEM 03HAYAJI0 U YMETh
€ro PeMOHTHPOBATh, ceidac cuTyanus MeHsercs. Cpenn oOpamarmmxcs K yclyraM aBTOCEPBHCA MOXKHO
BBIJICIIUTH TEX, KTO CIIOCOOEH caM OOCIY>KHTh CBOM aBTOMOOWIIb, HO MPOCTO HE XOYET TPATUTh BPEMS U CHIIBI
Ha ATO MPEANOYHTAS 3aTUIATUTh JCHBIH.

Kpome Bcero mpouero, ciemyer cka3arb O TOM, YTO C pPa3BUTHEM HAYKH W TEXHUKH aBTOMOOHIIb
CTaHOBHUTCS Bce OoJjiee CIOXKHBIM MexaHm3MoM. Hopmoii crtanm cumMOM03 MeXaHUKH ¥ IJNEKTPOHHKH, TPUIEM
MOCJIETHSS BCE Yallle IOIOJHSACT, a TOopol U 3ameHseT nepByro. CeNCcTBUEM 3TOrO SIBISETCS MPUMEHEHHE
CHENUATLHOTO 000pyIOBaHUS TS TUATHOCTUKH, HACTPOWKH U peMOHTa aBToMOoOmIsi. CTOMMOCTh TI0/JOOHOTO
000pyIOBaHMs JTOCTATOYHO BBICOKA, a HOMEHKJIaTypa HACTOJNBKO pa3HooOpa3Ha, 4TO MPHOOpETaTh ero st
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JMYHOTO TIONB30BaHMs HE HMMEET HUKAKOTO CMBICJIA M ILENecooOpasHO UMb C YCIOBHEM MOCIEAyIOMEeH
OKYTaeMOCTH, YTO BO3MOXKHO TojibKo Ayt CTO. B ¢BsA3M ¢ 3TUM MOKHO C YBEPEHHOCTBIO CKa3aTh O TOM, YTO
cpemn keHToB CTO okaxkyTcs U Te, KTO U pax Obl 0OCTYKHBAaTh aBTOMOOHITE CAMOCTOSATEILHO, HO HE MOYXKET
3TOTO C/AETATh N3-32 OTCYTCTBUS HEOOXO0AUMOTO 000PYAOBaHUS.

Takum oOpa3zom Poccuiickue aBTOCEPBHCHI W CTAaHIIMM TEXOOCTYXXKMBAHHS IUIOXAa pPa3BUTHI U
HeOCTOHHBL. [loTOMY YTO B HAIIMX B aBTOCEPBHCAX IO MPEKHEMY OOMAHBIBAIOT aBTOBJIA/ICIBIIEB HA PEMOHT
aBTOTPaAHCIIOPTA!

*  IICHBI 332 PEMOHT;

*  CHATHE U OOMEH MCIPAaBHBIX KOMIUIEKTYOIINX;

*  CIMBaHHE TOIUIMBA;

*  HEaKKypaTHBII PEMOHT.

Otu pakTOphI CaMble TIaBHBIE MPOOJIEMBI B HAIIIMX aBTOCEPBHUCAX, OT KOTOPBIX HAJI0 U30aBJIATHCS.
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MAINTENANCE OF TRANSPORT
Kondrashov A. S.
Vologda State Milk Academy named after N. V. Vereschagin, Vologda, Russia

The article describes the stages of maintenance of transport, gives the main reasons for the

benefits of this event.
Keywords: maintenance, transport, car
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BO3MOKHOCTbH UCITIOJIb30BAHUSI MYUHBIX KOMIIO3UTHBIX CMECEN ITPH
MNPOU3BO/JACTBE INIIEHUYHbBIX COPTOB XJIEBA
3epnaesa E. A., bonoapenxo A. H., Bepwununa O. JI.
Kybanckuii cocyoapcmeenuviii mexuonocuueckuil ynusepcumem, Kpacrnooap, Poccus

Hccnedosana 603mM0cHOCIb NPUMEHEHUS MYYHBIX KOMNOSUMHBIX CMecell npu npoussoocmee
NUEHUYHBIX COPMO8 Xaeda.

Knrouesvie cnosa: xneb, myunvle KoMnosumusle cmecu, MyKa KyKypy3Has, MyKa S4MeHHAs, MyKd
HYMOBAs, MyKa TIONUHOBAS, OMPYOU 08CAHbIE, MEXHON02USA, KA4eCmE0

OnHuM u3 3PPEKTUBHBIX CIIOCOOOB pelICHHs MPOOJEeMbl 03I0POBICHUS HacelaeHus Poccuu sBisieTcs
pa3paboTka ¥ CO3JaHHME CICIHMATbHBIX MPOAYKTOB IUTAHHS, B TOM 4YHUCIIE XJICOOOYIOYHBIX H3/ICIIUH,
00OTalleHHBIX HEe3aMEHNMBIMH aMHHOKHCIOTAMH, MHUINEBEIMH BOJIOKHAMH, BUTAMHHAMH, MHHEPAIbHBIMH
BEIIECTBaMU JI0 YPOBHS, COOTBETCTBYIOMIETO (PH3NOIOTHIECKUM MOTPEOHOCTAM YenmoBeka [1].

KoHmenmus co3naHus CHeNHaNu3UPOBAaHHBIX XJI€O0OOYIOYHBIX TMPOAYKTOB BKIIOYAET HM3MEHEHHE
XMMHUYECKOTO COCTaBa MPOAYKTOB W YIyUYIINTENEeH IyTeM BHECEHUS B PELENTYpY MPOAYKTOB, CHOCOOHBIX
KOPPEKTUPOBATh CIOXHBIN KOMIUIEKC METa0ONUYEeCKUX HAPYIIEHWH y KOHTHHTEHTa OONBHBIX, W CO3JIaHHE
TEXHOJIOTHH, MO3BOJSIOUINX PETYINPOBAaTh JUHAMUKY IEPEBAPUBAEMOCTH YTJIEBOAOB Xje0a B OpraHu3Me
yesoBeka [2].

PasnuunbIe MOMUGUKAIIMN COCTaBa CMECEH MIIEHUYHOW MYKH M MYKH 3€pHOO00OBEIX KYJIBTYP, a TAKXKe
MoJTydeHre XJIeOHBIX MPOIYKTOB C 33JaHHBIMH CBOMCTBAMHU — OJHU U3 MEPCIIEKTUBHBIX HANPABICHUH MHIIEBOH
MPOMBIIIUIEHHOCTH [3].

Jis  pemieHWs BO3HHKINEH CHUTyalliM BO3MOXKHO HCIIOJIE30BaHUE pa3pabaThiBA€MbIX MYYHBIX
KOMIIO3UTHBIX CMeCel, TaK KaKk OHHM COJIep)KaT B CBOEM COCTaBe DPAa3lMYHBIE COPTa MYKH W3 3E€PHOBBIX U
0000BBIX KYJIBTYp, MPOM3PACTAIONINX HA TeppuTopun KpacHOZapcKoro Kpas, MO3BOJST BBITYCKATh MIMPOKUH
ACCOPTHMEHT XJIcO00yIOYHBIX M3/IENUH ¢ IOBBIIICHHON MHUIIEBOI IEHHOCTHIO U COJIEpKaHUEM OEIIKOB.

AKTyaIIlbHBIMH SIBIISTIOTCSL WCCIIEIOBAHMUS, TOCBSIIEHHBIE pa3padoTkaM KOMITO3WUTHBIX cMeceil Ha 0ase
OTEYECTBEHHOTO MIPUPOTHOTO HATYPAIHHOTO CHIPHS, TIO3BOJIAIONINX TTOBBICUTH MUIIEBYIO IEHHOCTh U3MIENHAN U
yIY4IIUTh Ka4eCTBO XJie0a.

Br16op chIpbsi, MPUMEHSBILErocs B paboTe, 000CHOBAaH pe3yJbTaTaMy aHAINW3a NAaHHBIX JINTEPATypPhl H
COOCTBEHHBIX NCCIIEIOBAHNHN 10 UX XUMUYIECKOMY COCTAaBY.

IIpoBeneHHBIN aHAIN3 JAHHBIX JINTEPATYPhl IO XUMUYECKOMY COCTaBY MYKH JIIONMHOBOM, SIMMEHHOM,
KyKYpY3HOM, HyTOBOW U OBCSIHBIX OTpyOeil CBUAETENBCTBYET O MPEUMYIIECTBAX BEIOPAHHBIX oboraTutTeneit s
MIICHUYHON MYKH HE TOJIBKO C IEJIbIO MOBBIIICHUS MUIIEBON LICHHOCTU U3AETUHN, HO U ISl CO3AaHUs U3AeTIuil
nabeTH4ecKoro Ha3HaueHUs!.

[ony4yeHHble pe3yNbTaThl UCCIEAOBAHUS CHIPbS JIETJIA B OCHOBY pa3pa0OTKH MYYHBIX KOMIO3HUTHBIX
cMecel u3:

1. Myxka nmieHnYHas1, MyKa JIIOITMHOBAs, MyKa sSsTIMEHHAsl, MyKa KyKypy3Has;
2. Myka nieHu4dHas1, OTpyOH OBCSIHBIE, MyKa HYTOBas, MyKa KYKypy3Hasl.

[Ipu pa3zpaboTke KOMIO3UTHBIX CMECEH YYHTHIBAIH TJMKEMUYECKUN WHAEKC U coaepkaHue Oenka. [{ms
HaXOXKJIEHUS ONTHMAJIBHOTO COOTHOUICHHS KOMIIOHEHTOB MYYHOH CMECH NpHMEHEHa KOMIIbIOTepHAas
nporpamma Minitab 18, 661 BEIOpaH IJIaH IJIs CMECEH ¢ OrpaHUICHUSIMHU.

YcTaHOBNIEHO, YTO MPH COOTHOLIEHWH KOMIIOHEHTOB: (MyKa MiieHudHas — 65 %, Myka JIONHHOBas —
25 %, myka ssumeHHas1 — 5 %, MyKa KyKypy3Has — 5 %) 17151 IepBoi KOMIIO3UTHOM cMecH H (MyKa MIIeHUYHAs —
65 %, oTpybu oBcsHBIE — 25 %, Myka HyTOBast — 5 %, MyKa KyKypy3Has — 5 %) IJis BTOPOH KOMITO3UTHOM
cMecH, OBUIM TOJY4YeHBI 00pasiibl XJeda C OCTATOYHO BBICOKOW IHUINEBOH LEHHOCTBIO M C BBICOKUMH
OPTraHOJICTITUYECKUMHU U (PU3UKO-XUMHUYECKUMH TTOKA3aTEIISIMH.

i ycTpaHeHHs HETaTUBHOTO BITUSTHYSI MYYHBIX KOMIIOHEHTOB CMeCei Ha Ka4eCTBO MIIEHNYHOTO XJieha,
MIPOBOJIMIIH MIPEBAPUTEIBHYIO MTOJITOTOBKY X MEPeT 3aMECOM TECTa CIEIYOIUMHU CIIOCOOaMU:

1. CwmemmuBaHHE B CyXOM BHJIE C MyKOM MIIEHUYHON JO OJHOPOTHOM MACCHI;
2. 3aBapuBaHUE KyKypy3HOU MYKHU.

[lomydenHble pe3ynbTaThl MPOBENCHHBIX HCCIEAOBAHWN IMOATBEPAMIN TPEUMYIIECTBA 3aBAPHBAHUS
KYKYPY3HOU MYKH.

C uenpio BBIOOpa ONTHMAIBHOTO CIIOc00a MPUTOTOBJICHHUS TECTA C MyYHBIMH KOMIIO3UTHBIMU CMECSIMU,
obOecreynBaIMUX HEOOXOIUMOE KavdecTBO XJjieba W3 MIICHWYHOW MYKH IIEpBOTO COpTa, OBUIO M3y4eHO 3
croco0a MPUTOTOBJICHHUSI TECTa: YCKOPEHHBIM (TI0 MHTEHCHBHOU «XOJIOJHOIY» TEXHOJIOTHH), OC30MapHBIM H
OTIapHBIM (HA KHJIKOH rycToit onape)[4].

[TokazaTenu kayecTBa TOTOBOTO Xjie0a MpUBEACHEI B Ta0muIe 1.
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Ta&zuua 1. Brusnue cnoco6og npucomoelerusl mecma Ha Kavecmeo xneba ¢ npumeHeruem My4HvlxX KOMNO3umHslix

IToka3aTenu kauecTBa

CriocoObI IPUTOTOBJICHHSI TECTA

YckopeHHbI | Oe30mapHBIT ONapHbIi

Nel No2 Nel No2 Nel | Ne2
Baaxuocts, % 470 | 434 | 47,2 | 45,0 49 | 472
KucnorHocts, rpajn 2,0 2,0 2,2 2,0 2.4 2,2
[Topucrocts, % 54,7 | 62,4 | 57,3 65 64,2 | 72,2
VY nenpHBII 006eM, cMm>/100r 139 218 147 230 178 | 246
®dopmoycroitunBocTh, (H/D) | 0,6 0,6 0,64 | 0,65 | 0,68 | 0,69

cmecell

YcraHoBneHO, 4TO TPOOBI, MPUTOTOBJICHHBIE OMApHBIM CIIOCOOOM Ha OCHOBE MYYHBIX KOMITO3HTHBIX
cmeceit Nel m No2, oTnMyanuch JyYIIMMH OPTaHONENTHYECKHMH M (PU3MKO-XMMHUYECKUMH IOKa3aTeIsiMU

Ka4dycCTBa.

OnbITHBIE 00pa3lbl UMETH JIYUIIHA BHENTHWHA BUA, CTPYKTYpPY MOPHUCTOCTH M MEXaHHUECKHE CBOMCTBA
Makuiia. M3nenusi, IpuroToBIEHHBIE HA OMAape C UCIOJIH30BAHUEM MYUYHBIX KOMIIO3UTHBIX cMmecei Nol u No2
uMmenu Oonbmnii ynenpHbl 00beM Ha 21,9 % u 17,5% , 11,3 % u 6,5 % COOTBETCTBEHHO; MMOPUCTOCTH HA
14,7 % n 10,7 %, 13,5 % u 9,9 % cootBeTcTBeHHO; hopMoycToitanBocTh Ha 11,7 % 1 5,8 % , 13,0 % u 5,7 %
10 CPABHEHHUIO C 00pa3aMu, MPUTOTOBICHHBIMI YCKOPEHHBIM B O€30MapHBIM CIIOCO0aMH.

Hcxonsd, U3 BhILIECKa3aHHOTO MOXHO CIIENaTh BBIBOJ, YTO NPUMEHEHHE MYYHBIX KOMIIO3UTHBIX CMECEil B
TEXHOJIOTHX XJie0a TMO3BOJISIOT MOBBICUTH IMHUIIEBYIO IIEHHOCTh MPOIYKTa, a TaKKe PACIIUPUTHh aCCOPTUMEHT

XJIOOOYIOYHBIX U3/ICIUH.
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POSSIBILITY OF USE OF FLOUR COMPOSITE MIXES BY PRODUCTION OF WHEATEN
GRADES OF BREAD

Zernaeva E. A., Bondarenko A. N., Vershinina O. L.

Kuban State Technological University, Krasnodar, Russia

The possibility of use of flour composite mixes is investigated by production of wheaten grades

of bread.

Keywords: bread, flour composite mixes, cornmeal, flour barley, flour chickpeas, flour

lyupinovy, bran oat, technology, quality
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VJIK 62

AHAJIN3 ITPOU3BOJACTBEHHOI'O TPABMATU3MA HA IIPEAIIPUATUAX

Cmazun /1. A.
FOoicno-Ypanvckuii cocyoapcmeennsiii ynusepcumem, Yensounck, Poccus

Paccmampueaemc;l OCHOBHAA npuduHa mpasmamusma HA NPOMbIULIEHHbIX npednpuﬂmuﬂx.
Hpedﬂaeaiomc,q Op2aAHU3AYUOHHblIE U MEXHUYECKUE MePONPUIMUAL NO YCMPAHERUIO MPAGMAMUIMA.
Knroueswie cnosa: mpaemamusm, AHAIU3, MEPONPUAMUA

OpHOll W3 OCHOBONOJAraroNIMX 3a7ad OXpaHbl TpyJa Ha MPOHM3BOJCTBE SBISACTCS MPOQHIAKTHKA
MIPOU3BOICTBEHHOI'O TPABMATU3Ma U KaK Pe3yibTaT - MPEAYIPEKICHUE HECUACTHBIX CIIy4aeB Ha NPEAIPUSITHH.
®dakTopEl TpaBMaTH3Ma MOTYT OBITh CaMBIMH Pa3HBIMH, BEIb BEPOSTHOCTh BO3HUKHOBEHHSI Y paOOTHHKA
KOHKPETHOM MPOW3BOACTBEHHOM TPaBMbI HAIMPSIMYIO 3aBUCHUT OT OCOOCHHOCTEH pabouero mecra, xapakrepa
BEITIOTHSIEMOI paboThl, TCHUXO(PHU3MOIOTHUECKUX OCOOCHHOCTEW pabOTHWKA W COBOKYMHOCTH psAa IPYTHX
npuyuH. M3ydeHne Takux MHOTO(GAKTOPHBIX TMPUYHMH SBISETCS 3a/adeil CIIelUalicTa 1Mo OoxXpaHe Tpyaa. B
cratbe 37 myHkry 3 Koncturynuu Poccuiickoit deneparun oropapuBaeTcst 0 TOM, 4YTO, KaX/Iblil ©UMeeT MpaBo
Ha TPYJl B YCJIOBHUSAX, OTBEUAIOIIMX TPEOOBAaHUSAM O€30MaCHOCTH U TMTHEHBI, HA BO3HArpa)KJICHUE 3a Tpy[ 0e3
Kakoi OBl TO HU OBUIO NUCKPUMHHALIMK M HE HMXKE YCTAaHOBJICHHOTO (elepalbHbIM 3aKOHOM MHHHUMAIBHOTO
pasMepa oIuIaThl TPY/Ia, a TAKKE IMPaBO HaA 3aIIUTY OT 0e3paboTHuIls [1].

B cratee 210 TpymoBoro kozexca P® mepeuncieHbl HampaBieHHUS TOCYIAPCTBEHHOM MOJUTHUKUA B
o0iacT OXpaHbl TpyJa, B TOM 4ucie [2]:

*  NpoQIIAKTHKA HECYACTHBIX CIYyUaeB U TOBPEIKIACHUS 30POBES PAOOTHUKOB;

*  paccieqoBaHHE U YYET HECUACTHBIX CIy4aeB Ha MPOHM3BOACTBE U MPOodecCHOHATBHBIX 3a00JIeBaHHI;

*  3ammTa 3aKOHHBIX WHTEPECOB PAOOTHUKOB, MOCTPAJAABIINX OT HECUACTHBIX CIIy4aeB Ha MPOU3BOJCTBE
U TpodecCHOHANbHBIX 3a00NIeBaHUI, a TakKe WIEHOB HMX CceMeHd Ha OCHOBE 00s3aTENHLHOTO
COLIMAJIBHOTO  CTPaxOBaHUs pPaOOTHUKOB OT HECYAaCTHBIX CIy4YacB Ha TPOM3BOJCTBE U
po(heCCUOHANBHBIX 3a00JICBaHHA.

CornacHo [Ipuka3zy MuHuCTepcTBa 3ApaBOOXPaHEHUS U cOUUANbHOro pa3Butust PO ot 1 mapta 2012 r.
Ne 1811 «O0 ytBepxkmeHnN THITOBOTO TEpEUHs €KErofAHO pealn3yeMbIX PadoTOAaTeNeM MEPONPUATHH 10
YIy4IICHUIO YCIOBUM M OXpaHbl Tpylda U CHIDKCHUIO YPOBHEH NPOQECCHOHAIBHBIX PHUCKOB» OBLI
MIPOAHATU3UPOBAH NEPEUCHb MEPOIIPUITHIA.

B cucteme mep mo mpeaynpexACHHI0 MPOM3BOACTBEHHOTO TpaBMaTH3Ma OOIBIIOE 3HAUYEHUE HWMEET
TIOBBINICHUE JTUYHON OTBETCTBEHHOCTH pabOTaromuX 3a coOIoecHNEe TpeOOBaHMI 10 oXpaHe Tpyaa. BaxHoe
MECTO B 3TOM JieJe OTBOJUTCS CHCTEME NpPeAyNpeIUTEIbHBIX TAJIOHOB, KOTOpas MO3BOJIIET ONEPATUBHO
BBIABJISITH M YCTPaHSATh HapyIIEHUS TPeOOBaHWH IO OXpaHE TpPyJAa W SIBIIETCS OJIHUM U3 JIEHCTBEHHBIX
DJIEMEHTOB CHCTEMBI YIIPABJICHHUS OXPaHOH TPyAa B OpraHU3aIINH.

TanonHass cucreMa KOHTPOJS BBOAWTCA B JCHCTBHE IPHUKA30M PYKOBOJIWUTEIS OpraHU3aIlldd 10
COTJIACOBAHUIO C MPO(COIO3HBIM KOMHUTETOM. [IpHKa3 o TaloHHOW chcTeMe KOHTPOIIS JOBOIUTCS IO CBEACHUS
Bcex pabOortarommx. OTBETCTBEHHOCTh 32 BHEJpPEHHE TAJIOHHOM CHCTEMBI KOHTPOJII BO3Jaraercss Ha
PYKOBOJUTENSI OPTaHU3AIUH.

PaboTHuKaM opraHu3aiuy BIACTCS YI0OCTOBEPEHHUE 110 OXpaHe TPy/a C TPEeMsi OTPHIBHBIMH TAJIOHAMHU.

JomkHOCTHOE NUI0, OOHApYyKUBIIIEe HapylleHHe TPeOOBaHWN MO OXpaHe TPyAad, yKa3plBaeT Ha HETO
paboOTHHKY, Pa3bACHSIET XapaKTep HApYIISHHUS U TPUHAMAET MEPHI IO YCTPAHEHUIO ero IpuduHEL. [Ipu aToM u3
YIOCTOBEPEHUST M3BIMAETCsI OJIMH TaJOH, 3alOJIHSIOTCSA €ro JIMIeBas U 000pOTHAs CTOPOHBI W Kopemiok. 00
3TOM COOOIIAeTCs PYKOBOJIUTEIO IOIPa3ieleHrs, B KOTOPOM JOMYIICHO HapymieHue. B nensx obecrneueHus
KOHTPOJISI TIPHHSITHSI HEOOXOAMMBIX MEp, a TaKXKe ydeTa W aHaln3a HapyIICHWH H3BATHIA TAJIOH B CPOK HE
no3aHee 3 (Tpex) pabouux JAHEH HepeaaeTcs B Cy:KO0y OXpaHbl TPy/a OpraHU3allky.

CornacHo CBEIEHHUSIM O NpUYMHAX HecuacTHBIX ciydaeB B P® 3a 1 monyromue 2016 mo naHHBIM
MuHrcTepcTBa TpyAa U counuaibHON 3amuThl Poccuiickoit ®denepannu ObUTM OINpeNeieHbl CIEAYIOIIHe
MPUYHUHBI, [0 KOTOPBIM CTOUT YCUJIMTh KOHTPOJb U pa3paboTaTh MEPONIPHUATHS: KOHCTPYKTHBHBIE HEJOCTATKU
¥ HEIOCTAaTOYHAs HAJCKHOCTh MAIllUH, MEXaHU3MOB, 00OpYyIOBaHUSA, HEYOBICTBOPUTECILHOE TEXHUYECKOE
COCTOSIHHIE 3JIaHUH, COOPYXXEHHA, TepPPUTOpHHU, HempuMeHeHne padotHukoM CU3, mHapymeHue paOOTHHUKOM
TPYJOBOTO DAaCHOpsAIKa ¥ AUCHUIUINHBI TPyHa, B TOM YHCIIE: HAXOXACHHUE TOCTPAJaBIIErO B COCTOSHHUH
QJIKOTOJIBHOT'0, HAPKOTHYECKOT'0 ¥ UHOTO TOKCHUYECKOT'O OIbSHCHUSI.

[Tocne mpoBeneHUsT MEPONPUATUNA: OPTaHU3AIMOHHBIX, TEXHUYECKUX, a TAKXKE YCHUJICHHUS TaJIOHHOM
cucteMbl 1 Mogepam3aruu ACYTII, moMoryT CHU3UTh ypOBEHb IMPOU3BOJCTBEHHOTO TpaBMaTu3Ma. M mexons
W3 ITOTO MOXKHO CKa3aTh, YTO MPOW3BOIUTEIHHOCTH JIFOOOTO IIeXa BO3pACTeT, TaK KaKk y PabOTHUKOB B
COOTBETCTBHH CO CHI)KCHHEM KOJUYECTBA TPAaBM OYIET MEHbIIEE KOJUYECTBO JHEH HETPYJOCIOCOOHOCTH, a,
CJIeI0BaTeIbHO, OHU CMOTYT IIPOU3BECTH HAMOOIIBIIIEE KOJINIESCTBO MPOTYKITHH.
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ANALYSIS OF PRODUCTION TRAUMATISM AT ENTERPRISES
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South Ural State University, Chelyabinsk, Russia

The main cause of injuries in industrial enterprises is considered. Organizational and technical

measures for the elimination of injuries are proposed.
Key words: traumatism, analysis, measures
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VJIK 62

AHAJIM3 ITPOBJIEMbI I/!'E}Y‘IEHI/IH XAPAKTEPA HECTAHUOHAPHOI'O TEYEHUSA
PEAJIBHBIX " KUJIKOCTEU U I'A30B B TPYBOIIPOBOJAX IIEPEMEHHOI'O CEYEHUSA
Paoboxkons /I. B.

Boennas akaoemus cesasu um. Mapwana Cosemckozo Cowsa C. M. Byoennoeo, Cankm-Ilemepoype,
Poccusa

IIposeden ananuz numepamypsi no npoodeme uU3yueHus Xxapakmepa HeCmayuoHapHo20 meveHus
PEANbHBIX JHCUOKOCMEU U 2a308 8 mMpYyOOnposo0ax nepemMeHHo20 cevenusi. Bulseneno, umo Ha
Ce200HAWHUL OeHb 6 HayKe He Cyujecmeyem YHUBEPCAIbHOU MemoOuKu pacuiema napamempos
NOOOOHBIX NPOYECCO8.

Kniouesvie cnosa: necmayuonapnvie meueHus HCUOKOCMU U 2d3d, MeCMHble CONPOMUBTIeHUs,
nepemenHoe cevueHue Kanaud, 2UOpasiuyeckoe COnpomueieHue

3amaya O HECTAIlMOHAPHOM TEUCHHU CKUMAeMOM >KMIKOCTH W ra3a B TPyOONpPOBOAAX, B TOM YHUCIIC
MMEIOIINX MECTHBIE CONPOTHBIEHUS (HAmpuMep, CYy>KeHUs, PacIIupeHus, JPOCCENH, KIalmaHbl U Jp.), UMEeeT
Ba)XKHOE MPaKTUYeCKoe 3HaueHne. MOKHO OTMETUTh TaKkue ee MPUIIOKEeHHUs, Kak pabora ruaponemidepos npu
YIAQpHOM U BBICOKOYACTOTHOM HATPYKCHHHM aMOPTHU3MPOBAHHBIX CHUCTEM, HeCTallMOHapHble (B T. 4.
aBTOKOJe0aTeNbHBIC) PEKUMBI padOTHI KJIAIaHOB, THAPOY/IAP B CIOXKHBIX M Pa3BETBICHHBIX THIPOCUCTEMAX U
np.. Ha mpaxTuke (Hampumep, mpu BEIOOpE KECTKOCTH KJIallaHa W CEYSHHS TOBOISAIIETO KaHalla, mapaMeTpoB
U pacrlojOXEeHHs KOMIIEHCATOPOB M TacuTeled Tuapoylapa) pPyKOBOJCTBYIOTCS, B OCHOBHOM, OIIBITOM
MPOCKTUPOBAHUS WU UMEIOIIUMHUCS SKCIIEPUMEHTAIbHBIMU TAHHBIMH.

AKTyaJIbHOCTb TIpOOJIEMBI M TIPOSIBJICHNE HHTEPECa YUCHBIX 00yCIIOBIEHO OTCYTCTBHEM YHHBEPCAIBHOM
MaTeMaTH9YeCKOW MOJENH, MO3BOJISIONICH C 3aJaHHON CTETIeHbI0O TOYHOCTH IMPOBOAWTH PACUETHYIO OLEHKY
MapamMeTpoB HECTAlMOHAPHOIO TEUYEHHUS CXKUMAeMOM JKMIKOCTM M Tra3a B KaHalax C MECTHBIM
CONPOTUBJICHUEM.

B nacrosimiee Bpemsi nMeeTCsl HeMalloe KOJMYECTBO TPYAOB, B KOTOPBIX pacCMAaTPUBAIOTCS 3aJau ra3o-
u rtugpoauHamukd. Tak, B cBoux paborax I. K.A6pamosuu, A.J[. Anptmyns, E.W. Waenbuuk,
3. A. 3anmansoH, A. B. Pexten, B. H. Bagax, A. B. Apcees, H. B. Apceepa, b. 1. Kuraes u ap. onucanu
OCOOCHHOCTH TE€UEHHS JKHJIKOCTH H Ta3a B THAPABIMYECKUX CHCTEMaX M B JJEMEHTaX CTPYWHON TEeXHWKU H
TTHEBMOHUKH.

K HeoOxoauMocTH MareMaTh4eckoro MOJACIMPOBAaHMS 3aJad O HEYCTAaHOBHBILEMCS JIBH)KCHUH
KHUIKOCTH U Tra3a B CIOKHBIX CHCTEMax IPHUBENH OBICTPHIE TEMIIB Pa3BUTHS HAyKH U TeXHUKH. [losBieHme
HedTe- W Ta30IPOBOJIOB, & TAKXKE JIMHUH TPAHCIIOPTUPOBKH BEUIECTB, HE MOMYCKAIOMINX YTEYKH, W APYTHX
MEXaHU3MOB, B KOTOPHIX HEOOXOJWMO HCIOJH30BaTh SIBIICHUS BOJHOBOI'O JIBHXKCHHS JKUJKOCTH M Tras3a C
OOJNBIIUMH TPaTUCHTAMU JIABJICHUN M CKOPOCTEH, MOTPeOOBaI0 MCIOIBb30BAHUS HOBBIX MPUHIIUIIOB OMUCAHHS
JIBIKEHUS 3THX CPEJI [0 TPyOOIIpOBOIaM, YOBIETBOPSIONINX ITOCTaBIEHHBIM 3a1a4dam [11].

MaremaTtndeckoe MOJAEIHPOBAHUE IOAOOHBIX SIBIEHHUH OCYIIECTBIISIETCS HAa OCHOBE YPaBHEHHH B
YaCTHBIX MPOU3BOJHBIX THIepOomdyeckoro tuma. OO0Ias Teopus pelieHrus TaKuX 3ajJad XOpOLIO pa3BHUTA U
JIOBEJCHA [0 MPAaKTUYECKOrO0 MPUMEHEHUs NpHU PEIIEHHMH OJAHOMEPHBIX M MHOIOMEPHBIX 3aJad C
KCIIOJIb30BAaHUEM YHCICHHBIX METOJOB [ 1, 2].

AHanu3 Hay4HO-TEXHHUECKOM JINTepaTyphl MOKA3bIBAET, YTO LIEIbI0 pacyeTa CUCTEM B HECTAIIMOHAPHOM
pexXuMe, B OCHOBHOM, SIBJISIETCSl ONPEACIICHUE XapaKTepa M3MEHEHUS BO BPEMEHU U BEIWYMHBI JABJICHUS U
pacxojia )KHIKOCTH U Ta3a B ONPEIEICHHBIX CeUeHHUsIX CUCTeMEI [3, 5 u ap.].

AHanu3upysi JUTEpaTypy IO JaHHOW TEME, CJICIYyeT OTMETHTh, YTO OOJIBIION BKIaJl B pPa3BHTHC
asporuaponuHamuk  BHec Mcaak EBceeBunu Upenpumk  (1907-1987). B cBoeli  MoHorpaduu
«AdporuapoauHaMuKa TEXHOJOTMYECKUX allapaToB» OH PAacCMOTpEN BONPOCHl OTBOJAA, IOABOJA H
PaBHOMEPHOTO pacHpeesIeHus )KUIKOCTEH M ra3a MO CEYeHHIO ammapara, W3JI0XKII THAPOANHAMUYECKHE U
THJIPaBIMYECKHE METOJBI OIpENeNieHuss NpeoOpa3oBaHus NpOoPHICH CKOPOCTH C TOMOIIBK IIOCKUX,
KPUBOJIMHEHHBIX, TPOCTPAHCTBEHHBIX M OOBEMHBIX PEUIETOK IOCTOSHHOTO W TEPEMEHHOTrO IO CEYSHUIO
COTIPOTUBJICHHUS, @ TAK)KE CTALlMOHAPHBIX HACBHIITHBIX CJIOEB M3 C(hePUUECKUX U KyCKOBBIX TEll.

B cnpaBounuke mo ruapaBaudeckuM conpoTusieHusiM [4] W. E. inensuuk mpuBen NaHHBIE IS pacdeTa
ra30BbIX, BO3MYIIHBIX W JPYTUX CETEW W ammapaTroB, WUCIOJB3YS TO, YTO KOA(PGHUIMEHTHl THIPABINIESCKUAX
CONPOTHUBJICHUI OMNPENENSIOTCS TEOMETPUYECKUMH NapaMeTpaMu paccMaTpPUBAEMOrO 3JIEMEHTAa CETH W, B
OTJIENBHBIX CIIyYasX, pPeXHUMOM TeueHus (uucioMm PeitHonbiaca, uncinomM Maxa) M He 3aBHCAT OT Cpenpbl,
npotekatouield yepe3 Tpyoonposoa. Takum 00pa3oMm, CHCTEMAaTH3MPOBal W KIAcCU(HUIMPOBAI PE3yJbTaThl
0O0JBIIIOTO YHCIIAa HCCIIeIOBAHMMA, OITyOJMKOBAHHBIX B pa3HOE BpEMSI.

B onmHO#t W3 mocnegHWX BBIMEAMAX PabOT To JaHHOW mpobieme — padore B. b. CuHmibmmKOBa,
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paccMOTpeHa 3ajlaya O HeCTAI[MOHAPHOM TEUYCHUH CII000CKHMAEMOM )KUIKOCTH Yepe3 apoccenb [9]. ABTopom
ObUTa TpeaIoKeHa MOJENb Ui pacdyeTa HECTAllMOHAPHOW CKOPOCTH HCTCUCHUS, KOTOpas YYHUTHIBACT
WHEPUUOHHOCTh (popmupoBaHrs TedeHHs. CTpyKTypa TMONyYeHHBIX YpaBHEHHWH YYUTHIBAET, YTO TPH
MPOXOXKIECHUH BOJIHBI BBITIOJHSIOTCSI N3BECTHBIE AKyCTUUECKHUE COOTHONIEHHS], & TPHU YCTAHOBIICHUU TEUECHUS —
0000mIeHHOe ypaBHEHUE bepHymm. 3aciaykuBaeT BHUMaHHsS TOT (DaKT, YTO CPEIHIOI CKOPOCTh aBTOP
MPEJICTABIISICT B BUJIE CyMMBI aKyCTHYECKOW, OTpeAesieMor u3 0000IIeHus: (QOpMYyJIIbI IS pacnaja pa3pbiBa H
XapaKTepU3YIOMIeH BOJHOBBIC IPOIECCH, M THIPOIWHAMUYCCKON, ompeaensieMoit u3 muddepeHmanpHOro
YpaBHEHHUS M XapaKTepH3yeMol WHEPIIMOHHBIMH Tpolleccamu, ckopocteir. B pabore B. b. CunumbsmmkoBa
MOJIYYEHB! COOTHOILICHHUS IJI CPEAHEro NABJIEHMS Ha TOPLEBBIX CTEHKAX U B CEYEHUH IPOCCEIIs, NMPOBEAEHO
CpaBHEHHUE pE3yJNbTATOB PACYETOB IO JAHHOM MOJENU C pe3yjbTaTaMH YHUCICHHBIX SKcrepuMmeHTOB. Ilo
MHEHHUIO aBTOpa, IOJYYEHHBIE pE3yJNbTaThl MOTYT HAWTH NPUMEHEHHE TIpU pacyeTe THUAPOYAApOB B
TUJPABINYECKUX CUCTEMAX.

IIpoBeneHHBI aHaNM3 HAYYHOW M TEXHUYECKOH JMUTEPAaTypbl MO3BOJSIET 3aKIIOUHUTh, YTO PELICHUE
3a/1a4d O HECTALMOHAPHOM TEUEHUU I'a3a U C)KUMAEMOU JKHJIKOCTU B KaHajaX, B TOM YHCJIE UMEIOIINX MECTHBIE
COIPOTHUBJICHHUS, IPEICTABICHO B Pa00TaX, MOCBSIIECHHBIX:

*  aHaJUTHUYECKUM HCCJIEIOBAaHUSIM JIMHEAPU30BAHHBIX MOJENEH, MpoaopKawlue HampaBieHue U. A.
Yaproro u H. A. KapTBenumBwiun W HCHONB3YIONIME METOABI WHTETPAIBHBIX TpeoOpa3oBaHUi
Jlarmaca u @ypee [7 u ap.];

*  TOYHBIM WJIM MPHOIMKESHHBIM aHAIMTUYECKUM HCCIISIOBAaHMSIM 3a]]ad B HEJIMHEHHOW IMOCTaHOBKE [6 U
ap.];

*  HCCIEIOBAaHUAM C UCIIOJIB30BAaHUEM YHCICHHBIX MeTO 0B [8, 10 u mp.].
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b

ANALYSIS OF THE PROBLEM OF STUDYING THE CHARACTER OF NON-STATIONARY
FLOW OF REAL LIQUIDS AND GASES IN PIPELINES OF VARIABLE SECTION
Ryabokon D. V.

Military Academy of Communication named after Marshall of the Soviet Union S. M. Budenny,
St. Petersburg, Russia

Conducted analysis of literature on the problem of studying the nature of unsteady flow real
fluids and gases in the piping of variable section. It is revealed that today in science there is no
universal methodology for calculating the parameters of such processes.

Keywords: unsteady flow of fluid and gas, local resistance, variable channel cross-section,
hydraulic resistance

115



VJIK 62

AHAJIN3 CIIOCOBOB HAIIVIABKHA
Anexceenxo /. B., bapmenes H. A.
Kapaeanounckuii cocyoapcmeennwiii mexnuueckuil yuueepcumem, Kapaeanoa, Kazaxcman

Ilpousseden ananuz WUPOKO NPUMEHAEMBIX 6 HNPOMBIUIEHHOCMU CHOC0O08 HANIABKU.
Buisicnunu ocnoenvie pasnosuonocmu cnocobo8 HaniaéKu, KOmopuvle HAuu WUpoKoe npumMeHeHue 8
npakmuke B0CCMAHOGNEHUs Oemainel. 31eKmpooyeosas, INeKMPOKOHMAKMHASA, UOP00Y208as,
2a308as1, NJIA3MEeHHAS.

Kniouesvie cnosa: nannaska, niasmennas, s1ekmpooy208as, ¢iroc, 60CCmMaHosieHue

B npowmpIuIeHHBIX MacmTabax MPUMEHSIOTCS Pa3INdHbIE METOABI HATUTABKH JJISl YIIYUIIICHHS KadecTBa
MOKPHITUA W BOCCTAHOBJICHUSI MOBEPXHOCTH W3HOILIEHHBIX Jeraned. HammaBka sBisieTcss cambIM
pacmpoCcTpaHeHHBIM CIIOCOOOM BOCCTaHOBIIEHUs Aeraieil. E€ mmpokoe mpuMeHeHHe O0OBSICHSETCS BHICOKUMHU
TEXHUKO-3KOHOMHUYECKUMHU TOKa3aTeNssMu. HaruraBkod MOKHO HApacTUTh CJIOH MPaKTHYECKU JH000H
TOJIIMHBI, Pa3JIMYHOTO XUMHUYECKOr0 CcOCTaBa M  (PU3MKO-MeXaHW4eCKuX CBoWcTB. ClenoBaresbHo,
BO3MOXKHOCTH HAIUTaBKH emé Oojee pacHIUpsioTCs ¢ TPUMEHEHHEM pa3MYHBIX METOAOB YIPOYHEHHS.
OCHOBHBIMHM Pa3HOBHIHOCTSIMH CIOCO0a HAIUTABKHM, HAIISAIIAX [IMPOKOE MPHMEHEHHE B IPAKTHKE
BOCCTAHOBJICHUSl  JI€TAJIEW, SBISIOTCA: DJIEKTPOAYrOBasi, »JJIEKTPOKOHTAKTHAasA, Ta30Bas, IUJIa3MEHHAas.
DJNEeKTpOoIyroBas HaIUTaBKa BKIIOYACT B ce0sl BUIBL: MO ClIoeM (UIFOCa, B CPEJIe 3alUTHBIX Ta30B H OTKPBITOM
nyroir. HarutaBka mox cimoeM (iroca peKOMeHIyeTcs Ui BOCCTAHOBJICHHWS JeTajel CcO 3HAYUTEIbHBIM
m3HocoM. Omna  obOecreunBaeT  CTaOMJIBHOE  KAa4yeCTBO  HAIUIABJICHHOTO  MeTallla M BBICOKYIO
MPOU3BOIUTENBHOCTD. HaruiaBka B cpejie 3allUTHBIX Ta30B, B OCHOBHOM yTiekuciioro rasa (CO,), npuMeHseTcs
JUTSE BOCCTAHOBJICHUS Pa3IMYHBIX JIeTalel, HO MPU HAIUIABKE B YIIIEKUCIIOM ra3e HaONroMaeTcs 3HAUYUTEIbHOE
pa30pbI3TUBaHKE MeTaJlIa.

CyIIHOCTh  3JICKTPOKOHTAKTHOW  HAIJIABKW  3aKJIIOYaeTCs B COBMECTHOM  J1e(hOpPMHUPOBAHHU
HAIUIABIISIEMOT0 METaJlIa U MIOBEPXHOCTHOTO CIIOSI AETaIH, HATPETHIX B MecTe nedopMaIiu A0 MIacTHYECKOro
COCTOSIHMS KOPOTKMMH HMITyJbCaMH TOKa. VIMeeT mepes 3JEeKTPOAYrOBOM HAIUIABKOM Psii MPEUMYILECTB:
MOBBINICHUE MPOU3BOAUTEILHOCTH TPYJa, MEHBIIYIO 30HY TEPMHUUYECKOTO BIIUSHUS, OIArONPHUSTHBIC YCIOBHS
TpyAa, HU3KYIO 3HEProéMKoCTh. B KauecTBe HaIUIaBISIEMOTIO MaTepuaja MOLYT MCIOJIb30BaThCs MPOBOJIOKA,
neHTa, mopomkn. CyIeCTBeHHBIM HEIOCTATKOM SBIISIETCS Majas TONIIMHA HapalluBaeMoro Cios MeTamia (10
0,2 MM) ¥ HHU3Kasi POYHOCTH COSAMHEHUS €r0 C OCHOBHBIM METAJUIOM BCIIEICTBHE OTCYTCTBHS IIACTUYECKON
nedopMaliy MPUCATOYHON JICHTHl B 30HE KOHTAKTa €€ C U3JICJIUEM, YTO SBISCTCS HEOOXOIUMBIM YCIOBHEM
COCIMHCHHS METAIIOB B TBEpI0H (hase.

PaccMmoTpeB paznmudHbie cIIOCOOBI HAIUTABKH HAWOOJIEe ONTHMATLHBIM SIBJSICTCS TUIAa3MEHHAs HATlIaBKa,
TaKk KaK JaHHBIA CIIOCO0 HAIIaBKU O0ECIeYMBACT BHICOKOC KAueCTBO HAIUIABJICHHOIO MeETajlla, Majylo
rIyOWHY TPOIUIABICHHS OCHOBHOI'O METajula MPU BBICOKOW MPOYHOCTH CIEIUICHHUS, BOBMOXKHOCTh HAIUIABKH
TOHKHUX CJIOEB, BBICOKYIO KYJIbTYpY MPOU3BOACTBA. AKTHBHO IUIa3MEHHYIO HAIUIABKY HAayajld MPUMEHSThH B
CCCP u CHIA B 60-x rr. mpomioro Beka. 3a MpOIMIEAIINe ACCATHICTUS pa3paboTaHbl MHOTOYHCICHHBIE
CrocoObl MIa3MeHHON HalIaBKU.

Crioco6 mma3MeHHOW HAIUIaBKH OCHOBAH Ha MCIIOJIb30BaHWH B Ka4eCTBE NCTOYHHUKA CBAPOYHOTO HarpeBa
mIa3MeHHoN ayru. Kak mpaBuiio, Iuia3MeHHas HAIUIABKA BBINOJIHAETCA [OCTOSIHHBIM TOKOM MpPSIMOM WiIH
00paTHOH MONSIPHOCTH.

HamumaBnsiemoe u3aenue MOXET ObITh HEWTpalbHBIM (HAIUIABKA IJIA3MEHHON CTpyel) Wid, Y4TO UMEET
MECTO B TIOJABIISIONIEM OOJBIINHCTBE CITyYaeB, BKIIOYCHHBIMH B AJIEKTPUYECKYIO LIEMb WCTOYHHUKA MUTAHUS
nyrd  (HarulaBKa IJIa3MEeHHOW myrod). JlaHHBIH crmoco0 HamjmaBKM HMMeEeT OTHOCHTEIBHO HH3KYIO
MPOU3BOAUTENBHOCTh (4—10 kr/u), HO Oyarogaps MUHHMAJIBLHOMY TIPOIUIABICHUIO OCHOBHOTO MeTaylia
MO3BOJISIET TOJYYUTh TpeOyeMble CBOWCTBA HAIUIABICHHOTO METasla YK€ B IIEPBOM CJIO€ U 32 CYET ATOro
COKpaTHUTh 00BbEM HAIIaBOYHBIX paboT. CyIecTByeT HECKOJIBKO CXEM TUIa3MEHHOW HAIUIABKU, HO HanOOJIbIIee
pacmpocTpaHeHHe oydnia IIa3MEeHHO-TIOPOIIKOBAas HaIlUIaBKa — HanboJee YHUBEPCATBHBIN METOI, TaK KaK
MTOPOIIKYA MOTYT OBITh H3TOTOBJICHBI MPAKTUIECKH U3 JTFOOOTO, IPUTOTHOTO IS HATUIABKH, CIUIaBa.
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ANALYSIS OF SURFACING METHODS
Alexeyenko D. V., Barteney 1. A.
Karaganda State Technical University, Karaganda, Kazakhstan

The analysis is widely used in industrial welding methods. We find out the main variety of ways

of surfacing, which are widely used in the practice of details: arc, electro contact, gas, plasma.
Keywords: surfacing, plasma, arc, flux, restoring
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VK 622.277

HNCCIEJOBAHHME BO3MOKHOCTHU U3BJIEYEHUS HEHHBIX KOMIIOHEHTOB U3
TEXHOI'EHHBIX OTXO10B
Hamasoe C. 3., Cuposcos T. T., Typooos LlI. H., Kapuiuéboeg I11. b., Caudaxmeoos A. A.,
Apnaxaooe C.
Hasoutickuii 2ocyoapcmeennwiii 2opuviti uncmumym, Hasou, Y36exucman

B nacmosiyee epems 6 npoyecce 0o6viuu u nepepabomru 3010mocodeprcayiux pyo ovliu 06pazo0earvl
MHO2OHUCTEHHbIE MEXHO2EHHblE OMX00bl: OMBANbL 30]I0MOCodeplicauux OedHbIX U 3a0aNaHCO8bIX PYO,
XBOCMOXPAHUAUWA NYIbNbl  NepepabOmAanHblX  pyo, a maxdce ompabomanHvle wmaobens KyuHO20
sviwyenauueanus. [losmomy uszeneuenue YeHHLIX KOMHOHEHMO8 U3 MEXHOSEHHbIX OMX0008 HPOU3B00CmeEd
AGNACMCIL AKMY ATbHBIM.

Kniouesvie  cnosea:  omxo0vbl — 20pHO-MeMANLYPSUHECKO20 — NPOU3BOOCHBA,  XBOCHMbL  KYYHO20
BHIUYENIAUUBAHUS, MEMOObl NePepabomKy X60CMO8, ONMUMANbHLLL PEeAceHMHbIL PedNcUM, 30710mo, cepebpo,
NONYMHBIU KOMNOHEHM

Ceromnsi mpobiieMa IOBBIIMICHUS] OCBOCHHUSI MEPEepabOTKH TEXHOTEHHOTO CHIPbS Ba)KHA MJIsI TOPHO-
JIOOBIBAIOIIEH OTpaciy W BKJIIOYaeT B ceOS DKOHOMHIO HE BO30OHOBISIEMBIX B MPHPOJEC MHUHEPAJIbHBIX
PEeCYpcoB, yMEHBIIIEHHE aHTPOTIOTEHHON HArpy3KH Ha OKPYXKAIOIIYIO CPely, 3M0pOBbE OYAYIIHX MOKOJICHHM.
BaxxapiM pe3epBOM TOBBIIEHUS WCIONB30BAHMS MHWHEPATBHBIX PECYPCOB SBISIETCS HMHTEHCH(DHUKAIHSA
UCIIOJIB30BAaHUS OTXOI0B TOPHO-METAJUTyPIUYeCKUX MPOU3BOJCTB.

3HaYUTEIbHBIMH O0bEMaMH TEXHOTEHHBIX DPECYPCOB LBETHHIX M OJaropofHbIX METaIOB 00Janaer
VY306eKkucTan, OTIMYArOIINIACS JUINTEIbHON UCTOpHUEH OCBOEHHUS M pa3pabOTKH Py HBETHBIX M OIAropOAHBIX
MetauioB. C Hadama OTpabOTKM MECTOPOXKICHHH ITOJIE3HBIX HCKOMAEMBIX, B CKJIQJCKHX XO3SIMCTBaX W
XBOCTOXPAaHWJIMIIAX HAKOIUIEHO OoJiee TPEX MWILTHAPJOB TOHH TEXHOTCHHBIX OTXOJIOB HEKOHIHMIIMOHHOTO
MUHEPAIBbHOTO ChIpbs [1].

[IpoBeneHs! JabopaTopHbIe HCCIENOBaHUS W pa3paboTaHbl peKOMEHAAlMH Mo WX mnepepadotke. [lo
HaleMy MHEHHIO, MpobieMa mepepadOTKH TEXHOTEHHOTO CBHIPbsi HE CTOJILKO HAay4HO-TEXHHYECKas, CKOJIBKO
SKOHOMHUYECKas, COLMANbHAS U OpraHU3aI[HOHHAs.

B nHacrosimmee Bpems B mporecce JOOBMH M TepepabOTKH 30JI0TOCOEPKAIIUX PyA ObUTH 0Opa3oBaHbBI
MHOTOYHMCIICHHBIE TEXHOTEHHBIE OTXOJBI: OTBajJbl 30JI0TOCOAEPKAIIMX OCAHBIX M 3a0alaHCOBBIX pYI,
XBOCTOXPaHWIIMIIA MyJIbIIBI IepepaboTaHHBIX Py, a TAKKe OTpaOOTaHHBIE MITa0eNsl KyYHOTO BBIILEIAYABAHHSL.

B xome XO03giCTBEHHON IEATEIBPHOCTH TIPH OTPabOTKE MECTOPOXIACHHWHA 30JI0Ta HAa TEPPUTOPHH
KBI3BUIKYMCKOTO pernoHa ObIJIO YCTaHOBIICHO, YTO W3BJICUCHHWE OCHOBHOTO IIEHHOTO KOMIIOHEHTa OBbLIO
MPOBEJICHO 10 OJHOW TEXHOJOTHH, U B OTpabOTaHHOHN pyJe 4acTO OCTAIOTCS APYTHe IeHHBIE KOMIIOHEHTHI, a
TAaK)K€ OCHOBHOM KOMIIOHEHT, KOTOPBIM MOKHO JOM3BJICYb IO APYrod TEXHOJOTHMH II03TOMY H3yuYCHHE
BO3MOKHOCTH pa3/ICJICHUs] U WM3BJICYCHUS LIEHHBIX KOMIIOHEHTOB W3 TEXHOTEHHBIX OTXOJIOB MPOHM3BOICTBA
SBIISIETCSl aKTYaJILHOM 3a/1aueii B HACTOSIIIEe BPEMsI.

N3ydyeHrne BO3MOXHOCTH pa3felieHHs W HM3BJICUCHHS IEHHBIX KOMIIOHEHTOB M3 TEXHOTCHHBIX OTXOZOB
MPOU3BOICTBA M Pa3BUTHE JAHHOTO HAIIPABIIEHHUS MMO3BOJIUT KOMITIEKCHO TIOAXOIUTH K BOMPOCY MepepadOTKH
MHUHEPaJIBHOTO CHIPBSl M MEPepadOTKH 00pa30BaHHBIX TEXHOTCHHBIX OTXOJIOB, B YACTHOCTU OTXOJOB KYyYHOTO
BBIIIENIaYMBAHUS 30J10TA.

[IpoBenennpie nmabopaToOpHBIE HCCIEAOBAHUS M AHAIW3BI TPAHYIOMETPHYECKOTO COCTaBa XBOCTOB
kyuHoro BbimenaunBanus (XKB) mokazamu, uro or 70 mo 84 %, oOmero kxommuectBa 30i10Ta B XKB,
pacmpenensiercs B knaccel 6onee 0,5 mm. Brixox kmacca kpynaoctu +0,5 mm coctasinsier ot 60 1o 70 %, npu
3TOM HaOJIOaeTcd HE3HAYUTENbHOE YBEJIMYCHHE COJIEPXKAaHMS 30J10Ta B KPYMHO-TIECKOBBIX Kjaccax.
I'paHymoMeTpUYECKUil aHATU3 TaKXKe [ToKa3all, YTO B MEJIKHX Kiaccax, HaunHas ¢ -0,15 MM cozeprkanus 3010Ta
CHIDKAETCs, 0COOCHHO HU3KOE COJIepiKaHue MeTasuia HaOmroaaercs B kinacce -0,074 MM, HUXKE UCXOAHOTO B 1,8-
2,5 paza (tabm. 1) [2].

Tabnuya 1. I'panyromempuueckas Xapakxmepucmuxa ucxoonou npoowvt XKB

Knacc xpymHoctr, MM | Beixon, % | Pacnpenenenue, %

-342 22,3 28,06

-2+1 31,9 40,14

-1,0+0,5 14,1 13,06

uroro kiaacca +0,5 68,3 81,26
-0,5+0,25 12,2 10,33
-0,25+0,074 4,5 2,57
-0,074 15,0 5,83

Htoro 100,0 100,0
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Ha mepBomM sTame mccienoBaTelbcKUX PadOT OIMpenessulach BO3MOXKHOCTH JOW3BJICUCHHUS 30JI0Ta U3
XKB nyTem nepeykiaiki XBOCTOB Ha HOBYIO MOJYIIKY C ITPEIBAPUTEIbHBIM TOM3MEIBUYEHUEM.

Ycepennennas npoba Ha meauTend Oblia TMoJAeNeHa Ha 3 JacTH: IepBas mpoda XBOCTOB HCXOIHOM
KpymHOCTH; BTOpasi, m3menpdennas — 0,074 mm 65 %.

BrimenaunBanre TpOBOAMIOCH B OYTBUIAX € BO3AYLIHBIM MEPEMEIIMBAHUEM IMIPU  CIESAYIOIINX
MOCTOSIHHBIX YCJIOBUSX: - BEC KaXKIOH HccieayeMol npoOsl coctasnsier 1,5 kr; - konueHTpauus NaCN 250;
500; 1000; 3000 mr/n coorBerctBeHHO; - pH 10.0- 11.0; - cootHomenne X:T = 1; - exedacHblli aHAIN3
pactBopa Ha coxaepxanue NaCN, pH noBeneHume m0 HAYambHON KOHIICHTpPAIMW; - TI0 OKOHYAHHIO
LUAaHUPOBAaHUS KEKa MPOMbIBaeTCs BoAou mpu cooTHomeHue K:T = 1;

Pesynprarer 1abopaTopHBIi HicCIeI0OBaHMA CBEACHEI B Ta0I. 2-4.

Tabauya 2. Pe3yrsmamul uccnedosanuil npodvl UCXOOHOU KPYRHOCHU

HcxoaHoe conepkanue Au, 0,58
IMpo6a Nel XBOCTOB KonnerTrparus NaCN, mr/a 250,0 | 500,0 | 1000,0 | 3000,0
P T O61iee u3BIEYEHNE MO IIMAHUPOBAaHUE U POMBIBKE Au, % 4,78 7,56 9,44 11,76
g;r?s::;; KoneuHoe copepkanuu Au, /T 0,57 0,56 0,52 0,50
[IporeHT nM3neyeHus 3,94 5,50 12,36 15,83
Cpennee m3BnedeHus Au, % 4,36 6,53 10,90 13,79

Pe3ynmbTaThl OMBITOB HW3BICYCHHE 30JI0TA W3 HCXOAHBIA KPYIMHOCTH MPOOBI XBOCTOB IIOKa3ajH, HYTO
W3BJIEUEHHUS 30J10Ta HEBBICOKO. B pasHbix koHueHTpamusx NaCN B pa3Hble cpeiHee H3BJIEUEHHs 30J0Ta,
YTOOBI MMOYYUT JOTIOJHUTENFHOTO U3BJICUEHUS HEOOXOANMO JOU3MEIbUYCHUE U PACKPBITHE METalia KPYITHBIX
KITACCOB.

Tabnuya 3. Pezynsmamol uccredosanutl npoowl usmenvyernou 0o - 0,074 mm 65 %

Hcxonnoe copepxanne Au, 0,50
TTpoGa Ne2 xBocToB Konnenrparms NaCN, mr/a 250,0 | 500,0 | 1000,0 | 3000,0
1/13Menbt;eHH0171 0 OO01iee W3BICUCHHE 0 ITHAHUPOBAHKE U poMbiBKe Au, % | 14,77 | 19,18 | 22,95 26,67
0.074 v 65 % Koneunoe copepkanuu Au, /T 0,41 0,39 0,36 0,34
’ TTpoLIEHT U3JIeYeHus] 19,71 | 23,52 | 29,50 | 35,45
Cpennee m3pnedeHus Au, % 17,24 | 21,35 | 26,23 31,06

Pe3ynprarel ONMBITOB WM3BIEYEHHWE 30JI0Ta M3 MPOOBI XBOCTOB m3MenbdeHHOH a0 -0,074 MM 65 %
ucxonHoe cogepkanue 3osora 0,50 g/t mokaszanu, YTO U3BJICUCHHUS 30J10Ta IPH BHICOKUX KOHIEeHTpauun NaCN
n3BlIeueHus coctaBmio 31,06 %.

Ha rpaduke npencrasieHa 3aBUCHMOCTD U3BJIICUSHHS 30710Ta OT KoHIeHTparu NaCN u3MenbueHHOH 10
-0,074 MM 65 % npoOBI XBOCTOB (puc. 2).
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=== (CpefHee WIBNEYEHHA, 3 =@=—HOoHLeHTpaumMA pacTeopa NaCN, Ml'fﬂ
Pucynox 1. 3agucumocmo uzsnevenus zonoma om konyeumpayuu NaCN uzmenvuennotl 0o -0,074 mm 65 % npobwul
X60Ccmos

Ha ocHOBaHMM TmpoBeAEHHBIX Ja0OPATOPHBIX HCCIENOBAHMI TOKA3ald 4YTO, XBOCTOB KyYHOI'O
BhIleNIaunMBaHus B mpobe Ne 1. XBOCTOB HCXOOHOM KpPYNMHOCTH HpW pasHbIX KoHHeHTpauusx NaCN,
MaKCUMaJIbHOE U3BJIeueHUsT cocTaBmi 13,79 %. 13 mpoOer Ne2. xBocToB m3menbpueHHOH 10 -0,074 MM 65 %,
mpu pasHelx KoHIeHTpamuax NaCN wu3Bneuenus cocraBuio 31,06 %. B pesymbraTtax mnpoBeIeHHBIX
na0opaToOpHBIX HCCIEIOBaHMM BBIIBICHO, YTO B MEJIKHMX Kiaccax HaumHas ¢ —0,15 MM comepskaHus 3070Ta
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CHU)KAeTCs, OCOOCHHO HU3KOE COJICpKaHue MeTayuia HaOmromaercs B kiacce -0,074 mm. J[nsi moBbIIeHUs
W3BIIEUCHUsT HeoOxoauMo nousmenbueHue o 0,074 mm 85 % TOorma BO3MOMKHO TOBBINIATH WU3BICYCHUS JIO
60 %. Bcrama 3amada BBITIOTHEHWS ONBITHO-TIPOMBINIICHHBIX HCIBITAHUHA CXEM W3BIEYECHUS IEHHBIX
KOMIIOHEHTOB M COCTABJICHHUS periiaMeHTa MepepaboTKH OTXO0I0B KyYHOTO BHIIIETauNBaHUS.
Cnucox DUTHPYEMOW JIMTEePaTyphbl:
1. CanakynmoB K.C. HayuHo-TexHudyeckue OCHOBBI IepepabOTKHM  OTXOAOB  TOPHO-METAJLIypru4ecKkoro
npousBoicTBa.- «®Pan» AH PY3. 2009 r. 404 c.
2. CanakynoB K.C. TexHonorunueckas OI€HKa I[epepadOTKH XBOCTOB KYYHOI'O BBIIIEIAYMBAHUSI B YCIIOBHUSX
LeHTpanbHoro pynoynpasienus Hasoutickoro 'MK // T'opHelii BecTHHK Y30ekucTana. 2015. Ned. C. 3-6.

INVESTIGATION OF THE POSSIBILITY OF EXTRACTION OF VALUABLE COMPONENTS
FROM MAN-WASTE WASTE
Namazov S. Z., Sirozhov T. T., Turobov Sh. N., Karshiboev Sh. B., Saidakhmedov A. A.,
Yarlakabov S.
Navoi State Mining Institute, Navoi, Uzbekistan

Currently, in the process of mining and processing of gold-bearing ores, numerous man-made
wastes were formed.: dumps of gold-bearing poor and off-balance ores, tailing piles of processed ore,
and spent stacks of heap leaching. Therefore, the extraction of valuable components from man-made
waste production is topical.

Keywords: mining and metallurgical production waste, tailings of heap leaching, tailings
processing methods, optimal reagent regime, gold, silver, associated component
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VJIK 62

CPABHUTEJBHBIN AHAJIN3 UCITOJIb30BAHUS KOMBUHHUPOBAHHBIX KACKAJHBIX
TEIIJIOBBIX TPAHC®OPMATOPOB /IJIsS1 KOMBUHUPOBAHHOMU BBIPABOTKHU TEILJIOTHI 1
XOJIOJA
Kyzomun A. 10., /Ipo3zooe M. M., /Ipozodosa A. O.

Acmpaxanckuii 20cyoapcmeenHulll mexHuieckui ynugsepcumem, Acmpaxans, Poccus
JImumposckuti polOOX03UCMEEeHHbIN MeXHOoA02udecKull uncmumym, Poionoe, Poccus

IIposedenvl  ananumuueckue UCCIe008aAHUL NPULOOHOCMU KACKAOHLIX CXeM Menio8blX
Mpancghopmamopos 011 KOMOUHUPOBAHHOU BbIPAOOMKU MENIOMbl U X0100d HA OCHOBE KOMOPbIX
onpeoeneHvl Haubonee 3Pdexmusnvie KOMOUHAYUU PAOOYUX Mell 8 IMUX YCMAHOBKAX, A MAKICce
epanuybl 3heKmuerHo20 UCnOIb308aHUS.

Kniouesvie cnosa: menioma, xo100, mennogol mpauncopmamop, KOMOUHUPOBAHHAS
sbipabomia, 3¢hghexkmusroe ucnorv3oearue

OnHOM 13 BOBMOXKHBIX CXEM JUIsi KOMOMHUPOBAHHON BBIPAOOTKM TEIUIOTHI M X0JI0Ja B OJHON MAalluHE —
SBIISIETCS CXEMa KacKaJHOTO TEeIUIOBOrO TpaHcdopmaTtopa. Jns oueHKH 3(GQPEeKTHBHOCTH HCIONb30BaHHS
TEIIoBOTo TpaHcdopmaropa (aajnee mo Tekcty - TT), mpuMeHeHsl Kputepuu, onucannbie B [1]. Kak npasuio,
st Oonee 3 exTuBHON paboThl KaCKaJAHOW CXEMbl, B KauecTBE pabouero BEIIEeCTBa XOJIOIMIBHON MAIINHBI,
MPUMEHSIOT XOJOANUIBHBIE areHThl CPEIHETO U HU3KOTO AABJICHUS B BEPXHEM KacKaJe U BBICOKOI'O B HMXKHEM.
[lepBoHavanbHO, A aHaimM3a ObUIM BBHIOpPAaHBI TPHM XJaJareHTa u3 rpymmnsl Beicokoro aasieHus (CO»,, R23,
R170), u Tpu xonogunbHbix areHToB HH3KOro naBieHus (R11, R113, R123). OxHako, B mocienHee Bpems,
MIPOM3BOAMTENN BCE HaIlle UCIOIB3YIOT CUCTEMBI C XJIaJlareHTaMH CPEJHEro JaBJICHUs B BEpXHEM Kackazne[2].
B xagectBe pabodeil cxembl ObUla BBIOpaHa MpOCTeHINas MPUHLIMIHAIBHAS cXema JAByxkackamHoro TT,
cocTosmiero u3 AByx ogHocrynendyatsix TT. [yis onpenenenus Hanbosee 3pPpeKTuBHON KOMOMHALINH pabounx
BEIIECTB, OBUIM TOCTPOEHBI TpaduKH 3aBUCHMOCTH XOJOIAWJIBHOTO KoddduuueHnta u KodpduuueHra
npeobpa3oBaHus (Hajee MO TEKCTy € M [) JIs BHIOpPAHHBIX BEHIECTB HMKHETO W BEPXHEro KackanoB. B
pe3ynbTaTe ObLIO MOJIYYEHO, YTO HauboJiee BhICOKME IoKa3aTesu UMeroT xiamarentel R170 u R11, xoTopsie
UCIIOJIb30BaHbI Il pacueTa kKomOuHupoBanHoro TT. It onpenenenus aquana3zona remneparyp 3¢ dexrusHoro
MIPUMEHEHHs, IOCTPOEH rpad)uK 3aBUCUMOCTH € U L OT TEMIIEPATYPhl KUIIEHHUS XOJIOAUIBHOIO areHTa (Jjajiee 1o
TEKCTY t0). AHAJOTHYHBIM CIIOCOOOM OBUIHM MPOBEJECHBI UCCIIEIOBAHUS ¢ TPUMEHEHHEM XJIaJareHTa CpeJHero
JIABJICHUS B BEPXHEM KacKaJe M BBICOKOTO B HIKHEM, CPEIHErO AaBJICHUS B BEpPXHEM KackaJe U CPeIHEro B
HIDKHEM. Pe3ynbrathl pacuera mnokaszainm HHU3KYI 3((EKTHBHOCTh KOMOMHAIMU XJIAAAr€HTOB HU3KOIO U
BBICOKOI'O JIaBJIEHUs B BETBSIX KaCKaJlOB, B CPABHEHUM C JIPYTUMH BapuaHTaMu. OCTaBLIMECS PACCMOTPEHHBIE
BapuaHTHl CBEICHBI B TpaUK 3aBUCUMOCTH |l OT to (puc.l) M comocTaBieHbl ¢ TpaUKOM 3aBHCUMOCTH
onHoctyneHuyatoro TT Ha Tex ke TeMIEpaTypHBIX YPOBHSX.

10

= R717/R152a
== R717/R170
== OpHocTyn Ha R152a
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Pucynox 1. 3asucumocms p om ty 015 KACKAOHOU XONOOUTLHOU MAuuHbl, pabomaioweti Ha xaadazenmax R11/R170
npu memnepamype kouoencayuu +20°C

Ilo pe3yiibTaTaM CACIIaHbI CICAYIOINIUEC BBIBO/IbI:
1. OddexruBHOCTH UCTIONB30BaHUS KackaaHOro TT i monydeHus KOMOMHUPOBAHHOTO A (eKTa HIKE,
geM 3¢ deKTHBHOCTH oHOCTyTIeHuaToro TT.
2. Hepexoa OT JIBYXKaCKaJIHbIX TT x MHOTI'OKaCKagHbIM IJIA IMOJTYYECHUA CBECPXHU3ZKUX U CBECPXBBICOKHX
TEMIIEPaTyp B KOMOMHHUPOBAHHOM IIHKIIE BO3MOXHO, HO SJHEPTeTUYECKH HE BBITOJTHO.
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THE RELATIVE ANALYTICS COMBINED CASCADE WARM TRANSFORMER FOR COMBINED

PRODUCTION HEAT AND COLD
Kuzmin A. Yu., Drozdov M. M., Drozdova A. O.
Astrakhan Stage Techniques University, Astrakhan, Russia
Dmitrov Fishindustry Technological institute, Rybnoe, Russia

The present paper is devoted to analytical studies of the question whether stage circuits of

thermal transformers are suitable for compound generation of warmth and cold. On the basis of the
present analysis there was discovered the most effective combination of the actuating medium of the
stage circuit as well as the limits of efficient use.

Keywords: warm, cold, warm transformer, combined production, effective used
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VJIK 62

BJIOK TOILIMBHBIX BAKOB TOPOUJAJBHOMN ®OPMBI JIJISI HCIIOJIb30BAHUSI HA
KOCMHNYECKOM AIIIIAPATE
Mapwacosa B. B.
AO «Hnghopmayuonnvie cnymuuxosole cucmemsly um. akad. M. @. Pewwemnésay, /Keneznozopck,
Poccusa
Banmuiickuii 2cocyoapcmeennuiti mexnuueckuii ynusepcumem « BOEHMEXy» um. /]. @. Yemunosa,
Canxkm-Ilemepbype, Poccus

B pamxax pabomei no noucky pewenuii OnMumMu3ayuu KOHCMpPYKYuu KOCMU4ecko2o annapama
(KA) u nosviuenus xapakmepucmuk, npeocmasieHd KOHCMPYKyus O10Ka MONIUBHLIX 0OAKO08
MopouUdaIbHOU Gopmbi.

Kniouesvie cnosa: xocmuueckuil annapam, moniueHwlil 6ax

Hayynviti  pyxosooumenv: Tpogumos A. H., HK omoera obwezo npoekmuposarusi
KOCMUYECKUX annapamos u cucmem

Ha puc. 1 npezacrasned 670K TOINTMBHBIX O0akoB TopounansHol Gopmel (BTBT), npenHazHadyeHHbIN JIs
XpaHeHUs Ta3000pa3HBIX WM KHUJIKUX pabouux Teil, HampuMep KCEHOHA W TMJpa3uHa, IS UCIOB30BaHUS Ha
KOCMHYECKOM arapare.

Pucynox 1. Brox monauguwix 6axoe mopouoaibhou ¢opmol

BTBT comepxuT 001Iyr0 KOHCTPYKIUIO, BBITOIHEHHYIO B BUIE HECUMMETPHUYHOW TOPOUTAITBHOM (DOPMEI,
paszieneHHyIo Ha BHYTPEHHHE eMKOCTH, TpelHa3HauYeHHBIE JIJIsl XpaHEeHUs pabouero Tena.

B koHCTpyKIIMH 0J0Ka IpeayCMOTPEHbI BOCEMb HE3aBUCHMBIX EMKocTel. UeTkipe éMkoctu [1o3. 1, 2, 3,
4 na puc. 1] Gioka mpeqHa3HAUYEHBI U XpaHEHHs TUApa3WHaA OOIIeld Maccoi a0 84 Kr, HCMOIB3yeMOro s
paboTHl 3IEKTPOTEPMOKATAIUTUYESCKIX [BUTATE]e OpPHUEHTAllMH W CTAOMIU3AI[UH TOJCUCTEMBI KOPPEKIIUU
(CK) KA. EmkocTu 17151 XpaHeHus THApa3sHHa pasjieleHbl Mexay coboii émkoctsamu [1o3. 5, 6, 7, 8 Ha puc. 1]
XpaHEHUsI BBITECHSIIOIIETO ra3a — KCEHOHAa COBOKYMHBIM 00b&MoM mopsika 20,3-10-2 M3  JOMOSHUTENTHHO
HCIIONIb3yeMoro it paboTsl neurateneid koppeknuu CK KA. I'mnpasuHoBbie Oakm [mo3. 1, 2, 3, 4 Ha puc. 1]
OTJIeNIeHbl OT €MKocTel [mo03.5, 6 Ha puc. 1] ¢ kceHOHOM nuadparmMamMu — BBITeCHHTEISIMH [1o3. 9, 10 Ha
¢wr. 1].

B BTBT npumeHneHa cxema C BBITECHHUTEIBHOW CHCTEMOW momauyu ruapasuHa. [lo mepe BbpaboTKH
ruapa3uHa, 00bEM eMKocTeil [1o3. 5, 6 Ha puc. 1] XpaHeHHs BBITECHSIONIETO ra3a — KCEHOHA YBEIUYUBAETCS,
JaBIIeHWE, OKa3biBaeMoe Ha AuadparMbl-BHITECHHTENH, NajaeT. Bo3HHWKaeT majieHue NaBiieHHsS B 0Oakax ¢
THIPAa3sHHOM, KaK CIeACTBHE MajeHue TATH Ha JBUraTeNsAX OpPHEHTAalnu U cTadmwmmsanuu. Emxoctn [mos. 7, 8
Ha puc. 1] mpegHa3HauYeHBl AT XPaHEHHS BBITECHSIONIETO Ta3a — KCEHOHA, KOTOPBIA HWCHOIB3yeTCs s
KOMITCHCAIINH MaJCHUs JaBlieHHus B EMKOCTAX [103. 5, 6 Ha puc. 1] XpaHeHHs KCeHOHA B pe3yJIbTaTre BHIPaOOTKU
THApa3dHa ¥ JONOJHUTENBHO Ui 3a0opa KCEHOHa B MOJCHCTEMY KOPPEKIMHM KOCMHYECKOTO ammapara.
Konctpykmus 610ka, mpur HEOOXOTUMOCTH, MOXKET OBITh JopaboTaHa st 3a00pa KCEHOHA M3 €MKOCTed 5, 6
aHAJOTUIHO 3a00py KceHoHa u3 éMkocter 7, 8. IlomnepkaHne MOCTOSTHHOTO pa0odyero MaBlIEHWS THApa3HHa
UCIIOJIB3YEMOTO JJIsI IBUTATeNell OpUEeHTAluN W CTaOWIM3aliK TMO3BOJIUT KOMIICHCHPOBATh MaJeHHUE TATHU Ha
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JBUTaTEISIX OPUEHTALIMH, COKPATUTh BpEMEHHON HHTepBall cTadmin3annu KA.

Kommnencauust mageHus naBleHUS B €MKOCTAX S5, 6 KCEHOHOM U3 EMKOCTeM 7, 8 OCyLIECTBISIETCS
paboToii 0JIOKOB KOMITCHCAITMH ITaJIeHUs JaBJICHUS [1m03. 6 Ha puc. 2]. 3ampaBka W 3a00p pabouero Ttena
(TmapasvHa ¥ KCEHOHA) OCYIIECTBIISIETCS C TIOMOIIBIO 3aPAaBOYHBIX TOPJIOBUH U IITYIEPHBIX COEAUHUTENEH C
MexxOmounsiMu TpyoonpoBogamu CK KA. [laBnenue 3ampaBku KCeHOHA B €MKOCTAX 7, 8 OoJblle AaBICHUS
KCEHOHA B EMKOCTSIX 5, 6.

B cocraB HeCMMMETPUYHOW TOPOMIAILHOW KOHCTPYKIMK OJOKa BXOIST TPAaIlCIMEBUIHBIC CHIIOBEHIC
aneMeHThl [103. 1 Ha ¢ur. 2], npeaHa3HaueHHbIE JJIs KPEIJIeHHUsI aHTeHHbIX naHened KA [mo3. 2 Ha puc. 2],
WCTOJB3Ys TOPOUNATHHYIO0 KOHCTPYKIIMIO B KAUYECTBE CHJIOBOM CXEMBI, K CHIIOBOH TpyOe [mo3. 5 Ha puc. 2] B
KoHCTpykimu KA. I'eoMeTpust U pacmonoXeHUEe CUJIOBBIX 3JEMEHTOB [mo3. 1 Ha puc. 2] He SBISIOTCA
OKOHYATEIbHBIMHU.

6
5

Pucynox 2. Brok monauguvix 6axos mopouoaibhou ¢opmvl cOOKy

Br16op KOHCTpYKITHS 0J10Ka B BHIE TOPOUTATHHON (POPMBI IO3BOJIIET CMOHTHPOBaTh bTHT Ha BHeNHEH
CTOpOHE cHIOBOU TpyObI [m03. 11 Ha puc. 1] KA Ha ogHOM ypOBHE C OCHOBHBIM 0akoM XpaHEHHUs KCEHOHA
[mo3.1 2 na puc. 1], mpeaHasHaueHHOTO UIA JBHUrareied Koppekuuu (paccmarpuBaerca Ilmatdopma
«9Oxcnpecc-1000H» mpomsBoncTBa akimonepHoro obdmectBa «MH(OpPMaIMOHHBIE CITyTHUKOBBIE CHCTEMBD)
nMeHn akagemuka M. @. PemerneBa»n) KA. MoHTak B YKa3aHHOM IIIOCKOCTH OaéT BO3MOXHOCTH
MHUHUMHU3UPOBATh (IpeAeibHO) yxon LeHTpa Macc KA mo mepe BeIpaOOTKM TOILIMBA Ha MPOTSKEHHU CPOKa
aKTUBHOTO cylecTBoBaHMs KA, Kak CleICTBHE COKPATHTh MOITHOCTh MMITYJIBCOB JBHTAaTellell OpHEHTAIHH
KA, B pe3ynbraTe COKOHOMHUTH TOIUIMBO Ha OOPTY, YBEIHMYUTH 3amaca TOIUTMBA Ha MIEPHOJI MACCHH.

B coctaB BTBT BXOIuUT: 4eThipe HE3aBUCHMBIX TOIUIMBHBIX OAKOB JIJIS THPA3HHA, YEThIPE HE3aBUCUMBIX
€MKOCTH XpaHeHHs KCeHOHa mcroibzyemoro mns CK u BhITECHEHWS THApa3WHa, 3allPaBOYHBIE TOPIOBHHBI,
MITYIEpHBIE COSAVHHUTENH C ITyCKOBBIMH KIAllaHaMH, OJOKH KOMIIEHCAIlMHM TAJACHUS JaBIeHHS, JaTIHKH
TemIeparyp, o0orpeBaTenu, TeIION30 IS, Kabesn, TpyOOIpPOBOIBL.

K negoctatkam I'BIIJI MOXHO OTHECTH: OTHOCHTENbHAsl CJIOXHOCTh M3TOTOBJIECHHUS, 3aTpaThl Ha
Ha3eMHYIO0 OTPabOTKy, HEOOXOAMMOCTH ITOATBEPKACHHS JIETHOM SKCILTyaTallHH.

FUEL OF FUEL TANKS OF TOROIDAL FORM FOR USING ON A SPACE APPARATUS
Maryasova V. V.
JSC «Information Satellite Systems» named after acad. M. F. Reshetnevy, Zheleznogorsk, Russia
Baltic State Technical University « VOENMEKh» named after D. F. Ustinov, St. Petersburg, Russia

As part of the search for solutions to optimize the design of spacecraft (SC) and improve

performance, the design of the fuel tank of the toroidal form is presented.
Keywords: space vehicle, fuel tank
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VJIK 62

AHAJIN3 TEINVION30JIAHUOHHBIX MATEPHAJIOB 1A SHEPTOR®PEKTUBHOM
KYIIOJIbHOU KOHCTPYKIIUU
TI'opkonvuyesa /. C.
Tomckuii 2ocyoapcmeennviil apXumekmypHo-cmpoumenvHulil yHusepcumem, Tomck, Poccus

B oaunou cmamove npoanaiusupoOBarHble menjiou3o0/IAUUORHbLE CMPpoUumelbHble mamepuailsbl 6
nocireocmeuu npumeHumosle K Kyl’lOJZbHOZZ KOHCmMpYKyuu, onpedeﬂeHbz OCHOBHblE  CBOUCMBA
COBPEMEHHbIX MENJTOUSOTAYUOHHBIX Mamepuailos, npedcmaeﬂenbz xapakmepucmuKku MuHepaﬂbHOﬁ
eaniol.

Knroueswvie cnosa: menjiousoiAyUOHKRble Mmamepuaivl, MUuHepaibHad eamd, OpcdHu4dYecKue u
HeopeaHuvecKkue menjiou3ojiAyuORHble Mamepudailbl

Crarbs mpencraBisier coOOW KpaTKWH aHAIW3 COBPEMEHHBIX TEIUIOM3O0JISIIMOHHBIX CTPOUTEIBHBIX
MaTepHasoB, MPUMEHHUTENILHO JJIsI KYNOJBbHOW KOHCTPYKIMHU. JlaHHOE HCCieoBaHUE MPOJODKACT TEMATHKY
npeapaymei crateu [1]. UccnenoBanue TeMIOU30ISMIIMOHHBIX CTPOUTEIbHBIX MATEPHUAIOB CBSI3aHO C HAyYHON
paboroii «MccnenoBanue W pa3paboTka 3HEProdpGEKTHBHOTO KYIOIBHOTO CTPOCHUS», B JaHHOW paboTte
000CHOBaH BBIOOP (OPMBI M KOHCTPYKIUH 3aanus [2]. Jlns najgpHEWIIero W3ydeHus Hay4dyHOW padOThI
HEOOXOJMMO  TOoA0OpaTh  TEIJIOM3ONSIMOHHBIA — MaTepual, MOIXOAAIMKA MO  OKOJOTHMYECKHM U
TEXHOJOTHYECKHM TTapaMeTpam.

[IprMeHeHUe TETUTOM30MAIMOHHBIX MAaTepHallOB CHOCOOCTBYET YMEHBIICHHIO TOJIIMHBI CTEH, TeM
CaMbIM CHIDKAeT PacXoJbl HUCIOJB3YEMbIX MaTE€pUaloB M B II€JIOM CTOMMOCTH cTpoutenbcTBa [3]. Cnemyer
J00aBHUTh, YTO COKpAIlEHUE MTOTEPHU TEIlIa COOTBETCTBEHHO CHIXKAET PACXOAbl HA 000TPEB 3MaHHH.

Kak mpaBuiio Terion3oNsHOHHBIE MaTEepUAITBl MTOJIPA3/IENISTIOT Ha JIBE TPYIIIBI MO0 COCTaBy ChIphsi. He
OpraHMYECKHE MaTepUallbl COCTOST W3 MUHEPAILHOTO CHIPhbs, K HHUM CJIEQyeT OTHECTH MHHEPaJIbHYIO U
CTCKIITHHYIO BaTy U U3/CIUSI UX HUX, HECKOJIBKO BUIOB JICTKUX U SYCHCTHIX OCTOHOB, B OCHOBHOM MEHOOETOH
M 1a300€TOH, acOeCTOBbIC M KepaMuieckue Marepuanbl. OpraHndeckue MaTepHanbl COCTOST U3 PACTUTEIHHOTO
CBIPbS TAKOIO KakK, KaMblll, Topd, ApeBecuHa © Ap. K HUM OTHOcAT wm3nmenus wu3; apbomura,
MEHOTIOIMBUHIIIXJIOPUA, APEBECHOCTPYKEUHBIE TUINTHI, IEHOMOINYPETaHa, TEIUIOM30JIAIIMOHHOTO TICHOU30J1a,
(GbuOpoNUTa M PA3THUYHBIX STYCHCTHIX TIACTMACC. Hellb3s He OTMETUTD, YTO OPTaHUYECKUE TEITOU30JIAIIHOHHBIC
MaTepHaibl 0cO00 MOJBEPIKEHBI K MOSBICHUIO TPUOKA M THUCHHIO, TaK XKE SBISICTCS TOPIOYUMHU, TIOITOMY HX
cienyet o0padaTeIBaTh AaHTHCENTHKAMU U aHTUIIHPEHaMHU [4].

B Xxozme u3yueHMs CBOWCTB M XapaKTEPHCTHK ObUTM BBIOpAHbI TEIUIOM3OJIALMOHHBIE MaTepHalbl Ha
ocHOBe Topda U MHUHEPaTbHOW BaThl. Ha TaHHBIN MOMEHT UcCcIeIoBaHUs HEOOXOAUMO OOpaTUTh BHUMAaHKE Ha
MUHEpaJbHYI0 BaTy B KauecTBe JIOMOJHUTEIBHOTO BHYTPEHHETO YTEIUIUTENS U IIYMOW3OJSIMN
MPUMEHHUTENBHO K KYMOJIBHOM KOHCTPYKLMH, KOTOpas o0JagaeT psiioM MPEeHMYLIECTB; NapOlpOHHLIAEMOCTD,
OTHECTOUKOCTh M OKOJOTHYHOCTh, U Ap. [5]. IIpu 3TOM CyIIECTBYIOT HEAOCTABKU; TUTPOCKOMUYHOCTh M HE
BBICOKasI MPOYHOCTh. OCHOBHBIE XapaKTEPUCTUKH MIPUBEJICHBI B TaOMIE 1.

Tabnuya 1. Ocnognuvle Xapakmepucmuky MUHEPaibHol 6ambl

HammenoBanue Temnmonposoanocts, Br/m °C | Ilnota. kr/mM® | Toprou. | Ipemensasie Tem. °C
Marsl 0,046 50-85 - 700
Jlerkue mmTel 0,036 20-40 - 400
Msrkue rimThl 0,036 50-75 - 400
[Tonmy>kecTKHe IINTHI 0,0326 75-125 - 400
JKecTkue mmTel 0,043 175-225 + 100
Iununapel 0,046 200 - 400
Prixnast BaTa 0,005 30 - 600

ITo mokazarensiM TEIUIOM3OJSALMM MUHEpalibHasi BaTa SBISIETCd OJHUM HUX PaCHpPOCTPAHEHHBIX U
JIOCTYIIHBIX YTEIIUTENEHN, 3TO CBSA3aHO C MPOCTON TEXHOJIOTHEN NPOU3BOACTBA U HE BHICOKOW 1IEHOM.

B 3akioueHue ciaenyeT OTMETUTh, UCXOS U3 XapaKTEPUCTUK MUHEPAIbHOM BaThl, MOKHO I0JIaraTh, 4TO
JIaHHBIM TETUTOM30JIALIMOHHBIN MaTepuanl B KaU€CTBE BTOPOCTEIEHHOTO YTEIIUTENS NOAXOAUT K KYIOJIbHOMY
3JaHUIO.

Cnucok uMTUPYEMOM JUTEPATYPHI:
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pa3BuTHUs QpyHIaMeHTaNbHbIX Hayk COOpHUK HayuHBIX TpynoB XII MexayHapoaHoi KoH(pepeHIHs CTYCHTOB U
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ANALYSIS OF THERMAL INSULATION MATERIALS FOR ENERGY EFFICIENT DOME
CONSTRUCTION
Gorkoltseva D. S.
Tomsk State University of Architecture and Civil Engineering, Tomsk, Russia

In this article, the analyzed thermal insulation materials applicable to the dome structure, the
characteristics of mineral wool are presented, the main properties of modern thermal insulation
materials are determined.

Keywords: heat-insulating materials, mineral wool, organic and inorganic heat-insulating
materials
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VJIK 51

OHNTHUMAJIbHAS TOJTIMHA METAMATEPUAJIA ITPH TPEXBOJIHOBOM
B3ANMMOJIEUCTBUH
Kacymoea P. /., Cagpaposa I'. A., Kepumosa H. B.
bakuncxuii 2cocyoapcmeennuiii ynusepcumem, baxy, Azepbaiioxcan
Asepbatiocanckuii meouyunckuil ynusepcumem, baxy, Azepbaiioican

B nacmosweii pabome npoananuzupogana 3¢@gexmusHocmes npeobpaz0eanuss IHepeUn 08yx
NPAMbIX B0IH 8 IHEP2UI0 0OPAMHOU CUCHATILHOU B0JIHbI U OUHAMUKA YCUNEHUS CUCHATbHOU B0JIHbL 8
memamamepuarne. Ilonyueno anarumuueckoe vlpadicenue 0 UHMEHCUBHOCMU CUCHATILHOU GOJIHbL U
0/l ONMUMANBLHO20 3HAYEHUs MOAWUHbL Memamamepuana. Peeynupys uwacmomy u mowmocmo
HAKAYKY,  MOJCHO  peanu3oeamv — NIAGHVIO  NepPecmpouxy  4acmomvl — NAPAMEMmpPUUEcKO2o
npeobpazosames.

Kniouesvie cnosa: memamamepuan, mpexeoiHogoe 83aumoo0eiucmeus, npubIudxdceHue 3a0anHHoll
UHMEHCUBHOCIU

Paboma ewvinonnena npu noooepoicke @Donoa  pazeumus HAYKU NpU  Npe3udeHme
Aszepoatiodcanckoti Pecnyonuxu - epanm Ne EIF-2013-9(15)-46/04/1.

OnHUM U3 NpUBIEKATENbHBIX 0COOEHHOCTEH MeTaMaTepHuasioB [1] sBiseTcss BO3MOXKHOCTh B Ipeaeiax
OTHOW CTPYKTYpPBl OJHOBPEMEHHO, HO [y Ppa3HBIX YacTOTHBIX JHMAalla30HOB OOECIIEYHTh PEXKUM
CYIIIECTBOBAHHUS KaK MOJOXHUTEIHHOI0, TaK U OTPUIATEIHLHOIO 3HAYCHHs JEHCTBUTEIBPHON YacTH MOKa3aTelns
MIPEIIOMIICHUS HENMHEHHOW Cpelpl, T. €. OJHOBPEMEHHO OTPHULATENBHBIX 3HAYEHUN IUAIEKTPHYECKON H
MarHuTHOW mpoHuuaeMmocteil. COrjgacHO MOCIEIHMM COOOLICHUSIM YAAJIOCh IIOJIyYUTh MAaTepHajibl C
OTpHLIATEIHLHBIM MTOKa3aTesieM npejaomieHust B ommkHeMm MK 1 B BuimMoM nuanasoHe crekrpa [2-3].

B nacrosueli pabote mpoBeneH aHanu3 B NPHOMMKEHWH 33JaHHOW WHTEHCHUBHOCTH TPEXBOJIHOBOTO
MapaMeTPHYECKOTO B3aMMOJCHCTBUH B MeTaMaTepHallaX IIPH BEICOKOYaCTOTHOM HaKavKe.

Hccnenyercst ciydait BBICOKOYACTOTHON HAKAaYKH, T. €. (W=, +®, , KOr[a cpejia sBIseTCs «JICBOW
TOJILKO HA YACTOTE CHTHAIBHOU BOIHEL. CUHTAEM, YTO OTOKM SHEPTHH XONOCTOH BOIHBI ¥ BOIHBI HAKAUKU S, 5
[a/IaI0T HOPMAJILHO HA JIEBYIO OOKOBYIO MOBEPXHOCTH MeTamaTepvana TOMIUHBI | M pacnpocTpaHsioTes
BJIOJIb TIOJIOKUTENBHOTO HampasineHust Z ocu. OTcroa NepeHoC dHEPTrud CUTHAIBHOW BOJHBI, IS KOTOPOH
cpefa SIBIAETCS «JIEBOW», MPOUCXOAUT B MPOTHUBOIOIOXKHOM HalpaBICHUH.

Pemass wu3BecTHyI0O cCHCTEMY YKOPOYEHHBIX YPaBHEHHH [UII HMHTEHCHUBHOCTH CHTHAJIBHOH BOJHEI

BOJIHOBOM MakeT KOTOPOH paclpoCTpaHsAETCs clipaBa HaJeBO B «JIEBOW» cpesie JJIMHBL  Z , IosrydaeM [4]:
2

. A
I,(z)= Z—Ccos)\e—acos)\z+d—”cos§—€ +
A ) , (1)
Z'—bcos)\f-sin)\(f—z)—ﬁsinf—g
rie
2 .
a=ALA3OA20, b=2A—)‘, c=sin AL-sin Az +b? cos AL-cos Az,
d=sin’ A+b*cos’ L.
2
P2 2, A 2_ 2_ _ *
A= F3—F2+7, =y, v, 150, IT5=y,V31y Ij—Aj-Aj.

Ananmuz MOJYYCHHOTO  BBIPDAXKCHHUA  MO3BOJIWJI  ONPCACIIMTL AHAJIUTUYCCKOC  BBIPAKCHUC  UIA
OIITUMAJIBHOT'O 3HAYCHHA TOJINIWHBI METaMaTEepurajia

m/2
2 2
r 3—F 2+T
I'paduuecknii ananW3 Mokaszal, YTO TPH ONTUMAIBLHOM 3HAYEHWH TOJIIMHBI MeTamaTepHania
HaOmroaetcsi 6eckoHeYHO Oojbliast 3(PEeKTHBHOCTh NMPeoOpa3oBaHusl B CUTHAIBHYIO BOJHY. B 3TOM ciyuae,
€CIIM CHUTHajJbHAs BOJIHA HAXOAWTCS B 00JAaCTH YacTOT C OTPUIATENbHBIM 3HAYEHHUEM I10Ka3aTessl
MPEOMIICHHS, a JBE OCTaJbHBIE BOJIHBI B OOJACTH YaCTOT C MPOTHBOIOJIOXKHBIM 3HAKOM MOKA3aTelis

MNpeIOMIJICHUA, TO MCPECHOC 3HCPIrUuun CHTHAIbHOM BOJIHOM MMPOUCXOJUT B HAIIPABJIICHUU HNPOTHUBOIIOJJIOKHOM
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HanpaBieHuO ee (pa3oBoil ckopoctu. Ilpu Takol reoMeTpuM CHTHAJIbHAS BOJIHA, KaK HM3BECTHO, SIBISCTCS
oOpatHo# BonHOMW. [Ipr 3TOM MakCMMyM MHTEHCHMBHOCTH CHTHAJILHOW BOJHBI JJOCTUTAETCS HE Ha BBIXOJIE, a Ha
BXOJI€ B HEJIMHEIHYIO Cpely, UTPAOLLYI0 B JAHHOM CIy4ae pojib HEJIMHEHHOr0 3epKaa.

Kax w3BecTHO, IS TIPWIOKCHHWA WHTEpECHa pa3paboTka 3PPEKTUBHOTO TEpecTpanBaeMOTO
MapaMeTPUUYECKOTO TMPeo0pa3oBaTeNis YacTOThl. B yCIOBUSX BBICOKOYACTOTHOW HAKayku Ha 0ase
MeTaMarepuana 3TO MOXKHO OCYIIECTBUTh, KaK IPAaBHIIO, IUIABHO MEHsSS 4acTOoTy Hakauku. [lpu sTom
MepecTpoiika 4acTOThl CUTHAJIBLHON BOJHBI MPOMCXOAUT B MaJloM HMHTEpBAJIE YacTOT, B IMpelesax KOTOpOro
o0ecrneurnBaeTCs OTPULIATEIILHOE 3HAYCHHE TIOKA3aTeNIs TPETIOMIICHUS.

Takum o0Opazom, B paboTe paccMOTpeHO C Yy4eToM (a3oBbIX JPQEKTOB MapaMeTpuiIecKoe
B3aUMOJICHCTBHE BOJH IPHU BBICOKOYACTOTHOM HAaKayke B KBAIPAaTUYHOH Cpene, SBISIOIICHCA «IEBOM» s
CHUTHaJbHOM BOJIHBL. [lOJy4YeHO aHAJIMTUYECKOE BBIPAXKEHUE MJII MHTEHCUBHOCTH CUTHAJIBHON BOJHBI JUIS
o01Iero ciy4vas TPEXBOJHOBOTO B3aMMOJCWUCTBUS B MeTamarepuaie. M3 MOoiIydeHHOTO BBIPaXKCHHUS MOXKHO
ONPEIEIUTh ONITUMAIBHOE 3HAYEHUE TIOJTHOM UIMHBI MeTaMaTepuara.

Crnucok HUTHPYEMO¥ JIUTepaTyphbl:
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W

METAMATERIAL OPTIMAL THICKNESS AT THE THREE-WAVE INTERACTION
Kasumova R. J., Safarova G. A., Kerimova N. V.
Baku State University, Baku, Azerbaijan,
Azerbaijan Medical University, Baku, Azerbaijan

In this paper, we analyze the efficiency of conversion of the energy of two direct waves into the
energy of the reverse signal wave and the dynamics of amplification of the signal wave in the
metamaterial. An analytical expression is obtained for the intensity of the signal wave and for the
optimum thickness of the metamaterial. By adjusting the frequency and power of the pump, it is
possible to realize a smooth tuning of the frequency of the parametric converter.

Keywords: metamaterial, three-wave interaction, constant-intensity approximation
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YK 519.17+519.24

TEHETUYECKHWH AJITOPUTM OIITUMHU3ALIMU CETH I1IO KPI/ITEPI/IIOUHAI[E)KHOCTI/I C
HUCHHOJIb3OBAHUEM IN'PAOUYECKHUX YCKOPUTEJIEN
Bonxcankuna K. A., Kaneeckuii B. U., Muzos /]. A.
Hncmumym evruucaumenvrnot mamemamuxu u mamemamuueckou ceogpuzuku CO PAH,
Hoesocubupck, Poccus

Paccmampueaemca 3a0aua nonyuenus nHaubonee HAOEHCHOU CMPYKMYPbl Cemu 8 YCI0UIX
3a0anH020 0100xcema. 1100 HAOEHCHOCMBIO NOHUMAEMCA BEPOSMHOCb CEA3ZHOCMU KANCOOU Napbvl
V37108 NYMEM 02PAHUYEHHOU ONuHbl (HA0ENCHOCMb ¢ o2paHudeHueM Ha ouamemp). Ilpednacaemcs
2eHemuyecKkuil aneopumm ¢ pacuémom Haoéxcnocmu na GPU.

Knouesvie cnosa: nadéicnocmev cemu, cayuatuwvlii epag, ouamemp 2epaga, napaiienibHblil
aAneopumMm, 2eHemuUYecKull an2opumm, epaguyeckuii yckopumeln

Paboma wacmuuno noooepocana PODU, npoexm Ne 16-37-00345

lenernyeckne aaropuTMbl. ['eHETHYECKHE aIrOPUTMBI — 3TO IBPUCTHYECKHE AITOPUTMBI ITOMCKA,
WCTOJB3YIOIINE pa3INdHble METOAbl MOMUGUKAIUN PEHIeHHs: MoA00p, KOMOWHHUpPOBAaHHWE M BapHALUIO C
WCIOJb30BAHMEM MEXaHW3MOB, HAlIOMHMHAIONIMX NPUPOJIHYIO JBOJIONWI. MHOTME 3aJaud  CETEBOM
ONTUMU3AIUY ABISIOTCS NP-TpyIHBIME H3-32 TOTO, YTO MIPOCTPAHCTBO PEUICHHUI JOCTATOYHO BEJIMKO, TIOATOMY
JUTSL TAKHMX 33729 YacTO MCTIOIB3YIOT OMOHHMYECKHE METO/BI, HAPUMED, TeHETHYECKUE aNTOPUTMBI, allTOPUTMEI
KIIOHUpOBaHuA 1 Ap. [1-3].

[ocranoBka 3agaum. PaccmoTpum 3amavy modydeHHs HauOosee HaAEGKHOW CTPYKTYpPhI CETH Ha
3aJJaHHOM MHOJKECTBE Y3JIOB IIPU OTPAaHUYCHHUAX Ha AuaMeTp rpada u crouMocTh npoknanaku péoep [4-5]. [lon
HAJEKHOCTBIO CeTH OyleM IOHHMAaTh BEpOSTHOCTh cBssHocTH R|G,d| kaxmoil mapsl ys3moB mytém
orpaHuueHHON muHbl d  (HAZEXHOCTH C OrpaHMYEHHEM Ha auamerp). IlycTh 3alaHO MHOYXKECTBO BEPIIMH

V'  u mHOKecTBO pébep S . JIyist KaXKIbIX ABYX BEPIIMH [, j 3ajJaHa CTOMMOCTD IPOKJIAIKH pedpa MEK Iy
HUMH C; M 3Ha4YeHHe Haja&KHOCTH odTOoro pebpa ry; . Cymmy cromMoctedi pébep rpada G mHa
MHO)KecTBax V,S Oymem o6o3HayaTh Kak Cost(G) . 3amaHo Takke HaTypanbHOoe uucino d wu
BEIIIECTBEHHOE MOJIOKUTEIbHOE urcio C

Heo0x011uMo TOCTPOUTHh CBS3HBIH HEOPUCHTHUPOBAHHBIN rpad GZ(V,E ) , IUaMETp KOTOpOro He
npesbimaer d,E —mogMHOkecTBO S, €O ClEAYIOLIMMU OIPaHUYEHHUAMU:

R(G,d| - max, (q)
Cost|G|<C.

JI7Ist TOYHOTO PelIeHNs ToM 3a1aun oTpebyercs nepebop 2|S| BapmaHTOB TOMOMOIHit, TS KaX IO
M3 HAX HYXHO Oyner pemmtbs NP-TpyaHyio 3amady pacuéra HagéxHoctd rpada. Pemmrte maHHy0 3amady
MpeIaraeTcs ¢ MOMOIIBIO0 TEHETHYECKOTO aJlTOPUTMA.

Cxema aaropurma. Chayana wun€r KoAaupoBaHHe ocobeli (xpomocom). Kaxmas xpomocoma
MpeAcTaBiIsIeT coboil pemreHne, paccraHoBKy pébep rpada G . XpoMOCOMBI 3aJar0TCsA OMTOBOM CTPOKOM

X :(0,1,0, cees 0) , COCTaBIICHHOH M3 BEPXHETO TPEYTroJbHHKA MaTpHIBI cMexHOCTH. [lomymsimus pa3mepa

h na6upaercs uz 5Tux ocobel MPou3BoaLHO. DYHKIKS IPUTOIHOCTH IS AJITOPHTMA:

Fit( X |= R(GX,d),eC/zuCost(GX)<C,(2)
0,uHaue .

Jlanee, OMNpeneNsIOTCS caMble MPHUTOAHBIE 0coOH (10 3HaveHWIo IieneBod ¢ynkuun Fit ) u
MPOMCXOAUT OTOOpP Oco0ei JUIsi TOCIEAYIOIIET0 CKPEHIMBAaHUS C TIOMOIIBI0 TYPHHUPHOH CEJIEKIUH.
CkpelyBaHue OCYIIECTBISIETCS MO CJCAyIOUmIed CcXeMe: COBMAJalollie TeHbl POAUTENBCKHX 0coOei
HACIIETyFOTCS TIOTOMKAaMHM, OCTallbHBIC HAcleAyroTcs ¢ BeposTHocThio 0,5. IMocne ckpenmBaHUs MOTOMOK
MYTHPYET: C O4YC€Hb MAaJCHbKOW BEPOSTHOCTHIO JIFOOOW T'eH MOTOMKA MOMKET M3MEHHTh CBOE 3HaueHue. [locie
9TOTI'0 OrI€paropa y HOBOT'O IMOKOJICHUA CHOBA NEPCCUHUTHIBACTCA MMPUTOAHOCTD, U I/II[éT 9BOJIIOIHSA CICOAYIOIICTO
nokoJjieHus. KpurepueM ocTaHOBKH ajaroputMma siBjsietcs JIMOO MpeBbIlIeH:He 3a1anHoro Bpemenu pabdotst (T),
abo kosmmuectBo mokosnenuin ( Iter ). Tlogcyer dynkuuu Fit w3 (2) peanu3oBaH MaTpUYHBIM
aNTOPUTMOM C Hcmonib3oBaHueM pecypcoB GPU [6]. IlporpammHas peanu3anms UMHTAHOHHOW MOZIEIH
BEITIOJTHEHA B cpene pa3padotku Microsoft Visual Studio 2013 ¢ ucronszoBanuem moayns CUDA u si3pika C+
+. PeSyJIBTaTBI YHUCJICHHBIX OKCIICPUMEHTOB IIPUBECACHBI HUXKC.
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Tabnuya 1. Pe3ynvmambl YuCIeHHbIX IKCHEPUMEHTNO8

Kom-Bo BepmmH 7 7 10 10 10
Kom-Bo pébep 10 15 20 20 20
Beposithocts Py 0,5 0,5 0,5 0,5 0,5
Juamerp d 3 4 7 7 7
Crommocts C 17 17 22 22 22
Bpems 3mM16c348mc | 3m13c46lmc | I1m4cl62me | 2M20c 773 Mmc | 23 M2 ¢ 553 Mmc
Pesymbrat 0,52626 0,707405 0,543273 0,502595 0,542984
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GENETIC ALGORITHM OF NETWORK OPTIMIZATION UNDER RELIABILITY CRITERION
USING GPU
Volzhankina K. A., Kanevskiy V. 1., Migov D. A.

Institute of Computational Mathematics and Mathematical Geophysics SB RAS, Novosibirsk, Russia

We study the problem of obtaining the most reliable network topology within a given budget. As
reliability index we use the probability that each pair of nodes is connected by a path of limited length
(diameter constrained reliability). A genetic algorithm with the reliability calculation on GPU is
proposed.

Keywords: network reliability, random graph, graph diameter, parallel algorithm, genetic
algorithm, GPU
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OIIEHKA HAJTEXKHOCTH CETU METOJOM MOHTE-KAPJIO: ITAPAJIEJIBHAS
PEAJIN3ALIUA U UMUTAIMOHHOE MOJAEJINPOBAHUE
Muczoes /I. A., Bunc /. B.
Hncmumym evruucaumenvrnot mamemamuxu u mamemamuueckou ceogpuzuku CO PAH,
Hoesocubupck, Poccus

IIpouseedeno umumayuonnoe Mo0eIuposanue OYeHKy pa3iuyHblx nokazameneu HAOENCHOCU
cemeti Ha cynep-OBM memooom Monme-Kapno. Omo no3eoauno onmumaibHO HACMPOUMDb
napamempbl aneopummd, nosviCUmy MACUMadupyemMocms, cOends 603MONCHbIM €20 NPUMEHeHUe Ha
cynep-9BM bonvuioii npoussooumenvrocmu.

Knrouesvie cnosa: naoéxcnocms cemu, napanienvHvii anzcopumm, memoowvt Moume-Kapio,
UMUMAYUOHHOE MOOeNUPO8aHUe

Paboma wacmuuno noooepacana PODU. Koowvl npoexmos Ne 16-37-00345, 16-07-00434.

Pacuér nanéxuocTu cern meronom Monte-Kapiao. B padore paccmarpuBaercs NP-TpynHas 3amaua
pacuéra HaAEKHOCTH CETH, AIEMEHTHI KOTOPOM MOABEPKEHBI CIyYalHbIM OTKa3aM. Y HUBEPCAJIbHBIM METOI0M
JUISL OLICHKU CETEBOM HalEKHOCTH siBisieTcst MeTol MoHnTe-Kapio, B TOM 4ucie U B NapaJlJIeNIbHON pealin3alyu
[1, 2]. Jdns uccnenoBanus 3(HEKTUBHOCTH UCXOIHOTO ajJrOpuTMa MPU €ro MCIOJHCHUHM Ha MOTCHIIMATBHOM
9K3a(pIIOTICHOM CYNEepKOMIIBIOTEPE MTPUMEHSIETCSI IMHTAIMOHHOE MOJIETUPOBAHIE Ha OCHOBE MYJIBTHATEHTHOTO
monxona. Ilpy WMUTAIMOHHOM MOIEMUPOBAHMH C WCIONH30BAHWEM IUIATGOPMBI  MYIBTHATEHTHOTO
monenupoBanus AGNES mnpennonaranoch, 4YTo apXWUTEKTypa 3K3a(JIONCHOTO CYNEPKOMIIbIOTEpa HE
otnuyaercss oT apxutTekTypsl kinactrepa HKC-30T. B BBIUMCIMTENBHBIX 3KCIIEPUMEHTaX Kak I10Ka3aTellb
HaJAEKHOCTH PAacCMATPUBAETCS BEPOSITHOCTH CBS3HOCTH CiTydaifHOTO rpada, OJHAKO TMpejIoKEeHHAs MOJIEb
MTO3BOJISIET OCYIIECTBIISATH MOJEIMPOBAHNE pacuéTa U s APYTUX MoKa3aTeNeil ceTeBoi HaAEKHOCTH.

MopenupoBanue OLEHKHA HaAE&KHOCTU ceTH MetogoM MonTte-Kapio na cynep-9BM

Byznem ncnonbs30BaTh ciemyromue 0003HAUYSHUS U TPEIOI0KCHHS

1. VYpoBeHb AOMYCTUMOW CTAaTUCTHYECKOW MOTPEIIHOCTH, JOCTH)KEHHE KOTOPOrO O3HAaYaeT 3aBepIICHHE
M

pacuera: €=——= (BCleACTBHE MpaBuia TpEXx curm), L= Z L, ,rne L; — KomuuecTBO UTepalmii
4L i=1
IIMKJIA BEIYHMCIIEHHUH Ha i-OM SApe-BBIYUCIUTENE, 00Iee ux uncno: M

2. BpeMSI MOACITIUPOBAHUA BBIYUCIIUTCIIBHBIM SIJIPOM UTCPALlUN T OAWHAKOBO IJI1 OOHOTHITHBIX

count
BBIYMCIUTEIIBHBIX Y3JI0B.

o o Comm
3. Bpewms BbInoJaHEHUS KOMMYHHKaIMi Oynem cuutath no cienyromeid gopmyne: T =T +A rne

/A - NaTeHTHOCTH NPH TIepe/iade TaHHbIX, 1. — CpeaHee BpeMs Mmepeiadn pe3y IbTaToB.

4. OOmiee BpeMsi BBIIOJIHEHHST aITOPUTMa CTATUCTUYECKOTO MOJICIUPOBaHMs 10 MeTory Monte-Kapio —

T.(M)

TL ( M min)
T, (M)

Jns »MUTaIUK UCTIONHUTEIBHOTO ajJropuTMa pacyera mno meroay Monte-Kapio co3maHo nBa kiacca
(YHKIMOHAIBLHBIX areHTOB: «BBIYHCIIUTENBY) U «COOPIIUKY». ATEHT «BBIYMCIHTENE» UMHTHPYET IPOBEICHUE
HEOO0XOAMMOT0 KOJIMYECTBA UTEPALMH OJHUM BBIUMCIUTENBHBIM Y3JIOM, MOCIE Yero OTIPAaBISEeT Pe3yNbTaThl
areHty «cOopmuky». [ oLeHMBaHUS HAZEKHOCTH CETH METOJOM CTATHCTHYECKOI'O MOIEIHPOBAHUS
IpeaaraeTcsi OCYLIECTBIATh I'€HEpalMi0 YacTHOM peanu3aluu rpada OTHOBPEMEHHO C IPOBEPKOH ero
cBsizHOCTH. B Tabmmie | mnpuBemeHBl pe3ynbTaThl A OICHKA HAAEKHOCTH €BPOMEHCKOW HaydHO-
obpasosarenbHoli cetn GEANT 2009 rona (390 y3na u 503 pedpa).

5. BenuuuHa OTHOCHTENBHO YCKOPEHHS OT pacrapaslennBanus: S (M )=

Tabnuya 1. Pesyrsmamul oyenku HadEucHocmu eepoeiickoli Hayuno-obpazosamenvioti cemu GEANT
HanéxHocts pedbpa | P=0.75 | P=0.9 | P=0.99 | P=0.999
Bpewms pacuéra (c)

HoBerit MeTOL 45 72 314 402
Bpewmst pacuéra (c)
CrangapTHbIi METOZT 67 92 421 623

Ucxonnpie nanHble s MoAenupoBaHus Oputy monydeHsl Ha kinactepe HKC-30T CCKL CO PAH s
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GEANT (P=0.999), a umenno T, = 1,53:10°, T, =2-10°. TpebGyemas momycTuMas CTaTHCTHYECKas
-8 " 15

norpemHocth £€=10 ° , cooTBeTcTBeHHO oOmiee umciao wurepaumit  [=10" . Beuto wuccrenoBaHo

MOBEJIEHUE alTOpUTMa IpPHU €ro MCHOJIHEHMH Ha oT 8 10 1536000 BBIUMCIHUTENBHBIX S1Ep, MOIY4YEHHBIE

napametrpst T, (M) n S, (M ) CPaBHHUBAJINCH C «UACATLHBIM» TEOPETHUECKIM yckopeHueM. Ha pucynke 1

NpHUBECHA 3aBUCHMOCTD OTHOCHTEIBHOTO YCKOPEHHS OT JIorapudma oT 00IIero 4nciia MoJACIHPYEMBIX sIep.

200000 - e e

TeopeTnyeckoe —+—
150000 | MofenupoBaHe —x—

100000 |-

50000 -

OTHocuTenbHoe yckopeHue S(M)

O i L | L L e L 1 | 1

05 1 15 2 25 3 35 4 45 5 55 6 65
Konnuecteo saep, Ig(M)
Pucynox 1. 3aeucumocms S, om M

AnroputM wmaeansHO MacmrTadupyercs 10 512000 BEMHCTUTENBHBIX —SAEp, Jajleeé BO3HHKACT
yMeHbleHHe 3((eKTa yCKOPSHHS OT KOJIUYECTBa siaep. PemieHrueM B TaHHOM CITy4ae MOXET ObITh YBEIHUCHHUE
KOJIMYECTBA ar€HTOB «COOPIIUKOBY U UX UepaAPXUIECKast OpraHU3aIIs.

Cnucok HMTHPYEMOH JUTEPATYyPhbI:
Mapuernko, M.A. Kommreke nmporpamm MONC 1uisi pactpeneneHHBIX BbUUCIeHnH MetonoM MonTte-Kapio //
Cub. xypH. Beranci. MateMm. 2004 T. 7. Nel. C. 43-55.

2. Muros, JI.A. IlapamnensHple METOIBI TOYHOTO U MPHOMIKEHHOTO pacuéra Han&xHocTu cerert // Tpymsr Mex.

koHpepenmmu «Momonexs. Hayka. Texnonorum» (MHTK-2017). Y. 3. HoBocubupck: M3a-so HI'TY. 2017. C.
67-69.

1.

NETWORK RELIABILITY EVALUATION BY MONTE CARLO TECHNIQUE: PARALLEL
IMPLEMENTATION AND SIMULATION
Migov D. A., Vins D. V.
Institute of Computational Mathematics and Mathematical Geophysics SB RAS, Novosibirsk, Russia

Using simulation, we optimally adjust the parameters of the network reliability evaluation

algorithm. It makes possible to use the algorithm for the approximate calculation of network
reliability indices on high performance supercomputer.

Keywords: network reliability, parallel algorithm, Monte Carlo method, simulation
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VJIK 53

METO/UKA ITPOBEJIEHUA PEFPECCI/IQHHOFO AHAJIM3A APXUBHOM
METEOPOJIOTHYECKOU HH®OPMALIUN
IlImeneea /I. B., Yymax b. b.
Mockosckuii mexnonoeuweckuii ynueepcumem (MUP2A), Mockea, Poccus

B oannou cmamve npusooumcs onucanue memoouxku npo8eoeHUs: pecpeccuoOHH020 aHaIu3a OJisl
APXUBHOU MemeopOoLo2UdecKoll UHGoOpMayuyu Ha npumepe NOCMPOeHUs mMooenu Oisi KOHKPemHOU
2UNoOmeswvl 0 83AUMOCEA3U MEMeOPOIOSULECKUX NAPAMEMPO8.

Kniouesvie cnosa: data mining, pecpeccuonmwiil ananus, npogepka CMamucmu4ecKux 2unome3

PaccMoTpuM MexaHH3M NPOBEACHUS PErPECCHOHHOIO aHann3a. J[aHHBI MEXaHH3M HCIONB3YETCsl Kak
Oosiee TOYHBIH HMHCTPYMEHT TPOBEPKH THIIOTE3 O HAIMYMM B3aUMOCBSI3M MEXIy HAOIIOJaeMbIMU
METEOPOJIOTHUECKUMU TTapaMeTPaMH.

[Iporecc mpoBeneHMsT aHanMHM3a COCTOWT W3 dUYeThIpex mmaroB. ONHIIEM UX TOCIEIOBATEIbHO B
TEOPETUYECKOM IJIaHE W Ha TpUMEpe TOCTPOSHHS MOJECITH 3aBHUCUMOCTH MECSYHOW CyMMBI OCAJIKOB OT
CpeAHEMECIYHOH TeMIepaTyphl BO3yXa B paMKaxX Ka)JI0To MecsLa OTIEIbHO.

PerpeccuoHHbIll aHAMW3 TO3BOJSIET TPEAIOIOKHUTh, YTO MEXIy HAOII0JaeMBIMH IapaMeTpaMH €cTb
HeKOoTOpas (yHKIMOHAIbHAs CBs3b. [Ipm »TOM cpeam paccMaTpuBaeMbIX MapaMeTPOB BBHIOWPAETCS OJUH
3aBUCHMBI, OCTaJbHBIE CYUHTAIOTCS HE3aBHUCUMBIMH. Takke Jenaercs MNPEANoJIOKeHHEe O BHIE
(YHKIMOHAIILHON 3aBHCHMOCTH, W TPEANOJaracMyro CBS3b ONMCHIBAIOT B BUIE (YHKIUHA C HEM3BECTHBHIMH
kod(punmentTamMu, KoTopast B 001IeM BHJIE MOKET OBITh 3amucana hopmydoi (1):

y=f(x1,..,X,,a,...,a,),(1)

rne Xq,..., X, — HE3aBUCUMBIC TTapaMeTphl HAOIIOJeHNH,

Y — 3aBHCHMBII TapaMeTp HaOIIOACHUH,

a,,...,a,— napameTpsl MOJIENH, KOTOPbIE HEOOXOIUMO ONPEICITHTE.

Jns monbopa HEM3BECTHBIX MApaMETPOB MOJAEIH OOBIYHO PEIIAIOT 3aJady MHUHUMH3ALUU CyMMapHOW
KBaJApaTUIHOU OMMOKH, KOTOpast BEIYHUCIIAECTCS 110 hopMmyie (2):

L:Z <Yi_)A’i>2’(2)

r7ie Y; — 3Ha4CHUE U3 BBIOOPKH, 110 KOTOPOM CTPOUTCS PErPECCUOHHAS MO/IEIb,

¥~ 3HaueHHe napamMeTpa, BHIYMCICHHOE Ha OCHOBE MOJIEIH.

HepBBIM maroM IMpoOBCACHHUA PETPECCHOHHOI'O aHain3a ABJIACTCA BU3yallW3alusad HaHHBIX, 1A 4Y€TO
CTPOUTCH auarpaMMma pacCesHus, Ha KOTOpOﬁ TOYKaMHU IMOKAa3bIBAKOTCA UCCICAYEMBIC NTaHHBIC. OTta AuarpaMma
MO3BOIISIET CJIENaTh EPBUYHOE MPEATION0KEeHNE O BUAe (PYHKIIUHU, KOTOpas JOJDKHA OMKCHIBATH 3aBUCHMOCTD
paccMaTpuBaeMbIX TapaMeTPOB.

B pamkax paccMaTpuBaeMoii THIIOTE3bI HEOOXOAUMO MOCTPOUTH 12 muarpamMm paccesHus sl KaxIoro
Mecana oTAenbHo. Ha pucynke 1 mpuBeneHa JuarpaMma  paccestHHs, TOKa3bIBaIolash 3HAUYCHUS
CpeIHeMeCSIHON TeMITepaTyphl 1 MECSYHON CyMMBI O0CaIkoB B (peBpane. M3mepeHwust caenaHbl B OHOW M TOH
K€ TOYKE 33 JUTUTEIBHBIN ITepro,T HaOJIFOICHHH.
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CpeaHemecsayHan Temnepartyp (rpagycsi Lienscus)

Pucynox 1. Juaepamma paccesnus ons gespains

B memoMm mpexncTaBiieHHas auarpaMMa TO3BOJIIET CACNAaTh MPEIIOIOKEHHE O HAIWINH JIHHEHHON
3aBUCUMOCTH MEXKIY pacCMaTpUBAEMbIMU TapaMeTpaMHu.
B xoxe BTOoporo mara HEOOXOJMMO BBIOpAaTh TOYHBIA MAaTEMAaTHYECKHH BUJ MpearojaraeMon
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(YHKIMOHAILHON 3aBUCHMOCTH M BHIOpATh 3HAYCHHE HA/IEKHOCTH Y — BEPOSITHOCTH TOTO, YTO TMOJyYCHHBIC
pe3ynbTaThl KOppeKTHHI [1]. HagexHOCTH TakKe COOTBETCTBYET YPOBEHb 3HAUMMOCTH, KOTOPBIH BBIPAXKACTCS
Kak a=1—y.
Jna paccmarpuBaemMoi 3ajauM BbIOepeM ypaBHEHHE TPOCTOM JHMHEWHOW perpeccuu (3) W 3HaUeHHUE
Hagexxaoctd Y = 0,95 (coorBerctBenno, a =0,05).
y=ax+b,(3)
rae X — cpeJHeMecsyHas TeMIlepaTypa,
Y — MecsYHasi CyMMa OCaJIKOB,
a u b —xkoddpduiments Mmogenu.
Ha tperbeM Imare mpoMCXOAUT ompeneieHre Kod()(GUIMEHTOB BBIOpaHHON Monenmu. s momcka
KO3 GHUIIMEHTOB Mojenu OyJeM HCIONb30BaTh SI3BIK R, KOTOPBIA MpemocTaBisieT Uil OLEHKH MapaMeTpoB
JmuHeHo#M perpeccun ¢yHkiuio lm(), ocHoBaHHyr0 Ha QR-pasnoxenun matpui[2]. Takxke 3ta ¢yHKIHS
BBIUHUCIISIET COIYTCTBYIOIIME CTaTHCTUYECKUE BEJIMYMHBI, MO3BOJIAIONINE OLCHMBATH KA4eCTBO MOCTPOCHHOMN
Mozenu. TakuMy BeNMYMHAMH SBISIOTCS KOA(QQUIMEHT NeTepMHHAINK, 3HAaueHHe Kputepus Pumiepa it
NPOBEPKH 3HAYUMOCTH KOod3((HUIMEeHTa AETEPMUHALMM, a TakKe BEPOSTHOCTHBIC OLEHKM HA KadeCTBO
ompeaeNeHHbIX K03 OUIIHEHTOB.

Koadduuuent nerepMuHanmvm — J0Js  JUCIEPCHM  3aBUCHMOM  IepeMEHHOH, OObBACHseMas
paccMmarpuBaeMoii Moenbio 3aBucuMocTH [3]. OHa Beramcisiercs mo gopmye (4):
1 (A o )2
e 1 Yi—y (4
X L ( . )2 4
n—1 Yi—y

e J — cpeiHee 3HAYE€HUE 3aBUCUMOTO MapaMeTpa,
Y~ 3HaUCHHE 3aBUCHMOTO0 ITapaMeTpa U3 pacCMaTpUBaeMOl COBOKYITHOCTH,

A

yi_ 3HAa4YCHUE 3aBUCUMOTO IMapaMeTpa, BBIYUCICHHOC 110 MOJCIIN,

n — o0beM BEIOOPKH.

Koaddumment nerepmuHanuu npuHUMaeT 3HaueHus B auanasone [0, 1] ¥ roBOpUT O CTeleHH BKIajaa
paccMaTprBaeMBbIX HE3aBUCHMBIX IEPEMEHHBIX B 3HAUCHHE 3aBUCHMOW mepeMeHHOH. UeM Omike 3HaYCHUE K
€IMHMILIE, TEM BBIILIE CBSI3b MEX/y 3aBUCUMOI U CBOOOJHBIMU IIEPEMEHHBIMH, TO €CTh TEM JIyUIlle IIOCTPOESHHAs
Moxaenb. s mpuemiiemoit Mojenu 3HadeHue KoddduimenTa aerepMuUHAIIMN TOKHO OBITH HEe MeHee 0,5, a
ecnu 3Hadenue Boime 0,8, To Mozens cumTaercs AocTaToyHO Xopomei. Eciu koaddumment aerepmuHanum
menblie 0,5, TO He0OXOANMO UCKATh AOMOJIHUTEIbHBIE HE3aBUCUMbIC NIEPEMEHHBIE, KOTOPBIE ONpENessiIn Obl
3aBHCHUMYIO IEPEMEHHYIO.

Hapsiny c BblumciieHneM 3HaueHus koddduipenta nerepMuHanud HEOOXOAMMO TaKke TOBOPHTH O
3HAUUMOCTH 3TOro Kputepus. Jns NpoBepKH 3HAYMMOCTH HCIIOJIB3YETCs CTATHCTUYECKas BEIMYHMHA,
BBIYHCIIsIEMasi C UCTIOJIb30BaHUEM 3HaYCHUS Kod(pdHUureHTa AeTepMUHay 1o gopmyie (5):

B,.(n-2) (5)
b
1-B,
3HaYNMOCTh KO PHUIIMEHTA IETCPMHUHAIIMN IPUHUMAETCS TOT/Ia, KOT/Ia BEPHO COOTHOIICHHUE (6):
F>F1;n—2;or:(6)
rae 3Hauenwe F,. . ompenensercs mno Ttabmune 3HaueHWd pacmpeneneHus Pumepa. s

F=

paccMaTpuBaeMoOi BBIOOPKH W 3aUKCHPOBAHHOTO YPOBHS 3HAYMMOCTH 3HAYCHHE 3TOTO IOpOTa PaBHICTCS
3,9201 [4].

Jyis Gonee mpocToii OLIEHKU pe3ynbraTa Tecta duiepa MOKHO BOCIOIB30BATHCS TAKKE BBIYUCISIEMBIM
3HaYeHHEM p-value, KOTOpoe MoKa3bIBaeT BEPOSITHOCTh OMIMOKH MEPBOTO poza. J[is Toro, 4ToObl yTBEPKAATH,
4T0 KO3 GUIMECHT ISTCPMUHAIIMU SIBJIICTCS 3HAYMMBIM, HEOOXOAUMO, YTOOBI 3HaUYEeHUE p-value OBbLIO MEHBIIIE
YCTaHOBJICHHOTO YPOBHS 3HAYMMOCTU. DTO 3HAYCHUE TAK)KE PACCUMTHIBACTCS B PE3yjIbTare pabOThl (DyHKIHMH
Im().

BepositTHOCTHBIE OmeHKH i KO3((PHUIIMEHTOB TMOKA3BIBAIOT BEPOSTHOCTH TOTO, YTO HA CaMOM Jieje
KOX(UIIMEHT paBEeH HE OIpPEJEICHHOMY MPOrpaMMOM 3Ha4YeHUI0, a HYJ0. COOTBETCTBEHHO MOJYYCHHBIC B
pe3yibTaTe PerpecCHOHHOTO MOJCIMPOBAHUS 3HAUCHUS MPUHUMAIOTCS, €CJIM BEPOSTHOCTHBIC OIICHKU HUXKE
3asBJICHHOTO YPOBHS 3HAYMMOCTH. BepoOsATHOCTHAs OIIEHKA BBICYMTHIBACTCS I KaXKIOTO KO3(PdHUIIMEeHTa
OTJICBHO.

[IpoBenem perpecCHOHHBIN aHANIN3 3aBUCIMOCTH MECSIYHBIX CYMM OCaJKOB OT MOAYJISl CPEIHEMECSIUHOM
TEMIIEPaTyphl B paMKax KaKIOro Mecsiia OTJeNbHO. 3HadeHus Ko3(pQuIiMeHTa IeTepMUHANNN, 3HAUYCHHUIO
OIICHKH 110 KpuTepuro dwuiepa U COOTBETCTBYIONIEH emMy p-value s Kaxmoi u3 12 moCcTpOeHHBIX MOAeIeH
MIpUBEACHBI B TabmuIIE 2.
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Tabnuya 2.

OyeHku peepeccuorHbIX Modenell

3naueHne koddduireHTa 3nauenne koddduimenra 3HaueHue p-value 1is Tecta
Mecsn JIeTEpMUHALIUU Pumepa Pumepa
SuBapn 0,1623 25,7720 1,27E-06
Despaib 0,1026 15,2025 0,000152494
Mapt 0,0191 2,5918 0,109791104
Anpenp 0,0028 0,3766 0,5407171
Mait 0,0811 11,7328 0,000817126
UioHb 0,1422 22,0398 6,56E-06
Wronb 0,1565 24,6724 2,05E-06
Asrycr 0,1683 26,9161 7,74E-07
Cents0pb 0,0240 3,2724 0,07271446
OkTs10pb 0,0006 0,0838 0,772692842
Hos6pn 0,0766 11,0300 0,001157551
Jekabpp 0,0703 10,0548 0,001886569

UeTBepThIM IIArOM METOIUKH SIBIIICTCS aHAIN3 IOJYICHHBIX pe3ynbTaroB. CoriiacHo Tabmume 2,
MOCTPOEHHBIE JIMHEHHBIC MOJISNIN yIOBJICTBOPSIOT KpuTeputo duiepa Bo BceX MecsIax, KpoMe MapTa, arpeds,
CeHTSIOpS U OKTAOpS. (3TO BUIHO M3 OIICHOK CaMOro 3HaueHUs kputepus Ouinepa v U3 cpaBHEHHs OIEHKH P-
value ¢ ypoBHeM 3HauuMoctn). To ecTs B § Mecslax u3 12 UMeeT CMBICI TOBOPUTH O CTATUCTHYECKOM BKJIAJIE
CBOOOJIHBIX TIEPEMEHHBIX B 3HAYCHHE 3aBHCUMOM, a B OCTaBIIMXCS YETBIPEX HET. JTOT (DAKT XOpPOIIO
coracyercs ¢ pe3yibTaTaMy KOPPEISIIHOHHBIX OIIEHOK TeX K€ JaHHBIX [5].

OmHako KOX(PGHUIIMEHT NETCPMHUHAIIMN I ITHX MOJETCH OKa3bIBacTCS ITOBOJIBHO HEOOIBIIHM (B
cpenHem okosio 0,1), 4TO yKa3bpIBaeT HAa HEOOXOIUMOCTH JIOTIOJHCHUS JIMHEHHOW MOJCIU JIPYTHMHU
HE3aBUCUMBIMU TIapaMeTPaMH.

Ha pucyHke 2 mpuBelieHa nuarpaMMa paccesiHus CPeIHEMECSYHON TeMIlepaTypbl BO3JAyXa U MECSUHOMN
CYMMOU 0caJIKoB JUT (heBpaiis, Ha KOTOPOW OTMeueHa MOCTPOCHHAS B X0JI€ PErPECCHOHHOTO aHAIN3a MPSMasl.

MecAYHas cyMMa 0CaAKOoB (MM)

CpefHeMecayHasA Temneparypa (rpagycs Lienscus)

Pucynox 2. Juazpamma paccesanus u nocmpoenHas TuHeuHas pecpeccuoHHas mooens 0 ghespans

B PE3yJIbTaTC MPOBCACHHOTO PErpeCCUOHHOIO aHaln3a MOKHO CKa3aTb, 4YTO 3aBHUCUMOCTL MCKIY
Cpe}.‘[HCMeCﬂ‘IHOﬁ TeMnepaTypoﬁ BO3yXa U MECSYHOM CYMMOﬁ OCaJIKOB B YKA3aHHBIC 8 MECALIEB €CTh, HO JIA
IMOCTPOCHUA KadyeCTBCHHOM MOaCIN HGO6XOI[I/IMO JONOJHUTL €€ NIPYT'UMU HE3aBUCUMBIMU ITapaMETpaMu.
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METHODOLOGY OF REGRESSION ANALYSIS OF ARCHIVAL METEOROLOGICAL
INFORMATION
Shmeleva D. V., Chumak B. B.
Moscow Technological University (MIREA), Moscow, Russia

This research article describes the methodology for performing regression analysis for archival
meteorological information using the example of constructing a model for a specific hypothesis on the
relationship between meteorological parameters.

Keywords: data mining, regression analysis, statistical hypothesis testing

136



VIK911.3

®OPMUPOBAHUE TPAHCIIOPTHOM MH®PACTPYKTYPbI HA TEPPUTOPUH
BEJIOPYCCKOI'O IIOJIEChS
Oxkoponko H. B.
bpecmckuii cocyoapemeennviii ynusepcumem um. A. C. Ihywkuna, bpecm, Pecnybnuxa benapyce

B cmamve paccmompenvt ocobennocmu opmuposanus u  pazeumus MpaAHCNOPMHOU
ungpacmpykmypul Ha meppumopuu bBenopycckozo Ilonecwvs. Ilpeocmaenena cospemenHas Kapmuna
OCHOBHBIX MPAHCNOPMHBIX MALUCMPATLEl NOIECCKO20 PecUOHA.

Kniouesvie cnosa: mpancnopmuas ungppacmpykmypa, 00podxchas cemv, Nymu cOoOueHul

Bo3HuKHOBEHNE MPOMBINIJIEHHOCTH W Pa3BUTHSA TOPTOBIM BBI3BAJIO MPHUTOK HACEJIEHHWS B ropoja |
TOPOJICKHE MOCETKH, CIIOCOOCTBYS Pa3BUTHIO CTAPHIX HACETIEHHBIX MYHKTOB U BOSHMKHOBEHHUIO HOBBIX. JTO, B
CBOIO Ouepesab, NPUBOAMIO K HEOOXOAMMOCTH YIIYUIICHHUS CYLIECTBYIOLIMX M CTPOMUTENILCTBA HOBBIX IyTel
CcO00IIeHUS.

[IpencraBnenue o riaaBHeimux goporax 18 Beka maér Ham «JlopokHas kapta Poccuiickoil nmmnepun
BCEM IMOYTOBBIM M MPOCEIOYHBIM A0OpOraM, CIIOCOOHBIX Uil KpaT4alIIero mpoe3fa BCSKOMY BOOOIIE»,
u3aanHas B 1809 roay. AHanus KapThl OKa3bIBaeT, 4YTo M0 Tepputopuu bpecrckoro u Ipunsarckoro Ilonechs
IIPOXOJMIa MOYTOBAsl ye3[Has JOpora, COEAMHSMBINAS [Ba APEBHUX ropoa 3toro kpas - Ilmnck m bpecr.
[Mpoxomuna sta gopora uepes dyooe, dpyxunosuun, bpoauuiy, Bopouesuuu, Anronons n Koopun. Kpome
Toro, B [IMHCKEe CXOIMNHCH MOUYTOBBIE AOpory, Bemymue Ha OBpydu (uepe3 IlnotHuiy) um Ha JIuTBy (uepes
Wpanesuun).

Hopora u3 Iluacka Ha JIuTBY 1w1a mo 60JI0TUCTOM M JIECUCTOW MECTHOCTH BAOIL OTHHCKOTO KaHana. B
WBaneBnuyax oHa mnepecekasa MockoBco-Bapmasckoe mocce (ExaTepuHCKHE TpakT) W BBIXOAMJIA HA
CnoHuUMCKY0 IOYTOBYIO opory. [limHa e€ ot [Iuncka no Cnonuma cocrapinsieT 135 B€per (144 km). BecHoit u
OCEHBIO IOpOTa CTAHOBHJIACH HEIIPUTOTHON ISl UCTIOIH30BAHNS.

Hopora, Beaymas u3 Iluncka Ha bpect mmmuuo#t 127 Bépct (135,5 kM) moxommwna no KoOpuna mo
CBIMyYMM HeckaM. lMMemacs emé moyroBass OOpora, NPOTSHKEHHOCTBIO 97 KM, cBsspiBaromas I[luHck n
[Ipyxansr uepe3 I[lopeube, Mortoms, Xomck, bepéza-Kaprysckas n BopoxOuun. ['opox bpect 0vin cBsizan
O4TOBOM Aoporoit ¢ Munckom uepes bepésy-Kaprysckyio u ¢ Bonbiabio uepe3 JomaueBo. Kpome Ha3BaHHBIX
MOYTOBBIX Jopor dYepe3 Ilomecke mMpoxoawnM BOEHHBIE JOPOTHM CIEAYIOIIMX HampaBieHui: 1) bpect -
MoTsIKaITbl, Beaymias Ha moiabckuid poxmunH; 2) AHTOMOINE - 3ako3enbe - OcoBiel - [muaHast; 3) Kocoso -
Bepéza-Kaprysckas. [lo ceepnoit oxpamne Ilomecess uepe3 gepeBHio Ilopeube (BmajmeHHs KPYIHOTO
Oenopycckoro Marnata CKUpMyHTa) Ipoxoaui ExaTepuHCKui TpakT.

PazBuTHE XKENe3HOAOPOKHON CETH HA TEPPUTOPUHU HCCIEAYEMOI0 paifioHa 10 JOBOJIBHO ObIcTpo. Uepes
teppuropuio bpectckoro I[lonechs eme B apyroit momoBuHe 19 cTomeTus OBUTH MOCTPOCHBI OAHH M3 TEPBBIX
XKeNe3HbIX naopor bemapycu: HauBakHeiIas B 3KOHOMMYECKMX U BOEHHBIX OTHOIIEHUSAX MOCKOBCKO-
Bpecrckas maructpans, a Takxke orpe3ok bpect - Koens [IpuBuciannckoil xene3Hoir noporu. B 80-e roast
Ha4yaJIoCh CTPOUTEIBCTBO KeJe3HoU noporu bpect-IluHck, koTtopas coenuHunack ¢ MockoBcko-bpecTckoit
MarucTpaiblo, 1 00pa3oBalil KeIe3HOAOPOXKHYIO CeTh peroHa. JloX0MHOCTh MmocieHel J0pory Oblia BEIHKA.
Tonbko B 1896 roxy uncTast npuObLIH IPEBBICHIIA 5 MITH. pyOIiel.

Bo BTOpOi#t mosioBUHE 19 Beka KpoMe KeJIe3HOAOPOKHOTO CTPOUTEIHLCTBA PA3BUBAETCS CTPOUTEIbCTBO
LIOCCEHHBIX AOPOT, YJIyUIIatoTCs IPyHTOBbIE JJOPOTH.

Yepes Tepputoputo [lonechss NpoXOauT psii aBTOMOOMIIBHBIX MarumcTpaiei, mo KOTOphIM HHTEHCHBHO
OCYIIIECTBIIIOTCS IEPEBO3KU TPY30B U HaceleHus. BakHeHmmmu u3 HUX ABISIOTCS Joporu BapmiaBa-bpect-
MockBa, MPOTSKEHHOCTh B TpaHUIAX ucciexyemon tepputopun 150 M, bpect-Kobpun-I'omens, bpecrt-
Cayuk-bobpyiick, bpect-I'pogno, Bricokoe-Ilpyxansl-Pyxansl-I'poqno u  psn  apyrux. Hawmbombriras
MPOTSKEHHOCTh aBTOMOOMIBHBIX Jopor Hadmopaerca B KoOpuuckom (1603km) u Bpectckom (1564 xm)
aIMUHHUCTPATHBHBIX palloHaX, camas rycras cetb B bpecrckom n JKaOuHKOBCKOM paiioHax (COOTBETCTBEHHO
0,95 u 0,83 kM JOpOT HA OJIUH KM>», TP CPEeIHEM TOKa3zarese no odnacti — 0,63 kM Ha ofuH km?). [110THOCTH
aBTOOPOT 00IIETo MoJb30BaHus coctaBisieT 287,2 kM Ha 1000 km? Tepputopun. TBepaoe MOKPHITHE UMEIOT
0K0310 95% aBTOZOPOT OOILIETO MOIB30BaHUs U 25% BHYTPUXO3IHCTBEHHBIX JOPOT.

B mpenenax ucciemyemoll TeppUTOpPHH Hapsily C JKEJIE3HOAOPOXKHBIM, aBTOMOOWIIBHBIM M PEYHBIM
TPAHCIIOPTOM IIMPOKOE Pa3BUTHE MOIYYWI M TPyOONpoBOIHBIN TpaHCOpT. [0 BpeMeHH OH SIBISIETCS CaMbIM
MoJIOABIM BHIOM TpaHcropTta. Ha tepputopun Bpecrckoro [onecbs mponoxken nedrenposon «/Apyxda» mo
HampaBieHuio [ omenb-Mo3sipb-bpect-Tlonbimna, mpoTsokenHOCTRIO Ooee 100 kM 1Mo KOoTOpoMy HEDTH ¢
Poccum Tpancnioprupyercs B 3amanayio EBpoiry, a Taxke razonpoBoj Tapxok-MuHck-MBareBnun-Kobpus 1o
KoTopoMy bpecTckas o6xacTs nmomydaet poccuiickuii ra3. Yepez ManopuTckuil paifoH MpoXoAnT cTapelIunii B
pecity6nuke razonpoBon Jlamasa-MuHCK.
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FORMATION OF TRANSPORT INFRASTRUCTURE IN THE TERRITORY OF THE BELARUSIAN
POLESIE
Okoronko L. V.
Brest State University named after A. S. Pushkin, Brest, Republic of Belarus

In the article features of formation and development of transport infrastructure in the territory
of the Belarusian Polesye are considered. Presented is a modern picture of the main transport routes

of the Poles region.
Keywords: transport infrastructure, road network, communication routes
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VJIK 55

METOABI QJIEKTPUYECKOI'O 30HIOBOT'O ®OKYCHPOBAHHOI'O 1 HE
DOOKYCUPOBAHHOI'O KAPOTAXKA
Hwenko B. U.
T'opno-Anmatickuii cocyoapcmeennwiii ynusepcumem, I opro-Anmaiick, Poccus

B cmamve onuceiearomcsi memoowt 31eKmpuueckoe0 30H008020 (DOKYCUPOBAHHO20 U HE
goxycuposannoco Kapomagica, npumeHsemvle Npu NeKMpPUYecKoM UCCIe008AHUU CKBANCUH OJis
000b1uu Heghmu, 2asza.

Knrouesvie cnosa: kapomasic, 30008611l KAPOMAIC, INEKMPULECMBO, 2e0PaA36e0Kd, CKBANCUHA

MeToapl DIIEKTPUYECKOTO KapoTayka, OCHOBaHHBIC Ha muddepeHiuanuu ropHeix mopox mo YOIC,
Ha3bIBAIOT METOJAMH CONPOTHUBICHHUS. VX peanu3yloT ¢ MOMOIUBI0 W3MEPUTEIbHBIX YCTAHOBOK — 30HIOB.
CymectByloT He (OKycHpOBaHHblE H  (DOKYCHPOBAHHBIE 30HIBI.  OJEKTPUYECKUI KapoTaX He
(oKyCHpOBaHHBIMH 30HJAMH TOJTYYMJI HazBaHHe Metona Kaxymerocs conporusieHus (KC). OObYHO 30HIBI
KC tpex anextpomnsie. UeTBEPTHIN 37IEKTPOA 3a3eMJIISIOT Ha MOBEPXHOCTH. JIBa 3nexTpojna, o603HaYaeMble
OykBamu A u B, coenuHsIOT ¢ TeHepaTOpoM TOKa, IBa ApyruXx — M u N — BKIIIOYAIOT Ha BXOJ M3MEPHUTEIIS
pasHOCTH HOTeHUualoB. MHOrma B CKBaXMHY ITOMEINAIOT BCE YETHIPE AJIEKTPOJA MM TOJIbKO 1Ba A u M.
OnexTponbl A U B muTaroT nmepeMeHHBIM TOKOM HHM3KOM 4YacTOTHI, YTO MO3BOJISAET MCKIIOYUTH BIUSHHE Ha
M3MEpsieMbIl CHTHaJl TIOCTOSHHBIX WJIM MEIJIEHHO MEHSIOIMXCA MOTEHIMAIOB 3JIEKTPOXUMHUYECKOTO
npoucxoxaeHus. [lockonbKy auana3zoH 4acToT, mpuMeHseMbix B MeTone KC, kak U B Ipyrux 3JIeKTpUUECKUX
MeTOoJaX, He MPEBHIMAeT HECKOJIBKUX COTEH repll, TEOpHs MeToA 0asupyercss Ha 3aKOHaX IMMOCTOSHHOTO TOKa
[1]. CymectBytoT cienyroume Mmoaudukamun Mmetoga KC: BepTHKanbHOE NpO(MIMPOBaHHE OAMHOYHBIMH
30HIaMH, OOKOBOE KapOTaXHOE 30HIAMPOBAaHHE, MUKPO30HIUPOBAHUE, pe3UCTUBUMETpHA. [IBe mepBbie
MOJU(HUKAUK MOXHO Ha3bplBaTh Makpo-, JBE IIOCIEAHUE MHKPOMOJAU(PUKAIMAMHU. YCIOBHO K
MakpomoaupukanusmM mMeroga KC oTHOCAT Tak ke TOKOBBIM kapoTax. [Ipsimas 3amaua meroga KC tpebyer
HalTH CBSI3b MEXIY H3BECTHBIMM IapaMeTpaMy MOPOIbl CKBAKWHBI, UCTOYHHKOB TOKa M HM3MEPSIEMBIMU
3HaueHUsAMH U. ['me — kaxymuecs YOC NpomoplUOHAIbHOE MOKA3aHUIO MEPBOM MPOU3BOAHON I'paJUEHT-
MOTeHIMaIa 3003, — Kaxyueca Y OC uneanbHOTo TpajineHT-30H1a. [ pemeHus 3Toi 3a1a4u IpuMEHSIOT
AQHATUTUYECKUE METOJIbI, METOJIbI (PU3UYCCKOTO U MATEMATHUECKOTO MOCITUpOBaHuUs [2].

OOpaboTka auarpaMM MOXKET BKJIIOYaTb HOPMHPOBKY IaHHBIX, NIPUBHUICHUE HMX K ONPEACIEHHON
cucTeMe OTC4€Ta, CTAaTUCTUYECKYI0 OOpabOTKy C OIIEHKOM JOBEPUTEIbHBIX HHTEPBAIOB, (HIBTPALUIO,
NPUBUACHUE PE3yNbTaTOB K ONpeAeTEHHBIM ITyOMHAaM, YCTpaHEHHE ammnapaTypHBIX MOMeX W T. 4. BaxHbIM
3TaroM o0pabOTKHU ABJSIETCS HAXOXKAECHHE TPaHUIl IIACTOB M CHATHE MOKa3aHUK ¢ auarpamm. [ eopusnueckast
3aJa4a 3aKIIf0YaeTcs B ONPeIeTICHNH UCKOMBIX (PH3MYecKuX MmapaMeTpoB Ha OCHOBE PELIeHHUs 0OpaTHOI 3a1a4n
JAHHOTO MeToAa. l'eomormdeckas HWHTEpPIIpeTanusl 3aKII04aeTcss B OMNPEJCIICHWH TeOJOTHIECKHUX
XapaKTepUCTHK pa3pe3a. Brlie yka3plBajgoch, YTO CYLIECTBYIOT JBe Makpomoaupukamuu meroma KC:
BepTHKaIIbHOE NpodurpoBanne oanHOUYHBIMA 30HAaMH U BK3. U3mepsemoe onmuHOuHBIMU 30HIaMu YOC B
obmieM ciydae kaxyieecs. [103ToMy BepTHKaIbHOE MPOPUIUPOBAHUE IPUMEHSIOT Il HAXOXKICHHS TPaHUI]
IUIACTOB, a B OJIATONPHUATHBIX CIIydYasX Jjsl JIMTOJIOTMYECKOTO pPAacwCHEHUS pPa3pe30B, BBISIBICHUS
He(TEra3oBbIX WM BOJOHACHIILIEHHBIX KOJUIEKTOPOB, OTIOXKEHUHN YIS, Py U APYTUX MOJIE3HBIX UCKOMAEMBIX,
OTJIMYAIOIIMXCSI 10 CBOEMY YAEIbHOMY COINPOTHBICHHWIO OT BMeImaromux nopoxa. /[lns onpeneneHus
KOJINUECTBCHHBIX XapaKTEPUCTHK — KO3()(PUIIMEHTOB MOPUCTOCTH, HEPTEra30HACKIIICHHOCTH, 30JIbHOCTU U T.
Il. — HCIIONB3YIOT Pe3yibTaThl reopu3nyeckoil HHTeprnperanuu JanHbiX BK3 1 yTouHeHHBIe A1 KOHKPETHBIX
OTJIOKCHHH TeTpodu3ndeckrue 3aBUcCUMOCTH. Meronnka BK3 mo3BosseT Tak e BBLICHUTH, TPOHHUIIAEM JIH
mwractT 1mo (akTy HANIWYMS WM OTCYTCTBHS y HEro 30HBI MpoHUKHOBeHMA. CyIIecTBYIOT [Be
Mukpomoanpukanun Merona KC — MuUKpo3oHIMpOBaHUE U pe3ucTUBUMETpHa. Mukpozonauposanue (MK3)
COCTOMT B JETaJbHOM HCCJIECIOBaHMM OJIM)KHEH 30HBI MOTEHIMAl — M TIPaJAWCHT-30HJAMU CYLICCTBECHHO
MeHbIIEH IINHBI, YeM npu Makpomomudukamusx meroga KC. JlaHHbIe MHKPO30OHAWPOBAHUS CIyXKaT I
JIETATFHOTO pPac4JIeHEHHWs pa3pe30B CKBAXKHH, YTOYHEHHS TPaHMII M BBIJENIEHHS TOHKHX IPOCIIOEB.
PusuctuBUMETpHUS CIYXHUT Uil ONpENesIeHHs YAEIbHOTO CONPOTHUBICHHUS NPOMBIBOYHOW >XHIKOCTH. Eé
BBINOJIHSIOT IPAANEHT-30HJaMH CTOJIb MAJIOH UIMHBI — PE3UCTUBUMETPAMH, YTO BIMSHUEM CTCHOK CKBa)KUHBI
MOJKHO NpeHe0peyb.

BnusiHue ckBaXXKMHBI ¥ BMEILAIOIIUX TTOPOJT MOKET OBITh B 3HAYUTEIILHON CTETIEHU MPEOJOICHO 3a CUET
npuMeHeHus (poKkycupoBaHHBIX 30HAO0B [3]. MeTo, OCHOBaHHBII Ha MPUMEHEHWH 30HAOB C (hOKYCHPOBAHHOM
CHCTEMOM MUTAOIINX 3JIEKTPOIOB, Ha3bIBalOT 00KOBEIM KapoTaxeM (BK). CymectBytor ero 7-mu, 9-tt u 3-X
anekTponHble Moaudukanuu. PaccMoTpuM 7-Mu 3IeKTpOAHBIN 30HA. JIMHUMM TOKa pacTeKaloTcsl OT Tpex
TOYEUHBIX MHTAIOIIMX 3JEKTPOAOB, HaNpsDKEHHE Ha KOTOpble MOAaHO B OXUHaKkoBoW (paze. Buano, uro
MpUMEHEHNE TaKOW CHCTEMBI TI03BOJISIET HE TOIBKO CPOKYCHPOBATh TOK IIEHTPAIBHOTO AIIEKTPOJa B IJIAcT, HO
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U 00ECHeUuTh BBICOKYH) pa3pellarollyl0 CIOCOOHOCTh 1O BepTUKanu. CeMH SJICKTPOJHBIC 30HBI
MpeIHa3HA4YeHbI IPEUMYILECTBEHHO AJI1 U3yUeHUsT HeU3MEHHOM yacTu miuacta. Hapsany ¢ aTum cymectByioT 9-
TH SJIEKTPOAHBIE 30HABI, MPEIHA3HAYEHHBIE JUIsI HW3Y4YEHUS 30HBl MPOHHUKHOBEHMS. TpPYIHOCTH CO3JaHUS
CJIOKHBIX JJICKTPOHHBIX YCTPOWCTB B OrpPaHMYEHHBIX TabapuTaX CKBOXHHHOTO TpuOOpa TPUBETH K
pacpoCTpaHEHUIO TpeX OSIEKTPOAHBIX 30HA0B bK, He TpeOyroomux NpuMEHEHHS aBTOMATHYECKUX
KOMIICHCATOPOB U YIIPABIIIEMBIX TeHepaTtopoB. bokoBoit Mukpo kaporax (BMK) ocHoBaH Ha NmpuMEHEHUH
MUKPO 30H10B ¢ QoKycupoBKoii Toka. [Tokazanust 308108 BMK MeHee nckakeHbl BIUSHIEM TIHHACTON KOPKH
n npombiBouHOM skuakocTd (IDK). CkxBaxuHHBIE NPHOOPHI, COIEpKaIlhe HECKOJIBKO PACIOJIOXKEHHBIX IO
OKPY>KHOCTH MPI>KUMHBIX YCTPONCTB, Ha KaXKIOM U3 KOTOpBIX pa3MenieH 30H1 BMK, Ha3pIBaloT m1acTOBEIMU
HakJIoHOMepaMmu [4].

ITo BepTHUKANIBHOMY CABUTY AWAarpaMM, 3apE€rMCTPUPOBAHHBIX C MOMOUIBIO BXOASIIMX B HAKIOHOMED
30HJIOB, MOXHO OICHUTh HAKJIOH IUIacTa, a [0 IIOKAa3aHUSAM BCTPOCHHOTO B CKBRKWHHBIA MPUOOD
VHKIIMHOMETpa — a3uMyT yIjla NajgeHus. 3ajauyu, pemaeMble MeTtonoM bBK, cBs3aHbl ¢ €ro BBICOKOM
paspemaromiel cnocOOHOCTHIO IO BEPTHUKAIHA W BO3MOXKHOCTBIO TIOYUEHHS YAOBIETBOPUTEIBHBIX PE3YIHTATOB
npu 6onpinx otHoweHusx. ['ne — YOC nopoasl, a — YOC nmpoMBIBOYHOH KUIKOCTH.

B OmarompusitHbix ycnoBusx metoa BK mo3BonsieT ocyIIecTBUTH NEeTallbHOE pacuiIeHEHUE paspesa,
OILIEHUTh €r0 JIUTOJIOTUIO, BBIICIUTH IUIACTHI-KOJUIEKTOPHI, OMPEAEIUTh UX KOJUIEKTOpCKHE cBoiicTBa. Ilpu
OTCYTCTBMU 30HBI NMPOHUKHOBEHMS WM NOHWKamomeh 30He 3ddexkruBHocTh BK 3HauuTENBHO BBINIE, YEM Y
meroga KC [5].

DNEeKTPOABIKYIIAs CHIIa, OOYCIOBIEHHAs IpoleccaMH (PUIBTPAIlU, CUMTAETCS IO CBOEH MPHUpOje
ANEKTPOKHHETHYECKOH. OHa TpSIMO TPONMOPIIMOHAIIbEHA JABJICHUIO W JJIEKTPUYECKOMY COIPOTHUBIICHUIO
(UIBTPYIOMIEHCS KUIKOCTH M O0paTHO MPOMOPIMOHAILHA €€ BA3KOCTH. OJTOM JKUIKOCTBIO SIBJISICTCS BOJA
OypoBOTO pacTBOpa, KOTOPHIH HAaXOAWUTCS B CTBOJIE CKBKWHBI, OHA TPEJCTABISET COOOW SIEKTPOIUT, JIETKO
(UIBTPYIONMMIiCS Yepe3 MPOHWIAEMBI TBEPABIH AMAIEKTPUK B IMOPUCTBIE IOPOABI CTEHOK CKBAYKHHBI.
l'unpocrarnyeckoe gaBiieHUe OypOBOrO PacTBOpPa OOBIYHO MPEBBIIIACT IIACTOBOEC JABJICHUE B MPOHUIIAEMBIX
TOPU30HTaX, W IO3TOMY 4YacTh BOJbI OypOBOTO pacTBOpa (UILTPYETCS B OKPYXArOIIUE MOPOIBI 4Yepe3
TIIMHUCTYIO KOPKY Ha CTEHKaX CKBaXWHBI [IposiBIeHME 3IEKTPOIBMKYIINX CHII (PUKCHPYETCS TPEXIe BCEro
TaM, TZIe pa3HOCTh JAaBJICHWM MaKCHUMAaJIbHA, T. €. Ha TIyOMHAX 3aJieTaHus MMPOHHUIIAEMBIX MOpoj. DuiabTpanus
BOJIBI M3 CKBKUHBI B OKPYIKAIOIIME TUIACTBI CO3/IACT OTPUIATEIbHBIN MOTeHIIUAN, a puabTpanus B 0OpaTHOM
HaIIPaBJICHUM - U3 NIOPOJI B CKBAXKHUHY - IPUBOJAUT K BOZHUKHOBEHHIO NIOJIOKUTEIBHOIO MIOTEHIIMANIA; YEM BBILLIE
CKOPOCTh (WIBTPAIAN, TeM OOJBIIEe Pa3HOCTh MOTEHITMANIOB. B TeX ciydasx, KOT/Ja JaBJICHHUE JKUIKOCTEH B
IiacTe M CKBaXKMHE OJUHAKOBO, HMKAKOTO TOKAa, OOYCJIOBICHHOTO (MIbTpanued, He OOHApyXHBaeTCs, W
kpuBas [IC pacnonoxutcs y HyJI€BOH JHMHHMM JJaXK€ HA YPOBHE BCKPBITBIX HOPUCTHIX mopoxa. Ha mpakrtuke
0OBIYHO TPOWCXOUT JBIDKEHHUE JKUIKOCTH U3 CKBAXHHBI B OKPYXKAIOIIYIO CPELy, W IMOTOMY JJIEKTPHUYECKUI
MOTEHIINA, KaK MPaBUII0, OTPUIIATEIBHEIH [6, §].

Bropas npuuuHa, ompezaensiomas BO3HMKHOBEHHE CaMOIIPOM3BOJIBHOW MOJISPU3ALMM, a HMEHHO
3JEKTPOOCMOC, OTHOCUTCS K SIBJICHUSIM AJIEKTpoXxuUMHUecKHM. Korja aBa 37€KTposinTa KOHTAKTUPYIOT MEXIY
c000¥, BOBHHKAET JICKTPOABIDKYIIAs CHila. B OypoBOi CKBa)KHWHE TAKMMH JJICKTPOIUTAMH SIBIISTFOTCST OypOBO
pacTBOp W MHHEPAIU30BaHHAs BOJa BCKPBIBAEGMBIX TOPOJl. B OONBIIMHCTBE CilydaeB IUIACTOBHIC BOJBI Ha
pasHBIX TIyOMHAX XapaKTEpU3YIOTCS Pa3NIWYHON MuHepanusanueidt [7]. Ilpu pasnuumu B MHUHEpaTU3aIUH
OypOBOT0 pacTBOpPA M ILIACTOBBIX BOJ TEHEPHUPYETCS MEKTPOABIDKYIIAs ciia. Ecim KOHIIEHTpaIus CoJiei, WtH
MUHEpaIH3aITisI BOJBI, B IJIACTE BBINIC, Ye€M B OypOBOM PacTBOpPE, DICKTPHUCCKHUH TOK TE€UET M3 CKBAXKHUHBI B
OKPYKaroIIKe TMOPOJIbI, U MPOTUB MMOPUCTON 30HBI (IT0 CPAaBHEHHUIO C TOPH3OHTOM PA3BHTHUS TIIMHUCTBIX TIOPOJ)
OyZer oTMedaThCs OTpHIlATENbHAs aHoManus. [Ipm KapoTake CKBaKMH 4Yallle BCEro HaOII0JaeTCs MMEHHO
Takasg KapTuHa. EciM K€ COJIEHOCTH IUIACTOBBIX BOJ M TJMHUCTOIO pPacTBOpa OJAMHAKOBBI, HUKAKOIO
AJNIEKTPUYECKOTO TIOTSHIIMAJIA, CBSI3aHHOTO C SIBJICHUEM 3JICKTPOOCMOca, He oOpasyercs. M, HakoHel, Korjia
MUHepaIu3anus OypoBOTO pacTBOpa IMPEBBIMIAET COJICHOCTH IDIACTOBBIX BOJ, YTO OBIBAET TOCIE BCKPBITHA
CKBa)XMHOMU IJIACTOB KAMEHHOW COJIM, AJIEKTPUYECKUN TOK ABMXKETCS K CKBa)KUHE, U MPOTHUB 30HBI Pa3BUTHUS
MOPUCTBIX OTJIOKEHUH (TI0 CPAaBHEHHWIO C TJIUHUCTBIMH IOpPOJAaMHU) OyJeT HaOMI0JaThCs MOJOKUTEIbHASL
aHOMAJIMs CaMOTIPOU3BOJIBLHOM mosipu3anuu [9].
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METHODS OF ELECTRIC PROBE FOCUSED AND NON-FOCUSED LOGGING
Yashchenko V. 1.
Gorno-Altai State University, Gorno-Altaisk, Russia

The article describes methods of electric probe focused and non-focused logging used for

electric exploration of wells for oil and gas production.
Keywords: logging, probe logging, electricity, geological prospecting, well
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VJIK 55

HE®TEHACBIHNIEHHOCTD IIVIACTA 1 METO/Ibl OTBOPA ITPOB
Kamkuna O. C.
Amypckuii eocyoapcmeennwiil yHusepcumem, brazosewernck, Poccus

B cmamve npusooamca eeogusuueckue Kpumepuu onpeoenienus He(hmeHAacvlyeHus niacma, a
maxaice MemoOovl OnpeoeeHUs IMUX Napamempos.
Kniouesvie cnosa: nnacm, nepmenacwiujennocmo, Hegpmob, 000blYa, NOJE3HbIE UCKONAEMbLE

MHOro4YHCIICHHbIE aHAJIM3bl 00pa3loB HEQTSIHBIX KOJUJIEKTOPOB, MPOHM3BEJCHHBIC Pa3TMYHBIMH
UCCIIeIOBATENIIMU, TOATBEPIAMIN JaBHO CYILECTBYIOIIEE CpPEAM TEOJIOrOB MHEHHE O TOM, YTO MOpPHI
KOJUIEKTOPOB B HE(TSHOM YacTH IJ1acTa He MOJIHOCTBIO OBIBAIOT 3alOJIHEHB! HeThi0. B HUX Hapsaay ¢ HeDTbIO
BCTpedaeTcs Takke W Boja. Kpome Toro, oTnenbHbIe YacTH (NOBBIIICHHBIE) KOJUIGKTOPOB HEPENKO OBIBAIOT
3aIlO0JTHEHBI ¥ Ta30M.

[losToMy, YTOOBI WMMETh MpPaBHJIBHOE MPEICTABICHUE O 3aJeKH HEOP HPUXOAUTCS ONpPEAesITH
BOJIOHACBIIIEHHOCTh U HE(PTEHACHIIIIEHHOCTh KOJIIEKTOPOB.

BomoHACBIIIGHHOCTh ~ KOJUIEKTOPOB ~ OOBIYHO — BBIpKAeTCS B MPOLEHTAX M XapaKTepH3yeTcs
ko3 dunrenToM  BomoHAchIIEHHOCTH. Koa@uIueHTOM BOZOHACHIIIEHHOCTH TOPOABI  Ha3bIBAeTCS
OTHOLIEHHE 00beMa colepIKalIelicss B Hel BOIbl K CyMMapHOMY 00beMy nop. HedTeHachleHHOCTh MOPOBI
xapakrepusyercs Kod(duimeHToOM HePTEHACHIIIEHHOCTH, BBIPAXXAIOIIUM OTHOIIEHHEe 00beMa CoAep Kareincs
B TIopoze HehTH K cymMapHOMY oOBbemy mop [1].

HedrenacplmeHHocTs mMOpoasl MOKET OBITH OmpelesieHa IIyTeM SKCTparupoBaHMs 00pas3loB Npu
nomomy ammapata Cokciera win anmapara 3akca. B mocnenHem ciydae OJHOBPEMEHHO OINPENENseTCsS W
BOJIOHACHIIIIEHHOCTh KOJUIEKTOPOB.

CyILIHOCTB 3TOr0 METOJIa 3aK/II0YaeTCsl B OTTOHKE BOABI U3 MOPObl OMHOBPEMEHHO C SKCTPAarupoOBaHUEM
HedTu. PacTBOpHTENEM ee CIyKHUT TONYyOII.

Ecnu nmpeamnonoxute, 4To B 00pasiie mopoasl 00beM 0CTAaTOYHOW BOABI COCTAaBISET MpUMepHO 15 % ot
o0beMa mop, To KOAQPHULIMEHT HACBILICHUS JaHHOW NOPOABI HeThIO OyAeT cOCTaBIATh 85 %.

[Ipekpamenne sKcIIyaTanuy HepTIHOrO MECTOPOXKACHHSI MM IIJ1acTa IPOUCXOAUT B TO BpeMs, KOT/a B
IUIACTE€ OCTAaeTCsl elle MHOro He(TH, KOTOPYIO HEBO3MOXKHO H3BJIEUb HNEPBHUYHBIMHU criocoOamu. llostomy
UCKJIIOYUTENBHO BaKHOE 3HAYCHHE HMMEET 3HAaHHWE KOHEYHOro KOd()(UIMEeHTa HACBIIEHHS KOJUJIEKTOPOB
HE(THIO, SABJISIONIETOCS OAHUM U3 OCHOBHBIX ITapaMETPOB ONpEeNICHHs ee 3amacos [2].

OreHKy TPOHM3BOJCTBEHHBIX BO3MOXKHOCTEH HE(TSHBIX IDIACTOB MPOWU3BOMSAT HA OCHOBE OMpEACICHUS
Koa(uIeHTa HEPTCOTAAUYH I11aCTa, SBJISIOIIEIOCS OTHOICHHEM KOJIMYECTBAa MOTYIIEH ObITh JOOBITOM HEDTH
KO BCEMY KOJHMYECTBY €€, COAepKaimieMycsi B IulacTe. B naGopaTopHbIX yClnoBUsX He(dTeoTHaua KepHa
ompenensieTcs MyTeM MNPoITycKa yepe3 Hero rasa wid BoAwl. llpu 3Tom HedTeoTmaua moiaydaercss HECKOJIBKO
MOHW)KEHHOM, TaK KaK BCIEICTBHE MAJIOW JUITMHBI 00pa3loB MOPOABI M APYTUX MPHYMH IMPH STHX OIBITAX
HEBO3MOKHO BOCIIPOHM3BECTH YCIIOBUH, CYIIECTBYIOUINX MPH IKCILTyaTallud HEPTSIHBIX MJIACTOB CKBAKWHAMH.
OTO cieAyeT y4YdThIBaTh HPH IOJIB30BAHUHU J1A0OPATOPHBIMH NaHHBIMU IS IIOJCYETa 3amacoB He()TH Ha
pa3zpabaThIBaEMBIX MECTOPOXKACHIX [3].

Uzyuenne CBOWCTB ILUTACTOBBIX He(Tel HauuMHAIOT ¢ oTOOpa WX TMIyOMHHBIX mpoO. OT KayecTBa
oTOOpaHHBIX MpOoO OyJeT 3aBHUCETh TOYHOCTH OMNpEleNsieMbIX XapakTepucTHk. [IpoOy orOuparor u3
paboTaromell CKBaKUHBI, JJI 9YeTO B CKBAXUHY OOBIYHO NTO TIYOMHBI CPEITHUX OTBEPCTHHA (DHUIBTPA OITYCKAIOT
TIYOMHHBIA TTPOO00TOOPHUK [4].

Jist TOro 4ToOBI PemunTh, U3 KaKUX CKBAKMH H3y4aeMOTo OOBEKTa cieqyeT OTOMpaTh MpOObI, Mpexkae
BCETO HEOOXOIMMO O3HAKOMHTLCSI C TE€OJIOTHUECKHMM CTPOCHHEM OOBEKTa, MoJuIekaliero uiydeHuro. Ecmun
00BEKT HECIIOKHOTO CTPOCHHS, HANpUMeEp, TOPH30HTAIBHO 3aJIeraloliuii IuiacT 0e3 HSKPaHUPYIOIIUX
HapyIIeHnH, TO BBIOOP CKBAXKMH HE MpEACTaBIsIET 0co00ro Tpyna. B atom ciywae ams or6opa mpod MokeT
OBITH BHIOPAHO HECKOJBKO CKBA)KHH, PABHOMEPHO PACIIONOKEHHBIX MO IUIOMIAAN U OTCTOSAIIMX APYT OT Apyra
Ha 3HAYUTEJILHOM PAcCTOSIHUHU. YNCIIO CKBaXKHMH OyIIET 3aBUCETH OT pa3MepoB 0OBEKTA.

B ciydae clio;KHOTO Te0JOrHYecKOTro CTpoeHHs (KpyTONaarollue mIacThl, AU3bIOHKTUBHbBIC HAPYILICHHS
BHYTpU OOBCKTa W T. I.) BBIOOP CKBOXHH JUIi OTOOpa Mpo0 MpEACTaBISCT JIOBOJIBHO TPYAHYIO 3aady.
Heo6xoauMo 10 MUHHMAJIBHOMY 4YHCIy HPOO IONYy4YUTh HOJHOE NPEACTaBJIEHHE O XapakTepe IJIacTOBOM
HedTH [5].

[Ipy cIOKHOM T€OJIOTHUECKOM CTPOEHHHM OOBEKTa BO3MOXHO HEMOCTOSHCTBO IO IUIACTY HEKOTOPBIX
XapaKTepUCTHK HEe(TH, BHI3BAHHOE Pa3IMUMsIMHU B TEMIIEpaType W AABICHUU B OTIENIBHBIX €ro yactix. B
MOJHATHIX YaCTAX IDIacTa TeMIiepaTypa OyJeT HiKe, 4eM B OMyIeHHBIX. KpoMe TOro, pH HaJTMYUK B TUIACTE
IKPaHUPYIOIMX HAPYIICHHHA MOXET OKa3aThCs, YTO IUIACT, BBINEICHHBIH Kak OJHA THIPOJAWHAMUYECKas
cHCTeMa, COACPKUT pas3Hble IO cocTaBy He(TH, T. €. B Mpeleiax OTACNbHBIX OJIOKOB CKOmMiIach HedTs,
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MUTPUPOBABIIIAS U3 Pa3HBbIX MECT. Pa3nuuusi B CBOMCTBaX HEPTH MOTYT OBITh TaKXKE CJICJICTBHEM OTCYTCTBHS
YCTaHOBHBIIIETOCS TEPMOJAMHAMUYECKOTO PABHOBECUS B ILIACTE MEXKAY KUJIKHMH W Ta3000pa3HBIMH
yraeBomoponaMu. B Takmx cioydasx Ta30HACBHIIIEHHOCTh HE(TH B TMpeleinax 3alleKH XapaKTepHu3yeTcs
HEMOCTOSTHCTBOM W yOBIBAaET BHU3 T10 MAICHUTO I1acTa [6].

CrnenoBaTenbHO, TIPU BBIOOPE CKBAXKHH JIJIST OTOOPA TIIyOWHHBIX MPOO HEOOXOIUMO PYKOBOJICTBOBATHCS
TEOJIOTUYECKUM CTPOCHUEM MECTOPOKICHUS U JaHHBIMU MIPOMBICIOBBIX UCIBITAHUNA CKBaXXUH. UeM neTaibHee
M3y4eH 00BEKT, TEM JIerde BhIOpaTh CKBaKHHBI. [IpUBECTH KaKyl0-11M00 YHHBEPCAIbHYIO CXEMY HEBO3MOJXKHO,
Y BOTIPOC BbIOOpa CKBAKMH 11 0TOOpa Mpo0 B Ka)KJOM KOHKPETHOM Ciydae JOJDKEH peraTtbes 0ocobo [7].

CrnenylomuM BaXHHIM MOMEHTOM NpH BEIOOpE CKBaXXMH SBISIETCS HMX TEXHHYECKOE COCTOSHHE.
Hamedaemas mist orbopa mpo0 cKBakhHA JTOJDKHA OTBEYATh TpeOOBaHWSM Oe30macHOil pabOTHI MPH CITyCKe
TIIyOUHHBIX TPUOOPOB. JIJ1s1 3TOT0 OHA J0JKHA 00J1afaTh UCIIPABHBIMH, JIETKO 3aKPBHIBAIOIIUMHUCS 32 IBUKKAMHU.
doHTaHHBIE TPYObI TOJKHBI CBOOOJHO MPOIMYCKATh MIIyOWHHBIN MPOOOOTOOPHUK, IS Yero AUAMETP IOJDKEH
ObITh He MeHee 50,8 MM; KemaTeTbHO, YTOOBI TPYOBI OBUTH CITYIIEHBI KaK MOXHO OMIKe K mep(oprpoBaHHOM
JacTH KOJIOHHBI. YacTo BCIICIICTBHE CHIIBHBIX BMATHH Ha TPyOax CIyCK IMPOOOOTOOpPHHMKA HAa BCIO TIIYOHHY
CKB2)KUH HEBO3MOXEH, MTO3TOMY TPYOBI IO BCEH JJIMHE HE JTOJIKHBI UMETh BMSTHH U PE3KUX M3TUOOB M, KpPOME
TOTO, HU3 KOJIOHHBI (JOHTAHHBIX TPYO OJKEH OBITH 000PYA0BaH YIIOPOM.

Ecim okaxkercs, uto ¢hOHTaHHBIC TPYOBI CIYIIEHH HE HAa BCIO TUIYOWHY CKBOKHMHBI WIIM HA KOHITHI TPYO
HE IPUBAPEHBI YIOPbI, TO CIIYCK MPOOOOTOOpHUKA HM)KE (POHTAHHON KOJIOHHBI HE PEKOMEHIYETCS BO
n30ekaHue ero 0OpbIBa MPH MOIbEME.

[lepen crmyckoM B CKBaXHHY IMPOOOOTOOPHUKA CIIEAYET MMPOBEPHUTH MIA0JIOHOM TEXHHUECKOE COCTOSIHHE
YO [8, 9].

B cnyuae nmapadunucToii He()TH, KOT/1a B BEPXHEH YaCTH KOJIOHHBI OTJIaraeTcs mapaguH, nepes] CiryCKoM
MpoO0OTOOPHHUKA B CKBAXXHHY HEOOXOTUMO OYUCTHTDH TPYOBI OT HETO.

XKenarenpHo, 4TOOBI Tepex OTOOpOM TIyOMHHOW MpPOOBI OBLIO TPOBENEHO HCCIIEOBaHUE PabOTHI
CKB)KWHBI Ha Pa3IMYHbBIX IITYyIIEpaxX, 3aMEPECHbI 3200MHOE U IUIACTOBBIC JIABJICHUS, TEMIEpaTypa. DTH JaHHBIC
MOMOTYT BbIOpPAaTh TOT PEXHMM Pa0OThI CKBXKWHBI, IIPH KOTOPOM 3a00HHOE JaBJICHUE OYJET BBIIIC NaBICHHS
HACHIINICHNS M, CJIeIOBaTeNbHO, Ha 3a0oe He OymeT cBOOOAHOTO (HE pacTBOpeHHOro B HedTH) Taza. Ecim
OKaXETCS, 9TO K MOMEHTY OTOOpa TIIyOMHHOW TpOoOBI CKBaXXWHA paboTalia C JMABICHUEM HIDKE IABJICHUS
HACBIIICHUS, TO, TPEXKJEC YeM MPUCTYNMUTh K OTOOPY MpOOBI, CKBAXKHHY CIEAYeT MEPEBECTH HAa TOT PEKUM
paboThI, MPU KOTOPOM IIPEAIIOIIAraeTCs IPOU3BECTH O0TOOP TPOO.

Crenyer UMETh B BHIY, YTO BpeMsi, HEOOXOAUMOE JIJIsi BOCCTAHOBJICHHS IIACTOBOTO Ta30BOT0 (hakTopa,
3aBUCUT OT BEJIMYMHBI JAEIPECCUU BOKPYI CKBAXKMHBI, OT IOPUCTOCTH U MPOHUIIAEMOCTH ILIACTa, OT BA3KOCTU
He)TH W CTENEeHHW €€ HEAOHACHIIIEHHOCTH, IMOATOMY HE BCETJa OKa3bIBACTCS BO3MOXHBIM JOXKIATHCS
BOCCTAHOBJICHHSI TUTACTOBOTO Ta30BOro (akrtopa. OmHAKO JUIS HOBBIX CKBaXXHH, BCKPBIBIIMX eIle HE
3aTpOHYTHIE OJKCIUTyaTallMed dYacTh IUlacTa W MpopaboOTaBIIMX CpPAaBHUTEIBHO KOPOTKOE BpEMS, 3TO
00s13aTeNTbHOE YCIOBHE.

HeoOxommmo Takxke OIpenennuTs colep’kaHhue BOAbl B HE(PTH. DTO HaeT BO3MOXKHOCTH MPAaBHIBHO
MHTEPIPETUPOBATh PE3yIbTaThl HCCIeN0BaHNA. JKemaTenbHo, 9TOOBI CKBa)KHMHA, M3 KOTOPOH IperoiaraeTcs
MPOU3BOAMUTE OTOOP MpoO, ObLIa 6E3BOTHOM.

[ocne TIaTeTPHOTO M3YUYSHHS CKBAYKUHBI MOXHO MPUCTYIHUTH HEMIOCPEICTBEHHO K O0TOOPY TITyOWHHBIX
mpoo.

ITocne mogbema TIPOOOOTOOPHUKA M3 CKBAXKHHBI MPOOY CIIETyeT MEPEBECTH B KOHTCHHEP — CTAbHOM
cocyl, TpeAHAa3HAYSHHBIH [UIS JUTUTENFHOTO XpaHEHWs M TPAHCIOPTHUPOBKU MPOOBI TIOJ JABJICHUEM.
JlnurenpHOE XpareHue mpoosl B IpoO0OTOOPHHUKE HE PEKOMEHTYETCH.
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OIL SATURATION AND SAMPLING METHODS
Kamkina O. S.

Amur State University, Blagoveshchensk, Russia
The article provides geophysical criteria for determining the oil saturation of the reservoir, as

well as methods for determining these parameters.
Keywords: formation, oil saturation, oil, mining, minerals
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METOAUKU, IPUMEHSAEMBIE 11PN PA3PABPTKE T'A30BbIX MECTOPOKJIEHUH B
HOBBIX PAUOHAX
Kowikuna 3. B.
Yumckuii cocyoapcmeennwiii Heghmsnot mexnuueckuil ynusepcumem, Yeha, Poccus

B cmamve onucambi memoouku, Komopvle 00ObIYHO NPUMEHAIOMCSA Npu  paspabomke
MeCmopoHCOeHUU 2a3a 8 HOBbIX PALLOHAX.
Kniouesvie cnosa: eaz, eazoeoe mecmopoogicoenue, pazpabomia MecmoportcOeHull

OcHOBHOI 3aauelt pa3BeIKU ra30BbIX MECTOPOXKACHUN B HOBBIX palloHax SIBJISIETCS MOATOTOBKA 3aM1acOB
raza kareropuii C, st 000CHOBaHHS CTPOUTEIHCTBA HOBBIX MarUCTPAIBHBIX Ta3onpoBo1oB mwiu [ XK.

3anucanHoe B «Kiaccugukaiuu 3amacoB He(PTU U TOPIOYUX Ta30B» NPaBO BEACHUS MHPOCKTHBIX U
M3BICKATEIILCKUX PabOT TIO0 CTPOUTENIBCTBY MAarkCTPAIBLHBIX Ta30MIPOBOIOB M MPOMBICIOBBIX O0OBEKTOB Ha 0a3e
ONEPAaTUBHBIX IMOACYETOB 3allaCOB rasza IMO3BOJISIET 3HAUYUTEIBHO YCKOPUTH BBOJ Ta30BBIX MECTOPOXKIACHHN
HOBBIX PailOHOB B pa3paboOTKy.

B Hacrosiiee BpeMsa B psAlie pallOHOB BBISBIIEHBI YHHKAJbHBIE 110 pa3MepaM ra3oBble MECTOPOXKICHHS,
TpeOyIOIINe CTPOUTEILCTBA MarucTpalibHbIX TazonpoBoaoB win [' XK (SImOyprekoe, Jlayneraban-/lonmesckoe,
Actpaxanckoe u jap.). K omHoMy TakoMy MeCTOpOXXKIEHHIO HEOOXOIWMO TIOABOINTH HECKOJIBKO HHUTOK
razornpoBojia Wiu mnpeaycmarpuBath noouepeansii BBoj MourHocTed ['XK. Kak razompoBoasi, Tak nu I'XK
CTPOSITCSI HE OJIHOBPEMEHHO, a IIOCJIeOBaTeNnbHO. /[l 0OOCHOBAaHHMS CTPOWTEILCTBA TEPBOM HUTKHU
razonpoBoaa (mepBoii ouepenu ['XK) BoBce He TpeOyercs pa3BeiplBaTh BCE 3amachl ra3a TakKoro
MECTOPOXKICHUS JI0 U3BECTHOTO COOTHOIIEHUSI KaTeropuid. PazBeiky JOCTaTOYHO OCYIIECTBUTH JIMIIb HA YaCTU
MECTOPOXICHHUS, 3amachl ra3a KOTOPON JOCTaTOYHBI JJii OOOCHOBAaHHUS CTPOMTEIbCTBA O3TOW HUTKU
razonpoBozaa uinu I'XK onpeneneHHON MOITHOCTH.

[IpuasATHEe Takoro TOpSAKAa TO3BOJIUT (OPCHPOBATH CTPOUTENHCTBO TazompoBoma wimnm XK.
OIHOBPEMEHHO YCKOPEHHBIN BBOJI YaCTH MECTOPOXKIICHUS B pa3pabOTKy 00JErYUT Pa3BeKY MECTOPOXKICHUS B
menom [1].

ITocne okOHYaHUS CTPOUTENHCTBA U BBOJA B ACHCTBUE MaruCTPalbHOIO ra30lIpoOBOJAa B HOBOM pailoHE B
HEM MPOJOJHKAETCS pa3BeaKa HOBBIX Fa30BBIX MECTOPOKAeHUH. [Ipy 3TOM MOTryT HapacTaTh pecypchl rasa Jis
HOBOTO MAaruCTpalIbHOTO Ta30mpoBojaa. X BBIIBIEHHE MOXKET NPOUCXOIUTH B TEUECHUE OTHOCUTEIBHO
JUTHTENBHOTO BpeMeHH. Kakoll fomkHa OBITh CTENCHb Pa3BEAaHHOCTH 3allaCcOB Ta30BBIX MECTOPOXKIACHUH,
pPEeCcypCHI Ta3a KOTOPBIX MOTYT SIBIISITHCS OCHOBOMU JUISI CTPOUTEIHLCTBA HOBOTO MaruCTPAILHOTO Ta30MmpoBoaa?

H3BecTHO, YTO MarvcTpajibHbIC Ia30MPOBOIBI CTPOSTCS B OCHOBHOM Ha 0a3e 3alacoB rasa IMHUYHBIX
YHUKAJIbHBIX Ta30BBIX MECTOPOKICHUM UM TPYMIBI KPYIHBIX Ta30BBIX MECTOPOXKICHUM, 3a1Machl K€ CPEeTHUX
1 0COOEHHO MENKHX T'a30BBIX MECTOPOXKICHHUI MPH 3TOM HUIPaloT HEOOJNBIIYI0 POjib. B COOTBETCTBHH C ATHM
MpY HapalllMBaHWUM 3alacoB rasza Jisi CTPOUTENILCTBA HOBBIX MarumcTpaibHbIX T'a30lpOBOJIOB pa3BEJaHHOCTH
VHUKQJIBHBIX W KPYMHBIX Ta30BBIX MECTOPOXKICHHMN Tra3a JOJ/DKHA COOTBETCTBOBaTh TPeOOBaHUSIM
«Kiraccudukarmm 3amacoB He(hTH ¥ TOPIOYHX Ta30B», Pa3BEAAHHOCTD KE 3aI1acOB CPETHUX U OCOOCHHO MEKIX
Ta30BBIX MECTOPOXKICHUH 3 3TOM ciIy4ae JOJDKHA OTPaHWYIMBATHCS AOBEICHUEM X a0 kKateropuu C, [2].

Ilpu pa3Beake MHOIO3aJEKHBIX Ta30BbIX MECTOPOXKICHMM, 3amachl KOTOPBIX pPa3BEABIBAIOTCS IS
oOecriedeHusl CTPOUTENILCTBA HOBOTO MAaruCTPajbHOTO Ta30IpPOBOJIA, BHHMAaHUE AaKICHTUPYETCS TJIABHBIM
o0pa3oM Ha MEpPBOOYEPETHON MOATOTOBKE K pa3pabOTKe 3ajexel, colepKallnXx OCHOBHBIE 3allachl ra3a Ha
MECTOPOXKICHUH (HAIpUMep, CEHOMAHCKHE 3aJie)kK MHOTO3JICKHBIX MECTOPOXKICHUI ceBepa 3armamHoi
Cubupm). Takum 00pa3oM, IpU pa3BeAKe ra30BBIX MECTOPOXKICHUH B HOBBIX PallOHAX YaCTUYHO MPUMCHSFOTCS
YCKOpEHHbIE MeTOABI [3].

OTCyTCTBHE CHCTEMBI MAaruCTPaIbHBIX Ta30MPOBOJOB OMPEIEISIET IEPBOCTEIICHHYI0 HEOOXOIUMOCTh
YCKOPEHHON TIOJITOTOBKH 3aIacOB IPOMBIIIJICHHBIX KaTETOPHA 0a30BBIX MECTOPOXKAeHUH. Pa3Beaka Menkux u
CpPEeIHNX MECTOPOXICHUN MPU OTCYTCTBHH MECTHOTO IMOTPEOHTENs Ta3a 3aBepllaeTcs Ha OIEHOYHOW CTaluH
OAroToBKOM 3anacos kateropuii C; + C, .

Yckopenue pasBellku 0a30BBIX MECTOPOXKICHHH JOCTUTAETCS NMPUMEHCHHEM Ha OILICHOYHOW CTaJuu
pa3pe’KeHHONM CeTKM CKBaXMH M TOATOTOBKOM 3allacoB TOJBKO IPOMBINUIEHHOW KaTteropun C
[lepudepuitapie yaacTKku 6a30BBIX MECTOPOXKIECHUH JOPa3BEABIBAIOTCS OMEPEKAIONTIME HAOIIOAaTETHbHBIMHI U
[bE30METPUUECKUMU CKBAXXUHAMMU, a TAKXKE CAMHUYHBIMU Pa3BeIOYHBIMU CKBaKMHaMu. Jlopa3Benka KpymHbIX
Y YHUKaJIbHBIX MECTOPOXKICHUN MPOBOJUTCS B YCIOBUSAX MX IOATAIIHOTO BBOJA B Pa3paboOTKy, B 3To0il cBsizu
CTYLICHUE CETKH PAa3BEJOYHBIX CKBAKHUH JIOJDKHO OCYIIECTBISTHCS YYacTKaMU B COOTBETCTBHHM C
3aMpOCKTHPOBAHHBIM HAIIPABJICHUEM ITPOMBICIIOBOTO 00YCTPOHCTBAa MECTOPOXKIeHUS [4].

s KOHTpOJIBHOM OLIEHKM JOCTOBEPHOCTH 3alacOB KPYIHBIX M YHHUKAJIbHBIX MECTOPOXKICHWH rasa,
MOJICYUTAHHBIX O0OBEMHBIM METOJIOM IO Pa3pakKeHHOW CETKE CKBAXKHH, MOXKET TAKXKe HCIOIb30BaThCS METOJ
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najeHus JnamieHus. OnepaTUBHAsS OIGHKA 3TUM METOJOM 3alacoB Ta3a JAPEHUPYEMBIX 30H 0a30BBIX
MECTOPOX/ICHUI B YCIOBHSX WX IOA3TAIHOTO BBOJIA B Pa3pa0OTKy MOBBIMIACT 3(P(EKTUBHOCTh YCKOPSHHOMN
pa3sBEIKH.

Pa3Benka ra3oBpIX 3aiiekel JODKHA BECTHUCH C YYETOM YCIOBHM WX (POPMHPOBaHWS, OMPEIESIIAIONINX
CTCTICHb  3allOJIHEHUS JIOBYIIKA Ta3oM. [log aOCONIOTHBIMH —ra30ymopamu, KOTOPBIMU  SIBIISIFOTCS
BBICP)KaHHBICHl TOJIIM COJEH, a TakKe aHruapuTa (Ha OINpPENelIeHHOW TiyOWHE), TOJ BBIICPKAHHBIMH
MOIITHBIMH TOJIIIAMHU TJIMH, OOJAJaroIIMMH XOPOIIUMH Ta30yIIOPHBIMH CBONCTBAMHU, CIEIYET OXHIATh
3al0JIHEHUE JIOBYIIEK ra3oM JIO 3aMKa MpH Jiro00i BeicoTe. [Ipy MeHEe HAASKHBIX MOKPBIINIKAX JIOBYIIKH
MOTYT OBITH 3aIOJIHEHBI IO 3aMKa MIPU MaJoH BBICOTE, HO TPU OOJBIION MX BHICOTE CIEAYET OXKHIATh, YTO OHU
He OyIyT 3aI0THEHBI MTOTHOCTHIO.

CkazaHHOE XOpOIIO TOATBEPKIACTCS MPAKTUKOW BO BCEX Ta30HOCHBIX paloHaX, W O3TO CIEAyeT
YUUTBHIBATh IPU OINPEAEIEHUU IOJIOKEHHS Ta30BOJSHOTO KOHTAaKTa W YCTAHOBJIEHUMHM KOHTypa Ta30BBIX
3aexeil.

B uncTo xapOoHATHBIX TIOPOJaX HE MOXKET OBITH CKOJNIBKO-HUOYAb BBIIEPKAHHBIX ra3oymnopos. [loaTomy
MPOMBIIIUICHHAS T'a30Basi 3aJICKb B HUX MOX 00pa30BaThCs JIUIIb MPU NEPEKPHITHH UX APYTUMH Ta30yTOPHBIMH
MopojJia MU, KOTOPBIE U OMPEAEISAIOT CTENEHb 3all0JIHEHUS JIOBYILKH, & 3HAYUT U BeICOTHOE nonoxeHue ['BK.

T'a30BbI€ 3asie’kM HaXOAATCA B THAPOJMHAMUYECKOM PABHOBECHM C OKPY:Kalollled UX TIaCTOBOUW BOJIOM.
N3ydenne 3TOro paBHOBECHS Jla€T BO3MOXKHOCTb ONPEACNATh BbICOTHOE moJjiokeHne ['BK mo naHHbIM
HAJIKHBIX 3aMEPOB IIACTOBOTO JABIICHHs BOJBI M Ta3a M CMEIIEHUE T'a30BBIX MM HEPTSIHBIX 3aJekKel npu
JIBKEHUU TIJIACTOBOM BOJBI, KOTOpoe BhIpaxkaeTcs B HakioHe |'BK wnm Bomonedrsnoro konrakra (BHK) B
CTOPOHY HaWMEHBILIETO HAMOPa BOJBI.

Hcnonp3oBaHWe yKa3aHHBIX BO3MOYKHOCTEM MpPU Pa3BEIKE Ta30BbIX MECTOPOKIACHUNA MOMKET CUIBHO
YICIIEBUTh U YCKOPUTH €€ IIpOBeeHuE [5].

IIpu pas3Belike MIACTOBBIX T'a30BBIX 3AJIEKEW OUYEHBb YaCTO INEpPBble CKBaXXKUHBI HE BCKphiBaloT I BK, HO
IIPY 3TOM YK€ €CTh CKBAXKUHBI, BCKPBIBIIME TJIACTOBYIO BOJLY 38 KOHTYPOM 3aJIEXKHU.

Hapsiny ¢ ucnonp3oBaHreM 3aMEepOB HAOpa BOJbI B CKBAXKHMHAX MPOOYPEHHBIX HA MECTOPOXKICHUN WU
B HEMOCPEACTBEHHON OJNM30CTH OT HErO, BAXXHO M3ydYaTh W PETHOHAIBHYIO THIPOTEOJIOTHIO, TaK KaK MpH
OTCYTCTBHUHU CBEJIEHUM O HANOpe BOJbI, MOJYUYEHHBIX B pailoHE pa3BeJbIBAEMOI0 MECTOPOXKIAEHUS, MOXKHO IO
PETMOHAIBHOMY HM3MEHEHMIO 3TOrO Hamopa ONPEACISTh HANpaBICHUE M XapAaKTEP BO3MOKHOTO CMELIEHUS
3anexxel ra3a u HeTu.

Tak, py BCKPBITUM HECKOJBKMMHU Pa3BEJOYHBIMM CKBAaKMHAMM 3aJIeKU ra3a B HIDKHENEPMCKUX U
KaMEHHOYTOJIbHBIX ~ KapOOHATHBIX OTIOXKeHMsIX OpEeHOYPIrCKOro Ta30KOHACHCATHOTO  MECTOPOXKICHUS
BoicoTHOe monoxeHue ['BK ocraBanoce HewsBecTHhIM. Hamop BoOApl paccMaTpuUBaeMbIX HOPOAYKTHBHBIX
OTJIOKEHU B pailoHE ATOr0 MECTOPOKICHHS OBUI OIEHEH MO JIaHHBIM PETHOHATBHOW THAPOTEOJIOTHH, Ha
OCHOBaHUM 4Yero ObLJIO PacCUYUTAHO OPHUEHTUPOBOYHOE BhICOTHOe mojoxenue 'BK Ha oTrmeTke okoio —
1800 M. Pa3Benka 3anexu Oblia OPHEHTHPOBAaHA HAa BCKPBHITHE PACCUNTAHHOI'O KOHTAKTa, MPUYEM OKa3aJoCh,
9TO B JCHCTBUTEIBHOCTH OH HaxXOomuTCs Ha oTMeTke —1756 M. Takum o00pa3om, OIlEHKAa BBICOTHOTO
nojoxkenusi I'BK ¢ wucnonb3oBaHHEM JaHHBIX PETHOHAJIBLHOM THIAPOre0JIOTHH CYHIECTBEHHO TIOMOTJa
MPaBUJIBHO OPUEHTUPOBATH Pa3BEAKY PACCMaTPUBAEMOM 3aJIEHKU.

Pa3paboTka Ta30BBIX 3aiexkedl MPOBOAMTCS 0O€3 3aKOHTYPHOTO 3aBOJHCHHS W C PacCTaHOBKOW
IKCIUTyaTalIMOHHBIX CKBOKHH IPEUMYIIECTBEHHO B 00Jiee BBICOKMX 4YaCTAX 3aJeKed B 3HAYUTEIHLHOM
yIaJICHUX OT KOHTYpa. 3amackl ra3a B MPUKOHTYPHOM 9acTH 3aJIeKH OOBIYHO COCTABIISIOT MATYIO JOJIO BCEX €€
3aracoB. JTO MO3BOJISIET IIPOBOUTH Pa3BEKY 3aliexkeill 0e3 AeTaNbHOTO UX OKOHTYpPUBAHUS, 32 HCKIIOYCHHEM
ClIy4aeB, KOTJIa JIOKaJbHAs CTPYKTypa HEIOCTATOYHO YETKO BBISIBIISIETCS T€OJIOTONOWCKOBBIMH paboTaMu |
I'BK wuMmeer Hak/IOH WM KOIJIa TIOJ Ta30BOM 3aJCKbI0 MOXET HAaXOAUThCS He(TIHAs OTOpPOYKa
MPOMBIIIEHHOTO 3HAYEHHUA.

B cootBerctBun ¢ «Knaccudukanueii 3amacoB HeTH W TOPIOYMX Ta30B» BBOJ Ta30BBIX 3aleXkell B
pa3paboTKy, B TOM YHCIIE ¥ B OIBITHO-IIPOMBIIIUIEHHON SKCILTyaTalllH, Pa3peraeTcsi TOIbKO MPU OTCYTCTBHUU B
HUX HE(QTH MPOMBIILICHHOTO 3HaYcHHs. [loucku He(TAHONW OTOPOYKHU IO T'a30BOM 3aJ€KBIO MOTYT CHIIBHO
OCIIO)KHUTH pa3BeAKy ATOH 3anexu. [1o3ToMy 0co00O€e BHHUMAaHHE JOJKHO OBITh YNEIEHO MPOTHO3UPOBAHUIO
HaJIM4YUs U XapaKTepa TaKOH OTOPOYKHU.
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TECHNIQUES USED IN THE DEVELOPMENT OF GAS FIELDS IN NEW AREAS
Koshkina Z. V.
Ufa State Oil Technical University, Ufa, Russia

The article describes techniques that are commonly used in the development of gas fields in new

areas.
Keywords: gas, gas field, development of deposits
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XOJIOAHBIE METO/IbI PA3PABOTKHA MECTOPOKJIEHUI BHICOKOBSI3KUX HE®TEN U
BUTYMOB
Konokonvuesa /1. 10.
bypsmckuii cocyoapcmeennviil ynusepcumem, Ynan-Y0s, Poccus

B cmamve npeocmasnenvt cospemennvie, max nasvigaemvie X0ai00HblE, MemMOObl pa3padomKu
HepMAHBIX MeCmopoNCOeHUl, COOePAHCAUUX OUMYMbL U MUNbL Hehmu ¢ 8bICOKOU 853KOCMbIO.
Knrouesvie cnosa: evicokossaszkas neghmo, X0100Hble MEMOObL Q0ObIYU, NOSIE3HbIE UCKONAEMble

[lo Hambosee MUPOKO HCIOIL3YEMOHW B MHPOBOW IPAKTUKE KIacCU(PHUKALUU TSDKENBIMA HEQTSIMU
CUUTAIOTCSl YTIEBOAOPOIHBIE JKUIKOCTU C IUNIOTHOCTBhIO 920—-1000 kr/m® 1 Bsazkoctbio ot 10 mo 100 mIla-c, a
MPUPOAHBIMH OUTYMaMH — CIIa0OTEKy4YHe WM TOJyTBEPIbIe CMECH MPEHMYIIECCTBEHHO YIJIEBOAOPOIHOIO
cocTaBa ¢ mIOTHOCTHIO Gonee 1000 kr/M® u BszkocThio Bhiue 10000 mITa-c. [IpoMexkyTOUHYIO TPYIITY MEXITY
OUTyMaMH U TSKEIBIMH He(TSIMH 00pa3yroT TaK Ha3bIBaeMbIe CBEPXTsDKeJble He(TH ¢ Bsi3kocThio oT 100 mo
10000 mIla'c ¥ IIIOTHOCTHIO OKOJO MIIM HEeCKOJbKO Gomee 1000 kr/m’. TsoKenble U CBEPXTsKENble He(TH
MHOTHE aBTOPHI 00BEUHSIOT IO/ OOIIMM Ha3BaHHEM — TsDKeJIbie HeTH MM BHICOKOBSI3KHE HE(TH.

Bs3K0CTh B MIACTOBBIX YCIOBHAX U1 MECTOPOXKICHUH TSDKENOH HETU BapbUPYETCsl OT OTHOCUTEIBLHO
HeOonmpmux 3HadeHWH 20 Mlla'c M0 BenWUWMH BS3KOCTH OJHM3KHX K 3HAYEHUSAM mpupomgHoro owmryma (9000
Mlla-c). IIpu 3TOM OOTBIIMHCTBO MECTOPOKACHNN MMEIOT BI3KOCTh B mpeaenax 1000 mlla-c [1].

OOBIYHO KOJJIEKTOPBI MECTOPOXKACHHH TKENBIX He(Tel XapakTepH3yIOTCS AOBOJBHO BBICOKMMHU
€MKOCTHBIMH CBOMCTBaMH. 3HaUYEHUs] TOPUCTOCTH MOTYT JexkaTh B npenenax ot 20 % no 45 %. Ilpu stom pid
KOJUIGKTOPOB XapaKTepHa PACWICHCHHOCTh M 3HAYWTENbHAs HEOJHOPOIHOCTh (HIIBTPAIIMOHHBIX CBOWCTB
(MPOHUIIAEMOCTH MOKET U3MEHATHCS OT COTBIX JOJIEH /10 HECKOJIBKHX €IMHUIL MKM").

3anexxu TSOKeNbIX He(Tel BCTpevyaroTcs Ha Beex AuanasoHax riryouH ot 300 MeTpoB 10 riryOuH CBBILIE
1500 metpoB. Ilpu 3TOM mons GamaHCOBBIX 3aITacOB BBICOKOBSI3KMX HE(TEW pAcIONOKEHHBIX Ha TIIyOMHAX
ceeiie 1500 MeTpoB cocTaBisieT TONBKO 5 % Bcex 3anmacoB. Hanbouee 3HauMMEBIe 10 3ammacaM MECTOPOXKICHHUS
pacronoxensl B auanazoHax riayouH 1000—-1500 metpoB. OueHb 4acTO MECTOPOKICHHS BEICOKOBS3KON HEPTH
IPEACTaBJIAIOT COOOH CIIOXKHYI0 MHOIOIUIACTOBYIO CHCTEMY, B KOTOPOW pa3jIMuHbIE 3TaXH HE(PTECHOCHOCTH
HUMEIOT HE TOJIBKO pa3jIndHble eMKOCTHO-(DMIIBTPAIIOHBIE CBOWCTBA, HO U OTJIMYHBIE IPYr OT Apyra CBOMcCTBa
MJIACTOBOTO (IIonAa.

OCHOBHBIE MECTOPOXKICHHS NPUPOAHBIX OWUTYMOB pacrojiaraloTcs Ha BHEIIHHX OopTax Me3030ii-
KallHO30MCKUX KpPaeBbIX MPOTHOOB, MPUMBIKAOIIMX K MIMTaM M cBojaaM japeBHUX matdopm (Kanagckuii,
I'sumanckmii uutel, OneHeKCKU cBOM). MecTOpOKACHNUS MOTYT OBITh IJIACTOBBIC, XKIJIBHBIE, IITOKBEPKOBHIE.
[TnactoBeie MecTopoxkaeHusi (o 60 M) OXBaTBHIBAIOT, HEPEIKO, MHOTHE TBHICSYM KBaIPaTHBIX KHWJIOMETPOB
(Atabacka, Kananma) [2].

XKunbHBIE W IITOKBEPKOBBIE MECTOPOXKICHHS (QOPMUPYIOTCS Ha TMYTSIX BEPTHKAIBHON MUTpalluu
YIJIEBOJIOPOJIOB MO TEKTOHMUECKUM TpelMHaM, 30HaM PETHOHAJIBHBIX pa3pbhlBOB. KpymnHeiiye KubHble Tena
B Typumn (Xap6on, ABramacesi) JOCTUTAIOT JIUHBI 3,5 KM Tipu MommHOCTH 20 — 80 M ¥ IIPOCIIEKUBAIOTCS 10
riryounsr 500 M. [loxpoBHBIE 3anmexn 00pa3yroTcs 3a cHeT M3NUBIIHUXCS HedTel. MI3BECTHBI Tak Ha3bIBaeMBbIC
acanbToBbie 03epa (Oxunckoe Ha Caxanune, [Tnu-Jleiik Ha o. Tpununan, ['yanoko B Benecyase).

[IpupoaHbie OMTYMBI T€HETHYECKH MPEACTABISIOT COOOH, B pa3IMYHON CTENeHH, Aera3supOBaHHBIE,
HOTEPSIBLINE JIETKHE (PPAKLNY, BSI3KUE, IOTYTBEPAbIE €CTECTBEHHbIE IIPOM3BOHbIE HE(PTH (MaNIbThI, ac(halbThl,
acdanpTuThl). KpoMe MOBBIIIEHHOTO coaepikaHus ac(albTeHO-CMOJHCTHIX KOMIMOHEHTOB (oT 25 mo 75 %
Mac.), BBICOKOH IUIOTHOCTH, aHOMAJIbHOH BSI3KOCTH, OOYCIIOBIMBAIOIIUE CHEUU(PUKY AOOBIYHM, TPAHCIOPTa H
nepepaboTKH, MPUPOAHbIC OUTYMBI OTIMYAIOTCS OT MAIOBSI3KUX He(TEH 3HAYMTENBHBIM COJICPKAHUEM CEPBI U
METaJJIOB, OCOOCHHO NATHOKHCH BaHamus V,Os u Hukensd (Ni) B KOHIEHTpPAIMAX, COM3MEPUMBIX C
colep’kaHHeM METaIOB B MPOMBIIUIEHHBIX PYAHBIX MecTopoxkaeHusx B Poccun u crpanax CHI' (V205 no
7800 r/T) m 3a pyb6exom (V.0s mo 3500 r/t) [3]. HambGonee oOoramieHbl yKa3aHHBIMH KOMIIOHEHTaMH
MPUPOJHBIE OUTYMBI MECTOPOXKIEHUI Bonro-Ypanbckoit OWTyMOHe(TEra30HOCHOW TPOBWHIMH. Tak, B
outymax (MaJbTa-BBICOKOCMONHUCTass He(Th) conepxkaHue cepbl nocturaet 7,2 % wmac, a V05 #u
NicoorserctBerno 2000 ./t u 100 r./T. B acdansrurax OpeHOYpx bsi KOHIIEHTPAIHsI CEphI MpeBbIaeT 6 % —
8 % wmac., aV,0s u Ni cootBerctBeHHO 6500 /T B 640 1/T. Takum 00Opa3oM, MECTOPOXKISHHS MPUPOITHBIX
OUTYMOB HEOOXOAMMO paccMaTpUBaTh HE TOJbKO KaK MCTOYHHUK MOHOMHHEPAIBHOI'O CBHIPbs AJS HOIYy4EHHS
TOJIBKO HE(TU U MPOAYKTOB €€ IepepaboTKH, a, IPeXkIe BCETO C MO3UIHNA HOIUKOMIIOHEHTHOTO CHIPBSI.

B Poccun ocHOBHbBIE MEPCHEKTHBBI MOWCKA NMPHUPOJHBIX OWTYMOB, CBSI3aHBI C HOPOAAMH TEPMCKUX
OTJIOKEHUH [EHTPAIBHBIX pailoHoB Bonro-Ypansckoit OuTyMOHe(TEra30HOCHOW MPOBUHIINM, T. €. KaK pa3 Ha
TOW TEPPUTOPHH, TJe 3amackl 00bIMHOIN He)TH BHIPaOOTaHBI B HAMOOJBIICH Mepe 10 CPAaBHEHUIO C JIPYTUMHU
HedrenooOpBaromMu perroHaMu Poccun. Iloutn 36% 3amacoB 6utymoB Poccum HaxonsTcs Ha TEPPUTOPUHU
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Tarapcrana, KOTOPBIN MO 3TOMY MOKa3aTEN0 3aHUMAET BEAYyIIEE MECTO B CTpaHe. bonbinas 4acTh CKOIIEHUH
OMTYMOB B MEPMCKHUX OTJIOKEHUSAX TaTapuu MpuypoueHa K IuIacTaMm, 3ajieraromum Ha riyousne ot 50 mo 400 m
U OXBAaTHIBAIOLIMM MOYTH BECh pa3pe3 MEPMCKOM cuCTeMbl. BUTymbl Tskenbie (IIoTHOCTE 962,6-1081 kr/m?),
BBICOKOBSI3KHE (10 JECATKOB M COTeH ThIcsd Mlla-c), Beicokocmonmcthie (19,4-48,0 %) u cepuucteie (1,7—
8,0 %).butyMHass dYacTh TEPMCKHX OTJIOKEHHH TPEACTaBISICT COOOH CII0KHOTIOCTPOCHHYIO  TOJIIILY
KapOOHATHBIX U TEPPUTEHHBIX KOJUIEKTOPOB, 00Pa3yIONINX MPUPOHBIE PEe3epPBYaphl C IMIMPOKUM THATIA30HOM
KOJUICKTOPCKHX CBOWCTB. Jlpyrme pernoHBl COCPEJOTOYCHHSI TMPUPOIHBIX OWTYMOB TPEIACTABJICHEI
teppuropusimu  Camapckoli, OpenOyprckoit obnacreir, CeepHoro Caxamuna, CesepHoro Kaeka3za,
Pecny6muku Komu u HekoTopsiMu obnactsamu Cubupu [4].

K coBpeMeHHBIM «XOJOTHBIM» METOAaM MOOBIYU TSDKENoW He(dTH, B MEPBYIO OYepelb, MOXKET OBITh
otHeceH Meton «CHOPS», mpeamonararomuii g00b4y He(pTH BMECTE C IECKOM 3a CYET OCO3HAHHOIO
paspylicHus C1ab0CHEMEHTUPOBAHHOTO KOJUICKTOPa M CO3JaHMs B IIACTE COOTBETCTBYIOIIUX YCJIOBUH JUIsI
TeueHus1 cMecu HeTh U Tecka (Mectopoknenne Jmoiinmuncrep, Kanana). [Ipumenenne meroma CHOPS He
TpeOyeT OONBIIMX WHBECTUIMH Ha OO0yCTPOWCTBO M 0OecIeYMBaeT HE3HAYUTEIHHOCTh DKCIUTYaTaITHOHHBIX
pacxoyioB, ogHako Ko3dduiueHT HedreoTmauM B 3TOM ciydae Kak mnpaBwio He mpesbimaet 10 %. Ipu
XOJOJHOH JOOBIYE YCIEIIHO HWCIONB3YeTCS CHEIMaTU3UPOBaHHOE HACOCHOE O0OpyJIOBaHWE (HampuMmep,
YCTAaHOBKH BHHTOBBIX HACOCOB), C ITOMOIIBI0O KOTOPOTO IMPOU3BOIUTCS OTKAaYKa CHEIHAILEHO CO3/IaHHON cMecH
mwiactoporo ¢uironga U recka. JoOblua mecka MPUBOAWT K BO3HUKHOBCHHIO JUIMHHBIX KaHAJIOB, WIIM
«YEPBOTOUYMHY, 00JIAJAIOIINX BHICOKOW MPOHHUIIAEMOCTHI0. OIBIT MOKAa3bIBAET, YTO HEKOTOPHIE KAaHAIIBI MOTYT
OTXOAUTb B CTOPOHBI OT JKCILTyaTallMOHHON CKBa)KMHBI Ha pacctostHue 10 200 m. CoueTaHue NEHUCTOCTU
HE()TH C BBICOKOIIPOHHUIIAEMbIMH KaHajJaMH OOYCIIABJIMBACT BBICOKHE KOI(P(PHUIIMEHTHI W3BJICUCHUS U BBICOKHE
neOuThl, HaOmoJaeMble y OONBIIMHCTBA HE(hTEHOCHBIX ILUTACTOB MecTopokaeHus JInoiamuHctep. HecmoTps
Ha KOMMEpPYECKHH yCIeX TEXHOJOTHH XOJOIHOW MOOBIUH, CYIIECTBYET PAJl MPHU3HAKOB, IT0 KOTOPHIM MOKHO
CyIIUTh O BEPOSITHOM JOCTIDKEHUH TIpefienia ee Bo3MoxkHocTel. [lo nMeronmmMces oreHKam, 00beM To0bIBaeMOit
B HacTosiuee Bpems Hedtu cocrabiser 36 500 m*/cyt (230 000 Gapp./cyT), IpU 3TOM COIJIACHO MPOTHO3aM B
CIEIYIOIIEM JCCATUICTUU TPOM3OUIET CHUXKCHHE JOObIBaeMbIXx 00beMOB Ha 50 %. IlpuumHO#l Takoro
CHIDKEHUS TOOBIUH SBISIIOTCS Cclenaytomue (GaKkTOpHI:

* OTCYTCTBHE HOBBIX MECTOPOXICHHM, MPHUTOMHBIX JUIS pPa3paboTKA C TPUMEHEHHUEM METOINKU
XOJIOIHOHN JOOBIYH;

* 00BOJIHEHHE CKBAXWH 32 CUET MPUTOKA BOJBI 110 CETH KAaHAJIOB;

*  CHHWXXEHHE IIJIACTOBOIO JIABJICHUS M YHEPTUHU ILIACTOB;

*  HU3KUU IPUTOK KUAKOCTH M BHICOKHI I'a30BbIi (pakTop;

*  HEBO3MOKHOCTb KCILTyaTallil CKBaXXUH J0JbIle 7—§ JIET B CUIY BBIIICYKAa3aHHBIX IPUYHUH [5].

B umcne «xomomHBIX» CHOCOOOB JOOBYM TSKENBIX HedTell W OWUTYMOB C HCIIOJNIB30BaHUEM
pacTBoOpuUTENEH clenyeT yKazaTh Tak Ha3biBaeMblit VAPEX MeTon — 3akauka pacTBOPUTENS B TUIACT B PEKUME
IPaBUTAIIMOHHOIO JIPeHaXKa. DTOT COCO0 BO3IEHCTBUSI MPEAIIOIaraeT UCIOIb30BAHUE MAPhl TOPU30HTAIBLHBIX
CKBOXHMH. 3a CYET 3aKauKd pACTBOPUTEIS B BEPXHIOK W3 HHUX, CO3JACTCS Kamepa pPacTBOPUTEIND
(YyriieBoopoHbIE PACTBOPUTENH, B TOM YHCJIE 3TaH Wid mporaH).HedTs pazxkmxaeTcs 3a cueT auddy3ud B
HEC paCTBOPHUTENS M CTEKaeT [0 TpaHUIlaM KaMepbl K JOOBIBAIONICH CKBOXXUHE IOJ JACHCTBUEM
rpaBUTAIMOHHBIX cHII. KoadduimeHT u3BineueHns HEPTH 3TUM METOJOM JOXOAHUT 10 60 %, OJHAKO TEMITBI
JIOOBIYIY YpEe3BBIYANHO HU3KH.

Takum 00pa3oM, «XOJOAHBIC» METOAbI Pa3pabOTKU 3alekKed Tshkeaod HedTH HE JUIICHBI psjua
CYIIECTBEHHBIX HEJOCTATKOB. B WX 4Yncie orpaHMYeHUs M0 MaKCUMAallbHBIM 3HAYCHHSM BS3KOCTH HEDTH U
HU3KHE TeMITHl pa3paboTku. [1losToMy, OJaBIsAIONIEe YHCIO aKTUBHO OCYIIECTBIISIEMBIX IPOEKTOB pa3pabOTKH
MECTOPOXIACHUH TsHKENI0M HeTH M OUTYMOB CBSI3aHO C TEIIOBBIMH METOJIaMH BO3JICHCTBHS HA TLIACTHI.
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COLD METHODS FOR THE DEVELOPMENT OF HIGH-VISCOSITY OIL AND BITUMEN
DEPOSITS
Kolokoltseva D. Yu.
Buryat State University, Ulan-Ude, Russia

The article presents modern, so-called cold, methods for the development of oil fields

containing bitumens and types of oil with high viscosity.
Keywords: high viscosity oil, cold mining methods, minerals
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VJIK 55

XUMHYECKHUE METO/bI OYMCTKHA IMPU3ABOMHOM 30HBI CTBOJIA CKBAKWHBI
Ilponun @. O.
Batixanvckuii cocyoapcmeennwiii ynusepcumem, Upkymck, Poccus

B cmamve ommeuenvt obnracmu npumeHeHus XuUMU4eCKUx Memooo8 OYUCMKU NPU3AOOUHOU
30HbI CMBOJIA CKBAJCUHDL, d MAKHCE NPUBEOCHA UX KILACCUDUKAYUSL.
Knrouesvie cnosa: npuzabouinas 3ona, Xumuieckas ouucmka, oypeuue, Hegpmo

B ycnoBusix, xoraa nenecooOpa3sHOCTh MPUMEHEHUS! TPAAULMOHHBIX METOJOB 3aKaHUYMBAHUS CKBaXXHH
M0 TEOJIOTO-TEXHUYECKUM W/MIM HSKOHOMHYECKHM COOOpPaXEHUSIM HHU3Ka, BAXKHO JOCTUYb YHCTOTHI
pu3a0oitHO# 30HBI cTBOJA CKBaXXHHBI ([13C). DTO 00yCIIOBICHO TEM, UTO B OTKPBHITOM CTBOJIE YTIICBOIOPOIBI
MPOCAYHBAIOTCS B CKBaXHHY HENOCPEJCTBEHHO 4Yepe3 CTEHKH CKBAKWHBI, B OTIHYHE OT TPAIUIIMOHHBIX
METO/IOB, Korza mnepopanuoHHBIE KaHaJlbl WIM TPELIMHBL, OOpa3oBaHHBIE T'HIPOPA3PHIBOM, IO3BOJISIOT
COOOIINTE CTBOJI CKBAYKHHBI C HE3aIPSA3HEHHBIM TUIACTOM.

[lpu ocBoeHnm CKBaXUHBI 0e3 xumuueckod ounctku [13C mocTurarloTcst yaOBIETBOPUTEILHEIC
pe3yibTaThl, ONpeeNcHHbIe, KaK MPaBWIO, TOJBKO M0 HayaJbHOMY 3Taly WCHBITaHWH. B To ke Bpems ams
HEKOTOPBIX METOJIOB 3aKaHUYMBaHUs (0e3 CIycka o0CaJHOM KOJOHHBI, CO CIYCKOM Nep(hOpHUPOBAHHOIO WA
TOJIBKO CETYaTOro (GUiIbTpa) ATUTEIBHOCTh TAKUX PE3YJbTATOB C yYETOM BPEMEHHU PabOThl CKBa)KHUHbBI M/WIH
yIpaBleHHsl pa3paOOTKOW 3aJie)kd B LIEJIOM OCTAaeTcsl TpyAHOIpelcKasyeMod. B momomHenune kK mpoctomy
yXyaueHno Ao0buu HedTu/raza HepaBHoMepHas ouuctka [13C ot ¢uibTpaunoHHOH KOpku (0cOOEHHO B
MPOTSHXKEHHBIX YYacTKaX OTKPBITOTO CTBOJA M CHUCTEMaxX 3aKaHYHMBaHWs TPABUHHON HaOMBKOW) criocoOHa
MPUBECTH K CHWKEHHIO I(QQEKTUBHOCTH HArHETaHHs, HEPABHOMEPHOMY JIPEHAXy KOJUIEKTOpA, CHHKCHHUIO
3¢ ekTrBHOCTH 00padOTOK ITACTa W/UIH MPEKAECBPEMEHHOMY POPHIBY BOJIBI M ra3a [1].

OunbTpauMOHHBIE KOPKH, 00pa30BaHHbIC CHELUAIBHBIMU IPOMBIBOUYHBIMH KHIKOCTSIMH [UISl BCKPBITHS
MPOAYKTHBHBIX TUIACTOB, OOBIYHO SIBJISIOTCS TOHKAM U NMPAKTUYECKH HEMpOHUIaeMbiM OapbepoM Mmexay HKT
W TIPOAYKTHBHBIM IIacTOM. TakuMm oOpa3oM, 3TO orpaHnunBaeT 3PQPeKTUBHOCTb A0ObIUM He(TH (HarHETaHUS
BOJIbI) U3 CKBaXKHHBI.

3HaHHEe HEOOXOOUMBIX IIapaMeTPOB OCBOCHMS CKB@KUHBI B COOTBETCTBHM C 00OpyIOBaHHEM
3aKaHYMBaHHS SIBJIAETCS BaKHBIM dTarioM B pa3paboTke TexHojoruu ouncTkd [13C. Pasnble meTozmn
3aKaH4YMBaHUA OOBIYHO MMEIOT pa3iMYHbIC OUAla30Hbl MOTEHIMANBbHBIX 3HAaYCHWH CKHH-(akTopa. Bricokue
3HAYEHUsI CKUH-(hakTopa HEeAOIMyCTUMBI, OAHAKO HE BCE OHU MOT'YT ObITh OTHECEHBI K (PMIIbTPALIMOHHON KOPKE.

Kakyio cucremy BBIOpaTh JJIsI OYUCTKHA CTBOJIA OT (DHIIBTPAIIMOHHOW KOPKH, 3aBUCHT OT 3a0O0NHBIX
yCIOBUH M yclioBHH oOpa3oBaHHsi KOpkd. C TOYKM 3pEHUs] MOBBIIIEHHS MPOU3BOJUTEIBHOCTH CKBaXKHH
ONTUMAaJIbHASL MPOMBIBOYHAS KUAKOCTH JUIS BCKPBITHS HPOXYKTHBHOIO IUIACTa JOJDKHA COIECPKATH TOJBKO
TaKue KOMIIOHEHTBI, KOTOPBIC JIETKO PACTBOPSIOTCS M JHCIEPTHPYIOTCS MPH OCBOCHUW CKBKUHBI. TeM He
MeHee HEOOXOIUMO YYUTHIBATh, YTO (PUIBTPALIMOHHAS KOPKa BEIET ceOsl MHAYe, YeM JKUAKOCTD [T BCKPBITHSI
IUIACTOB, ¥ MOXKET HE PACTBOPATHCS U HE AUCHEPTUPOBaThCs [2].

Bapuantsl xuMunueckoit ourctku [13C MoryT oTnuuaThes B 3aBHCHMOCTH OT CIoco0a 3aKaHYHMBAHMS,
XapaKTepHCTHK IJIacTa W THIA TPOMBIBOYHOH >KUAKOCTH. PacTBOpBI OpekepoB (FKHIKOCTH XUMHYECKOM
00paboOTKH) pearupyroT HE TONBKO ¢ (UIBTPALIMOHHOH KOPKOH, HO TakXe C MOPOAOH KOJUIEKTOpa W €ro
HaChILAIIIUMH (IIOUAaMHU, 000PYIOBAHUEM B CTBOJIE CKBa)KMHBI. B TO X€ BpeMs 3TH «IONOJIHUTEILHBIE»
peakuuu crnocoOHbI NMPHUBECTH K CHMKEHUIO KayecTBAa BCKPBITHS IPOXYKTHBHOTO IUIACTA M 3aKaHUYMBAHUS
CKB2)XMHBI B LIENTOM. TakuM 00pa3oM, Bce 3TH (aKTOpbl HEOOXOAWMO YUYHUTHIBATH MPU MPOEKTHPOBAHHH U
onTUMH3aLuH mporpamMmsel ourctku [13C.

CymectByeT 4 0OCHOBHBIX MeTo/1a ouucTKH [13C:
ocBOeHHE (OYUCTKA) 0e3 XUMHUYECKOH 00pabOTKH;
2. 00paboTKa C LeNblo yIaeHUs MOJIMMEPHBIX COCTaBIISIOMINX (PUIBTPAlMOHHON KOPKH;
3. oumctka II3C myrem pacTBOpeHHs CBOZOOOpa3yloLIero MaTepuaia (4acTHLbl Mejia, COJH)
(UITBTPAIIMOHHON KOPKH;
4. o0paboTka A yAaJeHus Kak MOJTUMEPHBIX COCTABIISIFOIINX, TAK ¥ TBEP/BIX YACTHII.

OObryHO xMMHYecKass o00padoTka HCHONb3yeTcs Il yAajdeHUs (UIBTPALMOHHON KOpKH, KOTrAa
KOMIIOHOBKa OOOpYIIOBaHHUs 3aKaHUYMBAHMS YK€ HAaXOOUTCS B CTBOJIE CKBaXHMHBL. [loaromy oOopynoBaHue
JOJDKHO o0ecrieynBaTh KOHTAaKT PACTBOPOB OUYUCTKH C (UIBTPaMOHHOH KOPKOH. DTO MOXET OBITh
CHeLUaIbHOE MPOMBIBOYHOE YCTpOHCTBO (Tpy0Oa), rmOkas mnn obbruHas HKT, ocymiecTBisionas H30IALUI0
OCTaJILHOI'0 00OPYAOBaHUS C IIOMOIIBIO IPOMBIBOYHBIX MAHXET, KOTOPBIE IO3BOJISIOT Pa3MECTUTh KHUIKOCTh
OYHCTKH B HEOOXOJTMMOM MECTE.

Lenpto 00pabOTKM SIBIAETCS paspyllieHHe (QUIbTPalMOHHOH KOPKM M TPEAOTBpALCHHE 3aKyIOPKH
000pyIOBaHMs 3aKaHUYMBAHHUS OCTATKAMM DPEAKUUH XKHUIKOCTH OYHUCTKH. XHUMHYECKHE peareHTbl MOTYT
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pearupoBaTh C TOJIHMEPAMH, KOTOpPBIC CBSI3BIBAIOT TBEPIbIC YACTHUIIBI, YTOOBI Pa3pyLIMTh M MOJUMEPHl U
CTPYKTYpY, 00pa3oBaHHYIO TBepAOil (hazoii kopku [3].

YacTtumpl OypoBOTO IIIamMa, BXONAIIAE B CTPYKTYPY KOPKH, CIIOCOOHBI CHHU3UTH 3(PPEKTHUBHOCTH
JIeHiCTBHUSI PacTBOPOB CHENHATBHBIX peareHToB. D¢ (GEeKTUBHOCTE 00pabOTKH YacTO OMPENENseTCs] BpeMeHeM
(BpeMeHeM peakiyn), HeOOXOAUMBIM ISl MIPOPHIBA KOPKH M MOTEPSIMU JKUIKOCTH. BBICTpPHINA MPOPHIB KOPKU
MOXeET SIBISITbCS HEA(PPEKTUBHBIM U Ja’Ke OINACHBIM, T.K. PACTBOP OpPEKEpOB MOMKET OBICTPO MPOCAYMBATHCS
CKBO3b BBICOKOIIPOHHIIAEMBIC 30HBI, HE pa3pylias QHUIbTPAIMOHHYIO KOPKY IO BCEH IMOBEPXHOCTH CTBOJIA B
MPOAYKTHBHOM IuTacTe. PacTBop OpeKkepoB ¢ TOJITHM BpEMEHEM PEaKIMHU MOXKET CIIOCOOCTBOBATH JIOCTHKEHHIO
MOCIIEYIOMHNX BBICOKUX NE€OUTOB CKBRKHMHBI 33 CUET paBHOMEPHON 00pabOTKH BO BCEM MHTEpBaJe, B T.4. U HA
YYacTKax C Pa3IMyHON MPOHUIAEMOCTBIO.

Xumudeckne OpeKkepsl (pa3pylUTenn, paCTBOPUTEIH) MOTYT OBITh pa3JiesieHbl Ha 4 OCHOBHBIC TPYIIIIBL:

1. KHCIOTHI;

2. OKCHUIAHTEHI,
3. DH3UMBI

4. Xelarbl.

Bribop cooTBeTcTByromero Opekepa OyaeT 3aBUCETh OT TN (QUIBTPAMOHHON KOPKH, KOTOPYIO
HEOOXOANMO yJIAIUTh, KOMIIOHEHTOB KOPKH, Ha KOTOPBIE MPEINOJIaraeTcsi BO3AEUCTBOBATh, COCTABA KHUIKOCTH
3aKaHYMBaHUS, 3a00WHON TeMmmIeparypsl W crocoba 3akaHuumBaHWA. [lodTOMy TpeyeTcs TpoBeacHHE
na00paToOpHBIX HCCICAOBAaHUK € Lenblo ompexaeneHus >¢dexkruBHOCTH OpekepoB. Takue wncciegoBaHUs
JIOJDKHBI BKITIOYaTh COBMECTHMOCTh pacTBOpa Opekepa KaK C JKUAKOCTHIO 3aKaHYMBAHUWS, TaK M OILEHKY
BO3MOXHBIX pEaKIUi C TPOMBIBOYHOM IKHUIKOCTHIO, IUIACTOBBHIM (IIOMIOM U TOpPOAaMHu (MUHEpalaMH)
MPOAYKTUBHOTO IjacTa [4].

[Hockonpky (uIBTpanoHHas KOpKa oOpaszyercs B mpoliecce (pUabTpariii IPOMBIBOYHON KUKOCTH IS
BCKPBITHS MPOIYKTHBHBIX TUIACTOB, TO HEOOXOAWM KPUTHYECKAN aHAIH3 KOMIIOHEHTOB, BXOJSIINX B COCTaB
9TOH XKHUIKOCTH. KpUTHUYECKUMI KOMIIOHEHTaMH SIBJISIOTCSI:

1. CsomooOpasyromue MaTepuaibl (TBepaas dasza):
* kapOonar kabnus (Safe-Carb) — pacTBOpUTENH: KUCIOTHI, YHIAHTEHI;
*  (ppakumonuposannasie yacTuisl conu (Flo-Wate) — pacTBopuTenw: mpecHas BOJAa, HEHACHIIICHHEBIE
pacTBOPHI COJEH.
2. 3arycTuTenu-CTpyKTypooOpa3oBaTeny (IOJIUMEPHI):
* kcanTtoBas cMmoia (XC-ouononumep, Duovis, Flo-Vis Plus) — pactBoputenu: okuciuTeny;
*  ckieporiokanbl (Biovis) — pacTBOpUTEIH: OKUCITUTEINH.
3. PeareHTsI A5 CHIDKEHUS (PUIBTPALIAU (TTOTUMEPHI):
*  wmomudunupoBannbiii kpaxman (Flo-Trol, Dual-Flo u np.) — pacTtBopuTens: KHCIOTBI, OKHCIUTENH,
SH3UMBI.
4. byposoii muam:
MECOK: - OOBIYHO HE MPEACTaBISET MPOOJIEMBI, TIOCKOJIBKY OH HEPaCTBOPHM; TJIIMHUCTBIE YACTHUIIBL:
TpYOHOyAaIUMEL. Jlydrne Bcero moafepKUBaTh MX MHUHHMAIBHYIO KOHIEHTPAIMIO B MPOMBIBOYHOMN
JKUJIKOCTH C TIOMOIIBI0 000pyI0BaHUs MO YAaJeHUIO TBEpAOH (a3bl Win pazbasieHueM. [ TnHHCTHIE
YaCTHIBI MOTYT OBITh PACTBOPEHBI CIIEUUANBHBIMHA «TJTUHOKUCIOTHBIMUY CHUCTEMAaMH, OHAKO TaKHe
00pabOTKH, Kak MpaBWIIO, CHOCOOHBI MPUBECTH K TOBPEXKACHUIO OOOPYIOBAaHWS 3aKaHUYWBAHUS.
O06pabotku pactBopamu ITAB Moryt ynydiiuTh yaajieHHE TJIMHHCTON (a3bl, OJHAKO B HEKOTOPBIX
TUIax 000pyIOBaHUS 3aKaHYMBAHUS 3TO CIIOCOOHO MIPUBECTH K €T0 3aKyIOPKE.
Oo6padotka II3C pacrBopamu Kucao0T. KUCIOTH TpaJulIMOHHO HCIOJIB3YIOTCS AJISl OUKUCTKH MOCIE
MOJIMMEPHBIX OYPOBBIX PAacCTBOPOB Ha BOJAHOW OCHOBE. PacTBOpBI KMCIIOT JEHCTBYIOT M Ha OHMOIOJIMMEPHI,
BXOZAIINE B COCTaB (DMIBTPAIIMOHHON KOPKHM M Ha KapOoHaT Kanblus. OHH pa3pylIaloT MOJIUMEPHI MyTeM
runpoimsa. O6padorka [13C pacTBopamu KHUCIOT TpeOyeT MPOBEACHNS aHAIM3a Hadana IEHCTBHS KUCIOT, T.K.
9acTO KHUCJIOTHl TPOPHIBAIOT (DUIBTPAIMOHHYIO KOPKY <«S3BIKAMH», WIS 10 TYTH HANMEHBIIETO
COTIPOTUBIICHHS.

Kucnorer manoaddexkruBasr mpu o0padotke II3C mocne pacTBOpOB Ha YriieBOAOPOJHOH OCHOBE.
Opmnako WX Takke mpuMeHsroT npu ounctke [13C mocime obOpatuMoit sMynbcuoHHO#M cuctembl (Faze-Pro).
Jwnamason temmepaTypsl MpUMEHEHHs OONBIIMHCTBA PAacCTBOPOB KHCIOT HaxoauTcs B mpenenax 45-120°C.
Haubonee pacmpocTpaHeHHBIM Ha HEQTSIHBIX MECTOPOXKICHUSX SBISETCS PACTBOP COJNSHOW KHCIIOTHI
KOHLeHTpauuen 5-28 %. OH MOKeT UCHOIb30BaThCA OAUHOYHO UM COBMECTHO C OPTaHUYECKUMHU KUCIOTaMHU.

Henocratkn xucnor. B HedrerazoBoit NpOMBINUIEHHOCTH NPUMEHSIOT PAacTBOPHI MUHEPAIBHBIX H
OpraHuuecKuX KUcnoT. J{ist m30ekanuns oOpa3oBaHus HANETa H 0cajKa HeOOXOAUMO MTPOBOIUTH UCCIIETOBAHUS
Ha COBMECTUMOCTb KHUCIOT C JAPYTHMH TEXHOIOTUYECKHUMH JKHUIKOCTSAMHU. PacTBOpBI KHCIOT TaKxke
MPEJICTABIISIOT OMACHOCTh MPY X MPAaKTUYECKOM UCTIOIh30BAHUU:

* MHUHEpaJbHbIE KHUCJIOTHl pearupyoT €O MHOTMMHM MaTepHajaMH, OCOOEHHO IpH MOBBIIIEHHBIX
Temmeparypax. [Ipr KHCIOTHBIX 00pabOTKax Kak B MpOLEcce OCBOSHHS CKBKWHBI, TaK U IPH
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MOCIEAYIONIUX ONpepalsix MO CTUMYJSIUH BO3MOXHA KOppO3us 3a00HHOrO O0OpyAOBaHMS.
Kucnornas xopposus moxker mnpuBectn K aBapusm ¢ HKT wim mnoBpexaeHusM 3a00HHOTO
000pymOBaHUS 110 KOHTPOJIO TTECKa;

*  TIpY IPOHUKHOBEHHUH B IUIACT KHCIIOTA MOXET PEarnpoBaTh M PaCTBOPSTH IEMEHT MOPO/IbI, yBEINIHBAS
TakuM 0o0pa3oM mpoHunaemMoctb. C Apyroil CTOPOHBI, pa3pylIeHHE LEMEHTa CIOCOOHO MPUBECTH K
00pa3oBaHMI0 MENKHUX YacTUI, KOTOpbIE TMPH JABMXKEHHH MOTYT 3aKOJIbMaTHPOBATh IIOPOBOE
MPOCTPAHCTBO M YXYIIINTh KOJUIEKTOPCKHE CBOMCTBA MPOAYKTHBHOTO IIJIACTa;

*  arpeccHBHOE JCHCTBHE MHHEPAIBHBIX KHCJIOT JIeNlaeT TOYHYIO YCTaHOBKY BaHH NPOOJIEMATHYHOM.
Kucnorel HauMHAIOT Pa3pyIIMTENBHBIA IMPOIECC KaK TOJBKO KOHTAaKTHUPYIOT C (IIBTPAIMOHHON
KOpPKOH, T . Ha 3a0oe ckBaxuHbBI. [locie pa3pymieHus (UIBTPAIIMOHHONH KOPKH KHCIOTa MOMKET
MPOHUKHYTH BrIIyOb MOPOJBI OBICTpEe, YeM OHa OyAeT BHIMBITA Ha TIOBEPXHOCTb. JTO TAKKE MOXKET
MpHUBeCTH K HeronHoi ounctke I13C;

*  KHCJOTHl TEPSIOT PEAaKIHOHHYIO CIIOCOOHOCTh MpHW pa30aBleHNH WIW HeHTpanmn3anuyd (BO3MOXKHO
TaKKe IMyTeM pa30aBleHWs]) WIM peakud C IOpOJaMH IDIacTa WM OCTaTKaMH IPOMBIBOYHOMN
JKUAKOCTH. B pe3ynpTe UCHONB30BaHHMA HEJOCTATOYHOIO KOJMYECTBA WJIM  HEJOCTAaTOYHOM
KOHIICHTPAIIMH KUCIOTHI (PMITBTPAIIHOHHASI KOPKA MOXET OBITh pa3pyllieHa He TOJTHOCTHIO;

* cnabple (MCTOIICHHBIC) PaCTBOPHI KUCIOT MOTYT NMPUBOJMUTH K OCaIKOOOPA30BAHUIO YACTHI], KOTOPHIS
pacTBOpUMBI TIpW HU3KMX 3HAaYeHUSX pH, OJHAKO CTAHOBATCA HEPACTBOPUMBIMH B HCTOIICHHBIX
pacTtBopax KucioT. Hampumep, xene30 MOXKET 0CaXaaThCs KakK xelleoOpa3HbIil MaTepral B KHCIIOTHOM
pacTBope, UCTONIEHHOM IPH PacTBOPEHHH KapOoHaTa Kanbius. [109TOMy KHCIOTHBIE COCTaBBI YacTO
coepKaT JKeJIe30XeIaTUPYIOIHUe peareHTsI [S].

Kak KuCHOTBI, Tak M OKHMCIHUTEIH SBIAIOTCA arpeCCUBHBIMHU, BBICOKOPEAKTHUBHBIMH XMMHKAaTaMH, U C
HUMH HEOOXOTUMO 00paIaThCsi B COOTBETCTBHH C TIPABMIIAMU TEXHUKH 0€30MaCHOCTH.

Bricokue KOHIEHTpanuy KHCIOT TPH MOBBIIIEHHBIX TEMIIEPaTypax CIIOCOOHBI MPUBECTH K OBICTPOMY
MPOPHIBY KOPKM U TIPOHUKHOBEHHUIO PACTBOPa KUCIOTHI BIIyOb KoJuiekTopa. Ilpm 3ToM KHcIoTa MOXKET
(UIBTPOBATLCS B IUIACT U HE Y4YacTBOBATh B JAJbHEHIIEM pa3pylICHUU (PUIbTPAIMOHHOW KOpKH. Jpyrumu
HETaTUBHBIMU TIOCIEACTBUSAMH TIPUMEHEHHS] KHCIOTHBIX 00pabOTOK MOXKET SBIATHCS (QIIOKYISAIUS |
JIUCTIEPTUPOBAHNE TTTMHHUCTHIX YAaCTHII, HAXOAAINXCSA B KOJJIEKTOPE.

Kucnorsl HECOBMECTUMBI €O MHOTUMHU CHHTETHUECKUMH MOJUMEPAMH, HAMpUMEp TaKUMH, Kak
MOJTUAKPHIIAMHJIBL.

IlpuMeHeHHe OKHMCAAIMX OpekepoB (okMcauTeNeil, OKCHMAAHTOB). OKHCIHUTENN BKIIOYAIOT
THITOXJIOPUTHI, MEpOOpaThl, MEPOKCUABI M MepcylbdaTbl. DTH XUMHUKATBl pPEarupyrT € OpPraHMYECKHUMHU
MOJIUMEPaMHU, U JHAIa30H UX PEaKIIHOHHON CIIOCOOHOCTH IOCTATOYHO MHUPOK. OHU MOTYT BCTYIATh B PEAKIIHU
KaK C METAIUTMYECKUMH TIOBEPXHOCTAMH TPYO, Tak M € MOPOJaMHU MPOAYKTUBHBIX IIacTOB. D()(HEeKTUBHOCTH
(peakuroOHHAs CIIOCOOHOCTH) XUMHUKATOB CHUIKAETCS TIOCIIe peakuu. TeMrepaTypa MpUMEHEHUS] OKHCIIUTEINEH
HaxoauTcsl B auamna3zoHe oT 25 no 95°C. HexoTopsie pacTBOPHI OKHCIUTEICH UMEIOT Y3KHE TeMIIepaTypHBIC
JTMATa30Hbl, B TO BpeMsl Kak Apyrue paboTaroT BO BCEM qUara3oHe TEMIIEPaTyp.

OKuCIUTENH «OTHAIOT» KUCIOPOJ MPH BBICOKHMX TEeMIepaTypax, KOTOPBIH XUMHYECKH B3aMMOJEHCTBYET
W pasjaraeT MOJIMMEPHBIE COCTABISIONINE (DUIBTPAIIMOHHON KOpKH. OHY MPUMEHSIOTCS CAaMOCTOSTENBHO HITH
KaK CTaausl JBYCTaJUMHON OYMCTKU C KHCIOTHOW 00pabOTKOH.

[IpunATO CUNTaTH,YTO TEpCyNb(aTHBIE OpeKepsl PearupyroT TONBKO IBAXKIHL. JleWCTBUTENBHO, IMPH
peaxky OHK MOTYT 00pa3oBaTh TOJIBKO 2 TMAPOKCHII-paZrKala, OAHAKO 3TH 2 pajguKaia MOTYT pearupoBaTh
CHOBa M CHOBa COTHHM MW TBHICSYM pa3. DTa peakinus NpeAcTaBiseT cOOOW MCTUHHBIH IMPOIECC KaTaiusa, C
MOMOIIIBIO KOTOPOTO TepCybdaThl SIBIstOTCA 3()PEeKTHBHBIME OpekepaMu sl MMOJIMMEPOB TOTHCAXAPUTHOM
IPYIIbI, HAMPUMEP TakuX, Kak XC-OHOMOINMEDHI.

CKopocTh, MpH KOTOPOH MOJIEKYJBI TepcyibhaToB 00pa3yloT 2 paauKana, 3aBHCUT OT TEMIIEpaTypHl.
[Tpu Temmeparypax Hmxe 50°C 3TOT mMporecc MPOUCXOANT JOCTATOYHO MeaieHHO. CorlacHO HMcCIeI0BaHHSIM
B 00IIeM ciy4ae OKHCIsIonIine Opekepsl padoratoT B 3,7 pa3a ObIcTpee NpH YBEIWYCHHH TeMIIEPATyphl Ha
~10°C.

Henocratku okucnurenei. OCHOBHbIE HEAOCTATKH OKUCIIUTENEH 3aKIII0YAIOTCSA B TOM, 4TO:

* THUIOXJOPHUTHI AarpecCHBHBI 10 OTHOIIEHWIO K CTald, BKIOYas 13-XpOMHUpPOBAaHHYIO CTajb.
PactBopennoe keme3o o00pa3yeT KOJUIOMIHBIE YACTHIBI «PXKABUMHBDY, KOTOPBIE SBISIOTCS
MOTEHIUAIBHO OMACHBIM 3arpsi3HUTEIEM KOJUIEKTOpa TBEpAoH (a3oii;

*  BBICOKO- M HU3KONIECIOYHBIE >XUAKOCTH PACTBOPSIOT CHIIMKATHI WM MHKDPOTIOPOBBIE KPEMHHCTHIC
CJIaHIIBI, KOTOphIe O0pa3yloT MEJIKHE YacTUIbl. DTH IOJBHMKHBIE YaCTHIBI CIHOCOOHBI 3aKyNOPHTh
MOpoBbIe KaHabl. HU3KOMpOHUIIaeMble KOJUIEKTOpa OOBIYHO SIBISIFOTCS 0OJiee WyBCTBHTEILHBIMH K
TaKOMY 3arps3HEHUIO;

*  OKHCIUTEIN MOTYT pearnpoBaTh C TIIMHAMH WU 00pa30BBIBATH AIMYIBCHH. BOIBIIMHCTBO OKUCITHTENEH
XapaKTepU3yloTcsl BBICOKUM YpoBHEM pH U MOTyT nucnepriupoBarh IIMHUCTbIE YaCTHIIBI,

*  OKHCIUTEIU HE JIOJDKHBI MPUMEHSTHCS B KOMOMHAIMSIX C KUCIOTaMH, IIOCKOJIBKY B 3TOM CIIy4ae MOTYT
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00pa30BBIBATHLCS SIOBUTHIC Ta3bI;

*  arpecCHUBHBIC OKUCIUTEINA CHOCOOHBI MPHBECTU K OBICTPOMY IMPOPBIBY (PHILTPAIMOHHOW KOPKH H
00x01y GUIHTPATMOHHON KOPKH;

* MpH pa3pylICHHH TOJUMEPHOU COCTABIIONICH (GWUIBTPAIIMOHHOW KOPKHA OKHUCIHTEISIMHA BO3MOYKHO
MPOHUKHOBEHHE KOMIIOHEHTOB IPOMBIBOYHOM >KUKOCTH B KOJLIEKTOP [6].

[pumenenue 3H3UMOB. OOBIYHO SH3UMBI ONPEACTSAIOTCS KaK HPHUPOJTHBIE KaTallM3aToOphl, T. K.
OOJIBIIMHCTBO OMOJIOIMYECKUX IMPOIECCOB BKIIOYAIOT 3H3MMbI. DH3UMBI SIBJSIOTCS OOJBIIUMH MOJICKYJIaMH
OEJIKOB, COCTOSAIINX U3 IIEMIOYEK aMUHOKHUCIOT. [IpoCThie SH3UMBI COCTOSAT MeHee YeM u3 150 aMHHOKHUCIIOT,
TP 3TOM CIIOKHBIE (THIHYHBIE) SH3UMBI UMeIOT 400-500 aMHHOKHCIIOT.

OH3WMBI, TPHUMEHSIONINECS B He(TEra3oBOW MPOMBINLICHHOCTH, SBISIFOTCS CHEIU(QUYHBIMA IS
OTIPEICTICHHBIX TPYII MOJMMEPOB. DH3UMBI, pa3pyllaroniue amuiaszy (Kpaxmai), HE BO3JCHCTBYIOT Ha
KCaHTaHOBBIC OMOTOJIMMEPBI U HA00OPOT, UTO IMO3BOJIIET CEJIICKTUBHO pa3pyliarth (QUIbTPAI[MOHHYIO KOPKY B
3aBHCHMOCTH OT €€ cocTaBa. Kak W TMITOXJIOPHUTHI, YJH3UMBI HE PaCTBOPSIOT KapOOHAT KaJbIIHsl, IOITOMY €CIIH
yIOaJieHHe KoJbMaTaHTa SBISICTCS OXHOW W3 OCHOBHBIX 3amad, oOpadotky II3I1 sm3uMamMu HeoOXommMo
KOMOHMHHPOBAThH C 00paOOTKOM XEIATHRIMU COSAMHEHUSIMHU.

OH3HUMEI SBJISIOTCS KOPPO3UOHHO-0E30MACHBIMUA PEarecHTaMi — OHHM HE PEarupyrT C Kelle30M M He
00pa3oBBIBAIOT HEPACTBOPUMBIX OCAJIKOB «P’KABUHUHBDY, KOTOPBIC SIBISIOTCS IMOTCHITMAIBHO OIACHBIMH
COEJIMHEHUSIMH, 3aKyOPUBAIOIIMMU MOPBI NOPOABI-KOJIIIEKTOpa. T.K. 3H3UMBI SIBJISIOTCS KaTalu3aTopaMu, TO
OHHU TPAKTUYECKU HE PACXOAYIOTCS B PEAKIUHU, BCIECACTBUE YETO MOIYT pa3pyllaTh MOJUMEPBI 10 TEX IIOP,
IIOKa HE UBMEHHUTCS Cpella pEaKLIUH.

OOBIYHO 3aKayKa MavyK{ Ha OCHOBE SH3MMOB B 30HY IPOJYKTHBHOTO IUIACTA HE BBI3BIBACT CIIOKHOCTEH,
MOCKOJIbKY JH3MMBI JCHCTBYIOT AOCTaTOYHO MEAJICHHO, B PE3yJIbTaTe JOCTUraercs Oojiee MOJIHOE YAaJCHHUE
(UITBTPAIIMOHHON KOPKH.

HenocraTtku sH31MOB.

HenocraTku 3H3UMOB 00YCJIOBIICHBI TEM, YTO:

* DJH3MMBI BECbMa YYBCTBUTENIbHBI K Cpele peakuuu. Temmneparypa, pH, conep:xaHue MOHOB KajibLIMS
(’KeCTKOCTh) W JAp. CIMOCOOHBI KaK YIYUIIHTh, TaK W YXyImHTh 3pdektuBHOCTS 00padotkm [13C
SH3VWMaMHU;

* HCHOJNB3yeMbIE B OTPacid peareHTbl KMEIT JOCTATOYHO Y3KUWA TeMIlepaTypHBIM aHana3oH
MpUMEHUMOCTH — OT 4 10 95°C.

QOuucrka II3C ¢ noMompblo XxenaTtoB. XenaTHBIE COEAWHEHHUS (XENaThl, BHYTPUKOMIUIEKCHBIC
COCIUHCHHMS, KJICIITHCBHU/IHBIC COCIMHEHMSI), MIPEICTABIAIONINE COO0M KOMILICKCHBIE COCIMHEHHS, B KOTOPBIX
JUTaH[ TMPHUCOENIWHEH K IEHTPAILHOMY aTOMY MeTala MOCPEACTBOM JIBYX MM OOJBIIET0 YHCIA CBS3EH,
MO3BOIISIIOT  TOCTaTOYHO A(PGEKTUBHO pa3pymiaTh KapOOHAT KaJbIMsl, CBSA3BIBAS €r0 B OPraHMYECKOe
coenuHenne. Hawmbonmee dYacTo B MPOMBIBOYHBIX JKHUIKOCTSX HCIOIB3YIOTCS XEJaTHBIE COEIUHEHHUS,
MPOU3BOJIHBIE OT 3THJIEHINAMUHTETPAYKCYCHON KUCIIOTHI.

Xenatel pabOTaOT TOpa3Io0 MEIJIEHHEE W «MSTde» KUCIIOT, HE CKIOHHBI K aKTUBHBIM XHMHUYECKHM
PEaKIusIM C TUTaCTOBBIMH (MITFOIaMU WM MUHEPAJIAMH, CIATralolIMMH KOJUIEKTOP, YTO MO3BOJISET CYIIECTBEHHO
cHusuth puck 3arpsizHenust [13I1. K momomHuTenpHBIM MpeMMyIIeCTBAM XEJIATHBIX COEIWHEHUNM OTHOCHUTCA
HH3Kas KOPPO3UOHHAS aKTUBHOCTb, Majlas TOKCUYHOCTB, JIETKOCTh TPAHCIIOPTUPOBKU U XpaHEHMUS.

st moBeimenus 3¢ dexkruBHocTH ouncTku [I13I1 XemaTtbl MOTYT NMPUMEHSATHCS COBMECTHO C JIPYTUMHU
peareHTaMH, TaAKUMHU KaK KHUCJIOTHI MJIM SH3UMbI. HU3KOIIIEeI04YHbIEC PACTBOPHI XEIATOB TaKkke 3()(HEKTUBHBI PU
yaaneHu# QUIBTPAMOHHON KOPKH, 00pa30BaHHON 00paTUMBbIMHU SMYJIbcHOHHBIMU PYO [1].
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CHEMICAL METHODS FOR CLEANING THE BOTTOMHOLE WELLBORE ZONE
Pronin F. O.
Baikal State University, Irkutsk, Russia

In the article, the areas of application of chemical methods for cleaning the bottomhole zone of

a wellbore are noted, and also their classification is given.
Keywords: near-wellbore zone, chemical cleaning, drilling, oil
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VJIK 55

CHUCTEMA T'A3JIN®THOM JOBBIYA HE®TH
Hlenkun b. C.
3abatikanvckuii cocyoapcmeennwiii yrusepcumem, Yuma, Poccus

B cmamve onucan memoo eaziugmuou 000wbiuu Hehmu, NpUMEHSEMbI Ce200Hs Nocie
OKOHYAHUSL BOZMOICHOCU (hOHMAHHOU Q0ObIYU.
Kniouesvie cnosa: eaznugpmusiii cnocob, negpmo, mecmopodicoeHue, nojiesHvle UcKkonaembie

[Mocne mnpekpamieHuss (QOHTAaHMPOBAaHUS W3-32 HEXBATKU IUIACTOBOM HDHEPTUM IEPEXOMdsAT Ha
MEXaHU3UPOBAHHBIIM CIIOCO0 HKCILTyaTallMl CKBAXWUH, IIPH KOTOPOM BBOJST AOMOJHHUTEIbHYIO SHEPTUIO U3BHE
(c moBepxHocTH). OIHUM U3 TAaKUX CIIOCOOOB, MPU KOTOPOM BBOAAT SHEPIHIO B BHIE C)KATOTO ras3a, SBISETCS
ra3nudrt. [lpn Hanumuuu BOJM3K Ta30BBIX MECTOPOKACHUH (MM CKBKUH) C JIOCTATOYHBIMH 3armacaMu U
HEOOXOJMMBIM JJaBIICHHEM HCIIOJIb3YIOT OECKOMITPECCOPHBIN ra3nmudT it A00bYU He(hTH. JTa CUCTEMa MOXKET
ObITb BPEMEHHON MepOH — [0 OKOHYaHHsS CTPOMTENbCTBA KOMIPECCOPHOW CTaHIMH. B naHHOM cityuae
cucrema ra3nura OCTaeTcsl MPAKTUIECKU OJUHAKOBOW C KOMIIPECCOPHBIM ra3iu(TOM M OTIMYAETCS TOJIBKO
WHBIM HCTOYHHKOM Ta3a BBICOKOTO NaBiieHHA. ['a3nmudTHas KCIUTyaTalusi MOXET OBITh HENpPEpHIBHOM MU
nepuoanyeckoil. [lepuonndeckuii raznmudT NpuMeHseTcs Ha CKBaxkuHax ¢ pedbutamu 10 40—60 T/cyT mm ¢
HU3KUMU TUTACTOBBIMH NaBiieHUsIMH [ 1, 2].

[pu raznudrHOM crocobe IKCIUTyaTallid HEJOCTAoIIas DHEPrusl MOJACTCs C TMOBEPXHOCTH B BHUJIE
SHEPTUH CKATOro Tasa Mo CleluanbHOMY KaHary. ['a3nudT moapasnensercs Ha JBa THIA: KOMIPECCOPHBIA
Oecxommpeccopublif. IIpm  kommpeccopHoM razmudTe U CKATUS MOMYTHOTO Tra3a NPUMEHSIOTCS
KOMIIPpECCOpBl, a TpU OECKOMIIPECCOPHOM Ta3Nu(Te HCHOIB3yeTcs Tra3 Tra30BOT0 MECTOPOXKICHHUS,
HaXOJSIIUICS O] TABJICHHEM, WM U3 IPYTUX UCTOUHUKOB.

l'a3nudt OTHOCHTENBHO APYTHMX MEXAHW3WPOBAHHBIX CIIOCOOOB JKCIUIyaTallMM CKBaKUH HMEET Pl
MPEUMYIIECTB: BO3MOKHOCTh OTOOpa 3HAUHUTENBHBIX 00BEMOB JKHUAKOCTU C OOJBIIMX TIyOMH Ha BCEX ATamax
pa3paboTKH MECTOPOKICHUSI TPH BBICOKUX TEXHUKO-IKOHOMHUYECKHX ITOKA3aTeNsIX; MPOCTOTa CKBAKHHHOTO
o0opysoBaHus W YIOOCTBO e€ro oOCiIykuBaHus; 3(PPEKTUBHAS HKCIUTyaTallds CKBAXHH C OOJBIIAMHU
WCKPUBJICHUSIMU CTBOJIA; 3KCIIyaTalusl CKBAXUH B BBICOKOTEMIIEPATYypPHBIX IUIAcTaX M ¢ OOJBIIUM Ta30BBIM
(akTOpoM 0€3 OCIIOKHEHUH; BO3MOXKHOCTh OCYILECTBIICHUS BCEr0 KOMIUIEKCA HCCIIENOBATEIBCKUX PadoT 1o
KOHTPOMIO 3a paboToOil CKBaXHWHBI M pa3pabOTKOW MECTOPOXKIEHHS; TIONHAs aBTOMaTH3alusl U
TeJeMeXaHu3alusl POLeccoB N00bUM He(TH; OONbILINEe MEKPEMOHTHBIE MEPUOABl pabOThl CKBaXXHH Ha (OHE
BBICOKOW HAaJIe)KHOCTH O00OPYJOBaHHS U BCEH CHCTEMBI B IEJIOM; BO3MOXKHOCTH OJHOBPEMEHHO-Pa3ebHON
JKCIUTyaTallid [BYX IIACTOB W OoJjiee TPH HAASKHOM KOHTpOJIE 3a IIPOIECCOM; MPOCTOTa OOpHOBI C
OTJIOKEHUEM TapaduHa, CoIeH U KOPPO3HOHHBIMHU IPOLIECCAMH; MMPOCTOTAa PadOT MO MOA3EMHOMY TEKYIEMY
PEMOHTY CKBaXXKHHBI, BOCCTAaHOBJIEHHIO pPa0OTOCHOCOOHOCTH IOA3EMHOI0 O0OpyNOBaHUS Uil MOXbeMa
MPOAYKLIHHU CKBaXHHHI [3].

Henmocratkamu Taznudra mo Tpaguldd CUYHTAIOTCS BBICOKHE HayallbHBbIE KallUTaJbHBIC BIIOXKEHUS,
(OHAOEMKOCTh W METAIIOEMKOCTb. JTH IIOKa3aTeld, BO MHOTOM 3aBUCSILUE OT MPUHSITONH CXEMBI
o0ycTpoiicTBa pOMBICIA, HEHAMHOTO IPEBBILIAIOT MOKAa3aTeIn MPH HacoCHOW noObrye. Hambosnpiiee umcio
JIIEMEHTOB B cHUcTeMe Tasznudra u Ooiiee cI0KHOE 000pyIOBaHUE HMCIOJIB3YIOTCS B CIydae KOMIIPECCOPHOTO
raznudra [4]. CoBpeMeHHBIH Ta3au(THRINA KOMILIEKC MPEACTaBISIET COOOH 3aMKHYTYIO TEpMETHYHYIO CHCTEMY
BBICOKOT'O IaBJICHUS.

OCHOBHBIMH 3JIEMEHTAMH 3TOI CUCTEMBI SIBJISIFOTCS: CKBRXKUHBI, KOMIIPECCOPHBIE CTAHIIMH, Ta30TTPOBOIBI
BBICOKOTO JIaBJICHHs, TPyOONpoBoAbl Aisi cOopa HepTH M rasa, CemnapaTopbl Pa3IUYHOTO Ha3HAYCHHS,
raopacupeaenuTeNibHas 0arapesi, TPyNIIOBbIE 3aMEPHBIC YCTAHOBKH, CHCTEMBl OYHMCTKH M OCYIIKH Ta3a ¢
pereHepanmeil STUICHTIINKOIIA 6, JOKIUMHbBIE HACOCHBIE CTAaHIIMH, HePTECOOPHBIH MyHKT.

B coctraB xommiekca Bxogut cuctema ACY TII, koTopasi BKJIIOUYaeT BBIOTHEHHUE CIETYIONTNX 3a7ad:
U3MEpeHHe M KOHTPOJIb pabouyero AaBi€HUS HA JMHUAX MOAAYM Ta3a B CKBAXHWHBI Ha MaruCTPalbHBIX
KOJUIEKTOpaX; M3MEpPEHHE U KOHTPOJIb Iepenaja NaBJICHWS; YNpPaBICHHE, ONTHMHU3AlMA M CTAOMIM3aLus
pexuMa paboThl CKBaXKUH; pacueT pabouero rasza; U3MepeHne CyTOYHOro Ae0nTa CKBaXKUHBI 10 He()TH, BOJIE U
o0mieMy 00beMy KUAKOCTH [5].

B pesynpraTe pemieHns 3ajadd ONTUMAJIbHOIO paclpelesieHUs KOMIPHUMUPYEMOTO rasa Il KaXKaou
CKB)XMHBI HA3HAYaIOT OIPENEJCHHBIH PEXUM 3aKauKU ra3a, KOTOPBIH HEOOXOOMMO NOAJEPKHUBATH 10
CIIEAYIOIIEro M3MEHeHus pexuma. [lapameTpoM [uis cradWiM3aluy TNpPUHUMAETCs Mepenaj AaBlIeHUs Ha
WU3MEpUTEbHOM MIaiibe AudMaHoOMeTpa, YCTAaHOBICHHOTO Ha pabouei TMHUY MOJayuH ra3a B CKBAXKHHY.

Brei6op Tuma raznudTHONH YCTAaHOBKM W 00OpyIOBaHHS, OOECHeuMBaIONIero Hanbojee aKTHBHYIO
IKCIUTYaTalUI0 CKBAXXWH, 3aBUCHT OT TOPHO-TEOJIOTMYECKUX W TEXHOJOTHMYECKHX YCIOBHH pa3pabOTKU
9KCIUTyaTallMOHHBIX OOBEKTOB, KOHCTPYKLIMH CKBAXXHH W 33JIaHHOTO peXuMa HX dKciutyatanuu. Ctporoit
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Kiaccuukanuyu ra3iu@THBIX YCTAHOBOK HE CYIIECTBYET, U OHHM TPYIIUPYIOTCS Ha OCHOBE CaMbIX OOIIUX
KOHCTPYKTHBHBIX U TEXHOJOTHYECKUX OCOOCHHOCTEH.

B 3aBucuMocTH OT KONM4ecTBa PSIOB TPYO, CIYMIEHHBIX B CKBAXKUHY, X B3aUMHOTO PACIIONIOKEHUS H
HaIpaBJICHUsI BIDKEHUS pabodero areHTa W Ta30’KUIKOCTHOW CMECH MMEIOTCSI CHCTEMBl Pa3IMYHBIX THIIOB:
OMHOPSAHBIA TMOABEMHUK KOJBLIEBOW W LEHTPAJIBbHOM CHUCTEM; ABYXPSAHBIA MOABEMHUK KOJBLIEBOW U
LIEHTPAIBHON CHCTEM; MONYTOPAPSIIHBIA JTU(GT OOBIYHO KOJBIEBOH cucTeMbl. llepedynclieHHbIE CHUCTEMBI
ra3nu@THBIX TMOABEMHHKOB HMEIOT TPEUMYIIECTBA M HEJAOCTaTKH. B CBA3M ¢ 3TUM 000CHOBaHHE
LIEJIeCO00Pa3HOCTH WX MPUMEHEHHUS MPOU3BOJUTCS C YYETOM TOPHO-TCOJIOTMYSCKUX M TEXHOJOTHUECKUX
0COOCHHOCTEW KOHKPETHOTO 00heKTa pa3pabotku. [lo cTerneHu cBsA3u TpyOHOTO U KOJNBIIEBOTO MPOCTPAHCTBA C
3a00eM CKBaKMHBI YCTAaHOBKH ra3nudra AENATCS Ha OTKPHITHIE, TTONY3aKPHITHIE U 3aKpPHITHIE [6].

OnbIT pa3paboTku HePTAHBIX MeCTOPOXAeHUH 3anagHoli CHOMpH MmoKa3a, 4YTo Hauboee palMoHaIbHA
CUCTEMa, TpU KOTOPOW CKAThIi ra3 OTOMpaeTCss M3 CKBaXKWH, OOOPYIOBAHHBIX i J00BIYM Tra3a |
OCYIIECTBJICHHUS BHYTPH CKBa)XWH. BHYTpHCKBaxXWHHBIN Ta3nmudT - Hanbonee 3 PeKTUBHEIN crmocod momxsemMa
XKHUAKOCTH. OCYIIECTBISIETCS OH ITyTEM IEeperyCcKa ra3a U3 BhIIIeNexaliero (BO3MOXKHO, M M3 HIKEIEKaIIero)
ra30BOTO IUIACTA Yepe3 CIEIUATBHBIA 3a00WHBIA PETYISATOP.

[IpuMmeHeHne BHYTPUCKBRXKHMHHOTO Ta3iW()Ta TIO3BOJIAET WCKIIOYUATh CTPOUTEIBCTBO HA3EMHBIX
ra3ompoBOAOB ISl cOOpa W pacmlpefeNieHns Ta3a W Ta30pacipeleIUTENIbHBIX ITYHKTOB, YCTaHOBOK IIO
MTOATOTOBKE Ta3a (OCYyIKa, yAaJeHUE YacTH JKUIKUX YTIECBOJOPOJIOB, OYUCTKA OT CEPOBOJOpOaa). B cBs3m ¢
BBOJIOM B TMOIBEMHHK ONlMke K OaliMaky HAaCOCHO-KOMIIPECCOPHBIX TpPyO Tra3a BBICOKOTO JIaBICHHS
obecrieunBaeTcs BBICOKas TepMOAMHaAMU4YecKas 3(PPEeKTHBHOCTH TOTOKa B TMOmbeMHHKe. Ecimm mpu
0ECKOMIIPECCOPHOM W KOMIIPECCOPHOM  TaznudTax NpHU JIYYIIUX PEeKUMaX TEpMOJAUHAMHUYECKAs
s dexruBHOCTh cocTaBisieT 30—40 %, To Mpu BHYTPUCKBAXXMHHOM OECKOMIIPECCOPHOM Tra3nu(Te 3HaYCHHUE
ee gocturaet 85-90 %.
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GAS LIFT LIFTING SYSTEM
Schepkin B. S.
Transbaikal State University, Chita, Russia

The article describes the method of gas lift oil extraction, which is used today after the end of

the possibility of fountain extraction.
Keywords: gas-lift method, oil, deposit, minerals
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VK 69

MN3PA3LOBBIE IIEYHA TOMCKA
bypenosa T. B.
Tomckuii 20cyoapcmeennviil apXumekmypHo-cmpoumenvHulil yHusepcumem, Tomck, Poccus

Jlannasi cmamosi nocesiwena akmyanvbHou npobneme u3paszyosvix neuetl Tomcka, Komopvle 8
Hacmosiyjee 8peMsi NPAKMu4ecKku NOIHOCMblO ympaueHnvl. Tem He MeHee, 8 npoyecce
PecmaspayuoHubix pabom HA NAMSIMHUKAX APXUMEKMYpbl NPOEKMUPOSUWUKAM YACMO NPUXOOUNCSL
CMAIKUBAMbCSL ¢ NPOOIEMOl 80CCO30AHUsL MAKUX neyel. B cmambe paccmMompeno KOHCMpYKmMugHoe
UCNONIHEHUEe U3PAs3yos U ux oOekopamusHoe ogopmienue. B xode uccredosanusi usyuyeHvl mpu
OCHOBHBIX WIKOILL NO U320MOGIeHU0 u3pasyos 6 Poccuu. Paccmompenvl uzpasyvl ¢ 2OHYAPHBIX
3a60006 Tomcka u Bumebcka.

Knrouesvie cnosa: Tomck, uspasey, neunoe omonjenue, 20H4APHAsL MACMEPCKAS, NAMAMHUKU
apxumexmypul, pecmaspayusi U3pasyos

Hayunwiii pyxosooumenv: Cmosx FO. A., kano. apx.

l'onuapHoe wuckyccTBo pasBuBasiock co BpemeH JlpeBnero Erumra. Ilog 3ThM TepMuUHOM ciiemyet
MMOHUMATh HE TOJIbKO U3TOTOBIIEHUE TIHMHSHBIX TOPOIIKOB, HO TAKXKE M CO3JaHHe OOJIMIIOBOYHOTO MaTepHaia
qutst 3nannid. CaMble ApeBHHE 00pasipl OOIMUIIOBOYHOTO Marepuana, KOTopble HacuuThiBaloT Oonee 1000 ner,
OBLTH BBITIOJIHEHBI 3 KEPAMUKH C TTOKPBITHEM OJIOBSHHOH TI1a3yphbIo.

[TonsiTue «m3paszeny npuxoguT kK HaMm u3 ctpad EBpomnsl B VIII B., rae 3TOT MaTepuan UCHOIb30BaId B
KadecTBe OOJUIIOBKH ITOJIOB M CTEH. boMbIryto momynsipHOCTh Takoi BUA oTnenku HaOupaeT B XV-XVII Bekax,
u, HaunHag ¢ X VII Beka, noxoaut 10 Pycckoro rocygapersa. CIoBO «U3pa3e»IIPOUCXOIUT OT PYCCKOTO CIIOBA
«obpazen». Tak Ha3pIBaNM KepaMUUECKHE W3IEIHS, KOTOPBIE HCIOIb30BAIN AJISl YKPALICHUS! HapY)KHBIX CTEH
XpaMOB, JBOPIIOB, a TAKKE OOJIMIIOBKH ITeUeH B apaIHbIX MOKOsSX [1].

B XVII Beke Ha Pycu u3pa3noBoe HUCKYyCCTBO HauMHAET mpoiBeTaTh B Mockse, Binaaumupe, Huxxnem
Hogropoae u fpocnasie. [IepBrie ynoMuHaHus 00 U3pasiiax MOSIBISIOTCS B PACXOAHBIX 3amHCIX MOCKOBCKUAX
npuka3oB mnepBoii monoBuHbl X VII Beka. B rocynapcTBeHHBIX M MAaTpHAPIIMX JBOpPaX padOTad TOHYAPHI U
nmeyHuKyd. BriepBele «medb oOpasioBast Oemasi» Oblta BBITONIHEHA B 1613 romy B TocymapeBBIX XOpoMax
MacTepoMm MapteiHKo Bacuem [2].

[locne Bo3Bpamienus 3eMenb bemopyccuum m YkpauwsHel B coctaB Pycckoro rocymapcrtBa, B MOCKBY
MPUXOJISAT HOBBIE MacTepa, MPUHOCSIINE C COOOW HOBBI CTUIh M HOBBIE TEXHOIIOTUU U3TOTOBIICHUS U3PA3IOB.
B 1654 romy Owuia ocHoBaHa um3pasmoBas Mactepckas MBepckoro Bammaiickoro MoHacTwIps, a B 1658 -
BockpecenckoroHoBo-Hepycanumckoro. Beayiyto poibs B 000MX MacTepCKUX UTPATH BBIXOJIIBI U3 TJIABHBIX
LEHTPOB HU3pa3lOBOro npousBoacTBa benopyccun. B 1666 rogy nocie Hu3BepskeHus: natpuapxa Huxona ero
TOHYapHas MacTepckas IepexXoauT B MacTepckylo bompmoro asopma. C 3TOro MOMEHTa H3PaslloBOE
MIPOM3BO/ICTBO HAUMHAET MCIIOIB30BaThCS TIOBCEMECTHO B TOpojax U cénax, a HauuHas ¢ 1667 roja uspasnamu
yKpamarT (acaasl MOCKOBCKUX KYJIbTOBBIX COOpYXeHUH. CaMbIM 3HAMEHHTHIM B 3TOT HEPUOJ CTAJl MacTep
Creman Ilomybec, oH akTuBHO paboranr B MockBe m HoBo-HMepycammMckoM MOHACTHIpE, TIE€ Y HETO
HaxoJuIach COOCTBEHHAS TOHYapHAs MacTepckas [2].

C mosiBNeHHEM MacTEpCKHXBO3ZHHKACT OOJBIION CIIPOC HA YKpalleHHe Teued m3pasnamu. Takue meuu
ObUTH CTIEIU(UYHBI, HA BBHIMOJHEHUE 3TOH pa0OThI HY)XHO ObUIO JBa MacTepa. OAWH CKIAABIBAN TOMKY, a
BTOPOM OJHOBPEMEHHO BBITIONH:UT pabOTy MO AEKOpUpPOBaHMIO. Takoro poja mmedb MMeNla HE TOJIBKO
3CTETUYECKH KPACUBBIN BUJI, HO U o0Jierdaja paboTy B yXoJe 3a cO00il.

W3zpasnoBasneus obnanana psaoM MPEHMYIIECTB B CPaBHEHHH C medamu 0e3 OOMWIIOBKH. Bo-mepBhIX,
M3pasIoBas Medb, MOKPHITas TIIa3yphi0, OTBEYANIa THTHEHHYECKIM HOpMaM, ¢ He€ JIETKO MOYKHO YIAalTUTh TBLIh
u Jo0ble 3arpA3HEHHs, TakKe OHa He IMpOINycKana JbIM M Tapb W3 TONKH, TEM CaMbIM IpeaoTBpalias
3arpsi3HEHHUE BO3/yXa M COXpaHssi HHTEpbep 0e3 KOmoTu. Bo-BTOpHIX,01aroapssHaIMuuIo y n3pasia pyMIIbIETO
TonmuHa coctaBisuia 40-45 MM, YTO MHO3BOJBUIO YBEJIMYUTH TEIUIOEMKOCTh ME€YHM U IPOAOJDKUTEIBHOCTh
TEIUIO0TauH, TEM CAMBIM MIPHUBOS K CHMYKEHHIO TOIUIMBHBIX PECYPCOB. B-TpeThux, mpu cirydaifHOM KOHTaKTe
C MOBEPXHOCTHIO TICUHU MOJYYUTh OKOT OBLIO MPAKTHUYECKU HE BO3MOKHO. Hannuue BHYTpEeHHHUX KaMep/Ienaio
OTHOCHUTEIBHO HEBBICOKOW TEMIIEpATypy MOBEPXHOCTH U3PA3I0BOI MEUH.

PaccmoTpum ctpoenre u3pasia. B 1enom, u3paserr mpencrapiseT co00i IIMHIHYO TUIMTKY ¢ PYyMITOH Ha
TBUTBHOM CTOpOHE. Pymmna- 3T0 BhICTyN B BHAE KOPOOKH, 1O rabapuTaM MEHBIIIe OCHOBHOM IUTOIIAIH MU3ICIus,
MPHUJIAIOIINN €My MPOYHOCTh M CO3/IAIOIINI BO3AYIIHYIO IMPOCIONKY MEXKIy TIEUbIO U JIUIIEBOW TTOBEPXHOCTHIO
n3pasiia, 9TO CIOCOOCTBYET MOBBIMICHHIO TernioeMKocTH medd. [lo ¢gopme m3pazubMOryT OBITH ITUIOCKUMHU
(bpoHTaIBHBIE), IPEIHA3HAYCHHBIMHE JIJIsI OOJIMIIOBKY POBHBIX MMOBEPXHOCTEH; YIIIOBBIMHU, MTPEIHA3HAYCHHBIMU
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JUTsE OOJTMIIOBKM TOPLEBBIX YacTel meur; (pacOHHBIMH, MPEAHA3HAYCHHBIMH JAJIS JCKOPHPOBAHHS OTAEIBHBIX
BBICTYIAIOIINX 3JIEMEHTOB, TaKMX KaK KapHU3bl WM MOSACKU. Ilo CTpyKType MOBEpXHOCTH: peibedHBIE,
rnaakue. Ilo Tumy TOOKpBITHA: TIJ1a3ypOBaHHBIE, IIOKPBITBIE LBETHBIMM SMalsiMU  (MaloJIMKOMN);
HeTJla3ypoBaHHbIe (ApPXUTEKTypHAs TeppaKoTa, OJHAKO BCKOpPE M TaKWe M3PasIlbl CTAIH MOKPHIBATH 3€IEHOMN
rna3ypeio — MypaBoii). [lo Hanu4uMi0 puUCyHKa: ¢ PUCYHKOM, TJ€ MOIJIH M300pakaThCs IIBETOYHBIC MOTHBHI,
nei3axxu, MuQUUEecCKue CylecTBa; 0e3 pUCyHKa — IUTUTKA Obljla OKPHITa OJHOTOHHO OINPEENICHHOrO IIBETa
TJ1a3yphI0 WK AMaibio [3].

Paznruanyu HECKONBKO MIKOJ, KOTOPBIM ObLTa MPHCYIA CBOSI TEXHUKA UCTIONHEHHS penbeda U PUCYHKA.
B wactHocTH, Ilereprodckas mkoma oTiaMvanach HamMCcaHHEM MOTHUBOB EkaTepMHHMHCKOro aBopua u
Ilereproda B cuHe-6e10l U OXPUCTO-KOPUYHEBOM raMMe B roJIaHACKOM cTmiie. Ha m3pasumax uzoOpaxanu
[BETOYHBIC OPHAMEHTHI, Neii3akHble KapTuHBI Hurypsl moseir. B XVIII Beke BrevaTIeHHBIH TOJTaHICKUMHA
uzpasuamu [1€rp 1 oTkpeun cBOE mpousBoncTBo «kadueit» mox Cankrt-lIlerepOyprom B ropoxe CrpenbHe.
OTUMH U3pasnaMu 00JIMLEBAIM NPAKTHYECKH BCE ABOPLOBbIEC eur. OTINYNEM OT YUCTO TOJUIAHJICKOTO CTHIIS
craino obmime aeKopa, CuHe-Oenas pOCHHCh M HamudreOappoKaJbHON paMKH C 3aBUTKAMH IIBETOYHOTO
OpHaMEHTa.

B ormmune ot Ilereprodcekoii, SpocnaBckas mKona He cTaja OrpaHUYMBATh ceOsi B LIBETOBOW raMMe U
co3mana CBOM IBeTa WM THIHMYHBIA Yy30p. SIpociaBckue W3pasibl HUMEIOT EAHHYI0 KOMIIO3WITUIO - 3TO
MOJTUXPOMHAS PO3ETKA, KOTOpasi MOXKET COCTOSAThH M3 JBEHAALATH, BOCBMH WM IIECTH JIETIECTKOB. Takoro Buaa
Y30p MOT CTaTh CJIEACTBUEM aKTUBHON TOPTOBIH C A3HEN, YbH KOBPBI HIMEIU CXOKUI PUCYHOK.

OcobenHocTh pocnicu Bragumupo-Cy3nanbckasi MIKOJBI YXOOUT JANEKO B HCTOPHIO. ApPXHUTEKTypa
3THX JIBYX TOPOOB ObllIa BeCbMa caMOOBITHA 1 UMella CBOI COOCTBEHHBIH CTHIIL C AeMeHTamu (orbkiopa. Ha
¢acagax yacto MOTJIM HM300pakaTh KEHTaBpOB, €IMHOPOTOB, TPHU(POHOB M JPYTrUX MH(PUYECKHUX CYIIECTB.
Wzpasupl  Bnagumupo-Cy3nanbCkoil INIKOJIBI  BBINONHSUIMCHC penbedoM. I3paserr umen XapakTepHbIe
peruoHanpHble MOTHBBI B OGOPMIICHHHM M HOKPBIBAICS INa3ypbio WIM 3Majibio. CyllecTBOBala TaKxke
OrpaHWYCHHAsT Cepusl W3pa3LoOB C HW300paXKeHHBIMH Ha HUX OapenbedHbIME Bragumupo-CysnanbcKkumu
MIPAaBOCIABHBIMH XpaMaMH [4].

B HacTosAmue BpemMs MHOTHE U3pa3noBble ey Poccun u r. ToMcka, B YaCTHOCTH, TIOJTHOCTBIO YTPAYECHBI
M3-323aMEHBI IEYHOTO OTOTICHHSI COBPEMEHHBIM, IIEHTPATN30BaHHBIM. [I0TpeOHOCTh yKpamaTh neys noTepsasia
KaKoi-1M0O CMBIC, a T€ TEYHM, YTO OCTABAJIHCh B JOMAax, BBIOJIHSIN HCKIIOYHTENBHO JAEKOPATHBHYIO
(GYHKUIUIO WM ObUIM IEMOHTHPOBAHBI.

PaccmoTpuM mIKONBI M3Pa3OBOTO NMPOM3BOACTBA M M3pA3LOBBIE MEYH Ha mpumepe ropona Tomcka.
OpnHoli U3 caMbIX 3HaMEHHTHIX ycajeO B Tomcke Obia ycanapba 30710TONPOMBINUICHHHKA AcTtarieBa (HbIHE
Tomckuii oOnacTHOW KpaeBemueckuit myseid umenn M. b. Illatumosa). B ycamebe AcramieBbl ObLTO
00HapyXeHO OKOJIO 26 pa3iIM4HBIX Neuei, B TOM YUCIIe M U3Pa3LOBBIX, KOTOPbIE HE YAAJIOCh cOXpaHuTh. Ha
HEKOTOPBIX HU3pa3llaX COXPaHWIUCh KieiiMa 3aBojamneyHod kepamuku b. S1. JlucoBckoro, KoTOpwIid ObLI
u3BecTeH 1o Bcel Poccuiickoit ummepun (puc.l, 2).3aBoj JIucoBckoro Haxoawics B ropoje ButeOck u Obut
ocHoBaH B 1877 roxy. llpeampusitrie mmeno OONBIION CIIPOC W OTKPHIBAJIO CBOM Mara3WHbl HE TOJBKO B
Burtebcke, HO u B Apyrux ropomax Poccuiickoit mmmepun, B ToM dmciie B Bapmrase. KadecTtBo mpomyKimu
3aBofa JIMCOBCKOTO HEOAHOKPATHO OLIEHUBAJIM MeJaIsIMU Ha IIPOMBIIIJIEHHBIX BbICTaBKax. HekoTopele nevHble
u3pa3lbl C Pa3HBIX MeuYeil 1o BceMy ToOpoAy yHaaloch coxpaHuTb B ¢(onge Tomckoro 001acTHOTO
Kpaepenueckoro my3ses.
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Pucynox 2. Uspasyel kamuna u3z ocoonsaxa
Acmawesa U. J]. Jluyesozo muna, MOHOXPOMHbLE C
penveom. 3a600 b. A. Jlucosckozo. Bumebck, k. XIX -
H. XX 66. @omo: bypenosou T. B. 2017 2.

Pucynox 1. . @upmennulii 3HaK 00pe8OTIOYUOHHO20
3a600a. «Hapoonwie crosay Ucm. homo: Aemop
cmambu: Podenxoe Anopeii Hsanosuu

JpyrM HCTOYHHWKOM H3pa3loB ycaabObl AcTameBa ObUT M3Pa3OBO-TOHYAPHBIA 3aBOJOB ToMCKOTO
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WCTIPaBUTENBHOTO apecTaHTcKoro otaeneHus (puc 3). Ha oToM 3aBoje Takke HM3roTaBIMBAIN
penbedHbIC, TOKPHITHIE TIa3yPhi0, U3Pa3Ilbl, KOTOPHIC MOJIB30BATKICH CIIPOCOM IO Bceil TOMCKOW TYOepHUH | 3a
eé penenamu (puc 4).

Pucynox 3. Knetimo na uzpasye npouzgoocmea Pucynox 4. Uzpazey npouzeoocmea u3pasyoso-

U3pasyo60-2oHyapHo2o 3a800a Tomcko2o 20HUaAPHO20 3a600a ToMcKo20 ucnpagumenbHoO2o

UCHPABUMENbHO20 apecmanmcko2o omoenenus. Pomo: apecmanmcxozo omoenenus. Kapuuznozo muna,
bypenosoii T. B. 2017 2. penveuviti. Domo: Bypenosoit T. B. 2017 e.

B Tomckoii rybepaun B ropoae bororon Obuia pacnonokeHa emi€é ojHa ToHuYapHas Mactepckas. [lo
moctaHoBlieHUI0 ['yOepHCKOro ympaBleHHsI 3eMIIe[ieNis W 3emiieycTpoiictBa B cene boroton Opuia
OpraHM30BaHa TIIOKa3aTelbHAs TOHYApHAs MacTepcKkas. 3/1eCh W3TOTaBIMBAIH OOJBIIOE KOJIWYECTBO
KepaMHUuecKOM MOCybl, a TaKXe BBIIOJIHSUIN TJ1a3ypOBaHHbIE U3pa3Libl I YKPALICHUS MTeUeH.

Pucynox 5. @omoepagusa unmepwvepa Llenmpa Pucynox 6. @omoepagpus unmepvepa Llenmpa
Tamapckoii kynemypul, Tomck, 2016. @omo: Tamapckoti kynomypul, Tomck, 2016. Domo:
bypenosa T. B. bypenosa T. B.

[IpakTHueckn eIWHCTBEHHOM COXpaHUBLIEWCA HU3pa3loBOM Meubto B T. ToMcke cuMTaercsi Iedb,
pacroyio)keHHast B OBIBINCH ycanp0e Kymia XaMuToBa, HelHE — ToMckoM 1ieHTpe Tarapckoit KymbTypsl (puc 5).
[Neus BEIMONHEHA U3 pelibeHBIX U3PA3IOB, HOKPHITHIX Oeoi rasypeto (puc 6). B HacTosimee Bpems neds He
UCIIOJIB3YETCSl 10 NMPSIMOMY Ha3HAYCHHUIO, TaK KaK B 3TOM HET HEOOXOOMMOCTH. 3/aHHe, IOCTPOSHHOE B
MaBpPHUTAHCKOM CTHJIE KaK JOM-IBOpell, mpuHamnexano Kapumy MoxamMMenamMHHOBHYY XaMHUTOBY, BEChMa
obOecrieueHHOMY Kymily 2-0¥ ruibauu. Ykasom [Ipesunenta Poccuiickoit @enepanuu Ne 176 ot 20 derpans
1995 r. 31anue OBIIO MPU3HAHO MAMSTHUKOM apXHUTEKTYphI (heaepanbHOro 3HaYeHus (puc 7).

B XXI Beke mo-mpexxHEMY HCTIONB3YIOT U3pa3IoBhIe meyr. MHOTHEe COBpeMEHHBIE (DMPMBI BBHITyCKAOT
M3pasIfpl, KOMUPYs PUCYHKH JPEBHUX MacTepoB. M3pasmoBas OTHeNnKa sSBISETCS WHAWBHIYaJbHONH W BeChbMa
JIOPOTOCTOSIINEH, Yalle Bcero pyyHor paboroil. Ha cerogusiauil neHs HaOMIOAaeTCs BO3PAKEHHUE TPAJUIIUU
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M3TOTOBIICHUS 3TOTO BHUAA KEPAMHUYECKUX HU3JCIUNA, U W3PA3LOBBIC MEUYM TOCTEIEHHO Yepe3 JOJTOoe BpeMs
BO3BPAILAIOTCA B UHTEPhEphl JOMOB. OJHAKO TAKOT'O Pojia MeYnyvallle BCero UCHOoIb3YIOTCS KaK JeKOPAaTUBHBIN
JJIEMEHT WHTEphEepa, W JHIIb B PEAKHX CIydasxX HWCHOJB3YIOTCS 10 HAa3HAYeHHWI0, a CaMH H3pa3ilbl
BBITIOJTHSIOTCS 0€3 COXpaHEHHSI TPAIUITHOHHOW KOHCTPYKITHH.

IR ey By

PucszOK 7. <D002}mgbu}1 Lenmpa Tamapckoti yﬂbmypbz, Tomck, 2016. @omo: Bypenosa T. B.

K coxaneHuto, TEXHOJOTHS H3TOTOBIICHUS H3PA3I[OBOM OTIECIKH B HACTOSIICE BpeMs MPaKTUUCCKU
yTpau€Ha, U BOCCO3JIaHUE MeuYel MPEICTABISIET ONPEACIICHHYIO CIIOXHOCTh MPU pPECTaBpalud MaMATHHUKOB
APXUTEKTYPBI, YIUTHIBasE HU3KYIO CTEIIEHb H3YUYEHHOCTH AAHHOH mpobiemsbl B . Tomcke. Tem He MeHee, 3TOT
aKTyalIbHBI BONPOC TpeOyeT MaJbHEHIIEr0 WCCIACIOBAaHMS M aHau3a COXPAHHMBIIUXCA (PParMEHTOB
M3pa3IOBOM OTICIKA TOMCKHX TI€UYCH, a TaKKe BBISIBJICHUS MX THUIIOJIOTMUA U MaTepHanoB. Takum oOpazom,
JIAaHHOE HCCIIEI0OBAHUE UMEET HE TOJIBKO HAYYHYI0, HO U IIPAKTHYECKYIO [IEHHOCTD.
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TILED STOVES IN TOMSK
Burenova T. V.
Tomsk State University of Architecture and Civil Engineering, Tomsk, Russia

This article is devoted to the actual problem of tile stoves in Tomsk, which are now almost
completely lost. Nevertheless, in the process of restoration work on architectural monuments,
designers often have to deal with the problem of recreating such furnaces. The article deals with the
design of tiles and their decorative design. During the study, three major schools for the production of
tiles in Russia were studied. Tiles from the pottery factories of Tomsk and Vitebsk are considered.

Keywords: Tomsk, izrazets, stove heating, pottery workshop, monuments of architecture,
restoration of tiles
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VK 69

BUPTYAJBHAS PEAJIBHOCTDB B CTPOUTEJLCTBE
Poouonoea E. C.

Jluneyxuii 2ocyoapcmeennviii mexHudeckuil ynusepcumem, Jluneyx, Poccus

B oannoti cmamve paccmompenvl cucmemuvl 8UPMYANbHOU peaibHOCMU, KOMOpble NO0360JIsm
KOMNAHUAM, O0esamelbHOCMb KOMOPbIX CEA3AHA C NPOEKMUPOSAHUeM 30aHUll U UHMEPbEPOS,
NPOOEMOHCMPUPOBAMb CEOL NPOOYKM C 8bICOKOLL CMeNneHbio 00CMOBEPHOCIL.

Knrouesvie cnosa: supmyanvnas peanvnocms, unmepaxmugusle apxumexkmypHole maxemsi, 3D-
su3yanuzayus

[Ipu mpoexTupoBaHUM OOIIECTBEHHBIX 3MaHWH, YACTHBIX JIOMOB, TMAapKOBBIX 30H BCTAaéT BOIPOC O
JIEMOHCTpALIMU NPOAYKTa 3aKazuuKaM. BakHbIM MOMEHTOM SBIISETCA PEATbHOCTh Pa3MEPOB MPEICTABIIEMOTO
00bekTa. Takre BO3MOXKXHOCTH MOTYT IIPEIOCTABUTEH CHCTEMBI BUPTYaILHOW pEaTbHOCTH.

OTH cUCTEMBI TIO3BOJISIIOT JEMOHCTPUPOBAThH MPOJYKT C BHICOKON CTEMEHBIO TOCTOBEPHOCTH. [Iporynku
mo OyaymieMy IOMy C YK€ paccTaBlIeHHON Mebenblo, 00NET mapka, MOCeHIeHne BHPTYaIbHOTO TOPTOBOTO
IIEHTpa — BCE 3TO MO3BOIISAET TIepeaaTh Ooee MOaHy0 WHpopMaIwio o OyaymeM oobekTe. [1]

ApPXHUTEKTYpPHBIE TIPOSKTHI, MPEACTABISIEMBIE C TOMOIIBIO 3D-BU3yanH3aIluy MO3BOJSIOT TOYYBCTBOBATh
Macitad u 00beM OyIyIero 00ObeKTa e 10 Hauana CTPOUTEIbCTRA.

B orimume ot OyMaKHOTO MakeTa, CHCTEMBl BUPTYAIbHON PEaThbHOCTH TO3BOJISIOT BHOCHTH B OOBEKT
M3MEHEHUs, KOTOpBIE OYAyT OTOOpaXkaThCs, KaK TOJIBKO MBI BHecn m3meHenns B CAD.

LenTp BUPTYanbHOTO MaKETUPOBAHUS OCHOBAH Ha HOBBIX JIOCTHXKEHUSX B oOyiactu 3D-Busyanuzanuu u
BUPTYaJIbHON PEalbHOCTH, KOTOPBIE MO3BOJISIOT BHIMTH HA HOBBIA YPOBEHb HHTEPAKTUBHOIO MaKETUPOBAHUS U
Mpe3eHTaluid B MPOEKTUPOBAHUM, TPAJOCTPOUTENIHCTBE, TOPOJACKOM IUIAHUPOBAHUU U aPXUTEKTYPHOM
nU3aiHe.

3D-ueHTp MaéT BO3MOXHOCTH KCIIOJIb30BaTh MOJeNu, co3nannble B Autodesk Revit, 3D MAX u np.
MporpaMMax ¥ COCTOUT M3 HECKOJIBKIX HEOOXOIUMBIX KOMITOHEHTOB:

1. IIpoeximoHHas cucTeMa BUPTYaIbHON pealbHOCTH.
2. TI'padudeckuii renepatop.

3. Uentp pazpaboTku ¢ ucnoias3zoBaraneM igrodoro CAD.
4. Tlepudepus cucrem BUpPTyaIbHOH peanbHOCTH [1].

BIM-TexHO0THM CEroHS MO3BOJISAIOT O0BEIMHAT PA3IMUHBIX Pa3pabOTYMKOB MMPOEKTA B OJUH OOIIUIA
MPOIIECC, BBIIBUThH OIIMOKK MPOSKTUPOBAHUS, TOJIYYUTh HAU0OJIEe TOYHYH CTOMMOCTh pealHn3aliy MPOEKTa.
Ecnu sxe TONOoJHUTE 3TOT NEPEUYEHb UCNOIb30BaHUEM VR, TO 10 MHEHUIO 3KCIIEPTOB, 3TO MO3BOJIUT YIYUIIUTh
KOHIICTIIIAIO JICBEIONIMEHTAa M CHU3HTH 3aTpaThl Ha pa3paboTKy mpe3eHTarmoHHbx 3D marepuanoB. VR maet
BO3MOXXHOCTh TIIATEIFHO MPOAHATH3UPOBATh OOBEKT, MPOCMOTPETh JETATBbHO BCE HHTEPECYIONIME YacTH
MIPOEKTa, KaKk MHTEpbepa, TaK U dKcTepbepa [2].

Cnucok UMTUPYEMOM JUTEPATYPbI:
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VIRTUAL REALITY IN CONSTRUCTION
Rodionova E. S.
Lipetsk State Technical University, Lipetsk, Russia

This article examines virtual reality systems, which will allow companies, whose activity is
connected with designing of buildings and interiors to showcase your product with a high degree of
reliability.

Keywords: virtual reality, interactive architectural models, 3D-visualization
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VK 69

IBETOYHO-IEKOPATUBHOE O®OPMJIEHUE I'OPOJACKHX U ITAPKOBBIX TEPPUTOPUI
bypenosa T. B.
Tomckutl 2ocyoapcmeeHHblll apXumeKmypHo-cmpoumensbHulil yrusepcumem, Tomck, Poccus

Cmambs nocéaujena axkmyanvbHol npooieme no 0GQOpPMIEHUI0 20POOCKUX U NAPKOBbIX
meppumoputi. B cmamve paccmompenvl 6udbl YEEemMOUHO-0eKOPOMUBHO20 OQOPMICHUS U UX
npUMeHeHUue 6 3A8UCUMOCU OM NIAHUPOSKU meppumoputl. B xode uccredosanus Oviiu uzydeHvl
OCHOBHbIEe NPUEMBL HYHKYUOHANbHO20 30HUPOBAHUL.

Kniouesvie cnosa: ysemouno-oexopamuenoe oghopmienue, 30HUPOBAHUE, YBEMOBOe peuleHue,
ogopmnenue napkos, NIGHUPOBKA MePPUMOpPUU, 1aHowagdhm, pacmeHus

Bosnbiioe 3nauenne B ohopmileHHE TOPOACKUX U NApKOBBIX TEPPUTOPHUIl UrpaeT LBeTOBOE peuieHue. Ha
CETONHSIIHUKA JIGHb B CTPYKType Tropoja, OONIbIIoe MECTO 3aHUMaeT I[BETOYHOE OQOPMIICHHE CKBEPOB,
OyJIbBapOB, JKWIIBIX KBapTaJIOB, MUKPOPAOHOB, TEPPUTOPHI OOIIECTBEHHBIX M YACTHBIX 3aCTPOCK, TaK XKe
001aropa)xnBaroT IBETOYHBIMH HACAXKIECHUAMHU TEPPUTOPUH 3aBOAOB U (adpuk

JexopaTuBHOE O(QOPMIIEHHE MOXKET OBITh BBIIOJIHEHO €CIH: TEPPUTOPUS HMeeT (YHKLHOHAIBHOE
30HUpPOBaHME, Ha HEH eCTh JOPOXKKH U YK€ IIPOU30IILIA OCAKa BCEBO3MOXKHBIX JI€PEBbEB U KYCTapHUKOB.

[Ipu odopmileHHH TEPPUTOPUHU HY>KHO YUHUTHIBATH IUIAHHUPOBKY, KOTOpas MOXKET OBbITh PETYJSIPHOH U
cBoOOHON. PeryisipHas miaHMpOBKa - 3TO IOJHOE IMOJYMHEHHE 3aKOHAM TE€OMETPUH, HpPSMBIE JMHUM U
CUMMETpHS, KOTOPYI0 OpraHM30BaIM Ha4yuHasi c AgpeBHero Puma. OnumH W3 NpUMEPOB 3TO COBPEMEHHBIN
perymspusiii mapk B [IpoBance: [laBunbon Tanmyn (puc 1). CBoOomnas (mei3akHas) IJIaHUPOBKA -
XapaKTepU3yeTCsl KUBOIMCHOCTBIO TEPPUTOPUH, HW3BUIMCTOCTBIO JOPOXKEK M COXPAaHEHHEM MPUPOIAHOTO
nmannmadra. CBoOonmHas TmaHWpoBKa 3apoawnack B Kwurae w  SInonwm, pganmpine TOdMydmiia CBOE
pacupoctpanenne B Aurimnu, @panmym ['epmannu n Poccun [2]. [Ipumepom cBOOOAHON MIIaHUPOBKH MOXKET
nocyuth [laBnoBckuii napk B Cankt-IlerepOypre (puc 2).

Pucynox 1. Ilasunvon Ianyn 6 Ilposance. Apx: Anope
Jlenompom

Pucynox 2. Ilagrosckuii napx 6 Canxm-Ilemepbypee

HecmoTpss Ha pasnuume perynspHod © CBOOOAHOM TUIAHMPOBKH TEPPUTOPUH B HHUX MOTYT
WCTIOJIB30BAaThCA OJMHAKOBBIE IIBETOYHO-/IEKOPATUBHBIE AJIeMEHTHI odopmiteHus. PaccMoTpum Hambosee 9acto
BeTpeuaroruecs opopmiieHue Teppuropuii [1].

Knymb6a - uBeTHUK B opMe MpaBUIIBHBIX TeOMETpUUecKuX Guryp. Pasmep kiymObl MOXET U3MEHSTHCS
ot 1 mo 30 MeTpoB B nuameTpe. PacTeHus BBICAXKHMBAIOT B BHJE MPOCTOTO WM CIOXKHOTO PHUCYHKA, a IS
JYYILETo BOCIIPHUSATHS Kpasi mpurogHuMaroT Ha 15-20 cm. Kirym6a pacnipoctpaHneHa B perysipHO TUIAHUPOBKE.

Pabarka - 3TO0 mpsMOyronbHas B IUTaHE KIyMOa Ha KOTOPOW BBICAXKEHBI PACTECHHS OJHON BBICOTEHI.
Pabarka mmeer KilaccM4eckoe TMOCTpPOEHHE: JTMHA JOJDKHA COOTBETCTBOBATh TPW BENUYMHBI IMUPHHBI, a
BBICOTa PACTeHHUH JOJKHA COCTABIIATH MOJIOBHHY FITH YE€TBEPTh OT MIMPUHBI padaTKu. PacTeHus BhICA)XKUBAIOT B
BUJI€ MPOCTBIX TEOMETPHUECKUX (QUTYp NBYX-TpEX IBEeTOB. PabaTka Tak ke Kak M Kiym0a pacnpocTpaHeHHa B
peryJsipHON IJIaHUPOBKE.

Bopmtop - pacmomararor BAOJIh AOPOXKEK WM MO rpaHure razona. lllupwra Gopropa cocTaBiseT IO
MeTpa, a Beicota oT 20 1o 40 caHTIMeTpOB. PacTeHMS BRICAKUBAIOT KaK OJHOJICTHHE TaK U MHOTOJICTHHE.
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['paBuiiHble IBETHUKH - 3TO TOYBAa IMOKPHITash HEKPYIHBIMH KaMHSIMH, HAlpuUMep: TpaBuii, 1icOeHb,
rajabKa, peKe U3 €CTECTBCHHBIX HAINOJHUTEIEH paKylllKa U OpEXOBas CKOPJIyIa, U3 UCKYCCTBEHHBIX KYyCOUKH
CTEKJa WIH IUlacTMacca. B  TakoM IBETHUKE OCHOBHBIM AaKIIEHTOM SIBJSIETCSl 3aIlOJIHEHUE IIOYBBI,
CJeI0BaTeIbHO, BCero 1/3 3aHMMAIOT IBETHI. | JTaBHBIM MPENMYIIECTBOM T'PABHIHOTO IBETHHUKA SIBISETCA
OKpAITUBaHKE 3aTIOJTHHUTEINS JIFOOBIM IIBETOM, TaKUM 3(PPEKTOM MOXKHO C/IeTaTh YIOop Ha ONPEACICHHYIO YacTh
TeppuTopun. Takoi IBETHUK MOXHO BBIIIOJHUTH B CBOOOHOW IUIAHUPOBKU CO3/1aBas TUIABHBIE JIMHHUH, a TaK
K€ U B PETYJIIPHON MPUAEPKUBASCh 3aKOHOB T'€OMETPHHU.

Muxkcbopaep - 3TO NPOU3BOJIbHBIM I[BETHUK 3aHUMAIONIMI OONBIIYI0 M MPOTSHKEHHYIO IUTOmanb. B
MHUKCOOp/Iep HCIIONB3YIOT OMHOJETHHE W MHOTOJIETHHE PAaCTeHHs B cOYeTaHHe ¢ KycTapHUKamu. Yamie ero
YCTpauBaloT BJIOJIb TPAHUI] OTKPHITOTO y4acTKa B CBOOOAHOM IIIaHHPOBKE.

MaccuB - 60mpmioi nBeTHUK OT 20 kKB.M. B MaccuBe MCHONB3YIOT TOJIBKO OJHOTO BHJA MHOTOJIETHHE
pactenus. [lomOupass pacTeHuss Ba)KHO YYeCTh €r0 BHEUIHHMI BHJ IOCJIE CBOEro IBeTeHus. Yaie Bcero
BCTPEYAIOTCSI HUPHUCHI, IE€paHb, BOJDKAHKA, OHU IPOJOJDKUTEIBHOE BPEMsI COXPAHSIOT CBOKO JIMCTBY, U HE
Pa3BAIMBAIOTCS IO TEPPUTOPUU MACCHBA.

Conutepbl - OIWHOYHOE pacTEHHE C MBIITHOW JIMCTBOM, Yalle BCEro C IBeTaMHU. BricoTa Takoro
conmuTepa OOBIYHO JgOCTUTAeT 2-3 MeTpa, U B KaueCTBE PACTCHHN HCIOJB3YIOT KYCTOBBIC PO3BI, T€OPTHHEI,
nupuchl. OOMHOYHO CTOSIINE JEPEBO TaK XKe OYIET BRICTYNAaTh B poid comutépa [3].

MopaynbHBIE IIBETHHKH - OTO IIBETHUKA C(OPMHUPOBAHHBIC B ONPEICICHHBICE MOIYJH, KOTOpPHIC
HEOJHOKPATHO MOBTOPSIOTCS 1O BCEU TeppUTOpUH. Bokpyr MOayIbHOTO IIBETHUKA, BHIKIAABIBAIOT TPABUNA WU
raJbKy, B CAMOM >K€ LIBETHUKHU BBICA)KMBAIOT HEBBICOKUE WJIH CPEOHEH BBICOTHI PaCTEHUM, MPEANOYTUTEIBHO
OJHOJIETHUE WM JIBYXJIETHUE.

PspoBas mocazika - pacmosiaraeT ye BO3JIE CO3JaHHBIX Ha TEPPUTOPUHU JOPOKEK. B pAmoBol mocaake
MOTYT WCHOJB30BaTh KaK IBETHI, HAPUMEP: acTPHI, TIONBIIAHBI, IMOHKI, TAK U JIEPEBhs, Hampumep: O6apdapuc
TynOepra, MeKCHKaHCKUHN )KaCMUH HITH XMEJNb, KOTOPBIE MOAIAIOTCS KyCTapHOMY OopMIIeHHIO [3].

JKuast u3ropos - UCMONB3yeTCs AJIs1 30HUPOBAHUS YYACTKOB Ha TEppUTOPUU. B BUE KUBOM H3TOpOIU
BBICTYNAIOT KYCTApPHUKU U JiepeBbs. Takue pacTeHus Jerko GopMHUpPOBaTh, a €CIIM UCIOIH30BATh PAa3HBIN BUI
KYCTapHHUKOB U I€PEBBEB, ITO MPEAACT ONPEIEICHHBINA aKIIEHT TEPPUTOPUU.

IIBeTouHO-neKOpaTHBHOE OGOPMIICHUE TOPOACKUAX M IAPKOBBIX TEPPUTOPHH SBISIETCS aKTyalbHOM
TeMoil s pasBuTHA TOpojgoB XXI Beka. 3acTpamBas BCE OONBIIUE TEPPUTOPHH APXUTCKTYPHBIMHU
COOPYXKEHUSMHU, MBI OTAAJISIEMCS OT E€CTECTBEHHO COXPAaHUBIIMXCS NPUPOAHBIX JaHAmadToB. bruaromaps
LBETOYHOMY O(OPMJICHHIO, MOXKHO MPOSKTUPOBATh KaK PEryJIIpHbIC, TOYHO BBHICTPOCHHBIC 3CJICHHBIC MApKH,
CKBEpBI, TaK U CO3/1aBaTh IIPH MOMOIIU CBOOOIHOM MJIAHUPOBKHU 00JICe €CTECTBCHHBIC 3€JIEHBIC YIOJIKH B UePTE
ropona.
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FLOWER AND DECORATIVE DESIGN OF URBAN AND PARK AREAS
Burenova T. V.
Tomsk State University of Architecture and Civil Engineering, Tomsk, Russia

The article is devoted to the actual problem of registration of city and park territories. The
article considers the types of flower decorating design and their application depending on the layout
of the territories. In the course of the study, the main methods of functional zoning were studied.

Keywords: flower decoration, zoning, color scheme, parks, landscape planning, landscape,
plants
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VJIK 711.4

APXUTEKTYPA I'OPOJACKHUX HEMIEXOAHBIX ITPOCTPAHCTB
Tep-Bockanan O. I11.
L{enmpanvHolii HayuHO-uccIe008amenbCKull U npoekmuulil uncmumym Munucmepcmea
CMpPOUMeNbCmMaa U HCUTUUHO-KOMMYHAIbHO20 Xo3aticmea Poccutickoi @edepayuu, Mocksa, Poccus

Paccmompena  603M0dCHOCMb  CO30aHU  NEUWEXOOHBIX — NPOCMPAHCME € NOMOWbLIO
ApXUmMeKmypHo-nPOCMPAHCMBEHHOU OP2AHU3AYUU MPAHCNOPMHOU cemu 2opoda. B pezyiemame
VMEHbUWIeHUsL  PACCMOSIHULL — MeNHCOY — CIMAHYUsAMU — 1€2K020  Mempo U NPOMSNCEHHOCMU
NePReHOUKYIAPHBIX K HUM 00POe.

Knroueswvie cnosa: bezonacnas cpeoa, komgopmuas cpeoa, neuexoowl, mpaHcnopm, opoo

Hecmortps Ha To, uT0 (hopMUpOBaHUE MEMIEXOHBIX TPOCTPAHCTB XOPOIIIO M3YYCHO, HAYWHAS C TPOCKTa
pa3AeNbHOrO TYJIAHUS MEleX0A0B U BcagHUKOB JleoHapno-na Bunum, nemexonubix ynuil pesuei I'penun,
KJIACCUYECKUX TMEMIEXOAHBIX CHCTEM TOPOJOB-CIIYTHUKOB JIOHIOHAa JO COBPEMEHHBIX IEIIEXOIHBIX 30H
OTEUYECTBEHHBIX W 3apyOeKHBIX, IPOoOJIeMa OPraHNIeCcKOi B3aWMOCBSI3U MEIIEX00B, TPAHCIIOPTa W ropoja B
LEeJI0M, ellé HE pPEllIeHa. .

OnuH U3 BBLIAIOIINXCS TEOPETHKOB MeNieX0oaHoro ApmkeHus [hxed Crek cuuraeT, 4To X0abp0a J0KHA
OBITh TOJIe3Ha, Oe30macHa, KOM(OPTHA, HHTEPECHA M HA3hIBACT BCE 3TO «OOIas TEOPHsI MEIIEXOJHOCTHY WIIH
«memexoaueit ypoanm3m» [1]. OTCyTcTBHE WM HEAOCTATOK IEIMIEXOMHBIX TOPOT — 3TO OXHA Ipodiema.
Hpyras, He MeHee BaKHAsA, 3aKJIFOYAETCS B TOM CEKpETe OYapOBaHUS, €CTECTBEHHOCTH M CBOOOJBI, KOTOpEIE
OIYIIAIOTCS B TOPOAax, 00pa30BaBIINXCS UCTOPUYCCKH M3 HEOOJBIIHNX MMOCEICHHH, HAYaBIINX CBOE Pa3BUTHE
¢ memexogHoro apwkeHus (MockBa, [lapmwxk, Codwus, Kues, fApocnasns, Bororna...). Pa3 Bo3nwmkmas
IJIAaHUPOBKA, OCHOBAaHHAsS Ha TIEMICXOAHOM JBIDKCHHH, OYEBHUIAHO, KAaKUM-TO 00pa3oM, BIHSET HA BCIO
MTOCJICYIONIYIO TUIAHMPOBOYHYIO OPTaHHM3AIMI0 TOPOJa W JACNAeT €ro IPHBJICKATCIIEHBIM, HECMOTpPSI HU Ha
Kakye CMeHstomuecss apxurekrypHbie ctuinu. Jaxe Cankt-IletepOypr BMecTe co CBOMMH 3aMe4aTelbHBIMU
APXUTEKTYPHBIMU M  TPaJOCTPOUTENBHBIMU II€AeBpaMu ycTynmaeT MOoOCKBE 1O OpPraHMYHOCTH U
HEMPUHYXKIAEHHOCTH  TUIAHMPOBOYHON  OpraHm3anuu. [opoma, TMOCTPOEHHBIE TaKHUMH  HW3BECTHBIMU
apXUTEKTOpaMH, HH)KeHepaMu, TpagocTpoutersiMu kak jie Koporosse, JI. Kocrta, O. Humeitep, XK. Kopnosy, no
(haHTaCTUYECKNM 3aTyMKaM KOTOPBIX BO3HUKIM MaMSATHUKH, KaK apXHUTEKTYphI, TaK M TPagOCTPOUTEIHHOTO
WCKYCCTBa, [0 UCTEUCHUH BPEMEHH OKa3aJINCh HEeyMOOHBI 1i1s ku3Hu. OTHA U3 MPOOIEeM MOXKET OBITh CBSI3aHA
C TOMYMHECHUEM IUIAHUPOBOYHOW OpraHW3allMi aBTOMOOMWIIO, a He nemexoay. [lomoOHbie MpoOsieMbl
BO3HHUKAIOT U B HaIlIMX TOpOJax, TakuxX kak Tonbsartu, Habepexubie UenHsl, mocineBoeHHbIN Bonrorpan.

B mocnennee Bpems, 0coOEHHO, MPHUKIAIBIBAIOTCS OTPOMHBIE YCHJIHS IS CO3MaHUA KOMQOPTHBIX
YCJIOBHI TEMIeX0JaM B TOPOJaX, CTPEMSCh OTPaJUTh HACEICHHE OT M3JIHUIIHETO ITyMa W HeOIarompHUsTHON
9KOJIOTHYECKOHN Cpeapl.

[Ipomecc oraeneHus MEMIEXOAOB OT TPAHCIIOPTa WMEET JABHIOK WCTOPHUIO, CBA3aHHYI) C OOIIMMU
3aKOHOMEPHOCTSIMH Pas3BUTHsI TOpoAoB. [lpum 3ToM yManeHWe 3HAYCHHWs] TPaHCIOPTa, W OCOOEHHO B
LIEHTPAIBHBIX 30HAX T'OPOJOB, MPOUCXOAUT MPH HE3HAHMM 3aKOHOMEPHOCTEH (POPMHUPOBAHHUS TPAHCIIOPTHBIX
CTPYKTYp. JIMuHBIA TpaHCHOPT, HampuMep B MOCKBE, MOYTH HE BIYCKA€TCS B LEHTP, XOPOILO, €CIU OH
JIOCTaTOYHO 3aMeHsieTcss Ha OOIIecTBeHHBIA. JIBMKeHHe aBTOMOOWIEH B IIEHTpaX TOPOAOB TIPOCTO
3aMpeinaeTcs, B pe3y/IbTaTe Mara3uHbl TEPSIOT CBOMX BAXKHBIX MOKYyMAaTeiled — aBTOMOOWIUCTOB. OCHOBHBIM
CPEICTBOM TPAHCIOPTHOTO TEPEIBIIKCHUS B KpyMHEHIIeM Tropoje octaércs MerpomonuteH. I[lombiTka
3aMCHHUTH JIMIHBIA TPAHCIIOPT HA OOIIECTBECHHBIA ITOKA SBISCTCS aAMHUHHCTPATUBHON WHHIIMATHBOW, a HE
CBOOOIHBIM BBIOOPOM JTIOZIEH. DTO MPOUCXOIUT TOTOMY, UTO JIMYHBIM TPAHCIIOPT MTOKA HE MMEET JOCTOHHOM
AIbTEPHATUBEI B BO3MOXKHOCTH JIOCTAaBKH MACCAXKUPOB U UX TPY30B OT ABEPHU 10 IBEpH [2].

[NemexomHbIe YIUIBI MOTYT OBITh KOM(OPTHBIMHU TOJBKO B TOM CIIy4ae, €CITH MeIIeX0 1 B JIF000H MOMEHT
CMOXXET CeCTh Ha JIFOOOW TpaHCIOPT, OOIIECTBEHHBIN WM JIMYHBIN. A HaIW TEMICXOIHBIC YIIHIBI HEPEIKO
TAHYTCS OT OJHOH OCTaHOBKH TpaHCIOpPTa JO Jpyro He MeHee KmiomeTpa. [Ipum mpoekTupoBaHUU
MENIeX0THON cTapoil ApOaTCKOM YU IUTAHUPOBAJIOCh TOCTPOUTH MO HEl JIETKOe METPO, HO €T0 JI0 CUX IOp
TaKk W HE MOCTPOWIU. PaccTosHUS Mexay ONKalIMMU CTaHIMSAMH METPO B Hallled CTpaHe Ha TePPUTOPUH
ropojia B OCHOBHOM oOT 1,5 no 2,5 kM, a [lapmwxke B 30He oT 1ieHTpa 1o [lepudepuiinoro 6ynbBapa paccTrosHue
o1 190 10 420 M, B bepnune ot 280 10 800 M.

[I70THOCTE YAMYHO-TOPOXKHON CETH TaKKe MMEET OTPOMHOE 3HA4eHHWE JUIsl CO3MAaHUsS KOMQOPTHBIX
MEUIEXOAHBIX IPOCTPAHCTB.

Mocksa — 4.4 xm/km?; Canxr-Ilerepbypr — 3,8 km/km?% Jlonmon — 9,3 km/km?; Hero-Mopk —
12,4 xm/km?; Tapusxk -15,0 km/km?

BeccriopHo, ClOXHO cO31aTh COBpEMEHHBIE, KOM(MOpPTHBIE YCIOBHS JKH3HH B HCTOPHUYECKH
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CIIOKUBILIUXCSL palioHaX ropoAoB. B HOBBIX palioHaxX MOSBISIOTCS IPYTrMe BO3MOXHOCTU JUIsl CO3JaHUs
KOM(OPTHOH MeeXoaHou cpeas [3].

JloBOTBHO OpHTHHAIIEHOE W He OECCIOpHOE pelIeHne - OObeANHNUTH U MPOUTHTh THHUN CepIryXoBCKO-
Tumupszesckoro nu Kamysxcko-Prxkckoro HamnpasiieHUH MeTpo B MOCKBE C NMOMOILIBIO NEPECAJKU HA JIMHHUU
nérkoro Metpo. OOBIYHO TPAaHCHOPTHBIC M TEMICXOAHBIC JIMHUU Pa3BETBISIOTCS KaK BETBU JIEPEBBEB — OT
LIEHTpa K nepudepuu, a He Ha000poT. B maHHOM citydae, ¢ 0JTHOM CTOPOHBI, OABIISIOTCS JINIITHAE TIEPECA/IKH, B
pe3yibTaTe 4ero Takoe pEUIEHHE HeNb3s Ha3BaTh IPOIPECCUBHBIM, a C APYrOi CTOPOHBI, B pEe3yJbTaTe
YMEHBILIEHUS NIEPETOHOB BO3HUKIIM HOBBIE BO3MOXXKHOCTH B OPraHU3alMM IUIAHUPOBOYHOrO pemenus. JIErkoe
MeTpo nogHATo Ha 10 - MeTpoBy!o 3cTakany ¢ npojéramu mno 30 MEeTpoB, AepKAIIUXCS HA JOBOJBHO U3SAIIHBIX
0TIOpax, KOTOPBIE 0T BO3MOXKHOCTH CBOOOHO TIEPEBUTATHCS TEIIeX0/1aM, BEIIOCUTIEANCTAM U APYTUM IS
HEpPEABUKEHUS 110 3cTakanoi. IIpu 3ToM uMeeTcst BO3SMOKHOCTh IPOCMATPUBATh COXPAHEHHYIO IPUPOJHYIO U
KYJIbTUBUPOBAHHYIO 3EJICHYIO AJUICI0, C MPYJAaMH, PEUYLIKOM M NEMIEXOJHbIMU TpOIAMH. Y XOIAIIAs BIOJIb
3eJIEHOM MOJIOCHI ACTaKaa, OCHAIEHHAs IIyMONOIOUIAONIUMH U IIYMOOTPAXKAKOIIUMU IIUTAMHU, COBEPLIEHHO
OeciryMHa Ui OKpY’KalOIIMX, YEro HENb3s CKa3aTh O KOHCTPYKIHMH BaroHoB. B oTimdme OT BaroHOB Ha
MarHUTHOW TOJYIIKE WIH TOJBECKE, O0JaNaroONIMX MSATKAM ITyCKOM M TOPMOXXEHHEM. OTH BaroHbl IS
MaCCaKUPOB HUYEM HE OTIMYAIOTCS OT CTApBIX Jpedexamux TpaMBacs. Bes uHUS IErKOTO METPO COCTOUT U3
5-M CTaHIWH ¢ MHTEPBAIOM MeXAy ctaHmuamu - o 700 -800 metpos. IlepneHIuKyIIpHO CTaKane OT KaKIAOH
CTaHIIUY TPOXOJAT MECTHBIC YJIHIBI C KUJIBIMU KBapTalaMH Ha PacCTOSHUU OT JuHHHA MeTpo 500 — 600M, 1o
KOTOPBIM OPTraHU30BaHO aBTOMOOWJIBHOE IBI)KEHUE W KOTOPHIE CBS3BIBAIOT PAiiOH C TOPOJCKOH M BHEIIHEH
TPAaHCIOPTHOU ceThio. Bes TOProsist opraHu3oBaHa BAOJIb HAIPABIECHUS JIEFKOTO METPO U MEPIEHAUKYIISIPHBIX
K Hemy ynui. HeOonbmioil mar Meay CTaHIUSMHA METPO TIO3BOJMII HMCKIIOYHTH TMOJABO3SIIUN K HUM
TpaHcropT. JIump HeOoNbIIOe KOJIMYECTBO aBTOOYCHBIX MapIIPYTOB MPOXOJAT IO NEpPHEHIUKYJIIPHOMY
HaIlpaBJICHUIO, KOTOPbIE MOTYT CBSI3aTh JKUJIOM KOMILIEKC C FOPOACKON M BHEHIHEH TPAaHCHOPTHOM CEThIO B
Bujae Kazanckol xkene3Hod jgoporu u Bapmasckoro miocce. B 1eoM, Bech JKHIJIOW KOMIUIEKC HAaXOJIUTCS B
nenexoHou goctynHoctd 250-700 M ot craniuii MeTpo. [1o3ToMy YMCTBIN BO3yX, 0€30MMaCHOCTh U YI00CTBO
JUTSL ABMKEHUS TIEIIEXO0/I0B U BEJIOCHIIENCTOB 00ECTIEYMBAIOTCS HE TOJIBKO XOPOIIMM O3€JIeHEHHEM paiioHa, HO
¥ OTCYTCTBHEM HEHYXXHOTO IMOJIBO3AIIETO TPAHCIIOPTA. bEITOBOE 0OCTyXKMBaHHWE HACEIEHUS, TOIb3YIOMIErocs
crannuell bByHWHCKas ayies, OCYIIECTBISETCS B OCHOBHOM HEOONBIIMMHM Mara3pHaMH B TIEPBBIX ATa)Kax
JKWIIBIX 3MIaHU#, BIONb ynmull: byHuHCkas amies u Aamupana PynHeBa. CKiIaapIBaoCh OOCITyKHBaHUE
MOCTENEHHO, TMPHUCIIOCOOJIEHHOE K MECTHBIM TpeOOBaHUSAM. Y CTaHIMM METPO pACIOJArarTCs TOJIBKO
HECKOJIbKO KHOCKOB, aBTOCTOSIHKA Ha 32 aBTOMAIIMHBI U cTosgHKa Ha 30 BemocurienoB. JKuTenn 3Toro Xuaoro
KOMIIJIEKCa JOBOJIbHBI KaK TPaHCIIOPTHBIM, TaK U OBITOBBIM 00CITY)KHUBaHHEM CBOETO palioHa.

AHanu3 pa3MelIeHUsl CTaHUUH METPOIOJUTEHOB U IUIOTHOCTH YJIMYHO-AOPOKHOM CETH B HEKOTOPBIX
ropojax Mupa IO3BOJISIIOT ONPENEIUTh OCHOBHBIE APXUTEKTYPHO-TPAaIOCTPOUTENBHBIE T'PAaLOCTPOUTEIIBHBIE
MPUHIIUIIBI, KOTOPBIMH HEOOX0IUMO PYKOBOJICTBOBATHCS NIPU (hOPMUPOBAHUH TIEIIEXOHBIX MPOCTPAHCTR:

* IJIOTHOCTh YJIWYHO-JOPOKHOM CETH, oOecneuuBaromei KOM(OPTHBI TMEMEeXOAHbIH IOCTYIl
OCTaHOBOYHBIX ITYHKTOB OT 10kM/KkM* 110 15 KM/KM?;

*  pacCTOSIHHE MEXIy cTaHIusMu oT 250M 10 500 m.;

*  HCHOJIb30BAaHME HAJ3EMHBIX U NOA3EMHBIX TPAaHCIOPTHBIX CPEJICTB;

*  TPUMEHEHHE CHEIHATIbHBIX IIAHUPOBOYHBIX CTPYKTYP, 00€CIICUNBAOIUX

*  (opMHUpOBaHHE MEMIEXOTHBIX 30H.
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THE ARCHITECTURE OF URBAN PEDESTRIAN SPACES
Ter-Voskanyan O. Sh.
Central Research and Design Institute of Ministry of Construction and Housing and Communal
Services Russian Federation, Moscow, Russia

The possibility of creating pedestrian spaces using architectural and spatial organization of the
city transport network. By reducing the distances between the stations of light metro, and the length of
the perpendicular roads for them.
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OCOBEHHOCTH METOJUKHA N3YUYEHUS SJKOHOMHUYECKNX KATETOPUM 1
®OPMHUPOBAHUSA KOMIIETEHIIUI
Daizynnaesa H. C.
Tawkenmckuti 20cyoapcmeeHHblll S9KoHoMuyeckull yuusepcumem, Tawkenm Y3zoexucman

Paccmompenvl coepemennvie ocobeHnocmu MemoouKu U3yueHusi SIKOHOMUYECKUX Kame2opuul.
Aemopom Ha ocHose 0030pa  YACMHBIX OUOAKMUK NPENO0OABAHUSL IKOHOMUUECKUX OUCYUNIUH
chopmynupoeanvl 0COOeHHOCMU MemOOUKU U3VUeHUsl IKOHOMUUECKUX Kame2opuli Kak Gakmopa
Gopmuposanus npogheccuonanrbHbIX KOMNEMeHYull.

Knrouesvie cnosa: memoouka npenooasanus, kamezopusi, mepmMuHoI02U4ecKull annapam

B V30ekucrane cosmaH OnaronpusATHBIA WHBECTHIIMOHHBIN KJIMMAT, IIMPOKAs CHUCTEMa IPABOBBIX
TapaHTHH | JILIOT JJII HHOCTPAHHBIX HHBECTOPOB, pa3paboTaHa [EIOCTHAS CHCTEMa Mep 10 CTUMYJIMPOBAHUIO
JESTeNbHOCTH  MPENNpUATHH C WHOCTPAHHBIMA WHBECTHIMAMH. YCKOPEHHBIE TEMIIBl  COIMAIbHO-
SKOHOMHUYECKUX peQopM YETKO TPOCIEKHUBAIOTCS HA TNPHMEPE NPUHATHS BAXKHBIX, JIABHO HAa3PEBIIUX
pemieHuil. Buas nepcrneKTHBBL, HHOCTPAHHBIE KOMIAHUU BEAYT aKTUBHYH0 MHBECTULHOHHYIO NEATEIBHOCTH B
Y30ekucTane, IpUHIMAIOT Y9acTHE B MMPOEKTaX B Pa3HBIX OTPACIAX IKOHOMHUKH.

Metoauka npernoaaBaHusi SKOHOMHUYECKHUX TUCHUIUIMH — HE IPOCTO HayKa U yueOHasi TUCIUIUINHA, HO U
aKTyaJdbHBIH MEXaHU3M H3Y4YEHUS HSKOHOMHYECKOH pealbHOCTH. MeToauka MpernojaBaHus CHelHaIbHbBIX
TUCIIMIIINH TIPHU3BaHa OOECIIEYNTh BBICOKHMN TEOPETHUYECKHWH YPOBEHB IPETOAaBaHus, CTPOTYI0 HAYYHOCTh U
JIOXOTYMBOCTH M3JIOKEHHUS MaTepHaa.

JIrobast yueOHasi NUCHMIUIMHA WMEET CBOM MOHATHHHBIA ammapaT, BKIOYaromuii B ceOs Habop
KaTEeropui, IPUHIUIIOB U 3aKOHOB. C MX MOMOIIBIO PACKPBIBAETCS METOAOJIOIHS UCCIECAOBAaHUS, IPEAMETHOE
coJiep)KaHue JHMCIUILTMHBI, BBIHOCATCS IIEHHOCTHBIC CYXKICHHS 00 HJesSX B JAHHOW cdepe UelloBeYecKoit
nesiTennbHOCTH. [1osSBUIIMCh HOBBIE MPOQECCHU TaKHe Kak, ayAuTOp, MEHEIKep, MapKEeTOJIOT, CIeIUAUCT Ha
pBIHKE IIeHHBIX Oymar. COOTBETCTBEHHO W3MEHWICS M TPO(ECCHOHATBHBINA S3BIK YYaCTHUKOB (PHMHAHCOBO-
SKOHOMHYECKOH JEATENEHOCTH, YTO TaKke TpeOyeT Cephe3HOro Moaxofa K TMOATOTOBKE Oymymux
CHEIHAINUCTOB B 9TOH 00JacTH.

Kaxxnast skoHOMHYeckass KaTeropusi Kak Hay4yHOE IMOHATHE XapaKTepHU3yeT CYIIHOCTb OINpPEAEIEHHOIO
sBiIeHHUs. WX OTKpbITHE SIBISIETCS HAadalbHbIM MOMEHTOM IIO3HAHHUS SKOHOMHUYECKOM peanbHOCTH.
DKOHOMHYECKHE KaTETOPUH — 3TO HEe Ha3BaHUS BEIEH M MPEIMETOB, He MX CBOICTBA ((hr3nuecKue, BKyCOBBIE,
3CTETUYECKHE U T. I1.), @ OTPAKEHUE B UEIIOBEYECKOM CO3HAHMH OTHOIIEHHH, BO3HUKAIOIINX MEXIYy JIOJAbMU B
nporecce 00IIEeCTBEHHOTO BOCIPOU3BOACTBA.

OpuH u3 HanboJee MPUMEHAEMBIX METO/IOB MPU PACKPHITHH SKOHOMHUYECKHX KaTETOPHH - MPUMEHEHNE
npuéMa «HapalMBaHWUA» IOHATHS — IOCTOSHHOE YTIyOJIEHHE €ro COAEp)KaTelIbHOTO KOMIIOHEHTAa. JTO
00BsICHSETCS TAaKCOHOMHEH o00pa3zoBaTeNbHBIX Iieneidl benmkxammaa binyma, coriiacHO KOTOpOW H3ydeHue
SKOHOMHUYECKHX KaTETOPHUIl IMpearoiaraeT pacCMOTPEeHHE CHadalla 0a30BBIX COIEpKATEIbHBIX KOMIIOHEHTOB
KaTeropuu, Ha OCHOBAaHUH Y€T0 BBISBISIFOTCS 00Jiee CII0KHBIE B3aMOCBSI3H.

HpyruM He MeHee MPUMEHSEMBIM METOJIOM SIBJIAETCS TO, YTO MPHU M3IOKEHUM JHOO00N IKOHOMHYECKOM
MPOOJIEMBI B KOHTEKCTE KOHKPETHOM TUCIUIUIMHBI MOXKHO TIPEUIOKHUTH pa3HbIe ONPEAeTICHHS, UCIIOIb3YEeMBIX
st e€ omucaHus Kateropuil. OOBSACHSAETCS TaKoe IIOJIOKEHHE el TPAaKTOBKOW MpeaMeTa, H3ydaeMoit
JTUCLUIUTMHBI, LEJSIMU HCCIIEI0BATENs, BHIOPAHHON METOAOJIOTHEH NPOBEICHUS MCCIEIOBAHMS, JTUYHOCTHON
nosunuen ucciaenosarens. Hanpumep, B merarornyeckoi IuTepaType KaTeropus «KjIacTepy paccMaTpuBaeTcs
aBTOpaMH Kak TpadUUuecKWid OpraHai3ep, MMOMOTAIOINKA 3a KOPOTKHH IPOMEXKYTOK BpPEMEHH PaCKPBITH
coziepkaHue MOHITHS TIPH TOMOIIX OJTU3KUX KaTeTOPHil.

[Ipupoxy knactepa BO MHOTOM pAacKpblBaeT oOOpalleHHe K STHMOJIOTHHM CJIOBa. AHTIMHACKOE
CIOBO cluster — «KUCTBY, «IIYY0K», KIPO3/Ib», KKYCT». 3HAYEHHUE TIaroIbHOW (POPMBI CIIOBAa — PaCTH TPO3IBIMHU
WJIH ITy9KaMu oT «clot»- 00pa3oBbIBaTh KOMKH, CTYCTKH.

Tepmun «kmactep» (KOTOPBIM MOXKHO NMEPEBECTH C aHIVIMHCKOTO SI3bIKA KaK -

1. KuUCTB, IpoO3/b;
2. CKOIUICHUE, KOHIICHTpaLus;
3. rpymma

CnoBO 3aMMCTBOBAaHO B aHIVIMMCKOM s3bIKe. Ero akTHBHOE MHCIIOIB30BAaHHME B PYCCKOS3BIYHOU
SKOHOMHYECKOU JInTepaType Hadayock B 90-¢ roJipl NpoIUIOro BEKa U CBSA3aHO C IEPEBOJOM Ha PYCCKHUH S3bIK
pabot Maiixia [Toptepa (I"apBapackas mikoira OU3Heca), CTABIIETO OCHOBOIIOJIOXXHUKOM H TIOIYJIIPHU3aTOPOM
TEOPUH KJIACTEPOB U KJIACTEPHOTO Pa3BUTHSL.

Knacrep (B skoHOMUKE) (aHTi. cluster) — CKOHLEHTPHPOBaHHAs Ha HEKOTOPOW TEPPUTOPHU TpyIna
B3aMMOCBSI3aHHBIX ~OpraHM3anuii (KOMIAaHWKA, KOPIOpanWi, TOCYJapCTB): ITOCTABIIMKOB MPOAYKIIHUH,
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KOMIUICKTYIOIIMX ¥ CIICIUAIM3UPOBAHHBIX YCIYT; HHPPACTPYKTYPhl; HAYYHO-HCCIISI0BATSILCKUX HHCTUTYTOB;
BY30B M JpYTMX OpraHu3alyii, B3aMMOJONOJHAKOIIMX Jpyr JApyra W YCWIMBAKOIWIHUX KOHKYPEHTHBIE
MPEUMYILIECTBA OTAEIbHBIX KOMIIAHUH U KJ1acTepa B LIEJIOM.

IloHsiTHE KJIacTep MOXKET MCIOJIb30BAaThCs KaK B UENSAX aHalu3a, Tak M B IEJSIX MNPaKTHYECKOU
JIESTEIIBHOCTH.

B mepBom ciydae knactep NpeACTaBIseT COOOW OTHENBHBIM OOBEKT H3y4YeHHsS M, B YaCTHOCTH,
KaTeropuu «dKOHOMHKa». CTyJeHTaM JaeTcs 3aJaHhe COCTaBUTHh TIpadudueckwii opraHaifzep Ha KaTeTOpPHIO
«IKOHOMUKAY.

Bo BrOpoM ciydae kmactep sIBISieTCS OOBEKTOM IMOIIEPKKH B paMKaxX CTPATETHHl PErHOHAIBHOTO
pa3BUTHS, Pa3padOTUMKH KOTOPBIX HEPEAKO NpPEeAyCMaTpUBAIOT Mephl MO (POPMHUPOBAHUIO KIIACTEPOB,
paccuuThiBass Ha  TO, YTO  KJIACTEPbl  IIOBBIMIAIOT  IPOU3BOAUTEIBHOCTh,  WHHOBALIMOHHOCTb,
KOHKYPEHTOCIIOCOOHOCTb, IPUOBLILHOCTh M 3aHATOCTh B HAXOMISAIIUXCS B JIAHHOM PETHOHE (hPUpMax.

ITogxon K M3y4EeHHIO KaTEropuil ompenesseTcsi TPAaKTOBKOW MHpeaMeTa NUCUUIUIMHBI, YTO CBS3aHO C
LENbI0 WCCIEAOBATENI W BBIOOPOM METOMNOJIOTHH: JUIS DKOHOMHKH TPEANPHUSATHS OCHOBHAs IEb —
¢opmupoBanue ycinoBuii 3pPekTHBHOrO (PYHKIIMOHUPOBAHUS HMMYINECTBA MPEIIPUATHS, I (PUHAHCOBOTO
MEHE/DKMEHTa — oOOecleueHne YCIoBUH QopMmupoBaHus JPPEKTUBHBIX JCHEKHBIX ITOTOKOB, JUIS
DKOHOMHYECKOTO aHaln3a — BBIIBICHHEC TNPUIUHHO-CICACTBEHHONH CBS3M MEXKIY  COOBITHSIMU,
dhopMupyrOIMHU (UHAHCOBBINA PE3YNIbTAT ACSITSIBHOCTH TIPS IIPHSITHSI.

Juia u3ydyeHus: kakoro-au0o SBJICHUS, PEMETa, KaTerOpUy HAJ0 H3JIOKUTHh MX B 0A30BBIX MOHATHUSX.
Js 5TOTO MCTIONMB3yeTCs MOHATUHHBIN anmnapaT IUAAKTHKH SKOHOMHYECKUX JUCIHILINH, YTO HEOOXOAUMO IS
BBIOOpa palMOHAIBHBIX MyTel 00pa30BaTeNbHON JAEATENBHOCTH 10 JaHHOMY HamnpaBieHHi0. Bce
BBIIIICHA3BAHHBIC OCOOCHHOCTH B3aMMOCBSI3aHbI, TaK KakK JJI 3TOW METOJUKU XapakTepHa ocolas poJib
apryMEHTUPOBAHHOCTH U OKA3aTEIBHOCTH.
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FEATURES OF METHODOLOGY OF STUDY OF ECONOMIC CATEGORIES AND FORMING OF
COMPETENSES
Fayzullaeva N. S.
Tashkent State University of Economics, Tashkent, Uzbekistan

The modern features of methodology of study of economic categories are Considered. By an
author on the basis of review private specialist in didactics of teaching of economic disciplines the
features of methodology of study of economic categories are set forth as a factor of forming of
professional competenses.
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OBPA3OBATEJBLHBIIA MOJIYJIb «3JIEKTPOHHBIE PECYPCHI IEPEBOTUHKA»: .
KOMBUHATOPHAS METOJUKA ITPEIIOJABAHUSA U CUCTEMA OLUEHUBAHUSI 3BHAHUU
TI'ycesa A. X.

Poccuiickuii cocyoapcmeennulil eymanumapnoiil ynueepcumem, Mockea, Poccus

Hacmoswas nybauxayus nocesiujeHa KOMOUHAMOPHOU —Memoouxke Npenoodaeanus Ha
00pa306amenbHbIX YPOBHAX OAKANABPUAMA U MASUCPAMYPbL, pA3pabOmKe CUcmemsbl OYEeHUBAHUS
BHAHUUL N0 OUCYUNIUHAM  NPOPECCUOHANLHO2O0 — YUKIA — 08YXypoeHesou  cucmemvl  BO.
Paccmampusaromesn popmvl KOHmponsi 3Hanull, KOHMEHM U CMPYKMYPHO-KOMNOZUYUOHHAS opMa
MYTOMUMEOUTIHBIX — UCCIe008AMENbCKUX — NPOEKMO8.  AHanusupyemcs — Npakmuxa  6HeOpPeHUs.
MYTbmMUMeOUliHbIX ~ cpedcme  obyuenuss 6 npoyecc npenoodagsanuss HA.  I[Ipeocmasnsiemviil
00pazosamenvHblil MOOYIb OMpadicaem a8MopPCKull nooxo0 K Gopmuposanuro npogheccuoHaIbHbIX
HABLIKOB NPAKMu4eckou pabomul nepesoouuKa U 8e0eHUio CamoCmoamenbHou UCcie008amenbCKoul
pabomul 8 obracmu nepegodosederus u Qunonrocuu ¢ ucnoavzosaruem UT.

Kniouesvie cnoea: obpazosamenvHulii MOOYIb, KOMOUHAMOPHASL MeMOOUKA, 2]1eKMPOHHbIE
pecypcol, OUOAKmMUYeCKull mamepuan, Jekcukoepaguueckas 6aza OAHHGIX, UHGOPMAYUOHHbIE U
KOMMYHUKAYUOHHbIE MEXHONI02UU

B koHTekcTe co3maHusl AMIAKTHYECKMX MaTepHUAaloB KOMOMHATOpHMKA BBICTYMAaeT Kak Oa3oBas i
pazpaboTku 00pa3oBaTeIbHBIX MOAYJIEH C pasTUYHBIMUA IICJICBBIMH YCTAaHOBKaMHU. Tak, Hampumep,
KOMOHMHATOpHAs METO/IHKA ITO3BOJISIET OCBETUTH AUCIHUIUIHHY «DIEKTPOHHBIE PECYpPCHI IIEPEBOAUMKay (fanee —
«9PII») xak ocHOBHOM MOIyJh ISl HanpaBieHui «llepeBon u mepeBooBenHUE» U «JIMHTBUCTHKAY, H, B TO KE
BpeMs, 1 HampaieHuil «Dumonorus»y u «MHOCTpaHHBIC S3BIKW» — IMPEACTABUTH JIMIIbL OCHOBHBIC
TEOPETHYECKUE TMOJIOKEHUS U C(HOPMUPOBATH y CTYACHTOB NMPOGECCHOHAILHBIC KOMIICTCHIIMU ISl Pa0OThI C
JIEKCUKOTpaUIeCKUMHU 06a3aMU TaHHBIX U TJIOCCApHUSIMH.

Jns  KOpPpEeKTHOro TMOHWMAaHHUS JaHHOM METOJUYECKOW KOHIENIMU CJEAyeT ONpPEAeIUThCs C
tepmuHoiorueii. C 0HO# CTOPOHBI, KOMOMHATOPUKA B SI3bIKO3HAHUY TTIOHUMAETCS KaK CBOHCTBO SMHUIL S3bIKA
U COOTBETCTBYIOIIMX UM EIWHHUI] PEYH BCTYyNaTh B CHUHTArMAaTHYECKUE OTHOIICHUS, TO €CTh B OTHOIICHUS
coueraeMoctd [1]. C npyro#l, wu3HAYAIBHO SBISSACH TUCIUIUIMHONW (YHIAMEHTAIFHOH MaTeMAaTHKH,
KOMOHMHATOpHAs METOJHUKA MPEAINoJiaraeT CTPYKTYPUPOBAHUE LIEIOr0 M €ro 4acTel ¢ IMOMOINBI0 Pa3IuYHbIX
MpUEeMOB KOMOWHUPOBaHM. ABTOp JaHHOHM CTAaThU IpeJUIaraeT pacCMaTpUBaTh KOMOMHATOPUKY KaK METOIHKY
MPEeTIoIaBaHusl — OCHOBHYIO TUJIAKTHYECKYIO TEXHOJIOTHIO MTPOSKTUPOBAHUS 00pa30BaTENbHBIX MOIYJIEH.

Kombunaropuas merommka (KM) mo3BoJisieT mpemofaBaTei0 3KCIEPUMEHTHPOBATh, MOJEIHPOBATH
BapUATUBHBIE KYypChl ISl CTYICHTOB, 3aMHTEPECOBABIINXCA TON WIM WHOW TEMAaTUKOW TMEepeBoja MpH
MPOBEJICHUN BXOJHOTO TecTHpoBaHusa. Pabora mo KM MHorostamHa W TpemxycMaTpHBaeT pear3alluio
WUTOTOBOT'0 IIPOEKTA IMOCPEICTBOM BBIIIOJHEHUSI KOMILJIEKCAa TBOPUECKUX 3anaHuid. Cpeau Ipyrux nNpeuMyIiecTB
CIEIyeT YIOMSHYTh 00 0053aTeNbHOM MPAKTUYECKOM BBIXOJC — pa3pabOTKe CTYJICHTaMU aBTOPCKUX
nekcukorpaduueckux 6a3 ganubix (JIB1) mo BEIOpaHHON TeMaTHKE ¢ y4eTOM MPO(ECCUOHANBHBIX HHTEPECOB U
HaIlpaBJICHWsI TOATOTOBKH: B pe3ylIbTaTeé OCBOCHUS IMPOTrpaMMBI 0Opa3zoBaTenbHOr0 MOAyst <«OPIDy»
MIePEBOTYMKAM W JIMHTBUCTAM TpejiaraeTcs pa3padoTarh rioccapuii ¢ UCMOIb30BAHUEM CIEIITCPMUHOIOTHH U
TEPMHHUPOBAHHBIX MOHITHH (HampuMmep, GUHAHCOBO-IKOHOMHUYECKAsl, TEXHUUECKas, OOIeHAYYHAS JICKCHKA U
np.); ¢unonoru xe roroBar JIB/| mo BeIOpaHHOMY IUTEpaTYpHOMY NPOM3BEIACHHIO C yYETOM JIEKCHUKO-
TpaMMAaTHYECKUX OCOOEHHOCTEH (HampuMep, HaJu4Yhe B aBTOPCKOM TEKCTE OpWUTHHAIA apXam3MOB,
HEOJIOTU3MOB, KAPTrOHU3MOB H T. JI. K UX OTOOpaXCHUE B TIEPEBOJIE).

Hucuunnuna «9PID» paccmaTtpuBaeTcs Kak NpUKIaAHAas BBUIY HalIM4Ydsi B MPAKTUYECKOM MOIYJE
WHIWBHUTyalIbHBIX 33/1aHWH, COCTABJICHHBIX MPEMOJaBaTelleM B Pa3IMYHOM IMPOrpaMMHOM OOecredeHud |
MOTHUBUPYIOIIUX CTYJCHTOB K AaKTHUBHU3AIlMM IIO3HABATEIHHOM M KPCATUBHOM JCSITEILHOCTH. 3aHATHUA
MIPOBOJIATCS 110 MPHUHIIUITY COBMEIICHHBIX TEMAaTUYCCKUX OJIOKOB: IEpBasi 4acTh MOCBSIICHA TCOPHH, BTOPAs —
MPAaKTHYECKOW OTPabOTKE M3ydaeMol TeMbl. JlaHHAS KOHIICTIINS MO3BOJISIET COKPATUTh BPEMS, 3aTpauiBaeMoe
CTyJICHTaMH Ha CaMOCTOSTCIBHYIO TEXHHUYECKYI0 paboTy M 00ecTeurnBaeT Pe3yNbTAaTHBHOCTH OOYUCHHS H
cOOJIr0ICHUE CPOKOB OCBOCHUS Mporpammbl. [locienoBaTelbHOCTE pa3zesioB 00yClIoBlIeHAa HEOOXOAUMOCTBIO
OCBOCHUS KaK TEOPETUYCCKUX 3HAHWH, TaK M MPHOOPETCHHS NMPAKTUICCKUX HABBIKOB B IIPOIIECCE MPOBEACHMUS
ayIUTOPHBIX 3aHATHH 10 MPOTrpaMMe AUCHUTUINHEI [3].

IIpeamerom mzyuennst «IPID» mo KM smasercs tekct. CormacHo konnenmuu Tekcta WM. P. [Nanpnepuna
«TEKCT TPENCTaBIseT cOo00H Hekoe oO0pa3oBaHWE, BO3HHUKIIEE, CYIIECTBYIONEE M pa3BUBAIOIICECS B
MUCbMEHHOM BapUaHTE JHUTEPATYpHOro s3bIKa. TOJIBKO B 3TOM BapUaHTE pAacCWICHEHHOCTh TeKcTa < >
BBISBIISIETCSL KaK pe3ylbTaT CO3HATENBHOW 00pabOTKM S3BIKOBOTO BBIpakeHHs» [2]. B koHTekcre
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obpazoBarenbHOro Moayist «9PID» aHanmu3 Tekcra B CBETE€ MPUBEACHHON KOHIICTIMH BKIIIOUACT ONpEcsiCHHE
ero JIEKCHYECKHUX, TPaMMaTHUECKHX M CTPYKTYPHO-KOMIIO3UIMOHHBIX ocobenHocteit; otoop JIE, IT'E u CE,
HY>KIAIOMIUXCST B KOMMEHTHPOBAaHNH, pa3paboTKy rioccapus, JIBJ, cosmanmne BBJl (6nbmmorpadnueckux 6a3
JTAaHHBIX).

B cootBercTBuM ¢ yueOHBIM mianom OIl BO, ompeaensromuM BUABI U QOPMBI IPOMEKYTOYHOTO H
WUTOrOBOT'O KOHTPOJISl, CUCTEMa KOHTPOJIsl 3HAHUH BBICTPOCHA CIIEIYIOLINM 00pa3oM:

1. Texyumii KOHTPOJb: BBINOJHEHHE TPAKTUYECKUX 3aJaHWid 1O bJIOK-CXeMaM W TECTOB IIO
YCTaHOBJICHHOMY TpaduKy Ha TNPaKTHYECKHX 3aHATHSX; IOJTAlHAs peaiu3alus COCTaBICHHOTO
WHAUBHTyanbHOTO TuiaHa Y IPC B 3aBUCHMOCTH OT T€MBI UTOTOBOM MMPOEKTHOM paboTHI.

2. IlpomexyrouHast arrecTamus: 1. KOHTpoJbHas paboOTa 1O BapHaHTaM IPOBOJIUTCS Ha IOCIEIHEM
3aHITHH (JIEKTPOHHOE KOHCIIEKTUPOBAHKE); 2. 3aUeT (3aIUTa UTOTOBOTO IIPOSKTA).

3HaHKe coAepKaHHUs AUCUUILIMHEI TPOBEPSETCS HECKOJILKUMH CIIOCOOaMH:

1. Ilpsmble BOIPOCHI, OTBETHl Ha KOTOPBIE CTYACHT MOKET HAWTU B JIEKTPOHHBIX KOHCIIEKTAX JICKLIUMU,
MyJbTUMEIUUHBIX AUJAKTUYECKUX MaTepuanax, a TakKKe pPEKOMEHJIOBAHHBIX MCTOYHUKAX H
nuTepatype. Bompocsl MoryT ObITH 3a1aHBI B ()OpME OTKPBITOrO BOMpOCA, TecTa U B opMe BOmpoca,
TpeOyIOIIero pa3BepHyTOro OTBETa C IMOAPOOHOHN apryMeHTaluued W MpHBEICHUEM HILUTIOCTPAaTHBHBIX
MIPUMEPOB.

2. 3anmaHus, BHIOJIHEHHUE KOTOPBIX TPeOyeT OMOpHI Ha MOJYYEHHBIE HA HHTEPAKTUBHBIX JIEKIUAX 3HAHUS
(paspabotka JIBJl u BBJl, mpeapemaktupoBaHue, MHTEPPEAAKTUPOBAHHE M IOCTPEIAKTHPOBAHHE
runeprekcra ¢ ucnonszoBanueM JIO u JIBJA B IIO OpenOffice.org 3.2 u MSOfficeXP,
KOMIIapaTUBHBIN aHAJN3 TEKCTA U SI3BIKOBBIX Map MPU CTATUCTUYECKOM MEPEBOJIE, U MPOH.).

3. Tsopueckue 3amaHus, CBS3aHHBIE C COAEpKAaHHEM Kypca (IPOEKTUpOBaHWE HHGOPMAIMOHHOTO
nctoyanka cnoxxHort cTpykTypsl (MUCC) (anmekTpoHHOTO apXuBa, OMIHMHTBaNBHOTO MHTEpHET-pecypca
¢unonora), npuMmeHeHue (QyHKIHMOHAIBHBIX mpueMoB Web-am3aitna (IIO Sharepoint Designer),
MEPEeBO] ¥ PEAKTUPOBAHUE MHOS3BIYHOTO ayJuo-MaTepuaia B Buaeo-penakrope Camtasia Studio 3, u
poy.).

3aHATHA MPOBOIATCS B ayIUTOPHBIX YCIOBUAX C MCIOIH30BAHHEM HWHTEPAKTUBHOM JOCKH, IPOEKTOPA,
MEPCOHAIFHBIX KOMITBIOTEPOB CTYIEHTOB W TpernoaaBatens. Ha ay UTOpHBIX 3aHATHSAX CTYIEHTHl OCBaMBAIOT
CHEINAIN3UPOBAHHOE TIPOrpaMMHOE OOECIeYeHrne W ammapaTHble CPeAcTBa, HEOOXOAWMBIE MEPEeBOJYUKY B
MPaKTHIECKON NPo(ecCHOHATBLHON NeITeNbHOCTH.

B 3akiroueHue ciegyer OTMETUTh, YTO NPEHUMYIIECTBA KOMOMHATOPHOM METOJWKH IPEIOIaBaHHs
obpazoBarenbHOro Moayns «IPID» 3akmodaeTcs B CHCTEMHOM TOAXOJE K NPUMEHEHHIO WHPOPMAIIMOHHBIX
TEXHOJIOTHH, YTO BBHIpaXKAaeTCs B HENPEMEHHOW TNPAKTUYEeCKOH OTpabOTKe JEKIMOHHOTO MaTrepuana B
ayIUTOPHBIX YCIOBHUAX B JOPME CEMUHAPCKUX JTUOO0 TAOOPATOPHBIX 3aHATHA.
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EDUCATIONAL MODULE «ELECTRONIC RESOURCES OF TRANSLATOR»:
COMBINATORIAL METHODS AND EVALUATION SYSTEM OF KNOLEDGE (HPE
EDUCATIONAL LEVELS: UNDERGRADUATE AND GRADUATE)

Guseva A. H.

Russian State University for the Humanities, Moscow, Russia

The present publication is devoted the combinatorial methods in the educational levels of undergraduate
and graduate programs, to the development of evaluation system of of knowledge in the disciplines of
professional cycle of two-level system of HE. The article also considers some forms of control of knowledge,
the aspects of content and structure-compositional form of multimedia research projects. There are analyzed
also the practice of introduction of multimedia teaching tools in the process of teaching of FL. The presented
educational modules reflect the author’s approach to form the professional skills of practical work of
translator and to conduct an independent research work in the field of philology and translation with use of IT.

Keywords: educational module; combinatorial methods, electronic resources; didactic material;
lexicographical database, information and communication technologies
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VJIK 37

POJIb ®U3NYECKOM KYJbTYPBI BCUCTEME COBPEMEHHOI'O OBPA3OBAHUS
bukoynamoe M. P.
Cmepaumamaxckuii ¢hunuan Bawxupckoeo eocyoapcmeennoco ynueepcumema, Cmepaumamax,
Poccus

B cmamve paccmampusaemcsa ponv ¢usuyeckoi Kyibmypvl 8 cucmeme CO8PEMEeHHO20
06pa3oeanust, 000CHOBbIBACCA YEHHOCTb OAHHO20 POOAd 3aHAMUIL.
Knrouesvie cnosa: ¢usuueckasn kynoemypa, obpazosanue

Jus Hac, npeacraButenell MUGPOBOTO MOKOJIEHUS (hu3MdecKas MOJArOTOBKA SIBISETCS HEOTHEMIIEMON
YacThIO KU3HU, IIOCKOJBKY OHA Pa3BUBACT B MOJIOJAEKHU 340pOBbIM nmoreHuuman. Kaxaplil 10JKeH 3aHIMaThes
(U3KYIBTYPOH TApMOHUYHO cOYeTas €e C APYTMMHU BUAAMH AeATeNIbHOCTH. Du3nuecKast KyJIbTypa HarpaBiseT
IOHOIIEH Ha CcoONfoileHHe 310poBoro oOpa3a JKWU3HU. 3aHSATHA CIOPTOM pa3BHBAaE€T CAMOKOHTPOIIb,
CaMOKPHUTHKY [1].

[IpenogaBarenu cTpeMATCsS HE TOJIBKO K TOMY, YTOOBI CTY/IEHT ObLT B XOpolie (pusndeckoi popme, HO
W YYUT €ro MOHWMAaTh paboTy CBOETO Teja, BIAACTh TEXHUKOW MO WCIOJNB30BAaHHUIO CIIOPTHBHBIX CHApSIOB,
YMEHHIO OPTaHU30BHIBAThH M MTPOBOAUTE (PU3NIECKYIO TIOJTOTOBKY.

Ecnu BBl X0THTE 9TOOBI YPOK MPOXOAMI MaKCHMAIIbHO TUIOJOTBOPHO, HY)KHO YYHTBHIBATh CIIEAYIOIIEe:
JOCTYITHOCTb, MHTEPECHl CTYJCHTOB, 3arpy’)KeHHOCTb Ha 3aHATUSAX. MHorma mpemopaBaTen 3a0bIBAIOT O
CO3/1aHMH TIOJIOKUTEIBHOIO OTHOIIEHUS M MHTepeca K 3aHATHAM. OAHON U3 IMaBHBIX 33/a4 MpenojaBaTencit
(u3nIecKoi KynbTypbl B yU4eOHBIX 3aBeIEHUSIX, JOJDKHA COCTOSTh B TOM, YTOOBI 3aMHTEPECOBATH CTYJICHTOB
¢dusnueckol KyJnbTypoi. s 3Toro HeoOX0JMMO MPUMEHUTHh pa3HooOpa3Hbie MeTOABl. HyXHO OTXOIUTH OT
CTapbIX CTaHJAPTOB 00pa30BaHUs, BHEPATH UHHOBAIUH, I/I€ YUUTHIBATIUCH Obl MHAWBUYaJIbHBIE CIIOCOOHOCTH
CTYZIEHTOB [2].

B coBpemeHHOW Tenaroruke CyIIECTBYIOT pa3IM4HbIe MPUEMBbl TPOBEICHUS YPOKOB: (pOHTANIbHAL,
TpyIIoBass WJIM KPyroBas paccTaHOBKAa CTYACHTOB; OOHOBJICHHE OOpa3oBaTENbHOW  MPOTrpPaMMBbl
YIOpaXHEHUSIMHU; TIEpEMEHa MecTa MPOBENEHUS 3aHATHS (HApUMep, MEepeXOAWTh W3 CIOPTHUBHOIO 3aia Ha
CHOPTHUBHYIO TUIOIIAJIKY ).

BnaronpusatHas atMocdepa mMeeT OorpoMHOE BIUSHHE B MpoBedeHUU (hu3 moAroToBku. OOBIYHO, OHA
CO3JaeTCs Ha JTAIle Pa3sMUHKU U HE JOJDKHA ITOKUJATh UX J0 KOHIA 3aHATUA. TeM He MeHee NCUXOIO0THYeCKUN
KJIIMaT MOXET MEHSTHCS BO BpeMs 3aHATHS [3]. DTO 3aBHCHT OT CaMOUYYBCTBHUS, MHTEpeca K (DU3MIEeCKOU
KyJbType Kak K IpeIMeTy, WIM OTHOLIEHHUS MpenojaBaTessi K CTyIEHTaM, OT OLICHOK MX JESTEIbHOCTH,
HacTposl. YPOK OOBIYHO TMPOXOAMT OKUBJIEHHO, KOTZIA CTYACHTHI yYacTBYIOT B COPEBHOBAHHAX, UyBCTBYIOT
HACTPOW MPEeToIaBaTes, IOHUMAIOT €r0 FOMOP, B UTOTe pedsTa ONIYIIA0T Pe3yIbTaThl CBOETO TPY/Ia.

HeoOxoammo, 9To05!I pernoaaBareis B CBOEH paboTe MCIONIb30Bajl CTPOTOCTh U MOOIIPEHUs CTYICHTOB
3a yCHexu, MOJAJEpKUBalI B cilydae MopakeHHs. Mrpbl B KOMaHJleé BOCIHTBHIBAIOT KOJUIEKTUBU3M. UTOOBI
moka3aTth A(()EeKTHBHOCTh TPEHUPOBOK CYIIECTBYET COPEBHOBATENBHBIM METOJ|, KOTOPBIA IOKa3bIBAET, UTO
CrocoOCTBYeT MaKCHMANBHOMY pPa3BUTHIO HaIlero Teid. JTOT METOJ| HalpaBisgeT Hally IBUTATEIbHYIO
aKTHBHOCTh B HY)XHOM HampaBlieHHW. [loNoKHUTENbHBIE KadecTBa MpenojaBaTess SBIAIOTCS Oonee
3¢ PEKTUBHBIMU HHCTPYMEHTaMH BO3ICHCTBHS, YeM HaKa3aHUs U yKazaHus [4].

Korma mnpemonmaBatemo ymaeTcss pasBUTh B CTyIGHTE TNOTPEOHOCTH B camMooOpa3oBaHWU U
CaMOBOCIIHTaHWH, TO €My OyAyT TOHSATHBI Takhe MOpajbHBbIE TOHATHS, Kak Apyxk0a, paBHONpaBue,
CIIPaBeJINBOCTb.
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THE ROLE OF PHYSICAL EDUCATION IN THE SYSTEM OF MODERN EDUCATION
Bikbulatov M. R.
Sterlitamak branch of Bashkir State University, Sterlitamak, Russia

In the article the role of physical culture in the system of modern education is considered, the
value of this kind of training is justified.
Keywords: physical culture, education
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VJIK 377

OCOBEHHOCTH NPO®PECCHUOHAJIBHOI'O CTAHOBJIEHUSA BY AYHIUX COLUAJBHBIX
PABOTHUKOB
Xpynée A. H.
Anmunckas eymanumapHo-nedazo2udeckasn akademus Kpvimckozo ¢hedepanvrozo ynusepcumema um.
B. U. Bepnaockoeo, Anma, Poccus

Cmambs nocesaweHa onpocy meopuu U NpaKmMuku @GopMuposanus npogpeccuoHaIbHOl
KOMnemenmHocmu Oy0yuWux coyuaibHulX paboOmMHUKO8 U OCHOBHbIE HANPABIEHUs. 20C)0apCMEeHHOU
coyuanvrol noaumuxu Poccuu no coyuanvbHotl 3auume npag MOoi00exicu.

Knrouesvie cnosa: coyuanvnas paboma, npogheccuoHanbHAsi KOMNEMEHMHOCMb, MOI00eMHCh,
coyuanbHas 3auuma

[IpodeccrnonanbHOE CTAHOBICHUE CIIEIMAIKNCTA 10 CONMAILHON paboTe — MEJIOCTHBIA M HEMPEPhIBHBIN
MpOIIECC Pa3BUTHS TPAKTHUECKOM, 00pa3oBaTENbHON M HCCIIEAOBATENbCKON NEATENIbHOCTH JHUYHOCTH B
conuaibHOU cepe, OpUeHTUPOBAHHEIN Ha (oOpMUpPOBaHKE MTPO(HEeCCHOHATBHON KOMITETEHTHOCTH.

[IpuopuTeTHBIM BEKTOPOM TEOPHUH W TPAKTHKH COBPEMEHHOW CONHMAIbHOW padOTHI  SBISETCS
3¢ PeKTUBHAS NEITENbHOCTh CONUANBHBIX PAOOTHUKOB B HAMPABICHUH COLMAIBHON 3aIUTHI MIPaB MOJIOASKH,
4TO TpeOyeT KayeCTBEHHOro (hOpMUPOBaHUS MPO(ECCHOHATHHON KOMIIETCHTHOCTH Y OYAYIIMX COIMATbHBIX
pPabOTHHKOB.

UccnenoBanns, mocBsieHHBIE MPO(ECCHOHATBHON KOMIIETEHTHOCTH, IMPECTABICHB OYE€Hb ITHPOKO
b. C. T'epmrynckuMm, E. B. bonnapesckoii, U. A. KonecuukoBoit, A. K. MapkoBoil. Paznuunble acmnexTsl
Mpo(hecCHOHANBHON JEATENbHOCTH COLUANBHBIX PabOTHHKOB pacKpbiBaloTcs B Tpyaax H. A. AmwuHOBa,
A. U. Apromnpna, JI. I'. I'ycmsxoBoit, W. A. 3umueit, I1. /1. Ilanenka, A. H.CaBunoBa u np. IlpoGiemsr
mpoeccHoHaNbHOM MOATOTOBKH COIMANBHBIX paboTHHKOB B Poccum ocmebiciensl B paborax B. U. XKykosa,
B. A. Hukuruna, JI. K. CraposoiitoBoii, JI. B. Tomuero, E. 1. Xonoctosoii, H. b. llImeneBoii u ap.

UccrnenoBanns MOKa3bIBAOT, YTO MPOOJEMBI COLMAIBHON 3aIIUTHI TPAB MOJOJEKUA O0YCIOBIIECHBI
0COOEHHOCTSMH €€ COLMAIBLHOTO TOJIOKEHUST W TPYJOBOTO TOBEACHUS: ypOBEHb 00pa3oBaHMs, HAIWYHE
npodeccur WM KBaJM(UKAIMK; HU3Kas alalTUBHOCTh M YS3BUMOCTh K SKOHOMHUYECKOMY U COLUATIBHOMY
OKPY’KEHHIO; TIOBBIIIIEHHBIE TPEOOBAHMSI 110 TPYAOYCTPOHCTBY (TIPECTIIK, 3apabOTOK), COAEPIKAHUIO, XapaKTepy
W YCIOBUSIM TpyZAa; BBICOKas mpodeccHoHadbHAass W TeppUTOpHaiIbHAs MOOWIBHOCTh, OOYCIIOBJICHHBIE
HEYCTOHYMBOCTBIO H CIA00CTHI0 IKOHOMUYECKUX M COLMANILHBIX CBSI3EH.

K ocHOBHBIM HampaBieHUSIM TOCYAapCTBEHHON COLMaIbHOM MOMUTHKH B Poccum mo comuanbHOM
3alIuTe TIpaB HaceJIeHH MOJIOJIBIX JIFOJe MOYKHO OTHECTH: MOBBIIICHHE TOXOM0B K YPOBHIO JKU3HU TPAKIAH;
obecrieyeHne 3aHATOCTH MOJOJEKH U YyIOBIETBOPUTEIIFHOE COCTOSHHE pBhIHKA TPYJa; HaAJIEKAIIYI0
OpraHu3alHrIo U OIIaTy TPyAa; 00Ieo0s3aTeIbHOE TOCYAapCTBEHHOE COIMANBHOE CTPaxoBaHUE, CBSI3aHHOE C
TPYJOBOH NIEeSATENLHOCTHIO; OTJEIIbHBIC ACHEKHBIE BBITUIATHI, TIOMOIIb MOJIOABIM CEMBSM C JAETHMH, aIpPEeCHYI0
COLMAJBHYIO TIOMOIIb MaJ000ECIeYeHHBIM CEMbAM, MPEJOCTABICHHE KHUIIBIX CyOCHAMHA MOJOIBIM ITIOISIM,
MOJIOJBIM CEMbSM W OJWHOKAM MaTepsiM, KOMIICHCAIIMM W JBIOTHl IOCTPAJABIINM OT TEXHOTECHHO-
SKOHOMHUYECKHX MPUPOAHBIX KaTaCTPO(], BOSHHBIX JEHCTBHI U UIMEIOT OOJBHBIX JIETeH U TOMY 1moi00Hoe. B cT.
39 Koncrutynmu Poccum 3akperuieHO mTpaBo TpaxaaH Ha CONHMAJIbHYIO 3allUTy, TPAIWIMOHHO B
MEXKIYHApOJHOH W OTEYECTBEHHOW IOPUAMYECKOH JuTepaType o0003HayaeTcss TEPMHUHOM «IpaBO Ha
couuansHoe obOecneueHue». ComnmanbHoe oOecTeYeHHe MOJIOJACKH, SBISIETCS BaKHOW COCTaBISIOIIEH
COLMAJbHON 3aIllUThl, — O3TO TOCYJAapCTBEHHAs CHCTEMa 3alllUTHl HACEJIEHHS OT COIHAaJbHBIX PHCKOB,
KOH(IUKTOB (CeMeHHBIX, 00pa30BaTELHBIX U T. [I.), BO3HUKAIOIINE BCIICACTBHIE HE3AMUIEHHOCTH MOJIOICKH.

Taxum 00pazoM, MPOBECHHOE HAMU MCCIICIOBAHUE CYIIECTBYIONICH TEOPUU U MPAKTHKH (POPMHUPOBAHUS
Mpo(heCcCHOHANBHON KOMITETEHTHOCTH OYIyIINX COLMANBHBIX PaOOTHUKOB MO COIMAJIbHON 3allluTe TpaB
MOJIOJIEKH TIO3BOJIIIN BBIIBUTH UMEIOIIMECS MMPOTUBOPEUHS MEXKy: 3HAYNMOCTBIO COLMANBHOM 3alUThI TIPaB
MOJIOJIEKH U HETOCTATOUYHOCTHIO TEOPETHKO-METOA0IOTHIECKON 00pabOoTKH ero 0O BEKTUBHBIX XapaKTEPUCTHK;
WHCTHTYIIHOHAIBHBIM ITOJIX0JIOM K OCYIIECTBICHHIO COI[MAILHON 3allIUTHI MPaB MOJIOJEKH U HEOOXOIUMOCTHIO
CHUCTEMHOTO OCMBICIICHHSI YKa3aHHOTO (eHOMEHa B COBPEMEHHOM COIMyMeE; COLHAIBHO-TIEarorn4eCKuM
coJiep)kKaHUEeM COBPEMEHHOTO (HOPMHUPOBaHMS NPOPECCHOHATBHON KOMIIETEHTHOCTH OYAYIIMX COLHaTbHBIX
pabOTHUKOB MO COLMAILHON 3allUTe MPaB MOJOAEKH U MPEUMYIIECTBEHHO TPAAUIMOHHBIM MOIXOA0M K €ro
WCCIIEJIOBAaHUIO; TIOTPEOHOCTSMH ONTUMHU3AIUN  (HOPMUPOBaHUS MPO(GECCHOHANBHON KOMIIETEHTHOCTH
OyAymux CONHAJIbHBIX PAOOTHUKOB IO COIMANBHOW 3alluTe TpaB MOJOAEKH W OTCYTCTBHEM YETKO
OTIpEEeNICHHBIX COIMATBHO-TIEIArOTHYECKUX YCIOBHH U CUCTEMHOTO MOAXOAa. DTH MPOTUBOPEUHs TPEOYIOT
CBOETO PELICHUS MYTEM CO3JaHHUs CUCTEMBI pabOTHI MO (POPMUPOBAHUIO TPOPECCUOHATLHON KOMIIETCHTHOCTH
OyAyImHX COIMANBHBIX PA0OTHUKOB MO COIMATIHHOMN 3aIllTe MPaB MOJOAEKH U OMPENIEIUTH COOTBETCTBYIOIIHE
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COLIMAJIbHO-NIEAarOrMYECKUE YCIOBUSA IS 3TOrO.
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PECULIARITIES OF PROFESSIONAL FORMATION OF FUTURE SOCIAL WORKERS
Khrulev A. N.
Yalta Humanitarian and Pedagogical Academy of the Crimean Federal University named after
V. I Vernadsky, Yalta, Russia

The article is devoted to the theory and practice of forming professional competence of future
social workers and the main directions of the state social policy of Russia on social protection of
youth rights.

Keywords: social work, professional competence, youth, social protection
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THE RESEARCH OF TRAINING PROCESS OF HIGHLY SKILLED NORDIC-COMBINED SKIERS
IN THE PREPARATION PERIOD ON THE EXAMPLE OF THE MEN'S NATIONAL TEAM OF
KAZAKHSTAN
Mukhambet Zh., Yefremov M.

Kazakh Academy of Sport and Tourism, Almaty, Kazakhstan
Aspire2 International, Auckland, New Zealand

The analysis of educational and training programs for training of skiers is presented in article.
Volumes and differences in means and methods are determined, the efficiency of the author's program
is revealed.

Keywords: nordic-combined, skiers, training programs, highly skilled atheletes, men

Introduction. Rapid growth of achievements of world sport defines aspiration of experts to the solution
of current problems for increase in effective management of training process [1]. Progress in types of skiing is
caused not only by improvement of sports equipment and improvement of quality of preparation of sports
constructions, but also progressive changes in all sections of training of athletes. In Nordic combined there
were essential changes in the equipment and criteria of its assessment in recent years that was the reason of
accumulation of a number of contradictions. On the one hand, practice of sport makes demands to improvement
of quality of pedagogical process at various stages of sports skill, including training, technical improvement
and increase in level of physical fitness, taking into account changes in the equipment of jumps. At the same
time the high level of sporting achievements is possible only on condition of long-term performance of the
nordic-combined skiers of considerable volume of hard physical activity in its strict compliance with age
features of engaged ones [2].

Such divergence between the theory and practice is caused by insufficient theoretical and practical
development of the methods and means promoting integrated improvement of physical qualities and technical
skill of nordic combined skiers. In this regard the problem of interrelation of physical and technical training of
skiers is represented quite relevant.

One of the perspective directions in increase in efficiency of training of the skier of the Nordic-combined
skiers is use of system approach when planning training process in close interrelation of physical and technical
training, and also with other parties of pedagogical process with use of the effective programs of technical
improvement, based on knowledge of the most essential mechanisms of functioning of the motive device of the
athlete, formation of difficult movement skills and studying of regularities of motive activity.

The research objective consists in optimization of planning of training process of nordic-combined skiers
week cycles of the preparation period.

Methods and organization of the research. When carrying out researches, we used the following
methods: theoretical analysis of scientific and methodical literature; pedagogical experiment; analysis of
documents of planning: protocols of competitions, sporting diaries of athletes, personal plans of athletes;
methods of mathematical statistics.

The pedagogical experiment was made on the basis of sports school of Almaty city of the Republic of
Kazakhstan during the period from May to December, 2016, from May to December, 2017 with athletes,
Masters of Sports (MSRK) (8 people). The program for Nordic combined of the Republic of Kazakhstan, sports
diaries of athletes, and also individual plans of athletes have undergone the analysis. The Microsoft Excel
program was used for processing of statistical data. The research took place in 3 stages.

1 stage — definition of control and experimental group (05. 2016 — 06. 2016).

2 stage — the analysis of programs for Nordic combined, the analysis of sports diaries of athletes, the
analysis of individual plans of athletes (05. 2016).

3 stage — development of content of planning, processing and the analysis of results of a research (05.
2016 —12.2017).

Results of the research and its discussion. As a result of the analysis of the working program and
sports diaries of athletes we have revealed features of planning at nordic-combined skiers in the preparation
period of training. The preparation period of 2016-2017 lasted: 1) summer stage from May 2 to August 18; 2)
winter stage from August 23 to December 5.

During the summer period preparation took place both on the plain, and in the conditions of highlands
(Kazakhstan, Almaty city), during the winter period preparation took place in middle mountains conditions
(Kazakhstan, Ridder town). During the summer period much attention was paid to cross preparation and jumps
on springboards with an artificial covering. The microcycle of training exercises has been calculated on 7 days.

Load of athletes (in the summer period of preparation) has been defined:

During the analysis of the program and diaries of athletes it has been revealed, the contents of the
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program don't meet the requirements of a training today. Because by results of competitions the Cup of
Kazakhstan, the Championship of Kazakhstan have been received the following results: prize-winning places
and also places no lower than the 6th place in the overall ranking of competitions, unlike results of the planning
offered by us, therefore, the program doesn't allow to resolve effectively issues of training of highly skilled
skiers biathlonists in the preparation period.

The analysis of cycles of preparation in the preparation period according to the program of the Republic
of Kazakhstan for cross-country skiing has allowed to reveal the following:

In the RK program for Nordic combined much attention is paid to overall physical conditioning — 1550
km a year, and special physical training - 1237 km per year.

On studying and improvement of the equipment and tactics of ski sport (to trainings on skis) — 1400 km
per year.

To control tests and translated standards — 8 lessons per year. On a theoretical part was allocated — 33
hours.

The analysis of maintenance of cycles of preparation has revealed:

On overall physical conditioning has been allocated about 1723 km per year (unlike of the program of
1550 km per year), and on special physical preparation — 1471 km a year (in the program — 1237 km a year);
On studying and improvement of the equipment and tactics of ski sport (trainings on skis) — 1197 km a year
(Unlike programs — 1400 km a year); To control tests and translated standards — 8 lessons per year (according
to the program); On a theoretical part was allocated — 28 hours a year (in the program — 33 hours a year).

In such way, the total amount of a practical training was 4287 km a year (unlike the program — 4390 km
a year). The volume and intensity of the carried-out loadings was corrected based on HRC indicator, and also
changed individually for each athlete in relation to self-feeling.

Conclusions:

1. Having analysed the maintenance of cycles of the preparation period of training of the men's national
team of RK, it has been revealed that at increase in a training load results of a performance at
competitions have improved.

2. It is defined that the maintenance of training cycles in the preparation period includes: overall physical
training in which 1723 km a year have been executed (unlike the program of 1550 km a year) and on
special physical training it is executed — 1471 km a year (in comparison with the program — 1237 km a
year).

3. Content of a training of nordic-combined skiers in the preparation period, which includes use of roller
skis of 76 % of the total amount of cyclic exercises is revealed and it provides the necessary base of
physical, technical training, that reduces terms of an exit to the level of steady sports mastery.

References:
1. Fiskalov V.D. Sport and system of training athletes: book / V.D. Fiskalov, - M.: Soviet Sport, 2010. — 392 p.
2. Butin .M. Ski sport: book / I. M. Butin — M.: Academy, 2000. - 368 p.

HNCCIEJOBAHUE IMTPOUHECCA TPEHUPOBKU BBICOKOKBAJIMOUIINPOBAHHBIX
JBbI)KHUKOB JIBI’KHOI'O IBOEBOPBS1 B HOI[‘I:'OTOBI/ITEUJII)HI)II‘/'I HEPUOJ HA ITIPUMEPE
MYXKCKOU HAIIMOHAJIbBHOU CBOPHOU KA3AXCTAHA
Myxamoem K., E¢ppemos M.

Kasaxcmanckas akademus cnopma u mypusma, Aima-Ama, Kazaxcman
Aspire2 International, Oxneno, Hoeas 3enanous

B cmamve npusedén ananuz oopazoeamenbHoll u mpeHupo8oOYHOU NPOSPAMMUL OJisl HOO2OMOBKU
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PE®JIEKCHUSA HA 3AHATUAX IO HHOCTPAHHOMY SA3BIKY KAK ®AKTOP
OOPMUPOBAHUSA JIMJEPCKUX KAYECTB MEHEIZKEPA
Humepman E. A.
Canxm-Ilemepoypeckuii nonumexnuueckuul ynueepcumem Ilempa Benukoeo, Cankm-Ilemepoype,
Poccusa

Obcyscoaemes saxchocms audepcmea 6 meneoxcmenme. Ilpeonazaemces ¢hopmuposame u
oyeHusamv JIUdepcKue Kaiecmed CmyoOeHmos YNpasleH4ecKux CHneyuarbHocmell nocpeocmeom
nomeHyuana — oucyuniunvl  «MHOCmMpaHublll  A3BIKY U MOOEIUPOBAHUS  COOMBEMCMEyouel
pedghrexcusHoll 06pazoeamenvHoll cpeoul.

Kniouesvie cnosa: audepcmeo, KommyHuxayus, pegrexcus, Kea3UnpogheccuonanibHulil,
UHOCMPAHHBLU A3bIK

B ycnoBun typOynentHocTH [1], B KOTOpOii CETOHS CYLIECTBYET SKOHOMHKA, aKTyaJbHOH CTAaHOBUTCS
«IIOITOTOBKA JIIOAEH M KOMaHI, CIOCOOHBIX NMPOEKTHPOBATH HOBBIC BHIBI AEATEIBHOCTH M O0OECIEeUMBATH
TpaHC(HOPMAIUIO YK€ CYIISCTBYIONIMX KOPIIOpAIMH, OTpaciieil W TepPUTOPUH B COOTBETCTBHUH C BBI30OBAMH
BpeMeHN» [2]. B 3Toif cBsi3M Bce dalle TOBOPAT O JMJEPCTBE M BOCIUTAHUU TMOTEHIHAIBHBIX JIUICPOB —
XapU3MAaTHYHBIX JIMYHOCTEH, aBTOPUTETHBIX HOBATOPOB, SIBJISIOLIMXCS B COBPEMEHHBIX YCJIOBHSX TapaHTOM
CMeJbIX pemeHud. 31eck BO3HUKaeT Bolpoc: Kakue kadecTBa SBIAIOTCS NPO()ECCHOHAIBHO-3HAYUMBIMU JJIS
MeHeKepa-nuaepa’?

OtmeuaeTcs, 4TO BONPOC O JWYHOCTHBIX KauyecTBaX JIMJAEPAa OCTACTCSI OTKPBITBIM, IOCKOJIBKY
WCCIIeIOBaTEIN PasHBIX cep B COBOKYMHOCTH oTMedaroT okojio 80 kadectB [3]. Tem He MeHee, aHamm3
Hay4YHBIX Pa0OT MO3BOJNMI BBLIECIHTH B3aWMOCBSI3b KOMMYHHUKATHBHBIX, WHHOBAIlMOHHBIX W pe(IeKCHBHBIX
Ka4yecTB 3()(HEeKTUBHOTO PYKOBOJHUTEIIS.

[Ipuaumas Bo BHMMaHHE OOLIEH3BECTHOE MHEHHE O TOM, YTO MpodecCHOHAIbHAs IesTEeIbHOCTD
HA4YMHAETCSl C TOCTYIUIGHHMS B BY3, yUY€HBIE YTBEpPXKAAIOT, YTO JIMACPCKHE KadecTBa MOXKHO Da3BUBATh
HeNieHanpasieHHo [4] B mpolecce OBJaJeHHs HaBbIKAMH MPOQPECCHOHAILHON JesATeNbHOCTH. B aTol CBsI3n
mucuuiuinHa  «HOCTpaHHBIH — A3BIK» NpPHOOpETaeT oOcoO0YyI0 3HAYMMOCTh. SI3bIK MO3BOJIAET CO31aTh
HEOOXOOUMYI0 3aJaHHBIMH YCIOBHSIMH OOpa3oBaTeNbHYyI0 cpemy Oe3 ymiepba dopMmupyemMoil MHOS3BIYHON
KOMIICTCHIINY, SBIISIOLICHCSI, OECCIIOPHO IEICBOM.

BesycnoBHO, 00y4eHHnE HHOCTPAHHOMY SI3bIKY MHOTOACIIEKTHO, CIIeJJ0BATEIbHO, OHO JOJDKHO BKITIOYATH
BCE BBl KOHTPOJISI M3Y4E€HHOI'0 HHOS3BIYHOTO MaTepuana. He ymanss BaKHOCTH TEKyIIEro, TEMaTHYECKOTO U
UTOTOBOI'O BU/IOB KOHTPOJISI MHOS3BIYHONW KOMIIETEHLMH, MBI yJelsieM OOjbllIoe BHUMAaHHE CaMOKOHTPOIIIO,
CaMOHCCIEIOBAHUIO U CaMOKOPPEKLIUH CTYAEHTOB, IOCKOJIBKY CUMTa€M BaXXHBIM YMEHHE CTYy/EHTOB
OLIECHMBAaTh CBOM JIMYHOCTHBIE KadecTBa, NMpOo(ecCHOHaJIbHbIE KOMIICTCHIMHM, HHBIMH CJIOBaMH, CE0sl Kak
KOHKYPEHTOCITOCOOHOTO CTICITHAIINCTA.

OtmMeuaercs, 4Tro peduekcuBHas cpena — «dpakrop (HOPMHPOBAHHS JHISPCKOTO MOTEHIAANIA
MeHemkepa» [5]. CrnenoBaTenbHO, HAa 3aHATHSIX IO WHOCTPAHHOMY SI3BIKY, MOXXHO HE TOJBKO c(hopMHUpOBaTH
WHOS3BIYHYIO KOMIIETEHLMIO, HO M CO3[aTh HEOOXOOMMble 0Opa3oBaTeNbHBIE YCIOBHSA, KOTOpblE OYyIyT
CHocOOCTBOBATH BBISIBJICHUIO, aKTyaIH3aluK, (POPMHPOBAHHIO U OIICHKE JINJCPCKUX KAueCTB.

Tak, cTy[IeHTHI MOJyYaroT BO3MOKHOCTH JJIsI JINUYHOCTHON «HMHBOJIIOIMI €Ille 0 Hayaia padoThl Hal
TEMOH 3a CYeT MpeUlaraéMbIX BONPOCOB, LEIbI0 KOTOPBIX SBISETCS BBIIBUTH HX OXHIAHHUA M YyKe
CyLIECTBYIOLINE 3HaHUA 10 TeMe. [1o okoH4YaHuM paboThl HAaJ TEMOM CTYAEHTH BHOBb OTBEYAIOT HA BOIPOCEHI
no npunuuny «What 1 have learnt». B ciaywae rpymnmoBoii paGOThl Kaxkaasi MPE3CHTAlMs OICHUBACTCS
npenojaBaresieM, CTYACHTaMU U APYTHMHU SKCIIEpTaMHM, HCHOJB3Ys Clenyole KpuTepun: content, language,
presentation skills, coherence, comprehension. 3arem, KaKaplii CTyICHT 3aIllOJHSICT aHOHUMHBIA OTIPOCHHUK IO
pedekcun 0 KOMaHAHON paboTe, e KOTOPOTO — BBIIBUTH MH(POPMAIIMIO O B3aWMOOTHOIICHUAX B TPYIIIIE,
YCIICIIHO JIM MPOXOJMJI0 KOMaHAHOE B3aUMOJICHCTBIE, BRIOpaia Jii TpyIa Juaepa u T. II.

Mogenupyemass Hamu pediekcuBHas oOpa3oBaTenbHas CpeAa Ha 3aHATHAX 10 JUCLUILIMHE
«MHOCTpaHHBII S3bIK B TPO(GECCHOHAIBHOW MEATENbHOCTHY JI0Ka3ala CBOIO 3HAYMMOCTh B OTHOIIEHHH
(opMHPOBaHHS JHICPCKUX KadecTB. Tak, COINIACHO TMPOBEACHHBIM JKCIEPUMEHTAM W TICUXOJIOTUYECKOMY
tecty «JlmarHoctuka mmepckux crocobHoctei» (E. Xapuxo, E. KpymenpHuiikuit), mpeBaimpyroiee
O0JIBIIMHCTBO cTyAeHTOB (77,4 %) cranu 3¢ heKTUBHBIMU JTHIEPAMH.
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FOREIGN LANGUAGE AND REFLECTION FOR STUDENTS MAJORING IN MANAGEMENT
LEADERSHIP SKILLS DEVELOPMENT
Tsimerman E. A.
Peter the Great St.Petersburg Politechnic University, St. Petersburg, Russia

Importance of leadership in management is highlighted. The author shows that acquisition and
assessment of the leadership skills required can be achieved when applying reflection to language
teaching.

Keywords: leadership, communication, reflection, professionally-oriented, foreign language
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COJIEP’KAHUE Y OBFBEM NNOHATHUSA «<METAITPEJJMETHOCTb» B TEJATOT'MYECKOMN
HAYKE
Xapumonoe P. U., Kanaoyxoe E. P., Mycmadghaes P. B., Pyoakos /1. IO.
Cubupckuil pedepanvruiil ynusepcumem, Kpacnospck, Poccus

H3zyuenvt codepoicanue, cymv u obvem nouwsmusi «memanpeomemuocmvy. Poav u mecmo
NOHAMUSL (MEMAnpPeoMemHOCb» 8 Neda202UYecKoll HayKe.

Knrouegvie  cnosa:  cooepoicanue, memanpeomMemHoCmy,  Memanpeomemusiii.  nooxoo,
neoazo2uxa, neoazocuyecKas HayKd, MemanpeomMemmubvlil YpoK, MemanpeoMemHuds MmexHoI02Us,
o0byueHue

B coBpemeHHOW meaarorndeckoil Hayke IOHSTHS «METalpeIMeT» M «METalpeIMeTHOe OO0y4YEeHHUe»
NpUOOPETAIOT O0COOYI0 3HAYMMOCTh. DTO OOBSICHUMO TEM, YTO METANPEIMETHBIN MOAXO[ 3aJI0KEH B OCHOBY
HOBBIX cTaHmapToB[1]. Ha Bcex aTamax HCTOPUYECKOrO pa3BUTHS 0Opa30BaHME BBIMOIHIECT OAHY U Ty XK€
q)YHKIII/IIO: COXpaHCHUC HAKOIIJICHHBIX 3HaHUN U MOArOTOBKa IMOAPACTAIOIICTO IIOKOJICHUA JIA KWU3HU B
oOmrecTse.

[lemarornueckue 3amauym, pemacMble o0Opa3oBaHMEM Ha COBPEMEHHOM Jdtame: (OopMHUpOBaHHE
MHUPOBO33peHHUs, (OPMHPOBAHHE MBIIUICHHS, MOATOTOBKA K TPyLy M JalbHEWIIEMy caM00Opa30BaHHIO,
couuanu3anys U T. A. YToOBI yCIEIHO CIPaBIsIeTCs C PELIEHUEM 3a/1ad, KOTOphle HE0OXOIUMBI YETOBEKY IS
KHU3HEICATEIIbHOCTH, IIOMHMO CHOCOOHOCTEH M JIMYHOCTHBIX KadeCTB, HEOOXOOUMO OCBOUTH DPa3JIMUHBIE
YMEHHS W HaBBIKM. VIMEHHO yMEHHWS W HaBBIKH, pa3BHBAET yUWTellb, padoTas ¢ yUeHHKaMHU B ONpeAesICHHON
MpeaMEeTHON obacTu.

B tpamunmonHoM moxaxoze, mexaror oopaiiajl BHUMaHHE Ha MPEIMETHOE COICpKaHUE M MPEAMETHBIC
ymeHusi. OJHAKO B TPOIECCE JKUBHEACATENHHOCTH PEAKO MPOWCXOJHMT CTOJKHOBEHHE C 3a/avyami,
AHAJIOTUYHBIMH TPCIMETHBIM. HO, qame BCEro KHU3HCHHBLIC 3aladu TpeGYIOT HaAmpeaAMETHBIX YMeHHfI,
KOTOpBIE B IIKOJBHOM MpakTHKE W B 00pa30BaTEIbHOM INPOLECCE Ha3bIBAIOT 00mIey4eOHbIMH yMeHusiMu. Ha
CETOIHSIIHUN €Hb, KOT/1a U3MEHWIOCH NPEACTABIICHNE O LEJIAX U LIEHHOCTAX 00pa3oBaHus, 00jee BaKHBIMH
CTaHOBATCA HC KOHKPETHBIC 3HAHUA, a YMCHUA UX ILO6I)IBaTI>, MMO3TOMY MPAKTHUKO-OPUCHTUPOBAHHBIC YMCHUS
cTanu 0oJee aKTyallbHbI.

Jns 3TOro, CTOMT JaTh ONpelNesIeHHe M KJIAacCU(UIMPOBaTh OOLIeyd4eOHblE yMEHHMS W HAaBbIKH.
OO6meyueOHbIe YMEHUS W HABBIKU - 3TO YHUBEPCAIBHBIE IS OOJBITHHCTBA MPEAMETOB CIIOCOOBI TIOTYUEHUS H
NPUMEHEHUsI 3HAaHUH, B OTIMYHE OT MPEAMETHBIX YMEHUH, KOTOPBIE SBJIAIOTCS CeUU(PUISCKUMHU U TOH HITH
WHOHN y4eOHOH nucuuruinHbl[2]. B Toxe Bpemsi B COBpEMEHHOM 00pa30BaHWU METANpPEIMETHOCTH YIEISIeTCs
ocoboe BHHUMaHHE. JTO CBS3aHO C TEPEXOJOM COBPEMEHHOro 00pa3oBaHMsS Ha HOBBIH 00Pa30BaTENbHBIN
cTaHmapTr. MerTanpeaMeTHbIE pe3yNbTaThl OOY4YeHHMS pPACKpBIBAIOTCA Uepe3 IMPEeIMETHBIE YMEHHS W
yHHUBepcanbHble yueOHble neiictBus. B coorBerctBum ¢ ®PI'OC OOLI oHM BBICTPauMBAIOTCS IO
HIDKECIIEAYIOIUM TTO3HLIUSM:

1. CooTBeTcTBHE TIONYYEHHOTO pe3yibTaTa IOCTABICHHON YUeOHOW 3ajaue: «yIepiKaHHe» Len
JIESITENIBHOCTH B XOJI€ PelIeHus y4eOHOH 3a1aun; BEIOOp M MCIOIb30BaHHUE 11eIeco00pa3HbIX CIIOCOO0B
JEHCTBUI; onpeesieHHe PAOHAIbHOCTH (HEPalMOHAIBHOCTH) crtoco0a feiicTBusl.

2. IlnmanumpoBaHWe, KOHTPOJIb U OIEHKA YUeOHBIX ACHCTBUI, OCBOCHHE HAYaIbHBIX ()OPM ITO3HABATEIBHOM
W IMYHOCTHOH pedIIeKCHH: COCTaBIICHHE TINIaHa Mepeckas3a yueOHO-I03HaBATEILHOTO TEKCTa; KOHTPOJIb
(caMOKOHTPOJIB) MpOLIECCa U PE3yNbTaTa BHIMOIHEHUS 3aaHusl; HaX0XIeHHEe OIHOOK B paboTe (B TOM
quciae COOCTBEHHOI); afleKBaTHAs CaMOOLICHKA BBIIIOJHEHHONW pa0OThl; BOCCTAHOBJICHUE HAPYyIICHHOM
MOCTIEIOBATENNFHOCTH YUeOHBIX TEHCTBHI.

3. Hcnonp3oBaHWE 3HAKOBO-CHMBOJIMYECKHUX CPEIACTB TMPEIACTAaBICHUS HWHPOpMAIMU: YTEHUE CXEM,
TaOJHLI, TMarpaMm; MpecTaBIeHue HHPOPMALUHN B CXEMaTHIECKOM BUJIE.

4. OBJ'IaI[eHI/Ie JJOTMYECKHUMHU ):[eﬁCTBPIf[MH U YMCTBCHHBIMU OlCpalyiaMH: BBIACICHUEC IIPpHU3HAKa JJIid
TPYNIUPOBKA OOBEKTOB, ONpeAeieHUEe CYIIECTBEHHOTO TMPH3HAK a, JIeKallero B OCHOBE
KJIaccu(pUKalUK; YCTAaHOBJICHHE NPUYMHHO-CIECICTBEHHBIX CBS3€H; CpaBHEHHE, COIOCTaBIICHHUE,
aHaiM3, OOOOIECHHE TPEACTABICHHOM HWH(OpMAIMK; HCIOIb30BaHHE 0a30BBIX MPEIMETHBIX U
MeTarnpeMeTHBIX (YUciio, BUI, opMa, BpeMs, cXema, TabJuIa 1 JIp.) TOHITUH U XapaKTePHCTHKH
00BEKTOB OKPY’KaIOIIEr0 MHpA.

5. PemeHne KOMMYHHMKAaTHBHBIX 3aJad C HCIIOJIb30BAHMEM PEYEBBIX CPEACTB U HH(POPMALMOHHBIX
TEXHOJIOTHH: OCO3HAHHOE IIOCTPOCHHE PEUeBOI0 BBICKA3bIBAHUS B COOTBETCTBUU C 33JadaMu
KOMMYHHKALIMHM;, COCTAaBJICHHE TEKCTOB PAa3IMYHBIX THUIOB (TEKCT-OMHCAHUE, TEKCTIOBECTBOBAHME,
TEKCT-PacCyXIEHHE); BEIOOP A0KA3aTeIbCTB sl ApTYMEHTALH CBOCH TOUKHU 3PEHHUSL.

6. CMBICIIOBOE YTEHHE: OBJIAACHUEC HaBbIKAMH CMBICJIOBOT'O UTCHHUA TEKCTOB PA3JIMYHBIX THIIOB M JXaHPOB
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B COOTBETCTBUM C UISAMU M 3aJladyaMH; HAXOXKJCHHUE B TEKCTe HEOOXOauMON HH(OpMAIUH;
OIPEACIIEHUE OCHOBHOM MBICIIH MPOYUTAHHOTO TEKCTA.

7. Paznmunbie ciocoObI ToMCcKa WH()OPMAITNH: UCIIOIB30BaHNE CIOBapel, CIIPaBOYHUKOB, SHITUKITOTICTHA,
pecypcoB HTepHETa 7151 HAXOXKACHUSI HE00X0IMMO# MHGOpMaIINH, TTOUCK 3HAYCHUS CIIOBa (TEpMUHA,
MOHATHUSA); «YTCHHUE» HH(OpPMAIIUH, MPEICTABICHHOW pa3HBIMU CHoco0aMu (PUCYHOK, CXeMa, TEKCT,
Tabmmna u ap.) [3]

Hcnonb3oBaHue MeETaNpeIMETHOW TEXHOJIOTMM B MPENOJaBaHUU JaeT BO3MOXXHOCTh pa3BUBATh
MBIIIUICHUS Y BCeX yueHUKOB. CyTh TaKOro MOJXO0/a 3aKIHYaeTCs B CO3JaHUM yUUTEJIEM OCOOBIX YCIOBHUH, B
KOTOPBIX JETH MOT'YT CAMOCTOATEIBHO, HO MOJl PyKOBOJACTBOM YUUTEN HAUTH PELICHUE TOCTABJIECHHBIX MEpe]
HUMH 3a1a4. [Ipu 3TOoM memaror oOBsACHSAET pedsTaM MOHWMaHUE CYTH 3aJayH, MOCTpoeHHE IPPEKTUBHBIX
MoOJieiel. YUEHUKU MOTYT BBIJBUTaTh CIIOCOOBI PEIICHUS 3a4acTyl0 METOAOM mnpo0 u omuOok. Takum
00pa3oM, MeTanpeJMETHBIA YPOK — 3TO YPOK, Ha KOTOPOM: IIKOJIBHHUKK Y4aTCsi OOIIMM MpUEMaM, TCXHHUKaM,
cxemaM, oOpas3naM MBICIUTEIBHONH pabOThI, KOTOpBIE JeXKaT Haja TNpeAMeTaMu. YUYEHHK MPOCIeKUBAET
MPOUCXOXKIEHHS BAXHEUIITNX TTOHATHIA, KOTOPHIE ONPEASISIOT JaHHYIO MPeIMETHYI0 o0nacTs 3HaHuA. OH Kak
OBl 3aHOBO OTKPBIBACT 3TH MOHATHSA, a 3aTEM aHAIU3UPYET CaM CIOCO0 CBOeW pabOThl C ATHM IOHITHEM.
OO0ecrieunBaeTCs IEIIOCTHOCTh MPEJCTABICHUN YYeHHWKAa 00 OKpYKalolleM MHpPE KaK HEOOXOIUMBIA U
3aKOHOMEPHBII pe3ysibTaT €ro MO3HAHUS.
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CONTENTS AND VOLUME OF THE CONCEPT OF <METAPEDEDITY» IN PEDAGOGICAL
SCIENCE
Kharitonov R. 1., Kalabukhov E. R., Mustafaev R. V., Rudakov D. Y.
Siberian Federal University, Krasnoyarsk, Russia

The content, essence and scope of the concept «meta-subjectivity» are studied. The role and
place of the concept of «meta-subjectivity» in pedagogical science.

Keywords: content, meta-subjectivity, meta-subject approach, pedagogy, pedagogical science,
meta-subject lesson, meta-subject technology, training
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BUIOOBPA3YIOIIUE NPU3HAKA BPEMEHHBIX JJETCKUX OFbEJJUHEHUI
Kapoaonée A. A.
I poornencxuii 2cocyoapcmeernnuiii ynusepcumem um. Auku Kynanwi, I poono, berapyco

Obcysrcoaemes 8pemeHHOCb PYHKYUOHUPOBAHUSL KAK 8U0000pa3yiowjue NPUSHAK 6PEMEHHBIX 0eMmCKUX
00veduHerull, onpedenensl 4 n008UOa 8PEMEHHbIX 0eMCKUX 00beOUHEHUIL.

Kniouesvie cnosa: epemennvie Oemckue 00beOUHeHUs, BUO00OPA3YIOWULl NPUSHAK, BPEMEHHOCMb
yHKYUOHUPOBAHUS 0eMCKUX 00beOUHEeHUT

Bpemennsle gperckue oObeauHenus (BJIO) uMe0T 3HAaUMTENBHOE KOJIMYECTBO OCOOEHHOCTEH
(IpU3HAKOB), Cpell KOTOPBIX HEKOTOpBIE SIBISIFOTCS OoJiee CYIIECTBEHHBIMH U ONPEACISIOT JPyrHe MEHee
3HAYMMBbIe 0cOOEHHOCTU. JlaHHBIE OCOOEHHOCTH MBI ONpeAeisieM KaK JOMHHAHTHBIC, U MPU UX ONMHCAHUH
OyZeM HCHOJIb30BaTh TEPMHUH «IIPU3HAK». JlIOMHUHAHTHBIE NPU3HAKH, IPEXKIE BCET0, ONPEEIAIOT BaXKHEHIINE
ocobenHoctr pynknuorupoBanus BJIO U ux CyIIHOCTHBIE OTIMYUS OT APYIUX 0ObeAuHEHUH. JlOMUHAHTHBIE
NPU3HAKU SIBJSIFOTCS 1O CBOEH CYTH BHUAOOOPA3yIOIIMMHM, TaK KaK MO HMX HATUYUI0 MBI MOXXEM OTHOCHUTH
omnpenenéHHble JeTCKUe 00beANHEHNS K BpEMEHHBIM JIETCKUM 00beJuHEeHHsIM. X KoppekTHOe onpeneneHue u
OTMHMCaHWE BO MHOTOM OIIpeleNsieT MPaBHIBHOCTh W3ydeHus cnenuduku ¢yHknnonuposanus BJIO kax
MeAaroruaeckoro peHoMeHa U UX MOTEHIHAaNA.

[Ipru3Haku BpeMEHHBIX NETCKUX OOBeIMHEHUI paHee 0OCYKAanuCh B HAy4HOH nuTeparype. Bompockl,
CBsI3aHHBIE C ONpeJelieHueM U paccMoTpeHnueM npusHakoB BJ1O, paccmarpuBanuck B padorax O. C. 'azmana
[1, 2], b. S Twunamuca [3], T. B.I'osopyna [4], B. Il Wxumnkoro [5, 8], A. I'. Kupnuunuka [6-8],
JI. K. Knenosckoit [9], K. H. TpaBunmna [11] u ap. BonpmMHCTBO wHccheAoBarenieil MoOJaramT, YTO
BaXHEHIIMMM, a 3HaYUT W  BUHooOpasyrommMu npusHakamu BJIO  saBsroTcs:  BpPEMEHHOCTh
(YHKIMOHUPOBAHUS; ABTOHOMHOCTb (DYHKIMOHMPOBaHUS, COOpHOCTH cocTaBa. Bmecre ¢ Tem pian
uccnenosareneit, Hanpumep, A. I'. Kupnnunuk, B. I1. Vbkuukuid, K BaKHEWIINM, a 3HAYUT U BUI000Pa3yIOLIM
npuzHakam  BJIO  nmoOaBmsatoT  em€  KOJUIGKTHBHBIM — XapakTep JIesITeIbHOCTH M 3aBEpPIIEHHOCTH
¢dbynkuuonuposanusi. OHU MOJIAraloOT, YTO «...O0TCYTCTBHE XOTS OBl OJHOIO IIPU3HAKA BPEMEHHOI'O KOJUIEKTUBA
(KpaTKOBPEeMEHHOCTh €ro (pyHKIIMOHHPOBaHUS, COOPHOCTH COCTaBa, aBTOHOMHOCTH, KOJIJIEKTHBHBIN XapakTep
JKU3HECSITEbHOCTH, 3aBEPLUIEHHOCTD JICSTEIBHOCTH) JIETIAeT ero «HE COBCEM BpeMeHHBIM» [§-10].

AHanu3 ucciaeJOBaHUH, NOCBSIILIEHHBIX BPEMEHHBIM JETCKUM OOBEAMHEHMSAM IOKA3al, YTO HA3BaHUS U
KOJIMYECTBO MPHU3HAKOB HE BBI3BIBAJIO MPUHIMIHAIBHBIX JUCKYCCHHA CpPEAH CIEMUAINCTOB. TeM He MeHee,
€IMHOTO W IEJIIOCTHOTO TPENCTAaBICHUsT 00 MX CYIIHOCTH HeT. [1o CyTH, HET cephe3HBIX HCCIEeNOBAaHUM IO
JaHHOW mpoOneme W yame Bcero npusHaku BJIO u Bc€ 4TO ¢ HUMM CBSI3aHO JIMIIB KOHCTATUPYIOTCS. MBI
nonaraeM, yto npusHaku BJIO TpeOylOT cepbe3HOro CrHenuaabHOTO HAyYHOTO aHalu3a U HCCICIOBaHHM,
KOTOpBIE TO3BOJAT BBIABUTH HX CYIIHOCTHBIE XapaKTEPUCTUKH W HCUEPIBIBAIOIIME ONpeAeTIeHUs
COOTBETCTBYIOIIME COBPEMCHHBIM Hay4HbIM TpeOoBaHUsM. HeoOxomumo pa3paborarh Kiaccu(pHUKAIMOHHBIC
rmapaMeTpbl BPEMEHHBIX IETCKUX OOBEAWHEHMM, Y4YuThIBas, dro mpu3Haku BJIO HemocpeacTBEHHO
ONpeneIsoT UX cnenn(uKy GyHKIMOHUPOBAHUS U NEJarOTM4eCKUi TOTEHIIHAL.

I'maBHBIM BHI00Opa3ytomum npusHakoM BJIO siBnsieTcss BpeMEeHHOCTh UX (pyHKIMOHMpOBaHHA. FIMeHHO
OH W Ja€T BHIOBOE HAa3BaHWE JAHHBIM AETCKUM OObeAuHeHHsAM. CyIIeCTBEHHBIM KpPHUTEpUEM OIHON H3
JTUXOTOMUYECKHX KiIaccu(MKanii IeTCKUX 0ObEIMHEHUH SBISIETCS JTUTENFHOCTD MX (PyHKIMOHNpoBaHus. 1o
JTAHHOMY KPHUTEPHIO BCE CYLIECTBYIOIIME OOBEIMHEHHWS NETeW NEeNATCS Ha JOJTOBPEMEHHBIE W