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ITPUOPUTETBI PA3BBUTUS COBPEMEHHOI'O HAYYHOTI'O ) KYPHAJIA

Annomayusn: [obanuzayusi HayKu Heu30eiCHO NPUoOUm K NOSGIEHUIO, U PA3GUMUI0 HOBbIX HAYUHBIX
U30GHULl CNOCOOHLIX COOMBEMCmME08amsb MeHAlouelicss 00CMAHO8Ke, UHOEKCUpYyeMblXx 8 OOnbuoM yucie
MENCOYHAPOOHBIX HAYKOMEMPUYECKUX 0a3, U NPUSHABAEMbIX MENCOVHAPOOHbIMU A2EHCMBAMU U ACCOYUAYUIMU.
Cmamps xapaxmepusyem acnekmul pabomvl MexcOyHapooHo2o nayunozo sxcyprara 1SJ Theoretical & Applied

Science u npuopumemul danvHeiwe2o pazgumus.

Knrouesvle cnosa: nayunbvlil JCypHA, ACNEKMbl PA3GUMUSL, MENCOYHAPOOHbLE OA3bL.

YBaxaeMmsble aBTOpbI HayuHoro >xypHana ISJ Theoretical & Applied Science!

BeBsian ¢ pocToM MHTEpeca K HAyKOMETPUYECKHM AacleKTaM JAEATeNIbHOCTH M CTPEMIICHHs YYCHBIX K
Hay4YHOMY POCTY, JUIS MONyYEeHHs OOJIbIIECH U3BECTHOCTH B HAYYHBIX KPYTaX, M Pa3BUTHS TECHBIX HAYYHBIX CBS3CH
— XOYeTcsl MPOSICHUTH acreKThl paboThl M (YHKUMOHHPOBAHHMS HM3IAaHHSA, a TAaKXKe MPHUOPUTETH AaNbHEHIIero

pa3BUTHA.

KypHan u3Ha4aJbHO NO3ULIMOHUPOBAICS Kak
MEXIyHapOJAHOE W3JaHHE KOTOpoe OBl OXBaTHIIO
Oompiioe 4ucino crpaH B (opMaTe Hay4HBIX
KoH(epeHIHH. Ilepronuyeckue W3MEHEHHUS B
odopmiieHnn u TpeboBaHuii, a TaKxKe
HSKOHOMMYECKAsl MOJUTHKA CBA3aHA MCKIIOYUTENIBHO
C pa3BUTHEM >KypHala M COOTBETCTBHUS JOCTaTOYHO
BBICOKMM  TpeOOBaHMSM, M  MEXIyHAPOIHBIM
KOHTpakTaM  3aKJIIOYEHHBIM C  3apyOeXHBIMHU
opranmzamusamu. CauTaeM, 9TO JAaHHBIE ACIIEKTHI B
HACTOsIIee  BpeMs,  SBISAIOTCA  HEOOXOIMMBIM
YCIIOBUEM PA3BUTHUS COBPEMEHHOT'O U3/IaHUSI.

K coxanenuto MHoOrue Apyrue H3JaHus HE
MOTYT OOECle4YuTh JJs CBOMX JKypHAJIOB, |
COOPHHMKOB BXOXXICHHE M WHACKCALUIO MJaXe B
PUHI] u COOTBETCTBEHHO - HE MPEACTABISAIOT HE

TOJIBKO JJI1 MUPOBOW Haykd, HO U JUIs Poccuiickoii
HayKH - HUKaKOTO MHTEpeca.

Mexnay tem, ISJ  Theoretical & Applied
Science Bxomut, Goinee 4yeMm, B 18 MexayHApOIHBIX
HayKOMETpUUECKHX 0a3, ¥ UMEET OLEHKH HMIIAKT
¢daktopa 3a 2013-2014 roma ¢ MaKCHMAJIbHBIM
3HauenueM Impact Factor =1.500 [1].

Jis  MHOTMX y4YeHBIX [IJIAaBHBIH KpuUTepuid
BBIOOpa W3AaHMs, Ui [NyONMKauuM crateil, u
TJIaBHAS LENb - 3TO HAyYHBIH POCT MHIEKca XupHia.
A B Kazaxcrane u npyrux crpanax ossuiero CHI' n
Poccun, myOnmkamuu, MOXXHO CKas3aTh, IIPOCTO
CHHCBIBAIOTCS MpPU TOAAaYe B  OTECYECCTBEHHBIC
yCTapeBIINe M31aHNs, HE NMEIONINE HUKAKUX CBSI3eH
C COBPEMEHHOM HayKOil.

ISPC European Research,
Birmingham, United Kingdom

THOMSON REUTERS

Indexed in Thomson Reuters




Impact Factor ISRA (India) = 1.344
Impact Factor ISI (Dubai, UAE) = 0.307

based on International Citation Report (ICR)

Impact Factor JIF =1.500
Impact Factor GIF (Australia) = 0.356
Impact Factor SIS (USA) =0.438

Msbl, B CBOWO Ouepelb, Ha MEpPBbIH IUIaH
BBIJBUHYJIM 33/1a4y BXOXKACHHS B MaKCHMaJbHOE
YHCII0O HAYKOMETPUYECKHX 0a3, W pa3MeleHUs] TaM
noJpoOHoit  Oubnmorpaduueckoit  mHPOpManUH
ABTOPOB U TOJIHBIX TEKCTOB CTaTeH.

Oto obecneunBaer Bam, kak aBTOpam:

- TapaHTHIO WHICKCAIMM CTaThH BO BCEX
MIEPEIOBbIX, B HAYYHOM IUIaHE, CTPaHaXx,

- MOJIy4deHHE HAY4YHOro HHIAekca Xwupma. B
CBSI3W C O3TUM yOenutenbHas mHpockda Ui Bcex
aBTOpoB 3apeructpupoBarbcss B PUHI] u 3arem B
cucreme Sciencelndex
http://elibrary.ru/ad_click.asp?adid=29&adlink=/proj
ects/science_index/author tutorial.asp
(U1 mosTyyeHnst MHAEKca XUpIa).

CranoButrcsg obuaHo 3a Kasaxcran Buuas, 49TO
MOYTH HHU OAWH W3 YYCHBIX HE BXOJUT B HETO
(Poccuiickue n 3apyOeHbIe y4eHBIE BXOIAT MOYTH
Bce... nopsinka 70%) He TOBOpS PO APYyTHe HAYyYHBIE
obwequHenmst  (ScienceDirect, ThomsonReuters,
Scopus © MHOTHE JpyTHe...). A Beob 3TO0 H
MIPUBOAUT K HAYYHOMY POCTY yUEHOTO.

- JOCTYITHOCTh JIEKTPOHHON BEPCHU CTAaThH HE
MeHee 50 Omwkalimux JeT B HWHTEpHETE WU
HEU3MEHHOCTh TUIIEPCChUIOK Ha cTaThio B PDF [2].

- JMLEH3UPOBaHUE KakJOW CTaThM U aBTOpa B
DOI (USA), npuszHaBaeMoii BO BCeM MHpE (TOJIBKO
3a HOs10pb 2014 1. B DOI OBIIO IPOMHIICKCHPOBAHO
oonmee 130 mmMoHOB crateil, a 3a Bech 2014r.
6onee 1,3 mummmapaa crareit) [3-4].

JloBoibHO 4acTo, MIPETNoAaBaTeNN u
YHHBEPCUTETCKAas HayKa 3aHiTa IOBBIIICHHEM
BHYTPEHHUX YHHBEPCUTETCTKUX PEHTHHIOB, BMECTO
pazBuTHs Hayku. C kadenp 3a4acTylo TOJIBKO OJHH-
JIBOE MBITAIOTCS,, YTO-TO MAENAaTh... MHCAaTh CTaTbH,
MPOBOJAUTH HUCCIIEOBAHUS... 3 OOJBIIMHCTBO TOJIBKO
XOTSAT HUYETO HE JIeNaTh U MOJIy4aTh BBICOKUE Oallibl
[0 BHYTPEHHEMY YHHUBEPCUTETCKOMY pEHTHHTY.
[Mpuxomurcss B TPHKa3HOM IOPSIKE 3acCTaBIsATh
Hamux IITIC 3anumMatecs "Haykoit". Haneemcs,
KOHEUYHO 4TO CUTYaIHsl CO BpEMEHEM YIIy4ILINTCS.

Xouercst TIpeaocTepedb aBTOpPOB oT
myOnmuKanuy B (aJbIIMBBIX JKypHAJIAX KOTOpPHIE
OTKPBIBAIOTCS HA OAWH JeHb. OHHM MHUIIYT, 4YTO
naaekcupytorcs B ThomsonReuters, Scopus, PUHI]
CTaBs menb coOpaTh AEHBIM M WCUE3HYTh. Takune
JKYPHAJIBI JIETKO Y3HATh 10 TOMY, YTO OHHU IO CaMbIM
MHUHUMAaJbHBIM  KPUTEPHSIM HE COOTBETCTBYIOT
TpeOoBaHMAM 3TUX opraHuzammid. Ha ux caiite Her
apxMBa CO BCEMH TPEIBIAYIIMMH BBIIYCKaMH,
KOTOphIH ~ mpocto  HeoOxoauM. OHM  Takke
IIpeIaratoT MIOCpEeTHNYECKUe yCIyTH o
nyomukanuu crateit ot 300 no 1500 moyutapoB 3a
colelicTBHE B  NyONMKaMM B  COBEPIIEHHO
OecIuIaTHBIX XKypHasax.

OdeHp YacTO HAIId aBTOPHI MPOCAT COOOIIUTH
UM O KaKOM JIN0O M3/IaTeNbCTBE U 0XaPaKTEPU30BATh

KypHaJ. BONBIIMHCTBO W3 KOTOPHIX Ha IMOBEPKY
OKa3piBaeTcs (ambcuuUKanueil W WUMEIOT TOJBKO
HEJICITI0 Ha3aJl CO3JIaHHBIM CaMT, W €CTCCTBCHHO HE
UMEroIIee HUKAKUX CBS3eH ¢ HAyKOMETPHUYECKUMH
6a3aMu ¥ HEe MHACKCUPYEMbIX HUT/IC.

Wupekcanuss B Scopus u  ThomsonReuters
BO3MOJKHA TOJIbKO CCIIH JKypHAJI M3gaeTcs Oosee 2
seT. Pacyer TpexsieTHero UMMakT (hakTopa 1Mo 3TUM
6a3aM BOo3MOXeH TOJbKO 3a 2011-2013rT.

Terepp 00 akTyaspHOM aist OkypHana ISJ
Theoretical & Applied Science n  Bompocam
KOTOpBIE 3a1al0T aBTOPHI:

1. Kaxoso nasznauenue DOI?

JlmuensupoBarme B DOl w  mpyrux
HAyYKOMETPUYECKHUX 0a3ax oOecleunBaeT aBTOpam
Halllero JKypHalda - HEU3MEHHOCTb CCBUIKM Ha
CTaThlO, M OTKPBITBIA JOCTYH K IIOJIHOMY TEKCTY
cTatey, B TeueHue 50 JeT, maxe mocie 3aKpbITHs
KypHasia (eciM >KypHal MO KakuM JIM0O MpUYMHAM
MPEKpPaTUT CBOE  CYLIECTBOBAaHUE), a  TaKKe
JIOCTYIHOCTB cTaTthbu U3 6a3bl ThomsonReuters [2].

2. Ilouemy wmenswomcs mpebosanusi no
opopmnenuro?

VYuer TpeOoBaHUH KakKA0H HAyKOMETPHYECKOH
0a3pl TAE WHAEKCHPYETCsS >KypHal BHOCHT CBOH
U3MEHEHHs B O(QOpPMIICHHE M MEHsSET TpeOOBaHMS.
Ho Bxoxaenuss B DOI crtatbu NpUHUMAIUCh Ha
PETHOHANBHBIX A3BIKAaX, HAa JAHHBIA MOMEHT TAaKOH
BO3MOXKHOCTH HET. Uepe3 HEKOTOpOoe BpeMsl BIOJIHE
BO3MOKHO OCTaHETCs TOJBKO aHrnuiickuii. K atomy
CTPEMHUTCS BECh Hay4YHbIi MU — TOBOPHUTH HA OJTHOM
HaY4HOM SI3BIKE.

3. Kakose mekywuii yposenvp JicypHana u
ocobennocmu pecucmpayuu?

Pernonansupie  konsl  ISBN  HeoOxoanmbl
TOJIBKO MEJIKHM H3/aHUAM KOTOpBIE HE MOTYT
obecrieunTh  MEPUOAWYHOCTH  BBIIYCKA  CBOMX
CcOOpHMKOB, HE YBEPEHHI B JIaTe BBIITyCKa M BOOOIIE
Oymer nm  cama  myOnuKamus — cCOOpHHUKA.
Opranm3anun Beigaromue [SBN Kombl sSBISIOTCS
JIOYCPHUMH  OTJCNCHMSAMH  Ooiee  TI00arbHON
KOMIIAHUM  PACMONOXEHHOW Bo  PpaHumum -
Mexaynapoanoro areactsa CIEPS.

Jns BCEX OCTaJIbHBIX U3/1aTeNIbCTB
(mepuogunueckue u3nanus) - kox ISSN otnensHo 1
[IEYaTHOM U 3JIEKTPOHHOM BEPCUU AAE€T BO3MOKHOCTh
He ucnosib3oBath ISBN - nokasbiBasi 0oJiee BBICOKUI
YPOBEHb KaK caMoro >KypHasa, TaKk ¥ M3JaTelIbCTBa.
ISSN (print) — 3aperucrpuposan B CIEPS no ctpane
rje mevaraercst xypHai. IIpuuemM MHAEKcUpyeTrcs B
PUHI] xax 3apy0OexxHOE H3IaHHE.

DJNEeKTpOHHAS BEPCHs CTaThu W XKypHana ISSN
(online) He UMeeT JAHHOTO CBOMCTBA M OPUIHATIBHO
UMEET CTaTyc TOW CTpaHBl KOTOpas yKa3aHa Ha
myOnmukanuu! B cBs3m ¢ WeM cTpaHa OoTpakeHa Ha
KaXJIOW CTpaHHIle, B COOTBETCTBHH CO BCEMH
MEXKTyHapOIHBIMH CTaHJapTamu! C
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COOTBETCTBYIOIIIUMH CTpaHaMU HUMCIOTCA
JIOTOBOPEHHOCTH Ha NPOBEJCHUE OYHBIX
KoH(pepeHIMH, a  aBTopaM  IPEOCTaBISETCS
cepTu(UKaT yyacTHHKA KOH(EPECHIIUH.

@dopmar BEIXO#a KypHala, ObUI oOIpeneieH
opraamzatopamu ¢ Tpex crpan CIIA, Illsenuu u
Kazaxcrama (a Takke CcO BpeMeHeM OBLTH
MOIKITIOYEHBl W JpyTHe), HAa [aHHBIH MOMEHT -
OHJIAMH KOH(epeHIus. MBI IUTaHUPOBANU eIle TOf
Ha3ajJ TepeBecTH BCE B OYHBIA (hopMaT, HO 3TO
0Ka3aJoCh HELEecoO0pa3Ho B CBSI3M C MallbiM
KOJINYECTBOM YYaCTHHKOB U OTCeHBaHUs Ooiee 55%
CTaTeﬁ, KaKk HCECOOTBCTCTBYIOIINX MHWHHUMAJIbHBIM
TpeboBanusM. [IpuoputeT pa3BUTHS IMOKA CIABHHYT
Ha WHJEKCAlMI0 B HAyKOMETPHYECKHX 0azax U
KayeCTBEHHOE pa3BUTHE XKypHaja, a HE BTOPUYHBIE
acriekTsl paboThl: 00ydeHHEe aBTOPOB, BCTPEYH,
BBICTYIUICHHSI, U3BECTHOCTh, IPUOBLIb U .

Xouercs HEMHOT'0 OCTaHOBHTHCS Ha
PEHUTHUHTOBOM CHUCTEME OLICHMBAHHUS IPHUHATOH BO
MHOTHUX By3ax. PelTuHroBass cucrtema B By3ax
MPUBOAUT K  HEOOXOAWMOCTH  OIPEICIICHUS
MPUHAAICKHOCTH XypHana K crpane. CuuTaro, 4To
OllHa W3 COBPEMEHHbBIX MpOOJIeM HACHTU(DUKAINU
KYpPHAJIOB 3aKiiodaeTcss B | obamm3amuu Haykw,
XOTs. 9TO W HensOexHo. Celyac MHOTHE >KypHabI
HHACKCHUPYCMbBIC B Scopus n BBIXOOIIHUEC B
3JIEKTPOHHOM (popMaTre - BOOOIIE HE MMEIOT CTPaHbI
nyOonmuKanuu (a caMm JKypHal He ITyOJIMKyeTcs B
neyatHod Bepcum). [IpudeM Ha cTpaHHWIaX cTpaHa U
Kakue 100 MPHHAMICIKHOCTH K TOCYIHapCTBY HE
YKa3bIBAETCSl. DTO MEPECcTaeT ObITh aKTyalbHBIM LIS
MUPOBOH HayKU.

4. Kaxosa nocnedosamenbHOCMb UHOEKCAyull,
PEYEH3UPOBAHUsL U NYOIUKAYUU CIAmbU?

[IpenpuHT cTaThy aBTOP MOIYYAET Cpasy IMmocie
omoOpeHuss craTthu peakoyerned. Kaxmas craThbs
MPOXOJUT MPOBEPKY Ha Iuiaruatr no Poccuiickoit u
3apybexxnoit 6aze (USA). Unnmekcammms B DOI
ocymecTBisgercs 31 umcma  Kaxaoro  Mecsuna
MOCPEJICTBOM CIIEHUATU3UPOBAHHOTO MIPOrPaMMHOTO
obecrieueHus MIPUHAAJIEIKAIIETO KYypHAIY.
Wupekcarus B ISI, PUHL u npyrux 6a3ax B TeucHHE
1-2  nmHeir (MO  JOTOBOPY 3TO  HEOOXOAUMO

OCYLIECTBJISATH B TeueHue 15 JHeld, uHaue
M3aTENBCTBO UCKITIOYACTCS).

5. Kakoevl  Oanvhetiwiue  nepcnexkmugol
paseumus sxcyprHana?

UYepes HEKkoTOpoe BpeMs OyaeT MOAKIIOYCHA
cucrema CrossMark Juist oTclie)XuBaHUsI OOHOBIICHU I
HAy4YHBIX MHCCJICOBAaHUM [aHHOTO aBTOpa IO €ro
TeMaTHKe, a TAaKXKe HEKOTOpPbIE APYTHE CEPBUCHL.

3aBepIuaercs JINLIEH3UPOBaHHE crareit
oryOnukoBaHHbIX B kypHaie B 2013 rogy B DOI,
Bce cTaThi 3a 2014 rox yxe MpoNnuLEeH3UPOBaHBbI.

B 2015 roxy mnaHupyercs perucTpanusi eue B
HECKOJIBKUX JECATKaxX HayKOMETpHUYecKHX 0a3 u
MEXIYHAPOAHBIX HAYYHBIX OPTaHU3AIHAX.

[MomkroueHO WHOCKCHpOBaHWE cTaTtell B 0Oase
ThomsonReuters EndNote (USA), mpenHa3zHaueHHOM
st paboThl ¢ OubnmuorpadguyecKMMU CIIMCKaMU
crareii. B TeueHme Mecsma Bce OITyOIMKOBaHHBIE
cTatey OyIyT HPOMHAEKCHPOBAaHbI B HEW, a BCE
aBTOPBI OITyOJIMKOBAaHHBIX CTAaTeH MOJyYar JOCTYI K
Oaze.

3akJ0ueHue:

JIuuensupoBanue craTen B DOI u
HEMoCpe/ICTBEHHas pabdoTa ¢ MeXIyHapOIHBIMHU
HaykomeTpudeckumu 6azamu (USA, UAE, Russia,
Japan, Turkey, Germany, India, United Kingdom,
Australia u ap.), a TakKe 3aKIIOUEHHEBIC IOTOBOPA C
Publishers International Linking Association (USA)
U JIpyTUMH OPTaHU3AIMAMHU - JAIOT HAIIUM aBTOpaM
rapaHTHM KadyecTBa W3AaHus, CBOOOJHOTO JOCTyIia
(Open Access Creative Commons Attribution
License) u npu3HaHust My0OIMKaUU BO BCEM MHUDE.

[Mpubmmxaercs 24 BBIIYCK  JKypHaja,
COOTBETCTBEHHO, B OJIDKaWIIeHd MEepCIeKTUBE, B
2015 rofy, OKypHal OyJeT BKIIOYEH B
ThomsonReuters u Scopus. Ha nanHblii MOMeEHT
KYpHaJl COOTBETCTBYET BCEM KpPUTEPHSM JaHHBIX
accolualmi. JInuenszuposanue B DOI yxe
ceifiyac TO3BOJSET MONYYUTh JOCTYIl K CTaThsiM
onyomukoBanHeIM B ISJ  Theoretical & Applied
Science m yuuTHIBaTH WX IpH pacyeTe HHJICKCA
Xwupma B 6a3ze ThomsonReuters.

Baarogapum Bcex 3a NPOsSIBJIEHHBII HHTEpeC K KypHaTy!
Haneemcst Ha qanbHeiilee MJIOA0TBOPHOE COTPYAHUYECTBO!

I'naBusiii penakrop ISJ Theoretical & Applied Science:
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FLUID TRANSIENTS FLOW IN PIPING ELBOW

Abstract: The article describes the process of transition from laminar to turbulent flow of water in the elbows
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IHEPEXOJIHBIE ITPOLECCHI TEYUEHUA ) KUIKOCTHU B KOJIEHE TPYBOITPOBO/JIA

Annomayusn’: B cmamve 0ano onucanue npoyecca nepexooa 1aMUHApHO20 medeHus 600bl 8 mypoyieHmHoe 6
KoNeHax mpyoonpoeoda pasiuuHuix Kougueypayui. Ha ocnoeéanmuu Kpumuueckozo auamuza pesyrbmamos
KOMNbIOMEPHO20 MOOEIUPOBAHUSL, ONpedeneHbl ONMUMATIbHbIEe 2aDapumHble pazmepsvl KOAeHA mpyoonposooa, npu
KOMOpbIX HADII00Aen s HAUMEHLWUEL MYPOYIeHMHbIN NOMOK.

Knrouesvle cnosa: xoneno mpybonpogood, cKOpocmb medeHusi HCUOKOCmuU, paouyc useuba, iamuHaproe u

mypOyieHmnoe meyeHust HCUOKOCMU.

IlepememieHne Ha pPAcCTOSHUS  KUAKOCTEH
pas3IMdIHOTO Ha3HAYCHUS 1oJ,  JAaBJICHUEM,
ocymiecTBisAeTcsl 1Mo TpybompoBomaMm. OCHOBHBIMHU
mokazaresiMi  3((EKTUBHOTO  HCIIONB30BAHUA
TpyOOIpPOBOIOB SIBIISIETCSI NoJIJIepKaHe
MOCTOSIHHOTO ~ WJIM  yBeJIM4YeHHe pacxoma (a
COOTBCTCTBCHHO u I[aBJ'[CHI/ISI) KHUOKOCTH.
[lepemeHHbIE BHYTpEHHHE IMAMETPbl M HM3MEHEHHUE
HarpaBJICHUs MPOJIOIBHON ocu (u3ruo)
TpyOOIPOBO/A, TPEHHE >KUIKOCTH O CTEHKY TpPYyOBI,
YBEIMUYCHHUE TEMIeparypsl W JAp. TPHBOIAT K
N3MEHEHHIO XapaKTepa TeUCHHUS HOTOKOB >KHJIKOCTH
— OT JIAaMMHAapHOTO B TypOyJI€HTHOE, TEM CaMbIM
CHIDKAIOTCSI CPETHHE CKOPOCTH TEUECHUS )KUAKOCTH 1
B pe3yJbTaTe yMeHbIIaeTcs pacxon [1].

JlaMmuHapHOE€ TeUeHHWE HaOmIOJaeTcss IpH
HEOOJBIINX CKOPOCTSAX >KUAKOCTH, IPH 3TOM CJIOH
KHUJIKOCTH HE IePEeMeIINBaloTCs Mexny coboit. C

YBEIMUCHNEM  CKOPOCTHM  TEYEHUS  JKUAKOCTH
(HampuMep, TeYEeHHE JKUAKOCTH B KoH(Yy30pe,

mupdy3ope  [2] wam W3OTHYTOM  KOJICHE
TpyOOIIpOBOJIa)  XapakTep TEUYCHHUS  KHUIKOCTU
uU3MeHseTcs Ha TYpOYJGHTHBIH — BO3HMKAIOT
BUXPEBBIE TIOTOKH, CITIOCOOCTBYIOILHE

nepeMemuBanmio  xuakoctn  [3].  XaotwuyHoe
HAIPABJICHUE TCUCHHs JKUIKOCTH TYpOyJICHTHOTO
MOTOKa B 3TOT MOMEHT OyZAeT HaOIIoqaThCs Mo Beei
IUIOIIAJTY CEUeHHs] TPYOBbI, TEM CaMbIM CHIDKACTCS
CpemHsisi CKOPOCTb JKHIKOCTH B  TPOAOJEHOM
HamnpaBineHun. [lo Mepe ynameHuss oOr Mecra
TypOyJIEHTHOTO IIOTOKA, TEYEHHE >KUAKOCTH OyJIer
NIePeXOIUTh B JAMHUHAPHOE.

Lenp nccnenoBanust — ONpeesieHHe XapakTepa
TEYEHHS JKUJIKOCTH B MPSIMOJIMHEHHBIX U N30THYTHIX
4acTAX TPyOOmpoBOJa W BHIOOp ONTHMAaIBHOM
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KOHQUI'YypauK KOJE€Ha C YYeTOM HauMEHbIIeH
MOTEPH JaBJICHUS Ha BBIXOJIE.

HccnenoBanue BBINONHSUIOCH B IIPOrpamme
Ansys CFX [4]. MonenupoBanocs T€4eHHE BOJBI C
HayaJgbHOH  cKOpocThl0 3 M/c B KOJEHAax
TpyOomnpoBonoB O3 paauyca U ¢ paguycaMu U3ruda

EL)

a) 6)

Rusr. = 32,5 MM, Rysr. = 42,5 MM 1 Rysr. = 57,5 MM B
YCJIOBUHM YCTOWYMBOTO COCTOSIHMSI cHUcTeMbl (0e3
BO3MyIIeHHH). Marepuan Mojaenu KojJeHa —
KOHCTPYKIIMOHHAs cTajb. [a0apuTHble pa3mepbl
TBEPJOTENbHBIX MOZEIeH KOJIeH TpyOOIpOBOJIOB
MIpeCTaBIECHbI Ha puC. 1.

B) r)

Pucynok 1 — TBepaorenbnbie 3D Moaenu koJieH TpyOGonpoBoaa: a — 6e3 3akpyrieHusi; 6 — ¢ Rusr. (pagnyc
u3rn6a) = 32,5 mm; B — ¢ Risr. = 42,5 MM; T — ¢ Risr. = 57,5 Mm

[To ycnoBuio mocrasieHHO# 3aiayu, Boaa 0Oe3
npuMeceif, nox JaBileHWeM | aTM. HeNnpepbIBHO
MOCTYIAeT BO BXOJHOE OTBEPCTHE TPYOBI 1 HCTEKAET
Y3 BBIXOJTHOTO OTBEPCTHSI B I03BYKOBOM pexkume [5].
Temmneparypa Bonael coctaBuna 25°C. OcranbHble
CBOWCTBa BOJBI, NPUHATHIE JUIS MOJEIHPOBAHUS,

TemnoBas pacIIMpIEMOCTb 2,57 x 10* K!
[TokazaTenb MpenoMIIeHuUs 1 m/m

Tloka3aTenp OTIOIICHUS

1M

JlmHaMugeckast BSI3KOCTh

8,9 x 10 xr/(m X ¢)

IIpouecc mnpoucxonuin
TEIIO0OMEHE.

IpU  HU30TEPMHUUECKOM

MpeJCTaBICHEI B Ta0M. 1.

Ta6auna 1

CBoiicTBa BOABI

llapamemp

Buauenue

MoussipHas macca

18,02 Kr/xMoin

VY nenbHas TEIIOEMKOCTh

4181,7 Iw/(xr x K)

TermionpoBoHOCTh 0,6069 Bt/(Mm x K)
Bxojmoe omsepcTHe
v
\.x__",'/ |
T AN
=
Bun b ;mm 1

MognenupoBanue  TypOYJIEHTHBIX  IIOTOKOB
KHIKOCTH TIpou3Boauiiock 1o mozenu k-Epsilon npu
CpeaHel HHTEHCUBHOCTH [6].

PesynbraThl MOJENMPOBAaHMS TPEICTABICHBI B
BUJE OIIOp HANpaBICHHUS M BEIUYUH CKOPOCTEH
TEYEHHs BOABI B KOJICHAaX TpyOompoBona (puc.2—5).

P
o,

@

[m s*-1] Bun B

PucyHnok 2 — Jniopa ckopocTeii TedeHus BOAbI B KoJIeHe TPYOonpoBoaa 0e3 paanyca u3ruoda.
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Ban b Contour 1 [m s~1] Ban B
Q@ Qs F, Ty P R R, I A |
A O ey 7 Y %, e T % e By

Contour 1 [m s*-1]

G, 8. 0 X X T, R, @, 3 &

"y By % % R % 2

PucyHok 5 — Jniopa ckopocTeii TeueHus BOAbI B KoJieHe TPyOonpoBoaa ¢ Rusr. = 57,5 mm
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Hdns xonena Oe3 paamyca usruba, xapaxrep
TEUEHHMs] JKUJIKOCTU OYIET MEepEeMEHHBIM Ha pa3HbIX
yuacTkax TpyOompoBonma. Bojga mnocrymaer B
BEPTUKAJIbHBIN NMPSMOIMHENHBIN y4acTOK KOJIEHA C
HayaJlbHOM CKOpocThio. TedeHue IKUIKOCTH —
JaMUHapHOe. B Mecte coenuHeHNs BEpTHKaIbHOW U
TOPHU30HTAJILHON TPYOBI, ITOTOK BOABI MEHSET CBOE
HanpaBJIeHHE W CKOPOCTh. IIpOMCXOMUT IUTABHBIHA
MOBOPOT CTPYyH TO paguycy W yMEHbBIICHHE
CKOpOCTH TeYeHHWs KHUOKOCTH 10 1,2 wm/c y
Hapy)XHOro yria wsrmba TpyOompoBoma. Y
BHYTPEHHETO yIJla, PpE3KHH TOBOPOT CTPYyH C
YBEJIMYCHHUEM CKOPOCTH TEUEHHUS KUIKOCTH 10 3,72
M/c. Ha BXoje B ropu3OHTaNbHYIO TpyOy, MOTOKH
BOJIBI C Pa3HBIMH CKOPOCTSMH CMELIMBAIOTCS JIPYT C
JpyroM, ¥ Ha juuHe npumepHo 75 — 80 Mm
HAUMHAIOT 3aKpPY4MBaTbCs, MOJHUMASACh BBEPX.
[Mpoucxomutr  mepexoj  JIAMHHApHOTO  TEYEHUs
JKUJIKOCTH B TypOyJieHTHOe. B MoMeHT oOpa3oBaHus
BUXpeoOpa3HbIX o0nacTeil W IpH NPUOIIKEHUH K
LHEHTPY  TypOyJI€HTHOTO  TOTOKAa  OTMEYaeTcs
W3MEHEHHE CKOPOCTH TEUEHHUS JKUIKOCTH ¢ 2,9 1o
0,1 m/c.

Teuenne Bogsl B KoOJEeHE TpyOompoBoma ¢
pamnycomM wu3ruba, MMeeT Oojee YHMOpsIOuYeHHBIH
xapakrep. Habmiomaercss TaBHOE  H3MCEHEHHE
HANpaBJCHUs] TEYCHUS J>KUAKOCTH Yy BHEIIHETO |
BHYTPEHHEro panauycax usruba TpyOOmpoBoja.
Pa3zHoCTh cKOpocTeil TeueHHss BOJBI Ha Y4YacTKe
n3rnba  KojeHa  OyAeT  yMeHbIIAThCS — IpHU
YBEJIIMYCHUH pajauyca (Tadi. 2).

Taoauna 2
CooTHoleHUe CKOPOCTeii TedeHUs BOAbI HA Rusr.

Ry, Cxopoct Cropocrs
TEYEHHUS] BOJIbI
KOJIEHA, y BHYTP. Rasr TEYEHHUSI BOIBI
M M/C Y Hapyx. Rmr., M/c
32,5 4.5 12
4295 3,87 2’0
57,5 3.4 24
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OILIATA TPYJA KAK ®AKTOP OIIPEJAEJIEHUS S®PEKTUBHOCTU PABOTBI
TF'OCYJAPCTBEHHOI'O CJIY/KAIHEI'O

Annomayusa. B oannoti pabome paccmampugaemcs oniama mpyoa 8 Kawecmee ¢hakmopa onpeoeneHus
aghgexmusHocmu dessmenbHOCMU 20CYOAPCIEEHHBIX CLyHCAUWUX. Agmopamu oaemcs 0emanbHas XapaKmepucmuxa
OCHOBHBIX MoOOesell NOCMPOCHUs CUCEeMbl ONAAmbl mpyod 20CyOapCMBEHHbIX CAYHCAWUX, NPUMEHAECMBIX 8
MUPOBOLL npaKmuxe.

Knrwuesvle cnosa: oniama mpyoa, 20cy0apcmeeHnas ciyicoa, 3¢hhexmueHocms, oKiao, 20CyoapCcmeentblll
cnyarcawuil, Tapugnuiii 0o2o6op.

Qunancuposanue. Cmamvs NO020MOGIEHA NO PE3VILIMAMAM UCCIeO08AHUL, BLINOIHEHHbIX 34 Ccyem
610001cemnuvix cpeocms no I'ocydapcmeennomy 3adanuro Qunynusepcumema 2014 2o00a.

Ongaum u3 Ba)KHEHIITHX HarpaBJIeHUN
COBEPILIEHCTBOBAHUSI CUCTEMBI TOCYJAapPCTBEHHOTO OIUIaThI TPY/A.
YIIpaBJICHUS SIBISIETCS.  BHEJIPEHHE  HOBBIX B MEXIYHapOTHOM MPaKTUKE C
NPUHLIMIIOB  KaApOBOHM TMOJMTUKM B  CHUCTEME HE3HAYHUTEIBHBEIMHM OTKJIOHEHUSIMH MOYKHO BBIJICIUTH

TpaxKJaHCKOT'O CJIyKallero SABJISACTCS CcUcTeMa

TOCYIAapCTBEHHOH TPa)KIAHCKOH CITy>KObI, KOTOpBIE
JIOJDKHBI  TIPEyCMaTpUBaTh  COBEPILCHCTBOBAHME
CHUCTEMBI MOPAJIBLHOW U MaTepHAIBLHOM MOTHBALUU
TOCYJApCTBEHHBIX  TPAXIAHCKUX  CIy)KalluX ¢
CTUMYJIUPOBATh UX aHTUKOPPYILIMOHHOE ITOBEICHHUE.
BesycnoBHBIM (axTopowm, OTIPEIEIISTFOIM
3¢ GEKTHBHOCTD paboThI rOCyJapCTBEHHOTO

JIB€ MOJEIM IOCTPOEHHUS CUCTEMBI OIIAThl TpynAa
TOCYAAapCTBCHHBIX CITy’KaIlHX. IepBas
XapaKTepU3yeTCcs HEBBICOKUM YPOBHEM IECHEKHOTO
COIEp)KaHUA CO  3HAYUTENBHBIM  COIMAIBHBIM
[IAKETOM, a BTOpas — OTHOCUTEIBHO BBICOKUM
JICHEXKHBIM COJIEp)KaHUEM, KOHKYPEHTHBIM Ha PbIHKE
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TPpyZa U HE3HAYUTENBHBIM MO O00BEMY COLHAIBHBIM Kaxnas u3 Mozesnen HMeeT  CBOHU
naketom [1, c. 236]. NpeuMylIecTBa M HEJOCTaTKH (puc. 1).
a4 N
* HEBBICOKAs OIO/KETHAs Harpy3Ka;
. * clIep)KMBaHKE 3apIUIaTHBIX OXKHUaHUI;
JocTouHCcTBA NEPBOi MoIeIH . .
* BBICOKHI1 COLMAJIbHBIN TTaKkeT 3(PPEKTUBEH B YCIOBUAX
UHQIALIH.
. N /
( '
. * HEIIPUBJIEKATEIBHOCTh PabOThl Ha IOCY1apCTBEHHOI
HenocraTku nepsoii moaeaun
ciry>x0€e TSt MOJIOJIEXKH.
\ v
( . N
* IPUBJIEKATEIHHOCTD PA0OTHI HA TOCYIAPCTBEHHOMN
. CITy>k0€e TSl MOJIOIEKH;
JlocTonHCTBA BTOPOI MOJ€EIH
* BO3MOYKHOCTB IIPHUBJIEKATh U 3aKPEIUIATh
KBaTM(UIMPOBAHHBIE KaJIPBI.
\_ v,
s y
*TIOCTOSIHHOE OTCTaBaHUE OT PhIHKA TPY/a;
HenocraTku BTopoii moaenu * OTTOK KBaJU(PUIIMPOBAHHBIX KAJJPOB B YACTHBINA CEKTOD;
*TEKY4eCTh M HEBBICOKAs 3aKPEIUIIEMOCTD KaIPOB.

. g
Pucynok 1 - /IocTOMHCTBA M HEIOCTATKH Mo/ieJiell MOCTPOEHHs CHCTEMBbI OIIATHI TPYAa roCy1apCTBEeHHbIX
CITYKALIUX

B 2004 romy 3akoHOmaTensHO ObITa BBEICHA e TpocTas CiIy>k0a — yCIICIIHOE 3aBepIleHUE
CHCTeMa OIUIaTBl TpPyJa B 3aBHCHMOCTH  OT OCHOBHOM HIKOJIBI WA MOJIyYeHHUE
pesynsTata (pay-for-performance) mms BbICIINX COOTBETCTBYIOIIETO aTTECTaTa;

PYKOBOAHTENIEH, npeayCcMOTpeHa HOpMa e cpemHAS CIy)k0a — OKOHYAHHC pPEATBHOU
0053aTeMbHOTO  CePTUPUIUPOBAHNS BEIOMCTBAMH LIKOJIBI WM YCHEIIHOE 3aBEpLIEHUE OCHOBHOM
CBOUX CHCTCM OLCHKH PC3YyJIIbTATOB ACATCIbHOCTH IIKOJIBl, a IMOTOM TMOJy4YeHHE NPOPEeCCHOHATBHOTO
CJIy’KaluX BBICHICTO 3BCHA. 00pa3oBaHUS WM TIIONydeHHE COOTBETCTBYIOIIETO

B CIIIA ommara T1pyna (deaepaibHBIX aTTecTara;
ciykamux Benercst no OOmei TapudHoi cerke. B o [OBBIIGHHAS CIyk0a —  OKOHYAHHE
el 15 paspsmoB, KaxOBIA U3 KOTOPBIX CIIEIIMAJIbHOTO BBICIIErO 3aBEJCHUS WU WHBIM
XapaKTCpHU3yeTCsA  COOTBCTCTBYIOIMM  YPOBHEM 00pa3oM TOJIyYEeHHOE CBHICTEILCTBO 00 3TOM
CJIOKHOCTH paboTsl, OTBETCTBEHHOCTH u YPOBHE 06Pa30BaHHSE;

COOTBETCTBYIOIIMH KBATU(UKAITHIOHHBIMHI e BEICINAS ciyx6a _ 3aKOHYEHHOE,
TpeboBanuamu [4, ¢. 132]. JOCTATOYHOE IS BCEH MOCHEAyIomeil TpyaoBoit

Ombir I'epmanmy. PopMHPOBaHHE IEPCOHANA JKHU3HM BEICIIEE 00pa3oBaHueE; IS CIYKOBI B OOIIEH
TOCYJapCTBEHHON CIY>KOBI MMEET BHJ aJTOpPHUTMA: CHCTEME TOCYIapCTBEHHOTO  YIPABICHHS TAaKHM
00pasoBaHue — ypOBEHb CIYKObl — OCOOCHHOCTH o0pa3zoBaHueM CUMTAETCH YHUBEPCUTETCKOE
3aMeIenHs JIOJKHOCTH — NISHeXHOe conepxanue. B IOPUIMYECKOE, IKOHOMHMYECKOE, (MHAHCOBOE HIIH
OPI' cymiecTByeT CBOIHBIM peecTp JOJIKHOCTEH C obOpa3oBaHue B 007aCTH COIMAIBHBIX HAYK.
yKazaHueM cepbl CATCABHOCTH M MOJIPYIIIIBI DTu TpeOOBaHUS 3aKPEIUIEHBI B OCHOBHBIX
3apaboTtHoil iatel. OH yTBepxkaeH DenepaibHbIM 3aKOHAX M  DACIOPKEHWAX O  YHHOBHHKAX.
3aKOHOM 0 ACHEKHOM CONCpKaHNH Benencrsue 3toro B ['epMaHu HEBO3MOKHO IPUATH
(Bundesbesoldungsgesetz). Ha BBICOKYIO JIOJKHOCTb, He uMest

YenoBek B CUCTEME TOCYIapPCTBEHHOW CITy»KOBI COOTBETCTBYIOLLIETO JUIITIOMA. [oxo6HOE
ONPCACIBICTCS MO €T 3HAHWAM U yMCHHSM: KOMILICKTOBAHHE roCyIapCTBEHHOI CITYXKOBI
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3aKpbIBaCT JOpory HEKOMIIETCHTHBIM,
HEMOJArOTOBJIEHHBIM JItoJIsM [3, c. 35].
B pe3yibTare pedopMupoBaHus

TOCYJapCTBEHHON CITy>kObI, mpoBoauBLIerocs ¢ 2004
nmo 2009 rr., denepanpHblii 3aKOH O JIEHEKHOM
CONlepKaHWX OBLT W3MEHEH, W KOJHMYECTBO BEHITIAT
cymectBeHHO cokparmwiock. C 1 aBrycra 2011 r.
JIEHCTBYIOT CIIEIYFOIUE BUBI BBITUIAT:

e OCHOBHOM OKJIaJ;

e [OIJIaThl HAa WICHOB CEMBH TONBKO IS
YHHOBHHUKOB TPy OrIaTel A2 — AS;

e JIOTIJIATHI 32 YCJIOBHS CITYKOBI;

® BBIIUIATHl KaHAMIATAM TPU MPOXOKIACHUU
UCTIBITATEIBHOTO CPOKA.

OCHOBHBIMH  TPYHNIIaMH  OIUIAThl  SIBJISIFOTCS
rpynna A — YMHOBHUKH, B OTHOIIEHHH KOTOPBIX
JIeIICTBYET MOPSAOK BOCXOAAILIETO MPOABIKEHUS 110
ciryxoe Ha OCHOBE aTTecTanui u
KBaIM(UKAIMOHHBIX 9K3aMEHOB; B — 4MHOBHUKH, B
OTHOIIEHAH KOTOPBIX JEHCTBYET YCTaHOBIICHHBIN
OKJIa]] W KOTOpBICE HE TOMISKAT aTTeCTAllMH |
KBaIM(UKAIMOHHBIM dK3aMeHaM (3TO TOJBKO JIHOJIU
C YHHBEPCHTETCKHM oOpa3oBaHueMm). Panee rpymnm
OTIaThl OBLIO 3HAYUTENHHO OOJNBIIE — CBOM MPaBHIIa
neiictBoBanu Uit conpaT. CerofHs OHU BBEIEHBI B
oburyro ceTky omatsl (A u B). Teneps Bcst ciryx0a,
BKJIFOYasi BOCHHYO, TIOAYHHSAETCS €IMHBIM [TPaBUIIaM
YCTaHOBIIEHHMsSI  JEHEXHOTO  cojepxkaHud. B
OTIEJbHBIE  TPYyNIbBl  BBIBEJEHH  mpogeccopa
YHUBEpPCUTETOB (rpynma omnatel W) U cynaeu
(rpynma ommatsr R).

Omnara TpyJa UYMHOBHHKAa WU OFOJDKETHHKA
Yype3BbIYaliHa MPO3paydHa, BCE CETKH OIUIATHI BXOIST
COCTaBHOM, HEOTHEMJIEMOM 4YacThI0 B 3aKOH O
NCHE)KHOM ~ COJCp)KaHMH YWHOBHUKOB WJIH B
TapudnsbIit JIOTOBOP B OTHOUIEHUH
TOCYJapCTBEHHBIX CIyXamux (O10mKeTHUKOB) [8, c.
25].

Panee cucrema Opula Oojee  CIOXKHOM,
MO3BOJISABIICH  HCIOJIB30BaTh  HIUPOKUH  HAOOP
WHCTPYMEHTOB JUIS CTHUMYJIHPOBAaHHS YHHOBHHUKOB.
Ceiiuac oHa 3HauuTeIbHO OoJiee  IUIOCKas,
IpeaycMaTpuBaeT JIMHEHHYIO Kapbepy 4YelloBeKa:
pu MIPOXOXKJICHUU aTTecTaluu 4eJI0BEK
MIEPEBOIUTCS CO CTYNCHH OIUIATHl HA CTYIICHB; MPH
MOBBINIICHNY KBATU(HUKAIIMA — B TPEIEaX CBOETO
YPOBHS CITY>KOBI U3 TPYIIITEI OTUIATH B HOBYO TPYIIITY
OTLIATEHI.

Bce cBsf3aHO WMEHHO C TeM, YTO Teleph
HCTIOJNB3YIOTCS. HOBBIE CTHMYJIHUPYIOIINE HaJO0aBKH —
32 YCIIOBHS HECEHUS CITY>KOBI.

[Ipexxge weM TMpeaCTaBUTh 3TH HaA0aBKH,
HY>KHO OTMETHUTbh TaK)Ke, YTO YAHOBHUKH JBYX TPYIII
— B (BbIcuIMEe TOKHOCTHBIE JIMIIA TOCYJapCTBEHHOM
cnyx0e1) 1 W (mipodeccopa yHUBEPCUTETOB) — HE
UMEIOT TIOBBIIAIOIIMXCA CTYNEHEeH, 37ech Bce
3aBUCHT OT JOJDKHOCTH WJIM MOJYYEHHOTO HAYyYHOTO

3BaHUS U 3aMeIaeMOi JODKHOCTH, W MTOTOMY IIKajia
— IJIOCKAs.

IloBbluaromumMmcst  SIBISIETC  OKJIaJ — CyJAed
HU3MIMX KaTerOpUid — 31ech ecTh (IIocous
KaphepHOT'O pOCTa B 3aBUCHMOCTH OT OIBITA, CTaXa,
B 3aBHCHMOCTH OT KadecTBa paboTsl. OqHAKO 3aTeM

—  TOXE  TONBKO  YCTaHOBJIEHHBI  OKJam,
NPUBS3aHHBIN K JOJDKHOCTH CYZBH.

IToompenus wmoryr gocturate 15% ot
BEIMYMHBl TOJOBOIO  OKJIaJa YWHOBHHKA. B

naparpade TOBOPUTCS, 4YTO O3TO HE IOCTOSHHO
JIEMCTBYIOIIME BBHIIIIATHI: €CIHM yCIeXHd YHMHOBHHKA
CHIDKAIOTCS, TO HE MOXeT ObITh W BbILIAT. Jls
HAYMHAIOIIAX YWHOBHUKOB W COJAaT TMPEMUU HE
JIOJDKHBI ITpeBbIIATh 7%.

Opnnako ULt HEKOTOPBIX KaTeropun
YHHOBHUKOB TPEMHH MOTYT OBITH Oojee ueMm
3HaYuTENbHEIMA — 10 250% ot okmama. OTH
BEITIATHl PACCUMUTAHBI, TPEXKIE BCETO, HAa TeX, KTO
CBA3aH C CHCTEeMaMH >KH3HEOOECIIEUCHHS CTpaHBI,
KTO caM IOJBepraeT COOCTBEHHYIO KU3Hb PHUCKY [5,
c. 448].

B ortHomenun OrwomxeTHUKOB B ['epManuun
neiictByer TapudHsiii moroBop. B cooTBercTBUU €
tapupHbMH goroBopamu ¢ 1 okrsa6ps 2005 T.
Hayajla JIeficTBOBaTh HOBas CHCTEMa TapU(HBIX
pa3psaoB, KoTopas OObeAWHMIIA pPaHEee pas3/ielbHO
OITaYMBaBIIMECS YPOBHU MYONMYHOH  CIyXOBl,
peIycMaTpUBaeTCs YHIU(PHUKALNS OTITYCKOB, BBITIIAT
Ha JeTed W 1o OOJNe3HHW M BCeX KaTeropuit
CITy’)KaIllNX, €XETOMHBIX IPEeMHAIBHBIX BHIIUIAT.B
OTIIMYHE OT paHee NeHCTBOBABIICH TapU()HOW CETKH
HBIHE TIPUHATO NeJieHNe Ha 15 TapudHBIX pa3psaoB
Ha IyOJIMYHOHN CIryK0e.

[TokazaTenbHO: HAa KOMMYHaJbHOM YpPOBHE
OKJIaJI pacTeT ObICTpEe B MEPBbIC T'O/IbI CIYXObI. DTO
CleNnaHo Uil TOro, 4ToOBI YyAep)KaTh JIOJeH, B
MIEpBYI0 O4Yepeab MOJIOJEKb, OCOOEHHO TeX, KTO
3aHSAT  HEMOCPEACTBEHHBIM  OKa3aHHUEM  YCIyr
HaceleHWio, Ha  cruyxOe. 3areM  BBIIUIATHI
BBIPAaBHUBAIOTCS] M CTAHOBATCS TAKMMHU JKe, KaK M JJIs
(enepabHBIX OFOKCTHUKOB.

B otnmuume ot sTOTO, TapUdHBIE JOTOBOPHI IS
IPYTHX BHIOB 3aHATOCTH OTIUYAIOTCS WHBIMHU
IOIKaJlaMd ~ OKJIAJI0OB, HANpUMep, [UIA TeX, KTO
OKa3bIBaeT COIMANIbHBIE YCIYTH 3Ta IIKaja OoJblie,
OKJIagsl B HAyalbHBIE TOABI Kapbepbl pacTyT
ObICTpee, YeM Yy UYHHOBHMKOB H (emepabHbBIX
OI0/KETHUKOB.

[Ipunsatie HoBoro TapudHOro moroBopa
IpecieoBajo Heckonbko nenei. Tak, OGuaromaps
HOBOW TapU(HOH CETKe COKpamaercss KOJNYECTBO
TapuHBIX pa3psioB, a caMH OSTH  Pa3psbl
(hopMHUPYIOTCS HAa OCHOBE MEHEE UeM CTa MPU3HAKOB,
paHee Uil 3TOr0 MPUHUMAJIOCH B pacyeT okomo 17
TBIC. Pa3IMYHBIX (PaKTOPOB.

Bce 15 pa3psmoB cCBOOSTCA K - €OMHBIM
MIPUHITUIIAM OIUIATHl TPyZa. YUeT OmbITa paboThl M
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MHIUBUIYaJIbHBIX pe3ylIbTaToB Oyner
OCYIIECTBIISITCS. HA OCHOBE LIECTH IOBBIIIAIONIINX
OKJIJl CTyNEHEH, YTO JieNlaeT ITyOIUYHYI0 CITyKOy
NIpUBJIEKaTeNbHEe Oyaronapst Oosee Jydiiel oruiarte
TpyJa Ha HayaJlbHBIX CTYyNEeHsX Kapbepsl [10, c. 261].

CoBepIICHCTBOBaHHE CHUCTEMBI OIUIATHI TPyHa
TOCYIapCTBEHHBIX CIYKAalIUX JMJOJDKHO BKIIHOYATH
CIIETYIOIIHE 3JIEMEHTBL:

e (opmupoBaHHe UYETKHX U OOOCHOBAHHBIX
CXeM JOJDKHOCTHBIX OKIanoB (cetok) (I'epmanus);

e 3(hdexkTuBHYIO CUCTEMY OIIEHKHU
JIeSITENIbHOCTH rOCyIapCTBCHHBIX CITy’KaImx
(CLLIA);

® HHCTPYMEHTOM JIOJTOCPOYHOTO

3aKpeIIeHus] KapoB JIOJDKEH CITY)KUTH COL[MaTbHBIN
TMaKerT.

Crnenyer OTMETHUTH, 4YTO IIO CpPaBHEHHIO C
JpYTUMH  pasBUTBIMH  CTpaHamMu B  SmoHnn
3HAYUTEIHHO MEHBILE TOCYIaPCTBEHHBIX CITY’)KaIIUX.
Onu cocraBisror Jmmmb  8,1% oOmero 4mcia
pabotaromux. ns comocraBieHus: B ['epmannu —
15,1%, B CIHA — 15,5, Bo ®pannun — 22,6%.
CBoeoOpazeH U d((QeKTHBEH HHCTPYMEHTAPHH,
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Tax system can be determined as the totality of value added tax and in USA and Canada — into sale
following components: tax. [10]
- all taxes which are raised by the government; Now globalization, the development of
- principles, forms and methods of establishing, communicatory  technologies and electronic
changing and cancelling these taxes, methods of its commerce and increased mobility of factors of
calculation and levying; production has become distinguishing features of
- forms and methods of tax control and New Millennium. They have strengthened the
responsibility for tax legislation infringement. contradictions between global economy and local
Modern tax system has its long history. It has nature of taxation. As a result the necessity of
been influenced by different factors: objective and modification of modern tax systems has occurred. [6]
subjective. Among objective factors are social V. Tanzi summarized the list of factors which
evolution and social events as a whole. And political lead to the changes in existed tax systems. They are
events, wars, acts of God are examples of subjective the following:
factors. [9] - increase in volumes of Internet trading;
In twentieth century tax system was - spread of using electronic money by
characterized as a system with preconceived taxes. In anonymous accounts;
those times direct forms of taxation prevailed due to - international transactions inside the
the widespread introduction of income taxation. The companies and transfer price formation;
rationalization of indirect taxation was implemented: - complexity of finance capital taxation;
the range of excisable products was reduced, - spread of offshore manufacturing;
turnover tax was introduced which later in the second - derivative financial instruments;

half of twentieth century in Europe transformed into
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- increase of international activity of citizens.
(7]

Under the influence of these factors the task to
determine potential tax base which is available for
collecting taxes within separate country has become
much more complex. As a result fiscal government
sovereignty is reduced significantly and loses its
inherent features. [3]

Nowadays the problems of taxation, of national
tax policy and its unification which often does not
coincide with national interests become more acute.
National interests in this case are directed to the
growth in their own competitiveness which contents
tax competition.

The growing intensity of informational goods
and capital let countries by decrease in tax rates
attract additional financial resources in the given tax
jurisdiction, and thus stimulate tax competition.
Difference in income tax rates in different countries
becomes a new factor which influences greatly routes
of investment flows. If the rate of tax on profit in
neighboring country is much lower than in own, then
entrepreneur gets a motivation to transfer his
production to that country (a chilling moment — costs
of redeployment) hence competition between
countries. [2]

In that way it is clear that the globalization
stimulates competition between countries in
reduction of both direct and indirect costs, so that it
allows supporting constant race of tax reduction as
whole, losses of which inevitably bears the local
population: governments reduce expenses on keeping
jobs in the budget sphere, including education,
medicine and social protection. [1]

Realized the scales of threat, which
globalization of economic space creates for the
effective functioning of national tax systems,
governments increasingly resort to international
cooperation in tax field. As a result of such
cooperation a new phenomenon has formed - gradual
convergence of national tax systems, basic principles
of taxation and approaches to the formation of
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national tax policy. Such a convergence can take a
shape of tax adaptation, tax coordination and
harmonization. [4]

Adaptation in taxation area consists of
monitoring the tax systems and tax reforms of
different countries with further borrowing of those
measures and mechanisms, which can better protect
economic interests. During last decades adaptation
processes gained impressive speed. This can be
demonstrated on the example of income taxation of
natural person. Among Central and Eastern European
countries spread rapidly practice of denial from
progressive mechanism of income taxation of natural
persons by changing it on proportional tax rate — for
the period from 1994 to 2008 such changes were
implemented in 12 European countries. [5, 8]

Coordination means cooperation of tax
authorities of different countries for studying the
experience of solving individual problems in tax
sphere and exchange of information about tax payers,
first of all for counteraction of tax evasion.

Harmonization in sphere of taxation consists in
convergence of national tax systems on the base of
following the complex of internationally agreed
rules. However the process of harmonization in area
of taxation faces significant barriers, caused not only
by essential distinctions, but also by different levels
of socio-economic development, and the reluctance
of countries to limit the state fiscal sovereignty.
Spread enough is the harmonization of certain
regulations of the tax legislation on the state level
through bilateral agreements. [4]

So it is possible to make a conclusion that in
most countries trends in the formation of tax systems
in the XXI century are:

First, to maintain a current tax competition it is
necessary to refuse privileges to various categories of
taxpayers, objects of taxation, due to this decrease
tax rates and thus try to keep the charge base, and
secondly, the need arises to transfer the charge base
from the profit on consumption and material
property, i.e. to the prevalence of property taxation.
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VJIK 372.851

®OPMUPOBAHUE MPO®ECCUOHAJBHON KOMITIETEHIIMU B MIPOLIECCE TPEHAKEPHOM
MHOAT'OTOBKH — ®PAKTOP OBECIIEYEHUS BE3OITACHOCTH CYJIOBOXIEHHUSA

Aunnomayua. B cmamve HayuHO  0DOCHOBAHA HEODOXOOUMOCMb (BOPMUPOBAHUS — NPOGHECCUOHANbHOU
KOMMYHUKAMUBHOU ~ KOMRemeHYuu CHeyuaiucnos MopcKo2o (pioma 6 pamkax mpeHalcepHou noo2omosKu Kax
cpedcmege  obecneuenuss 6ezonacHocmu  cy008odicoenus. Ilpednacaiomes pabouue onpedenenus 6a306bix
UHHOBAYUOHHBIX — NOHAMULU CUCTEMbl MPEHANCEPHOU NOO20MOBKU, He OOHAPYIHCEHHble 6 OMmeYeCHB8eHHOl
oudakmuxe.

Kniouesvle cnoea. cosepuiencmeoganue cucmemsvl o0pa3o8anus, NPopeccUuoHanbHaAs KOMMYHUKAMUBHAS
desimenvHocmy, npobiema  6e30nacHOCmuU, NOAUNPOPUILHASL NPOPECCUOHANbHAS NOO20MOSKA,  MPEHANCeD,
npooOIeMHas NPOU3BOOCMEEHHAS CUMYAYUsL, KOMNEMEHMHOCHb, MOOYb.

AKTyalbHOCTh ~ BO3pOCIIMX TpeOOBaHMI K K u4mcny BHemHHX (aKTOPOB OTHOCSTCS:
COBEPILIEHCTBOBAHUIO  CUCTEMBI  COBPEMEHHOTO JaBiieHne c()OPMHUPOBABILUXCS U (POPMHUPYIOMINXCS
MOPCKOTO  00pa3oBaHUA [1] JTUKTYET KapIMHAIBHBIX W3MEHEHHWH: 1) TeonoIMTHYECKOTO
HEOOXOANMOCTh TTOMCKOB MHHOBAIIMOHHBIX METO/IOB Xapakrepa [3]; 2) wMwupoBOH SKOHOMHKH,
U TPUEMOB TIOBBIICHHS PPEKTUBHOCTH yIEOHOTO MEXAYHApOJHOW  HMHTErpalMd W KOOIEpalWy,
npouecca. Takas HEOOXOIUMOCTb  HE SBISIETCS KOTOpBIE MOBJIEKIH 32 COOOH POCT MHTEHCHBHOCTH
JTUIAKTHIECKOH CaMOIIENbI0, a IUKTYETCS peaIbHbIM MEKXTOCY/IapCTBEHHBIX M OSKOHOMHYECKHX CBS3EH,
COCTOSIHMEM B c(epe MOATOTOBKH COBPEMEHHBIX 4TO 00yCIIOBHJIO yBEIWYEHHE WHTEHCHBHOCTH
CHENMaTNCTOB TPAHCIIOPTa KaK B CHIYy BHEIIHUX II0 paboTel (GuoTa M pOCT O0BEMOB IEPEBO3MMBIX
OTHOILIECHHIO K cucreMe 00pazoBaHus TPY30B, a TaK K€ YBEIUYCHHE ITaCCaKHMPOMOTOKOB
W3MEHUBIINXCS OOCTOSITENILCTB M BBI30OBOB, TaK M Ha BCEX BHAAX TPAHCIOPTa, YTO HEWU30EKHO
BHYTPEHHUX  KBaJIM(UKAIMOHHBIX  IapaMeTpPOB CHOCOOCTBOBAIIO 000CTpeHHI0 KOHKYpPEHTHOMH
npodeCcCHOHANBEHON MTOJITOTOBKH COBPEMEHHBIX COCTS3aTENIBHOCTH U OOpbOBI 32 PBIHKA |
CHELHUaINCTOB (IIOTa. npedepeHIn; 3) CcoOmMO-KyJIBTYpHOTO IIIaHa

B3aPIMOI[eﬁCTBPIH COBPEMCHHBIX COILIMYMOB; 4)
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IOPUAMYECKNX M TPABOBBIX IApaMETPOB TAKOTO
B3aUMOJEHCTBUS B  YCIOBMSX  YCIIOKHUBLICHCS
9KOJIOTMYECKOHI CUTYyaluu B MHpe H
OcCIpeIeICHTHOTO yiepOa B CBSI3U C YBEIUYCHUEM
KOJIMYECTBA  KPYITHBIX KaTacTpod (Tnna
katacTpodsl B MekcukanckoM 3anuse) [1, 6].

K uucny BHyTpeHHHX (akTOpOB BIMSHHS Ha
po(eCCHOHANBHYIO TOITOTOBKY  COBPEMEHHBIX
CHenuanucToB (proTa OTHOCATCS Hen30exHOe
yBenmueHne: 1) mpodeccHOHaIbHOW HAarpy3KH Ha
UX JeATeNbHOCTh B YCIOBUSIX BBINOJHEHUS

MEXIYHapomHOTO peiica B CBS3H C  POCTOM
WHTCHCUBHOCTH MOPCKOTO Tpaduka; 2)
MICUXOJIOTHYECKOH Harpy3Kku B cuiy

BBIIICTICPCUNCIICHHBIX BHEIIHUX (HaKTOPOB; 3) BCE
BO3PaCTAIOIINX TpeOoOBaHUN  He TOJIBKO
POCCHICKHMX TOCYJapCTBEHHBIX  00pa30oBaTeNbHBIX
cra"gapros BIIO HampaBneHuss mnoArotoBku [8] u

JUIUIOMHPOBAHMSL  CIICLHMAINCTa  DKCIUTyaTalluu
BOJTHOTO TpaHCIIopTa u TPaHCIIOPTHOTO
obopymoBanuss 658000 1mWO  CHEIUATBHOCTH
*CynoBoxaeHue™ 180402,u c
KBaITN(PHKAITHOHHBIMH TpeOOBAHUIME

*MeXIyHapOIHOW KOHBEHIMH O TIOATOTOBKE H
JTUTUTOMAPOBAHIH ~ MOPSIKOB W HECEHUS BaXTHI
78/95,% a Tak XKe TEKymHMH TpeOOBaHUAMH,
pEryssipHO Iy OIMKyeMBIMHI MexnyHapogHou
Mopckoi opranuzanuerr ( MO ) mo Bompocam
cynoBokneHust  [9]; 4) npomomKaromuUNACS POCT
aBapUHHOCTH HAa MOPCKOM TPAHCIIOPTE, YHOCSIIEM
€XKErOJTHO THICSYH YEJIOBEUCCKHX JKU3HEH B CBSI3U C
ru0eNbo OONIBIINX M MANTBIX cynoB [10].

COBOKYITHOCTh TEPEYHCIICHHBIX (HaKTOPOB, K
KOTOPBIM  J00aBWJIOCH JaBICHHE COBPEMCHHOTO
MHPOBOTO SKOHOMHYECKOTO KpHu3uca c
HEM30CKHBIMI HM3MCHEHUSAMH B cepe 3aHATHOCTH
CHEIHAIHNCTOB, TTUKTYEeT 00BEKTHBHYIO
HEOOXOJWMOCTh TIONCKOB B  COBEPIICHCTBOBAHUH
obpazoBanus [5] Kak KOMIIOHEHTa EIHHOTO
MHpPOBOTO  00pa3oBaTEeNBHOTO  Mpolecca,  UTO
COCTaBIISIET €T0 BHYTPEHHIOIO CYITHOCTD.

IIpy  paccMOTpPEHHUH OCHOBHBIX IapaMeTPOB
IIPOU3BOJICTBEHHOU JIEATEIIBHOCTH Oymymmx
CICIIMAJIMCTOB ~ MOpPCKOro (jiota, B YaCTHOCTH,
CyIOBOAMTENCH, B IOHCKAX WHHOBAITMOHHBIX
MOJXOM0B K TOBBIIICHUIO MX MPO(ECCHOHATBHOTO
YpOBHS  TOATOTOBKH,  KakK  MPEICTaBISICTCH,
HEOOXOUMO HWCXOAWUTH U3 MONUNPO(IbHOH [4] mo
CBOCH CYIIHOCTH XapaKTEPUCTUKA UX ACATEIbHOCTH,
MMOCKOJIBKY OHa Ha TPAaKTHKE (bakTHIeCcKu
peamu3yercss B KOMIUIEKCE CHCTEMBI COIMAIbHBIX,
PO eCCHOHATBHBIX U MEXINIHOCTHBIX OTHOIICHUH;
B YCIOBHSX  BBIIONHEHHA  IIEIIECOOOPa3HOM
JESITEILHOCTH BO BPEMs MEXKIYHApOIHOTO peiica
pu HEOOXOINMOCTH coOmoneHust
MHOT'OYHCJICHHBIX COBPEMEHHBIX pOCCI/IﬁCKHX )5
MEKYHAPOIHBIX KOHBCHIIMOHHBIX TPEOOBAHHMIA.

[MonunpoduiabHBIA  XapakTep AEATEILHOCTH
CYJIOBOJHTEIISL OIpeJieNsieT Heo0XOIMMOCTh ero
npodecCHOHANbHOW ~ TOJArOTOBKM  Ha  OCHOBE
MHO’KECTBEHHBIX CBSI3el M OTHOIIEHHH KOMIUIEKCa
MEXIPEMETHON OpHEHTALNH C Jpyrumu
JUCITUTUIMHAMUA 0a30BOTO npouLs,
CYIIECTBEHHBIMH JUISl JTAHHOW CIIEIMANBHOCTH TPH
a0COMIOTHOM  HEOOXOIMMOCTH BBITTOJTHEHUS
MIPOU3BOJICTBEHHON  JCATEIBHOCTH B YCIOBHAX
KOMMYHHUKAIN Ha AHIJINHCKOM A3bIKE
(TpomomkaroneM OCTaBaThCs €JIMHCTBEHHBIM
SI3BIKOM ~ MHTEpHAIIMOHAJIBHOTO  OOIIEHHsS) Ipu
BBIIIOJIHEHUHM MEXAYHapOIHOIO pelica, Kak MpaBuio,
B CMEIIaHHBIX HHTEPHAIIMOHAIBHBIX AKHIAXKaX.

ITpn >TOM KOMIUIEKCHAas M JIUHAMHYHAs I10
CBOEH TpHpoje NpodecCHOHATIbHAS JEATEIBHOCTh
crienuanicTa Mopckoro (uiota J0JDKHA 00ECTIeYnTh
0e30MacHOCTh  CYMOBOXKICHHUS KaK KpaeyrojbHYIO
LeNIb OCYIIECTBICHHSI TaKOW JAEATEIBHOCTH. OTO
npuobperaeT 0coOyr0 3HAYMMOCTh B paMKax OOIIeH
mpobieMbl  0e30ITaCHOCTH Ha BOIHOM TPAHCIIOPTE,
rae mpobiema 0e30MacHOCTH Ui CyIOBOIUTENEH
MIOHUMAaeTCs MaKCHMaJIbHO HINPOKO, Kak
6ezomacHocTh 1) xu3HHM, 2) cyaHa, 3) rpy3a, 4)
3aIInTa OKpPYXKAIOIEH cpebl.

IIpeamerHas 00acTh CICIHATBHOCTU
cynoBoauTenss B €€ 0a30BOM HAMOJHEHUH COCTOUT
W3 HaBUTAIMH, TEOPHUHU ycTpoiicTBa  CcyaHa
,METEOPOJIOTNH, Teorpad MOPCKOTO CYyJOXO/CTBA
,MaTeMaTHYECKUX OCHOB CYJIOBOK/ICHHS,
ACTPOHOMHH ,TEXHUYECKUX CPEACTB CYIOBOXICHNS,
SKOHOMHKH BOJIHOTO TPAHCIIOPTA, MOPCKOTO TIPaBa,
obecrieueHne OE€30MAaCHOCTH KU3HEAESATEIbHOCTH |,
AHIVIMICKOTO A3bIKa | T.1.

Ha ocHOBe M3y4eHMsi >THX COCTaBIAIOIINX U
0a30BbIX OCHOB TOJISt po¢ecCHOHATEHON
XapaKTePUCTUKU  CHEIHUAIBHOCTH  CYJOBOIMTEIS
MPaKTHYECKH KPUTHUYECKOro o0bema ( M MOTOMY
TPY/IHO YCBauBaeMOIro 00y4aeMbIMU) JTOJDKHBI OBITh
chopmupoBaHbl 0a30BbIe 3HAHUS KaK KOMIIETEHIHH
B  olbmactu MEPEUUCICHHBIX ~ KOHKPETHBIX
IpoQeCCHOHANBHBIX TUCIUILIHH.

IIpn >TOM  TONydYEHHBIH pPE3YJNBTaT TaKOTO
0o0y4YeHUs] B W3BECTHOM AWAAKTHYECKOH IIeNodYKe
«3HAaHUSI — YMEHHS — HaBBIKM»  MOXET OBITh
JIOCTUTHYT  OECCHOPHO  TOJNBKO MO  IEPBOMY
napamerpy, ¥ B Jy4lIeM CIy4ae YacTHYHO - IO
BTOPOMY, YTO HE MOXET OBITh JOCTATOYHBIM HH B

cuiy CYITHOCTH crerudukn npodeccun
cymoBomuTeNs, HA B  CWIy  TpeOoBaHHH
COBPEMEHHOI'0  00pa3oBaTEIbHOTO TOCCTaHAApTa,

NMPEABABIIICMBIX K 3TOH CIIEIHAIBLHOCTH.

«Ha BwIxXOHmE» IIpyu TaKOM IOAXOJE JIOTUYHO U
KOHTPOJHUPYETCA MPAKTUYCCKU YPOBEHb
HOJ'Iy‘{eHHI)IX/YCBOCHHI)IX 3HAHUI COCTaBJIAOIINX
napamMeTpoB 3TOH JUCHUIUIMHBI, KaK IpaBWiIo, B
BHJIC IK3aMeEHa.
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UYto KacaeTcs aHIVIMHCKOTO s3bIKa KaK 0a30BOI0
KOMIIOHCHTa MPO(PECCUOHATBHON XapaKTCPUCTHKH
CICIHMATIBHOCTH CYIOBOIUTENSA, TO 3[€Ch HAXOIUT
HO)]TBCp)KI[eHI/Ie JIMHTBUCTUYECCKOC O6OCHOBaHHe
[MOHUMAaHHS MIPEICTABIICHHUS 0 pedeBoit
JIEITEILHOCTA B COOTHOIICHUU S3LIKA KaK CUCTEMEI,
W peyd, TPO3OPIUBO  OOOCHOBAHHOEC  CIIe
akagemukoMm JI.B.Illep6oii [7]. TIpu TpagumuoHHOM
MOIX0Ae K CHCTEME OOYYEeHHS B TUAAKTHICCKOM
[ETIOYKEe Ha TMPAKTUKE 00ecreunBaeTcs B JIyYIIeM
ciydae oOydeHHe — SI3BIKY — Kak cHucTeme (ero
(hOHETHIECKOTO0, JTEKCHKO-TPAMMATHIECKOTO CTPOS).
[Ipu >TOM COOCTBEHHO pedeBas NESATEIHHOCTH, a B

aydumopoe

Bepbanusayus—

ducyunauHs

JIESITENBHOCTH B KOHKPETHBIX MPOM3BOJICTBEHHBIX
CUTYallUsIX,HO 3TO (DAaKTHYECKH HENOCTH)KUMO B
YCIIOBUSIX Y4EOHOTO ayJUTOPHOTO 3aHATHS B CBSI3H C
OOBEKTHBHBIM OTCYTCTBHEM CIJIOXKHOTO KOMIUIEKCA
COBpPEMEHHOMU 51 aJIeKBaTHOM TEXHUKO-
TEXHOJOTUYECKOH MOJJIEPKKH peajsbHOTO
OCYILIECTBJICHHS ~ TPAKTUYECKOM  JEATeIbHOCTH
CYJIOBOJUTEIIS.

BepositTHO, MMEHHO 3TUM H OOBSICHSIOTCS
HEKOTOPhIE  BO3HMKAIOIINE HeopabOTKH B
WHOSI3BIYHON TOATOTOBKE HAIINX BBITYCKHHKOB, YTO
n oO0yclaBiuBaeT  HEOOXOIMMOCTH AATBHEHIINX
TIOVCKOB Iy TeH COBEPIICHCTBOBAHUS n
ONTHUMHM3AIMK y4eOHOrO Tmpolecca B By3e THIA
MOPCKOTO C ero cnenu(ukoil B miane TpeOboBaHUH K
SI3BIKOBOM TIOATOTOBKE CIICIIMAIINCTOB.

C ydeToM U3JI0KEHHOTO, MPEACTABUM CXEMY
00pa30BaTeNbHOrO Ipolecca IPH TPaIUIHOHHOM
MOJXOJE.

Dopma
KOHTDOAA

yuebnas
napagurma

2aHAMmMuUe |~ SK3IAMEH

InemMeHmoe
duckpemmol

PHCYHOK 1 - Cxema OﬁpaSOBaTeJILHOFO nmpouecca npu TpaguiiuoOHHOM IOAX01a€.

HalleM MOHUMAHUU-TIONMUIIPOGUIIbHAS  pedeBas
nestensHocTh  ([TPI)  kak  mpodeccuoHanbHas
WHOSI3bIYHAS KOMMYHHKAIAST OKa3blBaeTcs 3a
npeneaaMi  BO3MOXKHOCTEH JOCTHXXEHUS LENU
(hOpMUPOBAHHS  HABLIKOB, ANICKBATHBIN YpPOBCHB
KOTOPBIX ~ MOXeET  ObITh  copMHUpOBaH  MpH
BKJIFOUEHUH (hakTopa MPOU3BOICTBEHHOM
MocraHoBKa Cpegacrea
3aAa‘-|H AOCTHHEHWR
DopmupoBaHne UHBeHTaps
npogeccHoHans npeameTHo-
HOR 6asosbix
KOMNETEHTHOCTH AMCLUUNAUH
HOMNeTeHLUuMA
IIpuuem 3Ta y4eOHO-00pa3oBaTeIbHAS
rnapagurMa  IPaKTUYECKH  COOTBETCTBYET  TEM
KomymOoBCKMM BpeMeHaMm, KOTAa TEXHHYECKast
oAAEPIKKA CIEMaIbHOCTHA CYIOBOIUTEIISA

CBOAMIACH K TpHUAjE:
[IOIYTHBIN BETEP.
W3menenne TEXHOJIOTUH  CYyJIOBOXKICHHUS,
BKJIIOUMBILEH B ce0s BCe caMble COBPEMEHHbBIC
TEXHOJIOTUYECKHUE TOCTUIKCHUA HAYKH, TEXHUKU U
IMPaKTUKHU B OTBET Ha W3MEHHUBIIUIHCS
T€ONOJIMTUYECKUH TOPSJOK, OOBEKTHBHO TpeOyeT
IOMCKA  COBEPIICHCTBOBAHUSA  00pPa30BATEILHOIO
mpomecca ¢ TeM, 4rtoObl: 1)  obecreunThb
ONTHUMAIBHYIO  aJeKBATHOCTh €0 COOTBETCTBUS
YPOBHIO COBPEMEHHBIX TPEOOBAaHUH W BHI30BOB; 2)
[0 BO3MOXKHOCTH CHU3UTH O€3YCIIOBHO BO3POCILIYIO
JI0 KPUTHYECKOTO 00BEMa HMHTEIUIEKTYIbHYI0 U
NICUXOJIOTHUECKYI0 ~ Harpy3ky Ha  CIenuagicra
COBpeMEHHOro (uioTa, HOpOH OJIOKHPYIOLIYIO
YCIIEIIHOCTh BBITIOJIHEHUSI UMM CBOHMX JOJIKHOCTHBIX

KOMIIac-pyJib-niapyca, JIia

00s13aHHOCTEH  (BCIIOMHHMM OJIMO3HBIC OCCKOHECYHBIC
aBpayibl B paboTe  MMOMOIHUKOB KAalWTaHa MpH
odopmiieHHH nodxodaleévixoda w3 JMOOOr0 mMOpTa
3axoja).

OOpaiieHue K TPEHAXKEPHOH MMOATOTOBKE B
paMKax  [OMCKOB  HHHOBAI[MOHHBIX  MOIXOJIOB
0Ka3anoch TAaKUM  ONTHMAIBHBIM  [PUEMOM
obecnieueHnsi HEOOXOAMMOTO YpPOBHS IOATOTOBKH
CHEeLUAKCTOB Npodeccuil 3KCTPEeMalbHOTO PHCKA
U OTBETCTBEHHOCTH - KOCMOHABTOB, JIETYHKOB,
MOPSKOB, 4Ybid MPOU3BOACTBCHHAA OCATCIBHOCTDH
00BEKTUBHO HMMEET HE TOJIbKO HONIUNPO(UIBHbIHI
XapakTep, HO K TOMYy € CBsi3aHa Yallle BCEro C
W3MEHEHHEM  BHEIIHEH  €CTECTBEHHOH  Cpeibl
obutaHus, ¥  KpoMe  TOro, oOOyclOBJeHa
HEOOXOMMOCThIO KOMMYHHMKAllMM Ha (HE POIHOM)
AHIJIUACKOM  SI3BIKE  KAaK  YCIIOBUH  BBIITOJHEHHS
PO eCCHOHANBHBIX 3aad.

B Takmx o0macTax nesTenpHOCTH OOpaIieHne K
TPEHAXKEPHON MOJTrOTOBKE  OKAa3bIBACTCS XOTSA U
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BBICOKO 3aTpaTHbIM, HO Haubojee 3(hQPEeKTHBHBIM Takass opraHm3amus yd4eOHOTO  Tporecca
TEXHAYCCKUM MPHEMOM, U3MEHSIOIINM TEXHOJIOTHIO 03HaYaeT BEIJICIICHUE (o YCMOTpPEHUIO
00yueHHsI, KOTOPBIA  peabHO CIOCOOCTBYET MpenoaaBaTe’s) B paMKax CHEIUaTbHOCTH
BBIPAOOTKE HABBIKOB U COBEPIICHCTBOBAHUIO 6a30BOro,  CYIIHOCTHO-WHBAPHAHTHOTO sapa
YMCHHU Y 00Y9YaeMBbIX, TOCKOIBKY MOXET: KOHKPETHOIO  HpeAMeTa B  JIOCTATOYHOM U

1) obecneunThs MakCHMaJbHOE NPHUOIMKEHHE,
UMHTALUIO PEATBHBIX TEXHOJIIOTHYECKUX  YCIIOBHUH
BBINIOJIHEHUS ~ MPOM3BOJCTBEHHOH  NIEATEIBHOCTH
CIICLMAITICTOB B KOHKPETHBIX 3aJIlaHHBIX CHTYaIHsIX
IpH PEIICHUH IOCTABICHHONW TPOWU3BOACTBEHHON
poOIeMHOI 3a1aun,

2) 3a1aTh MIPaKTHYECCKH JIF00BIE
MPOM3BO/ICTBEHHO-HEO0OXOIMbIC
HpOCTpaHCTBeHHI:-Ie, BpeMeHHBIe napaMeTpLI

OCYIIECTBJICHUA Takoi JACATCIBHOCTH MPU PCIICHUN
3ada4yy B IITaTHBIX W TUIMAYHBIX CUTYyallUIX C LEJIbIO

BBIPAOOTKH aBTOMAaTHU3UPOBAHHOTO
MPOU3BOJCTBCHHO  IMOBEICHUYECKOTO  allTOpPUTMa
JICUCTBU,

3) THOKO W3MEHATH TapaMeTphl I[ITaTHOW
CUTyallid ITyTEM BBEICHHMS B HEC MAaKCHMAIBHO
BO3MOXKHBIX U HEOOXOAMMBIX  apamMeTpOB
MHOXECTBA podeCCHOHANTBHO-PENIEBAHTHBIX
XapaKTePUCTHK, MPOTHO3UPYS HMX BO3MOXHOCTh B
OynymieMm Tak, 9ToOBl TapaHTHPOBAaTh BBIPAOOTKY
NPUHSITUS TPaBUJIBHOTO pEUIeHuS ¢ IeJIbIo
n30eKaHUsI aBapull B HEUITaTHOW SKCTpeMalbHOM
CUTyalliM, 4YTO W OyJeT O3Ha4yaTh Ha MPaKTHKE
obecrieueHre 0€30MacHOCTH CYA0BOXK/ICHUSI.

eanb BKIIOYCHHS TPCHAKCPHOU MOATOTOBKH B
y4eOHBI TpPOIECC COCTOMT B TOM, 4YTOOBI TpHU
MPaBWJIBHOM  TIEJArOTUYECKOM  YIPAaBICHUU  Ha
OTIPEJICTICHHOM JTalle MEePEeBECTH TEOPETUYECKHUE
3HaHUS pasHBIX | JOCTaTOYHO JHCKPETHO
MPEMOIaBaeMbIX, OYCHb OOBEMHBIX JUCIHIUIAH B
MOJITOTOBKY, OTpaXKaIoIIYIO peaTBEHYIO
MOJUIPOPUIBHYIO JIeTEIbHOCTh CYJOBOUTEIIS.
Takoll cIBUT WM CMELIEHHE OCYLIECTBISETCS Ha
OCHOBE  MEXKIIPEJIMETHBIX  CBs3eil  KOMIUIEKCA
0a30BBIX  MPOMUIBHBIX  AWCIMUILINH, KOTOPBIA
peanuzyercs B OpPHEHTHPOBAHHBIX Ha
MPEIBOCXUIICHAE MOJCIUPYEMBIX CHTyalUsAX Tak,
yTO0bl OOBEKTUBHO [OCTATOYHBIE 3HAHHUSA OJIHOMI
MUCHUIUIMHBI W cHOPMHUpPOBaHHBIE B  HEH
KOMIIeTeHIIHH 00yJacMbIe MOTJIA HCIOJIbh30BaTh B
JIPYTO# TUCIHUIUIHHE, BRIpa0aThIBas [EIeco00pa3HbIe
HABBIKM M YMEHHS WX PCATbHOTO TNPUMCHCHUS B
MPaKTHYECKO# o0macTu. B 3TOM cityuae HaBBIKM U
YMEHUSI MOJCIHUPYIOTCSI B KOMIUIEKC  OTBETHBIX
MOBEJICHUECKUX peaKuid © MpoPecCHOHATBHBIX

neiicTBUi; TakuM oOpa3om, oOecreumBasi HOBBIH,
ONTUMAJIbHBII YPOBEHb peanbHOR
Mpo(eCCHOHATBHONH  KOMIIETEHTHOCTH COTJIACHO
MEXIYHapPOIHBIX 5 TrOCyAapCTBEHHBIX
KOHBCHIIMOHHBIX Tpe6013aHm71 N YCIIOXKXKHUBHINXCSA
YCIIOBUH MEXTyHapOHOM 3KOHOMHUYECKOU
HHTETpaIum.

eecoodpasHoM 00beMe, KOTOPBI obecreumsr Obl
JOCTHKEHHE LIENN JEeATeIBHOCTH CHenralucTa B eé
MIPUKIIaHOM, IPArMaTHYECKOM acIeKTe.

BxiroueHne  TpeHaXK€pHOM  IMOATOTOBKM B
00pa3oBaTeNbHBIA MPOLIECC 03HAYAET W BKIIOUCHUE
B  KayecTBe MHTETPUPYIOILEH Ty camylo
“’KOMMYHHKAIIMOHHYIO COCTaBJISIOIIYIO0”, KOTOpas
O6'I)GI[I/IH5[CT MMPaKTUYCCKH BCEC CTOPOHBI
poQeCcCHOHANBHON /IS TEIBHOCTH  CYJJOBOJIHUTEIIS.
OHa OKa3bIBacTCsl CBOEro pojla HHTErpHpYIOIIeH
“ceThI0”, KOTOpasl HAKJIAJbIBACTCS Ha BCe 0a30BBIC

KOMIIOHEHTHI JIeSITENLHOCTH CYJOBOJAUTES,
“3amyckas”’ €€ B MHOTOYUCIICHHBIX KOHKPETHBIX
MIPOU3BOICTBEHHBIX CUTYyaIHsIX BBITOJIHEHUS

MEXIYHAPOAHOTO peiica, MOATEKAImMX OTpaboTKe
Ha TpEeHaXKepax.

Ion TpeHaKepHOoii MOAT0TOBKOM
[PUMEHHTENEHO K HPOGECCHU CYIOBOIUTETS MBI
IpeAjaraeéM IOHUMAaTh TEXHOJIOTHIO OOyueHus,
MIPEACTABIISIONLYI0 COOO0M KOMIUIEKC MeIarornueckux
IIPUEMOB, HallpaBIECHHBIX HA!

1) BBIpaOOTKY y 00y4aeMbIX POU3BOACTBEHHO-
KOMMYHUKaTHBHBIX ~ @ITOPUTMOB  OINEPaTHBHOIO
pellIeHNs TUIIOBBIX MPOU3BOACTBEHHBIX 3aa4

2) KaK CTaHIapTH3MPOBaHHBIX NECHUCTBHH MpHU
IITaTHOM DPEXHUME  JEATeNBbHOCTH , JOITyCKalOIIeH
Ha HayaJbHOM 3Talle MHOTOBapHMAaHTHOCTH PEIICHUS
3aJad  Ha OCHOBE BHIOOpPa W3 COBOKYIHOCTH
HEKOTOPOTO MHOJKECTBA C IIETBIO

3) TpenBOCXHIICHHUS BO3MOXKHOCTH TPUHSITHS

MHUHUMAaJIBHOTO WHBapHUAHTHOTO peieHus,
CHOCOOHOTO rapaHTHPOBAHHO 00eCIIeUnTh
0e30macHOCTh (OKM3HH, CyIHAa M OKpPY)KaIoIICH
cpenpl) B ciay4yae BO3HUKHOBEHHS HEIITAaTHON
9KCTPEMAIILHOU CUTYaIUH.

YcnoBHo eMHMLEeH TEXHOJIOTUH
TPEHAXXEPHOTO OOyYeHHs Ipe[araeM CYUTaTh
KOHKPETHYI0  TpOOIeMHYI0  TpOQecCHOHANBHYIO
IITaTHYIO NMPOU3BOJACTBEHHYI) CHUTYallMI0 C
[TOCTAaHOBKOH  C(OPMYIHMPOBaHHONW  3agadd IO

ONTUMAJIBHOMY  TOCTIDKEHHIO  pe3yibTara IpH
YCIIOBHH 33/IaHHOCTH TIapaMeTPOB M BPEMEHH Ha €&

pelieHue  mpd  00s3aTEIbHOM — MOHHMTOPHHIE
docmudicenust | He Odocmudicenus TOCTaBICHHON
LIETIN.

TpenaxepHoe oOydeHHE NpenCTaBIsieT coOoi
3aBepLIAOIINI 3Tan MPoPecCHOHaIBHOTO 00yUYeHUs
OyIyIMX CHEeNUaCTOB, MOCKOIBKY OCHOBBIBAETCS
u TpedyeT  JOCTaTOYHOrO Oo0bheMa  KOMILIEKca
HAKOILICHHBIX 0a30BBIX KOMIIETCHIIMI
NONUNPOPHIEHON  CIEHUaIbHOCTH CYHIOBOIUTEIIS.

K3 TpeX OCHOBHBIX H3BECTHBHIX [2]
(bYHKIHMOHAIBHBIX THUIIOB TpPEHaXEPOB 1)
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MOHATHITHBIE (MHTEIUIEKTYalbHBIE), 2) yY4aCTKOBEIE

(JIOKaNBHBIC) u 3) MOJTHOMAcCIITaOHBIC
(KOMILTEKCHBIE) HauOoJiee  MEPCIECKTUBHBIMHU
OKa3bIBAIOTCSA  OE3YCIIOBHO  IOJTHOMACIHITaOHBIC
TpEHaXXephl — THUIIA Navi-Trainer Professional

npousBojacTBa ['pynner  Transas.

Tpenaxxep I'MCCB TGS 5000 npeana3HaueH u
UCTIONB3yeTCs Ul TOATOTOBKH M CEePTU(HKALUH
CYIOBBIX CHEUIHAINCTOB, IIOJYyYAOUUX THUIIIOM
omnrepatopa 'MCCB (GOC) nnu mumiom omneparopa

OTPaHWYECHHOTO paloHa I'MCCBb. Ha »stom
TpeHakepe Takke YCIEIHO  OCYILECTBISETCS
o0ydeHHe omepamusM IO OCYIIIECTBIICHUIO

MTOUCKOBO-CIIacaTeNbHBIX omneparuii (SAR), a Takxke
00yueHHE omeparopa CVY]IC. Tpenaxep
obecrieunBaeT TMPOBEACHHE CICAYIOIIUX BHUJIOB
MOJITOTOBKH B COOTBETCTBHH C MEXIYHapOJHBIMUA U

HaIlMOHAJIbHBIMU CTaHJapTaMHU: OpraHu3aIus
XOJI0BOM HaBUT'ALIMOHHOW BAaxXThl, MAHEBPUPOBAHUE U
yIpaBJIeHUE CyJHOM, 3aluTa MOPCKOH
OKpy>Karouien cpensl, PaaAnoNIOKALIMOHHOE
HaOMIOZICHHEe M TPOKIAIKa Kypca, HCIOJIB30BAHHUE
AUC u npyrue.

Tpenaxep rpy30-0aJUTaCTHBIX  OTepanuit

HanmBHoro cymsHa LCHS-5000 mnpemnasnaueH s
TPEHHUPOBKM KOMAaHIbl TaHKepa M TepcoHaia

TEPMHUHAIOB HAIMBHBIX TPY30B MO 00pabOTKe 3THX
TPy30B W  JKCIUIyaTallud  BCIIOMOTATEJILHOTO
Ipy30BOrO  00OpYZOBaHHUS B COOTBETCTBHHU C
KOHBEHIIMOHHBIMH TPEOOBAaHHUAMH MEXIyHapOJHOTO
CTaHAapTa U T.1.

Bcee 9TU COCTAaBIISIFOLIME apaMeTpsl
MPaKTHYECKOH MPOQeCcCHOHATIBHON  AeSATeIbHOCTH
cylnoBoguTenss  MOryT  ObITh  OTpaboTaHbl B

KOHKPETHBIX poOIEMHBIX CUTYaLMSIX c
MakCUMaJbHOM  MMHUTalMed  TEXHOJIOTHYECKHX
rapameTpoB pealbHBIX  YCIOBMH  TaKoH
JIESTENBHOCTH .

[Ipu BKIIIOUYCHWH TpPEHaXEPHOW MOJTOTOBKH B
00pa30BaTENBFHBIN MPOIECC €ro cXeMa MpHoOpeTaeT

BHI 3aBEpIICHHOTO JIMHAMHAYHOTO u
CaMOCTOSTEILHOTO MoayJsi, B  KOTOPOM
obecreunBaeTcs HEOOXOIUMBIH KOMIUIEKC
OIITUMAIIBHOTO COOTBETCTBUSI M  COBIIAJCHUSI
TEOPETHIECKUX 3HAHHUN u OPaKTHIECKUX
TpeOOBaHMH 00JacTH WX NPUMEHEHHS Ha OCHOBE
bopmupoBaHust napaMmeTpoB HCKOMOM

poeCCHOHATFHON KOMIICTEHTHOCTH.

CxeMa BKJIIOUEHUS TPEHAXKEPHON MOJTOTOBKHU B
Y4eOHBIN TpPOIIECC MOXKET OBITh MPEJCTAaBICHA B
CIEIYFOIIEM BHIE.

yuebHan napagurma

aydumopHoe 20HAMUE

Topma
BepBanusouus Inemesmos Y KOHTDONA
33HET
noCMaHoeRD Cpedemen duckpemuol  ducyunauHs € ------3|peweHne
zadovu | docmumsesus TROHIBCECTR@N =
. il
DOPMUBOSTHUA " Hrgenmapn 0 L1 F
& z npethaem Hode NEERER]
MpOEErCUoHOTEHODT | Sns-neuvtéucu-.-ﬂ."uw-:i> TpeHamep P
NOAMIMET & MM HOCT | ROMMYHH SRR l,_rr"" MORMTOREHT )
MOMIETIENL LY |oTpafioTa HaBLIMDD W FMOHK B KONAEECS e ik b
- === == - | gpcTesEHHe

MOgEAMDYEMBIX IPOMER0ACTENNEBIK
CHTyaLIHA|

wane)

Pucynok 2 - Cxema 00pa3oBaTeJIbHOT0 Mpolecca MPU MOAYJIbHOM MOIX0Ae.

Takum  00pa3oM, HECKOIBKO ynpouiast
CUTYaIlI0O OTMETHM, YTO MPHUHIIUIIHATIbHAS pa3HUIA
MEXIy TPAAWIIMOHHOW OpraHW3anueil ydeOHOro
mpouecca M €ro MOJAYJIBHOM OpraHu3auuend ¢
BKJIFOUCHHUEM TPEHAKEPHOU MOJATOTOBKHA COCTOUT B
TOM, YTO B TIEPBOM CIIydae HMCKOMBIM pe3ynbTaT -
KBaJTU(HUKAIMS CIEIHATNCTA - IPEACTABIIsIET Co00it
MPaKTUYECKH HAKOIUIEHHYI0 CYMMY 3HaHUW y3KOH
npoeCCHOHATBHON HaIpPaBJIEHHOCTH KaK
MHBEHTapsl KOMIIETeHIN, KOTOpbIe MPAKTUYECKU U
MOJJICKHUT «HA BBIXOJE» KOHTPOJIIO Yalle BCEro B
BHUJIE DK3aMeEHa.

Bo BTOpOM ciy4ae MBI MMeeM JMHAMWYHBIN
KOMIUIEKC ~ HAaBHIKOB M YMEGHHH  HCKOMOM
chopMupoBaHHOM npoeccHoHaTEHON
HMHTETPUPOBAHHOM JeATEeIbHOCTH Kak
KOMIIETEHTHOCTH, TapaHTUPYIOLIEH aIeKBATHBII
YPOBEHb CHOCOOHOCTH BBINOJHEHHMS KOMIUIEKCA
npo(heCcCHOHANBHBIX PONU3BOACTBEHHBIX 3a/1a4.

[TpakTrKa npuBIIeUYEeHHs KypCaHTOB K paboTe 1o

0o0y4YeHUIO Ha IEPEeYHCIICHHBIX TpeHaxepax,
MOJIEIUPYIOIIUX OCHOBHOM CHEKTp  HuX
MOJHUIIPOPHIBHON JIeSITETIbHOCTH, MO3BOJISIET

AOCTUYbL IKEJIa€MOI'o pe3yjibTata 110 O6y‘{€HI/IIO
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AJCKBATHOMY BBITIIOJTHCHU IO TCXHOJIOTUYCCKHUX
onepaum‘& KaK B HITATHBIX, TaK U B 3KCTPEMAJIbHBIX
IMPOU3BOACTBCHHBIX CUTYyAIUAX.

BbIBOABI.

Takum oOpa3oM, B CJIOXHOW HepapXuu
CTPYKTYpBI npodeccrHoHanbHON MIOJITOTOBKH
CHELUaINCTa MOJIUIPO(GHUIBHON CIEHANBHOCTH -
COBPEMEHHOTO CYJOBOJHTEIS, BKIIFOUCHHE
TpeHa)KepHOH ITOrOTOBKH B Y4E€OHBIN ITpoIecc

1) TO3BOJSET CBECTH BOCOUHO KOMILICKC
0a30BBIX 3HAHUH TPEIMETHOTO IUIAHA COMAEPKAHUS
CHELHATbHOCTH W TIEPEBECTH €r0 B PEAIBHOE I0JIe
JIESITETTBHOCTH -pyHKIMOHUpOBaHKE myTeM
BepOaIM3alul KOMMYHHKATHUBHO-PEJICBAHTHBIX ATOM
CHELUaTbHOCTH HABBIKOB U BBIPAOOTKE YMEHHWH B
MOJICTIUPYEMbIX ~Ha  TPEHaXepax MpOOJIEMHBIX
IITaTHBIX M THIMYHBIX CHUTYAaIMsAX C BEKTOPOM HX

HATPABICHHOCTH Ha Oyayliee YIOPEkKJACHHE B
CUTYaIlWsSIX HEMITATHBIX U 3KCTPEMATBHBIX C IETBIO
HCKIIIOYEHUSI  BO3MOXKHOCTHU BO3HUKHOBEHHUS

MOCTICTHUX B peaIbHON OyAyIIel NesTebHOCTH.

2) Kakx mokasama mpakThka padOTBI Ha 5-6
Kypcax CyIOBOAUTEIBCKOM CIEIMaTbHOCTA OYHOTO H
32049HOI'0 (baxkynpTeToB, Takoe BKJIFOUEHHE
TPEHaXEPHON MOATOTOBKA MaKCHMAJIbHO ITTOBBIIIAET
MOTHBAIIMIO YYeOHOH MAEATENBHOCTH OO0y4JaeMBbIX,
aKTI/IBI/ISI/Ip)/ET nux I/IHTeHJ'ICKTyaJ'ILHI)Ie nu TBOp‘IeCKI/Ie

References:

1. Deruzhinskij VE, Marichev IV (2014)
Sovremennyj ehtap reformirovaniya vysshej
shkoly. Ehkonomika ustojchivogo razvitiya.
No. 1 (17). pp. 53-53.

2. Zajcev VK (2014) Teoreticheskie osnovy infor-

macionno-trenazhernykh tekhnologij
obucheniya, podgotovki i reabilitacii
cheloveka-operatora. Available:

http://combitt.narod.ru/project/sbor. ..
(Accessed: 10.12.2014).

3. Kondrat'ev SI (2012) Strategiya razvitiya trans-
portnogo kompleksa yuga Rossii v usloviyakh
glo-balizacii ehkonomiki. Vestnik
gosudarstvennogo morskogo universiteta imeni
adm. F.F.Ushakova, Novorossijsk, No.l1(11),
2012. pp. 5-9.

4. Makashina II (2007) Podgotovka menedzherov
dlya morskogo flota.  Monografiya. M-vo
obrazovaniya I nauki Rossijskoj Federacii,
Kubanskij gos. un-t. Krasnodar, pp. 320.

5. Marichev IV (2008) Morskoe obrazovanie kak
kom-ponent edinogo mirovogo

CIOCOOHOCTH, BBI3BIBAET €CTECTBEHHBIN HHTEPEC, U B
LIEJIOM HHTEHCU(HUITIPYET BeCh yUeOHBIH mpoIiecc.

3) B coBokymHOCTH 9TO Ha MPaKTHKE
OJTHOBPEMEHHO M 03HAYa€T BO3MOXKHOCTH BEIPAOOTKH
HaBBIKOB M YMEHUH MO 00ECIEUEHHI0 TOH MCKOMOit
U 3aBETHOM  MHOTOCTOpPOHHEH  0e30macHOCTH
MoOp€EIlIaBaHusA, IMOHUMAEeMON MaKCHUMaJIbHO IIHUPOKO
-kaKk 0e30macHOCTH KU3HM, CyJHA, TIpy3a U
OKpY>Karomiel cpeasl.

[Tpn BKIIIOYEHHMH TPEHAKEPHOH MOATOTOBKH B
oOpazoBaTenpHBIM  TIpollecc OH  mpuoOperaer
OpraHM3alMOHHYI0  (QOpMy  IUHAMHYHOTO |
CaMOCTOSTENIFHOTO MOJYJIS, BKJIIOYAIOIIEr0 B CeOs

ONITHUMAJTbHBIN KOMIIEKC IIparMaTHYeCcKu
00yCIIOBIICHHBIX, JOCTAaTOYHBIX W HEOOXOJMMBIX
(chopMupoBaHHBIX Ha OCHOBE 0a30BBIX 3HAHUN)
YMEHHUH u HaBBIKOB npodeccroHanbHbIX
XapaKTEePUCTUK CIeHaIcTa GroTa, peaIu3yeMblX B
KOHKPETHBIX ~ MPOOJNEMHBIX  MPOo(ecCHOHATBHBIX
MPOM3BOJICTBEHHBIX  CUTyalUsX, (OPMHUPYIOLIHX
aJIeKBaTHBI  ypoBeHb HMX  Hpo(decCHOHAILHOMN
KOMITETEHTHOCTH.

[Ipu TakoMm moaxonae Kpyr uLeieu, 3amady U
CPE/CTB UX JOCTIKEHHUS JIOTMUECKH 3aMbIKAeTCs,

peanbHO  oOecriedmBast ~ TpeOyeMblii  YpOBEHB
MOJTOTOBKH  COBPEMEHHOTO u KOHKYPEHTHO
CHOCOOHOTO crieruanucTa ¢uora.

obrazovatelnogo processa. Vysshee

obrazovanie segodnya. 2008. No. 5. pp. 50-53.

6. Khmeleva NB (2013) «Be Ready to Prevent
Pollution». Uch. Posobie — RIO FGBOU VPO
«Morskaya gosudarstvennaya akademiya imeni
adm. F.F.Ushakova», Novorossijsk, pp.35.

7. Shcherba LV (1974) Prepodavanie
inostrannykh yazykov v srednej shkole.
Monografiya. - Yazykovaya sistema I
rechevaya deyatelnost. «Nauka», Leningrad,
pp-380.

8. (1989) Sbornik Rezolyucij mezhdunarodnoj
Morskoj organizacii po voprosam
sudovozhdeniya. - Moscow: V/O
Mortekhreklama, pp.15.

9. (1966) “STCW-78, Chapter VIII. Standards

Regarding  Watchkeeping, S-Pb.:  ZOO
CNIIMF.
10. Richard Clyton (2009) ”Talant in Time.”

*Fairplay”’, 30 Apr., 2009, pp.12.

ISPC European Research,
Birmingham, United Kingdom

21

ede
2200,

THOMSON REUTERS

Indexed in Thomson Reuters




Impact Factor ISRA (India) = 1.344 Impact Factor JIF =1.500

Impact Factor ISI (Dubai, UAE) = 0.307 Impact Factor GIF (Australia) = 0.356
based on International Citation Report (ICR) lmpact Factor SIS (US/\) =0.438
Doi: 10.15863/TAS Kymbat Bekenayeva
: . : teacher
Intematlf)nal Smen‘uf‘ic Jou{‘nal Kazakh National Medical University named after
Theoretical & Applied Science S.D.Asfendiyarov, Kazakhstan
kymbat.bekenayeva@mail.ru
p-ISSN: 2308-4944 (print)  e-ISSN: 2409-0085 (online) Aliya Sharizatovna Barakova
teacher

Year: 2014 Issue: 12 Volume: 20 Kazakh National Medical University named after

S.D.Asfendiyarov, Kazakhstan

Published: 30.12.2014  http://www.T-Science.or . i .
Hpshe P £ Balia_79@mail.ru

Sholpan Erlepesovna Zhusipbekova
SECTION 22. Policy. Innovations. Theory, practice teacher
and methods. Kazakh National Medical University named after
S.D.Asfendiyarov, Kazakhstan

Sholpan_80Acka@mail.ru

INFORMATION AND COMMUNICATION TECHNOLOGIES IN
GOVERNMENT

Abstract: One of the main elements of creation of modern civil society and open public administration in a
number of the developed countries is the system of the electronic government. Modern information society is closely
connected with the electronic government, E-government, which carries out important functions on regulation of
information relations between the state both its citizens and the organizations. In this article definitions of
information and communication technologies, the main directions and mechanisms of the electronic government
are given.
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Information and Communication Technologies Modern information and communication
(ICT) - a set of methods, processes, software and technologies provide the ability to create e-
hardware, integrated with the aim of collecting, government based on the interests of citizens.
processing, storage, distribution, display and use of History of e-government is in parallel with the
information in the interests of its members. development of information technology. "E-

Development and utilization of information and government" refers to the use of information
communication technologies (ICT) is a global trend technology, particularly the Internet, as the most
of world development and scientific and affordable means of electronic communication
technological revolution of recent decades. Use of between public authorities, citizens and private
ICT is crucial for improving the competitiveness of business.
the economy, empower its integration into the world The term "e-Government" implies an
economy, increasing the efficiency of public organization of public administration based on the
administration and local government. electronic  processing, and dissemination of

Experts believe that the introduction of information and provision of services of all branches
information and communication technologies (ICT) of power to all categories of citizens and the private
in public administration will accelerate the sector by electronic means (Internet, phone, fax,
development of the economy, reduce the cost of access centers, wireless communication devices and
bureaucratic procedures, improve efficiency and other systems).
productivity of government departments, Concept of governance characteristic of the
empowering people in civil society by improving information society based on the capabilities of
access to different kinds of information, a more information and telecommunication technologies and
transparent public services, reduce bureaucratic values of an open civil society. Characterized
barriers. oriented to the needs of citizens, economic

efficiency, openness to public scrutiny and initiatives
.One of the most effective ways to fight corruption
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and bureaucracy, as well as ensuring transparency in
official structures.

Definition of e-government experts are built on
different principles. Some authors prefer descriptive
definition - exactly what the transformations taking
place within society and its structures through the
introduction of e-government. Other elected applied
aspect of e-government, and just list the different
application of certain of its instruments. There are
technical definitions that emphasize purely on used
technological solutions and specific software
products. As well as determining the economic
efficiency -maximizing government.

Each principle is true, since it shows a certain
aspect of the functioning of e-government.
Nevertheless, erroneous will not be taken into
account, lower their particular. Consider from this
point of view are just some of the interpretations of
the term.

So, e-government is defined as follows:

1) Organization of governance based on the
electronic  processing, and dissemination of
information, the provision of government services of
all branches of power to all categories of citizens (
pensioners, workers, businessmen, civil servants,
etc.) by electronic means, by the same means of
informing citizens about the work government
agencies.

2) Metaphor, which means the information
interaction of public authorities and society using
information and telecommunication technologies.

3) Automated public services whose main
functions are: to provide free public access to all
relevant public information, the collection of taxes,
vehicle registration and patents, issuing the necessary
information, the conclusion and execution of supply
of needed materials to the state apparatus and
equipment. This can lead to lower costs and save
taxpayers' money for the maintenance and funding of

the state apparatus, increased openness and
transparency of government.
However, each of these definitions is e-

government more like a regular application solution,
a way to modernization of existing structures and
relationships, rather than as an independent idea of
integrated transformation of the very principles of the
organization of government. The assessment method
of e-government, its capabilities, elected experts in
the field of information technology, public
administration,  social ~ processes,  economic
development, and spread of the direct executors -
government officials.

The system of "electronic government' there
are three main components:

» Component oriented on citizens: Interaction
between government and citizens (in international
terminology G2C). Prompt receipt of services, ease
of use, and easy access to public services. Open to
any citizen becomes agency, any service or

information. Personal data is accessible only to their
"owner" and the relevant keys, several public
services (health, social, certain information - tax,
etc.). "Privilege shop" - the right to authorize
whether to prohibit certain activities of citizens to
register or not to register the marriage, change the
names - G2C module makes contact. Moreover,
automated service that is independent of the identity
of the official, the statements in question.

+ Component oriented on private sector
interaction between government and the private
sector (in international terminology G2B), eliminates
the need for paper documents the interaction between
themselves and thus accelerate the process of
collecting and processing relevant information.
Ultimately, state agencies with partners in the face of
commercial organizations will be able to provide its
channels to create an integrated system of service
delivery. Reduced costs for public authorities,
through better use of technology, operates an open
and transparent public procurement system. Module
"government - business" not only simplifies the
implementation of standard procedures like filling
returns or credits registration. Its main feature - at the
expense of simplicity, speed up and automate the
process as much as possible to encourage people to
create their own business. Since it is private capital is
the driving force behind the development of the
country, not only economic but also social, cultural,
technological and scientific development.

* Component oriented on  public
administration:  Interaction between  public
authorities (in international terminology G2G),
which allows using ICTs to establish internal and
external communications between the government
and implement their interaction that will restructure
their activities and to provide an integrated, rather
than piecemeal provision of services. This will
reduce costs and improve efficiency, avoiding delays
and increasing the motivation of employees. This
will allow for the restructuring of internal processes
with the use of well-established and widely used
methods and tools.

However, each of these three modules creates
favorable conditions for social passivity citizen
groups, community. Barriers removed, overcome
bureaucratic red tape, do not stand in line, collect the
papers, run the chain of command or wait for a
decision. G2C module provides easy access to the
desired page structure through a common portal
module G2B allows you to simply issue permits and
licenses, credits and incentives, almost without
wasting time filling out forms, as applies for the
necessary personal data to resources module G2G.
Ideal conditions for the closure of each in their own
world, equipped with an electronic interface to
address current issues.

Disappears and the influence of other modules
(in particular, the most significant - B2B (business to
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business) B2C (business to citizens), C2B (citizens to
business). Modules is not e-government and
information society - social formation based on
knowledge, abilities to human creativity and the
possibilities of information and telecommunication
technologies.

In some states, citizens have the opportunity
through the Internet, for example, to register
vehicles, renew their driver's license, and pay taxes
without physically visiting institutions and idling in
long queues. This can lead to an increase in the
degree of involvement of citizens in policy and
management process. Is a weakening of the position
of the bureaucracy in society, significantly reduced
the risk of corruption, turnover record keeping
documentation becomes a common feature of the
state machine. It is believed that the last stage of the
transition of traditional e- government is defined by
the existence of a single web portal where you can
find any government information. All government
services are possible in the online mode and all
administrative activities carried out by electronic
means, i.e. paperless. Experts believe this step is
almost unattainable. About the desire to achieve it
said only two countries (UK and Singapore).

Introduction of "electronic government" is a
complex organizational, economic, technological and
social process that requires considerable financial
costs and administrative effort. Success in this case
depends on the correct strategy and tactics at every
stage of implementation, rational organization,
coordination and cooperation of all stakeholders - the
legislative, executive and judicial authorities at all
levels, the private sector , the public, educational
organizations and citizens. Furthermore, to solve a
set of interrelated political, legal, organizational and
technological issues, identify funding sources, train
staff.

Implementation of e-government

The problem of e-government and the
consequences of this process - the project road. It
requires investment not only in the computerization
of government departments and training of civil
servants. Large funds are laid on building
government network, creation of information and
telecommunication infrastructure, education and
propaganda activities, the introduction of courses in
schools, universities, employment centers, clubs and
other institutions, to cover all segments of the
population, to provide them with equal opportunities
of use of electronic government. Also included is the
cost items, training, custom software development,
maintenance of structures in good condition, network
security, the development of the regulatory
framework and the training of judges appropriate
qualifications, ensuring computer literacy of civil
servants of various departments (especially the
Ministry of Interior, Ministry of Justice etc.).

- With redefine the regulatory framework in
electronic form you will get access to all orders,
decrees and laws to defend their rights, based on the
specific facts of violations. Those who have more
income and cannot afford a computer and internet at
home - will contact government services from home.
Those who have access to the Internet from work,
also elect the opportunity to decide their own affairs
during a lunch break or after office hours from their
desks. Still a certain percentage of citizens (mostly
younger) go to Internet cafes to paying rid of the
queue in the official establishment - and to release all
of his own. When distributing public access points
(pods) percentage of "electronic citizens" still
increase. As a result, you get virtually free access to
services and foster public authorities - officials will
have the time and opportunity to pay more attention
to you, for you to spend more time to explain in
detail your rights, find out exactly what you need.
With less impact clerks and secretaries will be more
polite, heads - more accessible. You and your needs
become more visible to the state, more important for
its employees.

- For e-government civil servant - a handy thing
that makes your work more creative and less routine,
although it requires more skill and more
responsibility. Employee role in e-government is
more and more important as it ceases to be just a cog
in the state machine.

- For e-government policies - is the ability to
keep society and print about its activities and not
disappear from the information field in the period
between election campaigns. Policymaker's name
will not be forgotten, and his achievements at any
point can be argued, referring to the appropriate
electronic resource where everything is given in
detail. E-government is the ability to control "on-
line" activities of any authorities or officials. It
means a specific and thorough criticism, reasoned
and timely, and in addition, the prospect of e-
government is a digital democracy - the most
effective way of all existing support contact with the
electorate and the preservation of the social base of
the political movement or structure.

- The main advantage of e-government - its
focus on the citizen, to the client. Electronic
government finally puts the state, its agencies and
employees of the place - the place that was given to
them and in the model of civil society.

The four pillars of successful implementation
of e-government in any country:

1. Creation of electronic portals;

2. Creating computers available to the public;

3. Creating conditions for the emergence of
affordable Internet;

4. Care for computer literacy people.

Creating government portals is an effective way
to organize, search, and giving people the
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information they want to receive or that they need to
complete their tasks quickly and easily.

Technology term "portal" means to create user-
friendly website, "SSQO", the principle of which is
that if you want a solution to a problem or meet any
needs citizens have quick and easy access to all
relevant information , all the necessary resources and
interactive services.

Consider the economic impact of the creation of
state portals.

1. Reducing the cost of paper and printing,
saving areas (storage of electronic documents
requires an order of magnitude smaller space — ),
lower costs for telephone and mail (documents can
be placed the Internet or sent by e-mail).

2. Reduces the time needed to perform common
operations, which include search, training
certificates, reports, preparation of solutions,
telephone calls, receiving visitors, use - board errors
and analysis of conflict situations ( for employees
associated with the reception of citizens, can reach
75 % of the working time).

3. Budget cuts to carry out activities related to
official notices must spread standard materials,
changes in the forms of documents, advocacy and
other PR- activities aimed at enabling citizens
support decisions and positions of power.

Strengthening the implementation of the
state -governmental procurement

Above consists in increasing the efficiency of
institutions, which can also be expressed in the
increasing number of applications processed,
improving tax collection, etc.

Reservations can have the following hardware
and software architecture (in the general case it is the
same as that of the large enterprise portal — entities):

¢ cluster of computers (or a computer) with
constant, high-speed Internet connection;

¢ a multiuser, multitasking server operating
system;

¢ Web server;

¢ Application Server with embedded business
logic elements;

¢ DBMS to
information portal;

¢ content management system that allows
employees who are not specialists in information
technology, to publish documents quickly and
accurately, and to maintain their relevance; E-
government portal of the Republic Kazakhstan
(www.e.gov.kz) runs from 12 April 2006 and offers
more than 900 information services to citizens and
businesses . While information services are sold on a
portal in three languages: Kazakh, Russian and
English . With the portal in Kazakhstan optimizes
turnover information in the public service to citizens
and organizations to solve the problem of

store documents and other

completeness and integrity of information perception
by citizens government action.

Web portal wusers are divided
categories:

1. Visitors

People in this category can view all pages of the
web portal, but do not have access to the personal
pages.

2. Registered users

To gain access to the personal page it is
necessary to register on the web portal. Personal page
allows citizens to use e-mail services, scheduling,
distribution, contacts, etc.

With the portal in Kazakhstan Optimization of
Traffic Information in the public service to citizens
and organizations to solve the problem of
completeness and integrity of information perception
by citizens government action.

Participants in the project web- portal of
"electronic government" includes all public
authorities, as well as a number of private companies
providing services to citizens and business -
structures: "Kazakhstan Temir Joly",
"Kazakhtelecom" and others. The portal provides
information about the order of the civil service, the
procedure for filing complaints to state authorities,
and obtain a replacement identification documents,
the procedure for legalization of natural and legal
persons of money, property located on the territory of
Kazakhstan and beyond, timetables all modes of
transport, as well as on the registration of vehicles
and driving licenses and more.

Web Portal - "e-government" is a practical
mechanism for implementing the concept of public
service provision on the principle of "one window".
The main purpose of its creation was to provide a
single point of access to electronic services of public
authorities, based on the needs of citizens and
business - structures.

In order to facilitate the search for the
maximum and obtain the necessary information
services offered to citizens rather curious principle of
grouping: information services are grouped on the
web - portal in accordance with the basic life cycle:
childhood, education, youth, family, work, retirement
and business - Business cycles: planning, discovery,
liquidation. In addition to information services on the
portal implemented a number of services : " E-mail ",
" service " or a "service scheduling", "subscription
service". Was implemented personal section - My
Portal is designed for registered users where they can
take advantage of e-mail services, contact
information, scheduling virtual receptionist.

To take advantage of personal services, you
must register at this as an identifier specifies a unique
identification number, which is checked against the
information stored in the national database
"Individuals".

into two
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The portal also exists as virtual receptionist
service for receiving applications from citizens to
public authorities. This service requires a means of
digital signatures, which can be given to anyone
interested citizen. Use of digital signature ensures the
integrity and authorship of this request.

Another important task for the implementation
of the project web - portal was the organization of
quality service providing timely updating of
information resources. For this was created by
Editorial Board, which includes representatives of all
public bodies have total knowledge about the
activities of the public authority having jurisdiction
and to collect and provide materials. Editorial Board
on an ongoing basis is analyzing the functions of
state agencies, the study of the current legislation, the
events taking place in various spheres of life and
publishes on the web portal.

How does the portal showed Internet dialogue
with the President of Kazakhstan. Then he stood
without technical problems load of 3.5 thousand
users per second. Today the number of users of e-
government website reached seven thousand people.

A sample set of e-government services

This section describes the most relevant
services EPO. List of electronic services is not
complete, it is open to additions as needs of users and
the willingness of government agencies to provide
new services. In determining the list of electronic
services should be developed classification system,
which allows to make a phased plan for the future
implementation services as well as to carry out their
typing.

Formation and development of e -
government services

Informatization of public authorities with
regard to the requirements of e-government plans to
transition from reliance on intra need to focus on the
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needs and problems of citizens and organizations.
Formation and implementation of e - government
services will be part of the creation and development
of departmental information systems.

Formation of e - government services will be
carried out on the basis of a functional analysis of
regulations  for public services and the
implementation of  administrative  processes.
According to the results of the analysis is planned to
develop proposals for the modernization of public
administration and implementation of administrative
procedures.

Within the framework of implementation of this
direction will be determined by requirements for
information systems of public bodies in the
implementation of e-services and interaction with the
basic components of e-government infrastructure.

At the initial stage of implementation of the
program will be determined by regulation
development, acceptance, support and development
of public e-services, as well as the standard form of
documentation.

Provision of e - government services involves
making changes to existing departmental information
systems or the development of new information
systems with the standards for the integration of their
interaction with the portal of e-government.

The Program on the basis of departmental
information systems will be carried out
implementation of e- services, including 85 types of
services (70 and 15 interactive information.)
Implementing transactional services will be carried
out after the creation of "payment gateway" to
interact with the banking system.

In accordance with the basic spheres of life of
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basic e-services according to the appendix to this
program.
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TO THE QUESTION ON THE RESEARCH OF TYPICAL FEATURES OF
CRAFTSMANSHIP HERITAGE OF GANJA OF THE LATE XIX -
EARLY XX CENTURIES

Abstract: In scientific work for the first time in this work were systematic investigated the basic skill
characteristics of different wares of handicraft branches of Ganja and its significance in research of artistic
craftsmanship traditions. This scientific article deals with the historic-ethnographical importance of development of
the main traditional branches of craftsmanship of Ganja. In Ganja internal conditions of craft department reflected
a sort of employment of his owner. In these departments worked the master and his pupils. In a life of the
population of Ganja the role of craft products was great. These products were widely used inhabitants of Ganja
they decorated conditions of living rooms, with them filled up a dowry of brides. The dresses created in local
departments, suits and caps were an integral part of an attire of town-dwellers. It also has been bundled to
accruing arrival to Ganja representatives of other nationalities. Therefore changes in clothes were more marked.
Only female ornaments as an attire constituent part left the national feature. At this time there were fashionable
ornaments on a breast, hands, set pins and on clothes. The increase in quantity of handicraftsmen in a city directly
has been bundled to population growth.

The competition of production of production plants and factories has not reached still serious level and
consequently was created a favorable condition for spreading of traditional occupations there. In addition,
products of these craft branches have been closely bundled to a life and traditions of the people, and it would be
difficult to replace with their factory production. In the specified period of history in Ganja developed basically
carpet weaving, weaver's business, craft of the tailor, squeeze men, forge and a jeweler, trades of dyer, the stone
mason, the cooper and leather dresser, weapon business and other similar craft branches. Traditional spheres of
crafts are invaluable and reliable sources of studying of culture, aesthetic taste, outlook, world outlook, of the
Azerbaijan people.

Key words: Ganja, Azerbaijan, handicraft traditions, ethno-anthropological investigation, XI1X-XX centuries.

Language: English

Citation: Hasanov EL (2014) TO THE QUESTION ON THE RESEARCH OF TYPICAL FEATURES OF
CRAFTSMANSHIP HERITAGE OF GANJA OF THE LATE XIX — EARLY XX CENTURIES. ISJ Theoretical
& Applied Science 12 (20): 27-30. doi: http://dx.doi.org/10.15863/TAS.2014.12.20.7

Introduction branches have been closely bundled to a life and

Investigation of the main traditional craft traditions of the people, and it would be difficult to
branches on the basis of new, innovative methods replace with their factory production. In the specified
and technologies is very important. Results of these period of history in Ganja developed basically carpet
researches show the significance of different patterns weaving, weaver's business, craft of the tailor,
of craftsmanship kinds as a source in studying of squeeze men, forge and a jeweler, trades of dyer, the
historical past of nations. The increase in quantity of stone mason, the cooper and leather dresser, weapon
handicraftsmen in a city directly has been bundled to business and other similar craft branches (Guliyeva
population growth. The competition of production of N and Hésénov E, 2014).
production plants and factories has not reached still Among these crafts especially developed carpet
serious level and consequently was created a weaving. To so wide development of carpet weaving
favorable condition for spreading of traditional promoted availability of raw materials. In addition
occupations there. In addition, products of these craft carpets were very widely used in a population life-
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both as furniture, and as a curtain, both as sand bed
and as a coating for a floor. In carpet weaving have
been held basically women. It has been bundled by
that in a Muslim society of the woman preferred to
work in house conditions. However also know cases
when men were occupied with this craft (Taylor P
and Hasanov E, 2013). Tailors and hatters created
both national clothes, and clothes in style of the
European fashion. According to the spent
explorations there are exact data on wide
development of a jeweler in Ganja in the end of XIX
century — in a beginning of XX centuries. Jewelers
basically fabricated ornaments to order. Among them
there was a specification. Jobs of skilful masters
amazed even foreigners. Development of trading and
economic relations of Ganja with the next states
promoted recognition of local jewels abroad. In
middle ages in spheres of gentle and applied art,
Ganja of inhabitants of territory, in agriculture life
bone was widely applied. Bone products, raw
materials, that found during investigations in and
around Ganja prove that time bone processing
separated from other spheres of craftsmanship. These
samples of art make more ancient history of city
culture of Azerbaijan and in whole play nard. There
were found knife handles, rare geometrical
decorations, samples of pipe and other instruments
here. During excavations there was found bone
products that used as raw materials and cutting with
pipe.

In this ancient city printed cotton and calico
fabrics have been widely produced. In traditional
cloth productions the main place took the urban
mines. The majority of these artists were weaving. In
Ganja, which was the most important center of cloth
production were produced different kinds of cotton
cloth. In general, in Ganja from textile there were
made cotton cloth with simple painting, various
kinds’ decorations. In most cases, in the XIX-XX
centuries after coarse calico colored in white colors
of, it colored to different colors. History and art of
Azerbaijan people as rich and colorful as its nature
(©hmodov F, 2007). On decorations of this
descriptive art are reflected spiritual world, living
style, customs and traditions of our nation. These
pearls of art on material preparing and processing
techniques are divided into different kinds. Among
these types of craft metal treatment is mostly
developed and has ancient history. Abundance of
local raw materials created favorable conditions for
development of metal treatment from ancient times.
In general, in the third millennium BC there was high
culture of the Bronze Age in our country, and in the
first millennium transition period from Bronze Age
to Iron Age began. In that period in Azerbaijan there
were appeared several branches of metallurgy
treatment. Jewelries, daggers, arms, copper products
and other samples of art have been treated so refined,
that in nowadays they are protected as very valuable

exhibits in famous museums. Scientific and
archaeological researches have proved that Ganja
had been the cradle of science and culture not only of
Azerbaijan, but also of the whole East.

Materials and methods

Traditional spheres of crafts are invaluable and
reliable sources of studying of culture, aesthetic taste,
outlook of the Azerbaijan people. Ethnographic and
anthropologic exploration of problems and branches
of crafts very important, as a way of studying along
with history and culture of the people, years
generated political-economical and relations of
production. From the investigated national
employment carpet weaving, the jeweler, a stone
dressing and strenuously develop on the basis of
ancient traditions already dying out ancient trades,
such as a pottery and an art embroidery. Each area of
Azerbaijan possesses characteristic environmental
resource bases for it and it promoted development of
various crafts. Thus, a number of employments in
Ganja, during the period since XIX century to the
middle of XX century, differed from crafts of other
areas of the country (©fondiyev R, 1966; Guliyeva N
and Hésédnov E, 2014).

During our scientific investigations about
research of local craftsmanship traditions of Ganja
have been used some main innovative academic
methods:

1. Investigation of importance of the handicraft
patterns as the main source in research of
characteristics of formation and development of
Urban culture (formation process of the features
of urban culture) on the basis of scientific
arguments;

2. Research of local materials of craftsmanship
patterns;

3. Determination of traditional methods and
materials of handicraft wares on the basis of
innovative roads;

4. For the first time research of problem of genesis
of handicraft traditions on the basis of
production technology and technique of local
craftsmanship patterns;

5. Foundation of the new scientific direction on
ethnography and ethnology on the basis of
investigation of sustainable historical features
of handicraft branches in research of the
historical past of formation and development of
Urban culture.

During 2012-2014 with application of new
scientific approaches, also innovative technologies
have been determined by us some new results about
handicraft heritage of Ganja.

Results and discussion
It was first of all the trades bundled to a
spreading of a city and population grown has
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increased demand for craft products. Under such
circumstances the handicraft work could not keep the
natural character. Already in a number of branches
finished articles have been exposed on a market.
Ganja is one of the richest areas from archaeological
point of view. Investigation of traditional wares of
handicraft kinds of Ganja on the basis of innovative
methods is very important and necessary. As a result
of ethno-archaeological investigations here were
found samples of material culture that concerned to
the stages of different history period. Today most of
them are kept in various museums of the world.
Archaeological investigations prove that in this
period the main population of this region had
sedentary lifestyle and were engaged with farming.
Works of art, made from metal, for their content and
their form are divided into two major groups. They
are products of art and household goods.

Since the time of the early Middle Ages, Ganja
as other big cities has been the main center of
Azerbaijjan in production of cotton cloth. In this
ancient city printed cotton and calico fabrics have
been widely produced. In traditional cloth
productions the main place took the urban mines.

From the construction point of view, samples of
pottery, that concern to Antique period, also to the
period of Hellenism in Ganja, differed in various
forms as pictorial vases, ceramic figures, connected
dishes. During the end of Middle Ages and New
Period in Ganja and its regions ceramic has
following kinds as building ceramic materials,
unglazed ceramic products, glazed ceramic products.
For Middle Ages and New period among pottery
products of Ganja ceramic samples as clay
construction materials have great importance. First of
all, glazed bricks that used in construction of most
buildings in the XVII-XVIII centuries, and also in
great monuments and the main construction material
- air-dried bricks, attracted attention. In addition to
the found samples in residential areas as a result of
archaeological excavations, also were found a lot of
brick spoilages. According to such kind mass finding
of brick spoilages, we can make the conclusion, that
the bricks used in construction of buildings in Ganja,
were wares of local production (Azarbaycan
etnografiyasi, 2007; Nishiaki Y and Hasanov E,
2014).
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Conclusions

a) As in many places, production of wool, cotton
and silk in and around Ganja made necessary
emergence and development of weaving. In the
first half of the XVIII-XIX centuries, as well as
in other parts of Azerbaijan, in Ganja household
objects, forging weapons and jewelries that
made from metal were decorated with different
technical ways.

b) Becoming weaving one of the ancient spheres
of crafts in and around Ganja was connected
with the rich raw material base here. Presence
of useful plant species for textile, including
cotton, high level development of wool area of
agriculture-sheep and goat breeding, camel
breeding, horse breeding, presence of cotton
cropping in Middle Ages and finally, regular
expansion of silkworm breeding in this area
created a foundation for growth of weaving
here.

¢) In traditional production of cloth manufactory
trade historically played an important place.
This kind of craft that developed on the basis of
local raw materials was tied with cotton-
growing economy (Taylor P and Hasanov E,
2013).

d) Internal conditions of craft department reflected
a sort of employment of his owner. In these
departments worked the master and his pupils.
In a life of the population of Ganja the role of
craft products was great. The dresses created in
local departments, suits and caps were an
integral part of an attire of town-dwellers.

e) In comparison with villages though the national
clothes in XX century began to supersede them
gradually. It also has been bundled to accruing
arrival to Ganja representatives of other
nationalities. Therefore changes in clothes were
more marked. Only female ornaments as an
attire constituent part left the national feature.
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THE METHOD OF FORECASTING CHARACTERISTICS OF
METROLOGICAL RELIABILITY INFORMATIONAL-MEASURING
SYSTEMS

Abstract: In this paper the method of forecasting characteristics of metrological reliability informational-
measuring system is offered and grounded: reliability function and metrological resource. The results of
forecasting and estimation of its accuracy example are given.
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Introduction Problems and tasks of providing metrological
State-of-the-art-industry measuring equipment reliability information-measuring system (IMS)
is highly-accurate and automated. It has found constantly draw attention of homeland scientists
common use in different branches of the industry and researches. Estimation of the level of
and technological processes. Suitable effect of metrological reliability for measuring devices were
measuring appliance systems is obtained by proper examined in labors [1-6]. Which take place in the
exploitation and qualitative technical maintenance. process of production manufacturing; determination
In turn, proper exploitation of measuring system is of metrological failure probability, probabilistic-
planned according to analysis results of it’s physical failure models; monitoring of metrological
technical maintenance and verification. probability IMS methods. In publications [1, 4]
One of the special aspects of measuring authors on the base of Markov’s chains developed
systems exploitation is appearance of hidden mathematical model of metrological reliability of
metrological failures, what cause necessity for precision measuring device forecasting and based
proper planning of technical maintenance and procedure of the construction of nomographic
verification, which will give a chance to control charts for determination of technical resource of
appropriate level of metrological reliability of measuring channels. In spite of increasing quantity
measuring systems. As metrological reliability of scientific works, the task of determination of
criteria  nonfailurity  (nonfailure  operating metrological resource and reliability function of
probability) and life (metrological resource) IMS remains challenging. Solving of this task will
characteristics are used the most often. In this render possible to control the characteristics of
regard the task for developing of forecasting metrological reliability of the system on the stage of
method of the  metrological  reliability it’s exploitation with account for data of measuring
characteristics for measuring systems, which takes during verification or calibration.
into account special aspects of it’s exploitation is In this investigation the method of forecasting
relevant objective. characteristics of metrological reliability IMS on
Analysis of publications the base of statistic data processing of measurement
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using mathematical instrument of the theory of runs
of the stochastic processes is offered.
Determination of reliability function
In general terms error of IMS is described
with nonstationary stochastic process
&((o,t),(er,t eT. For fixed timing as

metrological characteristic model the cross section

of the stochastic process is used & (03) = ‘i((’)’tlt—t ,
=t;

what gives a chance to use statistic estimates of
error for suitable researches.

Let error of measuring be described with
Gauss stochastic process with joint density
probability p(x,y,t) and with it’s derivative, then

p(x,y,t)= AltiTO[pE“‘(X, X+ yAt)AL .

Joint density probability of Gauss stochastic
process is equals to

pg(X,Y): 1 EXp{_ : 2k
2n0102\/1—r2 2(1_r )

X(<x—a1>2_2r<x—a1xy—a2)+(y—aﬁ]

(512 6102 (5%

where a; and a, are estimates of medium
value, o, and o, are estimates of standard
deviation, r(t,t,) is estimate of correlation
coefficient of stochastic process é(m,t) at the
moments t; and t,.

Taking into account resumption about
stationary of stochastic process &(w,t) and

presented expression for joint density probability
formula (1) will be rewritten as follows

! Co-af [t OF
= - —=(dy.
v 2nc,0 exp[ 262 Jyexp 262 d

X y

Having calculated integral in expression and
having multiplied it by normalizing multiplication
a . . .
factor—=, which takes into account systematical
a
y
component of the error, formula for finding
medium frequency will be obtained

the medium frequency of runs of the process &(w,t)
on the interval [t;;t,] can be set with next
expression

t
v(t)= [ yp(xy.thy (M

tl
In order to calculate expression (1) joint
density probability p(x,y,t) needed to be found. It

will be found using probability density function
pg(x,y) of stochastic process &(w,t), where

X= g(tl), y= &(tz) error value in the moments of
checking t; and t, [8],

V= Oy exp|:_ (E.@Oﬂ — a)2 :l& , (2)

2o, Zci a,

where & is admissible limit value of error IMS.

Taking into account, that stochastic process
runs &((D,t) create Poisson flow of happenings,
reliability function P(t) and probability of the
onset of metrological failure of IMS Q(t) are
accordingly equals to [8]

Pt)=e™", Q(t)=1-P(t). 3)

In standard technical documentation for IMS
are projected time of operation until first failure,
reliability function or admissible values of the
probability of metrological failure are indentified.
During tests estimation of real values of reliability
function in periods of exploitation or maintenance
of IMS are carried out. Obtained informational
resources give a chance to carry out estimation and
forecasting of values reliability function of IMS.

Lets us consider an example. We research one
measuring channel IMS of energy carrier, summary
error is equals to J,4, = 0,5% , operating till failure

T; =25000h, reliability function Py(t)=095, at
fixed timing the value of reliability function P; (t)

and the onset of metrological failure will be found
Qj(t), by and between interval t; =8300 h and

put obtained results in the table 1 down.

Table 1

Dependency relation of the onset of failure on frequency runs and time of operating until failure

Frequency of runs v (t)

Onset of metrological failure
probability Q; (t)

Time of operating until failure, T;, h

0,051 0,05 8300
0,102 0,097 16600
0,163 0,15 24900
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In order to calculate theoretically-predicted
values of reliability function P; (t) statistical

estimation of metrological characteristic model
Aja(t) [7):

A (t)=5(0)+09A 1, 5(t;,, )+ 01A 1,5t )
(4

where (0) is standard deviation estimate at
t=0; A Ha(t i +1)= E(t j)—E(O) is incrementation
of standard deviation estimate at t;,;; 09 and 0,1

are weight coefficient, their values are grounded on
the base of statistical data processing.

Having substituted suitable results of
measurement in expressions (4), (2) and (3) was

resumed table 2 with theoretically-predicted data of
the onset of metrological failure probability.

For measuring devices, which are used for
data transmission about size of measuring unit,
tolerance range of the values of metrological failure
probability is equals to [0,005;0,15]. Lets us
analyze obtained data in table values of the onset
failure probability. On the third year of the
exploitation IMS value Qs(t)= 0,184 (table 2) is
received, wherefore were carried out regulating
operations, modernization of measuring channel
and were restored operation of IMS with errors,
which do not exceed admissible limits.

Table 2

Theoretically-predicted values dependency relations of the onset failure probability on frequency
runs and time operating until failure

Frequency of runs v (t)

Onset of metrological failure
probability Q; (t)

Time of operating until failure, T;, h

0,112 0,106 33200
0,173 0,159 41500
0,204 0,184 49800
P(t) &
1 PL(t)
-0,0025
Bit)=¢
0.9
0 service
a 25 50 100 t, ths. h
Figure 1 — Plot of operating until failure:
P(t) — projected reliability function;
R (t) — calculated values of reliability function;
P, (t) — theoretically-predicted values of reliability function
Thereafter, as table 2 shows, increasing Putting to use the data in table 1 and 2, lets us

running time or time ofmaintenance IMS, will
increase the onset of metrological failure
probability, what causes necessity for caring out the
control more often then it’s mentioned in standard
technical documentation, for the purpose of
avoiding the appliance of measuring result, which
are distorted by the means of metrological failures.

to graph the dependence of no-failure operation
IMS on time operation until failure (fig.1).
Forecasting of metrological resource IMS
As is known, metrological resource is
determined by time operating until metrological
failure, that is exit time of error IMS out of
admissible limits. From the theory of reliability to
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characterize life of IMS are outlined notions
medium and gamma-percentile resources.

Gamma-percentile resource — is operating
time, during which IMS will not come to it’s edge
state with pre-set probability v,% [9]. It’s
calculated by following equation

TP"{
P, )=1- jfp(t)dt:$,
0

where P(pr) is probability of proving resource
Ty, » which is equals to value y/100; fp(t) is

density function of resource for IMS of one type.
The most common  distribution  of

metrological failures is a Gaussian distribution law

of resource, it was explained as a result of research

Q)
fo(t)= | exp[—(t_TpY)z} ®)

sv2m 252

Thus to forecast metrological resource of the
group of IMS one should carry out the control of
the resource density function IMS, forecasting of
standard deviation and monitoring of probability of

fp it) &

f

proving resource P(pr) in exploitation in

determined interval time.
Figure 2 shows an example of forecasting
metrological resource (Fig. 2). Functions fp(tl)

and fp(tz) are built on the basis of statistical

analysis of the measurement data that are obtained
from control checks; f, (t;) is the forecasting

estimation of density function.

Figure 3 shows the forecasting probability of
proving resource during operation, this figure was
obtained from first research and in the future will
need to check its compliance with the real values of
probability.

Estimating of forecasting accuracy

Forecasting accuracy has quite a challenge
because it’s absolutely impossible to get an
accurate forecast. As far as forecasting value is
close to the true can be estimated only
approximately. We consider a method of estimating
the forecasting error for the empirical data which
are derived from the results of tests in use.

0

I RO =Y
T E

v

Figure 3 — Dependence of the probability of proving resource of the period of operation IMS
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In order to estimate the error in the forecasting
of changes in the technical serviceability of the
IMS on a priori information, subject to the
following conditions [10]:

e the availability of information about changing
the functions of efficiency IMS;

e IMS must undergo lengthy performance

e tests to determine their durability;

e it will be held forecasting changes
characteristic curves of IMS that was obtained
in forecasting t; so until their out of range.

When we’ll forecast changes in the
characteristics of the o(t) in a given time domain

ti, ] =1,n a few steps forward and compare with

the true meaning of the ci(tn . j) with the
forecasting o (tn " j) we’ll get the relative

importance of the forecasting error 8; (7)

. =|0i(tn+j)—cf (tn+j)|

8 | - |.1oo%,

(7

where o — the initial value of the characteristic

G(t).

Table 3 shows the results of estimating the
forecasting error in the determination of the
probability of a period of three years of operation
IMS.

Table 3

Estimation of the forecasting error performance reliability function

Initial value o Forecasting value Real value Gi(tn+j) Forecasting error ;%
c f(tn+ j)
0,01000 0,01050 0,01030 2
0,01000 0,01100 0,01114 1,4
0,01000 0,01180 0,01162 1,8
Conclusions proposed to use its metrological resource. Its
In this article was based methods of forecasting is based on the determination of

forecasting the characteristics of metrological
reliability IMS. Calculation of the reliability
function based on the theory of runs of the
stochastic processes, also improved expression for
finding the amount of runs by taking into account
random and systematic components of the
metrological characteristics, there are shown results
of modeling. As a forecasting of durability IMS
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IPUHIIAIBI BBAUMOJIEVCTBUSA CYBbEKTOB MHHOBAIIMOHHOM IIEIIOYKHA B
JEKTPOHHON MPOMBIINIJIEHHOCTH

Annomayusn: Peanuzayus OesimenvHocmu cyObeKmo8 31eKMPOHHOU NPOMBIUIEHHOCU Ce200HS He
803MOJICHA MO JuHeuHoU moodeau. Hoeas ungpacmpykmypa ompaciu MUKpodINEKMPOHUKYU onpeoessem
Gopmuposanue HOBbIX NPUHYUNOS, 8 COOMBEMCMEUU C KOMOPLIMU OCYWECMBIAEMCs 3aumMooelicmeue u
Ppazeumue yuacmHuKo8 UHHOBAYUOHHOU YENOUKL.

Knrwouesvie cnosa: unnosayuu, npuHyUnbL 63aUMO0ClCmEUsl, Y4ACMHUKU UHHOBAYUOHHOU YeNnOYKU.

Cerogns MPHOPUTETHBIM SIBIIICTCS JMy4IIAM B KOHKPETHOM HANpaBICHUH, a g
HaTpaBJICHHE Ppa3BUTUS CTpaHBl Ha  OCHOBE peanu3ayu WHHOBAIIOHHOH HETIOYKHI
aKTHBH3AIlMd WHHOBAIMOHHOW 00JacTH 0a30BBIX MONACP)KUBATh OTHOIICHHUS C TPEANPHUITHIMH,
HAYKOGMKHX OTpacieil HapoJHOIO XOo3siicTBa. peaTM3yIOMUMH IPYTHE STalbl IPOSKTHPOBAHUSI U
bazoBoit orpacnpio g Bcex cdep IKOHOMHUKHU pa3paboTKH MHUKPODIIEKTPOHHBIX KOMIIOHEHTOB.
CTpaHBI SIBIIACTCS JICKTPOHHAS TMPOMBINUICHHOCTD, HoBrle ycnmoBus XO3SIICTBOBaHHS CETOIHA
HanOoJice  HAyKOEMKOW W TEXHOJIOTUYCCKH OTMEHWIM CIWHBIAH XO3SHCTBEHHBIH KOMILICKC,
CIO)KHOM  OTpacipld  KOTOPOW  BBICTyMHAeT peaTM30BaHHBIN 110 IPUHITUITY «SIHHON (haOpHKU».
MHUKPOAJICKTPOHHKA. Tonpko 3a CYST COCOMHEHHUS YCHIHH BCeX

B oTpacim MHKpPOIICKTPOHUKH CETOIHS YYACTHUKOB  WHHOBAI[AOHHOW  IICTIOYKH,  UX
copmupoBaach HOBas HHPPACTPYKTYPA, pecypcoB BO3MOKHO MIPOCKTHPOBAHUE u
BKITIOYAOIas  CICAYIOIINX  yYacTHUKOB  [1]: pa3paboTka MUKPO3JICKTPOHHBIX KOMIIOHEHTOB.
JIM3alH-UEHTPBI ob1ero Ha3HA4YCHUS, Kasxneri u3 YYaCTHUKOB HOBOH
CHeHaTH3UPOBAHHBIC AW3AWH-IIEHTPHI, (HhaOpuKu- HHPPACTPYKTYPHI BEITIOJHSICT CBOU ONpPEICICHHBIC
tdayanpu, ¢abrecc-KOMIIAaHUH, HWCIBITATEIbHEIC ¢ynkyn (Tadm. 1).

HeHTPsl W (GaOpuKu MO COOpKE JIEKTPOHHBIX Opraam3anus B3aUMOJICHCTBUS
KOMIIOHEHTOB. MPO(ECCHOHANBHBIX ~ YYAaCTHUKOB  POCCHHCKOTO

HoBass  umHppacTpykTypa  oTpacium  He pBIHKA MHUKPOAJIEKTPOHUKHI npecTaBieHa
MO3BOJISIET OpraHu30BaTh BCE STaIbl HECKOJIbKAMHU MogemsMu  [1]:  B3ammopaeicTBhe
WHHOBAI[MOHHOM [EMIOYKH HA OJHOM MPEAIPHUITHH. «3aKa34yMK — Au3aiH-IeHTPBI — pabpuKu-hayHIpu»
OTenbHEIH 9KOHOMUYCCKUH CyOBEKT U B3auMoJeHcTBHE  «(aljecc-KOMIAHHH — —
MHUKPODJICKTPOHUKH ~ CETOJHSA  JIOJDKCH  OBIThH ¢dabpuku-payuapmw». Breibop Mojenu onpenescH
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HaJMYMeM 3aKa34MKa WIM HOTPEOHMTENs H3IeIHs:
BBITIOJIHSIETCST pa3paboTKa Ha 3aKa3 WM HAa OCHOBE
aHaJIM3a PHIHOYHOTO CIIpoca.

Bce VYACTHUKH TSt CO3MaHUs
WHHOBAIMOHHOM [EMOYKH TOSDKHBI UMETh PECYPCHI,
TEXHOJIOTHH M MOITHOCTH (Ta0I. 2).

Ta6auma 1

(I)yl-[l(l.ll/ll/l Y4aCTHUKOB HHHOBAIIHOHHOM HENMOYKHU 0TpacC/ i MUKPOIJIEKTPOHUKH

Y4acTHUK HHHOBALIMOHHOM

DYHKUMHU YYACTHUKA

HEMOYKH
Ju3aifH-1IeHTp 0011ero Ha3HAYCHHS Bech UK IpOSKTHPOBAaHUS H3/IENHS M IOATOTOBKA K MTPOU3BOJICTBY
Crienan3npoBaHHBIH nu3aitH- | Pa3paboTka mOKyMeHTAaIMy Ha CIeIHaIH3HPOBAHHBIC OJIOKH U3ICITU

HEHTP

dabirecc-KoMmIaHust
HCITBITAaHUH

Bech Xu3HEHHBIN UK nu3aeciansa, 3a UCKIIIOYCHHUEM H3IOTOBJICHHUA H

Dabpuka-thayHapu

Wsrorosienune KPUCTAJUIOB DJIEKTPOHHBIX KOMIIOHEHTOB

HWcnpiTarenbHblid HEHTP

[IpoBeneHre UCIbITaHUIM 3JIEKTPOHHBIX KOMIOHEHTOB

®abpuka M0 COOpKE SIEKTPOHHBIX
KOMIIOHEHTOB

COopKa 3IeKTPOHHBIX KOMIIOHEHTOB (KOPITYCHPOBAHHE )

Taoauma 2

Heo0xoanmblie pecypchbl, TeXHOJIOTHH M MOLITHOCTH YYACTHHKOB HHHOBAIIMOHHOI LeMOYKH 0TPac/Iu
MHKPO3JIEKTPOHUKH

Y4acTHUK HHHOBAIITMOHHOH

Pecypchbl, TeXHOJIOTHH M MOITHOCTH YYACTHHKA

LHeNOYKH
JusaiiH-nentp o0mero | — CcoBpeMeHHasi KOMITBIOTEpHAs TEXHHUKA U crienuansupoBannoe 110;
Ha3Ha4YCHUs —  Y3KOCIIEIHAIM3UPOBAHHbIH KBUIM(HUIIMPOBAHHBIA EpCOHA.
CrnenuanusupoBaHHbIM  Ju3ailH- | — COBpPEMEHHAs KOMIBIOTEpHAs TEXHUKA U crenuanusuposanHoe [10;
LEHTP —  Y3KOCIIEIMAIM3UPOBAHHbIH KBUIM(HUIMPOBAHHBIA EpCOHAL.

dabirecc-KoMmIaHust —

COBpEMEHHAsl KOMIIBIOTEPHAS TEXHUKA U crienuanusuposanHoe [10;
—  Y3KOCIICIMAIN3UPOBAHHbIN KBTM(HUIIMPOBAHHBIA EPCOHA.

®dabpuka-hayHapu -

TEXHOJIOTUYECKHE MOIIHOCTH AJISI N3TOTOBJICHUS M3,
— MaTepHasbl;
—  Y3KOCIICIMAIN3UPOBAHHbIN KBIM(HUIIMPOBAHHBIA EPCOHA.

HcnprTarenbHblii HEHTP -

CHEIHATM3UPOBAaHHOE 000PYI0BaHHE TSI TECTUPOBAHMS H3ISITHI;
—  Y3KOCIENHAIM3UPOBAHHbINH KBAIM(DHUIIMPOBAHHBIA EPCOHAIL.

dabpuka 110 cOOpKe PIEKTPOHHBIX | — CIELUAIM3HPOBAHHOE  OOOpYIOBaHHE  UIi  KOPILYCHPOBAaHHS
KOMITIOHEHTOB H3JICIIHIL;
—  Y3KOCIEIHAIN3UPOBAHHbIH KBAIM(HUIIMPOBAHHBIA NEPCOHAIL.
BsaumoneiictBue YYaCTHHUKOB MHUKPO3JIEKTPOHUKHI SIBIISIETCST TIPUHLUIT
WHHOBAI[MOHHON IEMOYKH — 3TO COIJIaCOBaHHAs B3aUMOJAEHCTBUS u pasBUTHA, KOTOPBIA
JesTenbHOoCTh. [Ipyu opranm3anuy B3auMOAEHCTBUS MpOSBIISIETCS. B LIENOCTHOCTH,  CTPYKTYPHOM
U KOOpAMHALIMK JEATENbHOCTU BCE YYAaCTHUKH pasHooOpa3uu,  S(GGEKTHBHOM  pa3sBUTUH U

WHHOBAIlMOHHOH LETIOYKH JIOJDKHBI
PYKOBOJCTBOBAThCS oommMH, HCXOTHBIMA
TTOJIOKEHUSIMA (TIPHHIIATIAMH).

Jns  Bcex YYaCTHHKOB WHHOBAIIMOHHOW

LIETIOYKN XapaKTePHbI B3aNMOCHCTBHE U PA3BUTHE,
HEOOXOJUMBIE OISl B3aMMHOTO BIIMSIHMS APYT Ha
Ipyra. BzanMopeiicTBue U pa3BUTHE HEPA3[EIUMBI:
B3aMMOJICHICTBHE BO3MOXXKHO TOJBKO Ha OCHOBE
pasBUTHA, a PpA3sBUTHE pPEATU3YETCA IIyTEM
3G (GHEeKTUBHOIO  B3aUMOICHCTBUS  yYACTHUKOB.
[MosToMy  (dyHAaMEeHTaNbHBIM  NPUHIMIOM B
OpraHM3alil  B3aMMOOTHOLICHHH  CyOBEKTOB
MHHOBAI[MOHHOMN LETOYKU oTpaciu

(hopMUpPOBaHUH HOBOTO.
Hcnone3ys cucTeMHBIH M KHOEpHETHUECKHH
MOJIXOABI MPOU3BEAEM KOHKPETU3ALUI0 MPHUHIUMNA

B3aHMOI[eﬁCTBPISI u pa3BUTHA Y4aCTHHUKOB
HHHOBaLIPIOHHOﬁ OCITOYKHU B OoTpaciin
MUKPOIJICKTPOHUKU.

1. Ilpunyun 06s3amenbHO20 KOHMPAKMHO2O
83aumodelicmeus xoms 66l ¢ OOHUM YUACHHUKOM
UHHOBAYUOHHOU Yenouky. YdacTHe CYObeKTOB B

MHHOBALMOHHOM LIETIOUKE 00YCIIOBIIEHO
MHOXECTBOM  CBf3ed M OpraHU3alMOHHO-
SKOHOMHUYECKUMH  OTHOLICHHAMU C JAPYTUMH
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YYaCTHHKAMH, YTO HPHUBOAUT K (HOPMHUPOBAHUIO
HOBILIECTB.

IlosToMy  KOHTpakTHOE  B3aMMOJIEUCTBUE
CyOBeKTOB MHHOBAI[MOHHOMN LETIOYKH
JIONTOCPOYHYI0 MOTHMBALUIO MPHU B3aUMOACUCTBUU
CyOBEKTOB HMHHOBAIlMOHHOW IIETIOYKH. 3a CYeT
KOHTPAaKTHOTO  B3aUMOJEHCTBHUSA  OIpeAeseTcs
MECTO KaKAOTO0 YYacTHHKa B HHHOBAIIMOHHOW
LIETI0YKe u TIPUHIIMIIBI B3aNMOJCHCTBUSL.
Peanm3anum KOHTPaKTHON QOPMEI B3aMOACHCTBHS
CyOBEKTOB obecnieduBaeT peanu3aniio
WHHOBALMOHHOM  IETIOYKM M IPAKTHIECKYIO
COCTOSITEIPHOCTh MHHOBAIINH. [2]

2. Ilpunyun nanuuus 21asHoz2o cyOvekma 8
UHHOBAYUOHHOU Yenoyke. 1 NaBHBIM CyOBEKTOM B
WHHOBAI[MOHHON IICTIOYKM BBICTYNAaeT YYaCTHHK,
BBIICNIAIONINIM pecypchl Ha IPOEKTHPOBAaHHE W

pa3paboTKy  SJEKTPOHHBIX  KOMIIOHEHTOB U
OTBEYArOIUil 3a pe3yNbTaTHBHOCTh
WHHOBAI[HOHHON JIESTENBbHOCTH. Bynymee
UHHOBAallMOHHOM  LIENOYKM  ONpEeAeNnsercs B

OCHOBHOM YPOBHEM Pa3BUTHSA TTIABHOTO CYOBEKTa.

3 Tpunyun 0MmeemcmeeHHoCmu 3a
pe3yibmamsl UHHOBAYUOHHOU OesimenbHocmu. 3a
CYeT TOTO, YTO KaXIBIH CYOBEKT MHHOBAIIMOHHOM
[ETIOYKH BEITIONHSACT ONpeAeTIeHHbIe (QYHKINHU, TaK
381071 HHaYe CBsI3aHHBIE c BBIXOJIOM
WHHOBAIIMOHHOI'O IIOTOKA, npaBa Ha peSyHBTaTLI
HHHOB&HI/IOHHOﬁ JCATCIBHOCTHU OHpe)ICHﬂIOTCH
KOHTpaKTHI)IMI/I OTHOLICHUSIMU.

4. Ipunyun nowumManus ecemu Y4acmHUKaAMU
PONU 8 UHHOBAYUOHHOU Yenouke. Bcex ydacTHUKOB
WHHOBAIIMOHHOM IIEMOYKU CETOJHS MOAPA3IEIIIIOT
Ha Tpu Buza [3, 5]:

1. CIIeUUaTN3UPOBAHHBIC CyOBEKTHI,
CO3JalolIMe U pealn3ylollue HHHOBALMOHHYIO
JIESTETFHOCTD — IOPUIMYECKUE U (PU3WICCKIE JINIIA,
OCHOBHAsT JIGATEIIFHOCTH KOTOPBIX CBs3aHAa C
CO3JaHMEM M Nepenadeil HHHOBALMK B pa3iMyHbIE

chepsr HPOM3BOACTBA u yIIpaBJICHHUsI
O0IIECTBEHHBIMHU IPOLIECCAMH

2. CYOBEKTBI, obecrieunBaromye
(YyHKIIMOHMPOBaHUE 5 pasBuTue

CHELUaIM3UPOBAHHBIX CYOBEKTOB MHHOBAIIMOHHOM
JIeSITEIIFHOCTH — IOpPUIMYECKHE U (PU3NUECKHE JINIIA,
OKa3bIBAIOINE YCIYTH CYyOBEKTaM WHHOBALMOHHOM
JesTenbHoCTH  ((MHAHCOBBIE, HH(OPMALOHHEIE,
MapKEeTHHTOBEIE, MATeHTHO-UIICH3HOHHEIE,
JIM3UHTOBBIC ¥ IPOYHE YCITYTH).

3. CYOBCKTHI, peryIUpYyoIIHe u
o0ecrieynBaOIIne  YCIOBHA  WHHOBaLMOHHOU
JesSTeIbHOCTH — OpraHbl TOCYIapCTBEHHOI BIIACTH,
KOTOpBIE O0ECIeYNBalOT yCTAHOBJICHHE OOIINX
HarpaBJIeHH u MPUHIUIIOB pa3BUTHS
WHHOBAIIMOHHOM  JICSTEIBHOCTH,  YTBEPIKAAIOT
WHHOBAIIMOHHBIE MPOEKTHI, MPOrpaMMbl U (HOPMEI
roCylapCTBEHHOH OTYETHOCTH, a  TaKke

PETUCTPUPYIOT CyOBEKTOB,
MHHOBAIlMOHHBIE IPOEKTHI.
Ponp kaxmoro ydacTHHUKa B MHHOBAIIMOHHOW
Lerouke omnpexpensercs (QYHKIMSIMH, a Takke
pecypcaMu M CpEACTBAMH HEOOXOIMMBIMH  JUIS

PpeaNU3YIOIINX

MPOSKTHUPOBAHUS H  Pa3pabOTKH  AIEKTPOHHBIX
KOMIIOHCHTOB.

5. Ilpumyun  omeemcmeenHocmu  8cex
VUACMHUKO8 UHHOBAYUOHHOU yenouku. BzanMHas
00yCIIOBIICHHOCTD JESTETbHOCTH CyOBEKTOB
HWHHOBAITMOHHON LETIOYKH oTpeneNsieT
HEOOXOAWMOCTh COTJIACOBAHMS PEIIAEMBIX HMH
3a1ad. [TosTomy OTBETCTBEHHOCTh 3a
3G GEKTUBHYIO  peau3alMi0  BCEX  3TaloB

HHHOBaHHOHHOﬁ LOCIIOYKH JOJIKHA OCO3HaBaThCsA
BceMH cyObekTamu. 3a cueT d(QPEeKTUBHOTO
BBINIOJIHEHUSI CBOMX (YHKIMH KaKIBIH YYaCTHHUK
LETIOYKH TT0JTy4aeT SKOHOMUYECKYIO ¥ COLUATIbHYIO

BBITOJTY.

OTBETCTBEHHOCTH YYaCTHUKOB
MHHOBAIIMOHHOM ICITOYKH onpenensercs
(YHKIMOHATBHBIMU ~ CBSI3SIMH, OPTaHH3AIMOHHO-
JKOHOMHUYECKAMH  OTHOIIEHHSAMH,  COI[HAJIBHO-
YKOHOMHUYECKUMHU OTHOIIEHUSIMH, gepes
COIJIaCOBaHHE JICHCTBHIA, COTIJIaCOBAHHE

B3aMMOJICHCTBUM U COTJIACOBAaHUE MHTEPECOB.

6. [punyun 63aumo3a8ucuMocmu y4acmHuxos
unnosayuonHot  yenouxu. Kaxzapli y4yacTHHK
MHHOBAIlMOHHBIA IEMOYKH B3aMMO3aBHCUM  OT
JpYyruX Y4acTHHUKOB. B co3gaHuM HOBBIX 3HaHUM,
SIBIIIOLIMXCSL  CETEBBIM  PECypcoM, M HUX
HCIOJb30BAHUN 3aUHTEPECOBAHBI BCE YYAaCTHHUKH

MHHOBAIIMOHHO LIETIOYKH. BzanmopeiicTBue
YYaCTHUKOB HMHHOBAIIMOHHOW IICTIOYKH TOJHKHO
paccMaTpuBaThCS Kak oO1ree JIBIDKEHHE
CTPYTNITUPOBAHHEIX CYOBEKTOB BIEpPEA B OJHOM
HaIpaBJICHUH. Mexay Y9aCTHHKAMH
MHHOBAI[HOHHON LIETIOYKHU CYIIECTBYET

TEXHOJIOTUYECKasi B3aNMO3aBHCHMOCTb.

B WHHOBAaLIMOHHOM IIETIOYKE HE JOJKHBI
BO3HHMKaThb paspbiBl W mpocrou. [losTomy
WHHOBAIIMOHHBIH TPOIECC CErOHsI peasiu3yeTcs Ha
OCHOBE 3aMKHYTOTO LIUKJIA, a  Takxke
B3aMMOBBITOIHOTO TAPTHEPCTBA.

7. Ilpunyun Hanuyus O0OpPaAMHLIX ces3€ll.
OOparHast CBsI3b MPEACTaBlICHA 3HAHUSIMU O
pe3yibTarax JAesATEIbHOCTH Ha KaXIOM JTare
WHHOBALIMOHHOTO IIETIOYKH. 3a CYET peasu3alni
JAHHOTO TIPHHIMIIA BO3MOXKHO CO3JaHHE TOBapa,
KaK 00BEKTa WHTEJUIEKTYaJbHOH COOCTBEHHOCTH, H
obecrieueHre pa3BUTHS BCEX CyOBeKTOB
WHHOBALMOHHOM LIETIOUKH.

8. Ilpunyun yuacmus o00HO20 cybvekma 6
HeCKOIbKUX  UHHOBAYUOHHBIX  yenoukax. B
YCIIEITHOM MOJTy4eHUN MHHOBALIUH
3aWHTEPECOBaHbl BCE YYAaCTHUKU WHHOBAIIMOHHOMN
LIETIOYKH, PEaTN3yIOLIHe CBOM YaCTHBIE HHTEPECHL.
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[TpuveM KOHKPETHBIH CYOBEKT MOXET ObITh
YYaCTHUKOM HecKoJbKux 1ernouek. CocraB u
nopsiIoK  (DOPMUPOBAHMS LEMNOYKH YYaCTHHKOB
ONpeaACIACTCA NHHOBAIIUOHHBIM ITPOCKTOM.

VHHOBanmoHHbIE LETTOYKH B
MHUKPODJIEKTPOHUKH  (OPMUPYIOTCS HCXOAs U3
npeoOaiaHus BEPTUKAJILHBIX IIOTOKOB
nHopMaMy,  BEJOMCTBEHHOH  3aMKHYTOCTH,
TpeOoBaHUH o obecrieueHHTo
KOHKYpPEHTOCIIOCOOHOCTH U SKOHOMMYECKOM
3(h(HeKTUBHOCTH pe3yIbTaTOB, IEIECO00Pa3ZHOCTH 1
PALOHAIHOTO B3aUMOJCHCTBUS yYaCTHUKOB, Ha
OCHOBE HHTCHCHUBHOW IHMHAMHKH  CTPYKTYpHI
PBIHKOB. M HHOBanmoHHbIe ETTOYKH B
MHKPOIJIEKTPOHUKH OTIPEICTISIFOTCS
pPETOHAJIBHBIMHU, MECKPETrUOHAJIbHBIMU,
HAallMOHAIBHBIMU  TIpOIlecCaMU. Takue IIeTOYKH
CeroJHs XapaKTepusyro pacnpeneneHue
MPOM3BOAUTENBHBIX CHI. JIfo0ass MHHOBAIlMOHHAS
LeMoYKa  SBISIETCS  YacTbl0  MHHOBAIIMOHHOM
HHPPaACTPYKTYPHL.

Hpunyun aghgexmugHol
80CMPeOOBAHHOCU ~ UHHOBAYUOHHBIX — NPOEKMO8.
Peanuzanms MHHOBAlMOHHBIX MPOCKTOB
OCYIIECTBIISIET 3¢ PEeKTUBHBIH MepeBo
pe3yIbTaToOB IPOCKTHUPOBAHUS M Ppa3pabOTOK B
KOMMepYecKkHe  pe3yibTatsl.  HemocraTounas
BOCTpe6OBaHHOCTI) MHHOBAIIMOHHBIX TIPOCKTOB B
MHKPODJIEKTPOHUKH MOXKET OBbITh 00YyCIIOBJEHA
HEIIOCTaTKOM  CpPEeICTB Yy  CYOBEKTOB  Ha
MOJIEpHU3aIMs U3-3a HEBBICOKOW 3¢ dexTrBHOCTH
MPOM3BO/ICTBEHHO-X03IHCTBEHHOM JIESITEILHOCTH, &

TAKXKE  TCXHOJOTMYCCKHMM  OTCTaBaHHUEM  OT
KOHKYPCHTOB.
[Ipu OLICHKE 3¢ dhexTuBHON

BOCTPcOOBAaHHOCTH TPOEKTa pe3yNbTaT IPOCKTa
JIOJDKEH paccMaTpUBaThcs Kak ToBap. I[losTomy
HEOOXOAMMO JIaThb MapKEeTHHTOBOE OOOCHOBaHUE
MPOEKTa, OMPEACIUTh CTPYKTYPY (DUHAHCHPOBAHUS
¥ ()MHAHCOBBIE MOKA3aTeH MPOEKTa 1 00513aTEIBHO
MIPOU3BECTH UACHTH(PHUKAITUIO PUCKOB MPOEKTa. [7]
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MATEMATHYECKOE MOJAEJIUPOBAHUE UCCJIENOBATEJIbCKUX YMEHMH METOJIAMHU
CETEU IIETPU

Aunnomayusn: Ilpeonodceno mamemamuyeckoe MOOeIUPOBAHUE UCCTe008AMENbCKUX YMEHUU 8 YYeOHOU
OdesmenvHocmu memooamu cemetl Ilempu Ha OcHo8e 0000WEHHO-YENIOCMHBIX NO3HABAMENbHBIX OelCEUll ¢
VUEMOM MHOLOMEPHBIX OUOAKIMUKO-MATNEMATNUYECKUX NPOYECCO8 OMHOCUMNENbHO NPeOMEemHbIX U 0esmenbHbIX
KOMNOHEHMO08 NO3HABAMENbHBIX NPOYECCO8.

Knroueevie cnosa:. mamemamuueckoe mooenuposanue, cemu Ilempu, uccredosamenvckue YmeHUs,
NPEOMEMHOCb, OESIMENbHOCHb, 0000WEHHOCMb, YYEeOHO-UCCLE008aMENbCKUE KOMNEMEHYUU.

Hanbueiimee pa3BuUTHE mporecca nH(pOpMAIIHH. Certn ITerpu OTpaXKaroT
MaTEeMaTH4ECKOro MOJIEIUPOBAHUS rpaduyeckoe IIpeJCTaBIeHNE 00001mEHHOI
UCCIICIOBATENbCKUX  ACUCTBUM  OTHOCHUTENIBHO HCCIIEIOBATENBCKON JIESITETbHOCTH OTHOCHUTENIBHO
0000MIEHHBIX AEATEILHOCTHBIX OCHOB, LIEIOCTHOTO BceoOIIero mpolecca pa3BUTHS B YCIOBHAX
TIpeCTaBICHHS CTPYKTYD " JINTAKTHKA MOJITOTOBKH YHHBEPCAIBHOTO Y4eOHOro CyOBeKTa.
(hopmupoBaHnI 3HAHUA  HCCIIEI0BATEIBCKUX JlaHHBIE CETH MO3BOJISIIOT CO3/IaBaTh MHTETPAJIbHBIC
YMEHHH  OpHEHTHpyeTcs  Ha  HIpUMEHEHHe sapa rpadoIOrnIecKUX >JIEMEHTOB, MO3BOJISIOIINX
maremaruaeckux ¢opm cereit [lerpu. Cetn [letpu MOJIETTHPOBATH HMHTEPHUOPHU3aLHOHHbIC "
OTpPaXXalOT  MaTeMaTHYecKoe W rpaduyeckoe 9KCTEPHOPHU3ALMOHHbBIE IHKIBI 00pa30BaTebHOM
MOJICIMPOBAHUE  PA3IMYHBIX  [TO3HABATEJbHBIX JIesITENFHOCTH Ha peduiekcuBHOU ocHoBe [ 1; 2 .
mporieccoB  0OOOWIEHHON  HCClIeOBaTENbCKOM MaremaTnueckoe MOZEJIMPOBAHUE
JesTenbHOCTH. J[aHHBIE TpOTpaMMHBIE CpecTBa HCCIIEIOBATENbCKAX yMEHHUH METOoaMH ceTeit
SBJISIFOTCS.  AWAAKTUYECKMM  MH(MOPMAIMOHHBIM Iletpu  mO3BOJISET:  COCTaBIATH  YPaBHEHHSA
MeToJIoM IpeolpazoBanHusl y4eOHOH WH(opMaLuu COCTOSIHHMSL ~ HCCIICZIOBAaTENIBCKOW  JESATEIHHOCTH
OTHOCHUTENBHO  TOJTOTOBKM  OOpa3oBaTeIbHBIX OTHOCHUTENBHO 000OIIEHHOTO TIPEJICTABICHHS BCETO
3JIEMEHTOB: CTOXaCTHYECKHUX YIPABISIEMBIX CUCTEM mporecca MO3HAHUS; (dopmupoBaTth
00paboTKM TO3HABATENIFHOM HCCIIeI0BATENLCKOM anreOpanyecKue ypaBHEHHS pa3BUTHL
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JNEUCTBUMN " caMoro
MaTeMaTHYeCKOTro ImpeaMeTa  UCCIEOBaHUS;
yCTaHaBJIUBATb JAUHaMUKY aJaliITUBHOI'O
MMPOTHO3UPOBAHUA aHAJUTHYCCKOMN JACATCIBbHOCTH.
Cetu Ietpu YIOPaBIAIOT IpoleccaMu:
OpraHu3aIuu KOJIJIEKTUBHBIX ¢bopm
UCCIICIOBATENIbCKUX  MO3HABATEIbHBIX  YMEHHIA;
MIPOEKTUPOBAHUSI ~ METOMOJIOTHYECKUX  Mopeien
JTUIAKTHKO-MaTeMaTHIeCcKOTro MOJIETTPOBAHHUS
HOPMAaTHUBHOM TBOPYECKO-HCCIIEI0BATENBCKOM
JESITEIbHOCTH; COCTABIISATh CHCTEMY MHBapHAHTHBIX
dhopM  yueOHO-HCCIIEOBATENECKUX  HABEHIKOB;
CO3/1aBaTh ~ CXEMBl  y4eOHO-TIPOM3BOJCTBEHHBIX
uccnenoBarenbckux coctosHui. Ceru Ilerpu
MO3BOJISIIOT ~ OPraHM30BaTh MAakpo- M MHKpO-
HCCIIEI0BATEIBCKIH mporiecc JTUTaKTHKO-
MaTeMaTH4eCKOro MOJICJIUPOBAHMUS. Jns
MOCTPOCHHUS CUCTEMBI MaTeMaTH4eCKOTo
MOJICTIMPOBAHUSI IIPUMEHSIOTCS  OOLIEOrHYecKue
METOABI IIPOEKTUPOBAHNUS OTHOCUTEIIBHO
HCUXOJIOTO-AUJAKTUUECKON TEOPUU AEATENIBHOCTH,
[EJIOCTHOTO TIpoliecca IMO3HAHMS M TEXHOJIOTHH
(dhopmupoBanus uHTEIIIEKTA [ 3, 4 .

[MocTpoennas JIMJTAaKTHKO-MaTeMaTHIecKast
cucrema UCCIIE0BATEIbCKUX TIPOLIECCOB
Mojnenupyercs cetsio I[letpm Mertomom  oOrmiei
CXEMBl  HCCJIEAOBATEILCKON  JEATEIBHOCTH B
JAHHBIX  YCIOBUSIX €  y4€roM  CyOBEKTHBIX
OTHOUICHUH rporecca MIPOU3BOJCTBA
HCCIIEN0BATENBCKOIO YMEHHS. IIpn 5TOM
AHATU3UPYIOTCS BHEIIIHNE napaMeTpsl
UCCIIEIOBATENIbCKOTO  YMEHHsI, €ro CTPyKTypa
OTHOCHTENBHO  Oa3UCHBIX  HCCIIEIOBATEIBCKUX
KOMIIOHEHTOB U MO3HABATEJIBHBIX OTHOLICHHUN IMPH
mro0oM YpOBHE yaeOHoOH JIeSITENbHOCTH.
Bo3Hukaronye JOKalbHbIE JUAAKTUYECKHAE PHUCKU
yKa3blBAlOT Ha  HapymieHue oOmeidl  cxemsl
MTOCTPOEHUSI HCCIIEN0BATENbCKOrO Tporecca. ITo
MPUBOANT K MOJHOMY OOOOMEHHOMY KOHTPOIIO
mpolecca MPOEKTUPOBAHHUS HCCIIEI0BATEIBCKOTO
yMeHHsI rpado-aHAINTHIECKUMH MOJEISIMH CeTel
[Terpu. HccnenoBaTenbCkuii MpolEecc, B JaHHOM
cilyyae, OTpakaeT OOIIyI0 CXEeMy CTPYKTYpHOTO
mpoliecca MOCTPOCHHUS HCCIEOBATENbCKUX SUeeK
Iletpu OTHOCHUTENBHO BCEr0 MCCIEIOBATENIBECKOTO
MPOCTPAHCTBA. JlaHHbIi1 JTan MO3BOJISET
OpraHu30BaTh MHOroazHoe MOIU(PHUIMPOBAHHOE
MIPOEKTHPOBAHUE  HCCIIENOBATENBCKOTO  YMEHUS
OTHOCHTENEHO LETOCTHOTO MIPEACTaBICHUS

HCCICO0BATCIbCKHUX

cyOBeKTHOTO pa3BuTHA 00paza Mupa. Co3nanue

a0COIOTHOTO HCCIIEI0BATEIbCKOTO
CMBICTI000pa3oBaHus (OPMHUPYET OOMIYI0 IJIOTHUKY
LEJOCTHOTO  HCCIEeNOBATeNbCKOr0  Ipolecca,

MaTEpUAIIBHBIM HOCUTENIEM KOTOPOTO M SIBISIOTCS
ceru [letpu [ 5; 6 ].

Huknuyeckuil XapakTep MaTeMaTH4EeCKOIo
MIPOEKTHUPOBAHUS  HCCIENOBATEIBCKUX  YMEHHH
ceTpio IleTpu Mo3BONSAET BBIACTUTH TPU OCHOBHBIX
(a3bl, KOTOpBIE OTPa)xalT OOIIYI0 CTPYKTYpY
MHKpOAHalli3a HCCIEeN0BAaTeIbCKOrO  ACHCTBUS:
OpPUEHTHPOBOYHYIO, UCTIOJHUTENBHYIO u
KOHTPOJIBHYIO KOMITOHEHTHI. Brinenenssie
COCTaBHBIE DJIEMEHTBHl IpOLEcCca HUCCIEAOBaHUSA
UMEIOT COOCTBEHHYIO CTPYKTYpPY OTHOCHTEIIBLHO
BCEro Mpolecca NPOU3BOACTBA 3HAHUS B 3a/laHHBIX
napamerpax. CyliecTBEHHOE 3HAYCHHE HMEET
OpPHECHTHPOBOYHBIH  00pa3  HMCCIIE0BATEIBCKOTO
YMEHUsI, KOTOPBIH (OPMHUPYETCS 10 HACHILCHUS
LENIOCTHOCTRIO HA KaXKAOM dTamne (HOpMUPOBAHUS
MIO3HABaTENbHOIO  00paza M  CMBIIa  €ro
CyLIECTBOBaHMA M pa3BuTUs. lcmomHuTenbHAs
4acTh MCCJIEIOBATENbCKOTO o0Opa3a  OTpakaeT
JIUHAMHUKY cocTossHus ceTtd lletpu B JaHHBIN
MOMEHT HCCIIEI0BATEIBCKOIO HCIIOJHEHUS.
KontponsHas  gacTe HCCIEI0BATENIBCKOIO
COCTOSIHUSL ONpefeNsieT AWHAMHKY COOTBETCTBUS
pe3yJIbTaTUBHOTO W TIPOEKTHBHOTO  00pa3oB
HCCIIEOBATENBCKOTO  YMEHHSA, 4YTO IO3BOJSET
CeTSIMH Ietpn MIPOBOJUTH MTHOBEHHYIO
KOPPEKILHUIO MpoIlecca MO3HaHMA. DTO ONpeAeisieT
YCIIOBUS LEJOCTHOTO MIPEICTABICHHS
HCCIIEIOBATENBCKOTO IIPOCTPAHCTBA KaK
JUHAMHAYECKOTO €IUHCTBA JEATENIIBHOCTHBIX U
IIPEIMETHBIX OTHOILIEHUH MaTeMaTH4ECKOTO
MOJIENIMPOBAHUA ~ HMCCIENOBATENILCKOTO  YMEHHS
cersimu Iletpu [ 7; 8 ].

B LIEJIOM, MOXKHO OIIPEJEIIUTh
MHOI'OYpOBHEBYIO siueiiky mmkna ceru Ilerpu. Ha
nepBoM Oa3ucHOM ypoBHe s4elika cetn Iletpm
ompenersieT B3aMMOCBSI3b Oa3MCHBIX OTHOILIEHUH:

cucTeMa HCCIIEIOBATENBCKHX YMEHHI
(OpHeHTHPOBOYHEIA 0a3WCHBII 00pa3 TEOpHUH);
uccienoBatenbckas — cetb  lletpu  (cpexcrtsa
UCIIOJTHUTEIILCKOTO nporecca peanu3anuu
HCCIICIOBATEIbCKOTO  3HaHWS) H  000OIMIEHHBIC
UCCIIEIOBAaTENbCKHE ~ yMEHHs  (pe3yjibTaT H|

KOHTPOJIbHO-0a3UCHBIN
HCCIIEeIOBATENIbCKON IEITETLHOCTH).

KOMITIOHCHT
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HCCIEIOBATENTBCKAS
cHeTeMa CeTh
HCCIIeIOBATELCKHX L o
yMeHHit OpPHEHTHPOBKA eIpH
Y A
KOHTPOIE HCIIONTHeHHe
0000ImEHHEIE
HCCIIEIOBATENBCKIE
YMeHHs

X

Pucynox 1 - IlepBbiii 6a3ucHbIii ypoBeHsb ceTeli IleTpy 1151 MoaeTMpPOBAHMS U aHAJIHM3A
HCCJIEA0BATeNbCKHX YMEHUI.

Bropoii 6a3ucHsIil ypoBeHs cetu [letpu Hamo
paccMarpuBaTh ~ KaK  COOTHOIIEHHE  MEXIY

pEAMETHBIMU 31 JIEATEILHOCTHBIMHA
KOMIIOHEHTaMH rpoiiecca opraHu3anuu
(hopMUpOBaHHS  HCCICAOBATCIbCKUX  YMEHHIL.
[IpeameTHBIMU YCJIOBUSIMU SIBJISIFOTCSL:

JUYHOCTHBIE ~ ocobeHHocTn  ydvamerocst — (1);

a1

CpeICTBa HCCIIEOBATENBCKON AesaTeNbHOCTH (2);
HCCIIEIOBATEIbCKAN TPEAMET MpOoLecca aHaiIn3a
sBreHUsT  (3); pe3y’abTaT  HMCCIEOOBATEIBCKOTO
nporiecca (4) W TMPOTHO3HBIA JIIEMEHT Pa3BUTHS
ncciegoBaTensckoro ymenus (5). B 3aBucumoctn
or rI100aJbHOCTH npotecca KOJIMYECTBO
MIPEAMETHBIX YCIOBUH MOXKET U3MEHSTHCH.

On

Pucynoxk 2 - Bropoii 6a3ucHbiii ypoBeHnsb ceteii IleTpu 1J1s1 MoeJMpPOBaHHUA M aHAIN3A
HCCJIe0BATeNbCKIX YMEHUI.

JleaTenbHOCTHBIE ~ KOMIIOHEHTBI  Mpolecca
UCCJIEIOBATEIbCKOTO YMEHHUS Ha HHTETpalIbHbIE
0a3ucHbIe Hpe/ICTaBICHUS CTPYKTYPBI
MCCJIEIOBATEIbCKON JIESITENIbHOCTH OTHOCHUTEJIBHO:
0000IIIEHHOT0  TpoIlecca  HCCIICAOBATEIBLCKOTO
ymenuss  (JI1); cmenuduueckold  TEXHOJOTHH
npolecca  uccienoBarensckoro  ymenus  (/12);

KOHTPOJIBHOI TEXHOJIOTHH nporecca
uccaenosarenbckoro ymenus ([{3); mporHosHas
TEXHOJIOTHH nporecca UCCIIEI0BATENBCKOIO
ymenns (In).

B mpomecce pa3zBuTHA  AEATEIBHOCTHBIX
KOMITOHEHTOB BO3HHMKAIOT MHOTO(a3HbIe
MPOLIECCHI, KOTOpBIE OTpaXaroT TOYKH

MTHOBEHHOTO NPHHSTHS PA3HOIUIAHOBBIX PEIICHUH.
OTO TO3BONAET MPOECKTUPOBATH MHOTOCBSI3HBIC
JEATEIbHOCTHBIE HCCIIEJ0BATENbCKUE IIPOLECCHI.

®a30BBIMH  TOYKAMH  SBJISAIOTCS ~ MOMCHTHI
nesitensHOCTEH (A; B; C ...), KOTOpBIE CO3MAIOT
(ha30BO-BpeMeHHOE TIPOCTPAHCTBO
HCCIleIoBaTeNbCKUX yMeHui [ 9; 10 ].

Tperuii GasucHbIil ypoBeHb cetu [lerpu Hano
paccMaTpuBaTh ~ KaK  COOTHOIIEHHE  MEXIY
MIPEeIMETHBIMU u JIESITETbHOCTHBIMH
KOMIIOHCHTaMHU mporecca OpraHu3aIiu
(dbopmupoBaHus HCCIIEI0BATEIILCKUX yMEHUI
OTHOCHUTCIIBHO T€HETHYCCKUX JAUTaKTHKO-
MaTEMAaTHYECKUX JJIEMCHTOB.

1)Z (X )=3x +2x, - max
2%, +2x, <210,
2%, + X, <100,

X =0,X, =2 0.
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Pucynok 3 - Tperuii 6a3ucHblii ypoBeHb cetTeil IleTpu 1J1s1 MoJeTMPOBAHMA M aHAJIN3A
HCCJIEA0BATeNbCKHX YMEHUI.

Ha JTAHHOM ypoBHE BBIJICIISIOTCS
(hyHKIIMOHATIBHBIE OTHOIIEHHS MEXIy JJIEMEHTaMHU
HCCIIE0BATEIBCKOTO IpeaMeTa, KOTOpBIE
npeoOpasyloTcss B MPEAMETHO-AEATEIHHOCTHBIC
OTHOIICHUSA (YHKIOHAJIBHO-OTIEPAIIIOHHBIX
MOMEHTOB OTIePATUBHBIX cXxeM
HCCIIEI0BATENICKOTO MBIIUICHUS, MOACTUPYIOIINX
cetsimu Iletpu.
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Virtually every country has at least one
institution regarded as a development bank (DB). Its
potential role in boosting economic growth and
complementary domains of development is
highlighted by the experts in development economics.
At the same time, while the performance of global
DBs, such as Institutions of the World Bank Group,
European Investment Bank, African DB, Inter-
American DB, is discussed in the literature (e.g. [2,
15]), there is a marked gap in studies of DBs on
national and regional scales.

Yet, national DBs seem to perform highly
successfully in last decades [21, 13] and therefore
become a widely employed tool of policymakers in
promotion development. Thus, after the global
financial crisis there have been ‘calls to create a
development bank even in the United States’ [18, p.
15], while the New DB of BRICS countries was
established just recently [27] (1).

However, national DBs’ strategies and
operational plans are often not upgraded in line with
growth theory evolution, as well as DBs’ management
is not aware of challenges, opportunities and progress,
experienced by other DBs. In this vein, in the latest
survey, experts of the World Bank underline that
‘despite its size and importance, little is known about
DBs’, and acknowledge ‘an increasing number of
requests for data and new studies about DBs’ [6, p. 2].

doi:

Following this demand, the current thesis aims to shed
light on a phenomenon of national DBs.

I. Theoretical foundation

Obviously, DBs reflect ‘their environment and
their times’ [7, p. viii], particularly the fundamental
attitude towards government presence in the
economy. The latter always determines the rationale
behind development banking. In this vein, theoretical
roots of DB’s creation as well as of its critique can be
found in two competing theories — ‘development’ and
‘political’ theory respectively. The concept of
sustainable development and agency theory also
provide valuable insights into the question.

According to the development  view,
government’s participation is vital for economic
growth, while one of its hybrid form is DBs’
investments [18]. Indeed, economic theory provides a
series of reasons that support the continuing need for
DBs such as market failures, economies of scale,
difference between economic and social benefits and
risk aversion of the private sector. Thus, DBs aim at
facilitating economic growth by investing in strategic
long-term projects and balancing market failures by
supporting underserved, infant industries, which often
lead to social benefits [8, 25, 3, 14]. In a similar spirit,
social view is often identified as a supportive concept
to the state presence in the economy (e.g. [11]). In

ISPC European Research,
Birmingham, United Kingdom

47

¢ THOMSON REUTERS

Indexed in Thomson Reuters




Impact Factor ISRA (India) = 1.344
Impact Factor ISI (Dubai, UAE) = 0.307

based on International Citation Report (ICR)

Impact Factor JIF =1.500
Impact Factor GIF (Australia) = 0.356
Impact Factor SIS (USA) =0.438

fact, it seems to be part of the development approach,
since lack of the socially desirable investments, in
essence, is a market failure.

Essential role of DBs is also underlined by
proponents of sustainable development concept (e.g.
[19]), according to which apart from conventional
economic there are also social and environmental
pillars of development. This triple bottom line
approach highlights distinctive ability of DBs to
address the sustainability challenge. Thus, Mazzucato
[16] points out that ‘wind, solar and biomass
technologies have been the largest benefactors of
development bank funding in recent years’ (2) (ibid.,
p. 139). Indeed, DBs’ contribution to ‘environmental,
social, cultural or sport domains’ of development [23,
p. 80] leads to the large positive externalities.

However, there is an alternative approach —
political view [24, 12, 22], according to which
government intervention in the economy seeks
political gains ‘in terms of electoral voting shares,
political support” [11, p. 5] or opportunistic
advantages of wealth accumulation, and can produce
unintended distortions, limit intermediation, financial
innovation and competition [9]. In addition, ‘public
banks are more prone to bureaucratisation, agency
issues and poorer governance than their private
counterparts’ [23, p. 33]. Therefore, DBs, being one
of the government instrument, are supposed to be
biased in their investment decisions dictated by
redistributive  politics, and therefore be both
inefficient and ineffective in allocation of resources,
sometimes even harmful for economic growth.

In this vein, agency theory should be stressed. As
Korner and Schnabel [11, p. 4] put it, ‘public banks
may suffer from two principal-agent problems: first,
between the politician and the bank manager, and
second, between society (the taxpayer) and the
politician’. While the former type of conflict is
accelerated by soft budget constraints and might lead
to the misguided and limited managerial incentives to
be efficient, the latter is of special interest for the
purpose of the current research. Thus, an effective DB
allocates resources in consistence with its mission and

interests of society (taxpayer), which can be in conflict
with political interests and connections leading to the
resource misallocation. In essence, this is the point
made by the proponents of the political view.

Finally, to avoid the binary thinking, in the
literature there is an attempt to suggest synergetic and
symbiotic forms of market and government co-
existence [26], since ‘the classical paradigms of social
and economic development seem to have exhausted
themselves’ [17, p. 491]. It might seem that
compilation of development and political views in
integrated approach is hardly achievable since their
different policy implications. However, in practice ‘in
attempting to address the central problem from the
perspective of one paradigm, they [government] made
the problems under the others worse’ [5, p. 110].
From this eclectic perspective, a DB can be justified
as an organizational innovation [10], an
underestimated vehicle for communication between
government and private sector, an effective tool of
coordination between top-down and bottom-up
approaches of national and regional development.

II. Whatis a development bank? (3)

In essence, previous literature on DBs is thin and
mostly limited to descriptive reports. To our
knowledge, there is no one clear-cut definition of a
DB. Thus, The Latin American Association of
Development Financial Institutions for the purpose of
identification a DB as its member uses the self-
definition selection principle, since ‘it is difficult to
define whether an institution is a development bank or
not’ [14, p. 17]. Based on the reviewed literature
(table 1), we suggest the following umbrella definition
of a DB: a financial institution, often controlled by the
public sector and operated under special legal
mandate, offering long-term lending to the bankable
economic development projects in line with broad-
based development support aimed at achieving
socioeconomic goals in a country, region, sector or
particular market segment.

Table 1
Review of “Development Bank” Definitions
Development Bank is... Reference
A financial institution devoted primarily to stimulating the private sector of the economy. [7, p. 4]
A financial intermediary supplying long-term funds to bankable economic development | [10, p. 14]
projects and providing related services.
A specialized financial institution with functions and operations that can be defined with regard | [4, p. 62]
to its hybrid financial development character.
An institutional instrument of public policy whose performance is measured mote in terms of
social benefits [...]
A financial institution that is primarily concerned with offering long-term capital finance to | [14, p. 16]
projects that are deemed to generate positive externalities and hence would be underfinanced
by private creditors.
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A financial institutions set up to foster economic development, often taking into account | [28: 10]
objectives of social development and regional integration, mainly by providing long-term
financing to, or facilitating the financing of, projects generating positive externalities.
A non-monetary financial institution controlled by the public sector that is primarily active in | [23, p. 38]
equity participations and bond issue subscriptions and awards long-term loans (that are beyond | (based on the
other financial institutions’ capability or willingness to provide) in a bid to further national and | OECD and
regional development. IMF

definition)

A bank or financial institution with at least 30 percent state-owned equity that has been given | [6, p. 4]
an explicit legal mandate to reach socioeconomic goals in a region, sector or particular market
segment.

It should be borne in mind that strategic vision of
DBs is to be complementary to private banks meaning
not to create market distortions [20]. In addition, one
should be careful in description of DB’s functions. For
instance, during recent global financial crisis, most
DBs successfully participated in the federal
government’s anti-cyclical efforts [6]. However, this
function is supportive and can be treated just as an
additional rationale for DBs’ existence [14], since
monetary policy is generally the object of central
banks’ mandate. As we noticed, in relation to DBs
economists determine two main functional directions:
investment in long-term costly projects, which bring
economic growth under condition of underfinance by
market, and bridging the gaps of market failures.
While the former function is well understandable —
‘investment is essential to the process of development’
[7, p. 7], the latter requires additional discussion.

De la Torre and Ize [5] link market failures to
several types of frictions. Thus, the asymmetric
information and control gap — principal-agent issue —
includes market failures of adverse selection of a
contract, moral hazard and shirking during the
contract implementation and false reporting
afterwards, while interaction between the individual
and the group may suffer from externalities, free
riding and coordination failures. However, mentioned
market failures are not idiosyncratic features of
market. Instead, in practice it is highly feasible to
diagnose them in DB’s activity as well (4). In this
vein, Rudolph [20] finds typical market failures that a
DB is supposed to offset in high-risk segment of SME,
while Levy-Yeyati et al. [14, p. 12] underline
‘agriculture (plagued by asymmetric information and
aggregated shocks), R&D-intensive sectors like the
pharmaceutical industry (with a large share of
intangible assets and potentially large spillovers), or
capital-intensive industries with long start-up periods
involving negative cash flow (such as the aerospace
industry)’.

Therefore, in the discussion of market failures,
which a DB is supposed to mitigate, one should think
about strategic sectors rather than traditional market

failures cited in economic literature. Moreover, in
accordance with such approach market failures
become dynamic and time- and context-dependent.
To shed light on this potential provider of
development, we design a conceptual taxonomy for
development institutions and highlight the role of DBs
with its further stratification, which is essential for
generating the research population of the thesis.

III. Taxonomy design

As Diamond [7, p. ix] put it, ‘development banks
cannot be fruitfully discussed in isolation from the
many other institutions and factors related to
economic development’. However, for the best of our
knowledge, no study on development financial
institutions (DFI) have brought them together in the
conceptual paradigm. Consequently, in the relevant
literature one can find controversial treatment of DBs:
for instance, World Bank’s economists [6, p. 7] refer
to the study on Fannie Mae and Freddie Mac [1] as an
example of DB’s failure. Fragile boundaries between
pivotal and complementary DFI lead to the complaints
about public ownership structure: ‘...the privatization
of profits (for the shareholders and executives) in
good times but the socialization of downside risk (for
the taxpayer)’ [ibid., p. 5]. However, while this
argument is applicable to the complementary DFI
such as housing finance providers, it is not consistent
with DBs’ fundamental nature, according to which
profits go to the special development funds rather than
privatized by executives. In this vein, it is essential to
distinguish pivotal DFI from complementary ones
(figure 1).

At the same time, complementary DFI are
present in our taxonomy, since they can provide
innovative solutions to development issues. For
instance, in case of insurance companies ‘use of
catastrophe insurance might be able to diversify the
weather related risk towards other investors and
facilitate the interest of commercial banks in lending
to farmers’ [20, p. 5].
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Figure 1 - The taxonomy of DFI with the focus on DBs.
Source: Author’s compilation based on data described in the text
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Based on empirical observations, we suggest to
classify DBs according to their legal status, strategic
priorities, scope of mandate, ownership structure and
territorial scale. Besides, DBs use dissimilar financial
instruments in their operational activities: long-term
and short-term loans, syndicated loans, bonds or other
securities, stakes (shares, stock), guarantees, public-
private partnerships, etc. Technically, a DB may
invest in projects directly or, being a second-tier
institution, provide target-oriented resources to the
first-tier banks. Worth noting, that the rationale behind
their establishment also varies: from the post-war
economic restructuring via infrastructure investment
to financing the most innovative high-risk firms and
activities [4].

We think that careful taxonomy of DFI,
particularly DBs, is essential for accurate assessment
of their effectiveness. Otherwise, benchmarking of
different DBs and further generalization of research
findings are prone to misleading conclusions.

IV. Conclusion

To sum up, we demonstrate the existence of
reasonable arguments both pros and cons DB’s
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KOMILIEKCHAS OIIEHKA Y®®EKTUBHOCTH IPEJINPUHUMATEJIbCKOU
JEATEJbHOCTH CEJIbCKOXO03AMCTBEHHBIX OPT AHU3AIINI

Annomayus: Ycmanosnena 3a8UCUMOCb MedcOy HATUYUEeM pecypco8 U  IpPeKmusHocmoio ux
ucnonvzoganus. OyeHeHo euusHUe CKOPOCMU NPOU3BOOCHIBEHHO20 Npoyecca, IGeKmusHOCmU KOMMEPUECKUX
onepayuil U CMPYKMYPHbIX COOMHOULEHUL 8 AKMUBAX U NACCUBAX HA obwyio 3@gexmusnocms busHeca. /lana
KOUYECTBEHHAS, OYEHKA BIUAHUSL IMUX AKMopos.

Knrouesvle cnosea. amanus, 3KOHOMUYECKAs IQDPeKMuUsHOCMb, pecypcel, Npou3eo0UmenbHOCms mpyod,
Kanumar, 060paiueaemMocims aKkmueos, peHmaderbHoCmsb NPooa;ic, peHmMabea1bHOCmy AKMUBO8.

Hdnst oueHkH SPQPEKTUBHOCTH JIESITENBHOCTH BO3MOXKHOCTSIMH T10 UX PaCIIHPEHUIO.
OpraHM3alii HpUMEHsSIeTCs] OOJIBLIOE KOJIMYECTBO VYuuThiBass ~ BCE  BBILEH3IIOKEHHOE, MBI
roKasaTeJen, XapaKTepU3yOLUIHX KaK pa3paboTany HMHTErpaIbHYI0 CHCTEMY MOKazaTesen
5(QPEKTUBHOCTh HCIOJIB30BaHUS OTACIBHBIX BHUJIOB JUIs  KOMIUIEKCHOTO  aHaJiu3a  SKOHOMHYECKOU
pecypcoB M DJEMEHTOB  IPOHM3BOACTBEHHOI'O s pekTuBHOCTH NpeANPUHIMATEIbCKOM
mporecca, Tak W oOoOmarone mokasarenu [3]. JIesITeNbHOCTH  OpraHu3auuii. B ee ocHoBy nerna
Hepenko 3Tu mokasaTeny He B3aMMOCBSI3aHBI MEXKIY TpEX3BEHHasl CTPYKTypa: OT ypOBHS 00eCIIeYeHHOCTH
co00Oif W MOTYT HM3MEHATHCS B IPOTHBOIIOJIOKHBIX OTJCTBHBIM  BHJOM  PECYpCOB  IEPEUTH
HAalpaBJICHUX, YTO 3aTPyIHAET X HHTEPIPETALHIO 3G (QEKTUBHOCTH €ro HCIOJB30BaHUSA, a OT Hee K
U MOXET MpPUBECTH K TMPHUHSITHUIO HEMPABHIBHBIX HEKOMY TIOKAa3aTelo, XapaKTepu3yIolleMy OOIIyo
YIPaBICHYECKUX PEIICHUH. 3 PEeKTUBHOCTD (hUHAHCOBO-XO3sIMCTBEHHOM

Mexay TeMm, OYeBHUAHO, YTO JJsI TTOBBIIICHHS JIESITENIbHOCTH, ~ KOTOPBIA ~ WHTErpupoBall OBl
3¢ GeKTHBHOCTH PabOThI OPraHU3aIMH HEOOXOAUMO BO3ICHCTBUE OTIENBHBIX (PAKTOPOB.
KOMIUIEKCHOE Pa3BUTHE BCEX CTOPOH ee (hPHHAHCOBO- B kauectBe Takoro nokasatesist ObLia BhIOpaHa
XO3SCTBEHHOW JICSITEIBHOCTH, pAalMOHAIBHOE | peHTabebHOCTh akTHBOB. OHA MOKAa3bIBAET, CKOJIBKO
CHUCTEMHOE HCIOJb30BaHUE Bcex pecypcos [5]. Ilpu pyOuieii yrcToN NPUOBLIM MOTyYaeT MPEANPHUITHE Ha
3TOM HEOOXOAWMO YYHTHIBATh, YTO XO3SIMCTBYIOIIUE KaXIbplii pyOib, BIIOXKCHHBII B aKTUBBI, T.C.
CyOBeKTHl B pasHoil cremeHHM 0OecHeYeHBI XapaKTepu3yeT COOTHOILICHNE KOHEYHOTO pe3yJibTara
pecypcaMu H  00NamalOT HE  OJMHAKOBBIMHU BCEH  JedTeNbHOCTH  (YUCTOW  NpUOBLIH)
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COBOKYITHOM CTOMMOCTBIO

HCII0JIb3YEMOT0 JUJISl €r0 IOJTYYCHHUS.
Hdns  anHanu3a u  oueHKH 3()(EKTHBHOCTH

(hMHAHCOBO-XO3UCTBCHHOW  JCATCIBHOCTH  HAMHU

UMYIIECTBA,

Obutm  oToOpansl 170 cpemHMX U KPYIHBIX
CEJIbCKOXO03HCTBEHHBIX OpraHM3aIi
Kpacnonmapckoro xpasi.

[Mockoapky oOrmras 3(h(heKTHBHOCTH
MPEANPUHIMATEIBCKON IESITEIbHOCTH OTIPEeIsIeTCs
HE TOJIBKO CTETICHBIO s peKTuBHOCTH

MCIIOJIb30BaHMS OTMENIbHBIX BHIOB PECYpPCOB, HO U
JIpyruMu  (akTopamu, TO aHadu3 IMPOBOAMICS IO
HECKOJIbKUM HAIPaBICHUSIM:

1) 3¢ GheKTHBHOCTh HCIIONB30BAaHUS OCHOBHBIX
BUJIOB PECYpCOB (OCHOBHBIE CPEICTBA, TPYJIOBbIC M
MaTepHaIbHBIE PECYPCHI).

2) CKOpOCTh NPOU3BOJCTBEHHOTO TIpolecca U
3¢ HEeKTUBHOCTH KOMMEPUYECKUX OTEpaIlni;

3) CTPYKTypHBIE COOTHOLICHHS B UMYIIECTBE U
HCTOYHUKAX ero (PMHAHCHPOBAHHSI.

B pesynbraTte mNpOBENEHHOTrO HCCIEIOBAHMS
OBLIO BBISBJICHO:

1) wMexagy  cremeHbI0  00ECIeYEHHOCTH
pecypcamMu U 3(Q(HEKTHUBHOCTHIO MX HCIOJIb30BAHUS
CYLIECTBYET 0OpaTHas 3aBUCMMOCTh: YeM B MEHbIIIEH
CTETICHU MPEANpPUATHE 00ECIeueHO pecypcamMu, TeM
6o1ee A3 PEeKTHBHO OHO UX MCIIONB3YET, 1 HA00OPOT.

DTO0 MOXKHO OOBACHHUTH CICAYIONIMM O0pa3oM:
MEHBIIUM KOJMYECTBOM PECYPCOB IMPOILE YIPABISATh
U BBUAY WX OI'PaHUYCHHOCTU HArpys3kKa Ha KaXAYyro
€IMHMIly BO3pacTaer, 4YTO 3acTaBiisieT Oouee
panMoHaIBHO MOJXOJUTh K BOIPOCAM OpraHW3aluu
TpyZa W IUIAHUPOBAaHMS  TEXHOJOTHYECKOTrO
nporecca, YTOOBI YMEHBIIUTh HPOCTOH
000pymoBaHUS.

BwMmecrte ¢ TeM, U3 3TOro He ciexyeT BBIBOA O
TOM, YTO Ul TOBBIMEHUS 3(PPEKTHBHOCTH
UCIIONIb30BaHUS ~ PECYpPCOB  HYKHO  CHHXKAThH
obecrieueHHOCT, UMU. HeoCTaToOK pecypcoB TakKe
OTpUIIATENIFHO  CKa3blBaeTCsl Ha  pe3yJbTaTax
JIeSITENIbHOCTH, Kak M uX u30bITok. Hampuwmep,
HEI0CTAaTOK OCHOBHBIX CpCaCTB MMpUBOJAUT K
YBEIIMYEHUIO 3aTpaT BpPEeMEHM U Tpyna Ha
COBEpLICHHE TEXHOJIOTHUECKHX IPOIECCOB, a HX
M30BITOK BEJET K YBEIMYCHHIO Ce0ECTOMMOCTH
NPOW3BOJACTBA, BCIEACTBUE PpOCTa 3arpar Ha
CoJicp’KaHWe M OOCITy)KMBaHWE HEUCIIONb3yeMOM
TEXHUKH;

2) MEXITY YaCTHBIMHU MOKa3aTesIMU
3G GEKTUBHOCTH HCHONB30BAHUS OTICIBHBIX BUIOB
pecypcoB u MHTErpajJbHbIM roKasaresiem
MPOCIICKUBACTCS MPSIMasi 3AaBUCUMOCTb.

IIpu pocre ¢oHmooTHauM  HabIIOmACTCS
yBennyeHne — koddduimeHra  000paurBaeMOCTH
HAMYLIECTBA 51 pEHTa0EeNEHOCTH aKTHBOB,
XapaKTEepU3YIOUIMX IOJyYE€HUE BBIPYYKH U YHCTOH
OpUOBUTH HA KaX[bIi PyOIIb, BIOXKCHHBIH B AKTHUBBI
npennpusatis. Tak, 1O TpyIme XO3SUCTB €
dhonmootnaueii ot 0,2 10 0,9 py0. Ha Kax bl pyOIIBb,

BJIOXKEHHBI B aKTUBBI, HaOJIOAaeTcs OT/Aava B
pasmepe 37 KOH. BBIDYYKM M 4 KOI. YHUCTOH
npuobu, a npu  (QoHgoormade cBeime 3 pyod.
BBIIICYKAa3aHHbIE TOKa3aTeNu COCTaBIAOT 89 u 16
KOII. COOTBETCTBEHHO.

Mexny MIPOM3BOANTEIHLHOCTHIO TpyHa,
KO3 punreHTOM 000paYNBacMOCTH HMYIIESCTBA U
pEHTA0ENBPHOCTBIO  AaKTHBOB TaKXe€ CYIIECTBYET
npsMas CBS3b. Tak, npu cpenHen
MIPOU3BOAUTENFHOCTH Tpyna 643,1 TeICc. pyod.
XO35CTBAa UCCIIEyeMON COBOKYIIHOCTU Ha Ka)IbII
pyOJib, BIOXKEHHBIH B aKTHUBBI, MOJIy4aroT 58 KOII
BBIDYYKH M 6 KON YHCTOW MpUOBUTH. A TpHU
npou3BoanTeIbHOCTH TpyAa cBeie 2000 Thic. pyo.
— 71 xom. BEIPYYKH ¥ 15 KOI. YUCTOM NPUOBLIH.

AHanornyHasi CBsi3b  HaOJrOmaercss H MO
Matepuanootaade. [Ipu marepuanoorgaue ot 0,7 no
1,2 py0. xo3siicTBa MOJY4YalOT B cpenHeM 59 KorI
BBIPYYKH M 7 KOIL. YUCTOW MpHOBUIM B pacdere Ha |
pyOsb, BIIOKEHHBIH B MMYIIECTBO, a IO TPYMIE C
HamOonpIIeld Marepuanootnadeii (B cpemaeMm 2.9
py0.) - 65 u 14 Kom. COOTBETCTBEHHO;

3) cKOpOCTh TMPOU3BOJCTBEHHOTO TMpoIecca U
3¢ HEKTHBHOCTD KOMMEPYECKUX orepanui
OKa3bIBAIOT IIPSIMOE BJIMSHHE Ha DPEHTA0EIbHOCTD
aKTUBOB.

Pocr k03 PuneHTa 000pavYnBaEMOCTH
00OPOTHBIX aKTUBOB COIPOBOK/IACTCS YBEINUCHHEM
OTJayl C KaXA0ro pyOisi, BIOXXCHHOTO B aKTHBBI:
IpeaIpuATHs NEepBOM TPyHmbl MoJydaroT 34 KOl
BEIpYYKA W 6 KON. YHCTOW MPHOBUIH, a IIATOH
rpynnbsl — 87 Kom. BBIpy4Ykd W 13 Kom. 4ucTOH

TIPUOBLIH.
ITo mepe pocTa peHTabeIBbHOCTH POAAXK TAKKE
yBenmnuuBaercsi  3((EeKTUBHOCTh  HCIOJIH30BAHUS

BCEr0 MMYyLIECTBA B LEJIOM. Tak, NpU CpeaHer
pentabenpHOCTH  mpoxax  5,8%  opraHuzanuu
HCCIIeyeMOl COBOKYIHOCTH Ha KaX[Iblii pyOlb,
BJIO’KEHHBIN B UMYIIIECTBO, MOMYYaIOT 3 KOI. YHCTON
npuObUTH. A OpraHu3aldi C PEHTa0EIbHOCTBHIO
nponax ot 30 1o 41% - B cpennem 18 kom;

4) cTpyKTypa MMYIIECTBA M HCTOYHHKOB €T0
oOpazoBaHus BIIUSIET Ha 3¢ PEeKTUBHOCTD
NIPEANPUHIMATEIbCKOH AEATEIbHOCTH.

Haubonbmas >QQeKTUBHOCTD HCIIOIB30BAHHS
nMyIlecTBa HaOmofaeTcs 10 IATOH  rpymme
XO3SHCTB ¢ 3HAYCHUSMH KO3((HUIMEHTAa aBTOHOMUHU
ot 0,70 no 0,86 mynkra. [lpeanpusiTrs STON TpymITBI
HAa KaXIbIi pyOib, BIOXKEHHBIM B HMYIIECTBO,
momyyanu 70 kom. BeIpydkd u 11 kom. ducroit
npubs. Ilpu 3TOM paHee NPOBENCHHBIM aHANH3
TaKKe MOoKasal, YTO O0JIsi COOCTBEHHBIX CPEACTB Y
Haunbosee peHTa0eNIbHBIX MPEIIPHUITHI COCTABIISIET B
cpenneM 78%.

IIpu pocre obecrieueHHOCTH COOCTBEHHBIMU
00OpPOTHBIMU CpEJICTBAMU B CpPEIHEM [0 YPOBHS

62,7% OTMeYaeTcst poct 3¢ EKTUBHOCTH
(bMHAHCOBO-X03IHCTBEHHOM u KOMMEpYECKOI
JIeSITENEHOCTH TIPEATIPUSATHH. Haubomnpmme
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3HAYCHUS ko3¢ punmenta 000paYrBaEMOCTH
nmymecrsa — 0,724 nyHKTa, pPEHTaOEIBHOCTH
akTuBOB — 13,4% u mpogax — 19,81% BBIABICHHI 1O
TpyIIe XO3SIMCTB C 3HauYeHHsIMH Kod(pdHIneHTa
o0ecrieueHHOCTH ~ COOCTBEHHBIMH ~ OOOPOTHBIMHU
cpeactBamu ot 0,5 1o 0,75 myHkTa.

I[To mepe pocra peHTAOETBHOCTH AKTHUBOB
COOTHOIIEHUE MEXIY BHEOOOPOTHBIMH u
00OpPOTHBIMH CPEACTBAMU CIBHTAETCSI B CTOPOHY
40% na 60%.

B  cTpykrype  BHEOOOpDOTHBIX  AKTHBOB
OTMEYAETCs] POCT [JONH OCHOBHBIX CpPEACTB U
CHIDKGHHE JIONHM  JOJITOCPOYHBIX  (PMHAHCOBBIX
BJIO’KEHUH.

B CTPYKTYpE 000POTHBIX AKTHBOB
HaOJIr01aeTCcsl yBeMUUeHUE oM 3amacoB (¢ 22,2% y
yOBITOYHBIX TpeanpusaTuii 10 35% y npeanpusTai
co cpemHeill  peHTabenmpHOCTBIO  19,7%) wm
KpPaTKOCPOUHBIX (prHAHCOBBIX BioXxeHui (¢ 3% mo
25%). OT0 0OBSICHSIETCSI CTPEMIIEHHEM OpraHu3annit
JTBEpCcU(UINPOBATh pHCKH XO3SHCTBEHHOM
JIESITEIEHOCTH. Brnoxenue CpencTB B
BBICOKOJINKBU/IHBIC IICHHBIE OyMaru TrapaHTHpYeT
cOaaHCHPOBaHHOCTh  (DMHAHCOBBIX  PECYPCOB,
0COOCHHO HEOOXOJUMYIO BCICICTBHE CE30HHOTO
XapakTepa  IPOHM3BOACTBA, u  obecricucHne
OTIPEJETICHHOT O 3araca (PMHAHCOBOM MPOYHOCTH IS
MpEeA0TBpAICHUS BO3MOJKHBIX HEeraTHBHBIX
MOCNEACTBUH B Pe3yJbTaTe  HEMPEeIBUICHHBIX
(akTOpoB:  HeONarompuATHbIE  KIMMaTHYEeCKHUE
yCIIOBUS1, 00BaJI TPO/IOBOJILCTBEHHOTO PHIHKA U T.JI.

AHanu3 CTPYKTYpbl MCTOYHHMKOB OOpa3oBaHMs
UMyIIECTBa TIOKa3aJl, YTO YBEJIMYEHHE JOJIU
COOCTBEHHBIX  CpPEACTB  CHOCOOCTBYET  POCTY
peHTabenpHOCTH AKTHBOB. v Haunboee
peHTa0eNbHBIX NPEANpPUSATHH 107 COOCTBEHHBIX
cpencts yBenmumBaercs A0 78%, a 3aeMHBIX,
COOTBETCTBEHHO, CHIKaercsi 1o 22%. Ilpm stom
JIONIST  KPaTKOCPOUYHBIX 00s3aTeNbCcTB B 2,3 pasa
6osblIe 1O JOJNTOCPOYHBIX.

B cTpykType coOCTBEHHOTrO KamuTanga Mo Mepe
pocta  peHTa0e]IbHOCTH aKTHBOB  HaOIIOaeTCs
YBEJIMYECHUE JOJIM HEepaclpelesIeHHON MpUObUTH C
17,7% y yObITouHBIX mpeanpusitTaid a0 63,9% y
HanOosee MpUObUTBHBIX.

VYBenuueHne A0 COOCTBEHHOTO KaruTaja
NPOMCXOMUT 32  CYET  COKpAIleHHs  JIOJH
JIOJTOCPOYHBIX 3a€MHBIX HMCTOYHHKOB ¢ 22,9% y
yOBITOUHBIX mpenpuatHid mo 5,8% y Hambomee
peHTabenpHBIX. J{0Is1 KPaTKOCPOUHBIX 0053aTEIHCTB
MPaKTHYECKH HE M3MEHSETCS M COCTaBIIsICT B
cpenaem 22%.

References:
1. Brighjem J, Jerhardt M (2009) Finansovyj

menedzhment. 10-¢ izd. / Per s angl. pod red.
k.je.n. E. A. Dorofeeva. — SPb.: Piter, 960.

Jns  KOMMYECTBEHHOW  OLIGHKM  BIMSHHA
PacCMOTPEHHBIX (axTopoB Ha BEJINYHHY
peHTa0eNPHOCTH ~ aKTHBOB IO  COBOKYIHOCTH
UCCIIEIyeMbIX OpraHu3alui Kpas HaMu OBUIO
MIOCTPOEHO YPaBHEHNE MHO)KECTBEHHOM PErPECCUH:

y=1,522 + 0,035xx; + 0,005%x> + 0,021 xx3 +
+0,251%xx4 + 0,031 xx5 - 0,06xx6 + 0,883 %xx7.

B kadecTBe pe3ynbTaTHBHOTO NpH3HAKA (Y)
ObuIa BbIOpaHa peHTa0eT HOCTh aKTHUBOB.
DaKTOPHBIMHU TTOKA3aTENAMH CTAIIH:

X1 — (QoHIOpPEHTA0ETHFHOCTB, %0;

X, — BEJIMYMHA YUCTON MpHOBLTH B pacueTe Ha 1
pabOTHHKA, 3aHATOTO B CEIBCKOM XO3sCTBE,
ThIC. py0.;

X3 — BEJIMYMHA YNCTOH npuObUN B pacuere Ha 100
pyOueii MaTepuaIbHbIX 3aTpart, pyo.;

X4 — peHTa0eIbHOCTh 00OPOTHBIX aKTHUBOB, Y%0;

X5 — pPeHTa0eIbHOCTh IpoJax, %o;

X6 — KOA(PQOUIMEHT KOHIEHTPAIMH COOCTBEHHOTO
KaluTaia;

X7 - ko3 unment 00€eCIIeYCHHOCTH
COOCTBEHHBIMU OOOPOTHBIMH CPEICTBAMHU.
[TepBeie  Tpu  dakTopa  XapakTepu3yloT

3¢ (GEKTHBHOCTh HCIMOJIb30BAaHKUS OCHOBHBIX BH/IOB
pecypcoB, cienyromme 1aBa - 3ddexTuBHOCTH
KOMMEpYECKHUX Ollepanuii, TOclefHHe JBa —
Ka4eCTBCHHBIC COOTHOIIEGHHWS B HMYIIECTBE U
WCTOYHHKAX ero (hOpMHpOBaHUSI.

MmuoxecTBeHHBIH K03 duruent koppemsam R
cocraBmwi 0,927 myHKTa, 4TO YKa3blBaeT Ha OYEHb
CWIBHYIO, TMOYTH (PYHKIMOHAIBHYIO CBS3b MEXKIY
pEHTa0CNBPHOCTBIO  AKTHBOB M KOMIUIEKCOM
(haKTOPHBIX MIPU3HAKOB. Koadpdpumment
nerepmunanuun R?  paserm 0,859 mymkTta. 1O
O3Ha4YaeT, 4YTO IOJy4YeHHOEe JIMHEHHOEe YpaBHEHHE
O0OBSICHSICT BapbUPOBAHHE PEHTAOCIHLHOCTH AKTUBOB
Ha 85,9%, ocraBmmecs 14,1% mnpuxonsTcs Ha
HEYYTCHHBIE B MOJIETH (DaKTOPHI.

[IpoBenenHoe  WcciieoBaHWE  TO3BOJIIIIO
MOJTYYNTh  TPEACTaBICHHE O  CYIIECTBYIOUINX
B3aUMOCBS35IX M  B3aMMO33aBHCHMOCTSX  MEXKIY
Pa3spO3HEHHBIMH  TOKa3aTesIMH 3 (EKTHBHOCTH.
KommekcHbIit  y4eT 3THX (aKTOPOB IO3BOIUT
000CHOBaTh OCHOBHBIC HAIIPABICHHS ITOBBIIICHUS
3¢ PEKTHBHOCTH TPeaIPUHIMATEIbCKOM
JIESATENBHOCTU CEJIbCKOXO3SIICTBEHHBIX OpPraHu3alui
KpacHomapckoro kpas, a TaKKe OIpeaeuTh
cTpateruio W cOAJAaHCUPOBAHHOCTh  Pa3BHUTHUS
KOHKPETHBIX CYOBbEKTOB X03SIICTBOBaHHSI.

2. (2010) Finansovyj menedzhment: teorija i
praktika: uchebnik / Pod red. E.S. Stojanovoj. —
6-¢ izd. - M.: Izd-vo «Perspektivay, 656.
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YJIK 372.851
3BE3JIA SPIITAMMBI — ®U3UKO-MATEMATHYECKAS MOJIEJIb IIEJJOCTHO-CUCTEMHOM
KU3HEIEATEJIBHOCTH
Annomayusa:. Ilpeonodiceno  Quzuko-mamemamuyeckoe  MOOeIUpPosaHue YeNoCmHO-CUCEMHOU

JHCUBHEOeAMENbHOCU  Yepe3 NPUMEHeHUsi 08eHAOYamu KOHeUHOU 36e30bl Opyeammsl 6 Kauecmee 6edyuje2o
GopmoobpazoeamenvbHo20  npoyecca  OMHOCUMENbHO — NCUXON020-Ne0d202UYecKol Mmeopuu  OesimeibHOCmU,
HCUXOI020-NEAA202ULECKO20 CUCMEMHO20 AHATIU3A U MeOpUl (hOPMUPOBAHUSL YMCTNEEHHBIX OeUCMEULL.

Knrwuesvle cnosa: nedacocomempura, CUCMEMHOCHb, YELOCMHOCMb, CYObEKm O0esmenbHOCMb, TUYHOCHb,
ananuz, 0seHadyamy, 36e30a Ipyeammul, 06pazoeamenvas napa.

BrigeneHHble  TPOOJIEMBI  MaTEeMaTHYECKOTO MeJIarOrOMETPUKH ONPENIENAT AalbHEHIIee pa3BUTHE
MOJEIUPOBAHUSl  TEJAroroMeTpUYECKUX  3ajad: TICUXOJIOTHYECKOMN Teopuu JeATEeILHOCTH,
MeIaroroMeTpUKa u MaTeMaTH4YeCKOe TICHXO0JIOrO-TIeIarOTHYECKOr0 CUCTEMHOTO aHajiu3a U
MOJICITHPOBaHHUE yaeOHOH JIeITEIILHOCTH, Teopur  (QOpMHUpOBaHHMS UWHTENIEKTa, a TaKKe
MOJICIPOBaHNE Y4eOHOU NEATETHHOCTH METOIAMHU METOJIOB WX MAaTEMAaTHYEeCKOTO MOJCIHPOBAHUS U
MaTeMaTHYCCKON JIOTHUKH; MaTEMaTH4YECKOE BCell nearoroMeTpuku B ueiom [1; 2; 3].
MOJICITAPOBAHIE LIEJIOCTHO-CUCTEMHOTO  IIMKJIa OmHako s  CHHEPTreTHYECKOTO  Pa3BUTHSA
JKH3HEICATEILHOCTH — nepBas 3a7a4a BEIJICJICHHBIX Tpo0JeM HE00XOAMMO TOCTPOCHHUE
Me1arOTOMETPHKH; MaTeMaTH4YeCKOe (U3NKO-MAaTEMAaTHIECKOTO 00pa3a OIpeneEHHBIX
MOJICIUPOBAaHUE  IEJIOCTHO-CHCTEMHOTO y4eOHOTro 3amad. MOXHO paccMaTpuBaTh JHOOBIe  (QOPMEI
JIEHCTBUSL — BTOpas 3ajJavya IeJaroroMeTpHKH; MIPEICTABICHHS JTaHHBIX MIPOIIECCOB: oT
MaTeMaTH4YeCKOe MOJIETUPOBAHKE LIEJIOCTHO- MEXaHHYECKHX JI0 OOJOYHBIX TCXHOJOTHH, OIHAKO
CUCTEMHOW KOMMYHUKATUBHOM JESITENBHOCTH — MEXaHHUYeCKast MOJICNTb TTO3BOJIUT Tydrne
TPEThsl 3ajjaua MeAaroroMeTpUKH; MaTeMaTH4YecKoe MPEACTaBUTh  YCTAHOBJICHHbIE  3aKOHOMEPHOCTH.
MOJICIUPOBAHUE  IIEJIOCTHO-CUCTEMHOTO CyOBCKTa W3BeCTHO OAHO W3 KJIACCHUYECKUX OMpeAeleHui
JIeATENbHOCTH — YETBEPTas 3a/1a4a Ne1aroroMeTpuKu MEXaHUKM KakK HCKYCCTBE oIlyckaHusi bora Ha
U pacCMOTPEHHBIE B allpuoOpU MOCIEAYIOUIUE 3a1aul 3eMiTt0. DTO COCTABIISIIO KYJIbMUHAIMOHHBINA d3PPEKT
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mo6oro JIPEBHETPEIECKOTO TEaTPaIbHOTO
CHEKTaKisi, KOrga C  T[OMOLIBI0  Pa3IMYHBIX
UCKYCCTBEHHBIX  ITIPHCIIOCOOJICHHH  Ha  CLEHY
OMyCKaJICA COOTBETCTBYIOIMK 00pa3 bora wu
Pa3BUTHE 3TUX TEXHUYECCKHUX CPEJCTB B NATbHEHIIIEM
U ONpenenuiao Oa3WCHBIA CMBICT MEXaHUKH Kak
0COOCHHOW HAyKH.

KonmuecTBeHHBIN aHaIM3 9UCIa CTPYKTYPHBIX
3JIEMEHTOB MUKITAYECKUX TIPOIIECCOB
JKU3HEICATEIIFHOCTH,  IICUXOIIOTO-TIEIarOTMIeCKOT0
CHCTEMHOTO  aHaln3a, TEOpUH (POPMUPOBAHUS
WHTEJUIEKTa YKa3bIBaeT Ha KOHKPETHYIO
OTpeneneHHOCTs 3TOW Mephl — naBeHaauats (12)
2JIEMEHTOB. B IIEJIOCTHO-CHCTEMHOM  IIHMKIIE
KHM3HE/ICATEIBHOCTH  BBIICHSIOTCS  CIEAYIOIINe
[[EJIOCTHO-CUCTEMHBIE  3JIEMEHTHI: 1) HadaJIbHBIHA
CyOBeKT; 2) 0000MEHHAS SSITEIBHOCTD; 3) CPEeICTRA
JIeSITeNIbHOCTH; 4) TeXHOJIOTHYeCKas AesSTeIbHOCTD;
5) nmnpeaMer JesTeNbHOCTH; ©6)  KOHTPOJBbHAS
JIeATeNbHOCTB; 7) pe3ynbTar (TIpoTyKT)
NESTENBHOCTH, 8) pHUTyalbHas IesITelIbHOCTE; 9)
ompenMedeHHas TOTpeOHOCTh; 10) Bocxomsmas
JIESITEIIBHOCTD, 11) KOMIayH/-CyOBEKT; 12)
pa3BUBaIOMIas JCATEIBHOCTH. Pe3ympTaToM 3STOU
JESITETBHOCTH SIBISIETCA CYIEep-CyOBeKT, KOTOPBIN
OTKPBIBAET TOCIEAYIOUTHNA ITUKI Pa3BUTHI CyOBEKTa
JKU3HEICATEIIEHOCTH.

KonnuecTBeHHOE MpeACTaBIEHHE ICHXOJIOr0-
MEearorHYeckoro  CHCTEMHOTO — aHalu3a  TaKKe
akTyanu3upyeT  naBeHannatb  (12)  cHCTEMHBIX
nedcTBuid: 1) BBLAENUTH OOBEKT H3YUYEHHS Kak
cucTeMy; 2) ONpeNeNuTh MOPOXKAAIOILYI0 cpeny; 3)
YCTaHOBHUTH IIEJIOCTHBIE CBOWCTBa mpeamera; 4)
MPEICTaBUTh YPOBHM  aHANW3a CHCTEMBL, 5)
BEIJICITE  CTPYKTYPY YpOBHS; 6) OINpeneuTh
CTPYKTYPHBIC DJJIEMCHTHI YPOBHS; 7) YCTaHOBUTH
CHCTEMO0Opa3yIoIINe CBI3U YPOBHS; 8) MPEACTaBUTh
MEXYpOBHEBBIE CBS3H 00BEKTa; 9) BEIIEIUTE PopMy
opraHuzauu npeamMeta; 10) ompenenuTs CHCTEMHEIE
cBoiicTBa 00bekTa; 11) ycTaHOBUTH TOBeIEHHE
npeaMera; 12) TpeACTaBUTh MPOTHO3 Pa3BUTHS
oObekTa. BpleneHHas COBOKYNMHOCTh CHCTEMHBIX
JICCTBUH  COCTABISIET ONpenenéHHylo «A30yKy
Kuzuwmy» [5; 6; 7].

Amnanmus 0a3uCHBIX OCHOB TEOpHUH
(hopMUpOBaHHS WHTEIUIEKTA B YCIOBHSAX IIEIOCTHO-
CHUCTEMHOW  KHU3HCICATCIBHOCTH  yCTAHABIMBACT
JIBEHAIIATh (12) JTaroB (hopMupoBaHUS
HMHTEIUICKTA!

1) eI0CTHO-CHCTEMHAs OPHEHTAIMOHHOCTH;
2) IIeITOCTHO-CHCTEMHAss MOTHBAI[IOHHOCTb;
3) meNocTHO-CUCTEMHAs BU3YalIbHOCTB;

4) 11e7I0CTHO-CHCTEMHAs aKyCTHIHOCTB;

5) HeOCTHO-CUCTEMHAsI KAJIOPUMETPHIHOCTB;
6) IeTTOCTHO-CUCTEMHAS TEPMOTUHAMUYHOCTE;
7) IENOCTHO-CUCTEMHAsI 0OOHATEITPHOCTD;

8) Ie0CTHO-CUCTEMHAsE MAaTEPHAIHHOCTD;

9) nenocTHO-CUCTEMHAs PELIENTOPHOCTE;

10) 11e10CTHO-CHUCTEMHAsI PEUHUCTOCTD;

11) nenocTHo-cucTeMHass MUCbMEHHOCTD;

12) 1enoCTHO-CUCTEMHAs! TyXOBHOCTb.

YcraHOBIEHHOE MHOYKECTBO 3TaIoB
(OpMHUPOBaHUSI HHTEJIEKTa COOTBETCTBYET BCEM
(opmam BoCTIpHATHSI THPOPMAIIMU 00 OKpY’KaromeM
Mupe.

CoBMECTHOE  COYETaHHWE  IICHXOJOTMYECKOU
TEOPHHN AEATEIBHOCTH, NICHXOJIOTO-TIEAarOTHIeCKOro
CHUCTEMHOTO aHalu3a W Teopuu (OPMUPOBAHUS
HHTENJIEKTA B PAa3JIMYHBIX COOTHOIICHUSAX CO3AAIOT
pasHoobOpa3HbIe hopMBI u CTPYKTYPBI
KUBHCACATCIBHOCTH, COOTBETCTBYIOIIUEC um
CHUCTEMBI BOCIIMTAHUSA U O6pa30BaHI/IH, a TaKxXe
pE3yIbTaThl JaHHBIX MNPOLECCCOB: OT MHAWBUAYYMa
JI0 JINYHOCTH; OT «YaCTHYHOTO» CIEUHUaIuCTa 0
mupokonpoduibHoro. OJHUM U3 XapaKTEPHBIX
MPU3HAKOB B3aMMOJICHCTBUH JTaHHBIX IPOIIECCOB B
YCIIOBUSX JKM3HEAEATENBHOCTH SIBISCTCSA Iepeaava
KM3HEHHOTO ONbITa MEXIY IOKOJCHUSIMH, KOTJa
BBIITOJTHSIOTCS «cyOBEKTHO-TIPEIMETHO-
CyObeKTHbIE» OTHOIIEHHS B YCIOBHAX OOIICHHS,
o0y4eHHMsI W TPaKTHYECKOW  JIESATENHbHOCTH.
Benymmvu riaromamu  yueOHO-TIpodecCHOHATBHOM
JIESITEIBHOCTH ~ MOKHO ~ CUMTaTh:  (DOPMHPOBATH,
Ipy3UTh, MHaBUTh, BCTaBIATH (MO3TH), KPYTHUTH
(ydeHnka) W T.I. B 3aBHCHMOCTH OT YCIIOBHH
00pa3oBarebpHOro mpocTpancTsa [7; 8; 9].

Haubonee mnpuemiiemoii (opmMoii MOAEITBHOTO
5p(PEKTUBHOrO  MAPTHEPCTBA  «YUHUTEINb-YUCHUK)
SBISIETCSl  BpallleHWe, TO  €CTh  BO3HHUKAeT
BpallaTenbHas napa ¢ MaKCUMaJIbHOW CBSI3BIO MEXIY
HUMH — 3yOuaras JAnAaKkTHYecKas Iiepenada, B
KOTOpOH OTpaKalOTCS BBIICNICHHBIE TJIAarojibl C
MaKCUMaIBHOH 3P PEKTHBHOCTRIO. TakuM 00pazom,
(dopmoobpazoBaTereM mporiecca pa3BUTHA
KHU3HEACATCIBHOCTH SIBIISIETCS JIBCHALATH
KOHEYHasl 3Be3[ja — 3Be3/la OpHraMMBI. U3 SI3bIKa
JIpEBHEN  erumneTckod HapOAHOCTH KONTOB 3pII
03HayaeT yucio 12, a raMma - TapMOHHMIO.

Pucynoxk 1 - Ilapa 3Be3x dpuraMmmel.
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W3 wucropum peaMrud  HM3BECTHO, YTO HA
HeOocBojie B Buduieeme noa ozapeHneM aBeHaIaTiu
KOHEYHOW 3Be3npl  mnosiBwics  Chnacurens  —
HOBOpOXJeHHbII Mucyc wu »3ta 3Be3ga B
XPUCTHAHCTBE cuuTaeTcs cuMBoiioM Mucyca m Ero
12 y4eHUKOB.

Cybnext

AeATEMbHOCTD

HeATEMBHOCTE

Onpemvesdernman
9 TotpebnoocTs
P!

Texmonorinteckate

PrrvameHas

eEROCTY EXHOMOTIMECKAR

11

TTHCRMEHE
10CTR

10

PEICTOCTE

Q  peuenroproeTs

MaTepHATEHOCTE

3

B Hameil ¢u3nko-MaTeMaTH4ecKol MOJENn
MO>XKHO BBIJACIIUTH TpI/I OCHOBHBIX BHIA 3BEC3/bl
DplUramMmbl: 3Be3/1a — JKU3HENIEATEIbHOCTD; 3Be3/1a —
CHCTEMHBI aHaJIu3; 3Be37a — STam (OPMUPOBAHUS
HHTEJUIEKTa, KOTOPHIE BBITIONHSIOT pa3InyHbIE POJIH.

12
Iporsos ™
PAENTIA

ToBenerme
CHCTEMBI

Cucrememie
CEDITCTER

IlenocTHBIe cEOTICER 3

PucyHok 2 - Buabl 1eJ10CTHO-CHCTEMHBIX 3BE3]] JpUTraMMbl.

OcHOBHOe TpeboBaHHE MNpPU NPOEKTHPOBAHUH
Mozeneii 3y0uaThiX JHUJAKTHYECKAX MEXaHH3MOB
3aKJIFOYaeTCs B TOM, YTOOBI Iepeiaya B J1r000e Bpemst
W Ha JOOBIX pexuMax ydyeOHOH  paboThI
obecrieunBana HENPephIBHYIO IIepeAady BpalICHUS
OT OJTHOTO 00pa30BaTEIbHOIO AJIEMEHTA K JPyroMy.
[Tpu 5TOM B 3y0YaThIX AUTAKTHYECKUX MEXaHH3Max
BCErJa JOJDKHO 00ecleyMBaThCsl  MOCTOSHCTBO
HepeIaTOYHOro OTHOILCHUS nH(OpPMAIHHL.
[TocTosiHHOE TIepeAaTOYHOE OTHOIICHHE B 3y0YaToM
OUIAKTHYECKOM MeXaHu3Me o0ecreuuBaeTcss — 3a
cuer MIPaBHIBHOTO nozxdopa npodunen
COIPUKACAIONINXCS  TIOBEPXHOCTEH, OTpaXKarolux
OPHUCHTHUPOBOYHY1O, HCIOJHUTECIbHYIO u
KOHTPOJIBHYIO ~ 4YacTH  (HOPMHUPYEMOTO  y4eOHO-
poQeCCHOHANBEHOTO 3HaHUS. Y CIOBHS OIpEAeiseT
TeopeMa IMIaKTHYECKOTO B3anMOAEHCTBHUS: oOImas
HOpMaJjib, MPOBEACHHAS Yepe3 TOUYKY KacaHus JBYX
npodunelr 00pa3oBaTENFHOTO MPOCTPAHCTBA, JIESIHT
MEXCYyOBEKTHOE DACCTOSIHUE Ha 4YacTH, OOpaTHO

HPONIOPLHOHANILHEIE YTIIOBBIM CKOPOCTSIM
(bopMUpOBaHUsI 3HAHMS, T.C.:
o, OW
I, =— = ——=const
®, OW
IIpodmin  oOpa3oBaTeNbHBIX  CYOBEKTOBR,

YIOBIIETBOPSIIOIINE TPEOOBAHUIO OCHOBHOW TEOPEMBI
JIUJAKTHYECKOTO B3aUMOJICUCTBUS, YCTaHABIMBAIOT
YCJIOBHE COIPSKEHHOCTH. B 3aBucumoctu oT

pellaegMbIX  TUIAKTHYECKUX 3a7ad  HeoOXoauma
pa3paboTka CICTIHATBHOM 9BOJILBEHTHOM
00pa3oBaTeNbHOM TTOBEPXHOCTH, KOTOpas
obecrieunBacT 3¢ dexTuBHOE MpeIMETHO-

JIeSITENFHOCTHOE B3aMMOJACHCTBHE 00pa30BaTebHON
mapel, Yepe3s KOMMYHHUKAaTHBHBIC 3BE3IBI DpLUraMMbI
MOJICIAPYETCA LIEJIOCTHO-CUCTEMHOE
00pa30BaTeIbHOE MPOCTPAHCTBO, HAIPABICHHOE Ha
¢dbopmupoBanue CHELHAAINCTOB C 3aJaHHBIMH
xapakTepuctTukamu. llpu 3TOM MOXHO 3a7aBaTh
pa3n14qule pe>1<1/1M1>1 JUOAKTHYCCKOI'O
BSaHMOﬂeﬁCTBHH nu l'[pI/IMeHSITb MaATEMATUYCCKOC
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MOJIETIMPOBaHNE METOJIaMHU TrapMOHNYECKUX
(yHKIMIA, OTpaKalOUIMX BpAILAIOIIMKA  XapakTep
MeIarOTOMETPHUECKUX  MapaMeTpoB. [ JaBHBIMH
00pa3oBaTeNbHBIMA ~ MOJENISIMH  BpaIaTeIbHBIX
TEXHOJIOTUI CleAyeT CYMTaTh HPOCTPAHCTBEHHOE
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EXISTING IN GEORGIA LOCAL ROAD CONSTRUCTION MATERIALS
AND THEIR OPTIMAL USE IN THE CONSTRUCTION OF PAVEMENT

Abstract: The questions about the use of local stone materials in road construction in Georgia. It is said that
one of the main causes of intense deformation and wear coating is the massive use of crushed gravel obtained from
local quarries, which requires solving a number of problems in the nature of the problem.

The article marked that the use of gravel, in order to ensure the sustainability of a shift of the most promising
is the introduction of small amounts of cement in the non-rigid pavements. Such semi-rigid pavement is designed in
Georgian Technical University.

The article raised the question of what to supply road construction Georgian stone materials is very important
to the discovery and creation of basic quarries there plants for the production of rubble that will enable centralized
supply of high-quality road construction rubble, and that the creation of a basic career when choosing
metorozhdeniya preference should be given to the deposits that are relatively close in terms of transporting goods
will be more profitable.

Key words: local stone material, crushed gravel, basic career, whin strins.

Language: Russian
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CYHECTBYIOIIME B I'PY3UU MECTHBIE TOPOKHBIE CTPOUTE/IbHBIE MATEPHAJIBI 1 UX
OIITUMAJIBHOE UCITIOJIb30OBAHUE B KOHCTPYKIUAX JOPOXXHOU OAEX/bI

Annomayusn. B cmamve paccmompeHnvl 8ONpoCtl 06 UCNONb30BAHUSL MECMHBIX KAMEHHbIX MAMEPUaios 6
dopooichom cmpoumenvcmee I pysuu. Ckazano, ymo 0OHA U3 OCHOBHBIX NPUYUH BO3HUKHOBEHUs Oedhopmayutl u
UHMEHCUBHO20 U3HOCA HNOKPbIMUSL SGISemcsi MACC080e UCHONb308aHue OpOOIeH020 2pasusl, NOLYYEHHO20 C
MECmHBIX Kapbepos, a Imo mpedyem peuwenus yeno2o psoa 3a0ay npobiemMHo20 Xapakmepa.

B cmamve  ommeuenno, uwmo npu UCNOIL30BAHUU 2SPABULHO20 MAMepuald, ¢ yeiblo obecneyenus
yemoudugocmu K coguey Haubonee NepCneKmueHbIM S6NISIeMcsl GHECeHUe HeOOabuux 000a60K YeMeHma 6
HedicecmKue 00podcHvle nokpvimus. Takoe nonysicecmioe 0opodicHoe nokpvimue paspabomano 6 I py3unckom
MEXHUYECKOM YHUGepcumenie.

B cmamve nocmaenen eonpoc, umo 0ns chabiceHuss OOPOHCHO20 cmpoumenvcmea I py3uu KameHHbLMU
MAMePUAIaMu 8ecbMa GANCHBIM SIGIAEMCST OMKpbImue OA3UCHBIX KApbepo8 U CO30aHue Mmam 3a60008 No
npou3zeo00cmey ujebHsl, Umo coenaem G03MONCHbIM YESHMPALU308AHHOE CHADICEHUE OOPOICHO20 CMPOUMENbCMEd
BbICOKOKAYECMBEHHBIM WjeOHeM, U 4mo Oas CO30aHUs OA3UCHO20 Kapbepa npu evlbope MemopoNCOeHUs.
npeonoymenue HYJiCHO OmMOAmb Mmem MeCHOPOICOEHUIM, KOMOpble PACHOLONCEHbl CPABHUMENbHO ONU3KO U C
MOYKU 3pEHUsL MPAHCNOPMUPOBAHUS NPOOYKYuU 6y0ym 60/1ee 8bl200HbIMU.

Knrouesvle cnosa: mecmuvie kamenHvle mamepuanu, Opooienvlil 2pasuil, OA3UCHbIE Kapbepbl, NPOYHOCHLb
nopoo.

IIpyn KOHCTPYHMpPOBAHUM [JOPOXKHOH OZIEHKIIBI MaTepuanamMy, OIHAKO OHM B OCHOBHOM HM3KOTO
oco00oe BHMMaHHME YJICISIETCS  HCIOJIb30BAHUIO KayecTBa M MX HCIOJIB30BAHHE B JOPOKHOM
MECTHBIX KaMEHHBIX MarepuanoB. M3BecTHO, dUTO CTPOUTEIBCTBE 3a4acTyl0 HE NPHHOCHUT XOPOIIETO
TEepPPUTOPUS I'py3un Oorata KaMEHHBIMU pe3ynbrara.
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Ha mHOTMX yuyacTkax HallMX JOPOT U yIHIL, B
YCIIOBHSIX BBICOKHX CKOPOCTEM M HHTEHCHBHOIO
JIBIDKEHUSI COCTOSHHE JOPOXHOTO TOKPHITHS HeE
obecrieunBaeT HOpPManbHOe  (YHKIMOHMPOBaHUE
TPAHCHOPTHOTO NOTOKAa. OMBIT CBUJAETEIBCTBYET O
TOM, YTO B YCJIOBHAX MSTKOIO KJIUMaTa ¥ TOPUCTOTrO
penbedpa I'pysum Ha OompmMX yKJIOHAaX, Ha
[IOBOPOTaxX, B MeCTaX OCTAaHOBOK HHTCHCHBHOE
JIEWCTBHE CHJI TOPMOXEHHUSI W TATH aBTOMOOMIISA
HETaTHBHO BIMSET Ha COCTOSHHE JOPOKHOTO
NoKpbITHA. [l03TOMy Ha HEXECTKHX IOKPBITHAX
MaccoBO  BO3HMKAlOT  JAedopMalMu  CHABHUTA,
BCJICICTBHE YETO JOPOKHOE NMOKPBITHE MHTCHCHBHO
M3HAIIMBACTCSI W  Pa3pylIaeTcs, YBEIHUYHUBAIOTCS
JTIOPOXKHBIE JKCIUTyaTallMOHHBIE pacxofsl,
YMEHbIIaeTCs JIOJITOBEYHOCTh HOKPBITHS,
yXyaumaercsi 0e30MacHOCTh W YCJIOBHS JBMKCHUS
TPaHCIIOPTHBIX CPEJICTB, CTAHOBUTCS HEOOXOIMMBIM
CHUCTEMaTHUYECKUI PEMOHT Ipoe3kel 4acTH A0pOorHy,

YCTPOKICTBO JIOTIOJTHUTETIBHBIX CJI0EB Ha
neGopMHpPOBaHHOM  cjJ0oe, 4YTO B  pe3yJbTare
MPUBOJAUT K YPE3MEPHOMY YBEIWYECHHUIO TOJIIMHBI
MIOKPBITUH.

OnmHa W3 OCHOBHBIX INIPUYUH BO3HHKHOBEHUS
nedopManuii ¥ HMHTEHCHBHOIO H3HOCA MOKPBITHA
ABJIACTCS MAaccOBOE€ HCIIONB30BAaHHE APOOIEHOTO
rpaBus, IOMYYEHHOIO C MECTHBIX KapbhepoB. JTa
TpaaMUysl yKOpPEHWJach JaBHBIM JIaBHO H B
OIIPE/ICNICHHOM CMbICIe Oblla ONpaBAaHHA Ha
paHHUX OJTamax pa3BHTUS TPAHCIOPTa, KOTJa
WHTEHCUBHOCTb W  CKOPOCTb  JIBHDKEHHSI  OBUIH
ropasJio HUXe.

OO1mast NpOTSHKEHHOCTh aBTOMOOWIIBHBIX JOPOT
MEXIYHApOJHOTO M BHYTPUTOCYIApCTBEHHOTO
HasHaueHuss B [pysum c 3200 xm (Ha 1938 ron)
yBENMUMIach Ha CErOAHSIIHWN JEHb IOYTH BJIBOE.
COOTBETCTBEHHO, BBIPOCIO KOJWUYECTBO MOKPHITHH
YIYYILIEHHOTO THHa. B 3TOT ke nepuon noutu B 15 u
Jaxe OoJee pa3 YBENMYWIACH CETh JOPOXKHBIX

mopor. Eme Ooyiee  3HAYWTENBbHBIE  CABHUTH
OKHIAIOTCS B OTOM HAalpaBleHHMH B Oyryliem.
CoryiacHO  TUIaHYy  TMEPCHEKTHUBHOTO  Pa3BUTHS

nopoxkHoOW cetn ['py3um Ha Onwkaiiniee Oymyiee
npeaycMoTpeHo yBennueHue Ha 3000 KuiomMeTpoB
o01eil MPOTSHKEHHOCTH JIOPOT MEXTyHapOJIHOTO U
BHYTPHUTOCY/IapCTBEHHOTO HaszHaueHus. B Towmucu
TeHepabHBIN TUTaH PEKOHCTPYKITUH
MpeAyCMaTPUBAET 3HAYMTENILHOE PACIIMPEHUE CETH
JIOPOXKHBIX ~ JTOpor.  bombiive  MepCreKTHUBBI
OTKPBIBAIOTCS TAKXKE U MIEPE]l IPYTUMHU TOPOJAMHU.
Bce 310 TpeOyeT pelieHHs Lenoro psjaa 3axad
npobimemMHoro xapakrtepa. C OIHOH CTOPOHBI, B
JIOPOXKHOE CTPOUTEIBCTBO JIOJDKHBI OBITh BHEIPEHBI
Takhi€  KOHCTPYKIHM  JOPOXKHOTO  MOKPBITHSA,
KOTOPBIC, B YCJIOBUAX HCIIOJIB30BAHUSA MOJYYECHHOI'O
C MECTHBIX KapbepoB TPaBUHHOTO MaTepuaia,
MaKCHMaJIbHO obecrieyat COOTBETCTBYIOIIYIO
MPOYHOCTh JIOPOXKHOTO TIOKPBITUSI OTHOCHUTEIBHO
nepopmanuii caeura. C apyroi CTOPOHBI, C IETbIO

MOJyYeHUs  W3HOCOYCTOMYMBOCTM U CO3JaHUSA
IIEpOXOBAThIX IOBEPXHOCTEH, BO BCEX CIydasx
npoOieHbIil TpaBUil JOKeH OBITh 3aMEHEeH B
MOBEPXHOCTHBIX CJIOSIX JOPOJKHOTO TOKPBITHS Ha
me6eHb, U3TOTOBJICHHBIN U3 BBICOKOIIPOYHBIX MOPOI.

ITpn ncmonp30BaHNK TPAaBUMHOTO MaTepHana, ¢

LEeNbl0  O0ECIleUeHNs yCTOWYMBOCTH K  CHABUTY
Haubosiee TMEPCHEKTHBHBIM  SIBIISIETCS.  BHECCHHUE
HeOONMBIIMX J00aBOK I[EMEHTA B  HEXKECTKHE

JIOPOXKHBIE TOKPBITUS.. OT yCOBEpIIEHCTBOBAHHBIX
MIOKPBITUH TAaKOrO THIIA OIpPEASIEHHBIM TEXHHKO-

SKOHOMHYECKHM  IPEUMYIIECTBOM  OTJIMYAETCs
MONY’KECTKOE  JIOPO’KHOE  TOKPBITHE, KOTOpOe
paspaboraHo B ['py3MHCKOM  TEXHHYECKOM
YHHUBEPCHUTETE.

[MonyxecTkoe MOKpBITHE IpeACTaBisieT coOon
MOKPBITHE, CO3/aHHOE U3 OWUTYM-MHHEpPAILHOMN
CHCTEMBI, B KOTOpO€ BKIIOYEH IIPOMEXYTOUHBIH,
TOHKMM IKECTKHH CIOH M3 IMECOYHO-LEMEHTHOIO
pactBopa. Takol MECTKUH CIOW BBINOJHAET POJIb
cKeJera (ocToBa), pe3ko YBEIINIUBACT
KOHCTPYKTUBHYIO ~ JKECTKOCTb ~ MOKPBITUS U
YCTOHYMBOCTb K Ae(opMaIiy CABUTA.

[TosyxecTKoe MOKPHITHE OOXOAUTCS JELIeBIIe
ac(anbTOOETOHHOIO TIOKPBITUSI TOH K€ TOJLIMHBI, B
TO € BpeMs €ero IPOYHOCTh B HECKOIBbKO pa3
MPEBBIIIACT MIPOYHOCTh ac(aabToOEeTOHHOTO
NOKpBITHS. OCOOEHHOCTBIO €r0 TOKPHITHH SIBIISICTCS
TO, YTO B TOPH3OHTAIHHOM HAIpAaBICHUH OHHU
paboTaroT Kak >KecTKue OCTOHHBIC IMOKPBITHS, a B
BEPTHUKAILHOM HANpaBICHUH — KaK HEKECTKHE
ac(anpTOOCTOHHBIE TMOKPHITHA. VX TeXHHYecKoe
MIPUMYIIECTBO OBIJIO MOATBEPXKACHO MPAKTHIECKUM
UCTIONIb30BAHMEM WU COOTBETCTBYIOIIMM DPacdyeTOM
YCTOWYHMBOCTH TOHKHX IUIUT K ITPOIOJIBHOMY H3THOY.
ITokazaTteneM  HKOHOMHYECKOTO  MPEUMYIIECTBA
ABJAACTCA TO, 4YTO B TOJYXCCTKHUX TTOKPBITHUAX
BO3MOXKHO IIMPOKOE HCIOJIb30BaHUE T'PABUHHOIO
marepualia HU3KOH IIPOYHOCTU B HATYpPAJIbHOM BHUIC
wim nepepaboTaHHOTO B IIEOCHBb, a TaKXKe IPYTHX
HEKOH/INIIHOHHBIX KaMEeHHBIX MaTepHaoB,
UCTIONIb30BAaHNE KOTOPBIX, KaK HEYCTOWYMBHIX K

CABUTY MAaTEpHWajoB 3alpelleH0 HOPMAaTHBHO-
TEXHUYECKOU JOKYMEHTAIUEH.
C mempto eme  OONBOIETO  YBEIHMYCHHS

YCTOWYHMBOCTH K CIBHUTY B TOJIY>KECTKHX JTOPOKHBIX
OJISKAAX, HAPALY C YCTPOHCTBOM ITPOMEKYTOUYHOTO
KECTKOTO CJI0fl, 11eJe3000pa3sHo yMEHBIINTHh Ha 1-
1,5% xommduecTBO OMTyMa, IO CPaBHEHHIO C
ONTHUMAIbHBIM KOJIMYECTBOM, IPELYCMOTPEHHBIM
TEXHUYCCKUMHU YCIIOBUSAMMU. YMeHblIeHne
KOJIM4YeCTBa 6I/ITyMa YMCEHbBIIAET IIJIACTUYHOCTH
HOKpLITI/Iﬁ u, COOTBCTCTBCHHO, TIOBBIIIACT
YCTOWYMBOCTh K CIBHTY, OJHAKO, B TO XK€ BpeMs,
YCHUJIMBAeT W3HOC IOKpHITHH. Bo n3bexanue storo
HEraTHBHOTO SIBJICHUS HEOOXOIMMO HaHECTH Ha
TaKWe MOKPBITHS MOBEPXHOCTHBIN M3HOCOCTOMKUH 1
BOJIOHETIPOHULIAEMBIH 3aIUTHBINA CIOH.
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B OUTYMHO-MUHEPAIIbHBIX cucreMax
YMEHBILICHHE KOJIMYecTBa OHTyMa CBSI3aHO C
HEOOXOAUMOCTBIO YBEIUUYEHUS KauecTBa
TpaMOOBaHUsI MOKPBITUH. Hanecenue
HU3HOCOCTOMKOTO, BOJOHEIIPOHULIAEMOT'0
IIOBEPXHOCTHOI'O cios u MaKCHMAaJIbHOE

TpaMOOBaHHE — T€ OCHOBHBIE (AaKTOPBI, KOTOpBIE
00eCIIeYnBaOT KOMIICHCAIHIO HETaTHBHBIX
MOCNICCTBUH YMCHBIICHAS KONMYECTBAa OHTyMa.
YMeHbIIEHHE KONWYecTBa OWTyMa B TOKPBITHSAX,
Hapsiay ¢ TEXHMYECKUMH IPEUMYIECTBaMH, CBI3aHO
CO 3HAYUTENBFHBIM SKOHOMHYECKUM JPPEeKToM —
IKOHOMHEW OHWTyMa, YeMy Ha COBPEMEHHOM OJTalle
HpHugaeTcs rocy1apCTBEHHOE 3HaUCHUE.

IIpy  TEXHHUKO-?KOHOMUYECKOM  CpPaBHEHUHU
pa3IMuHBIX BapUAHTOB MOJYKECTKOTO JIOPOKHOTO
MOKPBITHSL TIPEIIIOYTCHUE JOJDKHO OBITh OTJAaHO
TOMY W3 BapuHaHTOB C OJMHAKOBOH NPOYHOCTHIO, B

KOTOpOM IS yCTpOHCTBa 5KECTKOTO
MPOMEKYTOYHOTO  CJIOS ~ MaKCHMalbHO  OyneT
KCIOJIb30BaH I'PaBUMHBIN MaTepuall.

Ha CETOIHSAIIIHAN JIEHb JIOPOKHOE

CTPOUTEIBCTBO CTPAHBl MPAKTUYECKH MOIHOCTHIO
CHa0)kaeTcsi KaMEHHBIMH MaTepuallaMH C KapbepoB
MECTHOTO  TpaBus. OTH  Kapbepel B BHIC
MpEeanpUATHA HEOOJBIION MOIIHOCTH Pa3OpOCAHBI
o Bceil Teppuropun I'py3um u ciyxaT MHTEpecam
OTACIBHBIX JOPOKHBIX O6'I)€KTOB. CeroanijMe
OpraHu3aloHHbIe (OPMBI 00PaOOTKH KapbepoB He
SABISIFOTCSL d((GEKTUBHBIME U TPeOYIOT KOpPEHHOU
nepecTpoiku. MHOTOJIETHUH OIBIT ITOKa3bIBAET, YTO
Juls  CHaOXXEeHUs  JIOPOXKHOTO  CTPOMTENILCTBA
KaMEHHBIMH  MaTepuajlaMd  BeChbMa  Ba)KHBIM
SIBISIETCSI OTKPBITHE OA3MCHBIX KAPhEPOB U CO3JIaHHE
TaMm 3aBOJIOB IO ITPOM3BOACTBY INEOHS, YTO cHenaeT
BO3MO>KHBIM LEHTPAITN30BaHHOE CHaOxeHne
JIOPOXKHOTO CTPOMTENBCTBA BBICOKOKAYECTBECHHBIM
meOHeM.

Coznanne 0a3WMCHBIX KaphepoOB W 3aBOJIOB IIO
MIPOMU3BOJICTBY IIEOHS IMOJOXKUTEIBHO TOBIUSET Ha
MHOTHE (aKTOPhl JIOPOKHOTO cTpouTenscTBa. C
HUCIIOJIb30BAHHUEM BBICOKOKaQUYECTBECHHOI'O Hle6Hﬂ
yIIy4Iarcs TPaHCIIOPTHO-IKCILTyaTallHOHHBIE
IIOKa3aTeInu JOPOKHBIX HOKprTHﬁ, IIOBBICUTCA
MPOJIOIKUTENEHOCTD paboTsl TTOKPBITHH,
YMEHBIIATCS  JKCIUTyaTallMOHHBIE  pacXoipl, B
pe3ynbTaTe 4ero CyIIECTBEHHO IOBBICHTCS YPOBEHb
3 (HEeKTUBHOCTH JOPOKHOTO CTPOHUTEIBCTBA, OYIYyT
CO3MIaHBl YCJIOBHS JUII MAacCOBOTO  BHEIPEHUS
IIEPOXOBATBIX TOKPBITHH, CO37aHa BO3MOXXHOCTh
JUIl TIOJHOLIEHHOTO H3y4YCHHS CBOMCTB IEOH,
MOJTYYEHHOTO IIEHTPATN30BAaHHBIM IIyTEM C TOYKH
3peHHsI  €r0  WCHONB30BaHUS B JOPOXKHBIX
TMOKPBITUAX, B Ppa3JINIHBIX KIIMMAaTU4YC€CKUX
YCIOBHSIX. OTO BechbMa BaKHOE OOCTOSTENBCTBO,
ITOCKOJIBKY TIPEKHAA COBETCKas TEXHHUYCCKas
JIOKyMEHTalMsi He oOecrneuynBana MpPaBUIBHYIO
OLIEHKY KauecTBa MECTHOTO KaMEHHOI'0 MaTepHaia.
Bonee monHoe M3ydeHUe CBOMCTB IMICOHS MO3BOJIUT

HaM 3HAYUTENHGHO YMEHBIIUTH OOBEM TI'€0JIOTO-
TIONCKOBBIX Pa0OT C LENBIO ONpEeNICHNs] KAMEHHBIX
MaTepHalioB, HEOOXOMMMBIX IUISI CTPOUTEIHCTBA
aBTOMOOMJIBHBIX  JIOPOT, OCOOEHHO B pailioHax
YepHOMOPCKOTO TOOEpeXbs, B HEKOTOPHIX 30HAX
KOTOpOTO C MENbI0 OXpaHbl TNPHPOABI  yXKe
JUINTETIBHOE  BpPEMsl  3ampelieHa  3KCIUTyaTanus
MIECYaHO-TPABUIHBIX KAPhEPOB U BHIBO3 MaTepHaa.
3HAUNTENBHO YIYy4IIaTCsl MPUPOJOOXPAHHBIE U
sKojorndeckue ycnosusa. Co3maHue  0a3MCHBIX
KapbepoB JacT HaM BO3MOXXHOCTb MaKCHMAJIbHOM
MEXaHU3alluu U aBTOMaTu3aluu MpoueccoB JIO6I)I‘II/I
1 00pabOTKH KaMHS.

basucHble Kapbepbl M 3aBOJIBI 11O ITPOU3BOICTBY
mebHs  menecooOpa3sHO — co3jaBarb  Ha  Oase
MECTOPOXKICHUI  W3BepraeMbIx  mopon (A
W3HAIMBAEMBIX CJIOEB) W Ha 0aze MEeCTOPOXKICHUH
Ka4eCTBEHHOTO TpaBHHHOTO Marepuana (Juis Bcex
JIPYTUX KOHCTPYKIHMOHHBIX CJIOEB TOKPHITHs). Bo
BCEX APYIMX KOHCTPYKIHOHHBIX CIIOSIX JOPO’KHOTO
MOKPBITHS BO3MOXKHO HCIIOJIb30BAaHUE TI'PABHIHOTO
MaTepuana, MOIy4YeHHOTO C MECTHBIX KaphepoB.
TonbKO TakKUM IIyTEM CTaHET BO3MOXKHO IOBBIIICHNE
KauecTBa JOpOXXHOM cetu I'py3sum 10 ypoBHs
MHPOBBIX CTAHAAPTOB.

Breraucnenusamu MOATBEPKIAACTCA, qyTO Ha
TEppUTOpUU [py3uH C TEXHUKO-3KOHOMUYECKOU
TOYKH 3peHus Oojee 1enecoodpa3Ho CO3AaHKe JABYX
0azncHbIX KapbepoB (oauH B Bocrounoit I'pyswum,
Bropoii — B 3amagnod ['pysum) Ha Oase
MECTOPOXXICHNI H3BEPraeMbIX KPENKHX MOpPO.I.
Hapsimy c kapeepamu JODKHBI OBITH IOCTPOEHBI
COOTBETCTBYIOIINE 3aBOBI I10 IPOU3BOCTBY IIEOHS.
Kpome storo, HEoOX0mmMMO co3maTh ABa Oa3HCHBIX
Kapbepa Ha 0a3e MeCTOpOXKICHHH W3BecTHsKa. Ha
9THX Kapbepax OyAeT OCHOBAHO NPOU3BOJCTBO
M3BECTHSIKOBOTO IIEOHS U MUHEPATBHOTO MMOPOIIIKA.

C  menpl0  MOJHOTO  y4eTa  JIOPOIXKHO-
CTPOUTECIIBHBIX MaTCpUaIOB, PACIIPOCTPAHCHHBIX Ha
teppurtopun  I'py3un, Hamu Obula  coOpana
nH(oOpManys, UMEIoNascs BO BCEX TeX NMPOEKTHBHIX,
CTPOUTEIBHBIX W TEOJOTHYECKHX OpraHU3alusiX,
KOTOpBIE HIIYT ¥ HCCIEAYIOT MECTOPOXKICHUS
KaMeHHBIX MaTepuanoB. Ha ocHoBaHuMM 3TOrO
MaTepuaia COCTaBJIEHBI KapThl paclpeleieHUs
JIOPOXKHO-CTPOUTENIBHBIX KaMEHHBIX MATEpHaJOB Ha
teppuropun ['py3un. Ha nepBoii kapTe npuBeneHbI
216 MecTOpOXIeHHHA M3BEPraeMbIX, OCAKICHHBIX U
METaMOP(PUIECKUX CKaJIbHBIX MOPOA, a HAa BTOPOH —
328 MecTOpOXKACHUI TeCKa-TPaBHsL.

N3 148 mecropoknieHuil CKaldbHBIX MOpoJ (3a

HCKJITIOUEHHEM KapOOHATHBIX MIOpO/T) 98
pacnonokeHsl B 3amamHo I'py3um, a 50 — B
Bocrounoit  I'pysun. 60  OpOUEHTOB  3THUX
MECTOPOXKICHUH  cofepkaT  MOpOAbI,  MOpor

IIPOYHOCTHU KOTOpBIX MeHblIe 120 MITa.
MecTopokaeHusl CKalbHBIX IOPOJ, KOTOpHIE

OTHOCSATCS KO BTOPOMY KJacCy HOpOA MNEpBOM U

BTOPOHM TIpyNIbel, B OCHOBHOM COCPEIOTOYEHHI B
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BBICOKOTOPHBIX pailoHaxX F0KHOTO CckjoHa bosbioro
KaBka3zckoro xpe0ta, B KPHCTAIbHOM MAacCHBE PEKH
J3upyna u B roxxHoil wactu Manoro KaBkasckoro
xpebta. CBs3aThCi C HUMH MOXHO  TOJIBKO
aBTOMOOWJIBHBIMHA ~ JIOPOTAMH  YCTBEPTOU-TISITOM
KaTeropuu, KOTOpPbIE B OCHOBHOM PACIIOJIOXKEHBI B
TOpHOM  penbede u 3UMOH CTaHOBSTCA
TPYOHOIPOXOTUMBIMH. 3armackl HEKOTOPHIX TaKHMX
MECTOPOXKICHHI BeChMa Mallbl B OYeHb W3MEHYHBEI
0 MPOYHOCTH TOpPOA. BceieactBue 3Toro M3 3THX
MECTOPOXKICHUN U CO3MaHMs Oa3MCHBIX KaphepoB
MPUEMIIEMBIMH  OKa3aJliChb TONBKO 5, TIPOYHOCTH
mopoJl KoTopeix mpesbimana 120 Mlla, a mapka mo
n3Hocy — wu-25. Ha wux 0a3ze MOXHO cO31aTh
KapbepHOE XO3HCTBO M TIOCTPOMTSH 32 I'0J 3aBOJIbI 110
IIPOU3BOACTBY Hle6H$I MPpONU3BOJUTCIIBHOCTBIO KaK
MHHHMYM 710 50000 M.
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BJUSHUE 3EMCTB JJIOHBACCA "IIMTEWHOE JIEJIO" TOHBACCA KAK UICTOYHUK
IMOIIOJIHEHUSA BIO/KETA U BOPbBbI C IbAHCTBOM

Annomayun. B cmamve uccredyromcs mamepuanvl cmamucmuxku no baxmymckxomy u Mapuynonsckomy
yesz0am Examepunociasckoil 2ybepHuuL, o yuciie mop2oewix 3a8e0enull GUHHO-6000YHO20 NPOPUIs, COOPbL AKYU308 U
HAN0206 8 O100JICembl MECTHBIX 3eMCmE U [yM, npasosoe pe2yiuposanue KRUmeunHo20 0eia» 20Cyoapcmeom, poib
nonuyuu. [poananuzuposanvl OyeHKu 6peda NbsHCMEa 3eMCKUMU OesTMeISIMU U MHO2OYUCTICHHbLE NONLIMKU 60PbObL
C HUM, pe2yIupo8anUsl U 3anpenos mop2osiu cnupmuvim 6 konye 19 6. u 6 nepuood 1-ti Muposoti sotinul.

Knrouesvle cnosa: numetinas 1a6ka, akyus, BUHO, 600K, NbSHCMEO.

BIIVIMB 3EMCTB TOHBACY HA «IIMTHY CIIPABY» SIK JJ2KEPEJIO IIOITIOBHEHHS BIO/I’KETIB
TA BOPOTBBA 3 NIUSIITBOM

Anomayin: Y cmammi docnioscytomecs mamepianu cmamucmuku no baxmymcoxomy i Mapiynonecoxomy
nosimax Kamepurocnascokoi eybepHii, npo Yucio mopeosux 3axkiadie UHHO-20PITYaAH020 NPOQIN0, 300pu aKyusie
i no0amxig 00 00Hcemie micyesux semcms i [[ym, npasose pe2ynosants KNUMHOL Cnpagu» 3eMysiMu, poib NOJIYIL.
Ipoananizosano oyiHKu WKOOU NUAYMEA 3eMCbKUMU OLAYAMY T YUCTEeHHT CHPOOU OOPOMbOU 3 HUM, pe2yT08AHHS md
3abopon mopeieni cnupmuum y kinyi 19 cm. i 6 nepioo 1-i Ceimoeoi itinu.

Knrouosi cnosa: numna naexa, akyus, BUHo, 20PLIKa, NUAYMEO

BBy npaBooXOpoHHHX Ta  (iCKaIbHUX «IluTHa cmpaBa» Maja 3HAYHUI BIUIMB Ha
opraHiB Ha nuTHY crpaBy Pocii ta Ykpaiau no 1917 ¢dopmyBanHs OromkeriB baxMyTchkoro moBITY Ta
p. B ocraHHii yac mpucBsueHi mpani O. Spmuia baxMyty, ane ne nMTaHHS paHille JOCITIIHUKAMHU
[1,2], B. T'onuapyxa [3] . Cepen nociimkeHs 3 icTopii ictopii Jlonbacy He po3risaanocs.

JIoHEeUYMHH B3araii, poJli «rOpLTYAHOTO» aKIU3y B Y Pociiicekiii  iMmepii 3HaYHY YACTHUHY

HATIOBHCHHI MIiCIIEBUX OIOJDKETIB, 30KpeMa HEMAae mpuOYTKIB JePKaBHOI Ka3HU JlaBajia MUTHA CIIpPaBa,

npartpb 3 icTopii JOPasIHCHKOI «ITUTHOI CIIPaBN». MOJIATKU Ta aKIM3U JKOPCTKO periiaMeHTyBayucs [4-
14].
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[lepma 3ragka Mpo «IHUTHY CIIPaBY» MiCTHTbCS
y Haxasi, sikuit kynui baxmyTy, npe3ueHT i Micbkui
lomoBa Tumodiit Hazapos, Oypromictp Ocun
I'pomes, parman Iletpo MuxaiinoB, IMBUTEHHIA
crapocta IBan UerBepukoB, kymneunp [lapden
IlaBpuiioB i mie 30 KymiiB, BiICTaBHI CEpyKaHTH
OaxmyTcekoro Oatanpiiony Manee 1 IliBHiB,
kanteHapmyc llleranoB ckmamm 3 11 «xoHAMIIN IO
Kowmicii 3 Ynoxenns Karepunu II y 1767 p. [15,
c.154-159] . Kynmi mpocwimii  TO3BOMUTH  KYIIBIIO
3eMenb Iix MOCajgKy JICy, 3aroTiBIIO JApiB s
BUHOKYPIHHS 1 BCTAHOBUTH 3BHYAWHUI aKIm3 3 Bigpa
TOPIIKH.

CorsiHa KOHTOpA Biigana MUTHY COPaBy OJHOMY
kynuto [Tapgpeny 'aBpunoBy (Bin OyB cepen aBTopiB
Hakasy...), micis 3akiH4eHHS TEpMiHY IOTPiOHO
Bigmatu MarictpaTy npaBO pPO3MOAUIATH TMUTHY
CHpaBy MiX KyHIISIMH.

VY 1859-62 pp. B Baxmyti Oymo 8 ropimyanux
CKJ1ajiB, y HoBiTi - 11 [16].

BuHOKypiHHSM y TOBITI 3aiiManiocst 5 3aBOIB 3
ob0'emom 1,5 mimpioHM Bimep. Y 3araipHid cymi
nojatkiB noBity y 1867 p. [17] y 23436 py0. «mutHa
CIpaBay JaBaja:

Taoaunsa 1

IMopaTku «MUTHOI CIpaBU»

3a 491 nUTHI TaTeHTH 1658 py0.
3 19 BUHHX CcKIIafiB 190 py®.
3 7 cKJIaziB PeHCHKUX BUH 112 py®.
3 76 orpe6iB pOCiiCHKUX BUH 76 pyO.
3 IPMapKOBUX BUCTABOK alIKOTOJIFHIX HAIIOTB 410 py0.
10 BHHOKYpHWUX 3aBOJIIB 12,6 Tuc. py0. [17] .

[TIpo HeaOuWsIKy NOMYJSIPHICTH y IOPTOBOMY
Mapiynoni  NHTHHX MiCllb CBiI4aThb Marepiain
MOBITOBUX 3eMCTB.«HauwnHast ¢ cy000THI cpa3y mocie
MOJyYeHHs 3apaOO0THOW IUIAThl, NPAKTHYECKH JI0
Beuepa MOHeAeNbHHKA Kabaku B Mapuymnone Obun
3aII0JTHEHBl JIIOABMH. ['YIISTHKH —COIPOBOXKIAIHICH
NOCTOSTHHBIMH TUKHMH KPHKaMH, TIECHSIMH U OPaHbIO.
Konen sToMy HacTyman korma Bce IEHBIH OBLIH
MPONHUTE M Biajener] kabaka OoypIle B JONT HE
naBay. Hexortopele paOOTHHKH IOCIE TYJISHOK He
BBIXOAWIN Ha poOoTy. Hepenko mociie mbsHOK Ha
paboTe MPOMCXONII TPABMBI M OECIIOPSIIOK, HHOT/IA
Jaoke rpadexu ¢ youirictBamuy [18].

KarepuHociaBcbka ry0epHChKa 3eMChKa yIpaBa
y 1878 p. BiA3Hauama, mI0 HAWOLIBIIE TPOIIHH
MIPONMIIO HaceJeHHs MapiyniibChbKoro moBity -575

000 py0.; y Mapiiachkiii BoiocTi 256 TuC. pyod.; y
Bonontepieii 127 tuc. py0.; CpeTeHCOKii BOIOCTI —
113 Tuc. py0. ; Bix 75 mo 100 tHc.py0. BUTpayeHO y
MukonaiBChbKii, BrarotiBchbKii, CapTraHChKiH,
OunexcanaponeBchkiid 1 KapaHcbkiit; 1o 75 tuc. pyo.
y [eTpiBChKiid, Mauo-SIHHCONMBChKIH,
MuxaiiniBepkiii ; 10 50 THC.py6. y SNTHHCBHKIH,
HoBocmaciseekiii,IBanoBebkiti  Big 20 mo; 25 TwHC.
py0. mpommnu MemkaHIi BojocTed [ToKpoBCHKOI,
Baratupcbkoi, Mamnryuickoi, TeMpIoKCbKoi,
Emucasercekoi, Kamapcrpkoi, bemriBeskoi, , Crapo-
Kpemenunkcrkoi, Pomanoscrkoi, IlerponasniBcrkoi
[18].

Y Mapiynonscbkomy moBiti 'y 1878 p.Oyio
BUTpa4YeHO Ha ropiauani Bupoou 1 903 420 pyo.

MapinbosibChbKUi 3eMChKUI OFOJDKET:

Taéauns 2

Butpartu Ha ropinky

Ipu3HayeHHs1 BUTPAT Cyma
3eMCBKHI OI0/KET 1 082 273 py6.
MOJATKH 3 HACCJICHHS 663 350 py0.
HApOJHA OCBIiTa 479 699 py6.
MEIUIUHA 209 648 py0.
arpoHOMist 94 327 pyO.
BETEpHHApis 62 770 pyo.

Butpatn Ha aikoroib Ha OJHOTO YOJIOBiKa
cTaHOBWIIM Ha pik Bin 2,35 py0. B PomaHiBChbbKiit
BoutocTi 10 12,18 py6. B Maiiopcekiii Bomocti i 25,78
py6. B MapiiHChKiil BOJOCTI.

3emMchpkuii Tikap Mapiynonscekoro nosity C.@.
Kazancokmii mucaB: « 3a qoirue rofbl MbSHCTBA B
HallleM OTHONICHWH K OTOMY SBICHHIO yXKe
c(hOpMHUpOBAJICS  ONPEICICHHBII HUMMYHHTET U O
Bpe;:[e AJIKOTOJIM3Ma MBI Halie FOBOpI/IM myTs, HHOrga
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YAUBIISISICH KOJIMYECTBY BBIIUTOTO, HHOT/IA COXKAJIEs O
Bpele KOTOPBI MOXKHO 3THM IPUYHUHUTH, BpPEH —
CTEIIeHb KOTOpOTo MIOJTHOCTBIO HE
YUUTBIBACM. CTENIeHb BpeJa OT  aJIKoroJis
KoJloccalibHa. Benp mpuBesneHHbIE LIUGPHI 3aTpar
HACEJICHHS Ha aJIKOTOJIbHBIC HAITUTKY OBUTH CITUIITKOM
BIICUATIIAIONMMH. 110 MHEHHIO Bpaya «IPAYHHEI
ANKOTONM3Ma KOHEYHO SIBISIFOTCS  YPE3BBIYAHO
CJIOKHBIMH. .. I3 ipuBeieHbIX (P SICHO OHO, YTO
Bpel OT alKOroJu3Ma JUis ye3la OrPOMEH U 4YTO
6oprba ¢ HUM oIHKHA HadaThes» [19].

LixaBuMm Oymo Te, mo TraacHi MapiyniibCbKOro
3eMCTBa BBaXald, M0 «.. SPMapoK B ye3je
CYIIECTBYeT MHOT0, OCOOCHHOW MOTPeOHOCTH B
OTKPBITHU HOBBIX HET, MEX TEM OJ1aroiapsi UM CHIbHO
pa3BUBACTCS TIbSIHCTBOY .

VY nogiti 1871 p. Oyna oBigkpuTa sipMapka B
Maniit Sauconi, B 1872 p. y Caprani, HoBom
Kpemenunky. Y 1872-76 pp. spmapku y Kapaxyoi,
Crumi, Benmukiit Snicomni, IrraTismi, y 1880-1891 pp.

sipMapku Oimu Bimkputi y ¢. bemesomy, boratupy,K
apani, Jlacni, Manryuri, Yp3ydi. Ha mouarky XX cr.
MapiynonbchbKuii OBIT 3aHUMAaB 4 Micle y ry0OepHii.
VY 1913 r. BizOyBanocs 6inpme 80 spMapok S5-meHHi
SIPMapKH, HEIIOTHI.

3eMCBKi Hisiui BBa)KaJH, 10 «MMEHHO OOJIBIIOE
KOJINYECTBO SAPMapoK MPOBOIMPOBAJIO
0€30TBETCTBEHHOCTH U ITbSTHCTBO KPECThSH 1 TPHUBEIIO
K TOJTHOMY MaJIEHUIO CEeNIbCKOro Xo3stiicTBay [20].

Y BaxMyTchbKOMY TOBITI MacoBe MHSLTBO HE
OyJI0 TIOIIMPEHNM, AJIKOTOJIbHI Haroi CHOXKHUBAIIUCS
Hailyacrtime Ha cBsta. CTaTUCTHYHI BIJOMOCTI IIO
BaxMyTcpkoMy TOBITY cBiguath, mo B 1884 p. oxna
KopuMa jgoBojmiacs ax Ha 458 ocib, a B 1892 p. 1
KopuMa goBoamitocs Ha 570 ocib.

Y 80 poku XIX cromitts y mnoBiTi Oyno
BUHOKYpeHb 14. BHWHO-rOpiIYaHOI MPOIYKIIERO
TopryBaiu 12 kabakiB, 2 TpakTHpH , 20 MUTHUX JIABOK
Ta CKJIaJIB, 6 mocTtosutux faBopis [218, ¢.123].

Ta6auns 3
Iepeuik 3akaaaiB NUTHOI cIipaBu
3akJan Toprisii Micrto MoBiT
Yapkosi 11 124
PeHchkuX BUH 7 3
[TutHi Oy MHKH 69 337
Pociiicbknx BHH 1 75
Tpaktupis 5 3
byderi 4 -
Y 3aiKmKUX ABOpax 3 8
Ha po3nuB Ha sipMapkax 196 286
300pu 3 po3aApiOHOT TOPTiBII CKIIATAIH:
Ta6auus 4

360pu 3 po3apioHoi TopriBIi

3 PIOMOYHO1 5 py6.
3 PEHCHKOT'0 Morpedy 3 py0.
3 TOPLITYAHOTO MiBAITY 20 pyO.
3 HUTHOTO OyJMHKY 5 py®.
3 PO3IHBY Ha SIPMAPKY IO 1 py0. [21, c.124]

Buninsimcs OTpaaiBChKuil BUHOKYPHUH 3aBOJ
XpeHnosa (272,6 tuc. Bimep ropinku), npiHiBCbKHI
Crankesnya (339,5 tuc.Binep). [Ipudyrok akimsy Big
nirounx 5 3aBofiB craHoBHB 179,9 THC.pyO.

YV 1874 p. dymu Ta 3eMCTBa OTpUMAaJH MPaBoO
BHU3HAYATH KUTBKICTh MiCIlb MPOJAXKy Ta 3a00pPOHATH
TOPTIBIIO CIMPTHUMH HAaNOSIMA B THX UM I1HIINX
MICLIEBOCTSX.

[Tounnaroun 3 pedopmu ympaBiiHHS "THTHOIO
copasoro” 1885 p. [8,9,14,22] i mo BBemeHHS
Jiep>KaBHOT MOHOIIOJIT Ha 00ir cnupty B cepeauHi 90-
x p. XIX cr. [23,24], npencraBHHKH OpraHiB

3eMCBHKOTO  CaMOBpSyBaHHs  CIIBIOpAIfOBAIH 3
YMHAMU TYOCpHCBKOi aaMmiHicTpamii B CKIaji
ryGepHCHKOro 3 MoBiTOBUX crpas [Ipucyrcrais. Moro
OYOJIOBAaB T'yOepHATOp, BXOJWJIM Bille-ryOepHATOp,
Ip.pOp CYJOBOi TanaTH, YNpaBisAiodi aKIU3HUMHU
306opamu 1 Kazenoi mamatm, ryOepHCHKHIT
MIPEIBOIUTEIH IBOPSH, TOJIOBA TyOEPHCHKOT 3eMCHKOT
ynpaBu 1 Micekuit romoBa KarepwHociaBa. UneHu
NOBITOBHX [IpHUCYTCTBIH 3 MUTHHUX CIIpaB BUKOHYBAJIH
CBOT 000B’SI3KH HA IPOMAJICHKUX 3acalax.

3eMcTBa HE MaJIM TpaBa BiAKPUBATH 3aKJIAAH 3
MPOAaXy COUPTHHUX HamoiB [23,25].
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v 1894 p. KarepuHocinaBcbke 3e€MCTBO
NPUIHSJIO pIMICHHS 3aKpUTH Kabaku y cenax, Ta
CeJISTHH 3HAMIIUIM BUXiJ - MPOXoawiu 3-4 BepCcTH 110
3aBOJCLKOr0, IIAXTHOI'O CENMING, MicTa, 100
NpOBECTH B Kabakax BuXifgHi um cBara. 3 1895 p.
pimennssMm  KaTepuHOCIaBCBKOTO  I'yOEpHCHKOTO
3eMCTBa TPAKTUPH MOBUHHI OyJH OyTH BIAKPUTUMH C
12 no 16 roaun.

3eMCTBO pOOWIO CpOOM BIIMIHM BECUTBHHX
TYJIHb, 00 «IPA3THUKH YHHUUYTOXKAIOT, €CIM HHU 32
JICHb, TO 3a HEJNENI0 Pe3yNbTaThl T'OJOBOTO TPYAA,
IpeBpamas yxe 3apadoTaHHbIC JIEHBI'H B MPOMYKTHI
MTHOBEHHOTO NOTPEOJICHNs, @ IMCHHO BOJAKY. Benp
JlaKe camasi CKpOMHasi CBaib0a 00X0MiIach Kax1ou
cembe He MeHblie yeM B 100 py0O. JlelcTBUTENBHO,
HMEHHO TaKyl0 CyMMY MOXET 3apaboTaTh 3a TOf
B3pPOCIIBIH  CENBbCKOXO3IHCTBEHHBIH  PabOTHUK.
[Tepuon cenbckux cBajed — MEPUOA  CIUIOIIHOTO
nesiHCTBa.  CBajgpba  Bcersa  CONMPOBOXKIAETCS
IBSTHCTBOMY. [IpH 3TOM, eciti AeHeT Ha IBSIHCTBO HE
XBaTajo — cBaabda oTKiIajgbBasack. [lo riryboko
YKOPEHUBIIMMCSL  TPagHLSIM MHPOBO33PEHHSA
Mpa3IHOBaTh CcBaab0y Oe3 BoOAKHM, 0e3 yromeHHs
BOJIKOW 10 TOTEpH MNaMATH — HEYTO aOCOIIOTHO

HEBO3MOXHOE. VIMEHHO M03TOMY, B MOpabHOM
OTHOIIIEHUN CEJILCKHE CBambOBl — eme Oolee
yrpoxaroiiee SIBIIEHHE, yeM Jpyrue
MPa3IHUKNY. «CeJIbCKUE CBaIbObl aHAJIOTMYHEL

noxapy. Kax moxap mpeBpamaer 3a OIMH dYac
COCTOSITEIBHOTO KPECThsIHMHA B HUILETO, IpeBpamiast
B IIETIEJ IJI0/1bI JUIMTEJIBHBIX JIET TPY/1a, TaK U CBab0a
3a OJIHY HEZIENIO pa3pyllIaeT ero Xo3sIiCTBO Ha JONTHe
rojia, mpeBpaiias B BOAKY roJIoBoi 1oxo1» [26].

KarepunocnaBcpka rybepHChKa 3eMChKa yIpaBa
y 1895 p. maronomyBana: «Hukorna BUHHBIE JTaBKU
HE TOPIyIOT TaK *HMBO KaK C OKOHYAHHEM MOJEBBIX
paboT K POXKAECTBEHCKOMY TIOCTY M OT 7 sSHBaps 10
MaciteHUIEL. [1pn 5ToM, MbSHBIN pa3ryl B pa3IHUKH,
KpOMeE TIPa3THUKOB PEIUTHO3HBIX M KPECTBhSHCKIX,
SIBJISIETCSI MOCNIEACTBHEM JICHOCTH M OBIBaeT TOT/a
KOT[a y MY)KYHH TOSBIITIOTCS JEHBIH B KapMaHE»
[26].

«ManokynpTypHble JIIOJH, CYHTAIOT, YTO HX
JIOCTOMHCTBO IPOSIBISIETCS HE B BBICIINX JTyXOBHBIX
Ka4yecTBax, a B TOM, YTOOBI BHICTABUTBH BEJPO BOJKH.
NMeHnHO 9TO sABISETCS MNPU3HAKOM JAEHEXKHOTO
MOTYIIECTBA U IPEUMYILECTBAY.

KarepuHocnaBcbke 3€MCTBO  BBaXKajo, IO
«CeThCKUE MYXXUKH TpyOble, HOPOBUCTHIC, HE
YBa)KaIOT YYyXKYIH0 COOCTBEHHOCTH, JICHWBBIE M BCE
BpeMsI MBSHBIC» CUUTANO, YTO JIEUUTh HX HYKHO
«paAMKaIBHBIME crocoOamm».  «JlaTh TBIHUIAM
3eMJTII0 M 3aCTaBUTh pabOTaTh — 3TO €JUHCTBEHHOE
BO3MOYKHOE pelIeHre Bompocay. B Takom ciyuae, 1o
UX MHEHHIO, HOBBIH 3eMJIEBIAENEI] IOJIydaeT
TJIaBHBI KM3HEHHBIH pecypc. Y Hero He OyneT
BPEMECHH Ha MPa3THOBAaHUE U Ha 0€33a00THYIO KH3Hb
B CcBOE yaoBoibCTBHE. [Ipu 3TOM, YTOOBI 3acTaBUTh
IBSIHAL] pa0oOTaTh 3EMCTBO TMpeaiarajo OOHEeCTH

TEPPUTOPUIO yYaCTKa KOJIOUEW TPOBOJIOKON H
YMEHBIIUTb, TaKuM obpazom KOJINYECTBO
cOeXaBIINX».

VY 1895 p. B baxmyTi i noBiti O0yno 3 muBo -
MEIOBapHUX 3aBOMM i3 3aTaIbHUM BUPOOHUIITBOM 72
THUC. Iy aiB TuBa [27].

3 1869 mo 1880 p. icHyBaB MUBOBApHHUN 3aBOJ
Kynmst AnenpMana 3 pigauM 1oxonoM 3450 py6. V
1880 p. Bin OyB kymuieHuii A. 5. AGpamoBuuem [23].
3 1895 p. 3aBox HamexaB cmiBBIacHuKaM HOpito,
I'puropiro, I3painro, aBuny, SIkoBy, i i Moiicero
AbpamoBuyam [28].

3aBoJl BUITYCKaB IMHBO CTOJIOBE, ITiIBb3EHCHKE,
YOpHE. Jns BUPOOHHIITBA TPOIYKLIT
BUKOPHCTOBYBABCSl SIUMIHb POCIMCHKHII B KUIBKOCTI
12 tuc. nmyniB Ha 6 THC. py0. Ha pik. Llei suminb
nocTaBisiBes  3anizHmnero 3 Jly6na, JlroGmina i
Bapmasu,3 HiopuaOepra i baBapii Ha cymy 2 THC. pyo0.
Ha pik. [IuBoBapHWil 3aBoj MaB  «Oiomoriune
OuYHIICHH». BHUpOOHWITBOM 3aBigyBaB Maiictep -
gex, mo 3akiHumB lllkomy mmBoBapiB B TpirTi y
Ascrpii. [TuBo 1 Mea poaaBaIKcs anTeKaMm IpiOHUM
onToM, y po3apib y naBku baxMyTy, Bennka 4yacTuHa
npoxaykuii BuBo3wiiacs 3anizHuneto [28]. Y 1910 p.
KEepYIOUHM MMUBOBAPHUM 3aBOJIOM AOpaMOBHYIB CTaB
AOpam MociH 3a JIOpYYeHHSM JpPYKUH KYIIIIB
Pesexu, Cypu. Mippu, Pozu A6pamosuy [29].

IMuBo-MenoBapHUiA 3aBOJ, ConomoHa
Mocunosuua TpaxtepoBa 6yB 3acHOBaHHiT O JNHITHS
1896 p. [30,31]. CraryTHuii kamitan craHoBuB 300
THUC. pyoO. - 600 iMmeHHNX akuiii mo 500 py6. [{o3Bin Ha
BUpoOHUITBO oTpuMaHo 13 motoro 1898 p. [30]. ¥V
1898 p. 3aBox BupoOuB 13570 Binep mmBa i 450 Bimep
Meny Ha cymy 8585 py6. O6'em peamizamii B 1909 -
1910 pp. cknanaB 30 tuc. Bimep muBa mo 1 py6mro i
300 Bimep meny mo 1 py6. 20 kon. BupoOGHHIITBOM
3aBigyBaB  AnbbOepr  @panueBny  €6ip -
mumioMoBanuid  muBoBap 3 Ilparu. IlpoBigHumu
npodecisimu  Oynmu  Oonpap, OpoAMHHUK  (IBa
MOMIYHUKa OpOJMJIBLINKA), TiIBAIBLHUH, Kouerap,
COJIOMOBHUK (3 TOMIYHHUKK  COJIONIOBHHKA), 3
IpOOMIIBHHMKI  coJlomy, 2 CyHNIapHUKH COJIOLY.
[Mponykuito dacyBanu B CKISHI IUISIIKA 3 MUHHUKA
IUIIOK 1 2 3aKynopiuky. JlocTaBKOIO HpOIyKIil
3aimManucs 2 Bi3HmkH. Jo 1914 p. 3arambHe
BUPOOHMIITBO MMBA Ha 3aBoAi TpaxTepoBa CKIIaAao
180 Tuc. mynis [31].

3aBog HoBopociiicekkoro ToBapuctBa [O3a
AfiBOopa MaB MIMBOBApHUI 3aBOJI HA 2 TTAPOB1 KOTIH Ta
23 pobitHuKHM Ha XyT.Uepenamiku, e BUpOOIIsIB THUBa
Ha 61 Tuc.py6. ¥ 1903 p. Ha 3aBozi FO3a BupoOsiu
nuBa Oibie, Hibk AdpamoBud — Tpaxtepos [32].

IBan Ky3zsikiH MaB mnuBOBapHUWil 3aBoj Oinst
[eTpoBchkux 3aBoiB (€HakieBo) Ha 30 Tuc pyo. i 15
POOITHHKIB.

Bupo6nuirsom cuporo ciimpty 3 1900 p. y cemi
Agnoteino 3aiimaBcst C.JKMBOTHHCHKUH, BHUPOOISIB
npoxykuii Ha 71 THc. py0., MaB 2 mapoBi ka3aHu Ta 28
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pobiTHHKIB. PekTndikoBaHOro crupty BiH BUPOOIISB
Ha 10 tuc. py6. [33].

Heopssuun  KaproB I1.O. y MaeTky XyT.
TpynoBoMy Ha BHHOKYpPHOMY 3aBOJi BHpPOOJISIB
cnupty Ha 25 tuc. py6., MaB 2 mapoBi kazaHu Ta 22
poGiTaukw [33].

3 1909 p. 3 1| xBiTHZ 10 1 BepecHs)
baxMyTcpkoio Michkoio [lymoro Oyio I03BOJIEHO
BCTAHOBJICHHS Ha TPOTyapax MapyCHHOBHX HaMeETiB
TUTS IpiGHOT TOPTIBII MOPO3HBOM i
MIPOXOJIOKYIOUNMH HAIOSMH (TOPTYBaTH BUHOM 1
muBoM 3aboporsocs). Lle Mormo yckimamgHUTH
MpOAaX MIIHAX HAMoOiB, "HEOOXIOHWH 3a HUMH
MOJILEHCHKUM 1 akuu3Huil Harmaa'. 3a  HaMmer
MJIaTHIU B ce30H 25 pyo. [34].

Hdo rtak 3BaHOi "cdepu  TrpoMaachKoro
XapuyBaHHA", € BEIM pO3APIOHY  TOPTIBIIO
TOpUTYaHUMH HamloOsIMH Ta BUHOM, Yy baxwmyTi
HaJIe)Kall 6 TOTENIB 3 HOMEpPaMHU, 5 3aDKIKUX TBOPH,
7 TpakTHpiB, 2 pecropaHH, 2 imanbHi, 2 XapyeBHi,
"yaitHa" i 25 nmuBHUX 1aBOK [35].

Y 1912 p. B Mapiynomni, HOBiTi, MOPTy, Ha
3aBoJlax OyJI0 BUTPAuCHO HACENICHHSM Ha TOPIIKY 2
725 192 py6.

baxMyTcpka 3eMcbKa ympaBa Bif3Hadama, IO
«PaboOTHUKM HaNMBaINCh TPEUMYILECTBEHHO B
BBIXOAHBIC JHH, TYJISUIM Yalle BCETO B TOPOAE, MOI
6):[I/ITeIII)HI)IM KOHTpPOJIEM  TTOJIMIIUH. Taxke Ha
pobounx  mpennpuATHsAX ~— baxmyrtckoro  yesnma
3arnpeuaioch NUTb B OJUHOYKY. Ho mpsancTBO B
pabo4MX KOJUIEKTHUBAaX HE OBIJIO pacripocTpaHEeHHBIM
sBJIeHUEeM. Tak, B Mecsl Ha KOJIEKTHB POOOTHHKOB
TyT yXOMWIO JUIIb TION Beapa Bogku (6, 6
JWUTpa)...HAMHOTO OOJbIIE YeM Bepa, aJKOrolb
NPUTYIUISUT yXKac OT KM3HU M HECYACTHBIX CIIydaes.
Ankorons ObUT ONMMYMOM, KOTOPBIH Aenan JKH3Hb
Macc BbIHOCMMOH. OH moOMaraig KpecThbSHHHY HE
3aMeyaTh TOW Tpsi3u B KOTOPOM JKHUBET €ro CEMbSD»
BBa)XaBWIEH  baxMyTChKOi  3€MCBbKOi  yIpaBu
l'aBpunoB. «Bonka ckpbiBaga OT KpecThiIH HX
6e3Bosiie W TOT ’KU3HEHHBIH TYMHK B KOTPOM OHH
HaXOJHJIUCh. Bmecte ¢ TEM, BOJKa NoOApbIBaJia
3JI0POBBE U KaJleuriia XKU3HUY.

I'macuuit baxmytcekoro 3emcrtBa K. Bacuibes
3a3Haya, 110 «Pa3HOOOpa3ue IOJIOKUTENHHO BIIHSET
Ha Jynory uelioBeka. PaspiedyeHus, B HEKOTOPOM
CTETICHH, HACTOJBKO )K€ HEOOXOAWMBI AJIsl OCTHBIX
KJIaCCOB  HACENeHWS, KaK YIOBIETBOPHTEIbHBII
3apabOTOK, HOPMHPOBAHHBIN paboOuMii NI€Hb M T.II.
[Totomy, 4T0 HE XJIEOOM EIMHBIM JKHBET YETOBEK).
Jlanee riacHslii TOBOPHIL, YTO AJIS KaKIOr0 4EI0BEKa

HHTEpecCHO ObUT0 OBl TOCEeIaTh TeaTpajbHEIC
IIOCTAaHOBKM €  IIPOXYMaHHBIM  pElepTyapoM,
JINTEPATYPHO-MY3bIKaIbHbIE Beyepa,

XYHOOKECTBEHHBIC BbBICTABKU, KaPTUHHBIC TAJICPEU U
T.O. HpI/I O9TOM, 3aga4a 3€MCTB HE TOJIBKO
OpPraHru30BbIBATL 3TU BBICTABKHW, HO U CHACJIATH HX
06HIGIIOCTyHHLIMI/I Tonbko OpraHnu30BbIBas
Ppa3yMHBIC Pa3BJICYCHU MOKXHO mpeoa0JICTh

IBSHCTBO. Benp HaponHbBIA Tearp WM YTCHUS
OTBJIEKAIOT HacelleHHe OT Kabaka WM TpakTHpa M
3aMIMINAIOT JIFOJEH OT (M3MYECKOM W JTyXOBHOM
JIPSIXJIOCTH, BBI3BAHHOW YNOTPEOJICHHEM ajIKOTOJIs.
Haponuele pasBiedeHuss M ILKOJAa — HaIEXKHBIA
croco0 60pBOBI ¢ METHCTBOMY [36].

[TparHyun moMONAaTH aJKOTONI3M , 3EMCTBa
MOYaJId  BIKPHBATH IS XBOPHUX 0cobOIHMBI
BIINIIEHHS TPU TICHXIaTpUYHHUX JiKapHax. s
xureniB Jlonbacy TpuBanmmii yac iCHyBama TiIBKH
OJlHa TICHX1aTpUYHA JIKapHs - TyOepHChKa.

IIle B 1872 p. KaTepunocnaBcbkuii ry0epHaTOp
3000B'A3aB  3€MCTBa TIOBITIB  MIKJIyBaTucs IO
BIJIKpUTTS JIIKapeHb 1 OorajiesieH, HaJaBaB 3eMCTBaM
npaBo 30Mpaty rpoui s wiel cnpasu [37].

CrnassiHocepOcke 3eMcTBO B 1874 p. Biakpuio
JKapHIO I TICHXIYHO XBOpHX, J€  ICHYBaJO
BIUIUICHHS 7S JIKYBaHHS BiJl  aJKOTOJBHOI
3aJIeXKHOCTI,0yJIM CTBOPEHI yci YMOBH - XBOpi Oynu
3alHATI «IPAIETEePaIi€ioy: YOIOBIKA PEMOHTYBAIN
B3YTTS, JKIHKH B'S3a7M, PEMOHTYBAIHA OJIST,
3alMaiCsl TOCHIOJAPCTBOM. B nikapui Oynu
¢dopreniano, OiMbsIpA, irpH B WIAIKH, (i3KyIbTYpHI
037I0POBITIOIOY] KJIaCH.

CrpaxHbOI0O 011010 cen baxMyTchbKoro noBiTy
CTaJI0 Ha Movyatky XX CT. MOMIMPEHHS MHUANTBA i
MOB'SI3aHUX 3 HUM IpaBonopyuieHs. Y ciuni 1914 p.
«HaponHas razera» MOpiBHIOBaJIA MOBEIIHKY CEJISTH
cycimnix cin Kogemo Ta 3arinieBo: «MoXKeT, KTO 3HaET
Hamre ceno Komemo. Ceno 310 Kak OyATo 3a0bITO,
3a0poOIIeHO, XOTd B HEM HMEETCSl OJHOKJIACCHAs
3eMCKasl MIKOJIA, YYUTENbHHUNA, TNPHIT U Jpyras
MHTEJIAT CHITHS, HO CKa3aThb MYKHKY
MIPOCBETHTEIIFHOE CIOBO HUKTO HE MOXET, MOTOMY
YTO 3aHAT JUYHBIM CBOMM JENIOM... beinm Gosbmme
npa3gauku: PoxaectBo, Hoselil ron, Kpemienue u
KOJIEMIIbI TIPOBEJIM HMX XOPOIIO U BeceJo — ObUTH U
IbSIHBI, W BECeNlbl, M HOC B Tabake, NPOBEIU
Npa3JHAKU B JIpake, 030pPCTBE, OWJIM OKHA MHPHBIX
KHTEICH, OCKOPOJISUIA POXOXKHUX, ...MBIOT KOJAEMIIBI
3UMOM, TIpONMBAasi IOTOM HAXUTHIA xyed». Ha
NIPOTHBAary aBTOp BKa3yBaB, IO «B 4 BepcTax
PpacIIoIoKeHo cerno 3ailieBO ¢ TAKUM YK€ HaCeJICHUEM,
HO C XOpOIIMM JYXOBHBIM HAaCTaBHUKOM B JIHMILE
cBsllleHHUKa 0. Brnagumupa I'oHuapoBa, 3T0 ceio
ropazgo  OmaropasymHee,  ...€CTb  KpEIUTHOE
ToBapumecTBo» [38]. Lle OyB mpo3opuil HaTSIK Ha
KomeMchkoro cpsmieHnka — 40 pignoro ®emopa
IBanoBnua 3aiinesa.

He moxpammmno cmpaBy 3akpurts B 1914 p.
Ka3eHHUX BHMHHHX JIABOK Yy 3B'S3Ky 3 MOYaTKOM I
CgitoBoi BiiiHu [39]. HaBmaku, mUIIHO po3UBiiO
CaMOTOHOBApIHHS 1 BYKUBaHHS OTPYHHHX CHHPTOBHX
pimnH. CensHM MOBITY SIIMKaMHU PO3KYIOBYBaIN
"nonitypy". Po3noBcromuiiacs TOPriBis Pi3HUMH
onypMmaHiorounMu  "kBacamu",  "crmoTukauamu",
«XamXKaMu». YBIHIIOB y BXHTOK "neHarypatr”
(3abapBiieHHii CIMPT AJIs1 PO3THPAHHS ), TUISIIKA HOTO
noxoamwna B wiHi 10 4-x py6. [40]. Kopecnonnent

ISPC European Research,
Birmingham, United Kingdom

69

ade
o Tgnn,®

THOMSON REUTERS

Indexed in Thomson Reuters




Impact Factor ISRA (India) = 1.344
Impact Factor ISI (Dubai, UAE) = 0.307

based on International Citation Report (ICR)

Impact Factor JIF =1.500
Impact Factor GIF (Australia) = 0.356

«HaponHoi razeri» [.EBen6ax onucye BUnaaoK, Koiu
B CEJISIHCHKIM ciM'T miJ] yac MpOBO/IB CHHA Ha BiliHY
Oyuo BunUTO 3 IUISIIIKK "NeHaTypary"” BapTicTio B 12
pyO. i BiAMiuaB, 110 CTIPABXKH I[iHA UM IUIAIIKaM 36
komiok. Taka ex3oTmuHa cymim, sk "xamxa"
roryBaiacst 3 'TIOTIOHY, OLTY 1 BCSKOi IOraHi,
3ampaBIIsIacs LyKPOM i apOMaTHYHUMH
pedoBuHamu". llykop nans Oparm 3aKkyIuisiBCS Y
BeJUKil KimbkocTi [40].

[ToromoBHe mMUANTBO NPUMYCHIO MOMILIO
BbaxMyTChKOT0 NOBITY MOCHIINTH ITOKAPAHHS 32 MOSABY
B IMyOMIYHUX MICIAX y HETBEPE30OMy CTaHi. Ymepiie
3a 11e BingOyBaBCs aperT Bijx 7 THIB 10 2-X THXHIB 460
mrrpad Bix 35 g0 50 py0., aApyruii pas - apemrT Bix 2-
X TwkHIB g0 1 Micsag abo mrpad 50-100 py6., a
BTpeTeE - Bia 1 10 3-x micsiiB abo mrrpad Big 100 mo
300 py0.

I. EBenOax mucaB, SK HPOMWILIO CBSTKYBaHHS
Bemukonust B baxmyTi y kBiTHI 1915 p.: «Ha nepBbIit
nenb Ilacxu u B mocnenyiomye THA HUT/E HE ObIIO
BUJIHO TIBSIHBIX, ...JIPAKH U CCOPBI HE 3aMedeHbl. Tnxo
W MHPHO [BHTajach Npa3fHUYHAS TONIA B LEHTP
roposa. Y Bcex ObUIO HACTPOEHHE INPUIOAHATOEC OT
MIPEKPACHOTO BECEHHEro MHS, KOTOPBIH OITbSHSI
cBouM dapyromuM 3amaxoM. Cpa3y NOTSHYJIO B
CTelb, TaM TAE 3€JCHEeNa TpaBKa... U CTEIb
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®OPMHUPOBAHUE UCCJIEJJOBATEJIbCKONH KOMIIETEHTHOCTH BY IYIIIAX
CIIEIUAJINCTOB

Annomayun: B pabome paccmampueaemcs 60npoc cO8ePUICHCNBOBANHUS COOEPICAHU NPODECCUOHATLHO2O0
obpasosanus. Hccnedyemcesi u  000OCHO8bIBAEMCA PONb  IKCHEPUMEHMANLHBIX UCCIE008AHUN NPU  U3YUEeHUU
MEXHUYEeCKUX OUCYUNIUH, KAK CPeOCmea Ka4eCmEeHH020 (POPMUPOBAHUS UCCIE008aMENbCKOU KOMNEMEeHMHOCH
06y0yWux cneyuarucmos.

Kntouesvle cnoea:. KomnemeHmHOCmb, KCNEPUMEHMANbHbIE UCCTE008AHUS, MEXHUYecKue OUCYUNTUHBL,
NPaKmuiecKkas n0020Mo8KA, UHHCEHEPHOE IKCHePUMEHMUPOBAHLE.

®OPMYBAHHS JOCJITHUIILKOI KOMIETEHTHOCTI MAMBYTHIX ®AXIBIIIB

Anomauin: B pobomi posensdaemvcs NUMAHHA ~ YOOCKOHAJICHHS  3Micmy  npogecitinoi  oceimu.
Hocniooicyemvess ma  0OIpYHMOBYEMBCL  PONb  eKCNEPUMEHMANbHUX OOCHIONCEHb NPU  GUGHYEHHI MEXHIUHUX
OUCYUNTIIH, 5K 3ACO0I6 AKICHO20 (POpMYBaHS OOCTIOHUYbKOL KOMNEeMeHMHOCME MAubymHIxX ghaxisyis.

Knrouosi cnoea. xomnemenmuicms, eKCHePUMEHMANbHI OOCHIONCEHHS, MEXHIYHI OUCYUNTIHU, NPAKMUYHA
ni020mMOoBKa, IHHCEHEePHe eKCNEePUMEHNYBAHHSL.

IMocranoBka mnpodjemu. Tpagumiiino B JUSUTBHICTh HE JI03BOJIAE CTYJCHTaM Ha HaJIS)KHOMY
TeIarorivHii JiTepatypi eKCIIEpUMEHTAIIbHI piBHI 3HaliomuTHCS 3 oOmamHaHHAM 1 Horo
OCHIDKEHHS MTO3UITIOHYIOTHCS HE SIK MOJKJIMBOCTSIMH, METOIaMA oprasizarii Ta
MDKIUCIMITTIHApHA iHTeTpamis MIPaKTHKO- TEXHOJIOTIIMH  TIPOBENIEHHS  EKCIIEPHIMEHTAIBHIX
OpIEHTOBAHO! MiTIBHOCTI, IIO CIPSMOBYETHCS Ha OCTIKeHb, HA0yBaTH TEXHIYHOTO CBITOIIIAY. Y
JIOCSATHEHHS TICBHOI Ii3HABAJHHOI METH Ta HaOYyTTS pe3yibTaTi MH CIOCTEPIraéMO HH3KY COLIAIbHO
KOMITETEHTHOCTeH,  HEOOXINHMX  iH)XKEHepy B 3HAYYIIUX CYNEPEeYHOCTEH MIK:

MaiOyTHIH npodeciiiHiii misUIBHOCTI, a $K BHI — 3pOCTalOYMMHU MOTpedaMH  CYCIHiJbCTBA Y
HaBYAJIBHUX POOIT, nependayeHux 3MICTOM MNEBHOI npodeciiiHo KOMIIETEHTHUX I1HXXEHEPHHX Kajpax,
HaBYAJIBHOT JWCHUIUTIHU. AJle NpaKkTHUKa CBIIYUTB, 3IATHUX BHUPIIIYBaTH KOMIUIEKC ()aXxOBUX 3aBJaHb, 1
o0 [e CTae Ha 3aBajl SKICHIH NpaKTHYHIN HEJI0CTaTHIM piBHEM ixX mpodeciiiHoi miaAroToBKy;

MmiAroTOBII MalOyTHIX (axiBIiB 10 iH)XEHEPHOTO — HEOOXIJHICTIO TEOPETUYHOTO OOIPYHTYBaHHS
eKCTIIEPUMECHTYBaHHS,  OCKUIBKM  T03aCHCTEMHa npouecy  MiArOTOBKM  MaiOyTHIX  iHXKEHepiB-
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[EeJaroriB 10 MPOBEICHHS eKCIePUMEHTAIbHUX
JMOCTIKCHh Yy TpPOIECI BUBYCHHS  TEXHIYHHX
JUCLIMILTIH 1 HEIOCTaTHIM BHBYEHHSM 3a3HaueHOl
mpoOJieMH B TIEIATOT LI

—moTrpedaMu  MJArOTOBKM  KOMIIETEHTHHX
IH)KEHepiB-Te1aroriB €JIEKTPOMEXaHIYHOTO
npodigro, 37aTHUX  aHai3yBaTH, IUIaHYBaTH,
30MpaTH CXEMH, Halaro/KyBaTH YCTaTKyBaHHS,
pobutu npobu abo CTaBUTH JOCIian,
pO3paxoByBaTH, y3araJbHIOBaTH Ta  CKJIagaTu
BHCHOBKH, W BiJICYTHICTIO BiIIMOBIIHOTO HayKOBO-
OOTPYHTOBAaHOTO METOJUYHOTO 3a0e3MEeYeHHS [0
MPOBEJCHHS E€KCIICPUMEHTAIBHUX JOCIIKEHb TPH
OMaHyBaHHI 3MICTOM TEXHIUYHHUX AUACIHUILIIH.

AKTyanpHICTh, BHOKPEMIJIEHI CYyNEpeqHOCTI,
COLllaNIbHO-TIEIarOTIYHEe 3HAYEHHS Ta HEJOCTATHS
PO3pPOOJICHICTh MOPYIICHOT MPOOJEMH, a TaKOXK
MOTpeOU OCBITHBOI NPAKTHKK 3yMOBHJIM BHOIp TEMHU
OCIIIKEHHS.

AHani3 ocTaHHIX JpocaigxkeHb i myOmaikamiii.
[Ipobnemu  siKicHOL MIATOTOBKHU BUKJIQIaYiB
TeXHIYHUX JUCHHIUTIH 1 NULIXH IX BHUPIIICHHS
BimoOpaxeHi B mparsix O. ABpamenka, C. barumiesa,
H. bproxanosoi, H. Epranosoi, A. Kacnepcekoro,
0. Kosanernko, M. Koprst, M.JIazapesa, H. Huukano,
JI. Cunmopuyk, B. Cremrenka, JI. Tapxas,
O. Topy6apwu, C. SlmanoBa Ta iHIIUX yYCHHX.

®dopmyBaHHIO TPODECIHHUX KOMIETEHTHOCTEH
i mpodecioHanizMy MaiOyTHIX (axiBUiB y BUIIiH
KO HaOynu akTyaibHOCTI B pobortax H. Bibik,
O. €scrokoBa, E. 3eepa, A. Kosubas, O. KoBanenko,
M. MuxHIOK, B. Iletpyk, O. ITomeryH,
H. Camoiinenko, B. Cremenka, JI. TapxaH,
JI. Xopyxoi, B. SIrynosa Ta iH.

Pizni aCIIEKTH MMATOTOBKHA CTYIICHTIB
texHiuHNX BH3 110 imkeHepHOi ekcrepruMeHTaIbHOT
MiSUTBHOCTI  Ta  Oe3MocepenHboro  BKITIOUCHHS
€JIEMEHTIB IH)KEHEpHOTO eKCIICpUMEHTYBaHHA B
HaBYAJIBHUN TPOIEC BHUIHUX 3aKJIaliB  OCBITH
crynpitoBanucst  C. AprioxoM,  A. bosipiuHoBoto,
P. I'opbaTiokomM, B. I'pitowm, C. Ino3emIieBOIO,
A. Kacnepcbkum, M. Jlazapesum, M. Cripinum, B.
Cremenkom, O. ®imepom ta B. JlaBpoBuM i iHIIMME

JOCIIiTHUKaMH.

Ane, sK TIOKa3aB aHajl3 JliTepaTypu, He
3BaKAIOUN Ha HasIBHICTb TEOPETHUYHHX,
METOJI0IOTIYHUX i TMeIaroriaHuX po0ir,

iH(OpMAIIfHUH PO3BUTOK OCBITHBOTO IIPOCTOPY, Y
3MICTi CyYaCHHX MpOTpaM IiArOTOBKH, HAIPUKIA,

IHKEHEePIB-TIearoTiB €JIEKTPOMEXaHITHOTO
mpodinro, HANeXKHOI yBarm OO0  IHKECHEPHUX
MOCTI/DKEHb 1  OCyJaCHEHHS  METOOUKH  IX

NPOBEICHHS NPHUILISIIOCS HEJOCTATHBO.

MeTo10 CTATTi € BCTAHOBHUTH Ta JOBECTH, IO
EKCTIIePUMEHTANIbHI  JTOCHI/DKEHHST TIPH  BHBYCHHI
TEXHIYHUX JMCUMIUIIH (OPMYIOTh Yy MaiOyTHIX
(axiBIiB SKICHAH KOMIICTCHTHICHHHA KOMILICKC,
JIOCTaTHIA 1yl mpodeciiHOl AisIBHOCTI B yMOBax
peasbHOro BUPOOHNYOro abo HaBYAIILHOTO MPOLIECY.

Bukiaan ocHoBHOro Martepiaay. B ocBiTHBO-
npodeciiiHnX mporpaMax IIArOTOBKH (axiBLiB 3a
CJIEKTPOMEXAHIYHUMH HANpsSMaMH 1 BiIMOBITHUMH
CHeniaIbHOCTAMHU IH)KEHEPHOTO
(emeKTpOMEXaHITHOTO) Ta IHKCHEPHO-TIEAATOTIIHOTO
mpo(LTI0 «... BUBUCHHS TEXHIYHUX JHUCIUIUIIH €
CHCTEMOYTBOPIOIOUMM  (aKTOPOM  yciX  TIpaHeil
npodeciitHol MATOTOBKA MaWOyTHIX IH)XXEHEpIB ....
[T Tomy] ... mns opramizamii sxicHol mpodeciiiHoi
MiATOTOBKH MaiOyTHBOTO ¢axiBus Tpeba
BIJIIIITOBXYBATUCS 5K BiJ TEOpii MO MPAKTHKH, TaK i
BiJl MpakTUKH 70 Teopii. Lle o3Havae, mo yuie yepes
00'eKTHO-OPIEHTOBAHUI MiAX1/ IHTErpamii TeXHIYHUX
JUCHUIUTIH 1H)KEHepHa MiATOTOBKA CTaHE 3aco00M
MiATOTOBKK CTYJEHTIB 70 Maiil0yTHBOI mpodeciiinol
nisutbHOCT) [3, ¢. 171] — asmopceky cmunicmuxy
36epediceto.

IaTerparis yacrime 3a Bce BUTIIyMauy€eThCs SIK
NOEJHAHHS Yy €IMHE LiIe OKPEeMHX 4YacTHH abo
€JIEMEHTIB CHCTEMH IIUIIXOM B3a€EMO30JIMKEHHS M
YTBOPEHHSI B3a€MO3B'A3KiB MK HUMH. Ha IymKy
IO. O. benoBoi, «iHTerparisi BUCTyHa€ CKIAIHUM
MDKJUCIUIUTIHADHUM HAayKOBUM IIOHSATTSIM, CYTHICTh
SAKOTO — SIKICHE NEPETBOPEHHS YCEepeIHHI KOXKHOTO
eJNIEMEHTY, SIKMH Halnexutb cucremi» [3,c. 171].
OpHak y OibLI 3aralbHOMY TIyMadeHHi, IHTerparis
MOXE MUCIHUTUCS W Ha iIeHHOMY Ta HisJIbHICHOMY
PIBHSX, IO Ma€ HA METI JOCSATHEHHS 1ICHHOT €THOCTI
3MICTY Ta AisUIbHICHOI YHIBEpPCAIBHOCTI HaBYAIBHUX
IUCLHAILIIH.

[aTepmperartis (YHKIIIOHAJIEHO-3MICTOBOT
CYTHOCTI TIOHATTS IHTErpamii y TakoMy KOHTEKCTi
CIIPUYHHSE TIEPEOCMHUCICHHS IMOHSTTS LUTICHOCTI a
MpOEeKLii Ha Mpolec HaBYaHHS M OCBITY B3arai.
C. V.T'onuapenko maibke 20 pokiB TOMY 3BEpTaB
yBary Ha Te, L0 «TpaiuliliHa IpeaMeTHa CHCTeMa
HaBYaHHS, fKa  CKJajajacs Wi  BIUIMBOM
MEXaHICTHYHOI ~ KapTHHH  CBiTy,  BimoOpaxkae
3acTapiily pparMeHTapHy CTpyKTypy 3HaHb. Cy4yacHa
Hayka Bce Oinblie (OpMyeThCs K LUIICHA CHCTEMa,
CTPYKTYpPHO BIODSIKOBaHA 3a IPOOJEMHHUM, a He
JUIIEe TPEeAMETHUM MpHHIUIOM» [5,c. 2], ToMy
IHTEeTpaTUBHI MPOIECH B OCBiTI MalOTh BUXOIHWTH Ha
piBeHb  imeHHOI €OHOCTI 3MICTYy B  MeXax
CYKyMHOCTe# (haxOBO OpIEHTOBAHMX JHUCIHILTIH,
3a0e3nevyroud  isIbHICHY — YHIBEpCalbHICTh B
OlaHyBaHHI CTy/ICHTaMH npodeciitnux
KOMIIETEHTHOCTEH.

Cepen  (axoBO  Opi€EHTOBaHUX
CJICKTPOMEXAHIYHUX  CICIANbHOCTCH  mexHiumi
OQucyunniny  BiAITpalOTh  TPOBIOHY  pOJb B
IHTEerpaliiHUX  Tpolecax,  CIPSIMOBaHUX  Ha
JIOCSITHEHHSI  1IeHOI  €IHOCTI Ta  JisUTbHICHOI
yHiBepcanbHOCTI. [0 TaKUX AWCIWILIIH IEpII 3a Bce
HaJeXatb Ti, IO 3a0e3medyroTh (OpMyBaHHI
npodeciifanx kommereHTHOCTer [18] y MaitOyTHIX
€JIeKTPOMEXaHIKiB Ta IH)KeHepiB-TIe1aroriB
€JIeKTpOMeXaHIIHOTo mpodimro (Tabm. 1).

IHUCIUILIIH

ISPC European Research,
Birmingham, United Kingdom

73

THOMSON REUTERS

Indexed in Thomson Reuters




Impact Factor ISRA (India) = 1.344
Impact Factor ISI (Dubai, UAE) = 0.307

based on International Citation Report (ICR)

Impact Factor JIF =1.500
Impact Factor GIF (Australia) = 0.356
Impact Factor SIS (USA) =0.438

Taoaunsa 1

Iepenik TeXHIYHUX AMCHMILTIH, BUBYEHHS SIKUX NepedayeHo HABYAIbHUMH MJIaHAMHA
HanpsmiB miarorosku 6.050702 «Exextpomexanikay, 6.010104.29 «IIpodeciiina ocsiTa. EnekTpomexanika»

Ne Ha3Ba HaBYAJIBHOTO MpeAMeTY (IUCHUILTIHN)
1 ABTOMAaTH30BaHHUI1 €NEKTPONPUBOA THIIOBUX POMHCIIOBUX MEXaHi3MiB
2 EnexTpuuHi Maau
3 EnexTpomarepiaio3HaBCTBO
4 EnexTpoHika i MIKpOCXEeMOTEXHIKa
5 EnemeHnTH aBTOMAaTH30BaHOTO €J1EKTPOIPUBOLY
6 Mertposorisi, cranapTH3alis Ta TEXHIYHI BUMIPIOBaHHS
7 MexaHika Ta JUHAMIKa CIIEKTPOMEXaHIYHUX CHCTEM
8 MikporpolecopHi mprcTpoi
9 PoboTrorexHiuHi cucTeMu Ta KOMIUIEKCH
10 TeopeTruuHi OCHOBH €IEKTPOTEXHIKU
11 Teopist aBTOMaTH4HOTO YIpaBIIiHHS
12 Teopist eIeKTPONIPUBOLY

Sk BUIUIMBaE 3  HABEAEHOTO  MEpEIiKy
JUCIMILTIH 1 3MicTy 1X THHOBUX (poOoumx)
HaBYAJIBHUX  [pOrpaM, BOHH MAarOThb  CYTTEBI
BiIMIHHOCTi, 30KpeMa y TpPeIMETHUX MLUIIX,

3aTalbHAX 3aBOAaHHAX, BUMOTaX JO pe3yJbTaTiB
HaBYaHHS, 3MICTOBHX MOAYJsX TomO. OCKUIbKH

3MICT KOXHOI 3 LUX JUCLUUIUIIH  CYTTEBO
BIZIPI3HSETHCS BiJl 3MICTY IHIIUX, TO €IMHUM IIUIIXOM
X iHTerparii € OCSITHEHHS NiSIbHICHOT
YHIBEpCAIBLHOCTI, o MO>KJIHBO HUIIXOM

«YINPOBAIKECHHA B HaBYaJILHO-BUXOBHUI mpouec
TaKUX BUJIB HaBYAJIBLHUX 3aBIaHb (po0iT), ki Oynn
0 IISUIBHICHO OJM3BKUMH 1 Majo 3alIe)XKHUMHU Bif
3MiCTy, Ha SKOMY BOHH peawi3yloTbCs, Ta
OynyBanmcss B IIEBHOMY PO3YMIiHHI 32 METOIUYHO
CTaHIIAPTU30BAHUM anroputMom» [20].

Buxongsgun 3 Toro, mo MaiOyTHi ¢axiBmi —
IHKEHEPH-TICIArord CJIEKTPOMEXaHIYHOTO POGIT0
— B pe3yJibTaTi OMaHyBaHHS 3MICTOM TEXHIYHUX
IMCLUILIIH [TOBUHHI

PO3YMIMU:

— 3HAYeHHs €JEKTPOMEXaHIYHUX MPUCTPOIB Yy
BUPOOHUYHX MPOLIECAX;

— TNPUHLIUNHI (yHKIIIOHYBaHHS
€JIEKTPOMEXaHIYHUX ITPUCTPOIB;

— TPUHLHIH yIpaBIIiHHSL
SJIEKTPOMEXAaHIYHUMH MIPUCTPOSIMH TOLLIO;

SHamu:

— yCTpili eNIeKTPOMEeXaHIYHUX TPHUCTPOIB i
0CO0JIUBOCTI 1X pOOOTH;

— eJIeKTPOMEXaHIuHI BJIACTHBOCTI JIBUTYHIB
MOCTIHHOTO Ta 3MIHHOTO CTPYMY;

— TpaBWia eKCIuTyaTamii Ta 0OCIyroByBaHHS
CIIEKTPOMEXAHIYHUX MTPUCTPOIB;

— OCHOBH TEXHOJIOTIi PEMOHTY
€JIEKTPOMEXaHIYHHUX ITPHUCTPOIB;
— OCHOBHI TIOJNIOKEHHS O€3meyHoi poOOTH

€JIEKTPOMEXaHIUYHHUX [TPUCTPOIB TOIIO;

eMimu:

— aHa;mi3yBaTH pIi3HI NapamMeTpu OKpEeMHUX
€JIEKTPOMEXaHIYHUX MTPUCTPOIB;

— JiarHoCTyBaTH PEKUMU
€JICKTPOMEXaHIYHUX MIPUCTPOIB;

— 3IiMCHIOBATH aHali3 1 CHHTE3 YCTaJCHUX Ta

poboTH

MEPeXiIHUX  PSKUMIB B EJICKTPOMEXAHIYHUX
cUCTEMaX;

— KepyBaTH pOOOTOK  EICKTPOMEXaHIYHHX
MIPUCTPOIB;

— 3[iiiCHIOBaTH JIOTIYHY 1 MaTeMaTHYHY

00pOOKy TMOKa3HWKIB NPWIALIB 1 CHTHANIB, IO
HAAXOIATH 3 KOHTPOJBHOI armapaTrypH TOILo,

a, OT)Ke, Ha0yBaTH KOMIIETEHIiil, HEOOXIHUX
JUTSt MIPaKTUIHOTO pO3B’sI3aHHSA 3aBIaHb
CJICKTPOMEXaHIYHOTO  XapakTepy, IHTErPYHOUO0
OCHOBOIO Ma€ CTaTH HaBYallbHA CKCIIEPHUMEHTAIBHO-
JIOCHIJIHUAIbKA [iSUTBHICTh y TPOLECi ONaHyBaHHS
3MICTOM TEXHIYHMX JTUCLUILIIH.

3HaHHS, YMIHHA W  HABUYKH, SKUMH
OMAHOBYIOTh CTYJCHTH IPU ONPAIlbOBYBaHHI 3MICTy

pizHUX JHACLIMILIIH, a TaKOX IOCBi
eKCIIepUMEHTYBaHHS, 00’ €THYIOTBCS B
KOMNemeHmHicHul KOMMNJIEKC, OCTaTHIN
3a0e3NeUNTH  MPOBEIACHHS  CKCIICPUMEHTAIbHUX

JOCHi/pKeHb 1 chopMyBaTd B HHUX HEOOXiTHHI
NPaKTHYHUK JOCBiJ 1 mpodeciiiHi SKocTi, MoTpiOHI
JUTsL TISUTBHOCTI B YMOBax PEaJIbHOTO BHPOOHHYOIO
200 HaBYAILHOTO MPOIIECY.
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Sx chaymHO 3ayBaxkye METOIUCT-MaTeMaTHK
C. O. CkBop110Ba, «CTPYKTypa 6azoBux
KOMITETEHTHOCTEMN CKIIAIAEThCS 3 Mpogheciiino-
OISLILHICHO20, KOMYHIKAMUBHO20 U 0COOUCTICHO20
xomnoneumis» [10, c. 5].

3ane’kHO  Big  XapakTepy — IeNarorivHoi
ISUTBHOCTI 1[I KOMIIOHEHTH Ha0yBarOTh IICBHOTO
3MiCTOBOTO HAIIOBHEHHS Y HEBiIl'€MHOMY 3B’SI3KYy 3
TSUTBHICHOIO CTIeliaNi3amielo MaiOyTHROTO (haXiBIIs.
Tax, s iH)XEHEPiB eJIEKTPOMEXaHIYHOTO MPOQLITIO
i3 1mpodeciiHO-AISUILHICHOIO KOMIIOHCHTA MOKHA
BHOKPEMHUTH TaKi 6a30Bi npodeciini
KOMIETEHTHOCTI:

— npedmemuo-meopemuuny, 1Mo XapaKTepH3ye
HasBHICTH I[IICHOT, HECYIIEPEWINBOT i MPaKTHYHO
3aTpeOyBaHOi CYKYMHOCTI (CHUCTEMH) HAYKOBUX
3HaHb i3 (AXOBHX IHUCHHIUIIH Ta TOTOBHICTH i
CHPOMOJKHICTh IX 3acTocyBaTH Yy IpodeciiiHiii
JSIBHOCTI;

— iHghopmayiliHo-0ocniOHUYbKY, WO Tependavae
OMAaHyBAaHHSA JMiHb BIANIYKyBaTH iH(OpMAILiio,
CHCTEMAaTH3yBaTH 1 y3araabHIOBATH ii 30ilicHiosamu

eKcnepuMeHmanvHi - O0CTiOXHCeHHs Ta TOTOBHICTBH
YIOCKOHAJIIOBAaTH BlacHy mpodeciiiHy IisuIbHICTh
Yepe3 ONpalloBaHHA 1 BIPOBA/KEHHS  HOBOI
iHpopMartii;

— pe3ynbmamueHo-inmepnpemayitiny, 110
XapaKTepU3ye 3/IaTHICTB (axiBus
€JIEKTPOMEXaHIYHOTO podito hils)
IHTepIpeTAIlifHNX Jid 1 BHUCHOBKIB, HaOMIbMI

BiJIMIOBiTHHUX pe3yNbTaTaM i 3MiCTy eKCIIEPUMEHTY;

— MemoOouyHy, MO 3a0e3MeUyeThCs HAsIBHICTIO
«METONMYHUX 3HaHb Ta YMIHb INOAO OKPEMHUX
PO3MLIIB Ta TeM KypCy, OKPEMHX €TalliB HaBYaHHS,
TOTOBHICTh  NMPOBOIUTH 3aHATTS 32  PI3HUMH
HaBYAILHUMHU KOMIIJIEKTaMH, BOJIOJIHHS
MeIaroriYyHuMu TexHojorissmm» [10, . 5].

[3 KOMYHIKATHBHOTO KOMIIOHEHTa YCIiZ 3a
C. O. CKBOPIIOBOKO  JIOIILHO  BHAUIATH  TakKi
KOMIETEHTHOCTI:

— KomMyHiKamugHy, 1O Tepeadadae onaHyBaHHS
CYKYyITHOCTI BepOanbHHUX 1 HeBepOalpHUX 3aco0iB
MpoQeCIfHOTO CIIJIKYBaHHS Ta CIIPOMOXHICTH [0
ABTEHTUYHOIO PO3YMIiHHS W TepedaBaHHS CMUCITY
(haxoBo1 1 COLIOKYIbTYpPHOT iH(OpMAILIT;

— COYIOKYILMYPHY, 1110 nepenbayae
CHPOMOIKHICTh YCBIJOMJIFOBATH LIHHOCTI
npodeciiiHoro # OCBITHBOTO CEpeNOBHINA, Cy4acHi
couiaibHI IPUOPITETH, 3aKOHOMIPHOCTI CYCHIJIBHOTO
PO3BUTKY, 3HAUYUMICTh IH)KEHEpHOI (Ta IH)KEHEpHO-
eJIarorivyHol) JisUTBHOCTI Y TIpoliecax eKOHOMIUHOT i
OCBITHBOT pO30YyIOBH JICPKABH;

3 ocoOuCTICHOrO  KOMIIOHEHTa  0a30BHX
KOMIIETEHTHOCTeH MaHOyTHBOTO iHKEHepa-Iiemarora

CIeKTPOMEXAaHIYHOTO  Mpodit0o  MalTh  OyTH
BHOKPEMJICHI TaKi KOMIIETEHTHOCT:

— perexcugny, 110 XapaKTepu3ye
COPSIMOBAHICTE  OCOOMCTOCTI  HA  JOCSTHEHHS
JIOBEPIICHOCTI Yy mpodeciiiHol  misibHOCTI ¥

BUPOOJIEHHS ~ a/IeKBaTHOI ~ CaMOOI[IHKH  BJIACHHX
npodeCitHUX MOKIIMBOCTEH 1 37100y TKIB;
—meopyy, IO XapakTepHU3ye 3AaTHICTb Ta

MParHeHHs: 0COOMCTOCTI [0 IMOLIYKY OPUTiHAIBHHX

BapiaHTiB  pO3B’s3aHHS  NpoQeciiHUX  3aBIaHb,
MPOCKTYBaHHS JisTTbHICHO-METOIHYHUX
KOMITOHEHTIB TOIIIO.

Ha JIYMKY 0. E. KoBanenko (haxoBa
KOMIIETEHTHICTh IPYHTY€ETHCS Ha TaKUX
KOMITOHEHTaX:

— coyianbHoOMY, o MIPOSIBIISIETHCS y
3arajibHOMPaBOBI  CBimOMOCTI  (axiBls,  HOTO
3MATHOCTI OpIEHTYBaTHCS Ha PHHKY Tpami, y
npodecisix EBHOrO HampsSMKy Ta 3MICTi  iX
JUSUTBHOCTI);

— mexHiuHoMy, 1O 3a0e3MeuyeThCs HE TUIbKH
HasBHICTIO TJUOOKHMX TEXHIYHHMX 3HaHb, aje 1
3MATHICTIO JO TBOPYOTO BHUPIMICHHS TEXHIYHUX
3ama4, TMOMEpeqHbOi OOpoOKM ¥ TpaHCuAmil
TEeXHIYHOI iH(pOpMaIlii B TeAaroriydi CHCTEMH);

— oudakmuunomy,  TO  XapaKTePU3YEThCS
MOTTMOJICHHSIM 1 CHCTEMAaTH3aIli€l0  1HKECHEPHO-
TEXHIYHUX 1 TICHUXOJIOrO-MeJaroriuHiX 3HaHb Ta
BMiHb, 1X IHTErPAIli€l0 B IEIAroridHi CTPYKTYPH, Ha
SKUX 0a3yerbcsi HaBuasibHMH mpouec [7,c. 112—
114]);

— NCUXONO2TUHOMY), o 3a0e3neuyeThes
3IIATHICTIO JIO BiOOPY U CTPYKTYpPYBAaHHIO HAyKOBO-
TEXHIYHOI iH(hopMaIii, AIaTHOCTYBaHHS ITOCSIKHIX
pe3yabTaTiB Ta IIPOTHO3YBAHHS YCUTAKHAX
YCKIIQHCHb Y HaBUYaHHI, CIIBCTaBJICHHS W BimOOpy
ONTHMAIIGHUX pIlIeHb 3a 3aJaHUMH KpPUTEPiIMHU
[9, c. 41-42].

HMunmaxktuuni  mosuiii  C. O. CkBopiioBoi Ta
O. E. KoBajeHKO MOXYTh 37aBaTHUCS Ha TEPIIUil
MOTJIS/T PI3HUMH, SIKIO OpaTu /0 yBard JHiie iXHid
KOMIIOHEHTHUH cKlaa. Ane > KOJM 3arajom
JneTamizyBaTd  iX ~ 3MICTOBE  HAMOBHEHHS Y
npodeciitHO-AiAIbHICHOMY pPaKypci, TO BHUSBHTHCS
o OOM/BI KOMIETEHTHICHI CTPYKTYPH CEMaHTHYHO
ekBiBajieHTHI. lle o3Hawae, MmO HE3AJIEKHO BiJ
BUXIJIHMX IIO3MI[iH JOCIIJHUKIB, KOMIICTCHTHICTh
¢daxiBOsg  eNeKTpOMEXaHigHOTo mpodimo  (Xod
€JIEKTPOMEXaHIKa, X094 IHKeHepa-Tie1arora
€JIEKTPOMEXaHIYHOTO podiTro) nepeadavae
30amuicme 00  opeawizayii i NpoBeoeHHs
EeKCNEPUMEHMANbHUX — OOCHIOJICEHb, OCKUIbKH TaKi
JTOCTIDKCHHSI BUSBJISIFOTHCS HEBII'€MHOIO YaCTHHOIO
MaiioyTHBOT podeciiiHol AisIIBHOCTI.

B nmeskux menmarorivHux pobOTax —TaKoXK
3yCcTpidaeTbcss TOYKa 30py, 3TAHO 3 SKOHO
npodeciiiHa KOMIIETEHTHICTh BUKJIaa4a (30Kpema, i
IHXKCHEPHUX JUCIIATUTIH) MUCIIUTBCS K
CHUHKPETUYHE YTBOPEHHS, B OCHOBI SIKOI'O JICKUTh

CYKYITHICTh CTPYKTYpaHTIB: TMeaarorigsoro (Imo
NPOIOYKYETHCS pEeIMETHUM, JUIAKTHYHUM,
METOMYHUM KOMIIOHEHTaMH), IICUXOJIOTO-

KOMYHIKaTUBHOTO, YIPaBIIiHCHKOTO, MPOEKTHBHOIO,
pedaexcuBHOTO.
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Ilpeomemnuii CKIAOHUK MeAarorigHol nporpaM  IHAMBIAYalbHOTO  PO3BUTKY  yYHIB
KOMIICTCHTHOCTI  3a3BUYail  BUTIYMAUYETHCSA  SK (cmyxauiB).

TEOpETHYHA 1 MMPaKTHYHA TOTOBHICTh J0 BHUKJIAJIaHHS
JUCLUMIUTIHA W XapakTepu3ye 3IaTHICTh (axiBLs
«BIJIYKYyBaTH iHpopMariro, aHaJi3yBaTH,
y3araJbHIOBATH 1| BUKOPUCTOBYBATH 11 [Is1 HABYAHHS,
MOJ[aBaTH HABYAIBHUIA MaTepial y JIOCTaTHbOMY
00cs131 0OTPYHTOBAHO, TIOCTIJOBHOY, HE MOPYIIYIOUN
HOro ceMaHTHYHI XapaKTEPUCTHUKH.

Jluoaxmuunuii CKIIAOHUK e Jaroriyaol
KOMIICTCHTHICTI BB&KA€THCS THM MIPHJIOM, IO
XapaKTepu3ye CIIPOMOXKHICTh BUKIIa/laua «BU3HAYATH
LIl  HABYAJIBHOTO 3aHATTA W BCBOTO  Kypcy
JACLIMILTIHH; BiIOMpAaTH 3MICT 1 BIAMOBIAHE
oOaHaHHS JUIS NPOBEJCHHS HABYAJILHOTO 3aHSTTS;
BUKJIAIATH HABYAJILHUI MaTepian MOCTYIHO, YiTKO,
BHPA3HO, TEPCKOHIIMBO; PO3POOIATH IHIAKTHIHUHA
Marepian sl HABYAIBHOTO 3aHATTS, 31HCHIOBATH
JUIAKTHYHE TPOEKTYBAHHS.

Memoouunuu CKNAOHUK Iegarorivaol
KOMIIETEHTHICTI ()aXiBIs SK TPABUIIO IIOB’SI3YETHCS
i3 «moiH(OPMOBAHICTIO 3 MPOOJEM IHHOBALH B
rajgy3i  OCBITH, BHUKOPHCTaHHI  pI3HOMAHITHHUX
OCBITHIX TEXHOJIOTiH 1 3ac00iB HaBYaHHS, CIIOCO0AX
oprasizauii po6oTu CTyAeHTIB Ha 3aHsTTI» [21, ¢. 7],
a Tako Oe33amepeyHoOMy 3HAHHI METOJUYHHX
KOHIICTIIIIH MOOYI0BH HABYAJILHOI JUCHHUIUTIHU Ta iX
NpaKkTHYHOI peamizalii y HaBYalIbHUX Kypcax 1
TEXHOJIOTIAX BUKJIATaHHSL.

[eparoriunuii  CTPYKTypaHT, Ha  SIKOMY
Oa3yeThcst mpodeciiiHa KOMITIETEHTHICTh BHKIIaZada
BiZlirpae poib 00’ €KTUBHOTO (DYHIAMEHTY, Ha SKOMY
(opMyrOTECs Ccy0’€KTHBHI SKOCTI (Y TOMY 4YHCITI #
KOMIIETETHICHI)  ¢axiBusg Ta  JOCBiL  HOro
[E€AarorivyHoi  JistIbHOCTI. Cepen  HaiOUIBII
3HAYYIUX KOMIIETEHTHOCTEH TAaKOro IUIaHy CIIij
BiJI3HAYUTH HACTYIIHI.

Icuxonoeo-koMyHikamueHa KOMIIETEHTHICTh —
XapaKTepU3y€e 3MaTHICTh (axiBI «CTHMYJIIOBATH
Mmi3HaBaJbHI IHTEPECH CTYNEHTIB Ha 3aHATTIX;
3MIACHIOBATA MOTHBAII0 KOXXHOTO HAaBYAIBEHOTO
3aHATTS;  (opMyBaTM  TO3UTHMBHE  CTABJICHHS
CTYICHTIB 1O HaBUaHHsI, aKTyalli3yBaTH 3HAHHSI i
JKUTTEBUH JTOCBIJ CTYICHTIB; aJeKBAaTHO CIPUIMATH
Ta PO3YMITH CTY/EHTIB; CTBOPIOBATH IO3UTHUBHUI
MICUXOJIOTIYHUIA KITIMaT Ha 3aHSTTI.

Vnpaenincoka — komnemenmuicmes  (paxiBus
SIBIISIE coboro 3JIaTHICTh «IUTaHYBaTH,
OpraHi3oByBaTH W KOHTPOJIIOBATH  HABYAJIbHO-

BUXOBHHUII MPOLIEC Ta BIAaCHY MPOdeCciiHy TisUTbHICT
JUIl JOCSTHEHHsI TPOTHO30BAHOTO pe3ynbTaTy» 1
nependayae HaSBHICTH YMIHHS KOHKpPETH3YBAaTH
MPEeIMETHI, PO3BHBAJbHI 1 BUXOBHI LTI HaBYAHHS,
aTHOCTYBaTH W «OIIHIOBATH PiBEHb HABYAIBHHUX
IOCATHEHb YYHIB, BHKOPHUCTOBYBATH pi3HI BUAM 1
METOH KOHTPOITIO; KEPYBaTH poOOTOIO CTYACHTIB Ha
3aHATTAX; OpPraHi30BYBaTH CaMOCTiHHY po0OOTy
CTY/ICHTIB; BU3HAYaTU 1eaaroriyxi 3a1a4i
BiAMOBinHO 10 upenmery» [21,c. 7], po3pobsTu

IIpoexmusna xomnemenmuicms (HaxiBLs MOXKe
BUTJIyMauyBaTHCsl SIK CIIPOMOXHICTh IepeadayaTu

Hachminkn  ($axoBoi  MISUIBHOCTI,  pe3yJIbTaTH
HaBYaJILHO-BUXOBHOL JSUTBHOCTI, 3JaTHICTD
«pOo3po0JIATH HaBYalbHI IUIAHM 1 Nporpam 3
JUCLHIUTIHY; IUIAHW ~ 3aHATh, HPOEKTYBATH

HABYAJNBHUN TMIPOIEC Ta [iSUTBHICTH CTYACHTIB Ha
3aHATTI; TPOEKTYBaTH 1 TIPOTHO3YBaTH BJIACHY
MeNaroriuHy JisUTbHICTh BIAMOBIAHO O MPEIMETY)
[21, c. 8].

Pegrexcusna  komnemenmuicme  daxiBus
3a3BHYall  MHCIHMTBCA  SIK  3IaTHICTh  (haxiBIlsL
aHAJII3yBaTH pE3yJbTAaTH BIACHOI JiSUILHOCTI Ta
CIPSIMOBYBATH BJIACHI 3HAHHS HA 11 yIOCKOHAJICHHS
TOLIO.

BescymHIBHO, MOXHA 1 Jajli aHaJi3yBaTH TOUYKH
30py Ppi3HHX aBTOpiB, ane 3a Oygb SKUX YMOB i

BiZIMiHHOCTEH 3ATUIIAETHCS AKTyaJbHUM
TIyMad4eHHS npodeciitaol KOMIICTEHTHOCTI
ocobucrocti, 3ampomoHoBaHe A. A. bomansoBuwm,

B.I. XKyxoBum, JL.T'. JlanrreBum, B.O. CnaTpoHIHEM:

IIpocdeciitna KOMIETEHTHICTH OCOOHCTOCTI €
CKJIAJIJHAIM CHUCTEMHHMM YTBOPEHHSIM, OCHOBHHUMH
€JIEMEHTaMU SIKOTO € JIEKLIbKa MiJICHCTEM:

—  «mpodeciiiHUX ~ 3HaHb K JIOTIYHOI
cucreMHoi  iHpopMalii po  HABKOJNMIIHIA 1
BHYTpILIHIA CBIT JroauHM, 3adikcoBaHoi B 1l
CBIZOMOCTI;

— npodeciifiHMX yMiIHP SK  TCHXIYHHX
YTBOpEHb, IO MOJSTAlOTh Yy 3aCBOEHHI JIIOAWHOIO
€noco0iB i TeXHIK PO eciHHOI MiSTBHOCTI;

—  mpodeciitHIx HAaBUYOK - i,
chopMOBaHHX B TIpomeCi MOBTOPEHHS TEBHHUX
ornepariil i 1OBeIeHNX 10 aBTOMATH3MY;

—  mpodeciiiHEX TO3WHIA SK CYKYHHOCTI
c(OopMOBaHUX YCTAaHOBOK 1 Opi€HTalil, BiIHOMICHHS
Ta OIIHOK BHYTPINIHKOTO i HABKOJIMIITHBOTO JAOCBIY,
peabHOCTI 1 MEPCIIEKTUB, a TaKOX JOMaraHb, SKi
BU3HAYAIOTh XapakTep mnpodeciiiHol HisubHOCTI 1
MTOBEIIIHKU (haxiBIIs;

—  IHIUBIAYAIEHO-TICHXOJIOTIYHUX
ocobumBocTeld  (axiBUs — IOEAHAHHSA PI3HUX
CTPYKTYPHO-(pYHKITIOHATEHUX KOMIIOHCHTIB
TICUXIKH, SKI BU3HAYAIOTh IHAWBIMYalbHICTh, CTHIb
mpodeciiiHol TisUTEHOCTI, TTOBEIIHKU 1 BHUSBIIIOTHCS
y mpodeciifHIX SKOCTAX 0COOUCTOCTI;

—  aKMEOJIOTIYHHX iHBapiaHTIB — BHYTPIIIHIX
30yIHHUKIB, SKi OOYMOBIIOIOTH HOTPeOy (axiBisd B
MOCTIHHOMY ~ CaMOpO3BHTKY, TBOpUOCTI  Ta
caMOBJIOCKOHaJIeHH» [16, ¢. 334-335].

Kommureke nmux migcuctem y mporeci gpaxoBoro
CTaHOBJICHHS 0COOHMCTOCTI MalOyTHBOTO iH)KEHepa-
mefarora eJIeKTPOMEXaHIYHOTO TPOo(difo OpieHTye
Horo He TIIBKM Ha ONaHyBaHHS mnpodeciitHo
BOKJIMBUMH KOMIIETCHIIIMH, a ¥ Ha YCBITOMJIEHHS
crenudiku i ocobnuBocTel Maitoy THBOT
npodeciiiHoT JisUTbHOCTI.
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Ilppy  wmpoMmMy, K  CIymHO  3a3Hayae
B. A. Tletpyk,  «maiiOyTHiii  iHXKeHep  MOXe
yCcBiIOMUTH  cneuudiky oOpaHoi mpodeciiHol
MISUTBHOCTI  TUTBKM B TpPOIECi  BUKOHAHHS
KOHKPETHUX mpoQeciiHuX [Iiif, II0 3yMOBIIOE
HeoOximHicTh  opieHTamii  #oro  mpodeciitHol

MiJIFOTOBKKA HAa MOJIE]Ib BUPOOHHUIITBA, OCHOBY SIKOT
CTAaHOBJIATH TPHUHIUIKA CIIBOpaIi Ta B3aEMOJIii B
JIOCATHEHHI 3aIUIaHOBAHUX LiJIEH, CHUIbHI Jii B
CHUCTEMaTHIHOMY M IBUIIEHH] €KOHOMIYHHUX
pe3ynbTariB  mpaii, yMmijie [pPOeKTyBaHHS U
peaitizailisi KOHKPETHAX 3aXO/iB IOI0 OpraHizamii i
yIpaBIiHHS BUPOOHUIHM) [15,¢c.93],
€KCIIepUMEHTAIbHUM, iHpOpMaIIHHIM,
JIOCJ'liI[HI/I]_II)KI/IM, HABYaJIbHO-BUXOBHUM YU SKHUMCb
IHIIUM HPOLIECOM.

Y  mpoMy  KOHTEKCTI Ta 3a  YMOB
iHQOPMAIIfHOTO  PO3BUTKY COLIyMYy BHUKIIIOYHO
BO)XJIMBOTO 3HAuYeHHs HaOyBae ¥ Ime OAWH
KOMIOHEHT mpodeciiiHoi 3pitocTi  daxiBuosg —
iHpopmariifHo-nocHimHUIbkuA. [lefi KOMITOHEHT

IPYHTYETbCSI Ha iHPOPMAIIHHOMY MiAXO/i, CYTHICTb
sIKOTO cxapakTeprszoBana B. B. Cremenkom [19].
Sk 3a3nauae B. B. Cremenko, «inhopmariifHuit
. TIAXIJ DO3BOJSAEC BUBYATU B3a€EMOBIJIHOILLIEHHS Ta
B33a€EMO3B’SI3KH JUISI KOHKPETHUX 00’€KTiB (IpoLeciB
YU SIBUIII).

CyTHicTh [iioro] momsirae B TOMy, IO
OCHOBHA yBara IEPCHOCHTHCS 3 CJICMEHTIB OKPEMO
B3ATOI CHCTEMHM Ha MIKpPO- Ta MakpoOMipHi Ha, Tak
Ha3BaHi, KOJOBOCOTOBI BiJHOIICHHS Ta 3B’SI3KH, SKI
ICHYIOTh HE TUIBKM B JaHIH cucreMi, a # 3
OTOUYYIOYMMH CHCTEMaMH. I[HIIUMH CJIOBaMH, I
BiIHONICHHS Ta 3B’S3KM MK NMEBHUMH €JIEMEHTaMHU
iHpopmarii mpo TmeBHI 00’ €KTH MIHCHOCTI, sKa
po3MilieHa B TMEBHUX  MICIIX  OTOYYIOYOTO
ceperoBuina (COTax) Ta Ma€ CBi HEBHUH KOI»

[19,c.39].

inkom CIIYILITHO 3a3HAYAETHCS, 1110
«XapakTepHUMH 0coONMBOCTIMHU  iH(OpMaNiitHOTO
MiAXOMY €:

- mepenOavyeHHS II0YAaTKOBOTO ITPOBEICHHS
aHaJIi3y Ta CHHTE3Y BiIHOIIEHb BCEPEANHI ITPEAMETIB
i IX eNeMEHTIB Ta IX BIJHONMICHb 3 OTOYYIOUUM
Cepe/IOBHIIIEM;

- BHXiD 3
(indopmarii);

- po3risiI peajbHUX pedeil, NpeaMeriB Ta
00’€KTIB K TMOXiTHUX IIMX BIJHOIICHB» [Tam
camo, ¢. 39].

«IHdopmaniiHUM BBaXKAETHCS TaKHi IpOIIEC,
SIKMi BUHUKA€E B PE3YJIbTaTl BiJHOIICHB Ta B3a€MOIIT
€JIEMEHTApHHUX CKJIAOBUX - HOCIIB iH(opmaii.
BuzHaueHa 1 OJMHUILS €IEMEHTapHOTO BiHOIIEHHS,
gKa  Ha3uBaeTbcs  iHGopmarioHoM. Boma €
reHepaltizalliifHuM HOCieM BinHOIIEHb. [H(popMarion
MOXX€ MaTH CBOIO  Ha3By, KiIacuQikalliio,
BJIACTHBOCTI, O3HAKH, SBMINA TOLIO. B megaroriunii
CHUCTEMi, 30KpeMa, B CHCTEMi 3HaHb B SKOCTI

00’€KTHMBHOCTI  BIJIHOIIEHD

iH(pOpPMaIiOHIB BUCTYNAIOTh MIXKIIPEMETHI 3B’SI3KH,
SKi € TaKUMH BiJHOIIEHHSAMH MK HaBYAJHHUMHU
JUCLIUITIIHAMY ...

Ilepexin o  indopmamiiHoro  [mimxomy]
JIO3BOJISIE TIJHATUCS Ha OUIbII BHCOKHH pPIBEHb
HAYKOBMX JIOCHiIKeHb. MOro BHKOpHCTaHHA B

Ie1aroriyHux JIOCIII[IDKEHHAX Hazae HOBI
MOXJIMBOCTI Ul BHMBYEHHS HABYAJLHOINO Ta
BUXOBHOIO  IIpoLeciB, TpoueciB  (opMyBaHHS

OCOOMCTICHHMX SIKOCTEH IIKOJSAPIB 1 CTYICHTIB, IO
MOXE TPHBECTH OO0 HOBHUX pe3yJbTaTiB » [Tam
camo, c. 40].

B koHTekcTi MOOYHOBM 3MICTy HaBYaJbHUX
JUCLUUILIIH  iHQOpPMaliifHUi miAXig Mae 3HadHi
nepcrnektuBy. «Hanpuknan, BUBYEHHS AUAAKTHUHUX
3B’SI3KIB SIK 1H(OPMAIIMHUX BiJHOILEHb Yy CUCTEMI
3MICTY  OCBITHBOI UM  OCBITHBO-TIpOQeciiHOT
MiATOTOBKM IIKOJISIPIB, YHM CTYACHTCHKOI MOJOIi
JIO3BOJINTh  PO3POOHMTH NENaroriyHo  e(eKTUBHY
CHUCTEMYy 3MICTy HaBUAIBHOTO TPOIECY» [TaMm
camo, c. 40],  3opieHTOBaHY Ha  ONAHyBaHHI
npodeCifHUMH ~ KOMIIETCHTHOCTSMH B MeEXKax
nporpam MiAroToBKH (axiBuiB, B TOMYy 4YHCHl i
IH)KCHEPIB-IIearoriB €JIEKTPOMEXAHIYHOTO
podito.

Sxmo mucnuti iHGOpMaLiiHUNA KOMIIOHEHT Y
MO€/IHAHHI 3 JIOCIIAHUIBKAM HaNpsIMOM AisIBHOCTI

MaiiOyTHbOTO  IH)KeHepa-liefarora, TO  MOXKHA
TOBOPUTH po IHGhopMayiiiHO-00CIOHUYbKUL
KOMNOHeHm 'y CTPYKTypl MIiATOTOBKM MalOyTHIX
(haxiBmiB.

[Hdop™MarifiHO-TOCTi THUTIBKI I KOMITOHEHT
mpodeciiaoi KOMIIETEHITi{ (haxiBIiB

€JIEKTPOMEXaHIYHOTro Npodiio, MO IPYHTYETHCS Ha
30amuHocmi 00 NPOBEOeHHS eKCNePUMEHMATbHUX
0ocniodxcenb ma 20moeHOCMI 00 800CKOHANEHHS
enacHoi npogecitinoi disnbHocmi, 3 ypaxyBaHHIM
IHTEerpaliiHOro  MiAXOAY 0  METOJUYHOIO
3a0e3NeYeHHs] HABYaHHSA TEXHIYHUM JUCLUIUIIHAM
IUITXOM JOCSTHEHHS MisUTBHICHOT YHiBEpPCaTbHOCTI
NP ONaHyBaHHI iX 3MICTOM, € OCHOBOIO ISt
MTO3UIIOHYBAaHHS eKCHepUMEHMANbHUX O00CHIOHCEeHb
SIK OCHOBH dopmysanus npogpecitinoi
KOMnemeHmHocmi IH)KeHepiB-TIeIaroTiB
€JIEKTPOMEXaHIYHOTO MPOILITIO.

3Ba)kalouM Ha Te, 10 KOMNEMEHMHICIb — 1
«IHTErpOBaHa XapaKTEPUCTHKA SIKOCTSH 0COOHUCTOCTI,
pe3yapTaT MiATOTOBKH BUIYCKHHKA BY3Y IS
BUKOHAHHS IiSUTBHOCTI B TEBHHUX MpodeciiHux Ta
COLIIAJIbHO-OCOOUCTICTHUX ~ TPEIMETHHX  00IacTax
(KOMITETEHIIIAX), SKUH BU3HAYAETHCA HEOOXiTHUM
o0csroM i piBHEM 3HaHb Ta JIOCBiAY y IIEBHOMY BHI1
nmisotbHOCT»  [13, ¢. 46], cmig 3a3HauyuTH WO B
MpOeKIii Ha  EKCIIePHUMEHTAIBHO-IOCIITHAIIBKY
OisbHIiCMb iHoICeHepi6-nedazocie
eNeKmpPOMEXaAHIYHO20 npogino BOHA Mae
rpyHTyBaTcss  (OKpIM  COLIainbHO-OCOOUCTICHUX,
3arajJbHOHAYKOBHX i IHCTPYMEHTAIBHUX
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KOMIICTEHI[I) Ha  3arajgbHO-mpodeciiiHux  Ta
CreIianizoBaHo-npoGeCiitHUX KOMIICTEHIISX.
3okpema, cepen 3arajbHO-TIpodeciitHux
KOMITETEHI[IH, SKi BiJirpaloTh CYTTEBE 3HAUCHHS B
EKCIICPUMECHTATBHO-TOCITI THUTIBKI I JUSUTBHOCTI
BiZI3HAYAIOTHCSA Ti, 1110 CIPSIMOBYIOTHCS HA:

- ¢opmyBaHHs 0a30BUX YSBJIEHb IPO
€JIeKTPOMEXaHIIHi npuctpoi  (00’extH),  ix
PI3HOMaHITHICTh, PO3YMIiHHS iXHPOTO MPH3HAYCHHS 1
MIPUHITUIIB POOOTH;

- OIIaHYBaHHS METOJAMHU CIIOCTEPEKSHHS,

onucy, ineHTudikauii, BHUABICHHS OCOOIMBOCTEH
(YHKIIOHYBaHHS ~ €JIEKTPOMEXaHIYHUX MPHUCTPOIB
(00’€exTiB);

- 3a0e3rnevyeHHst i 1 pPexUMiB poOOTH
€JIEKTPOMEXaHIYHHUX MTPUCTPOIB (00’ €KTIB).

Cepen creniaizoBaHo-npodeciiHmx
KOMIICTCHIIiH, HEOOXITHUX JUIsI eKCIICPUMEHTAIBHO-
MOCTIMHUIBKOI  HisUTBHOCTI  iHXKCHEpPiB-TIeAaroriB
€JIEKTPOMEXaHITHOTO npodinro BHIUIIOTHCS
30aTHOCTI:

- aHaJi3yBaTH, TUIaHyBaTH 7}
OpraHi30ByBaTH EKCIIEPUMEHTAIbHI  JOCIIIKEHHS
€JIEKTPOMEXaHIYHUX MTPUCTPOIB (00’ EKTIB);

- 3aCTOCOBYBATH 3arajibHi, TEXHOJOTIYHI,
aHAJIITUYHI i creniajibHi METOIH
CKCIICPUMCHTAJIbHUX ZlOCJ'liZ[)KeHI) JJ1A BU3HAYCHHA
CTaTUCTUYHHMX 1 JUHAMIYHHUX  XapaKTePHCTHK,
peKUMIB  (YHKIIOHYBaHHS  €JIEKTPOMEXaHIYHUX
npucTpoiB (00’ €KTIB);

- BUKOPHCTOBYBATH npodeciitHo
podiTbOBaHi 3HAHHS B TaTy3i €NEKTPOMEXaHIKH IS

CTaTHCTHYHOI OOPOOKH €KCIIEPUMEHTAIBHHUX JaHUX 1
MAaTEMATUYHOI'O MOIACIFOBAaHHS eﬂeKTpOMeXaHi‘iHI/IX
SIBMIIT 1 IIPOIICCIB;

- 3aCTOCOBYBATH MaTeMaTUYHHUH amapaT B
IH)KEHEpHOMY €KCIIepUMEHTYBaHH.

Komrieke  oxapakTepH30BaHHX — CKJIaJHHKIB
(axoBOi  KOMIICTCHTHOCTI  BHM3HAa4Ya€  3arajibHi
HaTpsIMHU, 32 SKAMH Mae BinOyBaTucsi (opMyBaHHSI
BIIIOBIIHAX 3aTHOCTEN Ta JOCBIiTY
eKCIIEpUMEHTAIbHOI [ISUTBHOCTI y CTYAEHTIB TIpH
OlaHyBaHHI 3MICTOM TEXHIYHUX JAUCIHMILIIH.

SIKIo y3sTH 3a OCHOBY iX IEperiK, HaBEeICHUH
y Tabn. 2, Ta mpoaHai3yBaTH 3MICT BiJIOBIJIHUX
HaBYaJIbHUX IIporpaM, TO MOXKHa Bl/I)liJ'lI/ITI/I JJIsA
KOXHOI 3 [ll/ICL[l/IHJ'IiH KOJIO TIIWTaHb, IMpaKTU4YHa
CHPSIMOBAHICTb SIKMX 3a0€3Me4y€eThCs MPH 3aTy4eHHI

MaiOyTHIX  (axiBIiB 10  EKCIEPUMEHTAIBHUX
JIOCHI/DKEHb METOJiB, 3aco0iB 1 XapaKTepUCTHK
npenMera BUBYCHHSL: ABTOMAaTHU30BaHOIO
CIICKTPOIPHBOLY (mo KOHKPETH30BaHO

A. B. bamapinum Tta IO. B. IloctrHikoBuMm [1; 2]),
enextpuunux  MamuH  (O. JI. Tompabepr  [4]),
enekrpomartepiaiis (B. I'. I'epacumoBum [22]) Ta iH.

I'pynyroun iX 3a nOpeaMETHHM IPHUHLHMIIOM,

OTPUMAEMO KOMIUIEKC 0a30BUX MUTaHb,
EKCIIEPUMEHTAIbHE JOCIHIKEHHS SIKMX JIO3BOJISIE
MaiOyTHIM GaxiBisiM HaOyBaTH JOCBiy

MPAKTUYHOTO 3aCTOCYBaHHS TCOPETHYHHX 3HAHb
(trabn. 2), a Takox opmyBarn npodeciiiHumii
CBITOIJISA]] | HABUYKH MTPAKTHIHUX JTiHA.

Taoauns 2

3MicT ekcrepMMEeHTATBHUX AOCIKeHb Y (paX0BUX AUCHHUILTIHAX eJICKTPOMEXAHIiYHOI0 CIPAMYBAHHS.

Ne Ha3Ba npenmMery (TucnunIinm) 3MicT eKciepUMeHTATbHUX HOCTITKeHb
1 ABTOMaTH30BaHHUN €NIEKTPOIPHUBO/T MeTtoam, 3aco0u i XapaKTepUCTUKH aBTOMATH3ALIii
THIIOBUX ITPOMHUCIIOBHX MEXaHI3MiB €NIeKTPOIIPHUBOAY THIIOBUX ITPOMHCIOBHX MEXaHI3MIB
XapaKkTepHCTHKH ENEKTPUYHUX MAIIHH.
2 EnexTpuuHi Mammamn Meroau i 3acoOu BUNIPOOYBaHHS €JIEKTPHYHUX
MallluH.
. Mertoau, 3aco0u 1 0COOIMBOCTI TOCTIIKEHHS
3 Enexrpomarepiano3HaBCTBO N .
BJIACTHBOCTEH Ta XapaKTEPUCTHUK eJIeKTpoMaTepialiB
MeTtoau, 3aco0u 1 0COOIMBOCTI AOCIIIKEHHS
4 EnextpoHika i MikKpocXeMOTeXHiKa BJIACTUBOCTEH Ta XapaKTEPHUCTHK eIEMEHTHOI 0a3u
CJIEKTPOHIKU Ta MIKPOCXEMOTEXHIKH
s EnemenTH aBTOMaTH30BaHOTO Merou Ta 3ac00M AOCIIKEHHS CHCTEM
€JIEKTPONIPHUBOIY aBTOMATH3alii eIeKTPOIPHUBOIY
IToHATTS IHKEHEPHOTO EKCIIEPUMEHTY; METOU
. . o OIIiHIOBAaHHS XMOOK IPY BUMIpPIOBAaHHSIX; METOIN Ta
Mertpoutorisi, cTaHIapTH3aLlis Ta TEXHIYHI . .
6 : 3ac00M BUMIPIOBaHHS €JIEKTPUYHUX 1
BUMIPIOBAHHA
HECJICKTPUYHUX BCINYUH, 3aCTOCYBAaHHSA
00YHUCITIOBAIILHOT TEXHIKH MIPY BUMiPIOBaHHAX
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Ne HasBa npeaMery (IMCHUILTiIHM) 3MicT ekCIepUMEHTAJBHUX JOCHiIZKEHb
7 Mexanika Ta JMHaMiKa Mertoau Ta 3ac00H TOCTIIKEHHS TUHAMIYHIX
€JIEKTPOMEXaHIYHUX CUCTEM XapaKTEPUCTHK CJICKTPOMEXAHIYHUX CUCTEM
. . .. Mertoau Ta 3ac00M TOCTIIKEHHS (YHKIIIOHATBHUX
8 MikporporiecopHi IpUCTPOi A A A ymicu ..
XapaKTEPUCTHK MIiKPOIIPOIIECOPHUX MIPUCTPOIB
.. Meroau Ta 3acobu gociimpkeHHs GyHKIIOHATBHUX
9 Po0O0TOTEXHIUHI CHCTEMH Ta KOMILIEKCH A A & .(by T
XapaKTEPUCTHK POOOTOTEXHIYHUX CUCTEM
. . JocmimkeHHs: poOOYUX BIaCTHBOCTEH 1
10 TeopeTuuHi OCHOBH €1EKTPOTEXHIKH . .
XapaKTEPUCTHK €JICKTPOTEXHIYHUX IIPUCTPOIB
. . Mertoau, 3aco0u Ta 0COOIMBOCTI TOCTIIKEHHS
11 Teopist aBTOMaTHUHOTO yNPaBIIiHHSI .
CHUCTEM aBTOMATHYHOTO YIIPaBIiHHS
MeToauKa iHKEHEPHOTO EKCIICPUMEHTY: MPHHIIUAIIH
MTOCTAHOBKH 3aj1adi, METOJIM aHAIli3y, IUIAHyBaHHS 1
12 Teopist eTEKTPOIIPUBOIY OpraHi3allii eKCIIepPUMEHTY; JJOCIKCHHS CHIIOBOT
YaCTHUHU EJICKTPOTIPUBOY, HOTO CTATHCTUYHUX 1
JTUHAMIYHUX XapaKTEPUCTHK
[IpuponHo, oxpiM (axoBo 30pi€HTOBaHUX 3HaKoBy (opmy — (GopMy HaByaibHOI iH(opManii i
TEXHIYHUX JUCLMIUIIH B CHUCTEMI IIJATOTOBKHU BHUCTYIAIOTh ~ 3MICTOM  HaB4yaHHs»  [15, c. 99].
CJIEKTPOMEXAHIKIB € Kijdbka (yHIaMEHTAIBHUX [Mpomyktn  comiajgpHOrO  JOCBiMy, BTUIEHI Yy
(indopmaruka, ¢izuka, mMaTemarvka (MaTeMaTH4Ha 3HApSIMAX IHXKEHEpHOi, a TaKoX IHXEHEpHO-

CTAaTUCTHUKA)), SIKi 3a0e3MeuyloTh eKCIePUMEHTAIbHI
TOCTIKEHHSI YHIBEPCATBHUM IHCTPYMEHTapieM, II0
JIO3BOJISIE 3OIMCHIOBATH:

— B110ip, 00pOOKyY Ta HAKONMMYEHHS iHpoOpMallii
i3  3aCTOCYBaHHSM  KOMI'IOTEpHHX  3aco0iB,
BKJIIOYAIOUM HAaJeXHEe IporpaMHe 3a0e3ledeHHs
[11];

— BUKOPUCTaHHSI METO/IB, 110 3aCTOCOBYBAJIUCS
IIPU MPOBE/IeHH] (Pi3MYHHUX EKCIIEPUMEHTIB [6];

— CTaTUCTHYHY OOpPOOKY EKCIIepUMEHTaIbHUX
naHux [14], ouiHIOBaHHS Ta NEPEeBIpKy TiNoTes,
NepeBipKy KPUTEPIiB 3roJH Ta iH.

B. A. [leTpyk, HOCHIIKYyIOUM KOHIENTyalbHI
MiAXOMU 0 po3poOKH 3MICTy U opraHizamii mpormecy
(opMyBaHHS TpOQEciifHOI CIPAMOBAaHOCTI, BMiHb
caMoCTiiiHOT pOOOTH y CTYJCHTIB, 3a3HAYae: «IJIsl
TOTO, 100 cthopmyBaTi KOMIIETEHTHICTh
creujiamicra,  CTYAEHTY  MHOTPIOHO  3HIWCHHUTH
JUSUTBHICTD, aJICKBAaTHY Till, sika BTLICHA B MPOIYKTax
COILIIaJIBHOTO JOCBIY: 3HAHHAX, HABUYKAX, 3ac00aX i
3HapAIAX KOHKpETHOI mpodeciiiHoil aisiabpHOCTI. B
HaBYaHHI I TPOXYKTH 3a HEOOXIIHICTIO MaloTh

TMIeIarorivyHoi JisIbHOCTI, MTOTPeOYIOTh BiX (haxiBIiB
BiINOBiTHOTO piBHS KBamiikamii s 3acTOCYyBaHHS
iX y BHPOOHMYMX UM TENArOTIYHHX IIPOIecax
[17,c.96]. Hocsin TaKoro 3aCTOCYBaHHS
dbopMyeTbcsi B CHCTEMi MIATOTOBKM MalOyTHIX
IH)KEHEPIB-IIEAaroriB €JIEeKTPOMEXaHIYHOTO MPODILIIO
IIPY NIPOBEJCHHI €KCIIEPUMEHTAIIbHUX JIOCHIKEHb, a
TaKOX B IH)KEHEPHOMY EKCIIEPUMEHTI SIK CKJIaJI0Bil
rpoiiecy OTaHyBaHHS 3MICTOM TEXHIYHUX
IUCIHAILIIH.

KepoBaHicTh 1i€10 CHCTEMOIO 3a0€3MeHy€eThCs
3aB/ISKM YNPaBIiHCBKOMY BIUIMBY Ha HACTYIHI

KOMIIOHEHTH: LIETTOKIIaTaHHS IISUIBHOCTI,
KOTHITUBHI Mertadopu ™oxemi [l2] HaB4ambHO-
mpodeciifHol  MiSUTBHOCTI; CHCTEMY  MiATOTOBKH

MaiiOyTHiX (axiBLIB 0 MPOBEICHHS I1HKEHEPHOTO
eKCIepUMEHTY  SIK  JUKepeJo  pesyibrary, 1
MeJaroriudi yMOBH — SIK 30BHIIIHI YMHHHKH, IO
PEryJIo0Th Hepeoir mporecy. B 3aranbHoMy BHIIISII
MMiArOTOBKA ManOyTHIX IH)KEHEePiB-TIeIaroriB
€JIEKTPOMEXaHIYHOro npodiI0 70 NPOBEICHHS
EKCIEePUMEHTAIBHUX JOCII/DKCHh MAa€ TaKHid BHI:
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Hinenoxnaganusi:
MiAroToBKa Maii0yTHIiX iH:KeHepiB-MeIaroriB eJleKTpoOMeXaHiYHOTO MPodiIo 10

MPOBECACHHSA CKCIICPUMEHTAJTbHUX JOCJTIIKEHb npu BHBYEHHI TeXHIYHHX

JHCIUILTiH
I L. K Mouiropunr HaguajibHo- MoniTopusr
earoriuni N .
oBH npodgeciiina PesyJibTat
y MAILHICTH
Kopexis Kopexis

Puc. 1 - Peanizanis uinenokiaganss B NiAroToBui Maii0yTHIX iH:KeHepiB-1e1aroriB eJ1eKTpoMexXaHiYHOT O
npodgiro.

3BepTalodnCh A0 Li€l cXeMu, 3ayBaXkUMO, 110 Yy
HaBYAJILHOMY  IIPOLIECi, CKJIQJIOBOIO  SIKOTO €
MiATOTOBKA MaHOyTHIX I1HXKEHEPHO-TIEIAaroriYHuX
(haxiBIIiB  €JNEKTPOMEXaHIYHOTO  Tpodimo 10
EKCIIEPUMEHTAIBHOI HisTBHOCTI, TEearoTivHi YMOBH
BH3HAYAIOTh  30BHIMIHI  OOCTaBMHHM, B  SKHX
BiZIOYBa€ThCsl HaBUAIBHO-TIpOdeciiiHa MisIIbHICTD, 1
PO3IIIANAIOTBCS K YHHHUKH, IO CHPUSIOTH abo
NEPEIIKOKAOTh TH.

Omxe, Ha TpoUeC MiJArOTOBKM MaiOyTHIX
IH)KEHEpIB-TIe/IaroriB eJIeKTPOMEXaHIuHOro npodisro
JI0 TPOBEJCHHS EKCIEPUMEHTAIBHUX IOCIIIKEHb
MOXe€ 3JiHCHIOBATHCS YNPABIIHCHKUH BIUIMB Yepes3
3MiHY IefarorivHux ymoB [8], abo » KoperyBaHHS
XapaKTEPUCTHK i mapameTpiB HaBYaJIHHO-
npodeciifHol  HisUTBHOCTI, IO  CYMPOBOIKYE
OTMaHyBaHHA MaHOyTHIMH  (axXiBISIMH  3MiCTOM
TEXHIYHUX TUCLHILIIH.

Bucuoskmu. Ha miacrasi aHaIizy
METOIOJIOTYHUX, TICUXO0JIOrO-TI€JarOriyHuX,
(haxoBux, IH)KEHEePHO-TIeIaroriyHUX JoKeped,
HaBYaJIbHOT 1 METOAWYHOI JIITEPaTypH MOMEpeaHiX 1
OCTaHHIX POKiB, BCTNAHOBTIEHO, 110
EKCIIEPUMEHTANIBHI  JIOCTIJDKEHHS TIpH  BHBYCHHS
(axoBO Opi€EHTOBaHWUX (TEXHIYHHUX) JUCIMIDIIH
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JUINTEJBHOCTDb U3MEHEHUS JABJEHUSA B MEXKCTEHHOM KAMEPE TOWJIBHOI'O
CTAKAHA

Annomayusn. B cmamve onuceieaemcsi nepuod pabomvl OOUIbHO2O ANNAPAMA, PACCMOMPEHHBIU C MOYKU
3peHUsl USMEHEeHUs. OABNleHUsl 8 MEeICCMEeHHOU Kamepe O00UulbHo20 cmakana. Onucvlaromes npogeoenHvle paHee
uccne008anus 8 3MoU 061acmuU U NPEONa2aromcs 3aKOHOMEPHOCMU 05 OnpeodeieHus: ONUMeIbHOCMU npoyeccd
UBMEHeHUsI OABTIeHUsL 8 MEINCCMEHHOU Kamepe 0OUIbHO20 CIAKAHA.

Knrwueesvle cnosa: Oounvbhwill annapam, 6aKyyM, MENCCHEHHAs. Kamepd, OOUNbHbIL CMAKAH, KIANAH,
ny1bcamop, nepexooHblil npoyecc.

[IpuHIun paboOTBI COBPEMEHHOTO JOWIBHOTO ME)XCTEHHass Kamepa 3alloNHIETCS BaKyyMOM, IIpH
arlnapaTa OCHOBAH Ha HepI/IO}lI/I‘IeCKOM BO3HeﬁCTBHH IIOMOIIIN KOTOpOFO MOJIOKO HOCTyHaCT B
BakyyMa Ha BbIMA OkuBoTHOro. CHavaiga u3 MOJIOKOITPOBOJZI. 3aTeéM B MEKCTCHHYIO KaMepy
MEKCTECHHOMN KaMepbl JIOUJIBHOTO CTaKaHa HaTeKaeT BO3MyX. IIpM STOM COCKOBas pe3nHa
HpOI/ICXOZ[I/IT OTKa4YKa Bo3)1yxa HpI/I IIOMOIIHU CXKHUMACTCA nU3-3a paSHOCTI/I JaBJICHUS B Me)KCTeHHOﬁ
BAaKyyMHOI'0 Hacoca. 9TOT nmpouecc IMpuBOAUT K nu HOI[COCKOBOﬁ KaMepax. Korz[a MECKCTCHHAasA KaMepa
TOMY, qTo COCKOBas pe3rnHa NnepexoauT B MOJIHOCTBIO 3allOJIHEHA BO3JYXOM, COCKOBasd pE3WHa
paBHOBeCI/IC nu paCHpﬂMHﬂeTCH, OTKpLIBaﬂ TEM CaMbIM ITIOJIHOCTBKO CXKaTa U 3allUIIACT BbIMSA )KUBOTHOI'O OT
BBIMS JKUBOTHOI'O ,I[eﬁcTBPIIO BaKyyMa. HOCTCHCHHO ﬂeﬁCTBHH BaKyyMa.

~N ’
|
‘ t
a b c d

Pucynok 1 — Ilepuon Bo3aeiicTBUsI BAKYyMa Ha BBIMS KMBOTHOTO IIPH MALIMHHOM J0€HUH:
1 — B cylIecTBYIOIIUX JOMJIBHBIX aNNapaTax, 2 — B pa3padoTaHHOM J0MJIbHOM ammapare.
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CoBpeMeHHbII ypOBEHb Pa3BUTHUSI (PU3MOJIOTUU
JKUBOTHBIX II03BOJINII HaKOIIUTh 3HaHUuA, Ha
OCHOBaHHMHU KOTOPBIX BBISBICHBI U COPMYIIHPOBAHEI
0COOEHHOCTH TpoLlecca MOJIOKOOT/Ia4H Y KHMBOTHBIX
n Ouoslornyeckue TpeOOBaHUS, MPENbSBISIEMbIE K
MOWJIBHBEIM  ammapatam.  Mcxoms W3 9THX
0CcOOCHHOCTEH MOXHO YTBEPXKAaTh, YTO MEPEXO]] OT
TakTa COCaHHWA K TaKTy CXKaTHi B MEXKCTCHHOU
KaMepe IOWIBHOTO CTaKaHa OJDKEH IMPOUCXOIUTH
Oonee IDIaBHO u UMETh (ToN13113%%)
MIPOJOJDKUTEIBHOCTE TI0 BPEMEHH (XapaKTepUCTHKA
2 Ha pucyHke 1).

[lepBbIM HccitegOBaTENEM 3TOM MPOOIEMBI OBLT
M. Hupfauer [1]. OH ycTaHOBWII, YTO ONTHMAaIbHOMN
SABJIICTCA JUIMTCIIBHOCTE IMEPEX0a OT TaKTa COCaHUA
K TakTy cxatus paBHas 120 mc. Takas jxe BeTHUMHA
YIIOMHMHAETCs U B PYrux padorax [2].

OnmHUM M3 TEpBBIX Ha ATy npolieMy oOpaTHi
BauMmanue A. C. Bempeukuii [3]. B cBoux pabotax
OH TIO0Ka3aj, YTO BPEMs IEPEXOAHBIX IPOIECCOB B
JIOMITBHOM ammapare c ITHEBMATHYCCKUM
MyJIBCATOPOM M3MEHSIETCS B 3aBUCHMOCTH OT MTOTOKA
MOJIOKA U BEIMYMHBI BAKyyMa B CHCTEME.

[To3guee c HCTIOJIh30BaHUEM
pEeHTreHOKHHEeMaTorpaduuecKoro crocoba
HCCIIeNOBaHus BeIMEeHH XuBoTHOro D. K. Bampaman
OTIpeNenyI, YTO MPOJOJDKHTEIBHOCTD Iepexona OT
TaKkTa COCaHUS K TaKTy CXaTHs B CEPUHHOM
JIOUJIBHOM ammapare miuutcs 60 mc, 4YTO OdYeHb
OBICTPO ¥ TYOUTEIBHO JCHCTBYeT HA  BBIMSA
>KMBOTHOTO [4].

B cBoux wuccnenopanmsix JI. II. Kapramos
UCIIONIb30Bal TEOPHIO THIPOyAapa W MpUILEN K
BBIBOJIy, YTO OTHOCHTEJIFHO KOPOTKHH HMPOMEXYTOK
BPEMEHM IIepexoJila OT TaKTa COCaHHS K TakTy
CKaTHi  HEJOMYCTHM,  IIOCKOJBKY  BBI3BIBACT
0oOpaTHBIX TOK MOJIOKA B TIIOJIOCTh BBIMEHH
JKABOTHOTO [5].

Ilo wmuenmio B. A. [lpuro yBenunyeHue
MIPOAOIDKUTEIHHOCTH TIepexofa OT TaKTa COCAHUS K

B wuccnepgoBanusax 3. B. MakapoBckoii
000CHOBaH CHOCOO JOCHUS C YBEIMYCHHBIM I10
BPEMEHH IMIEPEXOJOM OT TaKTa COCaHHS K TakTy
CKaTHig 3a CYET IOCTENEHHOTO IOCTYIIJICHUS
BO3/yXa B MEKCTCHHYIO Kamepy [7].

Teopernueckue ucciaenosanusa B. @. Koponesa
MIOKa3aly, 4TO HaTEKaHHE BO3AyXa B MEKCTEHHYIO
KamMepy  INpPOMCXOJWT  Takke Kak H B
DJIEKTPOBAKYYMHBIX npudopax, IIO2TOMY
JJINTCIIBHOCTE IIPOMEKYTKA BpPEMCHU C MOXHO
omnpenenuts 1o Gopmyne [1]:

Vo 152-R)P,

t. = : 1
¢ 76K, |(152-P)P, @

riae V — 00beM MEeKCTEHHOM KaMephl;

Kp — koadpunment Ilyazeiins;

P1 — HauanpHOE 3HAUEHME JIABJICHHUS;

P, — KOHeYHOE 3HAUCHHUE AABJICHUSL.

Eme omma wnccimemosarens C. M. Bennmes
cceitaercst Ha paboter B. @. Kopomnesa [8], HO mist

ONHMCAHUs JJIMTEIBHOCTH IEepexofa OT TakTa
cocaHMs K TaKTy CXaTUsl OH  HCIIOJIB3yeT
Koa(pumeHT V,, KOTOPBIN YUUTHIBAET

MNPOAOJDKUTCIIBHOCTE HNEPCKIIIOUCHUSA  KJlallaHa U
JAaBJICHUC B KaMEpax IyJibcaTopa:

\Y, P,
Injyw,—]|. )

o=
© 76K, P,

W. H. KpacHOB cunTaer, 9To mepexoj OT TakTa
COCaHMsl K TaKTy CXaTWsi JOJDKEH IPOUCXOINUTh
Oonee ruiaBHo. [ToaTOMY Bpems HaTekaHusi BO3yXa B
MEXCTEHHYIO Kamepy JOJDKHO ObITh OoJblie, 4em
BpeMsi HCTeUeHHs ero u3 Jtux kamep [9]. On
OMHCBHIBAET  MPOAOJDKUTEIBHOCTh  IEPEXOIHBIX
MPOLECCOB B MEXKCTEHHOM Kamepe, HaTeKaHue

TakTy CXaTusd yJaydlaceT NapaMmeTpbl JTOWJIbHBIX IPOUCXOAUT U3 KaMepsl ¢ OONbIIUM 00BEMOM depes
arnmaparos [6]. OTBEPCTHE C MOCTOSHHOHN IUIOIAABI0 TOMEPEYHOTO
CEYCHHS U TPYOKY OTHOCHUTEIHHO OOJBIION JITHHBL:
_1
1P, R i R dv;
—d] | == PHVH — | dt———, 3)
nkP \P,) V. P, V,

rJie N — MoKa3arellb MOJUTPOIIbI;

Py — naBneHne B MEXKCTEHHBIX KaMepax Ioclie
3aI0JHEHHS aTMOC(EPHBIM BO31yXOM;

M2 — koadduumeHr pacxoma  Bo3ayxa
MOABOAANICH JIMHUY NPYU HATEKAaHUU BO3/1yXa;

@ — QYHKIHS pacxo/ia BO3ayxa,;

f — rmuomans cedeHus JIMHUM HATEKAHUA
BO3/1yXa;

Vi — YACNbHBIA 00bEM BO3[yXa MpPHU JaBICHUH
Pu;

Vi — o0beM kamep U TPYOOK HEPEMEHHOTO
JIABJICHUs] IOWJILHOTO amnmapara npu JaBieHuu P B
MEXCTEHHBIX KaMepax AOMIbHBIX CTAaKaHOB.

Hdast oIpeeIeHUs MIPOJIOJKUTEITBHOCTH
HATCKaHUS HEOOXOAMMO pemuTh BbIpaxeHnue (3)
METOZOM IPHOMIKEHHOW QyHKIuH mid @ . OTkyna

JJATEITBbHOCTD IIPOMEIKYTKA BPEMCHH C:
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2
0,528% — (Pj
2V, ’ P
H
t. = 0 +0,532 |. (4)
Hy f \/ Puvu Priax

I[JII/ITGHLHOCTB HU3MCHCHHUA JaBJICHUA B MMPOUCXOANUT MAaKCUMAJIbHOC BO3,I[CI>'ICTBH6 JOUJIBHOI'O
MEKCTCHHOM Kamepe ABJIACTCA OCHOBHOM arrapara Ha BBIMS XXWBOTHOT'O, JOJDKHA COCTAaBJIATH

XapaKTEPUCTHKON, KOTOpas TIO3BONSET CYIWTH O
BO3ZCWCTBUHM [OWJIBHOTO ammaparta Ha  BBIMSA
xuBoTHoro [10]. [IpoBeneHHBIE paHee HCClIeOBaHU
pe)KI/IMOB MAIlIMHHOTO JOCHUA JKUBOTHBIX C
Pa3IMYHON [UIUTEIHOCTBIO MEPEXOIHBIX MPOIECCOB
B MEXCTCHHON KaMmepe JOWIBHBIX CTAaKaHOB JIAIOT
OCHOBAHHE YTBEPXKAATh, YTO MPOMEKYTOK BPEMEHHU
a JomkeH cocTaBlarh 60 .mc, a JINTEIBHOCTH
MPOMEXKYTKa BpPEMEHH C, BO BpeMs KOTOpPOTO
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IMPOLIECCBHI UBMEHEHMUS JABJIEHUS B JTOUJIBHOM AIIITAPATE

Annomayun:. B cmamve npednazaemcs memoo onpeoeneHus ONUMENbHOCIU HpOYecco8 UCMedeHus u
HAMEeKaHUus 8030yXa 6 MeNCCMEHHOU Kamepe OOUNbHO20 CMAKAHA 80 6peMs O0eHUs HCUSOmHbIX. Brisedennvle
3aKOHOMEPHOCHY NO3BOAIOM NOAYUUML ONMUMATbHbIE KOHCMPYKMUSHbIE NAPAMEmpPbl NYIbCAmopa OOUTbHO2O0
annapama c ynpasiiemou OIUmenbHOCmsl0 NepexoOHbIX NPOYeccos.

Knrouegvle cnosa:. OounvbHwill annapam, 6aKyyM, MENICCMEHHAs Kamepd, OOUNbHbIL CMAKAH, KIANAaH,

ny1bcamop, nepexooHblil npoyecc.

HcTeuenne u HATCKaHUEC BO3ayXa B
MEKCTEHHOM KaMepe JOMIBHOIO CTaKaHa BIMAET Ha
nehopMaIio COCKOBOM PE3UHBI, KOTOPAsk H3MEHSET
00beM KaMmep JOWILHOTO CTakaHa MpH JOCHUU. DTH

MPOLIECCHl MOXKHO ~OMKCaTh Kak HCTEYCHUE WU
HaTeKaHHe BO3IyXa B KaMephl OONBIIOro odbema C
MIOCTOSIHHBIM JiaBieHueM [ 1, 2]:

P d P _ _ 19pS,(S;) P v di— dv; |
P P = atmV atm V. @)
i ATM i i
P47 — aTMOC(hEpHOE NaBIICHHE; TeMIIepaTypa OKpYKAIOIIeH cpeibl M TeMIepaTypa
Pi — mepeMeHHOE NaBIEHHE B MEKCTEHHBIX BO3IyXa B JIOWILHOM ammapaTe OTIMYAeTCs

Kamepax;

M — ko3 punmeHT pacxoma BO3ayxa;

@ — QyHKIHUS pacxoja BO3ayXa;

So (S3) — wIom@anb CeYCHUsT JTUHUU HCTCUCHHUS
(HaTexaHus1) BO3AyXa;

Vi — o0peM MeXCTEHHOH KaMepsl U TPyOOK
JIOWJILHOTO aniapara;

V 4y — YACTBHBI 00BEM BO3JyXa MpH
aTMOoCc(EpHOM JaBIICHHH.

[Ipottecchl IBMKEHUS BO3AyXa B JIOMJIBHOM
anmapaTte CUMUTAIOTCS U30TEPMHUUYECKUMHU, TOCKOJIBKY

HE3HAUUTENIBHO, & BpeMs MpPOLECCOB HCTEUYEHUS U
HaTEeKaHWs CpPaBHHUTENBHO Benuko. Koadduiment
pacxozna [ BO3AyXa NMPH MCTCUCHUM WIM HAaTEKaHUU
BO3/lyXa ONPEIEIISIETCS BEIPaKCHUEM:

1

N(EIT+8CJ
DT
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OyHKIMA pacxona BO31yXa

¢  TpH

M30TEPMHUUYECKOM TEUYEHHUU Ta3a, KOTOpoe HMeeT [1], To ecTb:
MECTO B IOWJILHOM arinaparte, Oyaer pasHa [3]:
P
2 Vi=V i+, -V) )
1 P ATM
P .
Q= , (3) [ponuddepenuponas (4), noxyanm:
P
Ey — 21N P
ATM i
dv, = (v, -v)d| - (5)
UTM
rae &gy — KOIPPHUIMEHT COMPOTHBIICHUS
Knanar}lmoro MEXAHHM3MA ITyJIbcaTopa. Hcreuenne Bo3myxa M3 MEXKCTEHHOH KaMepsbl
-0 773p1/13/ 4H0p MBI yemoBHAX Varm NPOUCXOJUT YePE3 OTBEPCTHE B  IEPETOPOJIKE
o BM re [4]. MyJbcaTopa IUIOMIANBI0 So TONEPEYHOrO CEUCHHMS.
MEXKCTCHHBIX KaM X BYXTAaKTHBIX
eere 5 amepa JIByXTa ITosToMy  ypaBHEHHE,  KOTOpPOE  OITHCHIBAET
MJIBHBIX aIlIl Tax BEM CHCTCMbI HCTCUCHUS o
AOHT afaparax. 0bbheM  CHCTC v crede v HCTEYEHHE BO3/lyXa U3 MEXCTCHHON KaMephl IPHUMET
U3MEHseTCT B I T1ax T
3MEHSIETC pene 0 10 0 Bi [5]:
P
vd P !
ATM i _
S+ 2(V, -V )d = — 118 )| PV, AL - 6)
i ATM
P
Pewus (6), monyunm:
i P
Vin +2(V, -V ) 1- = 1S o AIP iV it - 7
ATM ATM
Tor,ua IPOAOJIKUTEIIBHOCTD HUCTCUYCHUA OTBEPCTHA, YCPE3 KOTOPOC IMPOUCXOAUT HUCTCUCHUC
BO3/yXa U3 MEKCTEHHOM KaMephl paBHa: BO31YyXa [6].
[pn HaTEeKaHUH BO3/1yXa TuIOIIa b
P MIOTIEPEYHOT0 CEUCHHSI aTMOC(EPHOTo KaHaia, yepes
Vin ! + 2(V0 -V)1-- KOTOPBIE B MEXKCTEHHYIO KaMmepy IOCTyIaeT
t ATM ATM aTMoc(epHBIH BO3IyX, IMOCTEIIEHHO yBEIHIMBACTCS,
a ¢S \/P v ®) HU3MEHSISICh OT HYJsl 10 S3 max 1ipu X1 — MAX. Oto
HPS 0N FarmV arm MIPOUCXOIUT 3a TIPOMEXYTOK BpemH tc [7]. [Toaromy

[IPOTIOPIMOHAIIEHO OTHOWIEHUIO maBieHuit Pi /Py

ypaBHEHHE, OIMCHIBAIOIIEE MPOLECC HATCKaHU
Breipaxenue (8) omnuchBaeT IJIUTEIBHOCTD BO3/yXa B MEXKCTEHHYIO KAMEPY JAOUIIBHBIX CTAKAHOB
Npoliecca UCTEUEHHs BO3/IyXa U IEMOHCTPUPYET, YTO YCOBEPILEHCTBOBAHHOTO  JIOWJIBHOTO  arapara,
3TOT TMPOIECC 3aBHCUT OT 0O0BEMa MEKCTEHHOM mpuMer BUJ [8, 9]:
KaMmepsl, TabapuTOB CUCTEMBI UCTECUEHHS M TLIOIIAN
P
v, -Vv)d|
P v R _ HPS; [PV g At _ R ©)
P (P P P P
ATM i i _ i
i LV -v) T | VM-V
ATM ATM ATM
Yupoctus (9), moxydanm:
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P P P
Vd(P : +2(V0 _V)P —d P = 1S, [PV iy AL (10)
ATM ATM ATM

Pemmus (10), noxyanm:

V[P‘J __R +(v0—v(
PATM MAX PATM

23 ] (Xﬂ | an

”/u¢ PVt

- 8f3x,

2 2
R J _( i J _
ATM J pax PATM

3

il
o

15J§

Alnt In 1—

YuuThiBag  B3aUMOCBS3b  JUaMeTpa D
aTMoc(epHOro KaHaja c nepemenieHneM Xi KjianaHa
yJIbCaTOPA, MOIYYHM:

2

jz (xlj N 5J§D3

.8 o5 ]

D,/3

2X,

W3 (12) BepasuMm umTensHOCTH e mpomecca
HaTEKaHHs BO3[yXa B MEXKCTCHHYIO Kamepy:

(Pi] R V+(v0—v(Pi] +Pi =
PATM MAX PATM PATM MAX PATM (12)
 TUPP Vi X2 (7 418 - 1797 X2 )t
- 24 '
24(( R J _ R jV+(v0—v)[[ R J + R J
PATM MAX PATM PATM MAX PATM (13)

te =

W3 Beipaxenus (13) BUAHO, YTO ATUTEIBHOCTD
npoliecca HaTeKaHUsA 3aBUCHT HE TOJIBKO OT 00beMa
MEXCTEHHOM Kamepsl U rabapuUTOB  CHCTEMBI
UCTEUCHHA, HO M OT J[UHAMHUKHM MEpEeMEILEHUs
KJalaHa IMyJbcaTopa. YIpPaBICHHE  KIANaHOM
MyJIbcaTopa NpeIaraeTcs OCyIEeCTBIATh JINHEHHBIM
anextpoasurareneM. [Ipumenenne pazpaboTaHHOTO
MyJbcaTopa C  YOPABISIEMBIMH  II€PEXOIHBIMHU
IpoleccaMl B MEXKCTEHHBIX KaMepax JOWIIBHBIX
CTaKaHOB  TIO3BOJSIET  MOJYYHUTh  TEXHOJIOTHIO
MAaIIMHHOTO JOEHHS C «AASImM» pexxumom. Ilpn

”ﬂ(P\/ atm YV arm

X2(7 4181797 X ?)

3TOM JUIMTEIBHOCTH (a3l ¢ paBHa 120 Mc, 4To B /1Ba
pasa Ooiblle, 4eM B CYLIECTBYIOIIUX YCTAaHOBKAX H
COOTBETCTBYET (PU3HOJIOTMYECKUM OCOOEHHOCTSIM

mpoliecca  MOJOKooTnaun y  kopoB  [10].
Y COBepIICHCTBOBAHHBIA  OWIBHBIA  ammapar C
pa3paboTaHHBEIM Ty JTECATOPOM YMCHBIIAeT
HETaTUBHOC BJIMSHUC MAIIMHHOTO JIOCHUS Ha

OpraHW3M J>KHBOTHBIX, MOBBIIIAET NPOAYKTHBHOCTD
KOpPOB, CHW)XKaeT BO3HUKHOBEHHE MAcTHTOB H
BEIOPAKOBKY 3a00JICBIIHX KUBOTHBIX.
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MOJAEJUPOBAHMUE CJIOXHBIX TEXHOJOI'MYECKHUX ITPOHECCOB C IOMOIIIBIO
MHOT OYJIEHA KEI'AJIKUHA

Annomayun:. B pabome npeocmaenen anzopumm nocmpoeHus noauHoma Keeankuna ONsi NPOU3BONLHBIX
MACCUBO8 OAHHBIX, C UCXOOHLIMU OAHHLIMU 6 CUCHeMe CUUCIEHUs, OMAUYHOU om O0gouunou. [lokazan npunyun
delicmeus aneopumma u paboma npoyedypuvl asmMoMamuieckol 00pabomxy Ha KOHKPEMHOM npumepe HebOoIbUL020
Maccusa OAHHBIX, COCMOAUE20 U3 YETbIX NOJONCUTNENbHBIX UUCET.

Knrouesvie cnosa: Moodenuposanue, Mooenuposanue CLOHCHBIX MEXHONOSUYECKUX NPOYECCO8, CLONHCHbIE
mexHon02u"ecKue npoyeccuvl, MHozouner JKeeankuna.

Crioco6 UCCJIEJOBaHHUS TEXHOJIOTUH, ¢daxTopoB, OO pasMepbl JJIEMEHTOB aii(haBUTOB
UCIIOJNIB3YIOUINH pa30ueHne 00IacTH, NpeJiaracTcs B BBIOMPAIOTCS HCCIIEIOBATEIIEM.
paborax [1-10] u mnpemHa3sHaueH iss BBIOOpa U PazbucHue KaXJI0TO WHTEpBaa
MOJICIIUPOBAHUSI  ONTHMAJIBHBIX TEXHOJOTHYECKUX MPUHAUICKHOCTH OYIET OCYIIECTBIATHCS Ha PAaBHbIC
pexHUMOB. MeTo/MKa MpearnoaaraeT Mmouck u oToop YYacTKH, TJIe KOJIHYECTBO YYACTKOB OMPEICTICHO
TEXHOJIOTHYECKUX TPACKTOPHH, 00SCIEYHBAIOLINX C TPaBUIIOM:
MaKCUMaJbHOM BEPOSATHOCTBIO MOTyYeHUE e eCclM B UMCIE, ONpPEACIIONIEM  UIMHY
IPOAYKIUH 3a/1aBaeMOTr0 KayvecTBa. paccMaTpHBaEMOro WHTEepBaa, OJIUH
TexHoOrMYecKas: TPACKTOPUS - 3TO COBOKYIHOCTh JNECATHYHBIA  paspan, TO  KOIMYECTBO
andaBUTOB HCCIETyeMbIX (HDaKTOPOB TEXHOJIOTHU. WHTEPBAIOB Pa30MEHUsI 33/1aTh PABHBIM JUTHHE
PazOuenne andaBuTOB B mpOCTEHIIeM ciydae Ipo- HHTEpBANa;

H3BOAUTCA HA PAaBHBIE WHTEPBAJIBI 110 KAXIOMY W3
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e ecOM B YHACIE, ONPEACILIIONmEM  JUIHHY
paccMaTpuBacMoro HHTEpBana, JiBa
JIECITUYHBIX paspsja W JUIMHA HWHTepBala
MeHbiie 20 —  KOJMYECTBO HHTEPBAJIOB
OTPENICITHUTH 110 (POPMYJIC:

JUINHA UHTEPBaJIa p2‘136I/ICHI/Iﬂ

3

BBEPX JIO OJIKANIIETO [EJI0T0;

e eclid B YHUCHE, OINPEAETSIOlEM JUIMHY
paccMaTpuBaeMoro HHTEpBaa, JIBa
NECSITUYHBIX pa3psAfa © JUIMHA WHTEpBaja
oonpmie 20, HO MeHblie 40 — KOJIMYECTBO
MHTEPBAJIOB ONPEACIHUTD MO (hopMyIIe:

, rae |_—| - OKpYTJICHHUE

: . ]
Dcmapm. + |_Dcmapm. 0’25 (Nt)ec.pﬂ3p4 + 1) ’
rac Dcmapm. - CTapmun JOECATUYHBIN pa3psang
quciia, OIPEACIIAIOUICTO JJINHY
paccMaTpuBaEMoro HWHTEpPBAJIa, N dec.pasp.~
YUCJIO JACCATUYHBIX paspsaaoB B qucCJIC,
OIPCACIIAIOIIEM JJINHY paccMaTpuBacMoro
HHTEpBAJia,

|_ J - omeparys OKpyTJIeHHS BHU3 0 OJrpKaimiero

LeJI0r0;

®  CCIIM B YHUCIIE, ONPEACISIONIEM JUTUHY
paccMaTpHBaeMOro HHTEpBaja, JBa
JECSTUYHBIX pa3psia U JJIMHA HHTepBaja
6ompe 40 — KOIMYECTBO HHTEPBAIOB
OTIPEeNIeIUTH 110 (hOpMYyJIe:

D

cmaput.

+ |_D ’ 0’25 ’ N ()ec.pﬂgpA!J’

rac 0003HaYeHUs AaHAJIOTM4YHBIMH, OIIMCAHHBIM
BBIIIIC.

cmapui.

MO}_'[CJ'H/IpOBaTL 3aBUCHUMOCTb COYCTaHMI
aﬂ(l)aBI/ITOB BBIXOAOB OT COYCTaHUA aﬂq)aBI/ITOB

BXOZIOB MOXHO C HCIIOJIb30BAaHUEM MHOTOYJICHA
XKerankuna. Ilocne ompeneneHust  KOIHMUYECTBA
UHTEpPBAJOB  pa3OMeHus  omIpenensercs  Iar
pa30WeHusT WHTCPBAIOB W  TPAHUIBI  KaKIOTrO
nHTepBana.KaxaoMy UHTepBally NpHCBaMBaeTCs
HoMep ot 1 no p. Onpenensiercsi, KAKOMY WHTEPBAITY
NIPUHAUICKUT KaXIBIA Xi, Yj U cTpouTcs Tabiuua
COYETaHUM, KOTOpas MOJY4yaeTcsl U3 HUCXOAHOU
IyTeM 3aMEHbl COOTBETCTBYIOUIETO 3JIEMEHTa Ha

HOMEp MHTEpBAaa, B KOTOPBIH OH
nomagaet.OnpenencHre HEOOXOINMOTO TS
JIBOMYHOTO TPEJCTABICHHUS TaONUIBI COYSTaHHUN

Ypciia JBOMYHBIX Pa3psiioB MO KaXKAOMY CTOJOILY
Tabnuibl couetanuii. Heo0xoammoe 4ucio paspsaoB
OTIpEeIsIeTCs] CIEAYIOIMM 00pa3oM: OINpeesseTcs
MaKCUMAaJIbHBIA 3JIEMEHT [0 CTOJIOIy; M3 HEro
BBIYMTAETCS €AMHULA; TOJYyUYEHHBIH pe3ylbTaT
npeoOpa3yercss B JBOWYHYIO CHCTEMY CUHCIICHUS;
MUHUMAJIbHOE  YUCJIO  JIBOMYHBIX  Pa3psjioB,
JIOCTaTOYHOE JUTSt NpeACTaBIICHUS YHCcIa,
MONMyYCHHOTO Ha TpeAblAylleM Imare u Oynmer
SIBIIITHCSI AICKOMBIM YHCIIOM.

JIBonyHOE KOIMpPOBAHHME TAONHUIBI COYCTAHUH,
B pe3ymbTare  KOTOPOTO  KaXOBI  CTOXIOeI]
pa3buBaeTcsi Ha HECKOJIBKO HOBBIX. KomimuectBo
TaKUX HOBBIX CTOJIOIIOB OIPENEIIIETCS Pe3yIbTaTOM,
MIONyYeHHBIM Ha mpeapinymeMm mare. [lo Habopy
CTOJIOLIOB, MOJYYEHHBIX U3 Xj U OJJHOMY CTOJIOIy M3
MOJIYYEHHBIX MO Yk, IyTEM IOCJIeI0BaTEIbHOTO
nepebopa Yk crpoutcs momuHoM JKerankwmHa. J{is
OTCYTCTBYIOIIMX B JBOMYHOW TaOIMIlC COYCTaHUI
COOTBETCTBYIOIIUI KO3 uIreHT TOTMHOMA
Kerankuna npunumaercs paBubiM 0. Ilpyu Hammuuu
OJIMHAKOBBIX COUETAHHH 110 Xj, HO PA3IHYHBIX 110 Yk,

B COOTBETCTBYIOIUMH  [BOMYHBIA  paspsa Yk
3alMCBIBaéM HamboJiee YacTo  BCTPEYAIOIIUICS
pe3ynbTar.
[Mpumep coveranusi andaBUTOB TNPHUBEICH
HUIXKC.
Taoauna 1

Coueranue ajn¢aBuTOB BX0I0B U BbIX0/A.

cl c2 c3 el
1 1 1 1
1 2 1 1
1 1 3 1
1 2 3 1
1 1 1 3
1 1 2 3
1 3 1 3
1 1 1 3
1 2 2 3
1 3 3 1
1 1 1 1
1 1 2 2
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1 1 1 1
1 3 1 2
1 1 2 2
1 1 3 3
1 1 1 2
1 1 3 1
1 1 3 3
1 2 1 2
1 3 2 1
1 1 1 1
rae €1, ¢2, ¢3 — Bxonpl, a €1 — BeixoA. [IpuMeHum k TaOMUIBI  YHMCIO  JBOWYHBIX  pa3pagoB. Ha
JAHHOMY  MacCMBY  Tpouenypy  o0OpaboTkw, CIEOyIONmeM »JTale CTPOWTCS IBOWYHAA Taliuma
HalMMCaHHYIO IO OITMCAHHOMY BBIIIC aJITOPUTMY. COYETaHUH.
Hanee OTpeJIeieHo  HeobxonuMmoe IS
JMIBOMYHOTO  TPEACTABICHUS  KaXJOr0  CTOJOIa
Tabnauma 2
JIBon4HOe npeacTasieHue coYeTaHUil aj1()aBUTOB BXOA0B U BbIX0/A.
c3 c2 cl el
0 0 0 0 0 0 0
0 0 0 1 0 0 0
1 0 0 0 0 0 0
1 0 0 1 0 0 0
0 0 0 0 0 1 0
0 1 0 0 0 1 0
0 0 1 0 0 1 0
0 0 0 0 0 1 0
0 1 0 1 0 1 0
1 0 1 0 0 0 0
0 0 0 0 0 0 0
0 1 0 0 0 0 1
0 0 0 0 0 0 0
0 0 1 0 0 0 1
0 1 0 0 0 0 1
1 0 0 0 0 1 0
0 0 0 0 0 0 1
1 0 0 0 0 0 0
1 0 0 0 0 1 0
0 0 0 1 0 0 1
0 1 1 0 0 0 0
0 0 0 0 0 0 0
B nonyueHHO# TabnHie coOueTaHUl €CTh TaKHe [Ipoussenem MIOCTPOCHHUE MOJIMHOMA

coveranusi Cl, ¢2, ¢3, KOTOPBIM COOTBETCTBYIOT
Heckouibko 3HaueHuit el. [Ipu moctpoeHun TaOIULIBI
BCEX BO3MOXXKHBIX ABOUYHBIX CO‘IeTaHI/Iﬁ 3HAUYCHUA B
cTonouax, COOTBETCTBYIOILUX JIBOUYHOMY
npezacTaBieHuio €1 OyneM ucnosip30BaTh Hambolee
YacTO BCTpEYaloluecss B MCXOAHOW JIBOUYHOU
TaONHIle COUETaHU.

JKerankuHa, COIJIaCHO aJrOpUTMY IO MOJIYYEHHOU
BbIIIE TabHIE.
[Mepasiii cronber el:

ap=0; a,=0; a,=0;
as=1, a4=0; as=1,

apn=1; an=1; asy=1;
353:1 .

P, =a,c; ®a,c,c, ®a,c,c, @ agc.c,.
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Bropoii ctonber el:

P, =a,c, ®a,c,c, ®a,c,c,.
B wurore koHewHbI pe3yibTaT OyAeT HMETh
BUI:

P = (a3c3 @ a'42C4C2 (—B a43C4C3 @ a53CSC3 )& (a4c4 @ a'42(:4(:2 @ a‘43C4C3 )

a=0; a;=0; a,=0; a;=0; as=1; as=0;
ap=1; as=1; asn=0;  as=0.
3akaouenne

[lokazan anropuTM TOCTPOCHUSI IOJMHOMA
KerankuHa JU1st TPON3BOJIBHBIX MACCHBOB JIAHHBIX, C

HCXOAHBIMHA JAHHBIMM B CHCTEME CUHUCIICHUS,
ommyHoi oT gBomuHor. Ha sa3pike VBA
peanu3oBaHa npoueaypa aBTOMATHYECKOH

00pabOTKM BXOJIHOTO MAaCCHBA JJIs JaJbHEHIIEro
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DISPERSED-PHASE SOIL MODEL AND GIVEN THE FREQUENCY OF
LOADING

Abstract: In the article the method of calculating the deformation of the soil under buildings using the model
of dispersed-phase medium, the porosity which is defined through the volumetric strain in triaxial compression. The
proposed method of calculation allows to take into account the repeated application of a cyclic load.

Key words: the soil model, the coefficient of porosity, volumetric strain, cyclic load.

Language: English
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The effectiveness of the design and operational 1
reliability of buildings and structures are largely VSko = Aho ,
determined by the reliability of the forecast ’ 1+ €,
precipitation of their bases. Calculation methods used and after compression
in this case, as a rule, are based on data from 1
experimental studies of soils and require constant VSki = A(ho -S)——
improvement. '

The bottoms of the bases of buildings and
constructions, built on a slab Foundation, working
under triaxial compression. For such structures the
calculations precipitation grounds can be performed
using the model disperse-phase environment.

According to the model of dispersed-phase
medium [1-4] solid mineral particles that make up
the soil skeleton and the pore water is absolutely
incompressible. Mechanical particles skeleton
interact only at the sites of contact, and any
deformation of the soil is considered to be the result
of their relative displacements. Volume compression
(compaction) of the soil leads to the decrease of pore h 1 — (h -9) 1
volume per unit volume and an increase in the °l+e ° 1+e, ’

. . 0o
con'Fent of the §Ohd phase. Therefqre, the volumetric hence the dependence of the binding of soil sediment
strain of the soil necessary to predict rainfall ground,

can be calculated by changing their phase is changing the compression ratio of porosity:

characteristics. S = € — 6 h )
It is easy to imagine that the volume of solid l1+4e ¢

particles of a soil element before compression is °

()

2
1+~ @
ho - the initial height of the soil element;

A - the cross-sectional area of the soil element;

€ - the initial porosity coefficient of the substrate;
ej - the coefficient of porosity after compression;
S - sediment soil element under compression is
compression.

Because of the dispersed-phase model of solid
particles are incompressible, their volume in a soil
element under compression will remain constant.
Then, by equating the right hand sides of the
expressions (1) and (2), we obtain

€)

When calculating precipitation under buildings
coefficients €, and €; in the expression (4) represent,
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respectively, the porosity of a soil element,
condensed from the stress of their own weight of soil

o

29 after application of additional vertical pressure

O, - For the i-th soil layer the Foundation of the

porosity can be defined as

ps(l)

eo(l) (1 gvo(i))_l; (5
P
Psiy
€i) = —(- gvm) 1, (6)
P
Psiy> Paqy - density of soil particles and the

density of the dry soil of the i-th base layer;

& - volumetric strain of the soil of the i-

vo(iy> ©v(i)
th base layer from the action of their own weight and
after application of the additional load.

Substituting the values of the coefficients of
porosity from expressions (5) and (6) in (4) and after
a simple transformation, we can write an expression
to determine rainfall ground in the following form:

§ = 3 S =S

i l—¢

v(|) vo(|) h (7)

vo(i)
The volumetric strain of the soil corresponding
to the conditions of triaxial compression, defined as

[5-9]
vo(i) 3a+bo_zg(l)(1 +2® s
i O i (142
gv(i) — (JZQ(I) O-zp(l))( 5) )

3a+ b(Uzg(i) + 0, (1+28)
& - the lateral pressure coefficient;

a, b - experimental parameters. If the base is
composed of different layers of soil, which often
occurs in practice, the parameters obtained by testing
each of them separately.

When calculating the settling of foundations of
buildings and structures exposed to cyclic load, the
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volumetric strain derived from the sum of two
strains:

Eviny = Evay T Agv(iN) . (10)

Additional volumetric strain at N cycles of
loading is defined as

Ag, iy =Ag,;,(1+B,InN), (11)

v(D)
B, - experimental setting.

The amount of additional plastic volumetric
deformation from the first loading cycle (Ag, v(1y) on

the results of the experiments are well approximated
by the expression [10]

— By
Ag,, =a, (o) In(n/n,), (12)
O - medium pressure;
a,, [f,, N, - experimental parameters;

Nn=c"/0c™ - the degree of unloading;

o™ - the total pressure;

o"- the cyclical component of the medium-
pressure.

The proposed method of calculating the base
using a dispersed-phase model of the soil will
increase the reliability of the forecast precipitation of
buildings and structures under cyclic effects, which
will lead to lower operating costs.
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peschanykh gruntov na ikh deformatsiyu / Sb.
nauchnykh trudov Gidroproekta, vyp. 124. -
Moscow: 1987. - pp.141-147.
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technique.

THE SOIL OF THE ARABLE LAND AND CHANGE THEIR
PROPERTIES

Abstract: The article presents the results of the study morphological characteristics of soils of arable lands
and changes in them, the content of humus, nitrogen and phosphorus during the observation period. Presents
experimentally determined in the studied soils the relationship between nitrogen, phosphorus and humus, with a
recommendation by their description.

Key words: the soil of the arable land, morphological parameters, modify the properties of soil, humus,
nitrogen, phosphorus.
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VJIK 631.4 (075.8)
MOYBbI MAXOTHBIX 3EMEJIb M U3SMEHEHHUE UX CBOVICTB

Annomayun:. B cmamve npugedenvl pe3ynvbmamuvl UCCIEO08AHUS MOPGHONOSUUECKUX NOKazameneti noue
NAXOmHbIX 3eMellb U UBMEHEHUs. 8 HUX COOeplCaHus eymycd, asoma u ¢ocgopa 3a nepuoo HabaoOeHull.
IIpeocmagnenvt  SKCNEPUMEHMANTLHO YCAHOGIEHHbIE 6 U3VYEHHbIX NOYBAX 3AUCUMOCIU MeHCOy A30mOM,
dochopom u eymycom, 0ana pekomeHOayus no ux ONUCAHUIO.

Kntouesvle cnosea: nousvl naxomuwvix 3emensb, MopgoaosutecKue noxazamenu, UsMeHeHUs CEOUCME Nnous,

2ymye, azom, pocghop.

B pesynbrare XO3sIMICTBEHHOW JAESITENLHOCTU HeraTUBHBIX TporieccoB. OOBEKTOM MOHHUTOPHHTA
YeJloBeKa B OTIpeJIEIICHHBIX TIPUPOIHO- 3eMeJb SIBIIOTCS Bee 3emin Pecry6mmku Kazaxcran
KJIIMMATHYECKUX YCIOBUSIX B IIOYBEHHOM IOKPOBE HE3aBUCHUMO OT (OpPM COOCTBEHHOCTH, IIEJIEBOTO
MIPOUCXOJISAT W3MEHEHHUS. PesynbraTsl Ha3HAYeHUs] M XapakTepa HCIOJb30BaHUS 3EeMellb.
MEPUOTNICCKAX HAOMIOICHUN 3a TPOUCXOISIUMH B Haubosiee BaKHBIM HaIpPaBICHUEM MOHUTOPHHTA
TTOYBE TPOIIECCAMH SBIISIOTCS OCHOBOM TS PEIICHIS 3eMellb CeJbCKOXO03UCTBEHHOTO Ha3HAYEHUS
MHOTHX MPaKTUYECKUX 33/1a4 CETbKOXO03SHCTBECHHOMN SIBIIICTCSL  BEJCHWE HAONIOJCHUH Ha MaXOTHBIX
eI TETBHOCTH. YTOJbSIX.

B Pecniybnmke Kazaxcran mist HaGmoneHus 3a MOHUTOPUHI MAaXOTHBIX YTOOUH BEOETCS IO
W3MEHEHHUSMH, MPOUCXONIIMIMMH B TOYBCHHOM MPUPOTHO-KIMMATHYECKAM ~ 30HAM  (IIOJI30HAM).
MTOKPOBE, YIPESKICH «MOHUTOPHHT 3eMenb» [1, 2, 3]. HabmogeHnss 3a W3MEHEHHEM COCTOSHHS —II0YB
MOHHUTOPHHT 3eMejb MPEACTaBIsIeT CO00 cucTemy BEIyTCS Ha CIIEIHAbHO 3aJOXKCHHBIX IS JITHX
0a30BbIX (MCXOIHBIX) ONCPATUBHBIX, IEPUOTAICCKUX eNeit CTalMoHapHBIX MMyHKTax [4].

HAOJIOICHUI 32 KAUECTBCHHBIM M KOJMYECTBCHHBIM B pabote npuBemeHbl pe3ysbTaThl H3yUYCHHS
COCTOSIHUEM 3eMEJIbHOrO (POHIa, MPOBOJMMEIX B mouB Ha opomaemblx mnamHsax [IK «bupmuk»
LEJISIX CBOEBPEMEHHOTO BBISBIECHUS MPOUCXOISAIINX XKyansiackoro paiiona YKamObuicko# oOmacTH, rae
W3MEHEHUH, UX OLEHKH, MPOTHO3a JaJbHEUIIero Ha 3QJ0KEHHBIX CTalMoHapHbIX NyHkTax (COIl u
pa3BUTHsI ©  BHIPAOOTKH  PEKOMEHAANUH 10 [ICOIT) Xambpuickum ¢umuamom PITI «HITI3em»
NpEeAYNPEeKICHUIO  CTapeHusT W MOCIEICTBUI MPOBE/ICHBI TIOYBCHHBIC 00cienoBanus. B mporecce
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KaMepaabHON 00paboTKH
MopdoJiorHyeckue — IoKazaTend U
XUMHUUYECKHE CBOMCTBA I10YB.

Ha ocHOBaHMM TNOYBEHHOTO OOCIIEIOBAHUS
nouBeHHbI! MokpoB ydactka COII mpencrasieH

OIIpe/IeNICHBI
¢usmko-

OpOIIAEMbIMU JIyTOBO-KallITAHOBBIMU,
c11a001eOHUCTHIMH, TSKEIIBIMU CYTJIMHKaMHU.
Penped yuacTka c1aOOBONHHUCTBIN, TPEATOPHBIH,

paBHHHBIﬁ. y]"O,Z[LfI - OpomIacMbIC€ 3EMJIA, 3aHATHIC

CTapbIMH SIOJIOHEBBIMHU HaCaXJICHUSIMH.
[ToBepxHOCT  TOYBBI  TpEIIMHOBaTas,  ciabo
BeIAEp)KaHHAsA.  [loyBOOOpa3yOmMMH  MOPOAAMHU
CITy’Kat meOHNCTEIE, TSDKEJIbIC CYTJIMHKH,
MOJICTHIIaEMBbIE BaJyHHO-TAJI€YHUKOBBIMU
OTJIOKCHHUSMU.

Ilo MOP(OIOTHYECKUM MpHU3HAKAM Ha
H3yYEHHOM Yy4YacTKE MOXKHO BBLACIHUTH CIETYIOIIUe
TeHETUYECKHE TOPU3OHTHI IIOYB:

Fopmsonr An (0-29cMm) - TeMHO-cepblii ¢
OypbIM OTTEHKOM, TAKEIO CYTJIMHUCTBIH,
KOMKOBATO-3€pPHUCTONW CTPYKTYpBI, c1a00 IJIOTHBIH,
MTOPUCTHIA, KOPHEH MHOTO, C BKIFOUCHHSIMA IIEOHS,
MePEXO/T SICHBIM.

Topmont Bl (29-51 cM) - cepo-Oypsii,
TSXKENOCYTITMHUCTBIM, KOMKOBAaTO-OpEXOBaTbIH,
CyXOH, MOPHUCTBINA, CpeHee KOIMYECTBO KOPHEH, C
BKJIFOUCHMSIMH IEOHS, IEPEX0/] TOCTETICHHBIMN.

lopuzont B2 (51-69cM) cepo-Oypeiii ¢
KCJIITOBBIM OTTCHKOM, TH)KCJ'[OCyFJ'[PIHPICTI:Iﬁ,
TIIBIOUCTO-KOMKOBATO-0PEXOBATHIH, TJTOTHBIH,
KOpHEH MaJio, mepexo/| MOCTENeHHBII.

lopuzonr BC (69-82cMm) -  Oypo->KenThlid,
KOMKOBATO-0pEX0BaThIii, CPEIHECYTIIMHUCTBII,
IUIOTHBIH, TIOPUCTBIIA, KOPHHU €IMHUYHBL,
cpenHeneOHNCTHIH, c1adble pikaBble MATHA, IEPEXO
3aMETHBIH.

Topmont Cl1 (82-120cM) - Oypo->KEenTHIH,
TUTOTHBIN, JIETKOCYTJIMHUCTBIA, c1ab0 TOPHCTHIN,
CHUIBHO MIEOCHUCTBIN, pIKaHbIE IIATHA, MEPEX0]
SICHBIH.

Topuzont  C2 (120-170cM)  mpencraBisieT
FpaBHﬁHO-FaHe‘lHMKOBI:Ie OTJIOXKCHUA C
CYTJIMHUCTHIM 3aIIOJIHUTEIIEM.

Ilpu nccinenoBaHUM arpOXUMHUYECKUX CBOICTB

MOYB MAaxXOTHBIX 3eMenb 0co0oe BHUMAaHHE
YAETSUIOCh WM3YYCHHIO W3MEHEHHS COAEPIKaHUS B
HUX Trymyca, a3ota u (dochopa — OCHOBHBIX

3JIEMEHTOB, OMNPEAEISAIOINX TUI0A0POINE TTOUBHI [5,
6].

I'ymyc — 5310 o0co0ast rpynmna XUMHYECKHX
COCIMHCHHH, CrielM(pUYHAS TOJBKO Ui MOYBEHHBIX
obpazoBanmii,, OH oOpasyercss W3  BeIIECTB

PaCTUTENBHBIX, JKUBOTHBIX U MHUKPOOHBIX OCTaTKOB BO
B3aUMOJICIICTBUH C OKPY>KalOLIEH Cpesoil.

OcHOBHasI Macca a3oTa I0YB COCPEJOTOYCHA B
OpPTaHUYECKOM  BEIIECTBE. KommyectBo  asora
HAXOAWTCS B MPSAMOM 3aBHCHMOCTH OT COJICpP)KaHUS B
MOYBE OPTraHWYECKOTO BEIIECTBA, W MPEXKIEC BCETO

rymyca. B OONBIIMHCTBE MOYB STOT XHMHYECKUI
aneMeHT coctariier 1/12-1/20 rymyca.

Docgop, noraoIasch B OONBIIMX KOIAYECTBAX
pacTEeHUsIMH, aKKyMYJUPYETCs B BEPXHUX TOPU3OHTAX
nouBsl. @Dochop B TmMOYBaX BXOAWUT B COCTaB
OpPraHMYecKnX M MUHEPAJbHBIX COSJUHEHHH, IMpuYeM
50% 3amacoB €ro cocpeloTOUeHBbl B OPraHHYECKOM
BEIIIECTBE.

KoMiutekHble  WCCIIEOBaHUS — COIEpIKAHUA
rymyca, azora u ¢ochopa B TMOYBAX MaXOTHBIX
3emenb [IK «bupnuk mpoBoawianchk B 1abopaTopuun
«I"eorexnonorun» Tapa3ckoro rocynapcTBEHHOTO
yHuBepcurera uMeHu M.X.Jlynatu: XUMUYECKUH
aHaJIn3 M[OpOBOAWIICA Ha TTOYBCHHBIX o6pasuax,
oroOpannbix Ha COII, cormacHo [7]; u3ydeHue
W3MEHEHHs COZIepKaHus rymyca, azora u ¢ocdopa B
MoYBax 3a IPEIbIAYIINE TOAbI BBIIOJHEHO Ha
OCHOBE HCIIOJIb30BaHMs (DOHIOBBIX MaTepHalioB
Kam6puickoro ¢unuana PITI « HITL3em».

ConepxaHue ryMmyca OIpeAesioch 10 METOLY
Tropura [8]. Ilo pesympTaraM XWMaHAJIA3a €ro
colepkaHWe B  TAXOTHOM  ropu3oHTe  (Am)
coctaBmio 2,33%, B ropmzonte Bl - 1,62%, a B
ropu3onTe B2 - 0,99%.

ConeprkaHue BaJOBOI'O a30Ta ONPENEIsIIOCh MO
merony  Keempmana [9]. Ilo  pesynbratam
XMMaHaJIM3a ero COIePIKaHne B aXOTHOM FOPU30HTE
An cocrasuno 0,177%, a B ropusontax Bl u B2 —
cootBeTcTBeHHO - 0,120% 1 0,073%.

Conepxanue BaJIOBOTO ¢docdopa
ompenemsiock mo Merony I[wmma3bypra [10]. Ilo
pe3ynbTaTaM XHMaHalli3a €ro COJCp)KaHWe B
maxoTHoM ropusoHTe cocrasmwino 0,200% , B
ropusonTte Bl - 0,120%, B ropuzonte B2 - 0,186%.

W3yueHne W3MEHEHUsI COIEp)KaHHA TyMmyca,
azora u ¢ocdopa B nousax B npensiayiue (2008,

2003) roapl, KOrAa MPOBOJMINCH ITOYBEHHBIE
oOciefoBaHus Ha JAaHHOM Y4YacTKe, I10Ka3aJo
clieryronee:

- coJiep)kaHue rymyca cocrasuio: B 2008 rogy
B TIaXOTHOM Topu3oHTe (Am) - 2,29%, B TOpU30HTaX
Bl u B2 - coorBerctBenno 1,66% u 1,29%, a B
nepexogHoM ropusonte BC — 1,08%; B 2003 rony B
ropusonte An - 2,2%, B ropuszonrax Bl u B2 —
1,1%, a B mepexonuom ropuzonte BC - 0,6%.

- KOJIMYECTBO BAJIOBOTO a30Ta COCTABHJIO: B
2008 romy B maxotHoMm ropuszonte Am - 0,173%, B
ropuzonte Bl - 0,069%, a B ropuzonte B2 - 0,046%;
B 2003 romy B ropuszonte Anm - 0,171%, a B
ropusoHTax Bl u B2 - 0,087%.

- cozaepxaHue BajioBoro (ocopa cocTaBHIIO:
2008 roay B maxotHoM ropuzonte Am - 0,139%, B
ropuzonTte Bl - 0,139%, a B ropuzonte B2 - 0,145%;
B 2003 rony B maxoTHoM ropusonre An - 0,10%, B
ropuzonTte B1 - 0,16%, a B ropuzonte B2 - 0,14%.

JluHaMuka W3MEHEHMs COAEp)KaHus TyMmyca,
azota u (ocdopa B mouBax MmaxoTHBIX 3emenb [IK
«bupauk» 3a W3YYCHHBIA TEPUO]] MPEICTABICHA Ha
pucynkax 1-3.
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Pucynok 1 - U3MeHeHue coep;kaHus rymyca B Ho4uBax.
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Pucynok 2 - U3MeHeHHe coiep:KaHHs BAJIOBOI0 a30Ta B IO4YBaX.
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Pucynok 3 - I3MeHeHue conep:xanus BajoBoro ¢gocdopa B mousax.

3aBUCHMOCTH BajlOBOTO a3ora M ¢ocdopa or OueBHIHO, YTO MOJyYEHHBIE 3aBUCHMOCTH MOTYT
cozlepKaHMs TyMyca B I10YBaX [AXOTHOTO TOPU30HTA OBITh YCIIEIIHO ONHUCaHbl (DYHKIHMAMH JIMHEHHOTO
(puc.4-5), ycTaHOBIEHHBIE SKCIEPUMEHTAIHHBIM BHTA.

MyTeM, BIIOJIHE ONPEJICIICHHbI U cornacyroTes ¢ [11].

ISPC European Research,
Birmingham, United Kingdom 99 THOMSON REUTERS

Indexed in Thomson Reuters




Impact Factor ISRA (India) = 1.344

Impact Factor ISI (Dubai, UAE) = 0.307
based on International Citation Report (ICR)

Impact Factor JIF =1.500
Impact Factor GIF (Australia) = 0.356
Impact Factor SIS (USA) =0.438

0,2

0,18

0,16

0,14
0,12

0,1

0,08

0,06
0,04

== An30

== An50

0,02

0 0,5 1

1,5

2 2,5

PucyHok 4 - 3aBHCHMOCTb BaJI0BOT0 230Ta OT COAEP KAHMS FyMyca B OYBax.
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Pucynok 5 - 3aBucumocTts BaioBoro gocdopa orT coaep:kaHus rymyca B nouBax.
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SECTION 1. Theoretical research in mathematics.

ABOUT SOLVABILITY OF THE BOUNDARY VALUE PROBLEMS
FOR THE INHOMOGENEOUS EQUATION OF HING ORDER WITH
VARIABLE COEFFICIENTS

Abstract: The solvability of the classical edge task for the inhomogeneous equation in partial fourth- order
derivatives has been proven. The method of the finite integral transformations has been used to prove the
existence of the solution.

Key words: high-order equation, edge task, proof of the existence of solution method of finite integral
transformations.

Language: Russian

Citation: Lesev VN, Shardanova MA (2014) ABOUT SOLVABILITY OF THE BOUNDARY VALUE
PROBLEMS FOR THE INHOMOGENEOUS EQUATION OF HING ORDER WITH VARIABLE
COEFFICIENTS. ISJ Theoretical &  Applied Science 12 (20): 101-103. doi:
http://dx.doi.org/10.15863/TAS.2014.12.20.22

O PABPEHIMMOCTHU KPAEBBIX 3AJIAY JUIS1 HEOOJHOPOJHOI'O YPABHEHUS BBICOKOI'O
MOPAIKA C IEPEMEHHBIMU KOO®PUIIUEHTAMUA

Aunomayusa. B pabome Ookaszauma paspewiumocmed KIACCUHECKUX Kpaeguix 3a0ay Oasi HeOOHOPOOHO20
VDABHEHUsI 8 YACMHBIX NPOU3BOOHBIX HeMEepno2o NopsaoKd. [na 0oKa3amenbcmea Cyuwjecmeo8anus peuleHus
UCNOTL30BAH MEMOO KOHEUHbIX UHMESPATbHbIX NPEoOPA308aHUIL.

Kniouesvle cnosa: ypasmenus 6vlcOK020 NOpAOKA, Kpaesas 3a0aud, 0OKA3AMENTbCME0 CYUecmeo8aHus
peuieHus, Memoo KOHeUHbIX UHMeZPATbHbIX NPeoOpa308anuil.

BBEJEHHUE rae ¢, h — nonoxurenbHbIE BETUUYUHBI,

Ha cerogpsmHauii JeHb, B MaTEMaTHUYCCKOM 4 64 84
JUTEpaType MMEETCS JOCTATOYHO PabOT B KOTOPHIX L= — + a(t) — + b(t) "~ +
uccienyrores  3amauu  [1-7]  ana  ypaBHeHUit X dx-dt ot
yerBepToro nopsaka. lllupokuii ananus myOnmkanmi 3 3 0>
10 JaHHOMY HAaIIpaBJIEHUIO IIPOBEJEH B pabore [8]. +c(t)- —+ d(t)- s+ e(t)- >+

Hacrosmas paboTa mocssiimeHa ucciaeJOBaHHIO ot ox-dt OX
BOMpOCa  paspeliMMOCTH  KpaeBbIX 3amad st 2 P
YDaBHEHHUSI YETBEPTOrO MOPSJKA € TEPEMEHHBIMA + f(X)-—5+9()-—+h(),
KodpdunueHTaMn B NPAMOYTOJBHOM  0OiacTh ot ot
MOCPEACTBAM KOHEYHBIX MHTETPaIbHBIX
npeobOpasoBanuii Pypne. a(t),b(t), ...F(x,t) — samauuble HempepbiBHBIC

byHKIMN.
HHOCTAHOBKA 3AJIAHN O6o3HaunM uepe3 J  oTpesok (O, 1) ocH

B oomacrn Q={z:0<x</,0<t<h} aGerce.
€BKJIMJIOBOM IIJIOCKOCTH TOYEK Z= (X, t) 3agaua Ai. Haiitu perymsipuoe B obnactu (2
pPaccMOTPUM ypaBHEHHE pelieHue u(x, t) ypaBaenus (1) w3 Kmacca

Lu = F(x,1), (1
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ci(a)ncHaud).

KpaeBbIM YCIIOBUSAM

u(0.t) =gt
Uy (Ort) =0, (t)a
u(x,0)=7,(x),
Uy (X,O) =7 (X),

corjiacoBaHus

YAOBJIETBOPSIOIIEE

( ) ( ) (2)
U (Lt =v,(t).  ©
u, (x,0)=7,(x),

“4)
Uy (X,O) =7 (X)v
u YCJIOBHUSIM () (0) =N (O),
71(') :WI(O)’ rae ¢|(t)7l//|(t)’ (I = 192) u
V4 i (t) , ( j = 1,_4) — 3aJJaHHBIC TOCTATOYHO TJIAJIKUE

(hyHKIUH.
3agaua A:. Haiitu perymsapaoe B o6mactu (2

u(x,t) ypasHenusa (1) w3 kmacca

c’ (ﬁ)ﬂ Ct4 ( QuUJ ), YIOBIETBOPSIOLIEE BCEM

ycnoBusiM  3amaun Aj, kpome ycnoud (2), (3),
KOTOpBIE 3aMEHEHBI YCIIOBHSIMH

u (0 t):¢1(t)9 UX(E,t):(//l(t),

U (0:8) = ,(t). U (6,8) = (1),

JOKA3ATEJBCTBO PABPEHIUMOCTHU
3AJAYHN
OcCTaHOBUMCSI Ha HCCICAOBAaHMU 3ajadyd A
Oomee moapobHo. Ilpumensii k ypaBHeHuoo (1)
KOHEYHOe  cHHyc-lipeoOpazoBanne @Dyppe 1O
nepemeHHon X [9.ctp.75]:

2[
SM:?;[ (Xt)sm( jdx )

W TIPUHUMAasi BO BHUMaHue yciosus (2), (3),
MOy YHM

perreHne

LT d°u 3_ d-u 2_
+e(t) —~+pt) - —"
dt TS
+q(t) E +r(t)-u, =s(),

rac

p(t) = f(t)—a(t)- (”T”j ,

q(t) = g(t) - d(t)-[”l—”j :

r(t)=h(t)+(nTﬂj —e(t)-(nT”) :

s® = Fo+ 27 fo 0+ 11y 0]
-[@—em}—% O+(1)"y () -a):

: n+1 d
dt—z-[qol(m(—l) -wt)]—d(t)-a-

) [(pl 1)+ (_ 1)n+1 R4 (t)]}a

un(t), F(t)—pesym,TaT npeoOpazoBaHus QyHKIMI
u(x,t) u F(X,t)COOTBeTCTBeHHo. KoaddunmenTtsr
W TpaBble 4YacTH ypaBHEHWH (6) HENMpPEpHIBHBI, a
CJIEZIOBATENIFHO 110 XOPOIIO HM3BECTHOW Teopeme 00
o0riem peueHuu HEOJHOPOAHOTO
muddepenmansHoro ypaBHenus, Hanpumep [10.
ctp. 107], cooTBeTcTByIOIME MM OOIIME PEIICHUS
MOT'YT OBITh TIPE/ICTABJICHBI B BUIC:

u,(t) =@(t,n,4,,4,,4,,4,), ™
e A; (1= 1,_4) — TIPOU3BOJIFHBIE TOCTOSIHHBIC
HYXJIQIOIUECs B ONPEICICHUH.

3ameuanne 1. IlpencraBnenue (7) wmmeer
mecro mpu b(t) # 0 u c(t) # 0. Coyuan, korza:

1) b(t) =0, c(t) = 0;
2) b(t) = c(t) = 0;

TpeOyIOT 0CcO00Or0 paccMOTpeHHs, T.K. TOrJa
ypaBHeHHE (6) BBIPOXKIACTCS B YPaBHEHUE TPETHETO
WIH BTOPOTO  TOPSAKAa  COOTBETCTBEHHO, a
clieqoBaTeIbHO  3amaud Aj, A  CTaHOBSTCSH
nepeonpeneneHHsIMU. [losToMy B mepBoM ciydae
JUISL yCTPaHEHHMsSI HEKOPPEKTHOCTH 3amad HaJo
BBIBECTH M3 PACCMOTPEHHS OJTHO, a BO BTOPOM - JBa
13 yCIOBUHN BXOAALIHX B (4).

JIJ'IH MOJIy4uCHUA COOTHOIICHUM MO3BOJIAOIINX

onpenenuts mocrosuusie A (1 = 1,4) npumennm

(5) k rpaHnuHBIM ycnoBuUsIM (4), OylieM UMETh:
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9KBHBAJIEHTHO penynupoBaH K BOTIPOCY

'[71 (X) sm( jdx

du, 2 nzx
n _Z s SR d ,

it |, IIn(X)sm( | j X

d2— (8)
== X dx,

dt2 o _[73( )Sm( | j

d’u,

e Iy4(x)51n( | jdx

t=0
VYnosnerBopss  (7) ycmoBmwsam  (8), HaxoIuM

cooTHOWEHUs i noctosuHbx A (1 = 1,4).
Takum 00pa3oM, BOMPOC PaspeliMMOCTH 3a[auu A
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Abstract: In the article the principle of occurrence of irradiation field on the eye retina in the process of
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JAOKA3ATEJIbCTBO CYIIECTBOBAHUSA U PACYHET TAPAMETPOB I1OJISI UPPAIUALININ

Annomayus: B cmamve paccmompen npuHyun 603HUKHOGEHUS N0 UPPAOUAYUY HA cemyamke 21asa npu
eocnpusmuu  06vexkmos. IlIpoananusuposanvl akmopwl, enuAwue HA e20 603HUKHOGeHue. Ha ocHose
NPOBEOCHHO20 AHAIU3A PACCYUMAHbL OCHOBHblE NAPAMEMpPbl N0, MAKue KAK: pasmep KOHYeHmpayuu u
pacceusamus, CmeneHv 3amyxXaHus, 3a6UCUMOCb OUAMempa 3PAuKd Om SAPKOCMU, lUsAHUe KOd(Dhuyuenma
oughpysHo2o ompaoiceHuss mamepuana Ha pamep noJs.

Kniouesvie cnosea. uppaouayus, none, KOHYeHmMpayus, pacceusanue, 60IHOB0U Gpoum, ougpaxyus,
NCUXoPuU3UOI0UA.

SIBneHme wuWppagManMM  — 3TO  TIPOLECC B naHHOW cxeme OTpake€Hbl BCE OCHOBHBIE
paccenBaHMs H300pa)KEHUsT Ha CeT4YaTKe IJjasa, (GakTophbl, BIUSIOIIME Ha BO3HUKHOBEHHE U
BO3HHUKAIOIlEE  IOJl  BIUSHHEM  CJEIyIOLIUX pacIpocTpaHeHue OIS UppaguaIym.
IIPOLIECCOB: PaccmaTpuBaTh KaxIplii M3 3THX (HaKTOPOB 10

— auparupoBaHus JIyya OTPaKEHHOTO CBETa OTJCTIPHOCTH HE LeJIeco00pa3Ho, TaK KaK HX
Ha KpPYIJIOM OTBEPCTUHU, KOTOPBIM SIBIISIETCS 3padoK COBOKYIHOCTh — 3TO €iMHas cuctema [3], kaxknaas
YeJIOBEYECKOT O I71a3a; COCTaBIISIIOIIAsl KOTOPOW BHOCUT CBOM BKJIaa B

— BO30yXHeHHS W  TOPMOXKEHHS B ¢opmupoBanne mons. Ho  ycmoBHO — Bcio
LEHTPAIEHON HEPBHOW CHCTEME. COBOKYITHOCTH (PAaKTOPOB MOKHO Pa3JeNIUTh Ha JIBE

BosHukHOBEHHNE MO OUQpaknuy cBeTa Ha YKpynHeHHble rpymmsl. I[lepBas rpymma — 3To
3paduke TJa3a aHaJOTWYHO IPOIECCY PACCEHBAHUS (u3HUecKre XapaKTEPUCTUKH OTPaKEHHOTO CBETa
cBeTa Ha KpyriioM oTBepctu. Ho paccmarpuBas u BHEIITHUX yCIIOBH, CBSI3aHHBIX c
3padoK Kak OJWH W3 IapaMeTpoOB, BIUSIOMHX Ha NCUXO(U3NOJIOTHYECKUMH  TTapamMeTpamMu. BTopas
UTOTOBOE TIONE, CIEAYeT OTMETHTh, YTO pa3Mepsl TpyIa — UCKIIOYUTENBFHO HEWPO(DH3HOIOTHIECKNE
CcaMoOro 3payka He SBIAIOTCS KOHCTaHTOH, a XapaKTepUCTHKH Tia3a venoBeka [5]. [na Toro,
HaxXoJATCS B 3aBHCUMOCTH OT SPKOCTH CBeTa. 4TOOBl YCTAHOBHUTH CBSI3b MEXIY (DM3UUECKOH U
Cxema, oOTpakarolias COBOKYIHOCTH (DaKTOpOB, MCUXO(PHU3UOIOTUICCKON  cocTaBisoimuMu [11]
BIIMSIIOIINX Ha BO3HHUKHOBEHHE MOJS MPpaJnaliy, paccMOTpeHa OJJHOMEpHas MepeaaToyHast QyHKIHs
IpeJCTaBIeHa Ha PUCYHKE 1. neaqbHON ONTHYECKOH CHCTEMBI UEIOBEUECKOTro
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rnasa — ¢popmyna 1. Jlannas ¢popmyna npeobdpasyer
TOYeyHoe M300paKeHHEe Ha CeTdaTKe TIJiaza B
KOHIIEHTpUYecKHue Koibla [4, 6] (pucyHok 1) mim
TaKk Ha3blBaeMylo (YHKIHUIO PacCesHUE TOYKH —
OPT. [luameTpbl TakuX KOJEL OMNPEIENITIOTCS
¢dopmynamu 2 u 3. Ha pucynke la mpezacraBieHoO

CXeMaTH4YHOe M300pakeHue ot uppaguanuu. Ha
pucynke 10 — QyHKUMS paccesHHS TOYEYHOTO
n300paxkeHHs Ha ceTdaTke rnasza. Ha pucynke 1B —
IpeJICTaBIeHBl 0003HAYECHHS PaJUyCOB IBYX KOJELl
pacceuBaHUs.

CtpoeHnne riaza

\ 4

CBeT, 0TpaKeHHBbI 0T BOCIPUHUMAEMOI0 00beKTa U

NMONAJAIONIUI HA CeTYATKY

e ~a

HuameTp kpyrioro
OTBEPCTHS 3payka

Spxoctb

< BouniHoBO# xapakTep cBeTa

A

OcBeleHHOCTh 00beKTa

A\ 4

JudpakimnonHas KapTHHA

v

Pa3mep n300pakeHNs Ha CETYATKE C YIeTOM AU(PaKIIK CBETa

v

Heiipoduznosornyeckue pakTropsl

HNppapnanus

v

OO0pa3oBaHue BOJHOBOIO (PpOHTA IIPH PACIPOCTPAHEHHH TU(PPAKIAN

a

0

- @

Pucynok 1 — MU300pakenne MppajianiMOHHOrO MO,

3(arccos(u) -uvl- u’ )

T
0

ecmu O<u<l1

O(f)= )

-1
u=4-a -d-v ecmm u>1 2)
b
rae A — JUTHHA BOJIHBL, @ — AWaMeTp 3padka; d —
paccTosiHMe OT XpycCTajuKa JO CETYaTKH; V —

qacToTa.

A
=2,44—.

A
D, =28 —
a a

€)

A A
D2 = 2ﬂ2 - = 4,88_ (4)
a a
rae Dy, D, — auameTpsr epBOro M BTOPOTO KOJIETT,
K03 DULMEHTHL, f1, 2 —ONpPEASISIONINe THaMETPbI
paccenBaHus AU(PPAKIUOHHON KApTHHBI C Y4ETOM
CTEIICHU 3aTyXaHHUs.

Kapruna ~ ®PT  anHanmoruyna  kapTHHE
uHTep(dEepeHIy,  KOTOpas  BO3HHKAaeT  NpHU
JIUQpaKIuy cBeTa Ha KPYIioM OTBEPCTHH.

CnenoBarensHo, kaptuna ®PT npencrasmiser
co0O# YepeloBaHME CBETIBIX W TEMHBIX KOJEIl Ha
ceTyaTke C TEMHBIM KOJIBIIOM B meHTpe. JlroOoe
BOCITPHHIMaeMoe n300paxkeHne, KakoBO ObI OHO HE
ObUTO, JHHEHHO WM O00BEeMHO (QOpPMHPYET Ha
ceTyaTke IUIOCKHE y4JacTKH Bo3OyxneHus [2, 9].
OTH y4acTKd MOXHO (OPMaIbHO pa3zaeNuTh Ha
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JMMHEHHBIE W KpHUBOJHHEHHBIE. B mro0om cimyuae
BOJIHOBOH (DPOHT OyIeT pacnpoCTpaHsSTHCS BIOJIb
KOHTYpa H300paKeHusI B 00€ CTOPOHBI OT HEro
(paguanbHo).  JIr0OOW ~ JMHEWHBIA  yYacCTOK
BO30Y)K/IEHHBIX  KJIETOK MOMKHO  MPE/ICTaBUThH
COBOKYIIHOCTBIO TOYEK, BOBJICYCHHBIX B IPOIIECC
(dopmupoBaHUs N300paXKEHHsI, & COOTBETCTBEHHO
COBOKYMHOCTBIO KapTuH OPT.

B 3aBucumocty ot hopMBI BOCIPHHIMAEMOTO
o0BeKTa (B ciaydae, KOrga KOHTYp H300paKeHHS
TIPENICTABISAET COO0M KPUBOIMHEHHBIA YIACTOK HIIH
JIOMaHHYIO MPSIMYIO) TI0JIe Uppaguaiyu [7] MOXKeT

MPEICTAaBIATh COOOH  ClieAyromme
BapUaHTHI PACTIPOCTPAHECHHSI:

- JUHUM HaKJIaJbIBAIOTCA OJHA Ha APYTYIO,
COKpaIllass pPacCTOSHHE MEXay co0oi — ciydJai
KOHIICHTpanuy - K;

- JUHUM YBEJIMYUBAIOT PACCTOSIHHE MEXKIY
co00ii — ciryvaii paccenBanus - P.

JIOKAQJIBHBIC

IIpumepst JIOKaJIbHBIX XapaKTepoB
pacnpocTpaHeHHs HUPPaAUalIOHHOTO HoJIs
(KOHIIEHTpauus u paccerBaHue Ha

NPSAMOJIMHEHHBIX M KPHUBOJMHEHHBIX ydJacTKax)
MIPEACTaBIICHBI HA PUCYHKE 2.

Pl/lcyHOK P HpHMepI)I KOHIHCHTPpAUUU U PaCCCHBAHUA JIMHAH HPPATHALTUOHHOTO IMOJIsA.

IIpn ananmmsze mnoms uppaguanuy ClEayeT
YUUTBIBATh, YTO Ha OINPEICICHHOM pacCTOSHUU
MOJIe 3aTyXaeT, MOITOMY M JIOKAJIBbHBIH XapakTep
HOJISI MOXET 00pa30BBIBAThCS TOJNBKO B IpeZeax
CYIIECTBOBAHHUS CAMOT0 NOJIS. YUYHTBIBas TOT (hakr,
YTO TMOJIe PaCHpOCTPaHIETCs] CUMMETPUYHO OT
KOHTYpa 00BeKkTa B 00€e CTOpOHBI (opMmyna s
pacyera KOHIEHTpPAllMd M pacCeUBaHHS HMEET
CJEeYIOUINHI BUIL:

- - D, A

Juamerp 3padka 3aBHCUT OT SIPKOCTH
BOCIIPHHHMAEMOTO 00BeKTa. ITo
JKCIIEPUMEHTAILHBIM JTaHHbBIM BaBumimoBa C.U.,
MpEeCTaBICHHBIM Ha pUCYHKE 3, TMOJIy4eHa

¢dopmyna S5, BbIpaxaromas JOrapupMHIECKYIO
3aBHCHMOCTh JHAaMETpa 3padka OT SPKOCTH
o0bekTa.  OCHOBBIBasiCh  Ha  ¢Qopmyie 5

npeoOpasoBana dopmyna 4 1d pacuera pa3MepoB
uppaananuonHoro monst [1]. B momydenHoi
dopmyne 6 Tak ke yureH KO3 HUIMEHT
I Gy3HOTO OTPaKEHUS MaTepHaa o.

a, MM 10

o

0.5 1

SPKOCTh

PI/ICyHOK 3- Pe3y.111,TaTa IKCIEPUMEHTAJBbHBIX TAHHBIX 3ABUCUMOCTH JHaAMeETpa 3pavKa OoT APKOCTH.

a=1,24(logg L) (6)

. - D
K=p=—2_ R, = 2& ;
2 1,245(logge L) 7

HNannas ¢opmysia IO3BOJSIET pacCUUTATh
pa3mep MoJIst UppaJHalyy C yYeTOM [[BETa 00BEKTa,

€ro SpKOCTH H (OPMHUPYIOUIETOCS TMpPU ITOM
JMaMeTpa 3padka, a Tak ke y4ecTb KOd((HIMEHT
TUQQy3HOro OTpaKeHUs] TMOBEPXHOCTH OOBEKTA.
SpkocTs, BXosmas B GOpMyIy, O3BOJISET YUECTh
TaK K€ ypOBEHb OCBEIIEHHOCTH BOCIPHHIMAEMOTO
o0beKkTa, Kak OJHY W3  COCTaBILIONINX
¢dopmupoBarms  spkocta  [10]. HemocraTtkom
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JaHHOW  (opMynbl  SIBISIETCS. TOT — akT, YTO
paccuMtaTh IO HEl MOXHO pa3Mep Mot
ppagualyy, BO3HUKAIOIIETO TPU BOCIPHUSITHH
00BEKTa UMCIOIIIETO YUCThI CIICKTPAIbHBIN I[BET.
®opmynsl 3, 4, 5, 7, oTpaxaromue pa3mMepbl
TIOJTHOTO TIOJI MPPAJUAINH, €0 PACCCUBAHMS HITH
KOHUEHTpaLUU [IO3BOJISIIOT 000CHOBATh
3pUTENBHBIC WLTIO3WH, TakKWe KaK  FILTIO3HS
pasmepa. OHH JArOT BO3MOXKHOCTH JOKa3aTh TOT
(hakT, 9TO OOBEKTHI KPACHOTO IIBETA KaXKyTCs
Oonpmie, 4YeM (UOJIETOBBIE TPU AHAIOTHYHOU
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Nowadays the distinctive changes in focus,
goals, content of education are oriented towards the
“free development of the person”, creative initiative,
self-sufficiency, competitiveness, and mobility of
specialists. It is not enough to gain a certain amount
of knowledge and master a specific number of skills
and abilities for modern students. Time demands
from them the ability of self-realization, self-
development, and thinking creatively beyond one
subject.

In  connection with this  educational
organizations are updating their teaching methods.
The necessity in orientation of education both to
acquisition of a certain amount of knowledge and to
development of personality, cognitive, creative, and
communicative abilities of the students has been
emphasized in the new educational standards.

Educational organizations are to develop an
integral system of universal knowledge, abilities, and
skills, as well as self-sufficiency and personal
responsibility of the students, i.e. key competencies,
which define the modern quality of education.
“Competency-based learning is an approach to
teaching and learning more often used in learning
concrete skills than abstract learning. It differs from
other non-related approaches in that the unit of
learning is extremely fine grained. Rather than a
course or a module every individual skill/learning
outcome, known as a competency, is one single unit”
[1]. In general, two sets of competencies are

identified: general (generic) competencies that are
implemented in every field of knowledge and
specific competencies that are specific to certain
fields of knowledge. The development of specific
knowledge and skills is considered a basis of study
programmes, but the development of general
(generic) competencies is very important in training
students for the job market and their future role in
society [8].

Extending the use of competence-based quality
tools for planning and delivery of degree
programmes is one of the main aims of the project
"Towards a Central Asian Higher Education Area:
Tuning Structures and Building Quality Culture"
(TuCAHEA). It is a Tempus Structural Measures
project which will run from 15 October 2012 to 14
October 2015. There are 47 partners, including 8
European Union Universities, 34 Central Asian
Universities, and the Ministries of Education of the
five partner countries (Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan and Uzbekistan [2].
Besides, the project aims to foster student mobility
within and outside the region and tests and perfects
the quality and recognition tools necessary for
mobility; to establish information/dissemination
centers in both capitals and other areas of the partner
countries.

The principal outcomes will be to extend
knowledge of the worldwide Tuning process,
involving the Central Asian area directly in Tuning's
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broad international context; to enhance knowledge of
existing quality and recognition tools as a basis for
further elaboration; to carry out consultations on both
generic and subject specific competences, to produce
a number of Tuning Subject Area reports; to produce
competence/learning-outcomes-based descriptions of
degree programmes using the Degree Profile
template developed by Tuning and the ENIC-NARIC
Network, and more generally to creating a basis for a
Central Asian Higher Education Area, developing
premises for a Central Asian Qualifications
Framework and Credit System [3].

The first plenary session of consortium within
the framework of the above-mentioned project was
held at International Information Technology
University in Almaty, Kazakhstan. The participants
of the plenary meeting discussed and approved the
list of generic competences for Central Asia,
discussed specific competences on 8 subject areas,
and hold a meeting on development of competence-
based method in educational directions of the
university. In May and June of the same year there
were consultations with undergraduate, graduate
students, university teachers and employers on the
relevance of the suggested generic and specific
competences. The consultations were carried out
through online survey with the list of competences
[3]. The results of the survey revealed the list of
competences which are equally important for
participants.

The next question is to apply the development
of these competencies in lessons, i.e. to show how to
teach, form, and develop the competencies in
students. For this purpose we would like to present a
detailed lesson plan on the topic “Netiquette” with
exercises to form generic and subject-specific
competencies while teaching English for computer
users. The duration of the lesson is 50 minutes. The
subject the lesson is given in is called English for
Professional Purposes for students majoring
Information Technologies, Computer Science and

Software Engineering, Computer Science,
Mathematical Computer Modelling,
Radioelectronics, Electronics and

Telecommunications, Finance in IT, and Electronic
Journalism. The lesson is aimed at students with Pre-
Intermediate level of English.

In most lesson plans you will find the following
aims and objectives of the lesson: to enlarge
students’ vocabulary on the topic “Netiquette” and to

develop listening and speaking skills. Besides, you
will find a list of learning outcomes as follows: by
the end of the lesson Ss will be able to use
vocabulary related to the topic “Netiquette”; say
netiquette rules; understand authentic speech on the
topic “Netiquette”. In competence-based learning
teachers either replace these lists of aims and
learning outcomes or add an extra list of generic and
specific competences to be developed. We shall also
present the list of generic and language-specific
competencies for our lesson at the end of the article.

At the beginning of the lesson students guess
the meaning of the word “Netiquette”, give examples
of netiquette rules, if any. We consider that this
activity develops the competency such as ability to
use the studied language in practical situations as the
students discuss the given topic.

The main part of the lesson consists of three
parts: “What is netiquette?” “Netiquette rules”, and
“Am I a good cyber citizen?” In the first part
students do some pre-teaching vocabulary activity
and watch a video by Julie Spira “What is
netiquette?” and the following exercises [4]:

1. As you watch mark sentences True or False.
1. There are over 2 million users on the
Internet.
2. The World Wide Web has now become
the wild, wild west.
3. Netiquette considers only e-mail
communication.
4. You need to follow netiquette to protect
your digital reputation.
5. Don’t treat people the way you want to
be treated.
2. Compare your definition with the one
presented in the video.

At this stage of the lesson we can emphasize on
the development of such competency such as ability
to search, retrieve, analyze and process the
information in the studied language.

The next part of the lesson will be based on
speaking skills. Student will be given vocabulary
exercises to pre-learn the words, and do the
following exercise:

3. Make some netiquette rules with your
partner(s). Show your rules to other students. Vote as

a class on what the best rules are.

Table 1

You...

should shouldn’t

ask permission before posting about someone or something

ask permission before sharing email, photo or chat conversation

post personal information (for example, about your problems)

use all capital letters in messages

use emoticons (smileys) appropriately
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check for typos and other mistakes

use acronyms (like LOL, BTW)

avoid sarcasm

be polite and respectful

spam people

abuse people

be a better person if somebody is rude to you

ignore cyber bullies

send something you wouldn’t say directly to someone’s face

plagiarize

obey copyright laws

engage in flame wars

be anonymous

install antivirus software

The list of these do’s and don’ts have been
generated by the teacher using several resources [5;
6]. This activity shall help in teaching specific
competencies as ability to communicate in the
studied language in different situations (general,
business, academic, professional and multilingual).

In the following stage students develop some
general competencies while describing pictures about
netiquette rules, talk to their partners, and say
whether their partner is a good cyber citizen. They
learn how to apply logical and critical thinking to
solve problems, to analyze and synthesize, etc.

The home task given after this lesson consists
of an online quiz “Are you a great cyber citizen?”
[7]. Students do the quiz at home, and come to class
with their impressions about the quiz, which will lead
to a discussion.

Apart from the above mentioned competencies,
some other generic and subject specific abilities can
be trained during the lesson, since the topic has been
selected successfully, and it teaches knowledge of
the social and historical aspects necessary to learn
and use a foreign language, ability to communicate in
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Competencies will help organize teaching
process in a way that it will be effective, helpful, and
interesting for undergraduate, graduate students,
university teachers and employers. The importance
of competence-based teaching can also be seen in the
fact that many European universities after the
implementation of the Bologna Declaration have
reformed or are in a process of developing and
reforming their curricula in relation to competencies,
in order to ensure that the graduates of these
universities will reach higher quotas of employability
and also increase their competitiveness on the
international job market [8]. Therefore, study
programmes should have their lists of competencies
including two sets of competencies and specific
competences that students need to acquire during
their studies. In this way, competence-based teaching
means being able to implement the acquired
knowledge and skills in a specific context.
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Ob OJHOM MEXAHU3ME PA3BUTUA KOPPO3UU B CTAJIBHBIX KOHCTPYKIIUAX

Annomayun’. B pabome npeonodicen 00UH U3 MEXAHUIMOB DA3GUMUSL KOPPO3UU 6 IIEMEHMAX CHMALbHbIX
Koncmpykyui. Ilpedcmasnenvl pe3yiomamvl 9AEKMPOHHO-MUKDOCKONUYECKUX UCCIe008AHUL U  XUMUUECKUX
ananuzo8, 006pasyo8 u3z KOppoOUPOBAHHbIX NOBEPXHOCMEN CINATLHBIX KOHCIPYKYULL.

Knrouesvle cnosa: kopposus, peppomaznummusie domensl, cuna Jlopenya, Xumuieckue aHaiu3bol.

[Ipouecc xoppo3un MeTamioB u Oopnrba ¢ Hel B omimume OT CymecTBYIONIMX MEXaHHU3MOB
ABISIETCSl  OOHOM W3~ Hamboyiee  CIIOMKHBIX pa3BUTHs KOPPO3UU HaMu [5,0] MpeuIoskeH OAUH U3
HanpasieHui. [IpeioxKeHHble A0 3TOrO0 BpEMEHH BapUaHTOB MEXaHW3Ma pPa3BUTHI KOPPO3MH B
MEeXaHU3MBI pa3BuTHs Kopposuu [1,2,3.4], x0T u AJIEMEHTaX CTAJIbHBIX KOHCTPYKIWH HAXOISAIIUXCS B
O6butn  OOOCHOBaHHBI HAa BBICOKOM TEXHHYECKOM BOJHOH cpexe, ¢ yderoM HX (eppOMarHUTHBIX
YPOBHE M OINMCAHBI C Y4E€TOM OCHOBHBIX (PakTOpOB cBoiictB.  [lna wmccnenoBaHWi OB OTOOpPAHBI
Pa3BUTHSI KOPPO3UH, HE SIBJISIOTCS COBEPILIEHHBIMHU U 0o0pasisl M3 3JIEMEHTOB CTalbHBIX KOHCTPYKIHMI
HE CMOTYT TIOJHOCTBIO PacKpbITh MEXaHHU3M THIPOY3Jia pacrmoiokeHHoro Ha p. Acca 10 M
pa3BUTHUA KOppO3UH. Henocratkom BCEX okHee r1.Tapas B JKamOpuickoit oOmacté 1
MIPEUI0KEHHBIX MEXaHU3MOB SBJIIETCS HE Y4eT TOro IIPOBECHEI 3JIEKTPOHHO-MHUKPOCKOIIHUECKHUE
(hakTa, UYTO ODJIEMEHTHl CTAIBHBIX KOHCTPYKLMIA HCCIIeIOBaHUS 00pasioB B nabopaTtopuu
SBJSIFOTCS.  (DEPPOMAarHUTHBIMU ~ MaTepHalaMH, B «HanouHxeHepHbIe METOMBI HCCIICTOBAHMI»
KOTOPBIX B HOPMAJbHBIX YCIOBHSX CYLIECTBYIOT Tapazckoro rocyqapCTBEHHOIO YHUBEPCUTETA WM.
JIOMEHHBIE CTPYKTYpPBL. DTO YKa3bIBAET HA TO, YTO A0 M.X Jdynaru. OOpa3usl ObuiM BBHIOpaHBI B MecCTax,
3TOTO BpPEMEHU, HUKTO HE YUUTBIBAT rJie Koppo3usi Obula Haubosee pa3BUTA.
(heppoMarHuTHBIE CBOICTBA CTaleld NMPH W3YyUCHUH PesynbraTel uccnenoBanus 7] moa pacTpoBEIM
KOppO3HH, u 3TO 65110 HeopaboTKOH 2NEKTPOHHBIM MuKpockonoM JSM-7500F mokasanu,
nccienoBaTemeH. YTO Ha KOPPOJMPOBAHHBIX MOBEPXHOCTSIX 00pa3loB

UMEIOTCST MHOXKecTBO TpemuH (puc.l). TpenruHb
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UMEIOT MHKPO M HaHO pa3Mepbl, M 00pasyroT
cioxkHble (GopMbl. OHH MOSIBIISIFOTCSL OT HArpy3oK U
yZapoB, HO JajibHEHIlee WX pa3BUTHE CBS3aHO C
KOPPO3WOHHBIMH SIBICHUSIMH U a7icCOpOLIUEH Cpelbl.
Taxoke Ha pucyHKe | BHITHO, 4TO 00pa3oBaBIIMECs Ha

10pm  TARSU

LM WD $mm

MOBEPXHOCTSAX TPEUIMH MPOXYKTBl KOPPO3UH, OT
MIOBTOPHBIX HArpy30k M  HalpsDKCHUH  ONSAThH
pPAacTPECKHBAIOTCST IO MPEXKHUM MecTaM TPELIHH.
MexaHu3M 3aKIIH04acTCs B CICAYIOIEM.

Pucynok 1 - CHUMKH KOppOJAMPOBAHHOI IIOBEPXHOCTH 00pa31a 3J1eKTPOHHBIM MUKpockonioM JSM—7500F.

AncopOmust KOppO3HOHHO-aKTHBHBIX BEIIECTB
U3 cpelpl BIMSET HAa YMEHBUIEHHE CpPOJCTBO
MOBEPXHOCTHBIX AaTOMOB IIOBEPXHOCTEH CTaJbHBIX
KoHCTpYyKuui. Ilog gelicTBHEeM pa3IMyYHBIX HArpy30K
W ynapoB  Ha  OCHaOJIHHBIX  ajcopOumeit
MOBEPXHOCTSIX CTaJbHBIX KOHCTPYKIHMH MOSIBISIOTCS
TPELHHBIL.

DJIeMEHTBl CTAIBHBIX KOHCTPYKIMH SIBIISIOTCS
(heppOMarHUTHEIMM MaTepHajlaMu, COCTOSIINE W3
JIOMEHHBIX ~ CTpyKTyp [8]. B cBolo ouepens,
MOSIBUBINUECS TPEHNIMHBI M AE(EKTH MOBPEKAAIOT
JIOMCHHBIE ~ CTPYKTypsl B  (DeppOMarHWTHBIX
Marepuanax, B KOTOPbIX HpPH MOBPEXKICHUU
W3MEHSIOTCS MarHUTHBIC XapPaKTCPUCTUKH.

IIpu HapylieHUMM NOMEHHOW CTPYKTYpBI CTajM,
MPOMCXOJIUT pa3zieeHue JJOMEHOB Ha 4yacTH (puc.2),
u3-3a  3TOTO0 B  KOHIAX TPEIMH HA4YUHAIOT
CO03/1aBaThCsl MATHUTHBIE NoJTfoca [9], a MeXIy HUMHI
JielicTBOBaTh MarHUTHOE TOJIE.

Kax usBectro [10], Ha 3apsabl ABUXKYIIUXCS B
MarHUTHOM II0JIe, CO3JaHHOM OT HapyIICHHBIX

CTPYKTYp (EppOMAarHUTHBIX JIOMEHOB, TO €CTh
MEXAY KpasMu TpelMH, AehcTByeT cuna JlopeHua,
onmceIBaeMas mo Gpopmyiie

Eﬂ=q-[fx-§], (1)

B oObluHON BOXHOM cpene MPUCYTCTBYIOT
Mosekyibl Boabl H,O, monsl ruapokconns H;O" u
runpokcmia OH™. IlepeMemieHne HOHOB B BOJE
MPOUCXOMUT TIO OCOOOMYy, TaK Ha3bIBAEMOMY
acrapeTHOMY MexaHM3MY [11], KOTOpEIA cocTOHUT B
TOM, YTO MEXIy HOHamu ruapokcoruss H3O' wu
MOJIEKyJITaMH BOJBI, a TaKkKe MEXAY MOJIEKyJIaMHI
Boabl ¥ woHamu OH™ HempepslBHO NPOUCXOAUT
obmen nonamu Bopopozaa H'. Tlox melcTBrueM CHITBI
Jlopenua [12] mpoucxoaut paszaelieHUEe HOHOB C
pa3HBIMU 3HAKaMH, 3TO CIIOCOOCTBYIOT
JIOTIOJTHUTEIIFHOMY — TMOSIBIICHHIO ~ MEXAY  KpasMu
TPEIIMH WOHOB Bojgopoga H' W TrHapoKcHI-HOHOB
OH, TO ecTh AMCCOUMAIIH BOJIBL.
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Pucynok 2 - Cxema pa3pyuieHusi A0MeHHOI
CTPYKTYPBI.

Kpome storo, cuna JlopeHma urpaer BakHYIO
poJb TpU abCcopOLMM YacTUI] W3 BOJHOW CpEJBbI.

Oco0eHHO, WHTEHCHBHO OyIyT  MOIJIONIATHCS
TpeUIMHAMH TIOJIOKUTCIIBHBIC HOHBI 1o
HampaBieHuto cuinsl  Jlopennma. Ha wmonsl  Q

JBIDKYIIMECST C OINpPENeNIeHHOW CKOPOCTBIO U B
MarHuTHOM Tioyie B neiictByer cmina Jlopenna F,
KOTOpas  cTapaeTcs  IOBepHYTh  HOHBI B
MIePIICHANKYIAPHOM HampasieHuu (puc.3). 3a cuer
cunbl JlopeHma NEfCTBYIOMIEM B 3TOM MarHUTHOM
mosie MoHbl Bomopoma H' u rumpokcmi-nonsr OH-
OyZIyT TPUTATUBATBCS K KpasM TPELIMHBI KaKk K
mmoJrrocaM MarauTa (puc.4).

Pucynok 3 - HanpasJienusi cujibl JIopeHna, CKOpocTH ABUKEHHS] HOHOB M MATHUTHOTIO 10JIe KacaTe/lbHO
TPelMHBbI B JOMEHHOI CTPYKTYype.

(OH "~

Pucynok 4 - HamoJineHue TPeIMHBI IOMeHHO# cTPYKTYpbl noHamu H" u OH™.

Iocne npoxoxaeHus (PU3NUECKOro Mpolecca
HAYUHACTCS XUMHUYECKHI TPOLECC, T. €. Pealn3yercst
9Tam pPa3BUTHS TPEIIUH — MX KOPPO3UOHHOE

Fe — Fe?* + 2¢7; Fe?* + 20H™ — Fe(OH)y; 2H' + 2e™ — Ha,

B pe3yabTare XUMUYECKOU peakuuu
obpasyercst ruapokcun oxenesa (II), xoropwrit
co3aeT IieHKy. OHa HamoJHseT o0pa3oBaBIIUECS
TPELIUHBI (PHUC.5), YTO IPUBOIUT K 3aMEJICHHUIO MU
3aBEpIICHUIO BHIIIEC TPUBEICHHBIX (QU3NYECKUX U
XUMHUYECKUX IIPOLIECCOB, TO €CTh K IAcCCHBALUU
MeTayula. Takke, B JaHHOM CIIlydya€ aKTHBHO

3apOXKJACHUC. B TPCHIMHC N3-3a HCAOCTATKAa KHUCJIOPO-
Ja aKTUBHO IIPOTCKACT pCaKI U

2

BOCCTaHaBIMBaeTcss U abcopbupyercss Bomopox. 3a
cuer cuwibl JlopeHIa K BepLIMHE TPEUIMHBI CHIBHO
NPUTSTHBAIOTCS U a0COPOMPYIOTCS TOJBKO HOHBI
Bojgopoaa HY, Tak Kak OHM HMEIOT IOJIOKUTEIbHBIHI
3apsiy | HOHOB.
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Pucynok 5 - O6pazoBaHHasi IUIeHKa U3 THAPOKcHa kesie3a (II) B TpemuHe U BOCCTAaHOBJIEHUE HOHOB
BO/IOPO/IA.

B TpELIMHE HOHBI BOJOpOIa H*
BOCCTaHABJIMBAIOTCS, U TI0 IBYM CXeMaM YIaJSIOTCS
U3 TpEeIWHBl, TO €CTh YacTh abcopOHpyercss B
CTPYKTYpY MeTajjla 4Yepe3 BEpIIMHY TPEIIWHBL, a
ocTallbHasl 4acTh yAaseTcs Kak ra3 B atmocdepy:

—H, 1 (B atmocdepy)
4H" +4e — 3)

—2H (abcopOupyercs MeTaiom)

Yactp BOmopoJa, TOMHaBIIas B  MeTal,
mudGyHIpPYyeT TO ero o0beMy B 30HY MaKCH-
MalbHBIX  TPEXOCHBIX  HANpsDKCHWH,  KOTOpas
HaXOJUTCS nepexn BEPIINHOMN TPEIINHBIL.
[locTynuBmmii B 3Ty 30HY BOAOPOL, YCKOpSET
MpoLecC KOPPO3HMOHHOTO MOAPACTaHUS TPEIIHHBI,
TaKk KaK HaBOJOPOKMBaHHME MeETajula CYIIECTBEHHO
CHUXXAET ero KOPPO3UOHHYIO CTOMKOCTH (puc.S).

Ha BHemHeld NOBEpXHOCTU OKCUIHOM IUIEHKH,
JIOCTYTIHOM pacTBOPEHHOMY KHUCJIOPOLY B BOJE,
ruapokeny xenesa (II) okucnsiercst 1o ruapokcuna
xkenesa (110):

4Fe(OH), + 2H,0 + O, — 4Fe(OH)s3 @)

B panpHelimieM  OpPOMCXOAMT  YacTH4YHAs
neruapatanus ruapokcuna ckenesa (II). Hannas
peakius onucaHa B Cleayronel popmyie:

Fe(OH); - H,O — FeO (OH) (5)

CrampHblE  KOHCTPYKUIMHM  paboraioT B
MOCTOSIHHBIX ~ YCIIOBHSAX MEPEMEHHBIX Harpy3o0kK
(mampspkenmit). Ilpm  ManefimieM MeXaHHYECKOM

BO3JICHCTBUY - YBEIMUCHIE BEITMYNH MEXaHUICCKHUX
HaNpsOKCHAW WM [POCTOE  MEXaHHYeCKoe
BO3ICHCTBUH HA 3JIEMEHTHI CTAbHBIX KOHCTPYKLIHUH,
paHee OTMEYEHHBIC TPEIHUHBI PACKPBHIBAIOTCS, U
BO300HOBIISIETCS TIPOIIECC KOPPO3UH.

I.IJ'I?[ TMOATBEPKACHU A MPEIIIOKECHHOT'O
MEXaHu3Ma pasBUTUA KOPPO3UU 6])1.]'[ IIPOBCIACH
XMMHUYECKMH aHalnu3 oO0pa3loB U  IPOJIYKTOB
KOppO3UH, B3STBIX u3 KOPPOJIMPOBAaHHBIX
TIOBEPXHOCTEH METaNTMYECKUX KOHCTPYKLHH
AccWHCKOTO  THApOY3da.  beulM  TpOBeAEHBI:
PEHTI€HOCIIEKTPAIBHBII MHUKpPOAHAaIIH3,
TEPMHUYECKUN aHaJm3,
peHTTeHOAN(DPAKTOMETPUICCKUN aHAIIN3 MPOTYKTOB
KOPPO3MH  METAUTMYEeCKUX  KOHCTPYKIHH B
ma00paTOPUAX MHCTUTYTA T€OJIOTHYECKUX HAYK WM.
K.M. Carmaesa (. AnMartsr).

PeHTrenocnexrpaibHblil MUKpOaHAJIN3
00pasioB W TPOJAYKTOB KOPPO3MH MPOBOAMIICS C
HCIIOJIb30BaHHEM 9HEProUCIIEPCHOHHOTO
cnekrpomerpa INCA ENERGY ¢upmbr «OXFORD
INSTRUMENTS» (AHrnms), yCTaHOBJIEHHOTO Ha
npudope NIEKTPOHHO-30HAOBBIH MHKpPOaHAJIH3aTOP
Mapku Superprobe 733 ¢upmbr  «JEOL» Ltd.
(Slmonns) mpm ycKopsitoIIeM HanpspkeHuu 25 kB u
TOKE 30H1a 25 MA.

PesynbraTst PEHTT€HOCTIEKTPAIBHOTO
MHUKpOaHalu3a MpuBeAeHB B Tabmmmax 1 u 2 ms
oOpasia B3STOro U3 KOppOAUPOBaHHON TOBEPXHOCTH
CEerMEHTHOTO 3aTBopa ACCHHCKOTO THAPOy3la, a
TaKoke B Tabmumax 3 u 4 ans oOpasna u3 MpoayKTOB
koppo3uu. Ha ocHoBe Tabmuiy 1 m 3 mocTpoeHbI
CIIEKTpOTpaMMBlI (puc. 6).

Taoauna 1

XuUMHYeCKHIi COCTAaB 00pa3ua B3ITOr0 U3 KOPPOIUPOBAHHOI MOBEPXHOCTH (BCE Pe3yJabTaThl B BECOBBIX %0)

CrnekTp (0] Mg Al Si S Cl K Ca Fe HUror
Coextp 1 47,48 0,14 0,01 0,12 0,37 0,26 0,07 0,21 51,34 100,00
Crextp 2 40,08 1,33 0,20 0,61 0,18 0,04 0,15 0,46 56,94 100,00
CoexTp 3 37,05 0,09 0,00 0,14 0,34 0,93 0,05 0,25 61,16 100,00
Cpennee 41,54 0,52 0,07 0,29 0,29 0,41 0,09 0,31 56,48 100,00
Taoaumna 2
XuMHnuyeckuii cocTtaB 00pa3ua B3ATOro U3 KOPPOAMPOBAHHOM OBEPXHOCTH (BCe Pe3y/IbTaThl B COeAUHEHHUAX
%)
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CHCKTp NaZO MgO A1203 SiOz SO3 Cl Kzo CaO F6203 HUrtor
Crektp 1 0,79 0,33 0,05 0,41 1,46 0,40 0,13 0,44 95,98 100,00
Crextp 2 0,51 3,02 0,54 1,79 0,58 0,06 0,23 0,82 92,46 100,00
Crektp 3 0,72 0,14 0,00 0,39 1,08 1,17 0,08 0,44 95,98 100,00
Cpennee 0,67 1,16 0,20 0,86 1,04 0,54 0,15 0,57 94,81 100,00
Tabauna 3
XuMHu4eckHii cocTaB o0pa3ua u3 NpPoayKTOB KOPPO3uH (Bce pe3yabTaThl B BeCOBBIX %0)
CrexTp O Na | Mg | Al Si S K Ca | Cr | Mn Fe Zn | As | Pb | Uror
Crnektp 1| 29,48 | 0,35 | 0,56 | 0,67 | 2,83 | 0,52 | 0,19 | 4,04 | 0,15 | 0,28 | 5893 | 0,15 | 0,44 | 1,41 | 100,00
Crnektp 2| 28,13 | 0,29 | 0,50 | 0,81 | 3,07 | 037 | 0,18 | 4,59 | 0,02 | 0,35 | 59,86 | 0,19 | 0,49 | 1,15 | 100,00
Crnektp 3| 29,54 | 0,30 | 0,53 | 0,65 | 2,80 | 0,26 | 0,21 | 4,50 | 0,03 | 0,29 | 60,18 | 0,00 | 0,27 | 0,46 | 100,00
Cpennee | 29,05 | 0,31 | 0,53 | 0,71 | 2,90 | 0,38 | 0,19 | 438 | 0,07 | 0,31 | 59,66 | 0,10 | 0,40 | 1,01 | 100,00
Taoauna 4
Xumuyeckuii cocTaB 00pa3ua U3 NPOAYKTOB KOPpO3uM (Bce pe3yabTaThl B coeMHeHUsIX %)
Coektp | Na2O | MgO | ALOs | SiO2 | SO3 | KoO | CaO | Cr203 | MnO | Fe2O3 | ZnO | As2O3 | PbO | Hror
Crekrp 1| 0,51 1,00 1,36 | 6,50 | 1,38 | 0,24 | 5,99 | 0,24 | 0,38 | 79,97 | 0,19 | 0,61 1,63 | 100,00
Coextp2| 0,40 | 0,87 1,60 | 6,87 | 0,97 | 022 | 6,66 | 0,03 | 047 | 79,69 | 0,24 | 0,67 | 1,29 | 100,00
Coektp 3| 0,44 | 0,95 1,33 | 6,46 | 0,69 | 0,27 | 6,68 | 0,05 | 0,39 | 81,87 | 0,00 | 0,38 | 0,54 | 100,00
Cpennee | 045 | 0,94 1,43 | 6,61 | 1,01 | 0,24 | 6,44 | 0,11 0,41 | 80,51 | 0,13 | 0,55 | 1,15 | 100,00

a

0

Pucynok 6 - CnexTporpaMmsl 00pasia B3sITOro U3 KOPpoAMPOBAHHON MOBEPXHOCTH MeTalIa (a) U o6pa3ua
U3 MPOAYKTOB Koppo3um (0).

W3 tabmun 3 u 4 BUIHO, 9TO B COCTaBe 0Opasia
uMeetcst OoIbIIoe KonmmdecTBo ruapokcuaa Fe,Os.
Ho ero mpucyTcTBHE TOJIBKO KOCBEHHO OOBSCHSET
MPE/TI0KEHHBIH MEXaHU3M Pa3BUTHUSI KOPPO3UH, XOTSI
ruapokeus Fe,O; siBisieTcsi IPOAyKTOM KOPPO3HU U
JIOJDKEH 00s13aTeNIbHO TMPUCYTCTBOBATh B JIAHHBIX
o0Opa3rax, HO HEOOXOIMMO  OMNpPEJACIUTh B
uccienyemMbix obpasmax runpokcun kenesa (1)
Fe(OH), wu rugpokeun xenesa (III) Fe(OH)s.
[TosToMy mpoBeneH TepMHYecKui aHamM3 obOpasua
u3 MPOJIyKTOB KOppO3un B3TOTO u3
KOPPOJUPOBAHHON TOBEPXHOCTH METAJUTHUECKHUX
KOHCTPYKINI ACCHHCKOTO THIPOY37a U OTPEEIICHO
KOJIMUECTBEHHOE coJiepkaHKe ux B npode. Hapsiay ¢
9TUM TOJYYEHBl Ppe3yJbTaThl MO COACPIKAHUIO B

HaBecke pazHoypoBHeBbIX TuapatHbix (H.O m OH)
BKIIIOYEHH.

Hcnonp3yeMblit METO/I OCHOBaH Ha
perucTpau mpubdopoM W3MEHEHUH
TEPMOXMMHUYCCKUX ¥  (U3UUCCKUX IMapaMeTpoB

BEIIIECTBA, KOTOPbIE MOTYT OBITh BBI3BaHBI TIPH €r0
HarpeBaHuu. [Ipu HempepblBHO  BoO3pacTaromiei
TEMIIepaType IeYd, TEPMOYCTAaHOBKa (UKCHUPYET

n3menenne oHtanmenuu  (ATA) cucrempl U
TepMOTpaBUMETPUUYECKHE TOKA3aHUS HABECKH.
Tepmoxumuueckoe COCTOSIHHE po0ObI

omuchIBaroTcsl KpuBbIMK: T (Temneparyphoit), ATA
(muddepennmansHoit  TepMoananuTnueckor), TG
(TepmorpaBuMeTpHUecKOi) U mpon3BoagHOH oT TG —
GyHKIHN ATG (muddepenmmanbHON
TepMOoTpaBUMeTpHUUIecKoit) (puc. 7).
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AHanu3bl BEIIONHSINCH HA TEPMOYCTaHOBKE — HCTIOJH30BAHUEM COTIPSDKEHHBIX c HUMH

Hepusatorpad cucremsr F.Paulik, J.Paulik wu
L.Erdey. Tunm mnpubopa - Q -—1500/], dupma -
"MOM", bynamemr.

CpeMKa OCYyLIECTBIANACH MpPH  CIETYHOIUX
YCIIOBHSIX: TeMIEpaTypHbIH Auana3oH aHamus3a — 20-

dt

1000°C; pexuM HarpeBa — TUHAMUYECKUI (a =10

epao

); cpelia — BO3MYIIIHAS; STAJOHHOE BEUIECTBO —
MUH

npokaneHHsd AlbO3; THUIIH — alyHIIOBBIC, HABECKa
obpazma — 500 mr.

YcranaBiauBanach
qyBCTBUTEIHHOCTD
npubopa:

TG =100 mr = 500 pV;

JATA =250 uv;

JATG =500 pnv;

T =500 pVv.

WnentndunupoBanne MUHEPAIOB MOPOIIKOBO
pOObI MIPOBOAMIIOCH o MOPGOJIOTHIM
TEPMUYECKUX KPHUBBIX W YHCIIEHHBIX 3HAuYE€HUU
WHTCHCHUBHOCTEH SHAOTCPMHUYCCKUX IPPEKTOB C

ciaenyromas
NU3MEPUTEIIbHBIX CHUCTEM

Am
MI % TG

TepMOrpaBUMETpHUIECKUX nokazanuii TG — IuHui.

Pe3ynpTaThl aHamH3a CPAaBHUBAIUCH C TAaHHBIMH
MPUBEJCHHBIMA B aTjiace TEPMHUUYECKUX KPUBBIX
MUHEpAJIOB M TOPHBIX TMOPOJA, HAaXOJSMIIerocss B
nabopaTopuu TEPMUYECKOTO aHaM3a u
COTIOCTaBJSUINCh  C  OMHCAHMSIMH ~ TEPMHUUYECKOTO
MTOBEJICHHSI MOHOMIHEPAIBHBIX P00, U3T0KECHHBIX B
JIPYTHX CIPABOYHBIX UCTOYHUKAX W HAKOIUICHHBIX B
OaHKe JTAHHBIX nabopaTopuu WHCTHUTYTa
reoornyeckux Hayk wMm. K. CarnaeBa, tae
TIPOBOIMIIACH 3TH HCCIICJOBAHUS.

PesynpraTel Tepmmdeckoro amammza (puc. 7)
MOKa3aJid, 4T0 B 00pasle W3 MPOIYKTOB KOPPO3UHU
nMerores: Boga - 2%, rérur FeO(OH) - 20,5%,
kapbonater CaCO; u MgCOs3 - 4,7%, ruapoxcup
xene3a (II) Fe(OH), - 4,2%, Gomnpuioe KOJIMYECTBO
marHetuta Fe;O4 1 apyrue BemecTBa B O4EeHb MAJIbIX
00BeMax, KOTOpbIC MOXHO HE YYHTHIBaTh. Ilo
CpPaBHEGHHIO C HCXOIHBIM MaTepuajoM, Korja He
AMEIOTCS KOPPO3HOHHEIC TPEIIHHBI
XapaKTepUCTHIECKHE JaHHBIe 00pa3a u3 MPOAyKTOB
KOPpO3HH, TMOJYYCHHBIE TEPMHUYECKHM aHAIN30M,
HMMEIOT 3aHMKCHHBIC 3HAYCHUS.

AP =102 %

.

P =500 mr
TG =100 mr
JOTA =250 uV i
JATG =500 pV'

1,°C

20 100 360 300

560 660 ?60 860 960 10:00 >

Pucynok 7 - /lepuBaTorpaMmMa TepMH4eCKOro aHaju3a o0pa3na u3 NpoAyKTOB KOPPO3HH.
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Jns yTOUHEHUsI NPEIUIOKEHHOTO MEXaHU3Ma
pasBUTUSL  KOppo3uM  ObUI  TaKke  IpPOBEACH
peHTreHoAn(ppakTOMETPUYECKUil aHaIu3 oOpasia u3
MIPOAYKTOB KOPPO3HUH B3SITOTO U3 KOPPOJIUPOBAHHOM

MOBEPXHOCTU METaJUIMYECKUX KOHCTPYKIINH
ACCUHCKOTO TUAPOY3Ta.
PentrenonudpaxromMeTpuiecKuii aHanu3

BhInosHeH Ha audpakromerpe JPOH-4-07 ¢ Cuka —
n3IydeHneM, B-GUIbTp, yCKOpSIOIIee HarpsKeHUE
35 kB, Tok anoma 20 MA.

KommuectBeHHBIN peHTreHO(hA30BBIN  aHAIN3
BBITIOJIHEH 110 AM(PAKTOrpaMMaM MOPOIIKOBBIX IIPO0
C TpPHUMEHEHHMEM METOJa pAaBHBIX HABECOK H
HUCKYyCCTBEHHBIX ~ CME€Cei M HCIOJIb30BAHUEM
3HaUYECHUH KOPYHJIOBBIX yuces MUHepaioB u3 PDF-2.

Omnpenensmch  KONWYECTBEHHBIC
KpHCTaJUTNUeCKHX (a3.

Wurepniperanus 1udpakTorpamMm MpoBOJUIaCh
C HCIONB30BaHMEM JaHHbIX KapToTeku ASTM
(Powder diffraction file) u nudpakTorpaMm UYUCTBIX
oT mpumecedl MuHepanoB. /[l OCHOBHBIX (a3
MPOBOJWIICA ~ pacyeT cojiepkaHuil. Bo3moxHbIe
MIPUMECH, UJICHTU(QHKAINS KOTOPBIX HE MOXET OBITh
ONHO3HAYHOM W3-3a  MajbIX  COJAEPXaHUA U
NPUCYTCTBUSL ~ TOJBbKO  1-2  nnudpakIMOHHBIX
pedeKcoB mim MI0X0W OKPHCTAUIN30BAHHOCTH HE
ykazaHel Ha gudpakrorpamme (puc. 8). s
MOCTPOEHUA  IU(PAKTOTPAaMMBI  HCIIOJIB30BANACh
JMAHHBIC MEKIUIOCKOCTHBIX PACCTOSHUN U (ha30BBIH
cocTaB oOpasma (Tabmuma 5).

COOTHOIICHUA

Ta6auma 5
Me:KnI0cKOCTHBIE pacCTOSTHUS U (pa30BbIi cocTaB 00pa3na
d, A | Munepan
4.8465 61 MarueTtur
4.2526 69 I'érut, Mmaruerur
3.9862 69 I'érut, Mmaruerur
3.3547 68 I'értur
2.9694 75 MarueTtur
2.7097 69 I'értur
2.5225 100 MarueTur
2.4569 70 I'értur
2.2675 64 T'étur
2.1885 65 I'értur
2.0894 69 MarueTtur
1.7061 67 I'érur
1.6117 71 MarueTtur
1.4776 71 MarueTtur
s
|§'E_’ |_|p0,El,yKTbI KOppo3nn
_ @
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Pucynok 8 - Iluppaxrorpamma odpasua u3 npoayKToB KOPppPO3UH.
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3aBbIIICHHBII ¢don paccesiHus (65)
OOBSCHSIETCSI BBICOKHM COJIep)KaHHEeM aMOP(HBIX
THJPOKCHUJIOB JKele3a, (pa3oBblil cocTaB KOTOPBIX HE
MOXeT ObITh ompereneH, Tak kak JIPOH-4-07 we
NpeiHa3Ha4yeH /I UcciIeJ0BaHns aMOpQHEIX (as3.

PesynbraTs KOJINYECTBEHHOTO
PeHTreHOAN(PPAKTOMETPUIECKOTO aHaM3a
MoKaszand, 4YTO0 B  KPUCTALIMYECKOH  (asze
ucciegyemMoro  oOpasma  MMEIOTCS  MPOXYKTHI
koppo3un MarHeTuT Fe3Oy4 - 85 %, rérut FeO(OH) -
15%, a Taroke omnpeeneHHOe KOINYECTBO aMOp(hHOH
(a3pl. [IpucyrcTBue MarHeTuTa uW TrETUTA TaKKe
MOATBCPKAAIOT Hpe[[J'IO)KeHHI)II‘/II MEXaHU3M Pa3BUTUA
KOppO3UH, TaK KaK MarHeTuUT - 3TO ojaHa U3 (opm
cymectBoBanus ruapokcuaa xenesa (I11) Fe(OH)s, a
réTuT SIBIISIETCSI MIPOJYKTOM YaCTHYHOU
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