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CEKUMA «PU3UNKO-MATEMATNYECKUME HAYKN»

BBIPAIIIMBAHUE «KOPAJIJIOBBIX PUD®OB»
HA ®OHE JOMAIIHEI'O UHTEPBEPA

bayvin B.A.
yuenuk 11 knacca, MBOVY «lllkomna Ne 127», Poccus, r. Huxauit HoBropog

Cemenos P.M.
BEJIYIINI HAyYHBIA COTPYIHUK, IOKTOP T€0JOTO-MUHEPATOTHYECKUX HaYK, mpodeccop,
Hncruryt 3emuoi kopsl, Poccus, r. Huxxauii HoBropon

B crarbe paccmaTtpuBaeTcs METOZ MOJIyYEHHUs KPHCTaula BBIIAPMBAHUEM U3 PacTBOPA.
BeipamuBanue KpUCTaIIIIOB OMUCAHO KAK YBIIEKATEIbHOE, OCTYITHOE U O€30I1aCHOE 3aHATHE I
IIPOBE/ICHUS B IOMAIIHKUX yciaoBusAX. [TonpoOHO pacnycaH naHHBIA METOA B OTCYTCTBUU Jlabopa-
TOpHBIX ycnoBuil. Ha 3Tane noaroroBku cienyer oOpaTUuTh BHUMaHUE HA MPaBUIbHBIN 110a00p
MaTepuasoB, HallpUMep, COCyAa DKCUKATOPA.

Knroueswvie cnosa: xpucramiorpadus, BeIpalliBaHUE KPUCTAIUIOB, IKCIIEPUMEHT, METHBIN
KyIOpOC, KOHLEHTPUPOBAHHBII pacTBOP.

Kpucraniasl — TBEpABIC BelIecTBa, UMEIOMNUE POPMY CUMMETPUYHBIX MHOTOTPAH-
HUKOB. BhIpaninBanue KpucTauioB — yBJIEKaTEIbHOE 3aHsATHE, IPOCTOE, JOCTYITHOE, O€3-
OlacHoe W Hemoporoe s OonpiIMHCTBA. ETo He cnokHO mpoBecTH aoMa. Kpucramib
MO>KHO UCIOJI30BaTh JJI YKpAlIeHUs] KOMHAThl. METO/1 MOJydYeHHs] KpUCTAJIIa BbIIIapH-
BaHHEM W3 PAcTBOpPA XOPOIIO U3YUYEH M OMUCAH B HAYYHOU JIUTEPAType MO KPUCTAIIO-
rpaduu I'.M. [lonosa, 1N.W1. llladpanosckoro [2, c. 115]. HanomHuM, 4T0 KpucTamio-
rpadust — HHTEpecHasi Hay4Hasi OTPacyib O KPUCTAJUIaX U MX cBoMcTBax. OHA B3auMoOJIei-
CTBYET ¢ MUHepalioTueil u ¢pusukoit TBEPALIX Ten. Mctopuuecku kpuctaiorpadus Bo3-
HUKJIa B paMKaxX MUHEpaJOTvHu, KaK HayKa, OMHUCHIBAIOIIAsl UicalbHbIE KpUCTaUibl. B
KJaccupuKanuu QyHIaMEeHTATBHBIX 00BEKTOB T'€0JIOTHH, KAaK MUHEpaJI U TOpHAs IOpo/ia,
MOHSATHE KPUCTAJLJIA SIBJIAETCS IEPBUYHBIM, SJIEMEHTAPHBIM.

B npyrux mcroyHukax, HalpuMep, B SHUHUKIONEAWYecKou smreparype: «Hoas
SHIMKJIONEINS IIKOJIbHUKAY, «UT0 Takoe? KTo Takoi?» u B yueOHBIX TOCOOUSIX JJIA BY-
30B 10 «Kpucramnorpadun» onuceiBaeTCss METOJIMKA MONTYYCHHS KPUCTAJJIa BhITapUBa-
HHEM M3 PACTBOPA B Pa3HBIX BapUAIIHIX.

B pabotax KotoBa WM. no kpucramiorpadguu oObICHIAETCS TPOUCXOKICHUE TEp-
MHHA «KPUCTAUD» OT TPEUECKOro CI0Ba «3aCThIBIIMHN Ha xoyone» [1, ¢. 78]. Bo BpemeHa
I'omepa 310 0603Hauano0 NEA. YK€ B aHTUUHOE BpEeMs 3TOT TEPMHUH ObUT MepeHecéH Ha
MpO3pavHbIe MPUPOJIHBIE MHOTOTPAHHUKH JPYTHX BEIIECTB, TAKUX KaK KBapIla, KaablH-
Ta, U CYUTAIOCH, YTO ITO TOXKE JEM C YCTOWYMBOCTHIO MPU BBICOKOW TeMIeparType.

B cpennue Beka n3-3a CX0ACTBA CO JIbAOM KPUCTAIIOM CTalld Ha3bIBaTh FOPHBIN Xpy-
ctaib (kBapir), a ¢ XVII B. 370 Ha3BaHUE pacPOCTPAHUIIOCH Ha BCE TeJla, UMEIOIHUE MHOTO-
rpanHyto Gopmy; Oyab TO HalJICHHBIE B PUPOJE, WM TIOJTyYEHHBIE B JJAOOPATOPUH.

H3BecTHO, YTO ¢ KpUCTAJUIAMH Y€JIOBEUECTBO MO3HAKOMUIIOCH B TIIyOOKOH JpeB-
HOCTH, TTOTOMY YTO KPUCTAJII 00Ja/ajd B MPHUPOJIE CIIOCOOHOCTHIO CAMOOTPAHSITHCS, T.€.
CaMOCTOSITEIPHO MPUHUMATH (HOPMY MOTPSICAIOIIMX MO COBEPIICHCTBY MOIudApoB. Co-
BPEMEHHBIN YEJIOBEK, BIEPBBIC CTOJKHYBIIKMCH C MPUPOJHBIMU KpUCTAIIJIaMHU, HE BEPUT,
YTO TU MHOTOTPAHHUKHU SIBIISIOTCS MPOU3BEAECHUEM NPUPOJbl. DopMe KPUCTAILIIOB U3-



JTaBHA IIPUJIABAJIOCh MArnyeckoe 3HA4eHHE, 0 YEM CBUJIETENIBCTBYIOT HEKOTOPHIE apXeo-
JIOTUYECKHE HAaxolKu. B cpeae MaTeMaTukoB CyHIECTBYET HHTEPECHOE MHEHUE, YTO IIPO-
TOTHUIIAMH IIATH MPaBUIbHBIX MHOTOTPAHHUKOB MOCTYKUIIU MPUPOIHBIE KPUCTAIUIBI.

Wrak, nepen HaMu Oblja MOCTaBJIEHA 1I€JIb SKCIIEPUMEHTA — BBIPACTUTh KpHUCTaJl-
JIBI METHOTO KyIOpoca.

3ajaun: UCIONb3Ysl PACTBOP MEIHOTO KyIIOpOCa U MEAHYIO MTPOBOJIOKY, COTHYTYIO
B ONPEICIEHHYIO POpMY:

® [OJYYUTh JEKOPATUBHOE U3/CIINE;

e HaOII0/IaTh MPOLIECC KPUCTAILTU3AIMYA METO/I0M BhITIAPUBAHUSI U3 PacTBOPA.

[Iponiecc BbIpaliMBaHUs KPUCTAJIOB B JOMAIIHUX YCJIOBHUSIX COCTOUT U3 TpPEX
ATAIoB:

IlepBblii aTam: MOATOTOBKA MAaTEPUAJIOB.

1. JInst mpuroToBiIeHHsI KpUcTaia ObUIO UCIIONBb30BaHO, BO-TIEPBLIX, CYIb(haT Me-
T TIOPOIIOK (MeHBIN Kynopoc) — 800r. ITOT 0ObIUHBIN MEAHBINA KYIIOPOC MPUMEHSETCS
B CEJIbCKOM XO3SIMCTBE JUIsl 3aIUTHI I€PEBbEB OT BpeAUTENEH, U ObUI KYIUIEH B CEIbCKO-
XO3sIICTBEHHOM MarasuHe. UYeMm uuie coib cyibdara Meau, TeM KpachBEEe BBIPACTYT
KpHUCTaJUIBL.

2. BO-BTOpBIX, CTEKISIHHBIA XUMHUYECKHI TEPMOCTOMKUN COCYH — IKCUKATOP (EM-
KOCTh, CO3JJaHHAs! U3HAYAJILHO ISl BHICYILIMBAHMSI BEILIECTB, OOJIBIINE pa3Mepbl KOTOPOH
MO3BOJISIIOT XPaHUTh OOJIBbIINE KPUCTAILIBI) BMeCTUMOCTHI0 600 M. MoxHO OBLIO HC-
MOJIb30BaTh OOBIUHYIO CTEKIISIHHYIO OaHKYy [3, c. 167].

3. B-Tpetbux, ABa OTpEe3Ka MEAHON MPOBOJIOKHU JUIMHOU 110 20 cM.

4. B-ueTBepTHIX, JIBE MIEPCTAHBIX HUTKHU 110 60 cM.

5. B-maTeix, ¢punsTpoBanHas Boja 500 M.

Brtopoii 3Tan: npurotosieHue.

1. B3sasm aBa oTpe3ka MEOHOM MPOBOJIOKM JIMHOW 1O 20 CM U COTHYJIM U3 HHX
burypku, HaMOMHUHAIOIINE «KOPAJUIOBBIE pUPBD».

2. Ha ¢urypku HamoTaIu MIEPCTIHBIE HUTKH.

3. Hanunu Bogy B 9KCHKATOp Tak, 4TO A0 KpaeB ocTaynoch 2 cM. JloGaBuiau men-
HBIM KyIOpOC B BOAY M TUIATEIBHO MEpEeMENIaI J0KKOM. MeaHbIN KyIIopoC O4YeHb XO-
porio pactBopuiics B Bojie. [Ipubasisisiu ero nocreneHHo, J0KKa 3a JOXKKOH 10 o0pa3o-
BaHHUs HaCBILIEHHOTO pacTBOpa TEMHO-CHHETo LiBeTa. Beck kymopoc pactBopuiics. Ilo-
JYy4YUJICsl KOHLEHTPUPOBAHHBIN pacTBOp (T.€. HACBILEHHBIN pacTBOp, B KOTOPBIA BXOJUT
MHOT'0 IIOpOIIIKa, MaJIO BOJBI) MEJHOTO KyIIOpOCa, KOTOPBII TOTOBUJIN B PE3UHOBBIX IEP-
yaTKax.

4. OnycTuiy B pacTBOp (PUTYypKH.

Pabora mpoBoauiack B pe3UHOBBIX MepyaTKax, TaKk KaK MEIHBIH Kymopoc ObLI
€KUM,

Tperuii oTan: BeIpallliBaHUE.

Kpucramnel pocnu noutu 3 Hegenu. CUHSS )KUIKOCTh MOCTENEHHO MOAHUMAIIACh
1O MIEPCTSIHBIM HUTKaM ¢GUrypok. LllepcTsiHple HUTKM UTpalid poJib KaWUISIpOB, 10 KO-
TOpPBIM MyTEUIECTBOBANA KUJAKOCTh. Bona ucnapsiiack ObICTPO, T.K. COCY[ CTOSUT Y TeM-
Joi Gatapeu (B KOHIIE SKCIIEPUMEHTA BOJa MOJHOCTHIO MCYE3TIa), a COJb B BUJIE CUHETO
0caJiKa OCTaBajach Ha HUTKaxX. Tak HapacTaau KpUCTAJUIbl HA IPOBOJIOKAX.

Hebonpime KpucTamuibl BRITAIMWINA M BRICYIIMIN OyMaxHOH candeTrkoid. OcTanb-
HbIE KPHUCTAJUIbl OCTaBWJIM B 3KcHKaTope. PacTBop ObuT HACHIIIEHHBIM, MMOATOMY KpH-
CTaJIJIOB MOJIYYUIOCHh MHOTO.



OCHOBHOW BBIBOJ: BO BpeMsl OIbITa 32 3 HEJEIU ObUIO BHIPAIIEHO CKOILJICHUE CHU-
HUX KPUCTAJUIOB IPOM3BOJILHOM popmbl. B TeueHue sxcnepuMeHTa 00bEM BOJIBI ITOCTE-
MIEHHO yMeHbIIaJIcd, a 00BEM KPUCTAJJIOB yBenuuuBaics. LleHTpamu KpucTauiM3anuu
BBICTYIUIN 2 TPOBOJOKKM OOMOTaHHBIE IIEPCTSIHOM HUTKOM. IlocKONIbKY MOBEPXHOCTH
MIPOBOJIOKH — IJIaJKasi, MIEPCTSIHbIE HUTKH 00eCIeYmsIi HE0OX0AUMYIO IIEpOXOBATOCTh, U
KPHUCTAJIJIBI CMOIJIN 3aKPENHUTHCS Ha IPOBOJIOKE.

B npouecce paboTel ObUT NpOBEAEH MPOCTEUIINI XUMUYECKUIN IKCIIEPUMEHT, ObI-
JIM TIOJTyY€Hbl NIEPBUYHBIE HABBIKU JJIs1 paOOThl C XUMHUUYECKUMHU PEaKTUBAMHU U XMMHUYeE-
CKUM 000py/lOBaHHEM, MOIYYEHbI IPEBAPUTEIbHBIC CBEACHUS O TAKUX IMOHATHUSAX Kak,
HACBIILIEHHBIN pacTBOp, KpUCTAIIM3ALNS — 00pa30BaHUE KPUCTAILIIOB U T.J.

B nanpHeiineM MOXHO MONpoOOBATH BBIPACTUTH MOHOKPHUCTAIUI WIIM CKOIUICHHUS
KPUCTAJIJIOB U3 BELIECTBA APYrOro IBETA.

Cnucok auTeparypsl

1. Kotos U. Kpucrammorpadus. — M. Uzn «Mupy, 1965. — 386 c.

2. Kpucramnorpadpus / .M. Ilonos, .M. Illadppanosckuii. — Uza. 5-e. — M.: Beicmas
mkoJja, 1972. — 352 c.

3. Kpucramiorpadus, munepanorus, nerporpadus u peHTreHorpadus: YuedHoe moco-
6ue s By30B / E.®. Berman, 10.I'. Pydanos. — M.: Mertamnyprus, 1990. — 262 c.

4. Kpucramiorpadus, peHtreHorpadus U 3IEKTpOHHAST MHKPOCKONUS: YUEOHHK st
By30B / SI. C. YMmanckuii, FO.A. CkakoB. — M.: Meramnyprus, 1982. — 632 c.

5. Hosas »anukionenus mkonpauka / [Tog pen. E. ByoHoBoi. — M.: M3naTenbcTBO
«Maxaon», 2003. — 383 c.

6. UYro takoe? Kro Takoit? / ITox pen. M. [lerepcona. B 3-x tomax. Tom 2. — M.: U3na-
TeabcTBO «llemaroruka», 1975. — 350 c.

KPAEBAS 3AJAYA JJISA CUCTEMBI O1Y C ®YHKIIMOHAJIBHBIMUA
YCJOBUAMHU B TOYKE CTAIIMOHAPHOCTHU PEIIEHUIA

Hcpaunoe C.B.

KaHJ. pU3.-MaT. HaYK,

JIOLIEHT Kadeapsl anreOpsl U reoMeTpun, YeueHCKHit rocyJapCTBEHHbI YHUBEPCUTET;
npodeccop kadeapsl MAaTEeMaTHYECKOTO aHan3a, YeueHCKHU rocyAapCTBEHHBIHN
nenarornyeckuil yuusepcutet; KHUNW PAH YP, Poccus, r. I'po3ubiit

T'acaesa X.J1.
CTapIIuil mpernoaaBaTesb Kageapsl anreOpsl U TEOMETPUH,
UYeueHckuid rocyapCTBEHHbIN yHUBEpCcUTET, Poccus, r. I po3HbIit

Jrcadbpaunos A.JL
CTapIIMi TpernoiaBaTeNb Kadeapbl MaTeMaTHUYeCKOTO aHaJIH3a,
YeyeHckuli rocyaapcTBEHHbIN yHUBEpCcUTeT, Poccus, r. I'po3HbIil

Uzyuaercs cucrema OY c ycioBusimu tuna Ko i npou3BoAHBIX B (PUKCHPOBaH-
Hoil Touke x*€(a,b). TeopeMbl HOKa3bIBAIOTCS IYTEM CBEICHHS KpPAeBOH 3a1aud K CHCTEME
Harpy>K€HHBIX MHTErPajbHBIX YPAaBHEHUHN C JOCTATOUYHBIMH YCIOBHSIMH HaJU4Usg MHUHHUMYyMa U
MaKCHMyMa B JIaHHO# Touke X “€(a, b) y pemeHus: HICXOIHOM 3aa49r, KOTOpask CBOJUTCS K Kpae-
BOH 3a7aue ¢ PyHKIIMOHAIbHBIMU YCIOBHUSIMH.



Knrouesvie cnosa: 3apada tuna Ko ¢ mpou3BoIHBIMU, (PYHKIIMOHAIBHBIC YCIOBUS, CH-
CTeMa Harpy>XeHHbIX HHTETPAIbHBIX YPaBHEHH, CYIlIECTBOBAHUE U €AMHCTBEHHOCTh PELICHUS C
MHHAMYMOM M MaKCUMyMOM B JIlaHHO# Touke x*€(a, b).

1. PaccmarpuBaeTcs 3a1a4a
Vi=fix,y1,¥2 s ¥), i=1m, 1)
F (y:1(a),y2(a"), ., ¥, (@) = 0,i =1, (2)
rae ¢yukuuu f;, F;,i = 1,n, HEpepbIBHBI 110 BCEM apryMEHTaM B 3aMKHYTOH o0yactu
D: {xela, bl,a*e(a,b), ly;| <d;, i =1,n,}, d;, i = 1,n, nanusle uncna, y;(a), i =
1,7n, u3 obnactu D. Mmercs pemenue cucteMsl (1) ¢ ycnoBusmu
yi(@)=0,i=1n, 3)
YIAOBIETBOPAIOMIME M ycioBUsAsM  (2) B NPOCTPAHCTBE  HENPEPHIBHO-
nuddepennupyemocta BexkTop-yukiwmii Cy, (a, b).
Eciu takoe pemenne y;(x),i = 1,1, CylecTBYeT, TO OHO YIOBIETBOPSAET U YCIIO-

BHSM

fi (@ y:1(a), y2 (@), ...,y (@)) = 0,i = 1,m, 4)
U B 9TOM ciiy4ae yciioBus (2) u (4) coBmamaror, T.e.
Fi (y1(@"),y2(a), ..,y (@) = f; (a",y1(a"),y,(@"), ..., ya(a?)) = 0, i=T,n,
()
Jlonyckaercs, yTo cuctema (2) obiagaeT CBOMCTBAM KBa3Mpa3peUIMMOCTH OTHO-
curenbho y; (a*), nHaue
yi(@) = F{ (y1(@),y2(a"), ..., ya(a"). (6)
Torga 3amauu (1), (2) u (1), (3); (1), (6) paBHOCWIBHBI U MPUBOJATCS B CUCTEME
Harpy>KCHHBIX HHTETPATbHBIX YPaBHEHUN

yi(x) = F(y1(a"), y,(a), ..., ya (@) + f *fi(t!yl(t)rYZ(t): o Ya(D)dt,

i=1,n, (7)
KoTopas uccienyercs B npocrpanctse Cy,(a, b) metogamu pabor [1, ¢.445; 2, ¢.440] na
NpeMET CYIIECTBOBAHMS M €IWHCTBEHHOCTH pEHICHHSA. TeM cambIM JOKa3bIBAIOTCSA U
COOTBETCTBYIOLIME Teopembl i 3aaa4 (1), (2) u (1), (3). Ilpu BbinosHEeHNUN yCIOBUR

fi(X, 1, Y2, s ) siqn(x — a’)> 0,

i, 1, Y2, «r V) sign(x —a*)< 0, i = 1,n, (8)
00ecreunBalOTCs MUHUMYMBI 1 MAKCUMYMBI COOTBETCTBYIOIINX PEHICHUIA B TOYKE CTa-
[IMOHAPHOCTH a”.

EctecTBeHHO, npenonaraeTcs BoINOIHEHHE yciioBuid Jlunmuna no ¢pa3oBbIM KO-
opauHartam jns Gpyskumii f;, F;', i = 1, 7.
2. Uccnenyetcs u ciydaid, korjga cuctema (1) umeeT enié TOUKy CHUHTYISIPHOCTH
x*e(a, b) B cMbicie pador [1, ¢.445; 2, ¢.440].
Torna Ha npaBble yacTy f;, i = 1,n cuctemsl (1) HamaraloTcs OrpaHUYEHUS
G0 Y1 V2 s Vit O Visns s ¥) | S i), i=Tm, ©)
fiy, = (Y1, Y2, s W) sign(x —x*) 2P, (x),i = 1,n, (10)
f; Y, (s)ds = +oo, f:ﬁ (s)ds = +o.
3nmech Y;(x),i = 1,n, cymmupyemsie Gysximu Ha [a, b], ¥,(x),i = 1,n, cym-
MHpYyeMbI Ha JTIOOBIX oTpe3kax [a, x* — &), [x* + &, b], 6>0, HO BBHINOIHSAIOTCS YCIOBUSI
(10). Tlo »TMM orpaHMUYEHHSIM CTPOUTCS MHTETPajbHAs CHCTEMa YPaBHEHUH C Y4ETOM




ycioBuii (2) u npuMmenenueM npuHnuna Illaynepa nokaspiBaercs TeopeMa O CyIIECTBO-
BaHWH PEIICHUS, YIOBICTBOPstoIuX ycnosusim (2) u y; (x*) =0, i = 1,n.

Cnncok Jaureparypbl
1. HUcpaunos C.B., FOmaes C.C. MHoroTOueuYHbIC U (PYHKITMOHAIBHBIC KPACBbIC 3a/1aU1
Ui OOBIKHOBEHHBIX U depeHanbHbIX ypaBHeHu. Hanpunk, M3natensckuii neHTp «Oib-
dbay, 2004. 445 c.
2. MHcpamnos C.B. MccnenoBanrue HeCTaHIAPTHBIX KPAeBBIX 3a/1a4 JUISI OOBIKHOBEHHBIX
muddepeHnmanbHbIX ypaBHeHU. Maxaukana, M3gatenbctBo «AJIEDy, 2014, 440 c.



CEKUMA «XUMNYECKNE HAYKN»

O BO3MOXHOCTH EJIMHOI'O IOAXO/JIA K OIIUCAHUIO
CHEKTPAJBHBIX MPOLIECCOB U XUMHWYECKHUX MPEBPAILIEHUI

I'puooe JI.A.

TJIABHBIN HAYYHBIN COTPYAHUK, I-p PU3.-MatT. HayK, rpodeccop,

NHCTUTYT reoxumuu U ananuTudeckoit xumuu um. B.. Bepuanckoro PAH,
Poccus, r. MockBa

bapanoe B.U.

TJIABHBIN HAYYHBIN COTPYAHUK, I-p QuU3.-MaT. HayK, rpodeccop,

HNHCTATYT T€OXMMHH U aHAIATHYeCKOW xumun um. B.M. Bepranckoro PAH,
Poccus, r. MockBa

Muxaiinoe U.B.

Hay4HbIA COTPYHUK,

NHCcTUTYT reoxumun U ananuTudeckoit xumuu um. B.. Bepuanckoro PAH,
Poccus, r. Mocksa

OO6cyxnaercss BO3MOXKHOCTh MCIIOJIB30BAaHUSl €MHOIO MOJX0Ja K OMMCAHUIO pa3BUBAIO-
LIUXCSI BO BPEMEHH CIEKTPaJIbHBIX MPOLECCOB B MOJIEKYJAX U MX XUMHUYECKHX MPEBPALLCHUN.
[Tonxor OCHOBaH Ha MOCTPOEHUU OOLIEH CUCTEMbl KUHETHMUYECKUX YpaBHEHUH, KOTOpas Kpome
OOBIYHBIX CIEKTPAJbHBIX XapaKTEPUCTHUK (3aCENEHHOCTEH ypOBHEW ZHEPrUH U BEPOSITHOCTEH
IIEPEXO0JI0B) COAEPKUT TaKXkKe crenn(puueckrne XapakTepUCTUKH XUMUYECKUX PEaKIUi — 4acTo-
Thl KBAHTOBBIX OMEHUU, ONpPEIENSIONINEe N3MEHEHUS 3aCeIEHHOCTE PEe30HAHCHBIX YPOBHEH, U
BEPOATHOCTH 00pa30BaHUs U pacnajia ci1aboCBsA3aHHbBIX BaH-€P-BaalbCOBBIX KOMIIJIEKCOB.

Knwouegvie cnosa: CHIEKTpbl, XHMHYECKHE IPEBpPALICHUS, CHUCTEMA KHHETHUYECKHX
YpaBHEHUM.

Kak u3BecTHO, MaTeMaTHYECKHE MOJENM IIHPOKO NMPUMEHSIOTCS B XUMHH. Jis
ONMCAHMS PEAKIUN B XMMHUYECKON KMHETHKE MCIIONb3YETCS] MaTeMaTU4ecKasi MOJEIb B
BUJIE CUCTEMBI IU(PPepeHIINATBHBIX YpaBHEHUI NEPBOro MOpsIKa, MapaMeTpaMu KOTO-
PO SIBISAIOTCSI CKOPOCTU OTIENBHBIX peakuuil [1]. HemocTtaTkoM Takol Moaenu cienyet
CUHUTaTh TO OOCTOSITENICTBO, YTO CKOPOCTH HUKAK HE CBS3aHBI ¢ (yHIAMEHTAJIbHBIMU
XApaKTEPUCTUKAMU PEAKLMOHHBIX IPOLECCOB M YYaCTBYIOIIMX B HUX MOJIEKYJN, YTO J€-
JlaeT HEBO3MOKHBIMH alpUOPHBINA MPOrHO3 X0Ja XMMUYECKOTO MPEBpALEHUS U €ro Oll-
TUMU3ALHIO.

Jlpyroii moaxon, mpeaoKeHHbIH OJJHUM U3 aBTOPOB B paboTax [2,3], ocHOBaH Ha
MCIOJIb30BAHUM 001N CHCTEMbl KHHETUYECKUX YPaBHEHHH IJisi OTHOBPEMEHHOTO OIHU-
CaHUsl U3BMEHEHUN BHYTPUMOJEKYISIPHBIX COCTOSIHUM M XUMUYECKUX MPEBpAIICHUN MpU
3aJJaHHBIX HAYaJbHBIX YCIOBMSX (3aCEJIEHHOCTH HMCXOJHBIX COCTOSHUN BCEX BOBJIEYEH-
HBIX B IPOLIECC MOJEKYJ U CIIOCO0 UX BO3OYKICHHS).

3acenénnocmu ypogneit Inepeuu u gepoamuocmu nepexo0os. Tak Kak BO BHYT-
PUMOJIEKYJISIPHBIX MPOIIECCAX M XUMHUYECKUX IMPEBPALICHUAX OOBIYHO Y4aCTBYET OOJIb-
10€ KOJIMYECTBO MOJIEKYJ, TO 3aCEJIEHHOCTU YPOBHEH 3HEPIMM OINPEAEINIAIOTCS YUCIOM
WIM J10JIe MOJIEKYJ JIaHHOTO COpPTa, MMEIOIIMX COOTBETCTBYIOUIME 3HAYEHUS TMOJIHON
AHEepruu. 3aceN€HHOCTU BCEX YUMUTHIBAEMBIX IIPHU BHIOOPE MOJEINU YPOBHEH MOXKHO CUU-
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TaTb HENPEPHIBHBIMU (DYHKLHSIMU BPEMEHHU, KOTOPbIE OYIYT SBIATHCS dJIEMEHTaMH 00-
1iero Bekropa (cronbna) 3acenénnocrei N(t).

N3meHeHus 3acen€HHOCTEW YPOBHEM AHEPTUU BO3MOXKHBI IIPU MOTJIOLIEHUH (TIe-
PEXOJIbl CHU3Y BBEPX) U IIPH U3TYYCHUH KBAaHTOB CBETa (Mepexobl cBepXy BHU3). B mep-
BOM cllydae TpeOyeTcsl BHEIIHEE BO3/ICHCTBHE, BO BTOPOM MEPEX0]l BOZMOXKEH U Oe3 He-
ro. JIns onucaHus TakUX MPOIECCOB MCIOJB3YIOTCS KOI(DPUIMEHTH TorioueHus A u
CIIOHTAHHOTO u3NydeHus B (koadpduuments! DitHiureliHa). Eciu BBECTH MaTpuily 3Haue-
HUN K03 HUIIHEHTOB DUHIITEHHA (MM BEepOSATHOCTEH mepexo1oB) P, To BHyTpUMOJIEKy-
JISIPHBIE TPOLIECCHI 1T MOJIEKYJT OJTHOTO THIAa MOTYT OBITh OINHUCaHbl cucTeMon audde-
pernmanbHbiX ypaBHeHud AN/dt = PN. Tak kak sieMeHTBHl MaTpuIlsl P HE 3aBHCIT OT
BPEMEHH, TO PEIICHHE 3TOM CHUCTEMbl B MATPUYHBIX OOO3HAUYCHUSX HMMEET BUJI
N(t) = exp(Pt)Ny, rme No — BeKTOp 3HaYeHHI 3aCCIEHHOCTEH BCEX YPOBHEH 3HEPTHUU B
HavyaJlbHbII MOMEHT BpeMeHU. l[IpuBenéHHas cucTemMa ypaBHEHHH HCIOJIb30BalIaCh,
HaIrpuMep, MpUu MOACIUPOBAHUHN TOHKOCTPYKTYPHBIX JIEKTPOHHO-KOJIEOATENbHBIX CIIEK-
TPOB MHOT'OATOMHBIX MOJIEKYJI C BDEMEHHBIM pa3perieHuem [4].

Brei6op npubmmkenuss npu GpOpMUPOBAHUU CHCTEMbl KMHETUUYECKUX YpaBHEHUU
3aBUCHUT OT YCJIOBUW BO30YKIEHUS M crienu(PUKU KOHKpeTHOU 3anaun. Hampumep, B 3a-
Jadye KOJMYECTBEHHOTO aHaju3a MO CHEKTpPaM MOIJIOIIEHUS MOKHO YUYUTHIBATH TOJBKO
HECKOJIBKO TIEPEXO0/I0B M3 OCHOBHOT'O 3JIEKTPOHHOT'O COCTOSIHUS (C HUKHETO KoJiebaTelb-
HOTO YpOBHSI) Ha KoJieOaTEIbHbIE YPOBHU BO30YKIEHHBIX AIEKTPOHHBIX cocTossHMiA. [1pu
MOJIETUPOBAHUHU TpOIIECca PAa3TPy3KU OJHOrO K0jeOaTeabHOro YpOBHS BO30YKJIEHHOTO
ANIEKTPOHHOTO COCTOSIHUSI TIPH UMITYJIbCHOM PE30HAHCHOM BO30Y)KJICHUU TaKXkKe J0CTa-
TOYHO BKIIOUUTH B PACCMOTPEHUE CPABHUTEIHLHO HEOOJBIIOE KOJIWYECTBO YPOBHEU
HIDKHUX COCTOsSIHUM. B 001ieM cityyae, oJJHaKko, MOKET OTpeOOBaThCs MPUHATH BO BHHU-
MaHHUE BCE BO3MOXKHBIE MEPEXOJbl MEXKIY 3aCENIEMbIMH 3JIEKTPOHHO-KOJIE0ATENbHBIMU
YPOBHSIMA OCHOBHOTO M HECKOJIbKUX BO30YXIEHHBIX 3JIEKTPOHHBIX COCTOSHMIA. B 3TOM
Cllyyae cUCTeMa MOXKET COAEPKaTh THICAUU U Ja)Ke JECATKHU ThICSY YPaBHEHUN U yUUTbI-
BaTh TaKoe K€ (IO MOPSAKY BEIMYMHBI) KOJIUYECTBO MEPEXO/IO0B.

Pe3onancuvie ypoenu u uacmomol K6aHmoewvix oOuenuil. IIporeccsl CTpyKTypHOU
M30MEpU3ald MOJIEKYJ SIBIISIIOTCS MPUMEPOM IMPOLIECCOB, IJISi KOTOPBIX ''CIEKTpalib-
HBIN" MOIXO0J K OMUCAHUIO XUMHYECKUX MPEBpAICHUN BBITJISIAUT HAauOoJiee eCTECTBEH-
HbIM. M30Mepu3ainus, Kak U3BECTHO, MOKET MPOUCXOJUTh B PE3yJIbTaTeé BHEUIHETO BO3-
JIEHCTBHSI WJIM CIIOHTAHHO M B OOICH KBAHTOBOM TEOPHH MOJIEKYJ TPAKTYETCs KakK Iepe-
XOJl CHCTEMBI, MPEACTaBIAIONEH co00l (PUKCHPOBAHHYIO COBOKYIMHOCTh aTOMOB U3 OJ-
HOT'0 KBa3UCTALIMOHAPHOTO (JOJTOXKHUBYILETO) COCTOSHUS B IPYTOE.

B pa3BuBaeMOM HaMM MOAXO0A€ YUET TAKUX NMPEBPAIICHUIN OCYILIECTBISIETCS MYTEM
BBEJICHUS O€3bI3TyYaTelIbHbIX MEPEeX0/J0B "BAOJB" PE3OHUPYIONINX YpPOBHEH SHEPTUH,
KOTOpPBIE OTBEYAIOT CMEIIAHHBIM H30MEP-U30MEPHBIM COCTOSHUSIM. DTO MPUBOIUT K MO-
SIBJICHUIO BPEMEHHOM 3aBUCUMOCTU HEKOTOPBIX AJIEMEHTOB MATPHUIIBI BEPOATHOCTEH Iie-
pexonioB P. JIelicTBUTENBHO, CBSA3b MEXKY PE3OHUPYIOIIUMH COCTOSIHUSMHU Mapbl U30Me-
poB 1 m 2 MOXHO paccMaTpuBaTh Kak OOpa3oBaHHE OOIIEro YpOBHS C JHEpPrueut

E; = E; = E u Bonnoso# dpynxuuein V(t) :(\pl cosQt —iy, sith)eXp [—iEt/h] , riie Q
— 4aCTOTa KBAHTOBBIX OMeHuit. Tak Kak MUTpanys MakCHMyMa BOJIHOBOTO IaKeTa OT CO-
CTOSIHHS C BOJHOBOHM (DyHKIIMEH IIEPBOTO M30MePa Y1 K COCTOSHHUIO C BOJHOBOM (YHKIIM-
el BTOPOro M30Mepa Y, HE CONPOBOKIAETCS HM3MEHEHHEM BHEPIHMHU, TO MOJETb IO-

MPEeKHEMY UMEET CTAllMOHAPHBIM Ha00p ypoBHEWH. OJHAKO BEPOSITHOCTU ONTHUYECKUX T1e-
PEXOA0B MEXAY OOBIYHBIMU M PE3OHUPYIOUTUMHU YPOBHSMHU OINPEACNIAIOTCS Tenepb KBa-
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paraMu MAaTpUYIHBIX 3JICMCHTOB BHYTPHUHU3OMCPHBIX IOUIIOJBHBIX IEPCXOA0B, YMHOKCH-

HBIMHU Ha OCHUJUIMPYIOIIAE MHOXKUTEIIN COS2 Qt unu Sil’l2 Qt.

Bce ypoBHU sHEpruu, B TOM YHCIIE U PE30HAHCHBIE, BCEX M30MEPHBIX (pOopM MOXK-
HO OOBEAMHUTH B OJIHY OOIIYI0 CHUCTEMY B OJHOW sHepreruyeckoi mikaie. CooTBeT-
CTBYIOIIAsi cMCTeMa KuHeTmdecknx ypaBHenuid mpumet Bux dN/dt = P(t)N. Ecnu m3na-
YallbHO WMEJCS TOJIbKO TEpPBBI HM30MEp M BO3MOXKHBI MEPEeXoJibl ¢ BO30YXIEHHOTO
YPOBHSI 3TOr0 U30MEpa Ha PE30HAHCHBIM YPOBEHb U JAJIE€ MEPEX0/Ibl C ITOr0 YPOBHS Ha
HUDKEJIekKAIINe YPOBHU 000MX U30MEPOB, TO BOZHUKAET YCTOMYMBOE MU30MEP-U30MEPHOE
IpeBpallEHUE.

JIBymst (hakTOpamMu, MPUHIIMITHAIBHO BIUSIOIMIMMH HE TOJIBKO HA KUHETHKY XHUMHU-
YECKOM peakUry M30MEPHU3ALNU, HO U Ha CaMy BO3MOXKHOCTb €€ MPOTEKAHUS SBISIOTCS,
BO-TIEPBbIX, CIIOHTAHHOE M3JIyY€HHE W, BO-BTOPBIX, BEIUYMHA YAaCTOTHl KBAHTOBBIX Oue-
Huii Q. Ecou Q Mana 1o CpaBHEHUIO C BEPOATHOCTAMH ONTHUYECKUX MEPEXOA0B, TO BbI-
XOJl pEaKUUU MOXKET OKa3aTbCid HUYTOXKHBIM. PacliMpeHHas cucTeMa KHHETHYECKUX
YPaBHEHMI YCIENIHO NPUMEHSJIACh MPU MOJIECIUPOBAHUM (HOTOXMMUYECKUX peakUuit
M30MEpU3alUHU U pacuy€Tax NX KBAaHTOBBIX BBIXOMOB [5].

He Tonpko cTpyKTypHas n3oMepu3als, HO U JII0Oble XUMUUYECKUE MTPEeBPAILICHUS
MPOUCXOAAT B OTHOM U TOM K€ OTPaHUYEHHOM IIPOCTPAHCTBE NP HEM3ZMEHHOM YHCIIE U
TUIIE aTOMOB U CBOJATCS, IO CYTH, TOJBKO K MX MEpPECTaHOBKAaM. JTO MO3BOJISIET pac-
CMaTpUBaTh MEPEX0]] YCTOMYUBON CTPYKTYpPhI B COCTOSIHUE CIIa0OCBSI3aHHOTO BaH-JEp-
BaaJIbCOBa KOMILJIEKCa (peakius pas3yioKeHUs) Kak pe3ysibTaT Takoi "m3oMepHou" mepe-
CTPOWKH, ITPHU KOTOPOU MPOYHOCTh HEKOTOPBIX CBS3EM YMEHBIIAETCS IMOYTH 1O HYJIS, YTO
CO371aET BO3MOXHOCTh OTJICJICHUSI OJTHOM TPYIIIBI aTOMOB OT Apyroil. I Haobopot nepe-
XOJl OT BaH-/Iep-BaajbCOBAa KOMILIEKCA K YCTOMUMBOW CTPYKType (peakuus MpucoeanuHe-
HUS1) TIPOUCXOJUT MPU TAaKOM COJIMKEHUU TPYMI aTOMOB M TaKOM B3aMMHOM HX PacIio-
JIO’)KEHUH, YTO CTAaHOBUTCA BO3MOXXHOW "W30MepHas" mepecTpoiika ¢ oOpa3oBaHUEM
IIPOYHBIX CBA3EH.

Bepoamnocmu obpazoeanusa u pacnada ciad0C6A3aAHHBIX Komnjaexkcos. Jlns
MOJIHOTO OMHMCAaHMS BCEX BO3MOXHBIX U3MEHEHUH B cUCTEMeE, cojieprKalieil (PuKCHpOBaH-
HO€ YHCIJIO aTOMOB, HEOOXOJIMMO BBECTH JOMOJHHUTENbHbIE YPAaBHEHUS, OMKCHIBAIOIINE
paszioxkeHue caabocBsa3aHHBIX KOMILIEKCOB (3 — 1+ 2) u oOpaTHBI mpolecc ux odpa-
3oBanus (1 +2 — 3). B mepBom ciyuae 3Tm ypaBHeHHMs uMeroT Bua dni/dt = ang,
dn,/dt = ans, dns/dt = -ans, Bo BTOPOM — dn,/dt = 'Bnlnz, dn,/dt = -Bnlnz, dns/dt = Bnlnz.

JlonoJTHEHHAsT YpaBHEHUSAMHU Takoro tumna pacmmpenHas cuctema dN/dt = P(t)N
crocoOHa OMUCHIBATH CJIOXKHbIE MHOTOCTAMIHBIE MPOLIECCHI IPEBPAIIEHUN MOJIEKYJISp-
HBIX CTPYKTYp. IIprMephl KOHKPETHBIX MOJEIbHBIX CUCTEM, BKIIOYAIOUIUX B ceOsl BHYT-
PUMOJIEKYJISIpPHbIE TIEPEXO/Ibl, PEAaKIIMH CTPYKTYPHOTO NpPeoOpa3oBaHMsl, pa3oKEHUS U
PUCOEIUHEHUS, IPUBEEHBI B paboTax [2,3]. TaM ke MOKHO HAMTH COOTBETCTBYIOIIUE
CHUCTEMbl KHHETUYECKUX YPABHEHUH U Pe3yJIbTaThl UX PEIICHHUS.

Ycnoeua (mun) 6030yxscoenun. Pe3ynbraT pelieHUs] ONMUCAHHOM BBIIIE CUCTEMBI
muddepeHITMaNIBHBIX YPAaBHEHUI 3aBUCUT OT TOCTAHOBKH 3aJlaydl W, MPEXKJE BCETO, OT
crioco0a BO3OYXKIEHHS MOJEKyJ. THI BO30YXKIEHUS — TEIUIOBOE WIJIM ONTHYECKOE, MM-
NyJbCHOE WM HENpPEephIBHOE, PE30HAHCHOE WJIM LIIMPOKOIMOJIIOCHOE — BIMSIET HE TOJIBKO
Ha HayaJlbHbIE YCIIOBUS, HO U Ha CaM BHJl YpaBHEHHUH, a €ro U3MEHEHHE MOXKET CYIlle-
CTBEHHBIM 00pPa30M IMOBJIHATH HA KOJMYCCTBEHHBIC XapaKTEPUCTUKH PEAKIIUU.

[IpumMepoM MOTYT CITYXKUTh BBIXOIbI (POTOXMMHUYECKHX PEAKIUN HM30MEpU3aAlUU
IpU UMITYJIbCHOM [5] U mocTostHHOM BoznedcTBuu [6]. Ilpu uMnynbcHOM BO30YKIEHUU
KBAHTOBBIE BBIXOJbl PEAKIIUN C HU3KHUMH YaCTOTAMH KBAaHTOBBIX OMEHUI () Maibl U3-3a
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OBICTPOI 1O CPABHEHHUIO CO CTPYKTYPHBIMH NPEBPAILICHUSIMH peiaKcanueid Bo30yKaeH-
HBIX cocTosiHuM. Takas cuTyanus HaONrOAaeTcs, HallpuMep, Ul peakuuil 2,4-aumerni-
neHTaaueH-1,3 — TpuMeTWInUKIoOyTeH u 1-mMerokcu-0yragues-1,3 — METOKCUIIUKIIO-
OyTeH, Il KOTOPBIX SKCIIEPUMEHTAIbHOE 3HAUEHUE KBAHTOBOI'O BBIXOJA PABHO HYIIIO
(pacuérubie 3nauenms: 10 u 10° cooTBETCTBEHHO), T.e. peakiUuy He HAyT. B TO xe
BpeMsl IIPU IMOCTOSTHHOM OITHYECKOM BO30YKJICHMM PACCUMTAHHBIM BBIXOJA IPOIYKTa
OKa3bIBaeTcss OonbIIMM M a1 olOeux peakuuid paBeH npumepHo 0.65. JlnurenbHas
«HAKayKa» MPUBOJUT K IMOCTOSIHHOMY 3aCEJIEHUIO PE30HAHCHBIX YPOBHEH KOMOUMHUPYIO-
LIMX MOJIEKYJISIPDHBIX CTPYKTYpP M BBIXOJ HE PAaBEH HYJIIO AK€ IIPU OYEHb MaJbIX 4acTo-
Tax KBaHTOBBIX OMEHUM ().

O6usacTh MPUMEHUMOCTH IIpeJjlaraéMoil MaTeMaTUYeCKO MOJIETN HE OrpaHUYH-
Ba€TCs TOJBKO MPUBEAEHHBIMU BBILIE NPUMEpPaMU €€ UCIOJIb30BAHMS UL ONUCAHUS XU-
MHUYECKHX MPEBPALIECHUH, THUIIMUPOBAHHBIX ONTHYECKUM BO30YyxkaeHueM. Het Hukakux
MPUHIUIHAIBHBIX OTPAHUYEHUN €€ TPUMEHEHHUS 111 OTIMCAHMS TEPMUYECKUX PEAKLIUM.

3aknrouenue. Hanbosnee Ba)XHBIM CBOMCTBOM IOJIyY€HHOW Ul ONMUCAHUS pa3BU-
BAIOIMXCSl BO BPEMEHHM CIIEKTPAJIbHBIX MPOLECCOB U XUMUYECKUX MPEBPAIICHUN CHCTE-
Mbl YpaBHEHUH SBJISETCS TO, YTO OCHOBHBIE MTAPAMETPhI 3TOM CUCTEMBI (YPOBHU SHEPTUH,
BEPOSITHOCTH NEPEXO0/I0B, YACTOThl KBAHTOBBIX OMEHMI) BBIYMCIISIOTCS CPEICTBAMU TEO-
PUM MOJEKYJSPHBIX CIEKTPOB, YTO II03BOJISIET OTHECTHM BECh IOAXOJ K KaTeropuu
ab initio.
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CEKUNA «BUOJTIOTMYECKME HAYKN»

K BOIPOCY O HEHONIONIYJIALUAX BAIIMAYKA
KPYIIHOIBETKOBOTI'O B JIECOCTEIIMN AJITAUCKOI'O KPASA

Baosicos B.M.

npodeccop kadeapbl eCTeCTBEHHOHAYYHBIX JUCIUIUINH, A-p C.-X. HaYK, podeccop,
AnTaiicKuii TOCYJapCTBEHHBIM T'YMaHUTAPHO-TIEAArOorM4eCKUii

yausepcureT uM. B.M. [llykmuna, Poccus, r. buiick

B crartbe npuBOAATCS JaHHBIE O HOBBIX ICHOMONYISIIUAX peakoro Buma Cypripedium
macranthon Sw. (Orchidaceae), oOHapy>KEHHBIX Ha TEPPUTOPUH JICCOCTEITHOM 30HBI AJITACKOTO
Kpast. YeThIpe HEHONMOMYIISIUK HaxosTcs B LleMHHOM palioHe W HACUMTHIBAIOT 52 reHEepaTHB-
HBIX 0COOM, Ha MOJIOJbIe ocoOu mpuxoautcs 63-76%. HepamnumonansHoe MPpUPOAOIIOIE30BaHNE
npejcTaBisier yrpo3y mis C. macranthon, B nmepByro odepe/b, He0OOX0IUMa pEerIaMeHTAIUN XO-
3CTBEHHOT'O UCIIOJIb30BAHUS TEPPUTOPHH.

Kniouesvie  cnosa: Cypripedium macranthon, 1eHomomnyssiius, MeCTOOOUTAHHUE,
AnTaiickuii kpail.

Jlecoctens ANTaliCKOro Kpas sIBJISIETCS OCBOCHHOW B arpapHOM OTHOLIEHUU TEp-
pUTOpUEH, KpOME TOro, OHAa B 3HAYUTEIHHOM CTENEHU TMOJABEPKEHA TYPUCTCKO-
pEeKpealioHHOMY BO3JIeHCTBUIO. Bce 3TO cmocoOcTByeT mMpeoOpa3oBaHUI0 HCXOAHOU
(bropbl peruoHa B aHTPOIOTeHHO-TpaHCPOPMHUPOBaHHYIO. Bo3pacTaer creneHs peaAKoCTH
B HAPYIICHHBIX SKOCHCTEMaXxX MPEACTaBUTENICH MHOTHX PACTCHUH, YUCIEHHOCTh UX IIe-
Honomyssinuid (LIIT) cokpamaercs [4, 8, 10]. B ¢Bsi3u ¢ 3TUM OXpaHa peAKUX BUIOB CTa-
HOBUTCA Bce Oojiee aKTyaIbHOM.

B necocrenHo# mpupoHOIi 30He ANTaliCKOT0 Kpasi Mpou3pacTaeT o Ha U3 Hanbo-
Jiee MPUBJIEKATENBHBIX MO KPAcOTE CBOMX I[BETKOB OpXujes — BeHepuH OammMadok Kpyri-
HougeTkoBbi (Cypripedium macranthon Sw.). Pactenue 3aneceno B KpacHyro kHUTY
AmnTaiickoro kpast co crtarycom 30, peJkuil Io BceMy apeany BH. B pernoHe HacuuThI-
BaeTcs 41 mecronaxoxkaenue C. macranthon, oTnuuaronuxcss KOHTPACTHOM YHCIICHHO-
cthto L{I1: OT 1eCcATKOB 10 HECKOJIBKUX ThICSY IK3eMIUIsIpoB. Opxuaes oxpansercs Ha 10
0c000 OXpaHseMbIX MPUPOJIHBIX TEPPUTOPUAX pa3HbIX Kareropui [5, 9]. Haubonee 3na-
gumbie L{IT cocpenoTouensl B 3aka3Huke «Kucimyxunckuiiy, HacuutbiBarome 60-80/100
M reHepaTuBHbIX ocobeii. Onnako psja LI1 B perrone, 0coOEHHO B €ro JECOCTENHOM Ya-
CTH, HAXOJIUTCS HAa TPaHU UCYE3HOBEHHMS O] BO3CHCTBHEM aHTPOMOTEHHBIX (haKTOPOB.

Ha Tepputopun necocrenu Anraiickoro kpas (L{eaunnsiii paiion) B 2016 r. Hamu
obHapykeHbl ueThipe panee HemsBecTHbIX L{IT C. macranthon. KonuuecTBo renepaTus-
HBIX 0co0eil Oammauka kpymnHoluBeTkoBoro B L{IT coctaBuno 52 7k3., Bce OHU HAXOAU-
auch B (ase nBetenus. Mecroodutanue L{I1 xapakrepusyercs: XOIMUCTO-YBAIUCTHIM pe-
abeOM, pa3BUTON CETHIO BOJOTOKOB U OOJIOT.

B acnekre THIIOB OHTOT€HETHUYECKUX COCTOSIHUSI 0coOell (PUCYHOK) MOXKHO Ce-
JIaTh BBIBOJ] O TOM, 4TO JJisl M3yueHHbIX L[] B 3HAUMTENhHOU CTETIEHU XapaKTEepPHBI MO-
noxabie ocoou (63-76%).
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] — IOBEeHWIIbHAS; iM — UMMATypHasi; Vin — MOJIO/Iasi BUPTHJIbHAS, VV — B3pOCiiasi BUPTUIIbHAS;
g — reHepaTuBHAs; 1B — II0YKa BO30OHOBIIEHUS; p — pyOIIBI OT OTMEPIINX MOOETOB;
KPH — KOPHEBULIE; IIK — [IPUIATOYHBIE KOPHU; BIl — BJIATAJIMILIHBIEC JIUCThS

Puc. Onrorenernueckue cocrosuust Cypripedium macranthon Sw.
(beraenko T.M., 1992 no beruenxo T.M., 2008)

B ycnoBusax necocremnoro apeana C. macranthon mpenmodnTaeT B OCHOBHOM
YEepHO3EMbI BBILIEIOUEHHBIE M TEMHO-CEpPbIE JIECHBIE MOYBbI, IPEUMYIIECTBEHHO, JIETKO-
IO ¥ CPEe/IHEro IrpaHyJI0MEeTPUYECKOTO COCTaBa.

Mopdomerprueckre napamerpsl reHepatuBHbBIX ocoderr C. macranthon B mpene-
nax BbiaeneHHbIX L1 n3mensmch He 3HauuTENbHO (Tabnuua). OTMeueHHble KoeOaHus
HaXOJATCS B IpefiesiaX CTaHAapTHON OIIMOKH.

Tabnuua
MopdomeTpuueckne napaMeTpbl reHEPATHBHBIX 0c00eii 0alMavYKa KPYMHOIBETKOBOTO

TMokasarens Kon-Bo nuctheB, mT./pacr. JnuHa nucrta, cm
IIIT1 1112 I3 | 1114 111 1112 1113 1114
M 4.1 3.9 4.2 4.4 12.8 12.1 13.2 12.8
m 0.27 0.23 0.25 0.27 0.88 1.02 0.95 0.89
min 3 3 3 3 8 8 8 8
max 5 5 5 5 16 17 17 16

Ipumeyanue: L[I1 — yenononynayus, M — cpednee apugmemuueckoe;, m — cmaHoapmuas ouino-
Ka; min/max — MUHUMAnIbHOe/ MaKCUMANbHOE 3HAYeHUe NPUSHAKA.

[TpoayKTUBHOCTH pacTeHUIl B OCHOBHOM (hOpMUpPYETCS B pe3yibTare (POTOCHHTE-
3a, KOTOPBIA B 3HAYMTENIHOW CTENEHH 3aBUCUT OT BEIMYMHBI ACCUMWISALIMOHHOW MO-
BEPXHOCTH, HApPaCTaHUSI CYXOTO BEIIECTBA M HEKOTOPBIX Apyrux (akropos. [Ipomeccs
MUTAHUS PACTUTEIBHOTO OpraHu3Ma 3(pQeKTHBHBI B TOM CiIy4ae, KOTrJla OHH 0Oecredu-
BAaIOT U MOJICP’KUBAIOT ONITUMAIBHYIO I€ATEIBHOCTh (POTOCHHTETHUYECKOTO arnapara.

B oHTOTeHEeTHYeCKHUX HCCIeTOBaHMIX, KPOME Ka4eCTBEHHBIX MOPQOIOTHICCKUX
MIPU3HAKOB, U3yYaIOT JIOTIOJTHUTENBbHbIC MTPU3HAKH, B YaCTHOCTH, IJIOMIAIb JIUCThEeB. J1Jis
OTIpe/IeICHNs JINCTOBOM TTOBEPXHOCTH OalIMaydka KPYyMHOIIBETKOBOIO HAMU HCIIOJIb30Ba-
Ha Gopmyna beraenko [1]:

S=Kcp.x Hx h,
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riae S — IOk JIUCTOBOM TTOBEPXHOCTH, oM

Kcp. — cpennnii ko3¢ dunreHT, paBabiii 0,68;

H — nnuna nucra no yepemka, cm;

h — HanGobImIas MIMPHHA JIHCTA, CM.

[TokazaTenu acCUMWJIALIMOHHOW MOBEPXHOCTH PACTEHUM HA MPOTSHKEHUU OHTOTE-
HE3a OCTOSHHO U3MEHSIOTCA U MX MAKCUMAJIbHOE 3HAUEHUE TPUXOJUTCA B OCHOBHOM Ha
CpPEeIHEBO3pACTHOE FeHEepaTUBHOE cocTosiHKE. [1101aab OTIeIbHBIX JTUCTHEB KaXKI0M re-
HepaTUBHON ocoOu B m3ydeHHBIX L1 n3mensnace ot 24,7-28,3 cM? 110 127,2-130,6 cM>.
B mepecuere Ha oxno pacrenune C. macranthon sto cocraBwiao ot 123,5-141,5 mo
636,0-653,0 cM’, a Ha camyro Goubiyro LT3 u3 30 0cobei, HAXOMSIIYIOCS B HH30BbE
pyubs Becenslii — neBoro npuroka p. I'pummxa, MakcuMaibHas IUIONIaAb JUCTHEB J0-
crurma 19590 M.

CrnenyeT OTMETUTh, YTO MPOAYKTUBHOCTh PACTEHUN TECHO CBfA3aHa ¢ (pOTOCHHTE-
TUYECKUM TMOTEHIMAIOM, KOTOPBIM TaKKe 3aBUCHUT OT IUJIOIIAJIU JIUCTHEB, MPOJOJIKHU-
TEJIBHOCTH BETETAIMOHHOTO TIEpHOJa M JPYTrux mnokasateneii [6]. B atom miane neco-
CTEeNb OJIHA U3 OJArOMPUATHBIX MPUPOJIHBIX 30H PETHOHA, T/I€ PACTEHUS JIy4IIUM 00pa-
30M HCTOJB3YIOT MOYBEHHO-KIMMATHYECKUE PECYPChl, YTO CIIOCOOCTBYET YBEIMUYCHUIO
BUJIOBOTO Pa3HOOOpa3usi.

CoBpeMeHHBIN CTEPEOTUI OOIIECTBEHHOT'O MUPOBO33PEHHS B OTHOILIEHUHU TPUPO-
JIOTIONB30BaHUSl HA AJITae JOMYCKAeT MHOTOYHCIEHHBIE (aKThl YKOJIOTMYECKOTo Heba-
TOMONYy4Hs OKPY’KAIOIIEH MPUPOIHON Cpelibl. ITO CO3/IaeT peajbHbIe 3aTPYIHEHHUS B MO-
HUMaHHH CYITHOCTH COBPEMEHHBIX IMPHUPOJOOXPAHHBIX 3a]a4 U MOUCKE IyTeH UX perie-
Hus [2, 3, 7].

Jl1st coxpaneHust 6animMadyka KpyMmHOIIBETKOBOTO B MPUPOAHBIX JaHaIadTax jgeco-
CTEMM HEOOXOAUM MOHUTOPHHT 3a COoCTOossHMEM U 4yucieHHocThio LI, BwisBICHUHE U
BKJIIOUEHHE UX B KpacHble KHUTH PErHOHAIIBHOTO U JIOKAJIBHBIX YPOBHEW M OXpaHa, CO-
3nanue paznuunbix kareropuit OOIIT nis coxpaneHust MecTooOUTaHUM BHUIA, pa3paboT-
Ka TEXHOJIOTHM OKYyJIbTYpUBaHMs. B HEKOTOPBIX ciydasx 1 coxpanenus LIII nocrarou-
HO perjlaMeHTAallMU 3eMJIETI0JIb30BaTEISIMU XO3SIICTBEHHOI'O UCII0JIb30BAaHUSI TEPPUTOPUHU
C YYETOM CJIOKUBIIUXCS (OPM COOCTBEHHOCTH Ha 3EMITIO.

Hannvle, npusedeHnuvie 6 cmambve, NOAYYeHbl Npu evinoaHenuu memvl HUP:
«Peanuzayus kpaesedueckoco nooxooa 6 eeocpaguueckom 00pazo8aHuu  yepes

HAYYHO-UCCAE008AMENLCKYIO 0esmenbHOCMb », HoMep eocpezucmpayuu
Ne AAAA-A17-117011000005-0.
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I P-AHAJIN3 DKTOITAPABUTA HABROBRACON HEBETOR
I10 RAPD- U ISSR-MAPKEPAM

Kunwv B.U.
npodeccop kadeapsl re0dKOJIOTHN U TPUPOIONIOIB30BAHUS, I-p OHOJ. HAYK,
Kyb6anckuii rocynapcTBeHHbli yauBepcuret, Poccus, r. Kpacnonap

banaoan A.T.
MaructpaHnT, KybaHCkuil rocy1apcTBeHHBIM YHUBEpCUTET, Poccus, r. KpacHomgap

[IpoBeneH MONIEKYIISIpHO-TEHETHUYECKUil aHanu3 Hacekombix Habrobracon hebetor mo
RAPD- u ISSR-mapkepam. 12 RAPD- u 16 ISSR-nmpaiiMmepoB npoTecTUpoBaHbl Ha crieugpuy-
HocTh 1o otHoureHuto k JIHK H.hebetor. BeisiBienst RAPD-npaiimepsl, 001aiaroniye BbICOKOI
cnenupuaHocThi0 U nHPopMaTuBHOCTHIO (GT09 u UBC519). JlanHble mpaiimMepbl MOTYT OBIThH
UCMOJIb30BaHbl JUIsI OLEHKHM BHYTPHUIIOMYJISALIMOHHOTO Te€HeTHuYeckoro paszHooOpaszus, JIHK-
nonuMophu3Ma 1 TeHETHYECKUX pasinumii Mexay momyssuusimMa H.hebetor.

Kniouesvie cnosa: Habrobracon hebetor, momymsiuus, JHK-nomumopdusm, TILIP,
RAPD-PCR, ISSR-PCR, npaiimep.

Okronapasut Habrobracon hebetor Say — Beicoko3p ek THBHBIN Mapa3uT ryceHHUIT
MHOTHX BHJIOB YEIIYeKPBUIbIX BpeauTeneid. MHorue rojabl SHTOMOGAr sBiseTcs: 00bek-
TOM MacCOBOI'O pa3BeIE€HUs U IPUMEHEHUS IPOTUB psZia BPEIHBIX BUI0B YEIIYEKPBUIbIX:
KYKYPY3HOI'O MOTBUIbKA, OTOPOJTHOM COBKH, XJIOTKOBOM COBKM, COBKM-TamMMa u Ap. s
3¢ (deKTUBHOrO MpUMEHEHHsI SHTOMO(para B OMOJIOTMYECKON 3alIUTe pacTeHUd HeoOXo-
IMMO M3YYEHHE TeHETUKU MOMYJISIIMA dHTOMOdara, BKIt0Yas M3y4eHHUE TE€HETUYECKOTO
pasnoo6pasus u JJHK-nmonmumopdpuzma.

OneHKy reHEeTHYEeCKOro pa3HooOpa3us MONyJsUuid HACEKOMBIX CErOJHS TpaJulIu-
OHHO TIpoBOAAT ¢ omoInbio MeToaa [TIIP. Oxaum u3 Hamboee pacIpPOCTPAaHEHHBIX SB-
nsieres metox RAPD-PCR (randomly amplified DNA polymerase chain reaction) — ciy-
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yaitHeiM oOpazom amrmu¢uuuposanHas JIHK [8]. Wcnonb3oBanue Bbicokocnenuduue-
cknx RAPD-nipaitmepos B T1L[P mo3BonsieT 100UTHCS BHICOKOBOCTIPOU3BOAUMBIX PE3YJIIb-
TaTOB MPHU MOJEKYJISAPHO-TEHETUYECKOM aHAIN3e MOMYJIALUA 6e3 MpeBapUTEeIbHOTO Te-
ctupoBaHus KoHueHTpauui uccienyemoit JJHK [1]. Beibop mpaiimMepa, a mopoit uciosb-
30BaHue ToJbKO Bocnpou3BoauMbix JIHK-dpparmenTos — 3anor a¢pexkTuBHOrO M ycnem-
Horo RAPD-ananuza nmomymsiiuii, OJIM3KOPOJACTBEHHBIX BHJIOB M Ja)K€ OLIEHKH MEXBHU-
JIOBOT'O TEHETHYECKOT0 MOJIUMOPPU3MA.

Hapsiny ¢ RAPD-ananuzom uccnenosarenu ucnonib3dyot ISSR-PCR gist moneky-
JaspHO-TeHeTnyeckoro ananuza nomyssuui. ISSR-PCR ananus (Inter simple sequence
repeats, niam MexxMmukpocatesnuTHeld [P ananuz JIHK) Bomen B mpakTuky Moseky-
asipHoro MapkupoBaHus ¢ 1994 roma [9]. Tak ke kak u RAPD-, ISSR-PCR meron He
TpeOyeT MmpeaBapUTENbHOTO 3HaHUA MocienoBaTenbHOCTH aHanusupyemoit JJHK. B to
e Bpems, 1o cpaBHeHHIo ¢ RAPD-PCR, npenmymectBom ISSR-MeTona sBnsercs Oonee
BBICOKasi BOCIIPOU3BOJMMOCTBH PpE€3YyJIbTaTOB, KOTOpas IOCTHraercs 3a cueT OoJbluei
JUTMHBI TIpaiiMepa 1 0oJiee BHICOKOU TemriepaTypsl oTxura. ISSR-mMapkepsl 1ocTynHbl U
nonuMop(dHbI, UTO nenaet ux, Hapsay ¢ RAPD-PCR, ynoOHBIM HHCTPYMEHTOM JIJISI MO-
JCKYISPHO-TEHETHYECKOTO aHAIM3a MOMYJISIIIA HACEKOMBIX [2, 3].

Hamu Obutn BbIsiBIIEHBI BbicoKkocnennpuunbie RAPD-nipaliMepsl At pa3nuyHbIX
BHJIOB HACEKOMBIX M OTMEY€Ha BbICOKasi Bocnpou3BoauMoctb RAPD-PCR npu ux wuc-
noyib30BaHuu. [Ipu 3TOM BbIABIEHBI YHUBEpcaidbHble RAPD-nipaitmepsl, mpuroaxelie ams
aHalIM3a MEXBUJIOBBIX Pa3/IMUMil B CEMENCTBAX KJIOMOB U KOKIMHEIUIU/, YTO TO3BOJISET,
B CBOIO OY€pe/ib, MPOBOJUTH (PUIIOTEHETUUECKUE MCCIIEIOBAaHUS ATHUX CEMENCTB Ha Oasze
OLICHKM T€HETUYECKOI'0 CXOJICTBA Pa3IMYHbIX BUIOB HACEKOMBIX 0€3 aHaIM3a NEPBUYHON
MOCJIEIOBATENILHOCTH OT/ACNIBHBIX y4acTKOB renoma [5-7]. Kpome toro, Hamu panee ObI-
mu nporectupoBanbl 10 RAPD-mpaiimepoB Ha rabpobOpakone (H.hebetor) u BeisBieH
onuH Bbicokocnienuduuecknit (OPB01) [4]. B To e Bpems asi aHaIM3a TeHETUYECKUX
paszIuuMii MeXKIy MONYJIALUUIMUA 3TOTO HETOCTATOYHO.

[enpro ucciaenoBanuii ObUIO BBISIBJICHUE HOBBIX BbICOKOCTIEU(PUYHBIX RAPD- u
ISSR-npaiimepoB k JIHK H.hebetor. B 3amauy ucciemoBanus BXOAHMIO TECTHPOBAHHE
UMEIOIIETOCs Y HAac Habopa mpaiiMepoB, Ha CHEMUPUIHOCTh U MHPOPMATUBHOCTH, TO
ecthb BesBIsTIONMX JTHK-mmomumopdusm B momysmsiuu A.bipunctata u obanaromux npu
»TOM BeICOKOM crerupuunocTrio kK JIHK nccrnenyeMoro Buia HaCEKOMBIX.

Pe3yabTaTel M 00cy:xkaenue. B pesynbrare ucciaenoBanuii HaMu ObLIO TPOBEIEHO
TECTUPOBAaHUE WMEIoIIerocs B JabopaTopuu Habopa mpaiiMepoB Ha CHEUPUIHOCTH U
uH(pOpMaTUBHOCTh. B 00mIeit cinoxxHocT HamMu OblTu mpotectupoBanbl 28 RAPD- u
ISSR-nipaiimepoB, M3 KOTOpPHIX HaMH OBUIM OTOOpaHBI JBa BBICOKOCHEIU(PUUHBIX
RAPD-npaiimepa, BCKpbIBAIOIINX FCHETUUCCKUI monumMopdu3m B momysiiuu H.hebetor.
Bce npoTectupoBanHbie mpaiiMepsl 001a1anu pa3Hoi creneHbio cnenuduunocty k JJHK
H.hebetor.

Bricokocnienduueckne RAPD-npaiimepsr UBC519 (ACCGGACACT) u GT09
(TCTGCCGTGA) renepupoBaiin 4eTkue u sipko BeipaxkeHHbie [JHK-dparmenTs! B remns-
anekTpodopese Ipu OTCYTCTBUH MYCTHIX TPEKOB. B TO ske Bpemsi, mpaiiMepsl cO cpeaHeit
CHenM(PUUHOCTHIO MPAKTUYECKH HE CHOCOOCTBOBAIM BBISBICHHUIO YETKHX U (WUJIH) SIPKO
BelpakeHHbIX J[HK-mapkepoB u (nnm) mmenu mycThle TPEeKH B Telb-dIeKTpodopese.
Cpenu ISSR-mipaiimepoB Mbl BeisiBUIM Tosibko oauH (UBC809) co cpenneit cnenuduy-
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HOCTBIO, OCTAJIbHbIE NPOTECTUPOBAaHHbIE HaMU ISSR-mpaiimepsl 00s1aganu HU3KOU crie-
nupuyHOCThIO. OTHOCHUTEIBPHO HM3KUWA YPOBEHb MoJduMopdu3Ma 1o OONBIIMHCTBY
npaitmepoB (15-50 %) oObsACHsIICS BEICOKMM YPOBHEM MHOPHJIIMHTA B UCCIEAYEMOM BBI-
O0opKe HaCEKOMBIX (MTOIICPKUBAIMCH B JIAOOPATOPHUU B TEUEHUE HECKOIBKHUX JIET).

Takum oOpaszom, BwIsiBIeHBI RAPD-mpaiimMepsl, oOnagaroiide BBICOKOM CIEIU-
¢buunocTeio ¥ wuH(pOpMaTuBHOCTBIO Mo ortHomeHuio k JIHK H.hebetor (GT09 u
UBC519). Jlanabie mpaiiMepbl MOTYT OBITh HMCIIOJIB30BAaHBI JJIsi OIEHKH BHYTPHUIIOMYJIS-
LIMOHHOI'0 FeHeTH4ecKkoro pasHoobpasus, JAHK-nonmumopdusma u reHeTuaeckoro cxon-
ctBa monyJsiiui H.hebetor.

bnazooapuocmu: asmopvl 6vipascarom UCKpeHHIOW 01a200apHOCMb  K.0.H.
U.C. Aeacvesotii 3a npedocmagnenHvili buomamepuan Oisi MONEKYIAPHO-2eHEMUYECKO20
ananuza.

Iloooeporcano epanmom Ne 16-44-230520 Poccuiickoeo ¢onoa gynoamenmano-
HbIX UCCaed08anutl u admunucmpayuu Kpacnooapckoeo kpast.
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MOJIEKYJIAPHO-TEHETUYECKHWI AHAJINA3 I0OKHBIX
W CEBEPHBIX TOITYJISAALIAN ADALIA BIPUNCTATA
ITO YHUBEPCAJIbHBIM RAPD-MAPKEPAM

Kunw B.U.
npodeccop kadeapsl FT€03IKOJIOTUU U TPUPOIONIOJIB30BAHUS, 1-p OUOJ. HAYK,
Ky6anckuii rocynapctBeHHbI yHuBepcuret, Poccus, r. KpacHonap

Bbanaoan A.T., Illeéuenko H.U.
MaructpanThl, KybaHckuii rocynapcTBeHHbIN yHuBepcutet, Poccus, r. KpacHonap

beceouna E.H.

CTapILINi HAYYHBIH COTPYAHHUK CEKTOpa OMOTEXHOJOTUH, KaH . OHOJI. HayK,
Bcepoccuiickuii HayqHO-HCCIET0BATEIbCKUA HHCTUTYT OMOJIOTUYECKOM 3aIUTHI PACTCHUH,
Poccus, r. KpacHonap

[MpoBenen RAPD-ananu3 pasnuunbix reorpaduueckux nomymsuuii Adalia bipunctata
(Kpacnomapckuii kpaii, Poccust 1 HopBerusi) ¢ ucnoiab30BaHUEM YHUBEPCAJIbHBIX JJISI KOKIU-
Heuia npaiimepoB OPA02 u OPAO7. MonekynspHo-reHeTndeckuii ananu3 A.bipunctata ne
BBISIBUJI PA3JIM4YUNA MEXAY CEBEPHBIMU U FOKHBIMU NOMYISIIUSMHU. [lernaeTcs BBIBOJ, UTO YHUBEP-
canbhbie a5 cemeiictBa Coccinellidae RAPD-nipaiiMmepsl MOTYT OBITh MCIOJNB30BaHBI TOJIBKO
JUISL aHaJIM3a MEKBUJOBBIX PA3IM4YMi U HE MPUTOJIHBI JUIsl BHYTPUBHUIOBBIX cpaBHeHUN. RAPD-
aHAJIU3 TeHETUYECKOT0 CXO/ICTBA MOMYJISAINI BHYTPU BUa MOKHO MPOBOJUTH TOJIBKO C UCIOJb-
30BaHHEM TpaiiMepoB, Beicokoctenupuyueckux k JJHK nccnemyemoro Buga HaCEKOMBIX.

Knioueswvie cnosa: TILP, RAPD-ananu3, npaiimep, Hacekombie, A.bipunctata, momysius,
JTHK-monmumophusM, reHeTHIeCKOe pa3Hoodpasue.

MonekyIapHO-TeHETUYECKUN aHaIu3 MOIYJSLUNA HACEKOMBIX, BKIJIKOYAs OLEHKY
reHeTuueckoro pasHoo6pasus u JHK-nonmumopdusma, cerogns TpaJuliuOHHO MPOBOJSAT
¢ nomotisto Meroga [MIIP. Oguum u3 Hambosiee pacHpOCTPAaHEHHBIX SIBJISICTCS METOJT
RAPD-PCR (randomly amplified DNA polymerase chain reaction) — ciny4aitaeim o0pa-
3oM ammunduiupoannas JJHK [8].

OCHOBHBIM (paKTOPOM, BIUSIIOIIMM Ha BOCIPOM3BOAMMOCTbH pe3ynbTaTtoB RAPD-
PCR, sBnsiercs npaiimep. [loaToMmy ocoboe BHUMaHHE UCCIEIOBATENb TOJKEH YIEIHUTD,
NpEeXJe BCEro, MpeABapUTENbHOMY TecTupoBaHUI0 RAPD-mpaiimepoB Ha crnenuduy-
HocTh K JIHK uccnenyemoro Buma Hacekombix. Mcnonbp3oBanue BEICOKOCTICIIU(PUIECKUX
RAPD-npaiimepoB B II1{P mo3BosisieT 100UTHCS BHICOKOBOCITPOM3BOIUMBIX PE3yJbTaTOB
PU MOJIEKYJIIPHO-TEHETUYECKOM aHaju3e MOMyJIsAIuil 6e3 MpeaBapuTeIbHOTO TECTUPO-
BaHUs KOHUEHTpaui uccienyemoit JTHK [2].

Panee namu yxe ObUIM BBIABIIEHBI BhicOKOocnenupuynbie RAPD-nipaiimepst 11
Pa3IMYHBIX BHJIOB HACEKOMBIX M OTMEUEHa BbICOKas Bocmpou3Boaumoctb RAPD-PCR
npu UX Hcnosb3oBaHuu. [Ipu 3ToM ObLTH BBISIBICHB! YHUBEpcanbHble RAPD-nipaiimeps,
MIPUTOIHBIC JIs aHAJK3a KaK OT/ACJIbHBIX BHUOB HACEKOMBIX, BKIFOUasi 00KBUX KOPOBOK
Harmonia axyridis u A. bipunctata [3, 7], Takx ¥ MEKXBHUIOBBIX pa3jHudii B CeMEHWCTBaX
KJIOTIOB U KOKIMHEITH [4-6]. DTO MO3BOJISET, B CBOIO OYepe/b, MPOBOAUTH (hritoreHe-
TUYECKUE MCCIIEIOBAHUS 3TUX CEMEICTB Ha 0a3e OIEHKM MeHEeTHYECKOro CXOJCTBA pas-
JUYHBIX BUJOB HACEKOMBIX 0€3 aHanmM3a MEePBUYHOU MOCIEI0BATEIBHOCTH OTACIHHBIX
YYaCTKOB F'€HOMA.
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B T0 e BpeMst 0CTaeTcsi HEBBIICHEHHBIM BOIIPOC O BO3MOKHOCTH MCIIOJIb30BAHMS
YHUBEPCAJIBHBIX JJIs1 CeMeWcTBa (MJIM Jpyroro 0oJjiee BBICOKOTO TaKCOHA, Y€M BH]I)
RAPD-npaiimepoB nipu I1L{P-ananu3e BHYTpUBUIOBBIX pPa3INUHil.

[lenbto uccnenoBaHuid ObUIA OLIEHKA BO3MOXHOCTH MCIOJIb30BaHUSI YHUBEPCAIb-
HBIX 1151 KyKOB cemeticmea Coccinellidae RAPD-mpaiiMepoB it 61ympueudoswix cpas-
HeHui. B 3agauy nccnenoBanui Bxoauio nposeneHue [1[P-anann3a gByx KOHTpacTHBIX
reorpadudeckux momyssaiui A.bipunctata ¢ ucrnoib30BaHHEM YHHUBEPCATBHBIX JIJIS KOK-
nuaenua RAPD-npaiiMmepoB u Ha 3Toit ocHoBe omnpezenenue JJHK-momumopduszma, re-
HETUYECKOT0 pa3HO00pa3us U TeHETUYECKOTO CXOCTBA MOMYJISIUH.

Martepuanbl u MeToabl. OOBEKTOM HCCIIEIOBAHUS SIBISUIUCH JIBE KOHTPACTHBIX
(rokHasi ¥ ceBepHas) momyJsaiuu HacekoMbix A.bipunctata m3 KpacHomapckoro kpas
(Be100pku r.Kpacunonap u r.Ilpumopcko-Axtapck) u Hopseruu (Boibopku rr. Tpomce u
Tpouxeiim mo 15- 25 ocobeili B Kak10¥ (aBTOPBI BRIpaXKalOT HCKPEHHIOK 0J1arolapHOCTh
1.0.H., wi.kopp.PAH N.A.3axapoBy 3a mpenoctaBieHHbIi Ounomartepuan). Boinenenue
JIHK npoBoaunu u3 nenbix oco0eil HaCeKOMBIX, aMIUTH(PHUKALIUIO U dIEKTpoope3 — Kak
ONMCaHO Hamu paHee [1].

Pe3yabTaThl M 00cy:xkaeHue. B o0mieil CI0XXHOCTH C HCIOJIB30BAaHUEM JIBYX
RAPD-npaiimepoB Ha HCCII€IyeMbIX YETbIpeX BBIOOpKaxX ajajud ObUIM BBIABICHBI 46
RAPD-10KycoB, IO KOTOPBIM B JajIbHEUIIEM MPOBOJMIN MOJIEKYJISPHO-T€HETHUECKHIMA
aHanu3 nonyiasnuid. RAPD-anamu3 A.bipunctata BeIsBHII B 11€JIOM BBICOKHH YpPOBCHB
JNHK-nmonuMopdu3ma 1 reHeTUYECKOro pa3HooOpas3usi B MOMYJISLIUSIX U OTCYTCTBUE pa3-
YU MEXIY BEIOOPKAMHU IO 3TUM MOKA3aTEeIIsIM.

B cBoto ouepenb, aHATN3 T€HETUYECKUX PA3IUYUN MEXKITY UCCIeTYyEMBIMHU BBIOOD-
KaMH HAcCEKOMBIX BBISIBUI BbICOKYIO CHMENeHb CX00Cmea MEXKIy HHUMHU (TeHeThdecKas
unentuaHocTh (GI) = 0,94-0,98; renetuueckue paccrosuus (GD) = 0,02-0,06). Otu nan-
HBbIE, KOKETCA, YKa3blBaJIM HA TO, YTO UCCIeAyeMble reorpadudeckue BHIOOPKUA HACEKO-
MBIX TIPECTABIISIIH cO00H cyomomysaiuu oaqHor momyssiuu A.bipunctata, dro mo ompe-
JICJICHUI0O HEBO3MOYKHO, B BHMJly 3HAUMTEJbHON reorpaduyeckoil yJaJleHHOCTH IMOMYyJis-
i apyr ot apyra (6osee 1000 km Tonbko Mexay rT. TpoMce u Tponxeiim).

Takum 00pa3zom, MPOBEACHHBIA MOJIEKYISIPHO-TEHETUUECKUN aHATN3 C MCIOIb30-
BAHMEM YHHUBEPCAJBHBIX I KOKUMHEIuJ RAPD-npaliMepoB He BBIABWI pa3Inunl
MEKy FOKHBIMH M CEBEPHBIMH mony/siusmMu A.bipunctata. 1o ykassiBaeT Ha TO, 4TO
JUIS U3y4YeHUs] BHYTPUBHUIOBBIX PA3IMUUil HEOOXOIMMO HCIOJIb30BaTh 00JE€E€ «TOYHBIE
Becbl», a UMeHHO RAPD-mpaiimepsl, BbICOKOCTIEIIM(UYHBIE TOIBKO IS KOHKPETHOTO
BHJ1a HaceKoMbIX. RAPD-mpaliMepsl, yHUBEpCAJIbHBIEC UIsI OTIACIBHBIX KJIACCOB M Ce-
MEWUCTB HACEKOMBIX, HE MOJIXOIAT JIJIsl U3YUEHUs BHYTPUBHUIOBBIX PA3IUUMIL.

B 3T0#1 CBSI3M MBI IUIAHUPYEM JaAJbHEUIIME HCCIEIOBAHUSA C HUCIOJIb30BAaHUEM
npaiimepos, creruduueckux uckimountensHo 1 JJHK Buna A.bipunctata [3]. Bronse
BEPOSITHO, YTO OLIEHKA F€HETUYECKUX pa3INuuidl JaHHBIX BBIOOPOK «0Oojiee TOUHBIMU Be-
caMu» TMO3BOJIUT BBISIBUTh UCKOMBIE OTJIMYMSI, KOTOPBIE, KaK HAM Ka)XETCsl TOJHKHBI IIPU-
CYTCTBOBATb, B CBS3M C JIOBOJBHO 3HAUUTEIBHOW reorpaduueckoil M30JSAIHEH MEXIy
BBIOOpKaMU HACEKOMBIX.

Iloooepoicano epanmom Ne 16-44-230415 Poccuiickozo ¢onoa ¢hynoamenmanv-
HbIX uccredosanul u aomunucmpayuu Kpacnooapckoeo kpas.
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CEKLUMA «CENbCKOXO3ANCTBEHHbBIE HAYKW»

OIEHKA IICUXOITPO®PHNJISA COBAK KAK KOMIIVIEKCA BAYXKHBIX
HACJIEACTBEHHBIX ITPU3HAKOB ITPU OIIPEAEJIEHUUN PABOYUX
KAYECTB HA IPUMEPE YETBIPEX IOPOJHBIX I'PYIIII

Myxkuii 1O.B.

JOLEHT Kadenpsl BETepUHAPHON F'€HETUKH U ’KMBOTHOBOJCTBA, KaH[. OMOJ. HayK,
noueHT, Cankt-IleTepOyprekas akagemMusi BETepUHAPHONW MEAULIUHBL,

Poccus, r. Cankr-IlerepOypr

Kowypnukoea H.U.
BeTepUHApHBbIi Bpay, Poccus, r. Cankr-IletepOypr

B uccnenoanun meronom APAKC Obuin yCTaHOBJIEHBI pa3ivyHble ICUXOJAMHAMUYe-
CKHE XapaKTePUCTUKU INCUXUKU Yy 4-X Tpynn colak: OOHWIOBBIX, OXOTHUYBMX, CIYXKEOHBIX U
KOMHATHO-JIEKOPaTUBHBIX. OTMEUEHO, YTO MCUXONPOQIIIH BKIIOYAET B OCHOBHOM BPOXKICHHBIE
XapaKTEPUCTHUKH, OINPEAEICHUE KOTOPBIX y >KMBOTHBIX IO IIOJOBOIO CO3PEBAaHUS, MOXKET HC-
I10JIb30BAThCS B KAYECTBE IPOTHO3UPOBaHUS PabOUnX KauecTB COOAKH U ONpeesICHUs] HalpaB-
JIEHUS €€ JAJIBHEHIIETO UCIIOJIb30BaHMS.

Knrouesvie cnosa: cobaku, ncuxonpoduib, meron APAKC, nunamuueckue xapakTepu-
CTUKH TICUXHUKH.

['maBHBIM METOJIOM B CEJIEKIIMH KUBOTHBIX, B TOM YHUCJIE U B KUHOJIOTUU SIBIISETCS
ot6op. OTOOp OCYyIIECTBIIAETCA MO IKCTEPHEPHBIM MpU3HAKaM ((HPEHOTHILY) U Py MOBE-
JICHYECKUX, ONpPEIeNIomuX pabdoyre KadecTBa COOAKH: yBEpEeHHOCTh, 00y4aeMoCTh,
IpECCUPYEMOCTh, TOMCKOBOE IOBEJIEHUE, TPYCOCTh M arpeCCUBHOCTb, YIIPAaBIISIEMOCTb,
OTHOIICHUE K JI01AM U Jp. O1eHKa 3TUX MPU3HAKOB aKTyallbHa B HACTOSAILIEE BpeMs MO-
YTH A7 BCEX MOPOoJ colak, T.K. TPAaHULIBI X MCIOJIB30BaHUS YacTo cTepThl. Hampumep,
OXOTHUYBH COOAKH YaCTO HCIOJIB3YIOTCS B KaueCTBE OXPAHbI, a HEKOTOPhlE KOMHATHO-
J€KOPAaTUBHbBIE MOT'YT ObITh OOYYEHBI JUIsl peabuauTauu 00JbHBIX Jtoaen. /s koMHaT-
HBIX U OOMIIOBBIX MOPOJ IIPU OTOOPE BaKHBI TAKHE KaueCTBA KaK yIpaBlIIeMOCTh, 00y4a-
€MOCTh, CTA0OMJIBHOCTh M YPaBHOBELICHHOCTh NCUXUKU U Jp. [Ipu ouenke paboumx Ka-
4eCTB, IVIABHOE 3HAYEHHE MMEIOT T'€HETUUECKH JETEPMUHUPOBAHHbBIEC TIPU3HAKH, a HE TE,
KOTOpbI€ BbIpabATHIBAIOTCS B PE3YJIbTATE OMPEAEICHHOrO 00y4YeHUs U ApeccupoBKu. To
€CTh IIPU3HAKH, OTPAXKAIOLINE HACIEACTBEHHBIN MMOTEHIMAN KUBOTHOI'O M BIUAIOIINE HA
00y4aeMOCTh U IPECCUPOBKY. sl onpeneneHust 3TOro noTeHnra€a u OeHKH MCUX0aH-
HAMUYECKUX XAPaKTEPUCTUK TMCUXUKH COOAKH C LIENbI0 MPOrHO3UPOBAHUS €€ JalbHEH-
IIETr0 MCIOJIb30BaHUs CYIIECTBYET PsiJl METOJIOB.

B EBpone npumenstorcs takue tectsl Kak “Schutzhund II7, “Korung”, koTopsie
obutn paszpabotansl B ['epmanun. [Ipu onenke mo “Korung” tecty cobaku oLeHUBAIOTCS
M0 KCTEepPhEPY M TeMIIEpaMEHTY, OJIHAKO MCIBITaHUs HaMHOTO ciioxkHee [5]. MHTepecen
Takke TecT Koammbena, KOTOpBI MOXKHO MPOBOJIUTH IIEHKaM ¢ 2-3-X Mec. Bo3pacTa. Mx
OIICHHUBAIOT MO: 1) MPUBJICUECHUIO BHUMAHHUS;, 2) CIIOCOOHOCTH CIIE0OBATh 32 YEIOBEKOM;
3) CTpeMIIEHUIO COMPOTUBIIATHCS; 4) TOTOBHOCTHU K MOJYUHEHHUIO; M 5) MPOBOJAT IPOBEP-
Ky B OJHSITOM MOJIOXKEeHUH [1].
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B nameit crpane B. b. Bricouknii mpeanaraet TeCT 11 ONpeaesieHus Ipeapacio-
JIO’)KEHHOCTH cO0aKM K 3allUTHON M oXpaHHOM ciyx6e. B cBoelt kuure «Cobaka corpo-
BOXK/ICHHSI» aBTOP BBIJCIIACT HEOOXOIUMOCTh 0TOOpa cO0aK ¢ aKTUBHOM arpeccueii [2].

[To tecram B.B. I'puiieHko co0ak OLIEHMBAIOT Ha MPUTOAHOCTH K 3alllUTE MPHU
HaNaJeHUH, HaJTM4YUe OXOTHUYHETO MHCTUHKTA (3KEJIaHUs MPeceI0BaHUS) U OTPECIISIIOT
CTpeccoBbIil mopor. UHTepecHbIM U OTIMYAIOIIUM JaHHBIE TECThl OT APYTHX SBISETCS
OIICHKA Ha YYBCTBUTEIBHOCTh COOAKU K MPUKOCHOBEHHSIM, OCO3HAHUE OKPYXKAIOIIETO U
KOHTAKT B3TJs10M. O11eHKa MPOBOUTCS T10 ACCATH OanbHOM mikaie [3].

B nameit padote ucnonsizoBancs metonq APAKC, koTopslii onpeaenseT JuHaMHu-
YECKHE XAPaKTEPUCTUKH COOAKH, TaKME KaK: AKTUBHOCTH, PEAKTHBHOCTH, aJaNTHB-
HOCTb, KOHCTPYKTHBHOCTDH U CTa0MJIBHOCTb NOBEJCHUS, TIEPBhIC OYKBBI HA3BAaHUN KO-
TOPBIX OTpaxkeHbl B abOpeBuarype [4]. OneHKa JaHHBIX XapaKTEPUCTUK MOAPOOHO OIH-
cana aBtopom 3Toil cucrembl Kpuponamuyk H.JI. Cuctema APAKC MoXeT cuuTathCs
YHUBEPCAJIbHOM, U, IO MHEHUIO aBTOPa, MOXET UCIIOJIH30BATHCS JIJIsl OLICHKU MOBEJCHUS
Pa3HBIX cO0aK B OJJMHAKOBBIX YCIOBUSAX U OJHON COOAKH B Pa3HBIX CUTYAIUSIX U YCIOBH-
ax. [Ipu oneHke coyeTaHuss AMHAMUYECKUX XapaKTEPUCTUK MOXKHO OLEHUTH JIPECCUpye-
MOCTb U 00y4aeMocCThb [4].

CoOcTBeHHbIe HccaenoBanus. s oneHku ncuxonpoduis ObUTH OTOOpPaHBI CO-
O0aku OoinoBbix (1 rp.), oxoTHMubUX (2 Tp.), ciayxkeOHbIX (3 Tp.) U KOMHATHO-
neKkopatuBHbIX (4 rp.) mopoa. Becero B nccnenoBanuu npuHsuim ydactue 20 B3pOCTBIX
cobak-ko0eneil B Bozpacte 3-5 JeT, Mo 5 )KMBOTHBIX B KaX/10H rpynne. MeTtoauka sKcIe-
pumenTa Bkimovana: 1. CoObITHe: UCIOIB30BAIOCH MAJEHUE MATKOTrO mpeamera (1o-
nymkn); 2. MecTo mpoBeeHusi: ObLIO 3HAKOMO JUTsl co0aku; 3. IKcnepuMeHTATOp (HE
3HaKOM cobake); 4. AcCHMCTeHT (Ha0II0aTeNh), peTUCTPUPOBa pe3ynbTathl; 5. Codaka,
Y4acTBYIOIIAsl B 9KCIIEPUMEHTE, TPUBSA3aHa Ha MMOBOJKE JITMHOMN 5 M.

[Ipu npoBeeHUN IKCIIEPUMEHTA ACCUCTEHT POHSUT NpEeAMET (MOIYIIKY) C BBICOTHI
1,5 m. Peakiust >)KUBOTHBIX IO OCHOBHBIM ITOKa3aTeIsIM OLleHHBajaach B Oamiax oT 0 1o 5
(puc. 1). Tlo akTUBHOCTH, PEAKTHBHOCTH M KOHCTPYKTHBHOCTH BBICOKHH Oami ObUT y
OXOTHHYBHX TMOPOJ] COOAK, a M0 aJJanTUBHOCTH — Y CIYXEOHBIX Topoj cobak. boiiossie
opoibl cOOaK MO BCEM MapaMeTpaM UMEIOT BBICOKHE cpefaHue Oamibl. TonbKo y KOM-
HATHO-/ICKOPATUBHBIX MOPOJT OTMEUYEHBI HU3KUE TTOKA3aTEeIN KOHCTPYKTUBHOCTH.

¥ rpynna 1-
OOMNIIOBBIE

B rpynna 2-
OXOTHUYBHU

5
4
3
2

rpynna 3-
CITy>KeOHbIE

(Y

¥ rpymnmna 4-
KOMHAaTHO-
JIEKOpaTHBHbIE

dKTUBHOCTb pPE€aKTUBHOCTbaAdNTUBHOCTbL CTabUNbHOCTL KOHCTPYK-
TUBHOCTb

Puc. 1. Onenka peakmnuu cobak 1mo rpymnmnam B 6amiax

Jlanee ObulM ompesesieHbl TUIbI BbiciIed HepBHOU AesTenbHocTH (BHJI) y Bcex
uccienyembix codak. [Ipu olieHKe BBIIEIMIOCH TPU OCHOBHBIX THIIA: CAHTBHHHK, (IieT-
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MaTHK, Xoyepuk. Co0ak ¢ METaHXOJWYECKHMM THIIOM BBISABIEHO HE Obu10. PucyHOK 2
HarJIAIHO WJUTIOCTpUpPYET npeobnaganue caHrsuHudeckoro tuna BHJ[ y cimyxeOHBIX,
OXOTHUYBHX M OOUIIOBBIX MOPOJ COOAK.

5

N caHrBUHHK
4
3

B pirermaruk
2 4
1 - I

X0JIePUK
0 |
0oloBbIE OXOTHHYbH caykeOHbIe KOMHATHO-
aexoparuBHpie | METAXOTHK

Puc. 2. Tunsl BeICIIEH HEPBHOH IEATEIHHOCTH Y co0ak 4-X rpyri (TOJI0B)

BeicTpbIil  Oe3ynepKHbII THUII — XOJIEpUK HaOMoJancs y JBYX KOMHATHO-
JIEKOPAaTUBHBIX COOAaK W OJHOW OOWIIOBOM, T.K. BHIOPAKOBKA MO JAHHBIM THUIIAM Yy ITHX
MOPOJ BEPOSITHO HE MPOBOAMIACH. DTH JaHHBIE CBUACTEIBCTBYIOT 00 3()PEKTUBHOCTH
otOopa y cayKeOHBIX U OXOTHHYBMX COOAK MO ypaBHOBeIIeHHbIM THIaM BH/I.

Ha cnenyromem stane riccnenoBanus Obuia MpoBeAeHA OLIEHKA IPECCUPYEMOCTH U
o0ydaeMOCTH Bcex Tpymn colak. JpeccupyeMocTh cOOaKkd OTpakaeT OTHOCHUTEIBHYIO
JIETKOCTbh BBIPAOOTKU PEPIIEKTOPHBIX HABBIKOB.

PaccuurtsiBanace o popmyine: I = C (A1+A2) / P, rne C — ctabunbHOCTh, Al —
aKTUBHOCTb, A2 — aJaliTUBHOCTh, P — peakTuBHOCTH. JlpeccupyeMocTh 3aBUCUT OT TUIA
BH/I. lnsa canrsunuka: JIC = 7,0; ¢pnermatuka: JId = 6,0; xonepuka: X = 1,4; menan-
xonuka: JIM = 0,6 (mo Kpusonamuyk H.JI.) [5]. O6ygaemocTs O (KOMIUIEKCHBIN MOKa3a-
TeJb) XapaKTepU3yeT BO3MOKHOCTh (POPMUPOBAHUS CIIOKHOTO TIOBEICHHUS, 3aBUCSIIETO
oT nmoHuManus cobako mpoucxoxsmero. O=K * JI, rne K — xoHcTpykTUBHOCTH, [ —
apeccupyeMocTb. B pesynbrate pacuera ApecCUpPyeMOCTH U 00y4aeMOCTH H3ydaeMbIX
co0ak OBLITU TOJIYYEHBI CIICYIONINE PE3YIbTaThI, MPECTABICHHbBIC HA PUCYHKE 3.

35
30
25
20
15
10

H 1peccHpPyeMOCTh

¥ o0yuyaeMoOCTh

1. 0oliOBBIE 2. OXOTHUYLH 3. cayxeOHbIE 4. KOMHATHO-
JAeKOpaTHBHbIE

Puc. 3. Onenka cmocoOHOCTH K IPECCUPOBKE M OOYUICHHIO y BEX TPYII cOOaK (3HAUCHUS)



JlpeccupyeMocTh Oblla MOYTH OJAWHAKOBOW y BCEX TPYIII COOaK, a BOT MO 00y4a-
€MOCTH OTJIMYHIINCH CIYX eOHbIe COOAKU, ITOT MOKa3aTedb Y HUX ObLI camMblii BHICOKHIA.
VY KOMHATHO-AEKOPATUBHBIX MOPOJ HA000pOT caMmblii HU3KUN. OcoOHM € MIOXHUMH CIIO-
COOHOCTSIMU K OOY4YEHMIO YCTAHOBJIEHBI B Kakaoi rpymnmne. Takum oOpa3om, Mo mMeTony
APAKC npeccupyeMocTh U 00y4aeMOCTh 3aBUCHUT OT JAPYTUX TUHAMUYECKUX XapaKTe-
PUCTHK TICUXUKH coOaku (ONMUCaHHBIX B (popmyne), a, cieloBaTeIbHO, BO3MOXKHO MpPO-
THO3WPOBAHUE UX Y IIEHKOB. Tak, 00y4aeMoCTh 3aBUCUT OT KOHCTPYKTUBHOCTH IOBEJIE-
HUSl, T.. CIIOCOOHOCTH >KMBOTHOTO CTPOHTH JIOTUYECKUE CBSI3M W MOBEJCHYECKUE TPO-
rpaMMbI, a TaKXKEe CPAaBHUBATh CBOM JEUCTBUS 1O 3()PPEKTUBHOCTH B KOHKPETHOM CHUTYya-
. O0y4aeMoCcTh HaxoauTcs B auamasone -60 — +60. OTpunarenbHble 3HAYEHUS! CBU-
JIETEABCTBYIOT 00 OTKJIIOHEHUSX B ICHUXUKE, PA3JIMUHBIM TMCUXOJOTMUECKUM TpaBMaM M
T.4. B Hamux pesynbrartax 3HaueHus kojedanuck ot 5 g0 30. PesynpraTsl menee 30 co-
OTBETCTBYIOT ciaboii oOyyaemoctu. B Hamiem ciydae y ciaykeOHBIX coOak ompenencH
NoKa3areiab 00y4aeMOCTH B 3Ha4€HHUH, npuOmmkaromemcst K 30, 4To COOTBETCTBYET XO-
poieit o0ygaemoctu. Beicokue 3naueHust 50-60 Taxke He jKeNnaTeNbHbI, T.K. YKa3bIBAIOT
Ha TUMNEPBO30YAMMOCTh >KUBOTHOTO U MPOOJIEMHYIO NCUXHUKY, HEKEJIaHHE BBITOJIHATH
KOMaH/bl, OJYUHSATHCS YEIOBEKY, UTO HE CIIOCOOCTBYET YCTAaHOBJIEHHUIO KOHTAKTa C CO-
0aKoii U, cieI0BaTEeNbHO, HU3KOU APECCUPYEMOCTH.

Takum o6pazom, oOydaemMocTs Oosiee MHPOKOE MOHSATHE, BKIIOYAIOIIEE TOTCHIIH-
aJIbHBIE BO3MOXKHOCTH >KHBOTHOTO. A JIPECCUPYEMOCTh — pealli3allis 3TUX CIOCOOHO-
CTeH, KOTopas 3aBUCUT OT MHOTHX ()aKTOpPOB: HAIPUMEP, METOJIa IPECCUPOBKH, KOHTAK-
Ta 4YeJI0OBeKa U COOAaKH, KEJIaHUs >KUBOTHOTO TIOTYMHATHCS WM TOMUHUPOBATD, YCIOBUIA,
dbusnueckoro coctosHus U Ap. Huskyro oOydaemMocTh, ONpeNeIeHHYI0 Yy KOMHATHO-
JIEKOPATUBHBIX MOPOJ CO0AK, MOKHO OOBSICHUTh OTOOPOM >KUBOTHBIX B IMEPBYIO OUYEpPE/lb
[0 SKCTEPhEPHBIM MoOKazarensiM. HampoTus, BbICOKass 00y4yaeMOCTb Y CIy>)KEOHBIX, U
YyTh MEHbIIIE Y OXOTHUYBUX M OOUIIOBBIX MOPOJ XapaKTEPU3yeT MHOTOBEKOBOI OTOOD U
1o100p MPEeICTaBUTENCH STUX MTOPOJ] TIO OTPEIETICHHBIM Pab0YrM KaueCTBaM.

WccnenoBanus mokasanu, 4yTo OIpeaesieHue Mcuxonpoduiis cobaku, BKIIOYAO-
IIEr0 B OCHOBHOM CHUTYaIlMOHHO HE3aBUCHMbIE (BPOKICHHBIC) MapaMeTPhl ICUXUKU Me-
tonoM APAKC, MOXeT HCTIOIb30BaThCS JJI BBISIBIEHUSI 0COOEH B paHHEM MOCTHATAIb-
HOM IEpHO/JIe, CIOCOOHBIX K JalibHENIIeMy 0OY4YEHHIO U APECCUPOBKE Y PA3NMYHBIX TO-
poa. T.e. paHHee NPOTHO3UWPOBAHWE pPa3BUTHUSI PAOOUYMX KAYECTB U COOTBETCTBEHHO
HAIPaBJICHUE UCITOJIb30BAHUS COOAKHU.
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K OBOCHOBAHHIO SOPEKTUBHOCTHU PA3JIMYHBIX CUCTEM
YAOBPEHUSA HA CEPBIX JIECHBIX IOYBAX BEPXHEBOJIXKbSA

Oxopkos B.B.
TJIABHBIN HAYYHBIA COTPYIHHMK OT/IEIa arPOXUMHUH M SKOJIOTHH, JI-P C.-X. HAYK,
OI'BHY «Bnagumupckuit HUNCX», Poccus, r. Cy3aaib

Oxkopkosa JI.A.
CTapIIUi HAYYHBIA COTPYIHHUK OTJIEIa arpPOXUMHUH U SKOJIOTHH,
OI'BHY «Bnagumupckuit HUNCX», Poccus, r. Cy3aaib

Cemun U.B.
3aB. OT/IETIOM KapTo(eneBOJACTBa, KaH . C.-X. HaYK,
OI'BHY «Bnagumupckuit HUNCX», Poccus, r. Cy3aaib

®Denosa 0.A.
CTapIlMi HAYYHBIN COTPYAHUK OTAENA arPOXUMHH U DKOJIOTUH, KaHJ. C.-X. HAYK,
OI'BHY «Bragumupckuit HUNMCX», Poccus, r. Cy3nans

B cratbe paccMOTpeHO BIMSHHE Pa3iIMYHbIX CUCTEM YAOOpEHUs Ha CepbIX JIECHBIX MOY-
Bax BepXHEBOKbs Ha MPOAYKTUBHOCTb 5-TH KYJIBTYP CEBOOOOPOTA 03UMasl MUICHUIIA — SIYMEHb
— OBEC — OJIHOJIETHHUE TpaBbl — 03uMas nuieHuna. OHa onpezensaach 3aracaMiu HUTPATHOTO a30-
Ta, (HOPMUPYIOIIMMUCS B PAaHHUMN MEPHOJ BEreTaluu KyJIbTyp. YCTaHOBJIEHBI 00Jiee BBICOKHE
3amachl €ro U MPOJYKTHUBHOCTH BO3JIEIBIBAEMBIX KYJIBTYP IMPU MHHEPAIbHOW U OpraHOMHHE-
pasbHON cucTeMax ylnoOpeHHs 10 CPaBHEHHUIO ¢ OpraHnveckoil. boiee BbIcOKass MOOMIM3YOIIAs
POJIb a30Ta MUHEPAIbHBIX YI0OpEHUH 10 CPAaBHEHHUIO C OPraHMYECKUMU yI0OpEHUSIMU yCKOpsiIa
TpaHcopMaIliIo MOYBEHHOTO a30Ta B HUTPATHYIO (JOpPMY, UTO BEJIO K MOBBIIICHUIO B MOYBE 3a-
[1aCOB HUTPATHOI'O a30Ta U OKYNAeMOCTH YA00pEHUI IPU MEPBBIX CUCTEMAX Y100peHusl.

Kniouesvie cnosa: cepas necHas 1ouBa, CUCTEMbI YI0OpEeHUs, YPOKAWHOCTh 3€PHOBBIX
KyJIbTYp, MOOMJIM3AaLlMOHHBIA My a30Ta ynoOpeHul, IMHAMUKa 3aracoB HUTPATHOTO a30Ta,
OKYITaeMOCTbh YA0OpEHUH.

B nacrosiiee Bpemsi BaXHEHILIEW 3aaded pa3BUTHS arpOIpPOMBIIUIEHHOIO KOM-
TJIEKCA CTPAHbI SBISCTCS MOBBIICHHE YPPEKTUBHOCTH CEIHCKOXO3IMUCTBEHHOTO MPOU3-
BoAcTBa. OCHOBOI MONyueHUs] CTAOWIBHBIX YPOKaeB CEbCKOXO3SWCTBEHHBIX KYIbTYP
ABIIETCA MHTEHCUUKAIKS 3emienenus. B mepByro odepeapb oHa JOKHA CTPOUTHCS Ha
ONTUMMU3AIMH TUTAHUS PACTEHUN U TOBBIIIEHUU PPEKTUBHOCTH UCIOJIB3yEeMbIX Ya00-
PEHUI, YTO OTKPHIBAET IIMPOKHUE MEPCHEKTUBBI B BO3MOKHOCTH YIIPaBJIEHUS ILIOAOPOAU-
€M TMOYBBI U MPOAYKTUBHOCTBIO CEJIbCKOXO035MCTBEHHBIX KYJIBTYP.

Hcnonb30BaHre OpraHMYecKuX yaoOpeHUi nMeeT /Ba acrnekTa. BOIu3u KpymHbIX
’KHUBOTHOBOZYECKUX (epM U nTurieadpuK BaXXHO yTUIM3UPOBATH OPTaHMUECKUE OTXOIbI
0e3 3arpsi3HEeHUs OKPYIKAOIIEH CPeIbl U MOYB, MPUMEHsI 00Jiee BBICOKHE, YKOJIOTHYECKH
0e30MmacHbIe J103bl OPraHUYECKUX YI0O0peHui. B x034iicTBax ¢ X HEOOJIBIITUM BBIXOJIOM
Ha TEPBBII IJIaH BBIXOJIUT 3a/1a4a Oojee YHPEKTUBHOTO UCTIONH30BAHUS C TTOBBINICHUEM
OKYITaeMOCTH €IMHUIIBI TUTATEILHBIX BEIECTB yI00pEHUH.

N3-3a cokpallleHus] MOT0JIOBbsI KPYIMHOTO POTaTOro CKOTa W OBICTPOTO Pa3BUTHUS
MITUIIEBOJICTBA MIMPOKOMACIITAOHOE UCTOIB30BaHUE MTUYBETO TTOMETA B CEIHCKOXO3S M-
CTBEHHOM IPOU3BOJICTBE MPHOOPeEso ocoOyro BaxHOCTH [ 1, 3-5]. Ycranosneno [3-5], uro
3G (HEKTUBHOCTh OJHUX OPTraHUYECKUX YIOOPEHHIl Ha CEpBhIX JECHBIX TMOYBAX MOXKET
ObITh B 2 pa3a 0ojee HU3KOH, YeM DKBUBAJIICHTHBIX 703 MHUHEPAIbHBIX yI0OpeHUH, a ux
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COYETaHHE MOXET MOBBICUTh OKYIIAEMOCTh MECTHBIX OpraHu4Yeckux ynoopenuil. [Ipuuu-
HbI 3TOTO B HACTOSILEE BPpEMs OCTAIIMCh HEBBISICHEHHBIMU. B CHIly 3HaUYNUTEIBHOIO Bapb-
MPOBaHUs arpOXMMHUUYECKOTO COCTaBa OPTaHOTEHHBIX OTX0/I0B UX 3()PPEKTUBHOCTH MOXKET
MEHATHCS B HMIMPOKUX Tpeaenax. [loaTomy mpoBeaeHne MCCIEIOBAHUN MO CPABHUTEIb-
HOMY HM3y4eHHUI0 3(P(HEKTUBHOCTH MHUHEPAJIHHOW, OPraHMYeCKON U OpraHOMUHEPAIbHON
cucteMm ynoOpenust Ha ocHoBe HaBo3a KPC 1 moMera nTHUIlbl Ha 3epHOBBIX KYJIbTypax siB-
JSI€TCA BEChMa aKTyaJbHBIM.

s onieHKu 3(pPEKTUBHOCTH OpPraHUYECKUX YAOOPEHMI TpPHU Pa3IHYHBIX CUCTe-
Max HMCIOJIb30BAaHUS MCCIIEIOBAHUS MPOBOAWIMN MPU CIEAYIOIIEM YEPEIOBaHUM TOJIEH U
KYJIbTYp: YUCTHIN Map — 03UMasl MIIEHUIIA — SSTYMEHb — OBEC — OJTHOJICTHUE TPaBbl — O3U-
Mas MIIEeHHUIIA.

OOBeKT HuccneoBaHus — cepast JIeCHasi T0YBa CPEAHECYTIIMHUCTOTO TpaHyIOMeT-
pUUYECKOI0 COCTaBa MOJIEBOTO cTalMoHapHoro ombita Bragumupckoro HUMUCX, 3ano-
xeHHoro B 2011 rony. CoxepkaHue rymyca B MaXOTHOM TOPU30HTE BapbUPOBAIO OT
3,14 no 3,93 %, noxsuxknoro docdopa (mo Kupcanory) — ot 79 no 155, obmennoro ka-
must (mo Macnosoii) — ot 136 no 170 mr/kr. I'maponutuyeckas KUCIOTHOCTh U3MEHSIACh
ot 3,5 1o 5,1, cymma MmoriomeHHbIX ocHoBaHuii — ot 21,8 mo 26,4 mMr-ax8/100 r mMOYBHI;
pHKCI — 0T 5,1 0 5,5

B uccnenoBaHusX mpUMEHSUIM TPU BUAA OPTaHUYECKUX yT0OpeHUil: HaBO3 KpyII-
HOT'O POraToro CKoTa Ha COJIOMUCTOM MOACTHIIKE, TOMET Kyp Ha MEJIKO COJIOMUCTOM IMO/I-
CTHUJIKE U TIOMET T'yCcei Ha ONUiIo4HOM (Taodu. 1).

Tab6mmma 1
XHMMHYECKHIl COCTAB OPraHNYecKHX Y100peHuil
Bun oprannueckoro N o6 P,0s, K0, U BnaxnocTs,
ynoOpeHus % % % PHkc %
Hago3z KPC 0,72 0,51 0,52 7,76 73,5
[Tomer kyp 0,69 1,07 0,52 7,50 66,7
[Tomer ryceit 0,40 0,60 0,41 6,61 499

Cxema 1moJieBoro omnbiTa gaHa B Ta0i. 2. J[03bl OpraHu4ecKkux yoOpeHuil paccuu-
TeIBAJIM, Mcxoad u3 BHeceHus Ha 1 ra 200 u 100 kr azora. Ouu cocraBuiau: HaBo3 KPC —
28 u 14 1/ra; momet kyp — 29 u 15 1/ra; nomet ryceit — 50 1/ra. Kontponem cimyxui Ba-
puaHT 6e3 BHECeHMsI y100peHuil. ArpoTexHuka oodumenpunsTas. Bo Bpems yoopku coo-
Ma 3€pHOBBIX KYJIbTYp M3MeJbuanach M MO3XKEe 3alaxuBajiack. B kauecTBe OJHOJIETHUX
TpaB MPUMEHSIIN CMECh BUKU C OBCOM, YOUpaeMyro Ha CEHO.

Tabmnura 2
CxeMa 1moJieBoro onnITa

Sumens (2013 1.), oBec (2014 r.), onHONETHHE TPABHI

Osumas nuiennua, 2012 r. (2015 r.), o3umas mmenura (2016 r.) ’
1.KoHTpOoas 1.KoHTpOb
2.N4oP4oK4o 2.N4oP4oK4o
3.NgoPgoKaso 3.NgoPgoKso
4.Haso3z KPC-28 1/ra 4.ITocnenericrerue HaBo3a KPC-28 1/ra
5.HaBo3 KPC-28 1/ra + N4gP4oKag 5.IMocneneiicrerue HaBo3a KPC—28 1/ra + NaoPaoKao
6.HaBo3 KPC—14 1/ra + N4oP40Kag 6.Ilocneneiicteue HaBo3a KPC—14 1/ra + NaoP4oKao
7.ITomer kyp—29 T/ra 7.IlocneneiicTBue momera Kyp—29 t/ra
8.ITomet kyp—29 1/ra + NggKap 8.ITocneneiictBue momera Kyp—29 1/ra + NyoKao
9.ITomet kyp—15 T/ra + NagP40Kao 9.ITocneneiictBue mometa Kyp—15 1/ra + NagP1oKao
10.ITomer ryceii—50 T/ra 10.ITocneneiictBue nmomera ryceii—50 1/ra
11.ITomer ryceii—50 1/ra + NagKao 11.ITocnenetictBue nomera ryceii—50 1/ra + NagKyg
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B ombiTe mcnonp3oBanu aMMUAYHYIO CETUTPY, MPOCTOM cymepdocdar u Kamwii-
Hy10 cosib. OpraHudeckue ynoOpeHus MoJi 03UMYIO MIIEHUIY BHOCWJIM B YUCTOM Mapy
noja Bcmamiky, (ochopHO-KaIUitHbIE — IMOJ OCHOBHYIO OOpa0OTKY IMOYBBI, a30THBIEC —
BECHOM B MOJKOPMKY OTPACTAOIIEH 03UMOM IMIIEHUIBI U MO KYJIbTUBALMIO TIEpE] Moce-
BOM SIUMEHSI U OBca.

[ToBTOpPHOCTH OmBITa YEThIpEXKpaTHas. PacroynoeHne NeasHOK pPEeHIOMU3UPO-
BaxHoe. [lnommans AeasHKH 50 M2 (5 M x 10 m). OTOOp, MOATOTOBKY M aHAJIN3 MOYBEH-
HBIX ¥ PACTUTENIbHBIX 00pa3loB MPOBOIWIM MO OOIIECNPUHATHIM MeToaukam [7]. Cratu-
CTHUYECKYI0O 00pabOTKy pe3yNbTaTOB BBITIOJNHSIN C HCIHONb30BaHUEM mporpamm STAT
VIUA u EXCEL.

Cpenusis IpOJyKTUBHOCTH BO3/ICJIBIBAEMBIX KYJIBTYp 3a 5 JIET B BapUaHTax BHECE-
HUSl OJHUX OPTaHUYECKUX YAOOpEHUN MO CpPAaBHEHUIO C KOHTPOJEM YBEIHUYUIIACh C
29,5 mo 35,8 1 /ra 3epH. ex. (Tabn. 3), a B BapuaHTEe NMPUMEHEHHUS OJUHAPHON 03B
NPK — 1o 40,6 w/ra 3epH. en. [lo cpaBHEHHUIO C MOCIEHUM BApUAHTOM ABOMHAS J03a
NPK u coueranne NPK u NK ¢ opraandeckumu y1o0peHHsIMU HEe 00eCIIeuYrnBaIi TIO0CTO-
BEPHOE YBEJIMYEHUE MTPOTYKTUBHOCTH CEBOOOOPOTA.

Tabmuna 3
Biusinue yn1o0peHuii Ha MPOAYKTHBHOCTH BO3/1€JILIBAEMbIX KYJIbTYP H
OKYNaeMOCThb HX 3JIEeMEHTOB NuTaums, (2012-2016 rr.)

Cpennsia Cymma | Hona N | % azota Oxkynae-
nponyk- | CpenHsisi | muTaTe- | MHUH. OT CyM- | MOCTh | KT
BADHAHT ONLITa THUB- npubaB- | JBHBIX | ymoOp. MBI I1H- 1.B. y100-
P HOCTb, Ka, 1/ra Be- B 00- Tarelb- | PEHUU MPH-
/ra 3€pH. €/I. | IIECTB, e HBIX Be- | OaBKOIA, KT
3€pH. e]I. wra | goze N | mecT 3€pH. e/l.
1. Kontposb 29,5 - - - - -
2. N2oo P20o Kaoo 40,6 11,1 6,0 100 33,3 9,2
3. Naoo Paoo Kago 43,3 13,8 12,0 100 33,3 5,7
4. Hao3 KPC-28 1/ra
(N200P143K1486) 34,0 4,5 4,89 0 40,9 4,6
5. H KPC 28 1/ra+ 402 | 107 | 1209 | 50 | 367 4,9
N200P200K 200
6. H KPC 14 /ra+ 395 | 100 | 844 | 667 | 356 59
N200P200K 200
7. Ilomer kyp -29 1/ra
(N200P310K150) 33,8 4,3 6,60 0 30,3 3,2
izg Kyp 29 7/ra + Naoo 405 11,0 | 106 | 50 37,8 5,2
9. T icyp 15 /ra + 41,0 115 | 930 | 667 | 323 6.2
N200P200K 200
10. IT ryceii 50 T/ra
(N200P300K205) 35,8 6,3 7,05 0 28,4 4,5
[1. Tryceii S0 m/ra+Naoo | 4 7 112 | 110 | 50 36,4 5,1
K200 ’ ’ ’ ’ '
HCPps, 11/1a 3€pH. e/1. 3,0

3a 5 nmet npu ucnonb3oBaHuU oauHapHOW 1036l NPK monydyena nambonee BbICO-
Kasi OKynaeMocTh | kr a.B. nmpubaBko#t (9,2 kr 3epH. ea/kr A.B.). OHa cHukanach B 1,6
pa3a npu aBoitHo# no3e NPK (mo 5,7 xr 3epH. en/kr a.8.), B 1,5-1,9 pa3 npu opraHomu-
HEpaJbHBIX CUCTEMax ymoOpeHus (no 6,2-4,9 kr 3epH. €/Kr 11.B.), OBBIIIAACH C YBEIH-

30




YEHUEM J0JIM MUHEPAIbHOTO a30Ta OT CyMMbl BHOCUMOTO a30Ta B ynoopenuu. [loatomy
JUUISL TIOBBIIICHHS] OKYAa€MOCTH a30Ta OpraHWYeCKUX YAOOpEeHUM MPHU YCIOBHHM CPOKa MX
JeHcTBUS 3 roda J0Jisl a30Ta MUHEPAIbHBIX yA00OpeHUH OT 00IIel CyMMBbl OpraHUYECKO-
0 1 MUHEPAJIBHOTO a30Ta JOJKHA COCTaBIATH OKoJio S0 %, mist 4-x JieT ASHUCTBUS UX —
okoJio 60 %.

Haubonee Hu3Kkas OKynmaeMocCTh 3JIEMEHTOB IMUTAHUS BBISBICHA TIPU MCIIOJIb30BAaHUN
OJIHUX OpPraHUYeCKUX ynoOpeHuii. B a3ToM ciydyae oHa Taxke MOBBIIIANAch C POCTOM JIOJU B
HUX a30Ta OT CyMMBI TUTaTeIbHBIX BellecTB (HaBo3 KPC B cpaBHEHHH C TOMETOM Kyp).

Hcnonw3ys npencraBieHus, U3JI0KEHHBIE B padoTte [6], AJ11 MUHEpaIbHOM U opra-
HOMUHEPAIbHON CUCTEM YIOOpEHHsS YCTaHOBJICHA TECHash B3aMMOCBSI3b OKYIaeMOCTH
€AMHUIBI TUTATEIBHBIX BEUIECTB MPUOABKOM € J103aMU UX IPpUMEHEHHUs 3a 5 net (1adm. 4
1 5). Bo3pacTtanue mocCieIHUX CHUXAIO OKyINaeMocTh ymoOpeHuit. [lpu OGnm3koi go3e
MUATATEJIBHBIX BEIIECTB OTKJIOHSJIACh OT YKa3aHHBIX B3aMMOCBS3EH OKYNAeMOCTh OJHUX
OpraHUYECKHUX yI00pEHUN.

Tabnuua 4
YpaBHeHHUsI B3aUMOCBS3H OKYNaeMOCTH 1 KI MUTATEeJILHBIX BellleCTB MPHOABKOM
NPOXYKTHUBHOCTH (Y, KI' 3¢pH. €I/KI /1.B.) IJIsi MUHEPAJILHOW U OPraHOMHHEPAJIbHOI CHCTEM
y100peHusi ¢ CyMMO# BHECEHHBIX IUTATEJbHbIX BellecTB (X, I 1.B/ra)
10JI BO3/IeJIbIBaeMble KYJbTYPbI

I'oxbl I/ICC:]’IG- VpaBHEHHe B3aHMOCBA3H N ] 2 JloBepuTeNbHBIN UHTEP-

IOBaHHUH BaJI, KT 3€pH. €JI/KT JI.B.
2012-2016r. |y=12,3-0,64 x 7 0,875 | 0,765 1,6
2012-2016rr. | y=25,8-3,83x+0,178 x* | 7 0,979 | 0,958 0,7

CooTHorieHre MeX1y (PaKTHUEeCKOW M pacueTHOM OKYIMaeMOCThIO OPraHHMYECKHX
yIOOpeHuii 3a roJibl uccineaoBanuii (Tabi. 6) mokasano, 4yTo (hakTUdecKkas OKyrnaeMOCTh
ux 3a 5 net xonebanack B npeaenax 39-59 % ot pacuetHoi. 3a 5 geT Hauboyiee BEICOKOE
OTHOIIEHHE (PaKTHUECKOW OKYMAaeMOCTH K PacueTHOM yCTaHOBJIEHO ISl TYCUHOTO IOMe-
Ta. O4EeBUIHO, ITO CBSI3aHO C 0oJiee BBHICOKON AKTHMBHOCTHIO CBOOOTHOXKUBYIIUX a30T-
(buKcaTopoB NMpHU UCIOJIb30BAaHUHU 3a poTanuio 50 T/ra rycuHoro noMera (mpoTus 28 u 29
T/ra ans HaBo3a KPC u momera kyp).

Tabnuna 5
dakTHYeCKasi H pacuyeTHasi OKYNIaeMOCTh /I.B. y100peHui
110 Pa3HbIM YPABHEHHAM B3aHMOCBS3H

OxkynaemocTs 1 Kr /1.B. ynoOpenuii nprbaskoii 3a 2012-2016 rr.
PacueTnas nmo .
BapuanTt onbiTa dakTu- N Pacuernas o kBagpaTuyHOM
yeckas JIHCHHOM B3a- B3aHMOCBSI3U
HMOCBSI3HU
1. KoHnTpoib - - -
2. Nago P2go Kogo 9,2 8,5 9,2
3. N400 P400 K4oo 5,7 4,6 5,5
4. HaBo3z KPC-28 1/ra 4,6 9,2 11,3
5. H KPC 28 1/ra + N2goP200K200 49 5,3 5,2
6. H KPC 14 1/ra + NoggP200K200 5,9 6,9 6,2
7. IMomer kyp-29 T/ra 3,2 8,1 8,3
8. IT xyp 29 1/ra + Nago Koo 5,2 55 5,2
9.11 Kyp 15 t/Ta + N2goP200K200 6,2 6,3 5,6
10. IT ryceii 50 1/ra 45 7.8 7,6
11. 11 ryceﬁ 50 1/ra + Nogg Kogo 51 52 5,2
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Tabnuma 6
CooTHoIeHHEe MeKAY (PAKTHYECKON U PACYETHON OKYNIAeMOCTHI0 OPraHHuYeCKHX
yno0peHuii 3a roabl uccjaenopanmii (2012-2016 rr.)

Opranuueckue yno0opeHus

[Toka3aTenb Hao3 kpymnHoro ITomer | Ilomer
poraToro cKkora Kyp ryceu
Jonst a30Ta OT CyMMBI TUTATENIbHBIX BEHIECTB, Yo 40,9 30,3 28,4

dakTuueckas OKYIIaCMOCTb 1 xr A.B. OpTraHUYCCKUX

. . N 46 3,2 45
ynoOpeHui npuOaBKON ypOXKAHHOCTH, KT 3€pH. €I
OTtHomeHne PaKTUIECKON OKYIaeMOCTH K pacdeT-
HOM IO B3aUMOCBSI3SIM:
I10 JIMHEHHON 0,50 0,40 0,58
110 KBaJIpaTUIHOU 0,41 0,39 0,59

HaGmronenus 3a AMHAMHKOWM 3amacoB HUTPATHOTO a3oTa B cioe mouBbl 0-40 cm
MOKa3alii, 4TO B PaHHUI MepuoJ BEreTaluyd Ha KOHTPOJE OHU Kojebamuch okoyio 40
Kr/Ta, IPU OPraHUueCcKUX CUCTEMaX yA0OpeHus — Bo3pociu a0 46-59 kr/ra (tabn. 7). Otu
3armachl pe3ko Bo3pociu 10 105 u 141 kr/ra npu BHECEHUU COOTBETCTBEHHO OJIMHAPHOU U
JIBOMHON 103 MOJHOTO MUHEPAIBLHOTO ynoOpeHus. [Ipu opraHoMuHepanbHBIX CHCTEMAaX

yaoOpeHus onu BapbupoBanu ot 108 mo 117 kr/ra.
Tabmauua 7
Biusinue cucTeM yno0peHusl Ha THHAMHKY 3aMacOB HUTPATHOTO a30TA B CPeIHEM 3a 5 jer

Cpennue 3amacel N-NOj3 3a 5 j1eT B ¢j10€ Mo4YBbI
0-40 cm, xr/Ta
Bapuant Pannwuii nepuolL KonvomeHHe V6opka *A N-NOs,
Beretauuu (1t | (2-it cpok), . _
(3-# cpok) Z=X-X1
CPOK), X X1

1. Kontposb 40,9 17,5 24.8 23,4
2. N2go P2oo Kogo 105 27,7 30,9 77,3
3. Nago Pago Kago 141 40,4 50,5 101
4. HaBo3z KPC-28 1/ra 58,7 21,9 31,0 36,8
5. HKPC 28 1/ra + N200P200K200 112 24,3 31,9 87,7
6. H KPC 14 1/ra + NogoP200K200 108 24,7 30,3 83,3
7. Ilomer kyp-29 T/ra 45,7 17,6 31,9 28,1
8. IT xyp 29 1/ra + Nagy Koo 115 27,4 35,4 87,6
9. IT xyp 15 1/ra + NaooP200K200 110 28,3 36,6 81,7
10. I ryceit 50 1/ra 53,7 20,8 30,7 32,9
11. IT ryceit 50 1/ra + Nogo Kogo 117 36,3 36,3 80,7

[Tpumeuanue. *A N-NOj — pa3HuIa 3aracoB HUTPaTHOTO a30Ta B MOYBE MEXAY 1-M U 2-M cpo-
KaMu HaOIItoieHus, (Kr/Ta).

K cepennne Bereranuuy 3anacbl HUTPATHOTO a30Ta 3aMETHO CHHMXKAJIUCh BO BCEX
BapuaHTax omnbiTa. B cpegHem 3a 5 siet B ¢aze konoumeHus (BbIMETHIBAHUS METENIKH) Ha
KOHTpPOJIE U BapHaHTaX MPUMEHEHUS OPTaHUYECKUX YIOOPEHUN OHHM YMEHBIIMIUCH JI0
17-22 kr/ra, opraHOMHHEPAIBHBIX CUCTEM — 10 24-36 Kr/ra, MUHEpaIbHBIX YI0OpEHUI —
1o 28-40 xr/ra. Ko BpeMeHH yOOpKH 1O CPaBHEHUIO C CEpeMHON BeTeTally Yalle BCero
HaOmonanu Hebobioe noswimeHue 3anacoB N-NOj. Ux nanpHeiiiee moHMWKEHUE MPO-
HUCXOJIWJIO B 3aCYLJIUBBIA OCEHHUM MTEPUOI.

AHanu3 mokasain (Tabi. 7), 4TO MEXIy CpeaHed MPOIYKTUBHOCTBIO 5-U KYJIbTYp
(y, u/ra 3epH. el1.) U CPeIHUMH 3amacaMu HUTpPATHOro a3zoTa B cioe mouBel 0-40 cMm B
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pannuii epuoxa Bereranuu (40,9<x<141, kr/ra) Habmoganack TecHasi CTETICHHAs! B3au-
MOCBSI3b, KOTOpas MpH JIOTapu(pMUPOBAHUH UMEIIa BUI:
lgy = 1,465 +0,0762 - Ig(x — 40), n = 11, r* = 0,938. (1)

CreneHHas ke B3aMMOCBSI3b OMHUCHIBATIACH YpaBHEHHUEM: ¥ = 29,2 (X — 40)0’076, J0-
BEPUTENIbHBII HHTEPBAJ IPOAYKTUBHOCTHU paBeH 1,1 1/ra 3epH. en.

Tak kak npu IpUMEHEHUH OJHUX OPraHUYECKUX YIAOOPEHHI 3amachl HUTPATHOTO
azotra B cioe mouBbl 0-40 cM B paHHUM NEpUOJ BEreTalvu BapbuUpoBaiu OT 46 10
59 kr/ra, TO B COOTBETCTBUM C HUIMHU YCTaHABIMBAJIACH U CPEIHSIS TPOIYKTUBHOCTH KYJIb-
Typ ceBoobopota 34-36 1/ra 3epH. ea. [ToBeimenue 3amacoB N-NO3 mo 105...141 kr/ra
pU MUHEPAIHHOM M OPraHOMHHEPATIbHOW cHUCTeMaX YIOOpEHHUs YBEIUYUBAIO €€ 10
40...43 1u/ra 3epH. ea. B To ke BpeMsi CKOPOCTh pOCTa YpOXKaeB BO3/IEIBIBAEMBIX KYJIbTYP
(OTKIIMK KyJIBTYp Ha 3amachkl HUTPATHOTO a30Ta) 0oJiee BhICOKA MPU HEOOJBIIUX UX BEIH-
YUHAX. JTO MOXET NpeNonpeAcisiTh 00Jiee BHICOKYIO 3(P(HEKTUBHOCTh TPOOHOTO BHECE-
HUSI BBICOKHMX 103 a30THBIX YAOOpeHui. [|Jisi 03UMbIX KYJIbTYp 3TO OBLIO OMUCAHO B pa-
oore [2].

Bl BBIMOJHEH pacueT B3aMMOCBSI3U CpPEAHEW MPOAYKTHMBHOCTH CEBOOOOpOTa C
3amacaMu N-NOjz; B paHHUU MEpHOJl BETreTalMU U IO TUIEPOOTUYECKON 3aBUCUMOCTH
(ypaBHeHHE 2):

y=498-— > n=11,1r*=0,994. (2)
250+ x

JIJis MakCcUMalbHBIX 3aMacoB HUTpaTHOro a3zota 140 kr/ra mo ypaBHeHusM 1 u 2
MOJIYYEHBI OJM3KHE BETWYMHBI CpeIHEN MPOAYKTUBHOCTU ceBooOopoTa 41,4 u 42,2 u/ra
3€pH. e/l.

Becbma TecHas cTeneHHasi B3aUMOCBSI3b HabII01aIach U MEXKIy CpeHel mpOoayK-
TUBHOCTBIO BO3JIETIBIBAEMBIX KYJIbTYp (Y, II/Ta 3€pH. €/.) U pa3MepaMu CHUKECHUS 3ara-
coB N-NOj3 k cepenuHe Ux BereTalid OTHOCUTEIHHO PAHHEBECEHHHUX 3aMMacoB (Z = X — Xy,
Kr/ra):

lgy = 1,454 + 0,0866 - 1g(z — 22), n = 11, r* = 0,943 (3)
y = 28,4 (z — 22)*%"  noBepuTenbHBIl HHTEpBAI MPOLYKTUBHOCTH cocTaBmi 1,1 1i/ra
3epH. ef. npu 23,4<z<88.

HabGmonaemoe cHMXXEHHE «Z» MPOUCXOAUIIO MPEUMYILECTBEHHO 3a CYET IMOrJo-
IICHUS] HUTPATOB pacTeHUsIMU. Tak, 1Mo JaHHBIM paboOThI [8], UHTEHCUBHOCTh JACHUTPHU-
¢duKauu B 3aBUCUMOCTH OT TJIYOMHBI CJIOSI Ha TSKEJBIX MOYBax (YEpHO3EME BBIIIEIIO-
geHHOM) B ciioe 0-60 cM u3mensack ot 9 1o 16 %, Bo3pacrtas ¢ riyOHHOM.

[To rumepOoOIUYECKON 3aBUCHMOCTH YpPaBHEHHE B3aMMOCBSI3U CpPEAHEH MpPOAYK-
TUBHOCTH CE€BOOOOPOTa C pazMepaMH MOTJIOMIEHUS HUTPATHOTO a30Ta KYJIbTYPaAMH «Z»
OBLIIO CIICTYIOIINM:

z 2
=470 - ———,n=11,r =0,994. 4
y 125+1z 4)

[Ipy MakcMManbHOM CHIDKEHHH 3amacoB HUTpaTtHOro asora (100 kr/ra) B cepe-
JIUHE BereTaluu KyJIbTyp MO CPAaBHEHHIO C €€ HayajioM CpPElHSAS MPOJYKTUBHOCTH 5
KYJIBTYp CEBOOOOpOTa, pacCUMTaHHAS 110 PETPECCUOHHBIM ypaBHEHUsM 3 U 4, cocTaBmiia
cooTBeTcTBeHHO 41,5 m 41,8 1/ra 3epH. en. OHa coBmajiana ¢ BEIYMCICHHON IO 3amacam
HUTPATHOTO a30Ta B paHHU Mepuo/] BereTanuu KyasTyp (41,4 u 42,2 1/ra 3epH. e.).

Tak xak OKymaeMoCTh OpraHHYeCKHX ynoOpeHwmii (Tabn. 6) U pa3Mepsl HaKOIUIE-
HUS OT HUX HUTPATHOTO a30Ta (Tabia.7) Mo CpaBHEHUIO ¢ MHUHEPAIBHBIMH YI0OpEHUSIMU
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IIPUMEPHO B 2 pa3za HUKE, TO MOKHO I10JIaraTh, YTO MOOMJIM3UPYIOLIAsl PoJib a30Ta opra-
HUYECKUX YAO0OpEHUN B OTHOIIEHMHM HAKOIUIEHUS HUTPATHOTO a30Ta MPUMEPHO B 2 paza
HUKE, YEM a30Ta MUHEPAIBHBIX yA0OpeHuil. B 3Toil cBsA3M mpearaercs OUEeHUBaTh MO-
ounu3upyroliee AelcTBUE a30Ta YIOOPEHHU IpU BO3AENBIBAHUU 3€PHOBBIX KYIBTYp IO
YPaBHEHUIO 5:

Sn = dnm + 0,5 Hnos (5)
rae Sy — CpeIHEroJIoBble pa3Mepbl MOOMIM3AIMOHHOTO MyJia a30Ta, YCKOPSIOIIETro
TpaHc(opMalnio TOYBEHHOTO a30Ta B HUTPATHYIO (POopMYy, KI/Ta;

Jnm — cpenHeroioBasi 03a a30Ta MUHEPAIbHBIX YAOOPEHU, KI/Ta;

Hno — cpeaHeroioBast 103a a30Ta OpraHu4ecKux ya00peHun, Kr/ra.

Mexny MOOMIIM3alIMOHHBIM ITyJIOM a30Ta yaoOpeHuit (Sy) U 3amacaMu HUTPATHO-
ro a30Ta B paHHMI MEpHOJ BEre€Tally BO3JEJIBIBAEMBIX KYJIbTYp B ciioe mouBbl 0-40 cMm
(y, xr/ra N-NOj3) nabmoanace TecHas THHEHHas (YpaBHEHUE 6, pUC.) WM KBaJApaTHIHAS
B3aUMOCBSI3b (ypaBHeHHUE 7, Tabm. 8):

y=27,84+1,50 Sy, (6)
n =10, r=0,965, 2= 0,932, noBeputenbHbIi HHTEpPBaN = 17,7 KI/Ta;
y=4.8+2,75Sy— 0,014 S\%, (7)

n =10, r =0,980, r? = 0,960, noBepuTenbHBIN UHTEpBAT = 14,6 Kr/Ta.
Ta0nuua 8
B3aumocBsi3b MOOHJIM3AIHMOHHOTO TYJIa a30Ta YA00PEHHUii cO CpeTHUMH
€;KeroHbIMH 3a1acaMi HUTPATHOI'0 a30Ta B PAHHUI NMEPHOI BereTalul KyJIbTyp
B cJI0e cepoii JiecHO# mouBbl 0-40 ¢Mm, Kr/ra

N 3amnackl HATPATHOTO a30Ta B PAHHHUI TIEPHOJ
o BEreraluu KyJbTyp
BapI/IaHT 3allUOHHBIN
(dakTHye- | pacyeTHBIC [0 | PACUYETHBIC MO
IyJ1 a30Ta
CKHe YPaBHEHHUIO 6 | ypaBHEHUIO 7
1. Kontpons - 40,9 - -
2. Nooo P2oo Kogo 40 105 87,8 92,4
3. Nago Pago Kago 80 141 148 135
4. HaBo3 KPC-28 1/ra 20 58,7 57,8 54,2
5. HKPC 28 1/ra + N200P200K200 60 112 118 119
6. H KPC 14 1/ra + NoggP200K200 50 108 103 107
7. ITomert kyp-29 T/ra 20 45,7 57,8 54,2
8. IT xyp 29 1/ra + Nago Kaoo 60 115 118 119
9.11 KYp 15 t/ra + N200P200K200 50 110 103 107
10. IT ryceti 50 1/ra 20 53,7 57,8 54,2
11. IT ryceit 50 1/ra + Nago Kogo 60 117 118 119
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Puc. B3anMocBs3p MOOMIN3aIIMOHHOTO MyIa a30Ta (X = Sy) € 3armacaMy HUTPAaTHOTO a30Ta
B cioe nouBkl 0-40 cM B paHHMI TepHOJ] BereTaluuu KyasTyp (Y)

Pacuer cpenneil exxerolHOi MPOIYKTUBHOCTH BO3/ENBIBAEMBIX KYJIbTYp CEBOOOO-
poTa B 3aBUCHMOCTH OT TEOPETUYECKHX 3allacOB HUTPATHOTO a30Ta, BBIUMCIEHHBIX I10
ypaBHEHUIO 6, IO THUMEPOOTMYECKON 3aBUCUMOCTH (YpaBHEHHE 2) CBUJIETEIHCTBYET O
XOpOILIEM COBIAJEHUHN MEXAY (PaKTHUECKOW U pacUeTHOM CPEeIHEr010BOM MPOAYKTUBHO-
CTBIO ceBooOOpoTa. Paznuuns Mexay HUMU He TipeBbianu 1,8 1/ra 3epH. ef.

3akiroueHue

Ha ceppix necHbIx mouBax BepXHEBOIKCKOTO pernoHa npu BO3/ENbIBAHUN 3€PHO-
BbIX KYJIBTYP U OJHOJETHUX TPaB B CEBOOOOPOTE NPUMEHEHHE 3-X BUJOB OPraHMYECKHX
ynoopenuii (HaBo3 KPC, momer kyp u ryceit) B 103ax, COAepk aIIUX OJMHAKOBOE KOJIH-
yecTBO azota (200 kr/ra), Mo cpaBHEHUIO ¢ KOHTpoJeM (0e3 yaoOpeHuii) o0ecneyuno mo-
BBIIIICHUE WX CPEIHEH €XeroaHo mpoaykTuBHOCTH ¢ 29,5 no 34,0-35,8 1/ra 3epH. en.;
UCTIOJIb30BAHUE OJIMHAPHON J103bI MUHEpalIbHBIX ymoOpeHuid (NogoP2ooKoeo) — 1O
40,6 w/ra. [1o cpaBaenuto ¢ omuHapHoi no30i NPK coueranue opranuydeckux ymooOpe-
HUU C NpgoP20oKogo 1 NogoKzgo, ABOMHAS 1032 TOJHOTO MHUHEPAIBHOTO YAOOpPEHUs HE
oOecrieunBany JalbHEUIIMNA JTOCTOBEPHBI PpPOCT MPOJYKTUBHOCTH BO3JIEIBIBAEMBIX
KYJIbTYP.

OxynaemocTh | Kr muTaTeiabHBIX BELIECTB YJ0OpeHMil 3a 5 jeT BapbupoBalia B
onsITe OT 3,2 10 9,2 kr 3epH. en. i1 MUHEpaIbHOM M OPraHOMMHEPAIBHOM CUCTEM
yI0OpeHHs OHA CHUKAJIACh TI0 TECHBIM B3aUMOCBSI35IM C YBEIMUEHHEM CYMMBbl BHOCHMBIX
AJIEMEHTOB MUTAaHUsA. J[1s1 OTHUX OpraHUYECKUX yI0OpeHHH OKYNaeMOCTh €IMHUIIBI JI.B.
coctasisna 39-59 % oxymnaeMoCcTH MUHEpAIbHBIX U OPraHOMUHEPAIBHBIX CUCTEM YA00-
peHusl, coaepKaluX OAMHAKOBOE KOJIMYECTBO MUTATENIbHBIX BEILIECTB.

Cpenssisi NpOAYKTUBHOCTh 3€pHOBBIX KYJIBTYp 3a 5 JIET yBEJIMUYMBAJIACH C POCTOM
3armacoB HUTPATHOTO a30Ta B paHHUI MEpPHOJl BEreTaluu M0 CTENeHHON WU runepOoiu-
YECKOM 3aBUCHUMOCTSIM, a TaKXKe MO TeM K€ 3aBHUCHUMOCTSAM OT pa3MepoOB MOTJIOIIECHUS
3TOHN (GopMBbI a30Ta KyiabTypamMu. OHU OpraHUYEeCcKHe YA0OpEeHHs MO CPaBHEHUIO C MU-
HEepaJIbHBIMU U OPTraHOMUHEPATbHBIMHU yIOOPEHUSIMH HE 00ECTIEUMBAINA BBICOKOE YBEIH-
YeHHe 3alacoB B MOYBE HUTPATHOTO a30Ta. DTO CJIab0 MOBBIMIATIO YPOXKANHOCTD U MPH-
0aBKH BO3/ENBIBAEMBIX KYJIBTYp, HE 00ECIEYHBAIO BBICOKYIO OKYMaeMOCTh JJIEMEHTOB
UTaHUS.
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OxymaeMoCTh OPraHUYECKUX YAOOpEHUI TakKe BO3pacTana C yBEIUICHUEM 0N
a30Ta B HUX, OPraHOMHUHEPAJIBHBIX CHCTEM — C MOBBIIICHHEM JIOJIM a30Ta MUHEPAIbHBIX
yIOOpEHH OT CyMMBI OPTaHUYECKOTO ¥ MHHEPAIBHOTO a30Ta.

Ha ceppix necHbIX mouBax BepXxHEBOKBS MPEIIOKEHO OIEHUBATH MOOMIN3HPY-
IONIYIO POJIb a30Ta yIOOpEeHUil B OTHONICHUH HAKOIUIEHHS B MOYBE HUTPATHOTO a30Ta B
pPaHHUX CPOKaxX BETETALMU BO3EIBIBAEMBIX KYJIBTYp MO0 MOOMIN3AIOHHOMY IYILy a30-
Ta. 3a CeBOOOOPOT OH OLIEHMBAETCS CPEIHEN €KEroJTHOM CyMMOM 103 MUHEPAJIbHOIO U
MIOJIOBUHOM OPTraHUYECKOTO a30Ta.
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CPABHUTEJILHBIN AHAJIN3 KOHTPOJBHOI'O 3ABOS
OTKOPMOYHOI'O MOJIOJHAKA, IIOJTYYEHHOI'O C
HNCIHHOJIB30BAHUEM OTHOBCKHUX ITOPO/J AIOPOK U BOIHN

Cusapee B.A., Cuzapesa IO.B.

MarucTpPaHThl IEPBOTO Kypca HAIlpaBJIEHMsI IOJTOTOBKU «300TEXHUNY,
OpnioBckuii rocyJapCTBEHHBbIN arpapHblii yHuBepcurer uMenn H.B. [1apaxuHna,
Poccus, 1. Open

B craTthe paccMaTpuBaeTcs CpaBHUTEIBHBIN aHATN3 KOHTPOIBHOTO 320051 OTKOPMOYHOTO
MOJIO/IHSIKA, TIOJTYYEHHOTO C MCIIOJIb30BAaHUEM OTIIOBCKHX MOPOJ MIOpPOK U 6onu. Ha ocHoBaHuM
MIPOJICTTAaHHBIX MCCIICIOBAHUN CHCIIaHBI BBIBOJBI O COUYETAHUM TIOPOJ B THOPHIAX MPU HCTIOIB30-

BaHUHU 3THUX TOPOJ B KAYCCTBC OTLHOBCKUX IMPU 3AKIIIOYUTCIBHOM CKPCIIMBAHUHN HA OTKOPME.

Knroueswvie cnosa: mopok, 6o1u, 3a60i, THOpUT, OTKOPM, CKpEIIMBaHKE, TIOTOJIOBbBE.
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Kananckuii Jropok MpoOMCXOAUT OT KaHAJACKUX U AMEPUKAHCKUX KMUBOTHBIX MOPO-
nel aopok. [lopona BwiBeneHa aiisi 0OCIYKMBaHUS CErMEHTa BBICOKOTO KadecTBa IMpo-
nyknuu. PazBegenre 3Toil mOpoAbl BBITOJHO C TOYKM TE€X CETMEHTOB PBIHKA, JUJIS KOTO-
pPBIX BO TJIABY YIJja CTAaBUTCS KA4E€CTBO MsCAa: MPaMOPHOCTb, BIAKHOCThb, LIBET MsicCA.
JI¥OpKH UCTIONIB3YIOTCA ISl TOJIYYEHUSI BBICOKOKAUE€CTBEHHBIX OKOPOKOB [ 1].

OcCHOBHBIE HalpaBJ€HUS CEJEKIHMH B IMOPOJE: OTCYTCTBHE TaJIOTAHOBOI'O I'EHA,
KpPaCHBIM I[BET LIKYPHI, )KUBYUECTh U (pU3WUYECKasi KPENOCTh, BHICOKUN CPEAHECYTOUHBIMN
NPUBEC U BBHICOKUH Bec Ha yOoe, KayecTBa TYIIH, BHEIIHUNA BUJ, €IMHOOOpa3ue BHEIIIHE-
ro BUJa B MpeJeniax Momnyisiuy, KadecTBa Msica (MpaMOPHOCTD, LIBET, BIaKHOCTH), TOJI-
IIMHA XpeOTOBOTO XKHUPa, TOJIIMHA MBIIIEYHOTO CIIOs, IPOLIEHT Msica B TYIIIE.

CoBpeMeHHbIE CTPAaTETUH IJIEMEHHOW pa0OThl B CBUHOBOJICTBE HE OTPAHUYUBAIOT-
Cs COBEPILIECHCTBOBAaHUEM YK€ CYLIECTBYIOIIMX MOPOJA, a MPEeAyCMaTpHUBAIOT CO3JAaHUE
HOBBIX CEJIEKIIMOHHBIX (opM. B 3TO# CBSI3M MHTEpeC MPeACTaBIsIOT CUHTETUYECKUE TI0-
POJIbl, CO3/1aBaeMble CKPEIIMBAHUEM JIBYX U O0J€e MOpOJa M COXPAHSIOLIUE B Psijie OKO-
JIEHU MOCTOSIHHOE COOTHOIIEHUE I'€HOB MOPOJ UCXOJIHBIX. B CBUHOBOCTBE OonMcaH psjl
CUHTEeTHYeCKuX mopoa: Manop Meiiman B Aurnuu, Temno B [N'omnanauu, [Iponuren u
Haiima Bo @panuuu, Conr-nbsio Yepnas B Kurae, Jlelikoma B ['epMannu U psAa Ipyrux.
[To maenuto ®AQ, orieHKa 3HAUYCHHS TOPOJBI TPeOyeT CUHTe3a HH(OPMAIIUU U3 1IETIOTO
psila ICTOYHUKOB, B TOM YHCII€ MOJIEKYJISIPHO-TEHETUUECKUX [2].

B 2007 r. B OO0 «3HaMeHCKHUH CeNeKIMOHHO-TUOPUAHBIA HEeHTP» OpiaoBCKOU
o0nacTy 3aBe3€Ha JJIsl HAy4YHBIX MCCIIEOBAaHWU CHHTETHYecKass mopona cBuHei bonw,
noyrydeHHas ckpemuBanueM nopona bensiii Ilserpen, Jlangpac ¢ mpunutHemM KpoBHU
Kpynnoit benoit mopoasl.

Ota mopoja, Mo CyTH, MPEeACTaBiIIeT coO0l CBOOOAHOIO OT rajJOTaHOBOIO IeHa
neeTpeHa. JIuHus ocHoBaHa Ha oMecH OelNbIMICKOW U repMaHCcKoil mopoa. BeiBoguThes
oHa Hayana ¢ 1994 roga. OCHOBHBIMHU HaIPaBJICHUSIMU CEJICKIIUU B TUHUHU OOIH SBISIOT-
cst OelbIil IBET MIKYPHI U OTCYTCTBHE TaJOTaHA, OJJHAKO MPU 3TOM COXPAHSETCS aKIEHT
Ha IpOLEHTE Msica U (GU3MUECKON KPENmoCTH JKUBOTHOTO. BriBeseHue 3T0il mOpo/ibl BbI-
TOJTHO C TOYKH 3PEHUSI PO3HUYHOUN TOPTrOBIIM (PHIHOK CBEXKEIrO Msica).

Uccnenoanus nposenensl Ha npeanpusttun OO0 «3namenckuit CI'L».

JIns1 CpaBHUTENBHOTO aHAIM3a OTKOPMOYHBIX U MSICHBIX KAYECTB IO OTKOPMOYHO-
MYy MOJIOJHSIKY MOJIY4EHHOT'O C MCIOJIb30BAHHEM OTIIOBCKHX MOPOJ IIOPOK M 001U, Ha
yOOIHOM 11eXe X035iCTBa, ObLIT MPOU3BEIEH KOHTPOJIBHBIN 320011 THOPUIOB C IIOPKOM B
konruecTBe 39 ronoB u THOPHUIOB ¢ 60U B KonuuecTBe 44 ronoB. McxoHbie pe3ynbTa-
ThI 320051 TipeacTaBieHbl B Tadmuie (1).

Tabmuna 1
KutaccHblii cocTaB peMOHTHOI0 MOJIOAHAAKA cBHHel mopox {ropok u boan
10 MOKA3aTeJasiM pa3BuTHus B Bo3pacrte 2 mec. 10 nueii u S mec. 20 gHei

Onerero Pacnpenenenue no kimaccam, %
[Topona | Nermnem3zaBoja 2 mec. 10 nHEH, KT 5 mec. 20 gHEH, KT
TOJI0B
Dmuta | | kmace | BHe k. | Dmara | | kmace | BHe ki1
CBUHKH
MuHMMaTbHBIE TPeOOBaHUS 26 23 80 71
JIIOPOK 3 804 99,3 0,7 - 100,0 - -
ooau 3 302 99,7 0,3 - 100,0 - -
XpsSiUKU
MunumanbHbIe TpeOboBaHuUs
JIFOPOK 3 1897 99,7 0,3 0,04 99,6 0,4 -
ooau 3 482 99,2 0,8 - 97,5 2,5 -
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Kak Buaum u3 pe3ynabTaTtoB y0osi THOPUIbI, MOJYyYECHHbIE ¢ 00U MUMENH JIyYIlIHne
yOoitable nokazaTenu. [lorepst Beca mpu TpaHCIIOPTUPOBKE HA 57% MEHbIIE YeM Y TH-
OpUIIOB, TIOTYYEHHBIX JIOPKOM, BbIXon Msca Ha 0,4% Oomblne, a TONIIMHA IIIUKA HA
0,9 MM MeHbIIle. DTO yKa3bIBaeT, 4To THOpUI ¢ 00au OoJsiee TOCTHBIN, YeM ¢ THOpHUT C
JTFOPKOM.

Tabmuma 2
AHaan3 y0osi 0TKOPMOYHOI0 MOJIOIHSIKA, MOJY4€HHOI 0
C MCIOJIb30BAHMEM OTHOBCKHX MOPO/ 001 M JIIOPOK, 10 paclpeleJeHuI0 IMUKA

Tommusa KOJIMYECTBO TYII % oT 0011ero
/o ke, % I'uGpun c 6omu | T'mbpun ¢ mrop- | ['ubpun ¢ 6omu | ['ubpun ¢ mroprkom
’ (LWxLxB) koM (LWxLxD) (LWxLxB) (LWxLxXD)
1 meHee-20 15 8 34,1% 20,5%
2 20-30 29 31 65,9% 79,5%
3 30-6ouee 0 0 0,0% 0,0%
Htoro 44 39 100,0% 100,0%

DTO MOATBEPKAACTCS U aHATU30M YO0Os 1Mo MUKy (Tabnuna 3), ruépumaoB 6014 ¢
TonuHON mmnuka mMeHee 20 MM Obuto 34,1%, a ¢ aropkom 20,5%. B To xe BpeMs Mbl
BUJIUM, YTO, UMEsI OJJMHAKOBBII Bo3pacT 32005 Bec THOPUAOB ¢ 0OJM MEHBIIE, YeM C
mopkoM. Kak ykaspIBasioch, BbIIIe 004N UMEIOT YyTh HUXKE CKOPOCTh POCTa, U3-3a MPH-
CYTCTBHS B CEJICKIIMH OTIIOBCKOW Topo bl 6oau, 50% KpoBH mbeTpeHa, UMEIONTNE MECHb-
IIYI0 CKOPOCTh POCTA YEM JIIOPOK.

Tabmuna 3
AHaju3 y0osi 0OTKOPMOYHOI0 MOJIOTHSIKA, MOJIYYEHHOI'0 ¢ HCIOJIb30BAHHEM OTI[OBCKHX
nopoj1 001U U TIOPOK, M0 pacipeaeIeHHI0 )KHBOT0 Beca MPH 3a00e

KOJIHUYECTBO TOJIOB % oT o011ero

Ne /i Bec 1 ron npu I'uGpun I'uGpun T'u6pr ¢ Gomm I'uGpun
3a00€, KT ¢ 6oau C IFOPKOM (LWXLxB) C IIOPKOM
(LWxLxB) (LWXLxD) (LWxLxD)

1 Menee-90 11 2 25,0% 5,1%

2 90-95 5 4 11,4% 10,3%

3 95-100 8 5 18,2% 12,8%

4 100-105 13 13 29,5% 33,3%

5 105-110 5 9 11,4% 23,1%

6 110-06omee 2 6 4,5% 15,4%

Hroro 44 39 100,0% 100,0%

W3 tabmuue! (3) BUIHO, yTO THOpU ¢ 00K MOCTYNWII Ha 3a00i B 0oJiee HU3KOM
Bece 25,0% umenu Bec 90 kT, u Tobko 4,5% umenu Bec 110 kr u 6onee. ['ubpuabr grop-
ka uMmenu Oosiee Bricokuil Bec 5,1% u 15,4% coorBercTBeHHO. OCHOBHAsI Macca ruOpH-
70B 00enx mopoy Obuia B quana3zone 100-115 kr.
Tabmuna 4
AHaJIN3 Y0051 OTKOPMOYHOI0 MOJIOAHAKA, MOJY4EHHOT0
C UCIIOJIB30BAHMEM OTHOBCKHUX IMOPOA 602]1/1 U JIOPOK, 110 KATCrOpUuAM

KOJIMYECTBO TYII % oT 00111eTO

Ne n/m | Kareropus 1;H66 f;:lf Cl;lfgg II:(?M 1;H66 f;lf Fn6p511 c Jlljog
(LWXLxB) | (LWxLxD) | (LwxLxp) | oM (@LWxLD)

1 1 0 0 0,0% 0,0%

2 2 44 38 100,0% 97,4%

3 3 0 0 0,0% 0,0%

4 4 0 0 0,0% 0,0%

5 i 0 1 0,0% 2,6%
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OTO yKa3bIBaeT, YTO W MIOPOK, U OOAM MPEKpPacCHO COYETAIOTCS B THOpHUIAX MPHU
HCTIOJIb30BAHUU ITUX MOPOJ B KAYECTBE OTLIOBCKUX MPH 3aKIOYUTEIIBHOM CKPEIIMBAHUU
Ha OTKOpPME.

Cnucok JIuTepaTypsbl
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OIEHKA TEHETHYECKOI'O HOTEHIIUAJIA MSAACHOM
U OTKOPMOYHOM NPOAYKTUBHOCTH IO MC4R

Cuzapesa IO.B., Cuzapes B.A.

MarucTpaHThI IEPBOTO Kypca HAMPABICHUS TOATOTOBKHA «300TEXHUSD,
OpnoBckuii rocy1apcTBeHHbIN arpapHblil yHuBepcutet umenu H.B. [Tapaxuna,
Poccus, r. Open

B crarbe paccmarpuBaercsa reH MsICHOM M OTKOpMOUYHOU nponyktuBHocth MC4R. AHa-
JU3 U TOCJIENYIOIIEEe MCIOIb30BaHUE MAapKEpOB IMPU3HAKOB IMPOJYKTUBHOCTHU MPEACTABIISAET
0OJBIION WMHTEpeC sl CeNEeKIMH CBUHEH. B Hacrosiiee BpeMsi BBISBICH LIEJbIA psJl TC€HOB-
KaHIUAATOB M ONpPEIEICHbl UX MOJIUMOP(HBIE BapUAHTHI, KOTOPbIE MOTYT OKa3bIBaTh MPAMOE
WJIM KOCBEHHOE BIIUSIHUE HA PA3BUTHE NMPU3HAKOB MIPOYKTUBHOCTH CBUHEH.

Kniouesvle cnosa: CenbCKOXO3SMCTBEHHBIE JKMBOTHBIE, CEJIEKUHUs, MPOAYKTUBHOCTD,
JAHK-mapkepsl, reHsl.

MCA4R-ren pernientopa MeIaHOKOPTHHA 4 y CBUHEH JIOKAJIM30BaH Ha XpoMocome |
(SSC1) g22-g27. 3amena oaHoro Hykjiacotuaa A Ha G IPUBOIUT K M3MCHCHUIO aMUHO-
KHCIIOTHOTO coctaBa MC4-penentopa. B pe3ynbrare mpoucXOQuT HapylIEHUE PeryJisi-
IIUU CEKPEINH KJIETOK KUPOBOM TKAHH, YTO MPUBOAUT K HAPYIICHHUIO JTUTTUTHOTO OOMEHa
¥ HETIOCPEICTBEHHO BJIMSIET Ha Tporiecc GOPMUPOBAHUS MPU3HAKOB, XapaKTEPU3YIOIIUX
OTKOPMOYHBIE U MSCHBIE KayecTBa CBHHEH. Aiienb A ompezaenser ObICTPbIA pocT U
OOJIBIIIYIO TOJNIIMHY IIMHKA, a auiedb G oTBevaeT 3a 3(HEeKTHBHOCTh POCTa U OONIBIION
MPOLIEHT MOCTHOTO MsAca. ['OMO3UTrOTHBIE CBUHBU C T€HOTUNIOM AA JOCTUralOT PhIHOY-
HOTO Beca Ha TPH JHA ObICTpee, YeM CBHMHBM romo3urotHsie mo amiento G (GG), 3ato y
cBuHel ¢ reHotunioM GG Ha 8% MeHbIIe cana U OTIUYAIOTCS OHU O0Jiee BHICOKOW KOH-
Bepcuen kopma [2].

Penienrrop MC4R skcnpeccupyercss B 00acTu Mo3ra, peryjaupyromei anmeTur,
BIIUSISL TIPU DTOM NOTpeOieHne KopMa 1 OanaHc 3Hepruu. EquHnYHas HyKJIeoTHIHas 3a-
meHa G—A B no3unuu 1426, o6ycnaBiauBaroiias aMUHOKUCIOTHYIO 3ameHy ASpP298Asn,
CBSI3aHHYIO C MOBBIIIEHUEM YIMUTAHHOCTH, CPEIHECYTOUHBIX IPUPOCTOB U YBEIMUYCHUEM
JHEBHOT'O MOTPEOJICHNS KOpMa BIiepBbie Oblia BeissBiieHa Kim ¢ coaBropamu [4]. lanHas
MyTalusi cTajla pacCMaTpUBAThCA B Kaue€CTBE PKOHOMUYECKH 3HAYUMOW, OCOOCHHOU B
CBUHOBOJYECKOW NMPOMBIIUIEHHOCTH benpruu, rae MemIeHHO pacTylias nopoja CBUHEU
MbETPEH YacTO MCMOJB3yeTCs] B KaU€CTBE OTIIOBCKOM MOPOJBI B IIporpaMMax Mo rudpu-
JU3aIiu.
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Nmeromuecs: ceronust cooOmienus o Biuusgaun nomumoppuzma MC4AR Ha mpomyk-
THUBHBIE MTOKAa3aTeNIM HE HOCUT YHUBEPCAIBHOTO XapakTepa [3].

OnHako BBISIBIEH JOBOJIBHO 3aMETHBIN 3((EKT TaHHOTO I'eHa Ha CPEeHECYTOUHBIN
MIPUPOCT, TOTpeOIeHNEe KOPpMa, POCT MBIIIIII, COJAEPKAHUE KUPa B TYIIE U JIJTUHY TYIIH.

B nopaBnsronieM OOJBIIMHCTBE MCCASIOBAHUM, BBIMOJHEHHBIX, KaK Ha YHCTOTIO-
POJIHBIX JKHBOTHBIX, CHHTETHUCCKHUX JTMHUSAX CBUHEH, TaK U Ha JABYX-, TPEX- U YEThIPEX-
MOPOJHBIX KpOccax, UMeeT MecTo cieayroliee cooTHomeHrue reHotunoB MC4R mo cko-
poctu pocra: AA>GG.

Pe3ynbTathl MicciienoBaHuil OOJNBIIMHCTBA aBTOPOB YKa3bIBAIOT HA COOTHOIICHHE
reHotunioB MC4Rmo Tommmae mmuka AA>GG u AG>GG. XoTs, crneayeT OTMETHUTb,
YTO PSAJOM aBTOPOB 3aBUCUMOCTU Mexay reHotunamu mo MC4R BeisiBieHo He Obuto. B
HEKOTOPBIX MCCIICIOBAHMAX OblJIa OOHapykeHa oOpaTHas 3aBUCUMOCTh: AA<GG. Takum
oOpa3zom, BiusgHue reHotuna no MC4RnposiBisieTcs mo-pa3HOMY B 3aBUCUMOCTH OT I10-
POIHOM MPUHAICKHOCTH CBUHEH [1].

MartepuaJjbl M METOAMKA UCCJIEIOBAHUMN
Hayunsle uccnenoBanus npooauiuch B 6a3e 3namenckoro CI'Ll. CkpuHMHT 1O
JIHK-mapkepam npoBoamiicsa y 138 xpsikoB mopoabl Aropok. MaTtepuan miis ucciie1oBa-
HUS-BBIIIMIIBI U3 YITHON PaKOBHHBI.

PesyabTaTsl
Tabmauua 1
Pacnpenenenue amneneii rena MC4R y xpsakoB OO0 «3namenckuii CI'L»
YacToThl BCTPEYaeMOCTH
Yucao ronos T€HOTHIIBI annenu, %
AA AG GG A G
61 13,11 62,30 24,59 0,443 0,557
20 10,00 65,00 25,00 0,425 0,575
34 11,76 61,76 26,47 0,426 0,574
27 22,22 66,67 14,81 0,556 0,444
41 21,95 60,98 17,07 0,524 0,476
21 52,38 38,10 9,52 0,714 0,286

Kak yxe ormedanoce Belle, BbIBOJ 0 BHeapeHnn JJHK-mMapkepoB B mporpaMmsl
CEJICKITMOHHO-TNIEMEHHON pabOThl JOKEH JENaThCs TOJIHKO HA OCHOBAHUU W3YUYCHUS
BIIMSIHUS ICMCTBUSI MAPKEPHBIX TEHOTUIIOB HA MOKA3aTeJIM MPOJYKTUBHOCTH B KOHKPET-
HOM cTaje. C 9Toi 1enbio ObLI0 U3YyUeHO BiausiHUE TeHoTHuna oTioB Mo MC4R Ha noka-
3aTEIM MSICHOM M OTKOPMOYHOM NPOJYKTUBHOCTH ITOTOMCTBA. YUHWTHIBas TO, YTO IS
BbIsBJICHHS feiicTBUs reHotuna MC4R y moTromMcTBa HEOOXOIMMO 3HAHWE TEHOTHIA
MOTOMCTBA, BiIusHUE TeHotumna otua mo MC4R OGyner HOCUTh MEHee BBIpaKEHHBIA Xa-
pakTep. YUuThiBas JOCTOBEPHOE BIMSHHME HA MOKA3aTEIU CKOPOCHEIOCTH F€HOTHUIIA OT-
oB o IGF2 ¢ nenpto uckimouenus BausHus reHotuna QQ B aHaan3e ObUIM MCIONIB30-
BaHBI IOTOMKH OTIIOB ¢ OJMHAKOBEIM reHotunoM mo IGF2 no IGF2.

Pe3ynbpTaThl aHaau3a OTKOPMOYHBIX Kaue€CTB MOTOMCTBA MOPOJIbI JIOPOK B 3aBU-
cuMocTu OT reHoTura oTioB o MC4R 060611eHs! B Tabmumax 2 u 3.
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Tabmumna 2

Bausinue renoruna xpsiko, Ha MC4R Ha 0TKOpMOYHbIE KaUuecTBAa MOTOMCTBA

Mopoabl 1I0POK maem3aBoaa Ne3 (a0CoIOTHBIE TOKA3ATEH)

ToKasaTeis I"'enotun xpsikoB mo MC4R / IGF2
AA/QQ AG/QQ GG/QQ

Yucao H0OTOMKOB 34 528 1O
JKuBoii Bec mpH MOCTaHOBKE Ha BhIpa- 39.840,82 38.540,20 38.340,34
[[ABaHUE, KI.
C/cyT. mpupocT OT POKIEHUS IO MOCTa- 491348.56 48274221 475.343.90
HOBKH Ha BBIpAIIUBAaHUE, T.
H}KHI;IIB(E BEC MO 3aBEPIICHUU BBIPAIIUBA- 122.241.48 122,540,46 120,141,07
C/cyT. mpUpOCT HA BEIpANTMBAHUY, 969,7+11,85 987,8+4,38 962,3+ 10,34
C/cyT. mpupoCT 3a BECh MEPUOJ, T 740,7+£8,08 747,9+2,71 729,3+6,08
Bo3spact noctmxenust maccol 100 kr, aH. 140,7+1,14 140,0+0,37 142,9+0,82

Tabmuma 3

Bausinne renoruna xpsikoB no MC4R Ha TOJIMHY IINHMKA Y TOTOMKOB
MOPO/BI II0POK I1emM3aBoaa Ne3

MoKasaTeis I'enotun xpsikoB no MC4R / IGF2
AA/QQ AG/QQ GG/QQ
Yuclio MoOTOMKOB 34 528 110
JKuBas macca, Kr 122,2+1,48 122,5+0,46 120,1+1,07
TonmmAa MNKKa, B CPEAHEM 10 4 TOYKaM, MM
(bakTrueckas 16,1+0,17 16,3+0,06 16,1+0,14
npuBeaeHHas K x&.M. 100 kr 13,3+0,11 13,44+0,03 13,6+0,07

AHanmM3 reHeTHYecKoro MOTEHIHANa CKOPOCHEIOCTH C MCIOJIb30BaHUEM B Kade-
ctBe Mapkepa reHa MC4R mnokazan, yto xpsku-npousBoautenn OOO «3HaMeHCKUi
CI'll» xapakTepu3yrTCs pacHpeiesieHMeM YacTOT BCTPEYAEMOCTH allieledl JTaHHOTO
MapKkepa, TUIMUYHBIX JJISI COOTBETCTBYIOMUX Topo. [Ipy m3ydeHun BIusHUS T€HOTUIIOB
OTIIOB HA TOKa3aTeJM OTKOPMOYHOHN MPOIYKTUBHOCTH MOTOMCTBA ObLiIa BBISBIIEHA TEH-
JIEHIIMS MPEBOCXOACTBA MOTOMKOB XPSIKOB C T€HOTUIIOM AA HaJ MOTOMKaMH IreTepo3u-
TOTHBIX XPSKOB.
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CEKUNA «HAYKN O 3EMJIE»
K OITPEJAEJIEHUIO ITOHATHUA «BHEITHEDKOHOMMNYECKHUE CBA3N»

Ananvikuna U.IO.
noteHT kadenpsl reorpaduu u MOI', kana. reorp. HayK, JOIEHT,
Bsrckunii rocynapctBeHHsli yHusepceuret, Poceust, r. Kupos

B crarbe paccmaTpuBaeTcs CymIHOCTh NOHSATHM, 3HAUEHUH W B3aWMOCBS3EM KaTErOpHid,
CBSI3aHHBIX C OCOOEHHOCTSIMU HCTOPHUYECKOTIO Pa3BUTHS BHEITHEAIKOHOMUYECKON c(hephl CTPAHBI.
BcecroponHee u3ydeHue CTPYKTYpBI, THHAMUKHA U Teorpaduu BHENTHEIKOHOMHYECKUX CBSI3Ei
OTIpEeICTUTh IJIaBHBIC HAIIPABIICHUS CTPATETUU PA3BUTHUS XO35AHUCTBA, 00ECIEUNBAIOIINE YCIOBUS
JUTISL CO3JaHMsI OJIATOMPHUSTHOTO WHBECTUIIMOHHOTO KJIMMAaTa M MPOW3BOJCTBA KOHKYPEHTOCIIO-
COOHOM TIPOTYKIINH.

Knrouesnvle cnosa: BHENTHEIKOHOMHYECKHE CBA3H, BHCINHCOKOHOMMYCCKAA ACATCIIBHOCTD,
BHEITHEAKOHOMHYCCKHUI KOMIIJICKC, BHCIITHCIKOHOMMYCCKHI INOTCHIIMAJI, BHCIIHCOKOHOMMHYC-
CKas CTparerus.

VYyacTue B MEXIYHAPOJIHOM pa3/elIEHUU TPYyAa ISl OTACNIbHBIX CTPaH U PETHOHOB
OTOCPENyeTCs] CUCTEMON (PYHKIITMOHHPOBAHUSI BHEITHEAKOHOMHUYECKOU cephl, BKIIOUYa-
I0IIe B ceOsl BHEITHEOKOHOMHUYECKHE CBSI3U, BHEIIHEIKOHOMHYECKYIO NEATEIbHOCTD,
BHEIIHE3KOHOMHYECKN KOMILUIEKC, BHEITHEAKOHOMUYECKUI TOTEHIMAM U T.1I.

W3yueHne CyIHOCTH 3TUX KaTEropuil CBUAETENbCTBYET O 3alIyTAHHOCTH MOHSTHH,
3HAYCHHUI U B3aHMMOCBSI3EH, YTO OOBICHIETCS OCOOCHHOCTSIMU UCTOPHUUECKOTO Pa3BUTHS
BHEIIIHEIKOHOMHYECKOU chephl CTPaHBI.

HoBasg kxoHuenuus MexIyHapOJHOTO SKOHOMHUYECKOTO COTPYIHUYECTBA, OCHO-
BaHHas Ha JCICHTPAIN3aIlMH BHEIIHEIKOHOMHUYECKON cephl, 3alI0KuUiia pa3/IeieHue pa-
HEe CYIICCTBOBABIIECTO TMOHSATUS «BHEITHEOKOHOMHUYECKHUE CBS3W» Ha ABE NCHUHUIIUU:
«BHEUTHEAKOHOMUYECKHE CBS3U» U «BHEIIHEIKOHOMHUYECKAS EATEIbHOCTDY.

CymHocTh TepMHHA «BHEIIHEAKOHOMUYECKHUE CBSI3M» MpeicTaBieHa B «['eorpa-
(hUuecKOM SHIIUKIIONEIUYECKOM CJIOBape» KaK «XO035SUCTBEHHOE B3aMMOJICHCTBUE TOCY-
JapCTB, B OCHOBE KOTOPOT'O JIGKUT MEKIYHAPOIHOE pas3jaeiacHue Tpyaa» [3, ¢. 32]. 3aech
e MPUBOAUTCS MHOTOOOpa3ue BHUJIOB BHEIIHMX DKOHOMHUYECKUX CBSI3€H M WX B3aUMO-
CBS3b.

HauGonee mmpokasi TpakTOBKAa CYHNIHOCTH KAaTETOPUH «BHEITHEAKOHOMUYECKHE
cBs3m» gaHa M. T. bama6anoBeim 1 A.M. banabaHOBBIM: «3TO KOMIUIEKCHAsI CHCTEMa pas3-
HOOOpa3HBIX (OPM MEXKIYHAPOIHOTO COTPYIHHUYECTBA TOCYNAPCTB M MX CYOBEKTOBY»
[1, c. 7]. B xauecTBe CyOBEKTOB BBHICTYNAIOT HOCUTENIU MPaB U 00SI3aHHOCTEH, BO3JI0KEH-
HBIX Ha HUX TOCYAapCTBOM, T.€. PETHOHBI, XO3SIICTBEHHbIE CYOBEKThI, UHIUBUIYaIbHbIE
npeAnpUHUMATEH.

BremrneskoHOMUUYECKHE CBSI3U (POPMUPYIOTCS B MPOIIECCE UCTOPUIECKOTO PA3BU-
TUS U OTpaxaroT GYHKIIMOHUPOBAHUE CHUCTEMbl SKOHOMHYECKHUX OTHOIICHHUH, BO3ZHUKA-
IOIIUX MPU JABUKEHUU PECYPCOB BCEX BUJIOB MEXKAY rOCYAapCTBAMU U SKOHOMUYECKUMU
CyOBeKTaMU Pa3IMYHBIX TOCYAAPCTB.

B.B. IlokpoBckas omnpesenseT BHENTHEAKOHOMUYECKHUE CBSI3U KakK «(OpMBI pealu-
3aIlMi MEXTOCYAapCTBEHHBIX OTHOIICHUH (HE ONMpesesis uX YPOBEHb) B YAaCTH HAyYHO-
TEXHUYECKOr0, TMPOU3BOJACTBEHHOTO H TOPrOBOrO0 COTPYAHMYECTBA U BaJIOTHO-
(UHAHCOBBIX OTHOIICHUI [6, ¢. 18].
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OnHako B MPUBEJEHHBIX OMPEACICHUSIX HE JAeTCd OObSICHEHUS, KAKUE CTPYKTYp-
HBIC JIEMEHTBI BXOISAT B CHUCTEMY YKOHOMHYECKUX OTHOIICHHM, 00Pa3yrOIINX BHEITHE-
HPKOHOMHUYECKHE CBS3U. B COOTBETCTBUU C 3TUM BO3HUKAET HEOOXOAMMOCTH MX KJIACCHU-
dukauu, pacnpeeracHus Ha KOHKPETHbIE TPYIIbI 1O OMpPEIeICHHBIM IMpU3HAKaM JIs
JIOCTH>KEHUS TTOCTaBJICHHBIX IIEJICH.

[Ipennoxennass knaccupukanus BHEIIHEIKOHOMUYECKHUX CBsI3€ BO MHOTOM
UJICHTUYHA TIOHUMAaHUIO OTECYECTBEHHBIMU aBTOPAMH COJEp)KaHUSI MOHSTHUS «BHEIIHE-
AKOHOMUYECKAS ICSITEIbHOCTDY.

Tak, A.H. Muxaisind omnpenensier BHEIMITHEAKOHOMUYECKYIO JESTEIbHOCTh Kak
«COBOKYITHOCTh MPOU3BOICTBEHHO-XO3SICTBEHHBIX, OPTaHU3aIIMOHHO-TEXHUYECKUX, (U-
HAaHCOBO-?KOHOMHUYECKHUX, KOMMEPUYECKUX (PYHKIMN, CBA3aHHBIX C MPOBEJACHUEM BHEIII-
HETOPTOBBIX CJEIOK, YYACTHEM B MEXKIAYHAPOJHOM HHBECTUIIMOHHOM COTPYAHHYECTBE,
MEXIYHApOIHON KOOIEpalyy, BAIIOTHBIX U (PUHAHCOBO-KPEAUTHBIX OIMEPALIUSIX)
[S, c. 5]. C. IlonoB 1moj BHEUIHEIKOHOMHUYECKOUN JESTEIbHOCTHI0O TOHUMAET «MEXyHa-
POJIHBIE XO3SIMCTBEHHBIE U TOPrOBO-NMOJIUTUYECKUE OTHOIIEHUS, B CPEepy KOTOPHIX BXO-
IAT: OOMEH TOoBapamH, CIElUaNu3alus ¢ KOOMepalus MPOU3BOJACTBA, HAY4YHO-
TEXHUYECKOE COTPYAHUYECTBO, OKa3aHHE YKOHOMUYECKOTO U TEXHUYECKOTO CONCUCTBUS,
CO3/IJaHWE COBMECTHBIX MPEANPUITUN U Apyrue (HOpMbl SKOHOMHUYECKOTO COTPYIHUYE-
ctBa» [7, c. 7].

Jlaxe HEOOIBIION 0030p CYIIECTBYIOMIUX MOIXO00B CBUIETEIBCTBYET O HEOOXO-
JTUMOCTH HaXOXJEHUS COOTHOILICHUS TOHATUN «BHEUTHEAKOHOMUYECKHE CBS3U» U
«BHEITHEAIKOHOMHUYECKAS JEATETBLHOCTh». B  HCCIeNOBaHMSIX HEKOTOPHIX YUCHBIX-
HPKOHOMHCTOB ATOT ACTEKT MOJIYYaeT OTPaKCHHE.

Tak E.®. IIpokymeB ompeaensieT BHEUIHEIKOHOMUYECKYIO JAESTEIbHOCTh Kak
«Tpo1ecc (COBOKYMHOCTh MOCIE0BATEIbHBIX JEHCTBHI) MO peaau3aliii BHEITHEIKOHO-
Mu4eckux cBszei» [8, c. 6]. N.T. banabanos u A.W. bainaGaHoB nmpeacCTaBIsIOT BHEITHE-
HPKOHOMHUYECKHE CBSA3U KaK «MHCTPYMEHT BO3CHCTBUSI HA SKOHOMUUYECKYIO CUCTEMY TOC-
yAapcTBa, KOTOPOE OCYIIECTBIISIETCS Yepe3 MEXaHU3M BHEITHEIKOHOMUYECKOU JIeSITelb-
HocTH» [1, c. 11].

[Tox BHemHeskoHOMUYECKOM nestenbHOCThI0 O.H. Boponkosa [2, ¢.18] moHumaer
COBOKYITHOCTb JICHCTBHI MO CO3AAHUIO M TPOABIKCHUIO HA BHEIIHUN PHIHOK KAKHX-JTHOO
00BEKTOB (TOBAPOB, YCIYT, TEXHOJOTUH, KAMUTAIOB U T.J.) TOCPEACTBOM HCIIOJIb30BAHUS
CHUCTEMBI BHEIITHEAKOHOMUYECKUX CBS3E€M CTPaHBI, BKIIFOUAIOIIUX HOPMATHBHO-TIPABOBHIE U
OpTraHU3AIMOHHBIC YCIOBHS (DYHKIIMOHUPOBAHUS XO3SMCTBYIOIINX CYOBEKTOB.

B T0 ke Bpemsi THOCE0JI0THYECKHEe KOPHU U3YYaeMbIX MOHSATUN Pa3IuYHbI: BHEIII-
HEIKOHOMHUYECKHE CBSI3U SIBIIIOTCS KaTETOPHEH, MOTYyYMBIICH pacCpOCTPAHCHUE M aK-
TUBHO HCIOJIb3YEMOI B YCIOBUSIX KOMaHJHO-aIMHUHUCTPATUBHOW IKOHOMHUKH U TOCY-
JTAPCTBEHHOW MOHOTIOJIMM;, BHEITHEAKOHOMHUYECKAS ESITEIIbHOCTh OTHOCUTCSA K PHIHOY-
HOU cepe, OTIUYAETCS MPaBOBOM aBTOHOMHOCTBIO M SKOHOMHYECKOW U IOPUIUYECKON
HE3aBHCHUMOCTBIO OT T'OCY/IapCTBEHHOM OTEKH.

B ycnoBusix peIHOYHOW IKOHOMHUKH, ICHEHTPATH3AlUA BHEIIHEIKOHOMHYECKOM
chepbl ¥ MpeBpaIllCHUs] TPEANPUATHS B TJIABHOE 3BEHO MEXKIYHApOJIHOTO SKOHOMHUYE-
CKOTO B3aMMOJICUCTBUSI COOTHOIIEHHWE TOHATUM «BHEIIHEIKOHOMHYECKUE CBSI3M» U
«BHEUIHEAIKOHOMUYECKAs JCSITEIbHOCTBY MPOSIBISETCS B pa3pe3e yNpPaBICHUYECKOTO ac-
MEKTa: BHEIIHEAKOHOMUYECKHE CBSA3U OTHOCSTCA K YPOBHIO MaKpOSKOHOMHUYECKOTO pe-
TYJUPOBAHUS U TIPEJICTABISIOT COOO0M MPOCKITNIO Ha HAITMOHATBLHYIO SKOHOMHUKY MEX Y-
HApOJIHBIX 3KOHOMHYECKHUX OTHOILICHUW, 8 BHEIIHEIKOHOMHYECKAs NEATENbHOCTh — K
MUKpPOYPOBHIO, T.€. K YPOBHIO MPEANPUHUMATEIBCKUX CTPYKTYp C MOJHOM CaMOCTOSI-
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TEIBHOCTHIO B BHIOOpE BHEIIHETO PhIHKA M MHOCTPAHHOTO MapTHEpa, GopM M METOIO0B
paboThI ¢ yueToM n30paHHOI BHEITHEAKOHOMHYECKON CTPATETHH.

YnorpebiieHue MOHATUS «BHEIIHEAKOHOMHUYECKAs AESITENIbHOCTh PETHOHA» MpE-
II0JIAraeT CBEJAEHUE €r0 CYIIHOCTH K MEXaHUYECKOM CyMME BHEIIHEOKOHOMHYECKOUN 1es-
TEIBHOCTU MPEANPUHUMATENBCKUX CTPYKTYp, paOOTalOIUX U 3apErMCTPUPOBAHHBIX Ha
naHHOU Tepputopuu. CleyeT yUYUThIBaTh, YTO KAKJI0€ MPEAIPUITHE, OCYILECTBISAIONIEE
BHEIIHEOKOHOMMYECKYIO JIESATEIBHOCTD, IPECIEAYET CBOU OIPEIACICHHBIE LEIU, YTO B
COBOKYIIHOCTH NPHUBOJMUT K CYIIECTBOBAHMIO MHOXXECTBEHHOCTH YaCTHBIX MHTEPECOB U
BO3MOXXHOCTHU NPOSIBJICHUS U YCUJIEHUS LIEHTPOOESKHBIX TEHJIECHIMH KaK B caMOil BHEIII-
HEAIKOHOMMUECKOHU cdepe, Tak U B pacnpeaesieHnn 3¢pdeKkTa OT BHEITHEAKOHOMUYECKON
NEATEIBbHOCTH, a 3HAYUT, — K AC3UHTErpalii YKOHOMUYECKOT0 MPOCTPAHCTBA PETMOHA.

[Ipuopurer oOumx (HaMOHAIBHBIX) LieNIel Haa OoJee YaCTHBIMU PErHOHANIbHBI-
MU LEISMH U LEJSIMH NMPEAUPUATHN, C OXHON CTOPOHBI, U HAJINYME BHEIIHEOKOHOMMYE-
CKOMl aKTHBHOCTH XO3SAHCTBYIOUIMX CYOBEKTOB — MPEANPUATAA M PYKOBOISILUX
OpPraHOB — C JPYroM, IPENONPENCISIIOT UCIOIb30BAHUE TEPMHMHA «BHEIIHEDKOHOMHUYE-
CKHE CBsA3M peruoHa». [locmenHue MOHMMAOTCA KaK OPraHWYHBIN AJIEMEHT MEKIyHa-
POIHBIX 3KOHOMMYECKHUX OTHOLICHUM WM JJEMEHT BHEIIHEOKOHOMMYECKUX OTHOIICHUMN
CTpaHbl, CKJIAJbIBAIOIINXCSA U Pa3BUBAIOIINXCS HA OCHOBE MEXIYHAPOJHOTO Pa3AcIICHUS
TpyJa, KOPPEKTUPYEMbI C y4eTOM H30paHHOW BHEIIHEIKOHOMMYECKOW CTpaTeruu u
HaIIPaBJICHHBI HA BOCIPOM3BOJICTBO BHEIIHEAKOHOMHYECKOTO MOTEHIMANIa PETMOHAIb-
HOM SKOHOMMKH MOCPEACTBOM MPUPAIICHHUS] KOHEYHOTO pe3yJibTrata ee (PyHKIHOHUpPOBa-
HUS — BAJIOBOTO PETHOHAIBHOIO MPOAYKTA.

CoOBOKYIHOCTb MpPEANPUATUN U OpraHU3allfil, BKIIOYEHHBIX B T€ WIN HHbIE (OP-
MbI MEXAYHApPOJHOTO pa3lieleHHs] TPYyJa, 0ObEIMHEHHBIX PErHOHATBHBIM MEXaHU3MOM
(GYHKIMOHUPOBAHUS, TOJb3YIOMIMXCA PErHOHANBHON MHOPAcTpyKTypol (BKIIOYas WH-
(bpacTpyKTypy PETMOHAIIBHOTO PbIHKA) U YYacTBYIOIIMX Ha 3KOHOMHUYECKOH OCHOBE B
pelieHny npodsieM aHHOM TeppuTopuu, no MHeHuto Muponenko H.C. u I'urepa B.A.
MpeicTaBisieT co00N «peruoHaIbHbI BHEIIHEIKOHOMHUYECKHI KoMIuiekcy. OCHOBOMO-
Jaraoias 1ejib TaKOro KOMIUIEKCa 3aKiiovaercs B (OPMUPOBAHUM PEXUMa ONTUMAIb-
HOM OTKPBITOCTH YKOHOMHUKH PETUOHA ISl MUPOBOTO PBIHKA.

C TOYKM 3peHusi CUCTEMHOTO U KOMILIEKCHOTO MOAX0/4a Hanbosiee MoJIHO OTpaxa-
€T CYLUIHOCTb TEPMHMHA «PETMOHAJIBHBIA BHEIIHEOKOHOMHUYECKUN KOMILIEKC» OIpeaese-
nue, nannoe JI.JI. XKuranosoii [4, ¢. 30] — «BHEITHEIKOHOMHYECKUI KOMILIEKC — 3TO 3a-
KOHOMEpPHOE T'apMOHMYHOE COYETAaHUE B3aMMOOOYCJIOBIIEHHBIX areéHTOB BHEIIHEIKOHO-
MUYECKON J1eATeIbHOCTH, 00ECIEeUMBAIOIINX YCTOMUUBBIE, COMpPSKEHHbIE, PEryjIupye-
MBIE «BEPTUKAJIBHBIE» U «TOPU3OHTAIBHBIC» CBS3W B CHCTEME XO3SMCTBA Pa3IMYHOMN
TEPPUTOPUAIILHON Hepapxun». BHENIHEOIKOHOMUYECKAsT AEATEIBHOCTh U BHEIIHEIKOHO-
MHYECKHUE CBSI3H SIBIISIIOTCS HEOTHEMIIEMBIMH, B3aNMOCBSI3aHHBIMH IIPOLECCAMH BHEIIIHE-
HKOHOMMYECKOI0 KOMILIeKca. Eciiu BHENTHEAKOHOMUYECKas AeSTENbHOCTh — 3TO paboTa
XO3SIUCTBYIOIIMX CYOBEKTOB, HANpaBJIEHHAs Ha COTPYAHMYECTBO B pPaMKax HAI[MOHAJb-
HOTO U TJ100a7IbHOTO XO35HCTBA, TO CYIIIHOCTh BHEIIHEIKOHOMHYECKHX CBsI3eil B 0OMEHe
pe3yapTaTaMU 3TOM AESTEIbHOCTH.

Pecuonanvnvle sHewnedKOHOMUYECKUE CBA3U — MO CUCEMA PA3ZHOOOPA3HLIX
Gdopm MedAHcOyHapoOHo20 COmMpyOHULECmB8a CYObEeKmMo8 20Cy0apcmed, QYHKYUOHUpPYo-
Was Ha OCHOBE 2APMOHUYHO20 COYEMAaHUs A2eHMOE8 6HEUHEIKOHOMULECKOU 0esamenlbHO-
cmu ¢ y4emom 6HEUHEIKOHOMUYECKOU cmpame2uu U KOMNIEKCHO20 UCNONb306aAHUS
6HEUHEIKOHOMUYECKO20 NOMEHYUANA PECUOHA.

[Toxg BHENIHEAKOHOMUYECKHM MOTEHIIMAJIOM PErMoHa CleAyeT NOHUMAaTh COBO-
KYIHOCTbh PECYPCOB MECTHOTO U HHOCTPAHHOTO MPOUCXOXKICHHUS, CTIOCOOHBIX IPUHUMATD
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ydacThe B TMPOW3BOJICTBE MATEPUAIBHBIX OJlar W OKa3aHWU YCIYT Ha OMPEIEICHHOM
YPOBHE Pa3BUTHSI MPOU3BOAUTEIBHBIX CUJ JAaHHOW TEPPUTOPHH M OOJATAIOIINX MEKIO-
CyIapCTBEHHOM MOOWJIBHOCTBIO. MCX0/s1 M3 HaJMUUs COOTBETCTBYIOLIETO BHEITHEIKO-
HOMHUYECKOI0 MOTEHIIHAJla U BHEUIHEAKOHOMUYECKOTO KOMIUIEKCa, 00eCTICYMBAOIIETO
€ro palMoHAIBFHOE MCTIOJIb30BaHUE, KAKIBI PETHOH BBHIJACISICT COOCTBEHHBIC BHEITHE-
AKOHOMHUYECKHE TPHUOPUTETHI M (OPMHUPYET OMPEACIICHHYIO BHEITHEIKOHOMHUUYECKYIO
CTpaTETHIO.

[IpaBuIbHBIN BBIOOP BHEHNTHEIKOHOMHUUYECKOM CTPATETHUU MO3BOJISIET CKOHIICHTPH-
poBaTh YCUIIUA U PECYPCHl HA pEeAM3allMd BHEIIHEIKOHOMUYECKOrO MOTEHIIMAIA U TEM
caMbIM o0ecrieunTh 3(PPEKTUBHOE Pa3BUTHE BHEUTHEAKOHOMUYECKUX CBSI3€l PErMOHOB B
MPOLECCE X MHTETPALIMU B MUPOBYIO XO3AMCTBEHHYIO cHUCcTEMY. [Ipy 3TOM BHEIIHEIKO-
HOMMYECKAsl CTpPaTErusi PEruoHa JIOJDKHA KOPPEIUPOBATH C BHEIIHEAKOHOMHYECKOMN
CTpaTeTHel CTpaHbl U B KOHEUHOM HTOT€ CIIOCOOCTBOBATh HAIIMOHAIIBHOMY PKOHOMHUYE-
CKOMY POCTY.
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N3MEHEHUE ®YHKIIMOHAJIBHOI'O UCITOJIb30BAHUA
TEPPUTOPUU ’KUPHOBCKOI'O PAMMOHA BOJITOT'PAJICKOM OBJIACTH
C 1995 110 2015 rr.

T'opwikosa JLIO.

noteHT kadeapsl puzndeckoit reorpaduu U JaHAIIAPTHON YKOJIOTHH, K.T.H.,
CapaToBCKUI HAllMOHAJIBHBIN UCCIIEN0BATEIBCKIAN FOCY1aPCTBEHHBIN
yauBepcureT umenu H.I'. Yepnsimesckoro, Poccus, r. Capatos

Ilpockypuna HU.A.
CTyZeHTKa reorpadudeckoro ¢akynprera, CapaTOBCKHI HAIMOHAIBHBIN HCCIEI0BATENb-
ckuii rocynapcTBeHHbI yHuBepcuteT uMeHn H.I'. YUepneiesckoro, Poccus, r. CaparoB

B crathe ocCBelEeHHI HU3MCHCHUS, IPOU30LICAIINEC B (bYHKLII/IOHaHBHOM HCII0JIb30BaHUH

tepputopun KupHoBCckoro paifona Bousrorpanckoit obmactu 3a ABaJUATHIETHUH MEpUOJ
(1995-2015 rr.), BBISBICHHBIE HAa OCHOBE aHAJIM3a APXUBHBIX MATCPUAIIOB AIMHHUCTPAIUH
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JKupHoBckoro paiioHa, a TaKXe psja KapT, B TOM YHCJIE U aBTOPCKUX. J[aHbI KpaTKue pa3bscHe-
HUS IPUYUH, MTOBJIEKIINX U3MEHEHUS IUIOMaied OTAEIbHBIX KaTErOpuil 3eMeb.

Kniouesvie cnosa: GpyHKIMOHAIBHBIE 30HBl, (DYHKIIMOHAJIBHOE HCIOJIb30BAHUE TEPPUTO-
pUHU, U3MEHEHHUE IUIOLIANeH pa3/IMYHbIX KaTeropui 3emens, JKupHoBCkui paiioH, Bosrorpan-
cKasi 00J1acTb.

OyHKIMOHATIBHBIE BO3MOXKHOCTH JIF000# IPUPOJIHON TEPPUTOPUH, BOBJICUCHHOH B
AKTUBHYIO aHTPOIOTEHHYIO ACSTEIbHOCTh HeOe3rpaHuyHbl. llomnepxkuBarh rapMOHUY-
HbI€ OTHOILICHHUS C TPUPOJIOI TTO3BOJISIET TPAMOTHO OpraHM30BaHHAsl XO3MCTBEHHAS JIesI-
TEJIBHOCTh, KOTOpAsi MPEIoiaracT MPOTHO3UPOBAHUE U KOHTPOJIUPOBAHUE aHTPOIIOTEH-
HOU HAarpy3Kk Ha JaHHOW TEPPUTOPUHU, AJIT YEro HeoOXOAMMO HAOII0/IaTh 32 U3MEHEHHU-
MU ee (YHKIMOHAIBHOTO HCMOJb30BaHusA. [loaTOMy 1eNbl0 JaHHOTO HUCCIEeI0BaHUS
SIBIJIOCH BBISIBIICHUE M3MEHEHUHN (PYHKIIMOHAJIBLHOTO WCIOJIb30BaHUsS Tepputropun Kup-
HOBCKOTO paiioHa Bosrorpaackoii oomactu 3a aBafnaruietauii nepuon (1995-2015 rr.).

Jns peanuzanuy MOCTaBICHHOM €M, BO-TIEPBBIX, ObUTH OmpenenaeHbl (yHKIIHO-
HaJbHBIE 30HBI HA TEPPUTOPUU JTAHHOTO pailoHa (MHTEHCHUBHOTO T'PaJlOCTPOUTEIHHOTO
OCBOCHHUS;, CENTbCKOXO03SMCTBEHHOTO U HECEIbCKOX03CTBEHHOTO UCIIOIb30BAHUS TEPPHU-
TOPUHU; OTPAHUYEHHOTO XO3UCTBEHHOTO UCIIOJIb30BaHUs); BO-BTOPBIX, cOOpaH (akTuye-
CKHMI MaTepuall o PyHKIUOHATFHOMY HMCIOJIb30BaHUIO TeppuTopun 3a 1995 u 2015 rr.
Y TIPOBEJICH aHAJIU3 CTPYKTYPbI 3€MJICMIONB30BAHMS 32 ATH MEPUOJBI; B-TPEThUX, B MPO-
rpamme Maplnfo cocraBnena kapra (QyHKIIMOHAIBLHOTO HCIIONB30BAHUS TEPPUTOPUU
XKupnosckoro paitona Bonrorpanckoit obmactu Ha 2015 roxa; B-ueTBEpTHIX, CO3/aHa
KapTocXeMa re0dKOJIOTUYECKOM ONMaCHOCTH JIaHHOTO paioHa.

JKupHOBCKUI paifloH pacmoioXkeH B ceBepo-BocTouHOM uactu [IpaBoOepexbs
Bonrorpaackoit obnactu B crennoi oonactu Hwknero [MoBomkss [2, c. 3; 3].

B 1995-1996 romax o6mias miomnaas TEPPUTOPUU paiioHa cocTtasisiia 297 136 ra.
@OyHKIMOHAJbHAs 30Ha IPAIOCTPOUTEIBLHOTO OCBOEHHUS 3aHuMana 15 736 ra. 30HbI celb-
CKOXO3SIUCTBEHHOTO U  HECEIbCKOXO35MCTBEHHOTO HCIOJIb30BAHUA TEPPUTOPUH  —
280 030 ra. 3emau NpUPOAOOXPAHHOTO 3HAYEHUSI, OTHOCAIIUECS K 30HE HECEIbCKOX035 -
CTBEHHOTO HCIIOJIb30BaHMs, UMENH Tuiomaab 45 217 ra. 3HauuTenbHOE MPOIEHTHOE BBI-
pakeHHue UMM 3eMJIU CEIbCKOXO03IMCTBEHHOTO HazHaueHUs (79% ot oOIel miomaau
HCCIIEyeMOro paiioHa). 3eMiIu MOCENCHU COCTaBIsIM Bcero uiib 2,8%, a BOT 3eMJIU
necHoro ¢ouaa u 3eminu 3amaca umenu 8,0% u 0,5% oT o0mieit miomaan paiioHa cooT-
BETCTBEHHO. 3€MJIM MPOMBIIUIEHHOCTH, JHEPT€TUKHU, TPAHCIIOPTA, CBSI3H, PaJHOBEIIAHUS
3anumaiu 2,5% paccMarpuBaemMoil Tepputopud [5, 6].

AHanu3 apXuBHBIX JTOKYMeHTOB OTnena yrpaBieHUs MYHHUIIUTAIBLHBIM HUMYIIEe-
CTBOM U 3€MEIbHBIX OTHOIICHH KOMHTETAa SKOHOMHUKH, OOIKeTa M (PMHAHCOB aMUHU-
cTpaiuu JKHUPHOBCKOTO MYHHMIIMIAIBLHOIO paiioHa [5, 6, 7] U cocTaBiIeHHO aBTOpamMu
KapThl «DyHKIMOHAIBHOE HCIOJIb30BaHUE Tepputopuu KUpHOBCKOTO paiiona Bomro-
rpajickoit obmactu Ha 2015m» mokasai, uto 3a nepuoa 1995-2015 romgos HEKOTOPHIE KaTe-
TOpUU 3eMeJb MOTEPSIN CBOU IUIOIIAIU, a 3€MJIU CEIbCKOXO35MCTBEHHOTO HA3HAYEHUS U
HACEJICHHBIX IMYHKTOB, HAMPOTUB, YBEIMYWIHCH (Tabmuia). Ha mpoTskeHnn paccmarpu-
BaeMOro Teprojia HaOI0IaI0Ch BO3PACTAHKUE POJIM arpOMPOMBIIIIEHHOTO KOMILIeKca. B
pesynbrare, Ha 5,6%, Kak BUIHO U3 TaOJIUIII, YBEIUYWINCH 3EMIIH CEIhCKOXO3SIICTBEH-
HOTO HA3HAYEHMsI, KOTOPbIE MMOBCEMECTHO PACIPOCTPAHEHBI MO TeppUTOpUM paiioHa. B
000pOT OBUTM BOBJICUEHBI U paHEE HEHCIOJIb30BaHHbBIE 3eMId. W3 CenbX03yroanii OTHO-
CUTEJIBHO PAaBHOMEPHO pa3MelnieHbl maxoTHbIe (71% OT CenbCKOX03MCTBEHHBIX 3€MEIb),
nacTOuIa B OCHOBHOM 3aHUMAIOT LIEHTPAJIbHYIO OCEBYIO YacTh paiioHa.

46



N3menenue miomaaei kareropuii 3emesib JKUpHOBCKOro paiiona
BoJarorpaackoii o6saactu 3a nepuoa 1995-2015 rr.

Tabmuma

HN3meHeHne
1995 roa 2015 roa nromaneii (+, -)
Kareropuu 3emenn Mromans Mromans
> % > % ra %
ra ra
3emiu CENBCKOXO03IMCTBEHHOT'O 234 800 79 251 566 84.6 | 16766 5.6
Ha3HAYEHHS
3eMJIM TTPOMBIIIUICHHOCTH, TPaHCIOp-
Ta, CBS3W, PaAUOBEINAHUS, DHEPIreTH- 7430 2,5 4103 1,4 -3327 -1,1
K#, 000pOHBI ¥ HHOTO Ha3HAYCHUS
3eMIIi HaceJICHHBIX ITYHKTOB 8 488 2,8 10 251 3,5 1763 0,7
3emun iecHOTO hoHIA 23713 8 23 420 7,9 -293 -0,1
[Tpoune 3emin 22 705 17,7 7760 26 |-14945| -51
Bcero 3emens 297 136 100 297 100 100 -36 0

Uto kacaeTrcsi CEHOKOCOB (2% OT CelbCKOXO3SUCTBEHHBIX ILIOMIAEH), TO OHU
MPUYPOUYEHBI K JOJMHAM MAaJIbIX pPeK, B OOJbIlel CTeNeHH K oJuHe p. MeaBeauisl. 3a-
METHas J0Ji 3€MENb CEeJIbCKOXO35ICTBEHHOTO Ha3HAYEHUs PAcIoJiaraeTcs Mo COCeACTBY
C OBparamu 1 OaJKamu.

Ha 1,1% ymeHpmmancey miomaan 3eMeab IpOMBIIUIEHHOCTH, TPAHCIIOPTA, CBA3H,
pajioBeNIaHus], YHEPTETUKU U OOOPOHBI. DTO CBS3aHO C MPEKpallleHUEeM JKCIUTyaTaluu
MeCT J0OBIYM TOJE3HBIX MCKOMAEMBbIX, 3aKPBITUEM psla MPEANPUATUN U COKpALICHUEM
TEPPUTOPUU OOOPOHHOTO Ha3HAYECHHUSI.

CToHUT OTMETUTH, YTO TEPPUTOPUS pailoHa OTHOCUTCS K CTAPOOCBOEHHBIM HedTe-
ra30HOCHBIM paiioHaM Poccuu. 3amacel yriieBOJOpPOIOB, B OCHOBHOM, HaXOJSATCSA Ha CTa-
JTUU UCTOILEHHUS, MECTOPOXKACHUS MPEUMYILECTBEHHO Melkue. VckitoueHue npencras-
asier IlamsatHo CacoBckoe He(pTSHOE MECTOPOXKICHME, TEKYIHe 3amachl KOTOPOro co-
CTaBJISIIOT MOYTH TOJOBUHY OanaHCOBBIX 3anmacoB HedTu Bonrorpanckoit obnactu. 3ama-
Chl OOJIBIITMHCTBA MECTOPOXKICHHUI pailloHa HAXOMSITCS Ha 3aBEepIIAIOIICH CTaauu pa3pa-
6otku. Cpeansisi BBIpaOOTaHHOCTH pa3BeOYHBIX 3aracoB HeTH cocTapiseT 85% [4].

3emiu JiecHOTro (hOHMIa ¢ TeUEHUEM BPEMEHH He MPeTepresu CHIIbHBIX N3MEHEHHH.
Ha coBpemenHom starne onu 3aHuMaroT 7,9% JKHPHOBCKOTO MYHHUIIUIIATHLHOTO 00pa3o-
BaHUS U PACTIONIOKEHBI MPEUMYILIECTBEHHO K BOCTOKY OT peku Measeauiia.

OCHOBHYO JIOJTIO JIECHOTO (POH/Ia COCTABIISIFOT TJIOMIAAN HATOPHBIX, OalipayHbIX U
MMOMMEHHBIX JIeCOB. [IoMIMEHHBIN JIEC TPOU3PACTAET HA MPOTSHKEHUHM NOMMBI peku Men-
BEJUIa, HE3HAUMTENIbHbIE YYAaCTKU HAXOMAATCS MO HEOOJIbIIMM peKaM, €€ IMPUTOKaM.
KpymnHble MaccuBbI HArOPHBIX JIECOB COXPAHUINCH Ha maTo ['ycenbcko-TerepeBsaTcKOro
KpsKa M BO3BBILIEHHOCTAX MeaBeaniKkon rpsasl. baiipauHslil jiec Mpou3pacTaeT TOJIbKO
Ha npupoaHoi teppuropun «TerepeBsaTckuii» [1]. Bece 3tu neca oTHocATea K rocyaap-
CTBEHHOMY JiecHOMY (oHay. IlpomsBojacTBeHHass 3aroToBKa JIPEBECHMHBbI B HHUX He
IPOBOAMTCS.

B crpykrype OOIIT npezacraBiieHbl TOJBKO 3aKa3HUKHU U NaMATHUKHA npupoasl. C
1995 ronma mo 2015 rox ux oOmas miomaab YMEHbIIWIACH MOYTH Ha 8,5%, BciencTBue
TOTO, YTO HEKOTOPBIE TEPPUTOPUU MTOTEPSIIU CTATYC MPUPOAOOXPAHHBIX.

VBenuueHue 3eMellb HaCEeJIeHHbIX MYHKTOB Ha 0,7% MpOM301110 B CBA3U C POCTOM
YUCICHHOCTH HaceneHus. CTOUT 3aMeTHTh, YTO POCT YMCIEHHOCTH HaceJIeHHs HaOmio-
Jajcsk Ha TeppuTtopuu Bceit Bomrorpaackod obGnactu B 1enom, HauuHas ¢ 1989 roma
[2, c. 13]. [lna pacmmpeHus: MOLIAJE€l HACENEHHbIX MYHKTOB HCIIOJIb30BAJIUCH 3EMJIU
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¢doHIa pe3epBOB U 3eMITH, HAXOASAIIUECS B IOJIb30BAHUH CEIIbCKOXO3IUCTBEHHBIX MpE-
IIPUATHM, B CBSI3U C PEKPALICHUEM UX JEATEIBHOCTH HA TEPPUTOPUU palioHa.

[IpocTpaHCTBEHHO-BpEMEHHBIE 3aKOHOMEPHOCTH B3aUMOJEIHCTBUS 4YeEJIOBEKA C
OKPY’KaOIIEH IPUPOJHON CPENOY NPUBEIIH K TOMY, UTO B pallOHE YK€ ITOJIHOLIEHHO MPO-
ABJIAIOTCSI U3MEHEHHs NPUPOJHOM Cpelbl, HEKOTOPHIE U3 KOTOPBIX CONPOBOXKIAAKOTCS
KOMILIEKCOM 3KOJIOTHYeCcKHX npobneM. ['eoskosornyeckass o0CTaHOBKa Ha TEPPUTOPUU
U3MEHSIETCS OT «JIONYCTUMON» Ha nepudepun paccMaTpuBaeMoOro panoHa, 10 «OIU3KOH
K KpUTHUYECKOI» OOCTAaHOBKM Ha €T0 CEBEPE U I0r0-BOCTOKE.
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CEKUMA « TEXHUNYECKME HAYKN»

CPABHUTEJIbHBINA AHAJIA3 CPEJICTB 3AIIATHI HH®OPMAILIUA
OT HECAHKIIMOHHUPOBAHHOI'O JOCTYIIA

Anexkcees /I.C.
cryaeHt kadenpsl «MHbopmarmonHas 6€30MacHOCTb CUCTEM U TEXHOJIOTUIY,
[len3eHckuit rocygapCTBEHHBIN yHUBEpcUTET, Poccus, r. [len3a

B crathe paccmaTpuBarOTCsi OCHOBHBIE (DYHKIIMM M OCOOCHHOCTH CpPEACTB 3aIUTHl MH-
dopManuu OT HECAHKIIMOHMPOBAHHOTO JOCTyHa. DTU CpEACTBa BechbMa pa3HoOoOpasHbl. Mx
CPAaBHUTEJIbHBIA aHAIN3 MOXKET YIPOCTUTH BHIOOD JIJIs1 KOHKPETHOT'O CIIydasl.

Kniouegvie cnoea: 3amura uMH(GOpPMALUH, HECAaHKIMOHUPOBAHHBIA NOCTYIH, 3(dexTus-
HOCTb, CTaOUIIBHOCTh, HTH(POPMALIMOHHAS CUCTEMA, LIeIOCTHOCTh, COBMECTUMOCTb.

KommbroTepHasi 6€30MacHOCTh SBISETCS KIIOUEBOM COCTABIISIFOIICH 3aIUTHI JO-
0011 nHGOPMAIIMOHHON CHCTEMBI U BO MHOTOM ompeaeisieT ee d3(hPEeKTUBHOCTD B IICJIOM.
Oco0oe MecTo B KOMIBIOTEPHON OE30MaCHOCTH OTBOAMUTCS 3aliuTe WHGOPMAILUU OT He-
CaHKIIMOHUPOBAHHOTO JIOCTYIA, MPOTUBOACHCTBUIO XUIICHUIO, UCKAXEHUIO U YHUYTO-
YKEHUIO JaHHBIX, XpPaHAIIUXCS U 00pabaTbiBaeMbIX Ha KoMmmbtoTepe [2]. [IpuoputeTHOCTh
U UCKIIIOUUTEINIbHASI BAXKHOCTh d(PHEKTUBHOTO PEIICHUS TaHHOU 3a7auud 00YyCIOBIMBAIOT
HIKPOKOE MPAKTHYECKOE HMCIIOIB30BAHUE CPENICTB 3AIIUTHl MHMOOPMAIIMK OT HECAHKIIHO-
HuposanHoro gocryna (C3U1 ot HCI) u, kak crieacTBue, pacuimpeHne uX HOMEHKIIATYpPhI
Ha pbIHKE cpeAcTB 3amuThl uHGopmanuu. C yuerom toro, yto C3U ot HCJI, B 00sb-
IIMHCTBE CBOEM, OOJaJal0T PA3IMYHBIMHU (YHKIIMOHAIBHBIMU BO3MOXHOCTSMH, TE€pe]
noTpeOuTeNIeM BCTaeT 3ajada BeIOOpa HambOoiee d3(pPekTHBHOTO perieHus. B Bumy exe-
TOJTHOTO pocTa 00BEMOB MH(POPMAIIMOHHBIX TTOTOKOB, 00pabaThiBaeMbIX WH(POPMAIIMOH-
HBIMU CHCTEMaMH, a TAaKXK€ yUUTHIBas MPEeBAIUPYIOIIEe MOJT0KEHUE B HUX KOHPUIACHITU-
aJIbHBIX CBEJICHUI, aKTyaJIbHOCTh JJAHHOM 3a/1aud CETOJIHS HE BbI3bIBAET COMHEHUM.

[Tpu Be160ope C3U ot HCJ Hanbomnee 3Ha4MMO cleayromiee:

- BeinosiHeHue tpedoBanuit P/ ®CTOK;

- coBMectuMocTh ¢ OC KOMIIbIOTEpA, KOTOPBIM OyJIeT aTTecToBaH (COBMECTH-
MOCTb JIOJKHA OBITh IPOIMCaHa B cepTudukare);

- ciaboe BIIUSIHUE Ha KOMIBIOTEP B MPOIECCe padoThI;

- CTaOMIIBHOCTD MMPOTPAMMHOTO 00ECIICUeHNS,

- OTCYTCTBHUE JIONOJHUTEIBHBIX CPEJICTB, 3aTPYIHSIOMINX YCTAHOBKY M JKCILIya-
TalHUIo;

- ONITUMAJIbHAS] CTOMMOCTb.

Jlanee OyeT UCTONIb30BaThCSl YHUBEPCATBHBIN METO/I MPOBEACHUS CPABHUTEILHO-
ro ananuza paccmorperabix C3U ot HC:

- cocraBnsgercs Tabnuia (HakTopoB (KpUTEpPHEB), IO KOTOPHIM MOKHO TPOBECTH
06bekTuBHOE cpaBHeHHe aHanu3upyembix C3U ot HC/I;

- KaX0My (aKTOpy CTABUTCS B COOTBETCTBUE KOA(D(OUIIMEHT, BBHIPAKAIOIINN Be-
COMOCTb WJIM 3HAYUMOCTH JJAHHOTO (haKTOopa B paMKaX MPOBOJIUMOTO CPABHECHHS,

- Tabnuia GakTOpoOB 3aMOTHACTCS 3HAYEHUSAMH I KaXKJA0TO M3 aHAIU3UPYEMBIX

C3U or HC/I;
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- CYMMHPOBAaHHEM 3HAYCHHI (PaKTOPOB C YUETOM HMX KOI(PPHUIIMEHTOB OIpEeIIs-
etcs «addexkruBHOCTE) Kaxkaoro C3U ot HCJI, mpu 3TomM no3utuBHbIE (HaKTOPI OepyT-
Csl CO 3HAKOM «ILITIOCY», @ HEraTUBHBIE — CO 3HAKOM «MHUHYC»;

- myteMm cpaBHeHUs «3(dextuBHOoCcTeH» BIOUpaeTcs C3UM or HCJI, B Gomnbieit
CTEINEHHU YAOBIIETBOPAIOIIEE COBPEMEHHBIM TPEOOBaHMSIM OTpEeOUTENEH.

Hopmuposka 3HaueHut (hakTopoB MPOU3BOUTCS 110 CIAEAYIOIIEMY ITPABHITY:

- €CJIM 3HaYeHue (pakTopa MOXKET ObITh MPEICTABICHO JIUTEPATIAMHU «J1a» U «HET»,
TO MPOU3BOAUTCA 3aMEHA HECHOPMHUPOBAHHBIX 3HAUeHUI ynciiamu | 1 0 COOTBETCTBEHHO;

- €Clii 3HaueHHe (haKTopa UMEET YUCIOBOE BRIPAKEHUE, TO CHaYaJIa IPOU3BOIUTCS
HyMEpOBaHUE OTCOPTUPOBAHHBIX IO BO3pacTaHUIO 3HaUeHUU (akTopa (s BCeX n aHa-
msupyembix C3U1 ot HCJI) HatypanbHBIMH YuciaaM# OT 1 10 n, a 3aTeM — 3aMeHa He-
HOPMHUPOBAHHBIX 3HAYEHUI COOTBETCTBYIOLIUMU HOMEPaMU;

- IpyTrue THUMbl 3HAYECHUU HE JIOMYCKAIOTCS; MPU HEOOXOIUMOCTH HYXKHO TMepe-
dbopmynupoBaTh ompeneneHue ¢GaxkTopa Tak, 4TOObI €ro 3HAYEHHSI COOTBETCTBOBAIHU
nyHkTam 1 u 2 npasuna.

B Tabnuie nmpuBOASTCS 3HAUCHUS KPUTEPUEB CPaBHEHUS, BBIPAOOTAHHBIX ITyTEM
M3y4YeHUs JOKYMEHTAllUM W aHaJIn3a UCTOYHHMKOB [1], IS aHANMM3UPYyEMBIX MPOrpamMM-
HBIX U nporpamMmMHo-anmnapataeix C3U or HC/I.

Tabnuma
CpaBHeHHe CPEICTB 3aIUTH HHPOPMANMH 0T HECAHKIMOHHPOBAHHOIO T0CTYNA

Secret Net 7
Home Bec Dallas | Ctpax | + Secret Net | Akkopx
(baKTOIZI))a ¢akTopa Paxrop C31 or HCA Lock l\lle Card (mmata AMI1[)3 Cobom,
PCI Express)
1 2 3 4 5 6 7 8
1 0,8 Hannume ceprudukara
DCTIK 1 1 1 1 1
2 0,8 Hannume ceprudukara
OCE 0 0 0 1 1
3 1 Peanmzanus nuckpenn-
OHHOM MOJIEJIN pas3rpa- 1 1 1 1 1
HUYEHUS JIOCTYTIA
4 1 Peanuzanus mangaTHoM
MOJIENHN pa3rpaHUyuEHUs 1 1 1 1 0
J0CTyma
5 0,9 Peanuzanusa mexanus-
MOB JIOBEpEHHOM 3a- 1 1 1 1 1
rpy3ku OC
6 0,8 ObecrieueHrie KOHTPOJIS
LIEJIOCTHOCTH MpOrpaM- 1 1 1 1 1
MHO-aIMapaTHON Cpeibl
7 0,7 ObecnieueHre KOHTPOIIS
LEJIOCTHOCTU 0OBEKTOB 1 1 1 1 1
(hailiI0BOM CHCTEMBI
8 0,5 Peanuzanusa mexanus-
MOBquI/IHTOFpa(I)I/I‘{e- 1 0 0 0 0
CKOI1 3amuThI HH(DOP-
MaIiu
9 0,2 Bo3moxHOCTE Opranu-
3allMM 3aMKHYTOM Ipo- 1 1 1 1 0
IPAMMHOM CpeJbl
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[Tponomxkenue Tadm1.

1 2 3 4 5 6 7 8

10 0,6 ObecnieyeHre KOHTPOJIS
paboOTHI CO CMEHHBIMHU 1 1 1 1 1
yCTpOCTBaMU

11 0,1 ObecneyeHUE KOHTPOJIS
BBIBOJIA JIOKYMEHTOB Ha 1 1 1 0 0
rneyarhb

12 0,2 lMapantupoBanHoe yHu-
YTOXKCHHUE YAAISIEMOU 1 1 1 0 0
nHpopmauu

13 1 Kypuanuposanue, pe-
THCTpAIs COOBITUIN

14 0,7 Bo3moxxHOCTE caMoIu-
argoctuku C3U ot 1 1 0 0 1
HC/

15 0,8 Co0OBMECTHMOCTH C all-
MapaTHBIMH CPEICTBA-
MU UAEHTH(DHUKALMH 1
ayTeHTUUKAIUU

16 0,6 CoBMECTHMOCTH C all-
napaTHBIMHU CPEJICTBA-
MU Kpuntorpadude- 0 0 0 1 1
CKOM 3aluThl HHPOP-
MaIl|H

17 0,6 CoOBMECTUMOCTE C aIl-
MapaTHBIMH CPEJICTBA-
MU JIOBEPEHHOH 3arpy3-
ku OC

18 0,5 Hanuune nemonctpa-
MoHHBIX Bepcuii [10

19 0,9 [Tonnepxka OC cemeit-
crBa Windows

20 0,9 [Momnepxka UNIX-
nmogoousx OC

21 0,7 B03MOXHOCTE 3aIUTEI
I[15BM, 00beTMHEHHBIX 1 1 1 1 1
B CETh

22 1 Nnentudukanus u
ayTeHTU(UKALIUS [OJIb-
30BaTesis 10 3arpy3Ku 0 1 0 0 0
ONepalMOHHON CHUCTE-
MBI

CroumocTs, pyo 6000 | 7500 | 7000+3600 | 12500 | 10500

3HayeHue
LIEJIEBO 114 119 10.8 11.7 11.2

byHKIIMN

[Tyrem Makcumu3anuu 1eneBor QYHKIUU OMPEACIICHO, YTO CPEIN MPOTrPAMMHBIX
komruiekcoB C3U1 ot HCJl maubomnbmen «addexktuBHOCTRIO» 00namaer Ctpaxk NT, a
cpeau nporpaMMHo-annapatHbix — Akkopa AM/I3. MoxHO caenaTh BBIBOA O TOM, YTO
ATH JIBa MPOAYKTA B CBOMX KJIacCaxX B OOJBIICH CTENEHU YAOBIETBOPSIOT TPEOOBAHUIM
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norpeduTeneit, Hexxenu apyrue. Cieayer oOpaTuTh BHUMAHUE HA TO, YTO JUIS BCEX IPO-
rpammHo-anmapaTHeix C3U ot HCJl He00X0aMMO JTOTIOTHUTENBHO MPOBECTH CIICIIAATb-
HYIO TIPOBEPKY, TaK KaK ammapaTHas 9acTh JTAHHBIX KOMILJIEKCOB COCTOUT U3 MHOCTpPAH-
HBIX KOMIUICKTYIOIINX, YTO B CBOIO OYEPE/h YBEIUYUT CTOUMOCTH JIAHHBIX KOMITJIEKCOB B
cpenneM Ha 15 %. [ToaToMy U3 Bcex CpaBHHBAEMBIX KOMIUIEKCOB MPEANOYTEHUE CTOUT
ornatb C3U ot HCJI Ctpax NT. CTouT Takke OTMETHTh, YTO BHIOOp BECOB (paKkTOpOB
HOCHT BO MHOTOM CYOBEKTHBHBIA XapaKTep, XOTsI U OCHOBAH Ha COIOCTABJICHUH (HaKTO-
POB U OILIEHKE UX 3HAYUMOCTH JIPYT OTHOCUTEIHHO Jpyra. ITO MOXKET OKa3bIBaTh BIIHS-
HUE Ha Pe3yJIbTaT CPABHUTEIIHHOTO aHAJIHN3a.

Cnucok JuTeparypbl
1. UccnenoBanne «PoriHOK nH(OpMaImoHHoi 0e3onacHocTH Poccutickori deneparuny //
HNudopmannonnas Oe3omacHocTh mo-pyccku URL: http://goo.gl/uhxect (mata oGpamieHus:
10.07.2017).
2. lerno A. 1O. KomnerotepHas 6e3onacHocTh. Kak BeIOpaTh CPEACTBO 3alllUTHI HH-
dopmaruu? //  Hadopmanmonnbie TexHomormu B OmsHece URL:  http://www.npp-
itb.spb.ru/publications/15.html (mara o6pamenus: 10.07.17).

AHAJIN3 ®PAKTOPOB, BJIUAIOIINX HA KAYECTBO JEATEJBHOCTH
JUCIIETYEPA YIIPABJIEHUSA BO3YIIHBIM JIBUKEHUEM

bopucos B.E.

aCIUpPAHT Ka(eaphl yIpaBIeHUs BO3AYIIHBIM JBUKEHUEM U HABUTALIUH,
VY IbSAHOBCKMI MHCTUTYT I'PAKJAHCKOW aBUallMy UMEHHU | JTaBHOTO
mapiuana asuauuu b.I1. byraesa, Poccus, r. YapaHOBCK

B cratee paccMaTpuBarOTCs NIPUYUHBI, IPUBOIAIINE K CHUKEHHUIO HAJIEKHOCTH JECATENb-
HOCTH JMCIIeTYepa YHpPaBIEHUS BO3AYIIHBIM ABMXKeHHEM. llcuxodusnonornyeckue (hakTopsl
orpenesAoT (PyHKIHMOHAIBHYIO 3()()EeKTUBHOCTD qUcCIeTYepa YIpaBICHHUS BO3IYLIHBIM JBHXKE-
HUEM KakK YeJIOBeKa-orepaTropa, ¥ UX y4eT MO3BOJIUT OLIEHUTh BEPOSTHOCTh OE301IMO0YHON pa-
00THI AUCHIeTYEpaA YIPABICHHS BO3AYIIHBIM JABM)KEHUEM B 3aBUCUMOCTH OT BO3pacTa WJIU OIbITA.

Knrwoueswvie cnosa: AUCTICTYEP YIIPABJICHHA BO3AYIIHBIM ABHUXXCHUCM, HAJC)KHOCTH, Ka4c-
CTBO ACATCIIBHOCTHU, OPraHn3and BO3AYIIHOTO ABUKCHUA.

Cucrema opranuzanuu Bo3aymHoro apuwxeHus (OpBJl) sBusiercs uepapXuyecku
CJIO)KHOM 3praTM4eCKOM CUCTEMOM SBIISIOLICHCS YacThIO TPaHCHOPTHOW cucteMbl. Ha
Ha/IeKHOCTh cucteMbl OpBJl BAMSIOT BHEIIHHWE W BHYTpEHHHE (DAKTOpPBI, K KOTOPBHIM
MOKHO OTHECTHU: NMCUXO(PU3NOIOTHYECKHE (PAKTOPHI AMCIIETYEpa YIPaBICHUS BO3IYLI-
HBIM JIBIDKEHHEM, HaJIeKHOCTh TEXHUYECKUX CPEJICTB YIPABICHUS BO3AYUIHBIM JIBHKE-
HUEM, COCTOSTHUE BHEIIHEH Cpe/ibl; CTPYKTYPHOE U QYHKIIMOHAILHOE pe3epBUPOBAHUE.

[Mcuxodusnonornueckne (HakTopbl ONPEaeNIiOT (YHKIHMOHATBHYIO 3((EKTHB-
HOCTh YE€JIOBEKa-OllepaTopa, B JAaHHOM cllydyae JUCIETYEpa YNPABIEHUS BO3IYIIHBIM
IBMKEHUEM. JTU (PaKTOphl BKIIIOYAIOT B ce0si: YpOBEHb MPOo(dhecCHOHAIBHON MOATOTOBKU
AHCIIeTYepa; JIOKYC KOHTPOJIS U cuxodusnonornyeckoe cocrosiaue [1].

B cBs3u ¢ Tem, uTo npouecc GyHKIMOHUPOBAHUS CHCTEMBI «JlucneTdep-aKumax —
BO3/IyILIHOE CYAHO» (M JUCIeT4Yepa B HEl) MPOTEKaeT B TECHOW B3aMMOCBSI3H, KakK C dlie-
MEHTaMHU CHCTEMBbI, TaK U C BHEIIHEH cpeloi, TO MpH OIEHKE KauecTBa JESTEIbHOCTU
JHcIieTYepa HEOOXOIMMO YUUTHIBATH BIMSIHUE HA HETO Pa3NUYHBIX GakTopoB (D).
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B 3aBucumocTé OT mpHUPOIBI M UCTOYHHKA BO3HUKHOBEHHS ATH (PAaKTOPHI MOTYT
OBITH Pa30UTHI HA ONpeieJIeHHbIEe TPYIIbI. [[pUMEHNUTENBHO K ACSITENIBHOCTH AUCTIETUYEpa
B cucteme «Jlucneruep — SKUIAX — BO3AYIIHOE CYAHO» TAKUMHU TpyNmamH (paxTopoB
OymyT:

e @y — COBOKYNHOCThH (DPaKTOPOB, HEMOCPEICTBEHHO CBSA3aHHBIX C YEJIOBEKOM
(mucnietyepom YBJI) kak cyOBEKTOM, JIUYHOCTHIO B CHCTEME YIPABJICHUSA. DTO CTEIECHb
0Oy4EHHOCTH M MOATOTOBKHU JAMCIIETYEPA (KJIACCHOCTb, CTaX PadOTHI U T.I.) U COLUATb-
HO-JileMorpadudeckue (PpakTopsl (BO3pacT, MCUXOPU3NOIOTHUECKHE CBOMCTBA JIMUYHOCTH),
a Takke (aKTOphl, CBSA3AHHBIE C XapaKTepOM JEATEIBbHOCTH IUcHeTdepa (CIOXKHOCTD
NPEANUCAaHHBIX eMYy (QYHKIUH, peXXUM TPyAa U T. I);

e OT — COBOKYMHOCThH (haKTOPOB, CBSI3aHHBIX C (DYHKIMOHUPOBAHHEM TEXHHUYE-
ckux cpeacts B npouecce YBJI. K rpynmne texunueckux (pakTtopoB oTHOCATCSA (HAKTOPBHI,
CBSI3aHHBIE C OTKAa30M OTACJIbHBIX 3JIEMEHTOB M TeXHHMUeCKux cpeactB YBJ[ B menom
(pamunorexuuueckue cpeactsa (PTC), PJIC u np.), a Takke BIUSHUE ITUX CPEICTB, CHU-
YKAIONIUX Ka4eCcTBO (PYHKIIMOHUPOBAHUS AMCIETYEpa B cucteMe «Jlucmeruep — 3Kunax —
BO3JIYLIIHOE CYJTHO»;

e OC — COBOKYNHOCTh ()aKTOPOB, OTHOCAILIUXCS K MPOSIBICHUIO CPEJIbl Ha IIPOLIECC
LIEJICHANPABICHHOW JEeATENbHOCTU AMcCIeTYepa. ITO Bce (DaKTOphl, HE OTHOCSIIHECS K
JUYHOCTHBIM M TE€XHUUYECKUM (aKTOpam, T.€ YCJIOBUS BHEIIHETO XapakTepa, MpH KOTO-
pPBIX TPYAUTCS AUCHETYEP: UHTEHCUBHOCTHh BO3AYIIHOIO JBW)XEHUS, YCIOBHUS U BpPEMs
nmpou3BoACcTBa nojetoB BC, opranuzanmonneie nporeccel YB/I, xapakrep 30H ympasiie-
HUS, METEOpPOJIOTHYECKasi 00CTaHOBKA. A Tak)kKe MHUKPOKJIMMAT Ha pabouyeM MecTe Juc-
neryepa u T. ..

B nensix nanpHeimero u3y4eHus KauecTa JAesTENbHOCTH TUCIIeTYepa HEOOXO -
MO HMCCIIE0BATh UHKEHEPHO-TIcuXonoruueckue dpakropsl (UI1D).

B obmem cnyuyae nmog UII® moHuMaroTCsl MepeMEeHHbIC, OKA3bIBAIOIIUE BIIMSIHUE
Ha pe3yibTaT YeJIOBEKa-olleparopa B CHCTEMax YIPABICHHSA, a CJIEJOBATENbHO, U Ha
HAJEKHOCTh 3TUX cucTeM. OHU BxoadaT B rpymmsl @u, 1, Oc, HO B OoJbILENH Mepe pac-
KPBIBAIOT YEJIOBEKO-TEXHUYECKHUI XapaKTep CUCTEM YIPABIEHUS U MO3BOJISIIOT CKOHLIEH-
TPUPOBaTh BHHMAHHME HA IEPBOCTENEHHBIX NPUUYMHAX, NPUBOASIIIUX K IOHUKECHHUIO
HAJICKHOCTH JIESITEIIbHOCTH YEJI0BEKA-0IEepaTopa.

JUist uccrneoBaHusl HaJIeKHOCTH JIEATEIBHOCTH YelloBeKa-oreparopa ObLIM pac-
cmotpeH UII® Bxopsmue B rpynny (pakTopoB, HEIOCPEICTBEHHO CBS3aHHBIX C YeJIOBE-
koM (mucnetdepom YBJI) kak cyObekToM. bbia momydeHa 3aBUCUMOCTH OIIMOOK OT
IPAKTUYECKOTO OIbITAa (CTa)xa YNpaBJICHUS BO3LYLIHBIM JIBM)KEHHEM) UCXOJS U3 CTATH-
CTHYECKUX JaHHBIX, B TOM YHUCJI€ MPUBEICHHBIX B aHAIM3€ MO 0€30MacHOCTH MOJIETOB
IpU YIPaBIEHUN BO3AYLIHBIM JBHKEHHEM. [Ipu 3ToM quHaMHUYecKue psiibl OMNOOK OT-
JENbHBIX JUCTIETYEPOB YIPABJICHUS BO3IYIIHBIM JIBUKEHHUEM ObUIM BHIPOBHEHBI 1O Bpe-
MEHH M TI0 BEJIMYMHAM IOKazaTenel omuOoK. [lanee, BHIMOMHAS OCPEAHEHUE BCEX 3Ha-
YeHUH OIMMOOK B KaKJOM BPEMEHHOM CEYEHMH, IMOJIyUYeHBbI CPEJHHE 3HAUCHUS U B KO-
HEYHOM WTOT€ MOJy4YyeHa 3aBUCUMOCTb CYMMAapHOTO MOTOKa omMOOK. TurnoBas 3aBUCH-
MOCTh A(t) mpuBeacHa Ha puc. 1.
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Puc. 1. I'paduk 3aBucumocTtn omubok aucrerdepoB Y B/l B 3aBucumoctu
OT MPAKTHUYECKOTO OMbITa (CTaXka YIpaBJIEHUS BO3AYIIHBIM JABHKEHHUEM) t

Ha puc.1 yuyactok (0 t1) — ygacTok mepBoHa4agbHOTO 00yUYEHUS B Y4eOHOM 3aBe-
JICHUH,

VYuacroxk (t, t;) — qomyck k padore,

VYuacToxk (t, t3) — y4acTOK JIO)KHOH caMOyBEpEHHOCTH,

VuacTok (t3, t4) — MOBBIIIIEHUE MAaCTEPCTBA,

YuacTok (t4, t5) — cTabuibHas pabora,

VY4acTox (ts, tg) — CHIKCHHE ICUXO(PU3NOIOTHIESCKUX KadecTB aucnerdepa YB/l u
HaYaJlbHBIN Mepro YXYAIICHUS KaueCcTBa, TOUKa tg — YXy/IIeHHE KauecTBa paOoThI,

YuacTok (tg, t7) — Tak ObI morién mporecc, ecinu Obl aucneTuep YB/I mpomomkan
YIPABISATH BO3YIIHBIM JIBH>KEHUEM.

I'papux w3menenuss A (t) mpeacTaBieH YHOPOMIEHHO, B BHIE KyCOYHO-
HENpepbIBHOM TMHEHHON (PYHKIIHMH.

[Tpu paccmoTpenuun IMHEWHON Mojenu u3 rpaduka Ha puc.l ciemyer, 4To MOTOK
OIIMOOK MPEACTaBIsCT cOOOW HECTAIMOHAPHBINA yaCCOHOBCKUH MOTOK, T.K. A=A(t) [2].
JIisi pacCMOTPEHHUsT BBIICICH OJUH JUHCHHBINM HENpepbIBHBIN ydacTok A€(A;,4;) mpu
te(ty,tp), uTo n300paskeHo Ha puc.2.

poNY Agfy

“rt

L 4

Puc. 2. BeieneHHbIN JIMHENHBIN y4acTOK

[TepBoHauanbHO ClENyET ONpPENEIUTh YpaBHEHUE 3TOTrO OTpe3ka. PanmoHaibHee
BCEr0 3TO CJIeNIaTh Yepe3 ypaBHEHHE npﬂMoﬁ MPOXOJIAIIEH uepes 1Be TO‘H(I/I

/1_/11 t tl ), /1
= AXA = t—t)rA=41 t—t
I RS 1 tz—l( 1) - ( 1)
,12 /11

(t —ty).

Takum obpazom A(t) = 4; +
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JlaHHasi MOZIEIb TTO3BOJISIET OLIEHUTH BEPOSATHOCTH 0€30MHMO0UHOM paboThl «Ccpe-
Hero» aucneryepa YB/I B 3aBUCHMOCTH OT BO3pacTa Ui OMbITA. DTO MO3BOJIMUT IIPOTHO-
3UpOBaTh BEPOATHOCTH paboThl nucrnerdepa YBJl u nporHo3upoBaTh U3BMEHEHHUE WH]IH-
BUyaJIbHBIX [TOKA3aTeJed C BO3PACTOM Yepe3 NHAUBUIYAIBbHBIN KO3 PUITUEHT.

Cnmcok Jaureparypbl
1. KapnayxoB B. A. OcHOBBI TeopuH yIpaBICHHUs BO3MYIIHBIM JABHXKEHUEM : y4eO.
rmoco6ue. YiabsiHoBCK, 2010. 78 c.
2. Jlebemes A.M. Meton pacuéra OXHUIAEMOI0 MPEAOTBpaAIIEHHOTO Yyiiepdba oT
aBUAIIMOHHBIX NpoucmecTBuii: Monorpadus / A.M. Jlebenes. — YabsHoBck: YBAY T'A, 2007. —
155c.

OIIbIT UMIIOPTO3AMEIIEHUA
B OBJIACTH HE®TEITPOMBICJIOBOU XUMHUHN

Benkoe /1. A.
reHepaibHblid qupekTop, 3A0 «Anbpaxumnpom», Poccus, r. MockBa

Ao6oyanun P.M.
TeXHUUECKHil mupektop, 3A0 «Anbdpaxummnpomy», Poccus, r. Mocksa

Hukonaeg E.B.
PYKOBOAUTENb HAYYHO-TEXHUUECKUX TPOEKTOB, K.T.H.,
3A0 «Anwsdpaxummnpom», Poccus, . Mocksa

B crarbe paccmarpuBaeTcs aesaTenbHOCTh KOMITaHUU 3AO «Anb()axuMIpom» Kak oTede-
CTBEHHOT'O TIPOU3BOJUTEIS CIICIIHAILHON XUMHUH U MaTEPHAJIOB, B TOM YHCIIE HE(PTEIIPOMBICIIO-
BOI XUMHH.

Knroueswie cnosa: Heq)TerOMBICJ'IOBaSI XUMH, UMIIOPTO3aMCIICHUC.

B Hacrosimee Bpemsi OOJNBIIMHCTBO POCCHICKUX HE(TSIHBIX MECTOPOKIACHUN
HAXOJUTCS Ha MOCHeAHeN cTanuu pazpaboTku. [loaTomy nmojaepxanue ypoBHs 10ObIUU
He(TH U noBbIIeHHE KOd(ulMeHTa HeTEU3BICUEHUSI HEBO3MOXKHBI 0€3 KOMIUIEKCHON
XUMH3AIUHA TEXHOJIOTHYECKUX MPOIECCOB TOOBIUN, BHYTPUIIPOMBICIOBOTO cOOpa, MOATO-
TOBKH U TpaHcrnopta HedtH [1-7]. i1 3TOT0 HY>KHBI, PEXK]IE BCEro, BHICOKOIDDEKTHB-
HBIC PEareHTHI IS TIOBHIICHUST He(PTeOTnaun M1acTa, HHrHOUTOPHI 00pPa30BaHUsT MUHE-
pabHBIX, TapadUHOBBIX W ac(albTEHOBBIX OTJIOKEHUH, MHTHOUTOPHI KOPPO3MUH, Ie-
IMYJIBIraTOPhl, MPOTUBOTYPOYIIEHTHBIE NMPUCAAKH U T.1. [Ipy 3TOM HalMOHANbHBIN CTaH-
napt T'OCT P 51858-2002 «HedTs. O0mue TeXHUUECKHE YCIOBUS» YCTAaHABIUBACT J0-
CTaTOYHO JKECTKUE TPeOOBaHMS K KauecTBY HE()TH IO MAaCCOBOW J0JE CEpPbI, MIIOTHOCTH
(pu TOCTaBKe Ha HKCIOPT — JOTOTHUTEIBHO O BHIXOY (Ppakiinii U MaccoBOi joIe ma-
paduna), MaccoBOIl J0ie CEpPOBOOPOIA U JIETKHX MepkanTaHoB. [Ipu kinaccuduxanun
He()TU MO CTENEHU MOATOTOBKH YYUTHIBAIOTCS: MaccoBasi A0Js Boabl (He 6onee 1,0 %),
MAccOBasi KOHIICHTPALHS XJIOPHUCTHIX coleil (He Gomee 900 mr/am°), MaccoBas OIS Me-
xaHu4deckux npumeceit (He 6onee 0,05 %), naBieHne HACKHINIEHHBIX AapoB (He O6omee 66,7
(500) kIIa (MM pT. CT.), MaccoBasi OISl OPraHUYECKUX XJIOPHUIOB BO (PPaKIIMU, BHIKHUIIA-
roreit 10 Temmeparypst 204 °C (ue Gonee 10 mna™ (ppm)).

VYikectoueHre TpeOOBaHMI K KaueCTBY TOBapHOU HE(TH M K DKOJOTUYECKOM Oe3-
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OTAaCHOCTH MOTEHIIHAIBHO BEIET K YBEIHMUEHUIO 00beMa MOTPEOICHUST XUMHUYECKOH TPO-
IOYKIMH, UCTIOJIB3YEMOM AJ11 MHTeHCU(PUKAIUK Tpoliecca 100b1Yr HeTH, €€ MOATOTOBKU
Y TPAHCIIOPTUPOBAHUS K MECTY MEpeEPabOTKH.

Jlo HenaBHEro BpeMEHU KOMIUIEKCHAsl XMMU3AlMs TEXHOJIOTUYECKUX MPOLECCOB
N0OBIUM, BHYTPUIIPOMBICIIOBOTO cOOpa, MOJArOTOBKUA M TPAHCIOpPTa HE(PTU OCYIIECTBISI-
Jach MyTeM 3aKyNKU 3apyOeKHBIX PeareHTOB U C MOMOIIbI0 MHOCTPAHHBIX CEPBUCHBIX
KoMnaHui. J[ons oreyecTBEHHOM HEPTENPOMBICIOBOM XMMUU M3HAYaIbHO OblIa HE3Ha-
YUTENBbHON Kak M0 00beMy, TaKk U MO acCOPpTUMEHTY. OJIHAKO MOCTENEHHO POCCHICKUE
MIPOU3BOJIUTENN HEPTEIPOMBICIOBOM XMMUU HaYyalld PacIIUpsATH chepy CBOEro MpPHUCYT-
CTBUSI HA OTEUECTBEHHOM PBIHKE, MPEXK/IE BCEr0 MOTOMY, YTO XOPOIIO 3HAIOT IPOOJIEMbI
POCCUICKMX MECTOPOXKICHUN. B 3HAUMTEIBHONM CTENEHN MOBBIIICHUID KOHKYPEHTOCIIO-
COOHOCTH OT€YECTBEHHBIX KOMITAHUN CIIOCOOCTBOBAIA MPOrPAMMbl UMIIOPTO3aMEIICHHUS
B CBSI3U C HEOJIAronpUsITHON BHEITHEMOIUTHIECKONH 00cTaHOBKON BOKpYT Poccun.

OpnHo¥ U3 MHHOBAIIMOHHBIX KOMITAHUM, AKTUBHO 3aHUMAIOUINXCS MTPOU3BOICTBOM
He(TEmPOMBICIOBON XxuMuH, siBisiercsi cozpanHoe B 2013 r. 3A0 «AnbdaxuMmnpom.
Komnanus moctaBuia cBoeit 3aadyeit Ha 6a3e MHHOBAIIMOHHBIX 3HAHWM, IEPEIOBBIX TEX-
HUYECKUX PELIEHUH U ONbITa padOThl HA MPO(UIBHBIX NPEANPUITHUIX 1aTh OTBET HA BbI-
30Bbl BPEMEHH, B YACTHOCTH, MPEAJIOKHUTh TEXHOJOTHIO U MPOAYKIUIO B O0JACTH UM-
MOPTO3aMELICHUS.

Cospemennoe 3A0 «AnbhaxuMIpom» — MHOTOMPOPUIBHOE XUMUYECKOE TIPEIPH-
ATHUE, BBITYCKAIOIee KaK KPYIMHOTOHHAXKHYIO MPOMBIILIEHHYI0 XuMuto (bulkchemistry: ru-
MIOXJIOPUT HATpHUs, XJOpHapauHbl, OKCUXJIOPU]] ATFOMUHUS, XJIOPUJ Keje3a U Jp.) Tak U
CHEUAM3NPOBAHHYIO0 MAJIOTOHHAXHYIO «YMHYIO XHMHIO» (Smart chemistry: HHTHOUTOPBI
coneoToxKeH i i Kopposuu Direx-WT®, mornorurenu kucnopona Eliminox®, dymkio-
HaJTbHBIE peareHTs Direx”, 1e3uH(EKTAHTH 1 MHOTHE APYTHeE).

3A0 «AnbhaxuMmpoM» CETOAHS — 3TO CaMOJIOCTAaTOYHOE MpEANpUiTue B cdepe
TEXHOJIOTUI: BECh KM3HEHHBIN IMKJI peareHTa OT pa3paboTKu B J1a0OpaTOpPHH IO €ro
MIPOMBIIIJIEHHOTO BBIITYCKA OCYIIECTBIIAECTCA CUiIaMM mpeanpustusi. [lpennpustue oxa-
3bIBACT MOJIHBIN CHEKTP YCIyT MO MOAOOpY M MOCTaBKE PEareHTOB: KOHCYJIbTAllUU TEX-
HOJIOTOB, MHXXEHEPOB; MpPEIoCTaBIeHHE 00paslioB; Ja0OpaTOpPHBIE HCHBITAaHUS pearcH-
TOB, BbI€3]] CIELMAIMCTOB; OMBITHO-NIPOMBILUICHHbIE UCHBITAHUSA; IMOCTABKA PEareHTOB
«J10 IBEpU» 3aKa3uuKa.

C 2015 r. koMnanuei B3SAT Kypc Ha MPOABUKEHUE CHEIIUATN3UPOBAHHBIX XUMpea-
TeHTOB B HE()TEXUMUYECKON oTpaciu. B c¢Bsi3u ¢ 3TuM Obli1a MpoaHAIM3UPOBAHA MTPAKTH-
Ka pa0OThl OTEUECTBEHHBIX M MEXJYHApOAHBIX KOMIAHUH, yK€ MPUCYTCTBYIOLIUX Ha
3TOM pPBIHKE. PAJl TEXHMUECKHUX PELIEHUI U OCHOBAHHBIX HA HUX MPOAYKTaxX IOJIOXKEH B
OCHOBY MPOJYKTOBOM JIMHEMKU KOMITaHMHM. YacTb NPOAYKTOB YCOBEPLIEHCTBOBAaHA C
ydyeToM HauOosiee 3KOHOMHYECKH H(P(EKTHUBHBIX MOAXOAOB K CO3JaHUIO PELENTYyp
He(TENPOMBICIOBBIX XUMPEAreHTOB.

Tak, nesmynsraropsl cepun Heprenap u DIREX (usroranuBatorcst mo TY 2458-
024-26447891-2015) umeroT moa co00i UCTOPUIO CO3TAHUS U TIPOABUKEHUS MPOTYKTOB
o mareHTy P® na uzobperenne 2107711 [8]. Jlesmynbratopsl Ha OCHOBE BBINICYKa3aH-
HOTO MaTeHTa (M B LIEJIOM IMOAXOAA K CO3/IaHHI0 PEUEnTyp TAKUX COCTaBOB) YCHEIIHO
NPUMEHSUINCh B PA3JIMUHBIX PETMOHAX HAIllEd CTpaHbl Ha MECTOPOXKACHUSIX 3amnajHoN
Cubupwu, Bonro-Ypana, Komu, Caxanuna u ap.

HNuruburopsr kopposuu cepun Hedrenap (um3roraBnuparotces mo TY 2458-017-

26447891-2015) taxke 6a3upyroTCsl HAa MHHOBALMOHHBIX pa3padoTKax, B YACTHOCTH, Ia-
TeHTaX Ha uzooperenue 2296815 [9] u 2219288 [10].
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[Tpomykiust ¥ TEXHOJIOTHH HAa OCHOBE 3THUX pa3pabOTOK paHee MIMPOKO MPUMEHS-
muck B komnanusix ["azmpomuedtb-HosiOpbckuedreras, Jlykoitn-Komu, psae apyrux
He(TSIHBIX, @ TAKXKE CEPBUCHBIX OTPACIEBBIX KOMIAHUM, HanipumMep, [leTpoAnbsHc.

DTO OTHOCHUTCS KO BCE HOMEHKJIATYpE CIEHHAIU3UPOBAHHBIX XUMPEAreHTOB IS
He(Teq00BIUM, B YACTHOCTH, K KOMIUIEKCHBIM WHTHMOWTOpaM, MHTHOUTOpaM COJIEOTIIO-
YKEHUH, THHOBAIIMOHHBIM OHoLuaaM, neHoracuteasiM. COTpyaHUYECTBO KOMITAHUHU C T10-
TpeOuTENISIMU ObUIO HAIPaBJICHO Ha JlalibHEHIlIee COBEPIICHCTBOBAHUE JIMHEHKH TTPOTYK-
TOB (B TOM 4YHCIIe, BCJIEICTBUE M3MEHEHHUs YCIOBUHN JKCIUTyaTallMd psia MECTOPOXKIe-
HUM), YBEJIMUYEHUS JIOKAIM3AIMK peareHToB (BIUIOTH 10 100% nokanu3anuu), a Takxke
MOMCKA COCTAaBIIAIONIMX U KOHCTPYHPOBAHUE COCTABOB C HAWOOJIBIIEH 3KOHOMHYECKOM
3¢ (HEKTUBHOCTHIO.

3TO0 yCIHEeNHO peaan30BaHoO B BHINICYKAa3aHHBIX IPyMHIax MPOAYyKTOB, B YACTHOCTH,
B MHruOuTopax coneornoxenuit cepun Hedpregap MC801 (DIREX S801) — mszroraBnu-
Batotcst o TY 2458-019-26447891-2015, a Takxke B HHTHOUTOpaxX (PacTBOPHUTEIAX) ac-
danprocMmononapapuHoBbeix omnoxeHuit Hedremap K801 wusroraBmmBatorcs mo TY
2458-022-26447891-2015.

JlenpeccopHble U TPOTUBOTYPOYJIEHTHBIE TPUCATKHU, TTOTJIIOTUTEIN CEPOBOIOPOIA
U KHUCIIOPOJia, OAaKTepUIIM/IbI, IEHOTACUTENIU, UHTUOUTOPHI THAPATOOOpa30BaHusl, THAPO-
dbobuzatopsl, smyneratopsl U [1AB, BogoouucTuTenu, yaaiuTenn 3aMa3ydeHHOCTH MO/
obmmMu Mapkamu Hedrenap nponsurarotcst Ha peiake mo TY 2458-(026-32)-26447891-
2015.

OO0bexThl 100bIYM HE(PTH U Ta3a OTHOCSITCS K KATETOPUHU OMACHBIX, CUCTEMBI MPO-
U3BOJICTBEHHOTO KOHTPOJS U YIPaBIEHUS MPOMBIIUICHHON 0€30MacHOCThI0 KOTOPBIX
MpeayCMAaTPUBAIOT JOKYMEHTAIbHOE IMOJTBEPKICHUE COOTBETCTBUSA MPUMEHSEMBIX Ha
MIPOU3BOJICTBE BEILIECTB TPEOOBAHUSAM OE30MACHOCTH TPY/a, SKOJIOTHUYECKON U TTPOMBIIII-
nenHou 6ezonmacHoctu [11-13]. Tak, B OAO «HK «Pocuedth» MeTonuueckumu ykasa-
HusiMu «EnuHble TexHuYeckue TpeOOBaHUs MO0 OCHOBHBIM KJIacCaM XUMHUYECKUX pearcH-
ToB» (Ne I11-01.05 M-0044 Bepcust 1.00) nnst peareHTOB 0053aTEIbHBIM SBJISICTCS HAJIH-
yre cepTuduUKaTa COOTBETCTBUS, BBIJIAHHOTO OPraHOM IO CEPTH(PHUKAIUU TOTUIUBHO-
HHEPreTUYECKOr0 KOMILIEKCa, U acropTa 0e30MacHOCTH.

Pearentsr HedrenpombicioBoit xumun 3A0 «AnbhaxuMipom» cepTUUIIMPOBA-
bl B Cucreme TOKCEPT, umerot nacnopra 6€30MacCHOCTH XUMHUYECKON MPOIYKIIUU 10
['OCT 30333-2007 1, COOTBETCTBEHHO, YAOBIETBOPAIOT TPeOOBAaHUSM K UMIIOPTO3aMe-
IaeMON XUMHYECKOU MPOYKIIUU /Il He(hTera3oBoro KOMILIEKCaA.
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MOHUTOPHHI YPOBHA IIYMA OT ABTOMOBUJIBHOI'O TPAHCITIOPTA
B r. POCTOBE-HA-IOHY

I'onuxoe U.B.

CTYAEHT Kadepbl OpraHU3aIiy EPEBO30K U JOPOKHOTO IBUKEHMUS,
AKazieMHsi CTPOUTENBCTBA U apXUTEKTYPBI, JJOHCKOI rocy1apcTBEHHBIN
TEXHUYECKHUI YHUBEpCUTET, Poccus, r. Pocros-Ha-/{ony

Illamanoea E.E.

JIOLIEHT Ka(eapbl OpraHu3aly NepeBo30K U JOPOKHOTO ABMKEHHUS, K.T.H., IOLIEHT,
AKazieMusi CTPOUTENBCTBA U APXUTEKTYPHI, JIOHCKOHN TOCyAapCTBEHHBIN
TEXHUYECKHU yHUBepcUTeT, Poccus, r. PocTtoB-Ha-/{ony

B crathe onmceiBaeTcss mpoGiieMa IIyMOBOIO 3arpsi3HEHHsS OT aBTOMOOMIIBHOTO TpaHC-
mopTa B KpYIHBIX Toponaax. Ha mpumepe ropona-mmumonnuka PoctoBa-na-JloHy, Oyzaer pac-
CMOTpEHa METO/I0JIOTUS TPOBEICHUS 3aMEPOB YPOBHS IIIyMa Ha yJIMYHO-J0poxHOM cetu. Chop-
MHUPOBAHO 3aKJIIOYCHHE O IIEeJIECOO0Pa3HOCTH MPOBEACHUS NIYMO3AIIMTHBIX MEPONPHUSITHH U
OLleHKa UX 3P PEKTUBHOCTH.

Kniouesvie cnosa: ypoBeHb 1llyMa, MOHUTOPUHT, aBTOMOOMIJIBHBINA TPaHCIOPT, pazpaboTka
ITYMO3AIIUTHBIX MEPOIIPUATHH, OlIeHKa 3(PPEKTUBHOCTH.

PocT MHTEHCUBHOCTH JBHKEHUS aBTOMOOWJIEH HAa JOpOrax MpPUBOAMT K MOCTOSH-
HOMY YBEJIMUEHHUIO IIYMOBOM HAarpy3Kd Ha HaceJeHHe, MIPOKUBAIOIee Ha TEPPUTOPHSIX,
MpWIEralonmx K aBTOMOOWIBHBIM JoporaM. TeMIbl pocTa IIyMa M3-3a pa3BUTHS CETU
aBTOMOOWJIBHBIX JIOPOT W TIOBBIIICHUS WHTCHCUBHOCTH JBWKCHHS YBEIMYHBAIOTCS
HAaCTOJIBKO OBICTPO, YTO JIFOJU HE YCIEBAIOT K HEMY aAantupoBaThcs. Kpyriocyrounoe
BO3JICHCTBUE IIyMa MPUBOJUT K YBEIMUYECHUIO YHMCIIa HEPBHBIX PACCTPOMCTB, psimy clie-
upuIeckux 3a0oneBaHuil. 3anIUTa HACEICHHS OT IIyMa HOCUT HE TOJBKO COIUAIIbHBIM,
HO M KOHOMHUYECKUN XapakTep. YXYIIIEHUE YCIOBHHA Tpyla W OTAbIXa MPHU MOBBIIICH-
HOM YPOBHE TPaHCHOPTHOTO IIyMa OTPHUIATENIbHO OTPakaeTcsd Ha MPOU3BOIUTEIBHOCTH
Tpyaa u ero kauectse [1]. B ropone PocroBe-Ha-/lony Oblin IpoBEACHBI 3aMEPbI YPOBHS
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nrymMa BOJIM3H MaruCTpajbHBIX aBTOMOOMIBHBIX JOpOT. Llenbio 3aMepoB SIBISETCS BBISIB-
JIEHUE YYaCTKOB CE€TH, HA KOTOPBIX YPOBEHb LIyMa MIPEBBIIIAET JOIYCTUMbIE CAHUTAPHBIE
HOPMBI U pa3pab0TKa IYyMO3AIIUTHBIX MEPOTIPUSATHUH.

OcCHOBHBIE yJIULBI U JOPOTH Topojia ObUIM pa3OUThl Ha YYaCTKH JUIMHOW A0 ABYX
KWJIOMETPOB. YIIHIIBI B KUJIOW 3aCTPOMKE, a TAKXKE y4aCTKU C HU3KON MHTEHCUBHOCTBHIO
JBUKEHUSI HE PACCMATPUBAIUCH. YPOBEHb IIyMa U3MEPSUICS B HEMOCPEACTBEHHOU OJH-
30CTH K Npoe3xeil yactu. Mecra 11 3aMepoB BBIOMPATIUCh TAKUM 00pa3oM, YTOOBI MHU-
HUMU3HUPOBATh BIUSHHUE TPAHCIIOPTHBIX Y3JIOB, TAK KaK OHU SIBJISIIOTCS OOBEKTAMU C I0-
BBIIIEHHBIM 3HaY€HUEM IIyMa, IPOU3BOJUMOTO B MPOIECCE PAa3roHa U TOPMOKEHUSI.

3aMepsl IPOU3BOIMINCH HIyMoMepoM AusroputM-1. ITo mpuObiTHM Ha MecTo 3a-
Mepa, UCIOJIHUTENb BBIIOJIHSI cOOp JaHHBIX 00 ypoBHE IIyma Ha BbicoTe oT 1.2 1o 1.4
metpa. [locie ncredeHuss HEOOXOUMOTO JJIsl 3aMepa BPEMEHH, C dKpaHa Mmpubdopa JaH-
HbIE€ BHOCUJIMCH B BEIOMOCTb.

JlanHblid TIpUOOpP SIBISIETCSI MPOAYKTOM 3aKpPBITOrO aKIMOHEPHOro O0IlecTBa
"AJITOPUTM-AKYCTUKA". Anroputm-01 — momHocThio nudpoBoit mymomep 1-ro
knacca toyHoctd (MCO 61672 u 'OCT 53188-1), ananuzarop crekTpa ¢ 4aCTOTHBIM
nuarna3oHoM A0 20 kI'u. [IpuGop orBewaer TpedoBanusam MCO 2204 ais BBIMOTHEHUS
W3MEPEHNH TPEru3nOHHBIM MeTogoM. AnroputMm-01 — mpubop mpodeccrnoHamTbpHOTO
YPOBHS U NIpeAHA3HAYEH AJI1 U3MEPEHUS 1IyMa, SKOJIOTMYECKOr0 MOHUTOPUHTA OKPYXKa-
IOIIEN cpe/ibl, OXpaHbl TPy/Aa M 3alIUTHI 3J0POBbS PAaOOTHHUKOB OT aKyCTHUYECKOT'O BO3-
neiictBusl. Mcnonb3ysi BBIYUCIUTENbHBIE MOLTHOCTH IIU(PPOBOIO CUTHAIBHOTO IMPOLECCO-
pa, AnroputM-01 OJHOBPEMEHHO BBINOJIHSAET U3MEPEHUS B PEXXUME LIyMOMEpPA U B pe-
KUME aHanM3aTopa cnekrpa. B komruiekte ¢ mukpodonoM SV25 mpuOop BHITOIHSET
MU3MEPEHUS B PEKUME JO3UMETpa nryma [2].

[IpoBens aHanu3, NOJYYEHHBIX IIyTEM 3aMEPOB 3HAYCHHWM ypOBHEW IIyMa Ha HC-
cienyeMmon onopHou ynuuHo-nopoxxHoi cetu (Y/C) r. PocroBa-na-/lony, MOXHO cle-
JIaTh BBIBOJI, YTO B IMIPOIIEHTHOM COOTHOIIIEHUHU TOJbKO Juib 28% u3 100% paccMmoTtpen-
HBIX HaMM YJIMI] NONAAal0T B TPYIIY MpPeleIbHO JAONYCTUMbIX 3HAYE€HUW, YCTAHOBIICH-
HBIX CAaHUTAPHBIMU HOPMaMHU, B CPETHEM 3HAUYCHHUS KOJIeOmoTes B mipenenax 65-70 nbA.
Munumym 0611 3apeructpupoBan 1o ynuile 1-it Konnoit Apmun — 58,6 1bA. OcraBiime-
¢ 72% ynuu UMEIOT MPEBBIIIEHUE YPOBHS IIyMa, KoTopoe goxoaut 10 15 n1bA. Makcu-
MyM OBl 3aperucTpupoBaH 1o ynune Manunosckoro — 79,2 nbA.

JUist ynul, UMEeoIuX OJaronpHUsATHBIN U TOMYCTUMBIH YPOBHU LIyMa MEpOIpHUs-
THUSI PAaCCMOTPEHBI OYAYT KOCBEHHO M B HACTOSIEE BPeMs HE MPEIyCMaTpUBAIOTCA, TaK
KaK JIaHHbIE 3HAYEHUS SIBJSIOTCA JOCTATOYHBIMU JUISL TOCTHIKEHUS aKyCTUYECKOTO KOM-
dopra. Ho Ha mepcnekTuBY 3a cUeT yBeTUYEHHs B OyayIIieM mapka aBToMmoOusei, a, kak
MBI 3Ha€M, YPOBEHb aBTOMOOMIIM3AIIMU C KaXKJbIM I'0JIOM BO3pacTaeT M OTCIOAA, CIE0-
BaTEeJIbHO, YBEIMYMUBAECTCS MHTEHCUBHOCTh JIBUKEHUS TPAHCHOPTHBIX CPENICTB, MOATOMY
B JJAJIbHEWIIIEM TaKXke clieyeT 0OpaTUTh BHUMAHUE Ha 3Ty YIUYHO-IOPOKHYIO CETh.

JUig ynun, MMEIOIUX CpeIHEE MPEBBIIIEHUE AOMYCTUMBIX 3HAUYEHUN B KauecTBE
MEPOIPUATHI IO CHIXKEHHUIO YPOBHS IlIyMa IIPeAaraeTcs nocajgka MHOIOSPYCHBIX 3elle-
HBIX HAaCaXXICHUM BIOJb Mpoe3kKeil yacTu. ITO MOKET OBbITh MOCaKa OJHOTO psija JAepe-
BbEB C KYCTapPHUKOM BBICOTOM 710 1,5 M Ha mosioce ra3oHa 3-4 M, CHUKEHUE YPOBHS IIy-
Ma Ha 5-7 n1bA, a Takke mocajka JiBa psja IepeBbeB 0€3 KycTapHuKa Ha ra3oHe 8-10 M,
CHW)KEHHE YpOBHS IIyMa cocTaBuT 7-9 nBA. CiaenyeT yuuThIBaTh, 4TO B 3MMHUI NIEPUO]
3allMTHBIE CBOWCTBA CHUXKAIOTCS B 3-4 pa3a 110 CPAaBHEHHUIO C JIETOM.

OcrasibHbIE YNMIBI U JOPOTH, HE NOMABIINE B IIEPEUYUCIICHHBIE KATETOPUHA UMEIOT
Cepbe3HOE IMPEBBIIICHHE AOMYCTUMOTO YPOBHS IIyMa. 3HAUEHHUs YPOBHS IIymMa Kojeo-
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netcs B npenenax 76-80 nbA. I Takux yjiuil U IOPOr MPEANOIaratoTcsi MEpONpUsATUS
10 YCTaHOBKE IIIYMO3aLIUTHBIX KPAaHOB.

['oBopst 00 3KpaHax, cieayeT OTMETUTh, YTO CYIIECTBEHHO BIIMAET HA aKyCTHYE-
CKy10 3((PEeKTUBHOCTh M MaTepHUall, U3 KOTOPOTO M3rOTaBIMBAETCS KOHCTpYyKUUsA. BriOop
MarepHaja IIyMO3aIlUTHOTO 3KpaHa AUKTYETCs HECKOJIBKUMU COOOPaKEHUSIMU: CTOUMO-
CTbI0, BHEIIIHUM BHJIOM, HO IJIaBHOE — 3PPEKTUBHOCTHIO KOHCTPYKIIUH.

JI71s1 BBINIOJIHEHHS IIYMO3AIIUTHBIX SKPAaHOB B pailoHaX ¢ MaJ03Ta)XXHOM 3acTpoi-
KO, Obl1a BbIOpaHa JpeBecuHa. DTOT MaTepual UMEeT JOCTaTOYHOE IIyMOIIOTJIOUICHHE
Y HEBBICOKYIO CTOMMOCTH. J[pyrMM MaTepuanoM, KOTOPbIA MOKHO PACCMOTPETh B Kade-
CTBE KOHCTPYKIIMH IIYMO3aIIUTHOI'O 3KpaHa SIBJISIETCS PO3pAaYHbIi IJIACTUK. DKPaHbI U3
JAHHOTO MaTepuaja OyAyT YCTAaHOBJIEHBI JUIsl 0OECIIEUEeHUs! IYMOM3OJISLUNA BBICOTHBIX
3J1aHUH ¢ OOJIBIION MIOTHOCTBIO MPOKMUBaHUSA. J[J11 TapMOHUYHOTO BIIMCHIBAHUS SKPaHOB
B COBPEMEHHYIO apXUTEKTYpy F'OpOAa MbI IIPEIaraéM MCIO0JIb30BaTh INIACTUK UMEIOIIYIO
tonuuHy 13-51 MM 1 uHAEKC 3ByKOM30IsIun 25-26 nbA.

Tabmuua 1
YcTaHOBKA HIYMO3AIIMTHBIX YKPAHOB U3 lepeBa Ha YJIHLAX ropojaa
Ne | HaumeHnoBaHwue ynulbl,
Hayano ygactka Konen ygacTka BeicoTa, M

/T | TIPOCIEKTA, MepeyiIKa

1 yi1. Ky3Heunas nep. [TpxeBansckoro | MonogorBapaerckui 1,3

2 niep [IpxeBasibckoro yi. Ky3neunas yi1. 3aBOJICKas 1,3

3 yi1. benopycckas nep. CanbCkuii nep. OXOTCKUil 1,3

4 yi. IlnueBa yi1. EBrokumoBa yi. HapumanoBa 1,3

5 yi. [landunosues JlaenporerpoBcKas yi. Barckas 1,3

6 yi. CapbsiHa rp. 40-netus [To6eap yi1. MsicHHKOBa 1,4

7 yi1. [ToproBas MautorBapaeiickuit Y. MexayHapoaHas 2,8

8 yi1. Hancena yJ1. 300JI0rH4YeCKast ya. Ille6onnaeBa 1

9 yin. TexydyeBa npocn. CokoyioBa np. TearpanbHbIi 14

10 Ie3aps KynukoBa yi. [loroguna yn. Hlebonmaesa 11

11 nep. [TpuBomkckuit yi. TexyueBa yi1. Bapponomeena 1,2

12 npocn. JlenuHa 1. Ctpansl CoBETOB yi1. Belezgnast 1,3

13 yi. Iloronuna yi. Jlapuna yi1. HapumanoBa 1,3

Tabmauma 2
YcTaHOBKA HIYMO3AIUMTHBIX IKPAHOB U3 MPO3PAYHOro IJIACTHKA HA YJIHLAX ropojaa
Ne | HaumenoBanue ynuisl, BeicoTa
Hauano yuactka Komner ygactka

/0 | NOPOCHEKTa, mepeyika M

1 yi. Jlapuna yi. [lleGonnaeBa yi. HemupoBuua-JlanueHko 7,5

2 yi1. BosikoBa yi1. JIo6poBoILCKOTO yi1. KocMoHaBTOB 6

3 yi1. KpacHoapmerickas nep. Kpenocraoi 1p-KT. TeaTpanbHbIN 7

Oco60¢ BHUMaHHE HEOOXOAUMO YICIUTh IETCKUM JIONTKOIBHBIM YUPEKICHUAM, B

3TOM cliydae HeoOxoauma oOs3aTelbHas YCTAaHOBKA IIYMO3AIIUTHOTO JKpaHa, TaK Kak
JIBOP JETCKUX IUIOLIAJOK BBIXOJAUT HEMOCPEICTBEHHO Ha MPOE3XKYI0 YacTh C MHTEHCUB-
HBIM JBUKEHUEM, YTO HETAaTUBHO OKAa3bIBAET BIUSIHUE HA JETCKUNU OPTaHU3M.

[ToMUMO NETCKUX JOMIKOJBHBIX YUPEKICHUM, OBLITM paccCMOTpeHbI 12 mikon u 7
OOJIBHUII, PACTIOJIOKCHHBIX B HEMOCPEACTBEHHOUW OJM30CTH OT MPOE3KEH 4acTH Ha pac-
crosHuM 1,5-17,5 M ¥ uHTeHCUBHOCTBIO JBHKeHHS Oosiee 400 aBT/4. COIIOCTaBUB CO-
OpaHHBIC paHee JaHHbIE YPOBHS IIyMa B Topoje PocToBe-Ha-J[oHY C MECTOIOIOKEHHEM
ITKOJT U OOJIBHMII, ObUT ONPEICNICH SKBUBAJICHTHBIA YPOBEHD IIyMa I KaKIO0T0 00bEK-
Ta.
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Jlst 000CHOBaHMSI SKOHOMHUYECKOW 3((EKTUBHOCTH MpEUIaraéMblX MEpOpHsi-
TUI, HEOOXOAMMO PACCUUTATH HEOOXOIMMBIE KAIMTAJIOBIOKEHUS, SJKOHOMUYECKUN 3 (-
(GEeKT U CPOK OKYIaeMOCTH.

Jliig pacueToB HEOOXOIMMBIX KalUTAJIOBIOKEHUHN Oblia MpOBEAeHA KaIbKYJIALNS
BCEX ATANOB BO3BEACHUS U OOCIYKMBAaHUS IIYMO3ALIUTHBIX YKPAHOB, TAKHE KaK MPOEK-
TUPOBaHHE, 3aKYIIKa, JOCTaBKa, YCTAHOBKA U €KETOHBI PEMOHT.

Jliig pacuera 3KOHOMUYECKON 3(hPEKTUBHOCTH, HEOOXOIUMO PAaCCUUTATh €XKETO/I-
HBI{ ylep0 HalMOHAJIBbHOM SKOHOMHUKE OT BO3JEHCTBHS IIyMa Ha UCCIEAYEMBIX ydacT-
Kax. DTOT MOKa3aTeiab U OyJIeT SBIAThCA SKOHOMUYECKON 3 (PEKTUBHOCTBIO, TaK KaK IpU
YCTAaHOBKE IIIYMO3AIMTHBIX 3KPaHOB, BO3/CICTBUE IIIyMa U IOTEPH S3KOHOMUKH CBEILYTCS
K MUHUMYMY. VIMes noka3aTeny KanuTajaoBIOKEHUH U 3()(PEKTUBHOCTH, ObLT pacCUUTaH
cpok okynaeMocTu. OH coctasisieT | roa u 4 mecdna.

Cnmcok Jaureparypbl
1. POCABTO/IOP. Meroanueckue peKOMEHIALMH 110 3alIUTe OT TPAHCHOPTHOIO IIyMa
TEPPUTOPUH, IPUIIETAIOLINX K aBTOMOOMIIbHBIM j1oporaMm. Mocksa, 2011.
2. PykoBoIcTBO MO 9KCILTyaTalluu NryMoMepa, ananusaropa crekrpa Anroputm-01. 3A0
“AJI'OPUTM-AKYCTHUKA” r. Mockaa.

O METOJ/IUNKAX PACYETA TOKA KOPOTKOT'O 3AMBIKAHUSA
B CETH 0.4 xB

I'ykoe 11.0.

JOIIEHT Kadeaphl AIEKTPOTEXHUKH U aBTOMATUKH, TOLIEHT,

Boponexckuil rocy1apCTBEHHBIN arpapHblii yHUBEpCUTET M. ummneparopa [lerpa I,
Poccus, r. Boponex

Ilagnenxo A.O.

MarucTp Kadeapsl 3IeKTPOTEXHUKN U aBTOMATHKH,

Boponexcknii rocy/1apCcTBEHHBIN arpapHblid YHUBEpCUTET M. ummneparopa Ilerpa I,
Poccus, r. Boponex

B cratbe paccMaTpruBarOTCA HCKOTOPBIEC MCTOJHUKHU pacd€Ta TOKa KOPOTKOIr'0 3aMbIKaHHW A
B DJICKTPUYCCKUX CCTAX 0,4 KB; NEPCUUCIICHBI MMapaMCTpPHhI, HeO6XO,Z[I/IMLIC AJIsL TOYHBIX U YIIPO-
IICHHBIX pPacy€TOB; NPUBCACHBLI PE3YJLTAThl CPABHUTCIBHOI'O aHAaJIM3a OCHOBHBIX MCTOIHK
pacyeTa.

Kniouesvie cnosa: TOK KOPOTKOTO 3aMblKaHUs, dnekTpuueckas cetb 0,4 kB, pacuerHas
METOIUKA.

Pa3paboTka cucTeMbl 53JEKTPOCHAOKEHUSI CEIbCKOXO3UCTBEHHBIX OOBEKTOB
(paltOHOB, HaCENEHHBIX MMYHKTOB, OTIEIBHBIX MOTPEOUTENCH) SIBISETCS KOMIUIEKCHOM 3a-
nadeit. OHa BKITIOYAeT B ce0s BHIOOP KOH(MUTYpAIMH CETH, pacueT dJIEKTPUUIECKUX HArpy-
30K, BBIOOD AJIEKTPUUECKOHN amnmapaTyphl, pacueT pexUMOB JIEKTPUUECKON CETH, pacuer
MOTEPb MOILLIHOCTH U AJEKTpo3Hepruu [1, 2] u 1.1.

Jlns BBIOOpa KOMMYTAIIMOHHBIX M 3aIIMTHBIX allapaTroB B CHUCTEMax JJIEKTPO-
cHaOXeHHsI HeOOXOAMMO PACCUUTHIBATh MaKCUMAJIbHbIE PAa00OYUEe TOKH U TOKH KOPOTKO-
ro 3ambikanus (K3). Meroasl pacuera TokoB K3 pasznuunbl. Beibop mMeTona 3aBUCHT, B
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MIEPBYIO OYepeb, OT KOHPUTYpAIIMU U HANpsDKEHUs ceTH. B manHON pabore paccMaTpu-
BaeTcs ceTh 0.4 xB.

Pacuetsl TokoB KOpoTkoro 3ambikanus (K3) B cetu 0,4 kB BbIONMHAIOTCS 111 BBI-
00pa KOMMYTAIIMOHHOW amnmaparypsl, MIMHOMPOBOAOB, Kabeiaeil u Ipyroro 3i1eKTpoo0o-
PYZIOBAaHMS C LENbIO IPOBEPKU UX MO YCIOBUSIM TEPMUUYECKOU U TMHAMUYECKOW CTOMKO-
CTeil; BBIOOpa yCTaBOK YCTPOMCTB pelIeHOM 3alUThl U aBTOMATUKH M OOeCTeueHus ce-
JIEKTUBHOCTHU cpabaThIBaHUS 3alllUTHI B CXeMe AeKTpocHabxeHus. [Ipu pacuerax TOKOB
K3 nns mpoBepku 000py0BaHHS HAa TEPMUYECKYIO M JUHAMUYECKYIO CTOMKOCTH U BBI-
Oopa amnmaparypbl 10 OTKIIOYAIOMIEH CTOCOOHOCTU BBIMOJIHSAIOTCS PAacYeThl METaJLINYe-
ckux K3, T.k. B 3TOM ciyuyae 3HaueHus TokoB K3 saBistoTcs MakcuMaibHbIMU. [Ipu npo-
BEpPKE YYyBCTBUTEJIBHOCTU YCTPOMCTB PEICHHOM 3alllMThl U 3aIIUTHBIX aIlapaToB BBINOJI-
HAIOTCS pacueThl nyroBeix K3, T.K. npu 3ToM 3HaueHUs: TOKOB K3 SBIAIOTCS MUHUMAIb-
HBIMU.

[Ipu pacuerax ToxoB K3 B cetu 0,4 kB HE0OX0MMO yUUTHIBATh CIEAYIOLIUE TTa-
pameTpsl [3]:

- aKTUBHBIE Y WHJYKTUBHBIE COITPOTHUBIICHUS BCEX JIEMEHTOB KOPOTKO3aMKHYTOM
LENH, BKIIOYAsl CHUJIOBBIE TpaHChOPMATOPHI, MPOBOJAHUKU, TpPaHCPOPMATOPHI TOKA,
PEaKTOPhI, TOKOBBIE KAaTYIIIKH aBTOMATUYECKUX BBIKIIIOYATENICH;

- AKTUBHBIE CONTPOTUBIICHUS PA3JIUYHBIX KOHTAKTOB U KOHTAKTHBIX COEIMHEHUM;

- CONPOTUBJIEHUS 3JIEKTpUUYecKon 1yru B mecte K3;

- MIApaMEeTPbl CHHXPOHHBIX U ACHHXPOHHBIX 3JIEKTPOABUTATEINEH;

- BIUSIHUE KOMIUIEKCHOM HArpy3ku (3JEKTpOABUTATENH, MpeoOpa3oBaTenu, Tep-
MUYECKHE YCTAaHOBKH, JIaMITbl HaKajduBaHus) Ha TOK K3, eciii HOMHUHAIBHBIN TOK AJICK-
TpoJaBUTraresie Harpy3ku npessimaet 1,0 % HayaabHOTO 3HAYEHUS MEPUOAUYECKON Co-
craBisitonieit Toka K3, paccuntanHoro 6e3 yuera Harpy3KH;

- U3MEHEHHUSI AaKTUBHOT'O COMPOTHUBJICHUSI TPOBOJHUKOB KOPOTKO3aMKHYTOM IIETIH,
B OCHOBHOM KaOelei, BclieIcTBHE X Harpesa mpu K3.

Jlnst mpakTHYecKuX METOAO0B pacyeToB TOKOB K3 paspaboTan psan nomyuieHHi,
KOTOpbIE YIPOILAIOT PacyeThl, COXPaHssl IPU 3TOM MX TOCTATOYHO BBICOKYIO TOYHOCTb.
[Ipu pacuerax He yUUTHIBAKOTCA:

- TOKM HaMarHU4YMBaHUs TpaHC(POPMATOPOB;

- HACBHIIIIEHWE MATHUTHBIX CUCTEM DJICKTPUUCCKUX MAIIUH;

- COIPOTHBJICHUE BHEIIHEW (ITUTAIOIIE) SHEPrOCUCTEMBI NPU PacyeTe TOKOB Me-
tayumyeckux K3 Ha cuioBbsix cOopkax, coopkax PT30, a taxke mpu K3 B koHIle xabe-
Jied, OTXOASIINX OT COOPOK U IIUH;

- MPU TUTAaHUH OT HPHEPTOCHUCTEMBbl HE YUYMUTHIBACTCS 3aTyXaHUE MEPHUOIUYECKOU
coctapJstoiei Toka K3 Bo BpeMeHn BBUAY OOJBIION 3JIEKTPUUECKOMN yIaIeHHOCTH TOY-
ki K3 OoT uCTOYHMKA NUTaHUS;

- CONPOTHUBIICHHE MOIIHOW MUTAIOMIEH SHEPrOCUCTEMBI MPHU pacyeTax IyTrOBBIX
K3;

- BIMSIHUE aCHHXPOHHBIX JIBUTATENICH MpU pacyeTax 1yrobbix K3;

- BJIUSIHUE aCUHXPOHHBIX JBUTATENEH, €ClIM UX CyMMapHbIi HOMUHAIBHBIN TOK HE
npesblmaeT 1,0% HayaJbHOrO 3HaU€HUs NMEPUOIMYECKOM cocTaBistomen Toka K3, pac-
CUMTAHHOTO 0Oe3 ydera 3THUX JBHTATeNei (MHAMBUAYATHHO YYUTBHIBAIOTCS TOJBKO aBTO-
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HOMHBIE UCTOYHUKHU MUTAHUS U JIBUTATENM, HEMOCPEICTBEHHO MPHUMBIKAIOIINE K MECTY
K3).

Bce pacuetrsl TokoB K3 nns cereli HampsbkeHueMm 110 1 kB BBINONHSIOTCS € HC-
M0JIb30BAHUEM KO3(P(PULUEHTOB TpaHCPOpPMAILMU, PABHBIX OTHOLIEHUIO CPEIHUX HOMH-
HaJbHBIX HAMPSHKEHUM T€X CTyMEeHEH HampshKeHUs, KOTOPbIE CBSI3bIBAIOT 3TU TpaHChOp-
Martopsl. [llkana cpegHUX HOMUHAIBHBIX HANPSKEHUN MPUHATA B COOTBETCTBHUM C JCH-
ctByromiuMu ['OCT Ha pacuersl TokoB K3 u comepxut ciegyronme 3Ha4eHus Hampsixke-
Huii (B kB): 37; 24; 20; 15,75; 13,8; 10,5; 6,3; 3,15; 0,69; 0,525, 0,4; 0,23.

B nacTosimiee Bpemsi CyiecTByeT JB€ OCHOBHBIE METOJUKH 10 pacueTaM TOkoB K3
B ceTax 0,4 kB:

- CTaHAapT, pa3pabOTaHHBIM MEXIYHAPOTHOM AIIEKTPOTEXHUUYECKON KOMHCCHUEH
(MD3K), ompenensrontuii MeToAbl pacyeToB TOKOB K3 B paaManbHBIX CETAX HHU3KOTO
HaIPsKEHUS,

- METOJuKa, pa3paboTaHHas COTPYAHHKaMH MOCKOBCKOTO SHEPreTHYECKOTO HH-
CTUTYTa, Ha ocHOBEe KoTopoi Obu1 BhiMymieH ['OCT 28249-93 (u3n. 1994 r.) “Mertomst
pacueTa TokoB K3 B 311€KTpOoycTaHOBKax epeMeHHOro Toka 10 1 kB” [4].

CpaBHUTENBHBIM aHAIM3 ATUX METOJIUK MOKa3al, YTO B CBOEH OCHOBE OHU IPHUH-
[UIHAAIBHO UICHTUYHBI, HO UMEIOT PsIJi CYHIECTBEHHBIX pa3iauduil. [ 1aBHOE paznmuuue
3aKnrovaercs B ToM, uto metoguka ['OCT Gasupyercss Ha psalie HOBBIX pa3pabOTOK, Kak
TEOPETUYECKUX, TaK U MPAKTHUYECKUX, UCIIONB3YIONUX JaHHble 00 ocobeHHOocTax K3 B
ceTsX HampspkeHueM 10 | kB, mosiydeHHbIe B pe3yibTaTe OINBITOB, KOTOPHIE MPOBOIU-
JIUCh HA DJIEKTPOCTAHLMSIX U MPOMBIIUICHHBIX MPEANPUITHSIX. DTO JAI0 BO3MOXKHOCTH
y4eCTh MPAKTUUECKH BCE OCHOBHBIC (DAKTOPHI, BIUSAIONINE HA MPOIECC KOPOTKUX 3aMBbI-
kaHui B 3TUX ceTax. [loaromy B I'OCT 28249-93 nosBunuch HOBbIE PEKOMEHIALNH 11O
pacuyetam ayroBeix K3, ompeneneHnio akTUBHOTO COINPOTHUBIIEHUS AYTd, N0 OMpejelie-
HUIO aKTUBHBIX COMPOTHUBIIEHUN BO3AYIIHBIX U KAOENbHBIX JIMHUW MPU HArpeBe WX TOKa-
mu K3, o0ocHOBaHa HEOOXOAMMOCTh y4yeTa aKTUBHBIX COIMPOTHUBIICHUN 3JIEMEHTOB JJI€K-
TPUYECKOM IIENH, BKIIIOYAs COMPOTUBIIEHUS KaTYyIIeK aBTOMAaTHYECKHUX BBHIKIIOYATEICH,
TpaHcPOPMATOPOB TOKA, a TAKXKE COMPOTHBIICHHUS KOHTAKTOB M KOHTAKTHBIX COEIUHE-
HUM, 4TO HE yuTeHO B MeTojuke MOK. Bee 310 maet mpaBo cuutaTh, 4TO METOIBI pacye-
ToB ToKOB K3, nznoxennsie B '[OCT 28249-93 natot Gosiee TOUHBIE pe3yabTaThI.

Jns ouenounsix pacueroB TokoB K3 B cetn 0,4 kB MOXHO HMCHosib30BaTh yIpo-
nieHHYI0 MeToauKy. Ha pucynke 1 mpencraBieHa pacueTHas CXxeMa CETH, BKIIOYAIOIICH
tparcopmartop 10/0,4 kB u orxonsmme muann 0,4 kB, Ha prcyHKe 2 — COOTBETCTBYIO-
11ast 9TOM CETH cXeMa 3aMEIICHUS.

NcxoaHpiMu TaHHBIMU JIJIS1 PACUETOB SBJISIIOTCS: HOMHHAJIBHAS MOIIHOCTh TPaHC-
dbopmaTopa SH, TOTEPH U HAMPSHKEHUE KOPOTKOTO 3aMbIkaHus APM, uk%; Mapku npoBo-
JIOB, CEYEHHUE M PACCTOSIHUE 10 Hanbosee yaaneHHow Touku tuuui 0,4 kB.

Jlnist BbIOOpa anmapaTypsl 3alIUTHl HEOOXO0AUMO 3HATh TOK Tpexdasznoro K3 B Tou-
ke Ky (IS)) u Toku Tpexdaznoro u ognodazHoro K3 B konme nmuHuii B Toukax Ky, Kz, Ky
(Ig), I[E?, IS)I[E?, Ig), ISL)). DTOr0 AOCTATOYHO JJIsi BEIOOpA MPEJOXPAHUTENIEH HAa CTOPOHE
BBICOKOTO HAMpsDKEHUs TpaHcPopMaTopa U BBIOOpAa aBTOMATHYECKUX BBIKIIIOYATEIICH
nuaui 0,4 xB.
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¢ BJI-0,4 kB K2
0,4 xB ;
10 kB
| « O BJ1-0,4 kB K3
Kl
BJI-0,4 kB K4
Puc. 1. Pacuernas cxema cetu 0,4 xB
Tok tpexdaznoro K3 B Touke Kj:
(G)__ Uy _ Ug%UZ-103 (1)
kL \3@z4z)" T 100%S,

rne Z, — COBOKYITHOE CONPOTHUBIICHHE KOHTAKTOB PYOUJIbHHKOB, KaTyIIeK TpaHcopma-
TOpPOB TOKa, KH U Apyroi anmapatypsl TII 10/0,4 kB; Z,=15.10° Owm.
Tok tpexdaznoro u ognodaznoro K3 B Touke Kj:

|(3) _ UH
K2 —
\/§- \/(RT + Rn1)2 + (XT + an)z
U
I =—— @
ZTO
Znnl +
3

rie  Uyp=230 B -dasHoe HanpsixeHue;

Z,.;1 - COPOTUBJICHUE TIETIIN «(a3a-HoJIby;

Z =2, "1, Zoy — NOIHOE OTOHHOE COMPOTHBIICHHE TETIH (Ha3HBINH — HyIeBOK
MIPOBOI;

| — paccrostaue ot mmH 0,4 kB 10 Touku omHOdazHoro K3;

Z,, — TIOJIHOE COMpOTHUBJICHHE TpaHchopmaTopa npu ogHodaznom K3 Ha cTopoHe
0,4 xB.
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R X1 K2

R X3 K4

Puc. 2. Cxema 3amerenust

AHaJOTrMYHO ONpeAensaoTcs TOKU Tpex(as3Hbix U onHodazubix K3 B Toukax Kz u
K,. HeoOxoaumele s pacyeToB JaHHBIE MOYKHO B3SITh U3 CIIPABOYHOMN M yueOHOU JIUTeE-
4
paTypsl, Hanpumep u3 [3].

Cnucok ureparypsbl

1. TI'ykoB I1.0. Ananu3 BIUSIHUS pacupeieNieHust Harpy3ku B BO3AyIIHbIX JuHUAX 10 kB Ha
BeymurHy notepb MorHocTH / [1.0.I'ykoB — BectHrK BOpoHEX)CKOT0 rocyaapcTBEHHOTO arpapHoro
ynusepcurera. — 2016. — Nel. — C. 93-97.

2. T'yxo I1.O. Ouenka BIMSHUS peryaupyromero 3gQexra Harpy3Ku Ha IMOTEPH B CETH
10 KB / IL.O. T'ykoB, C.H. IlunseB // Marepuansl MexnyHapoJHOH Hay4yHO-IIPAKTUYECKOH
KoH(pepeHIn «AKTyanpHbIe TpoOieMsl sHepreTukn AITK». — Caparos, 2013. C. 78-83.

3. Heopar W.JI. Pacuer ToKoB KOopoTKOro 3aMblkanus B cetsix 0,4 kB. YueGHoe mocobue /
N.JI.He6par. — CI16.: DI'OY AI1O «IT2UIIK», 2012. — 56 C.

4. TOCT 28249-93 «Metoasl pacueta TokoB K3 B 3J€KTpOyCTaHOBKaX HNEPEMEHHOTO
ToKa 10 1 kB», 1994 r.

NCCIIEJOBAHUE OBPATUMOI'O ITPEOBPA3OBATEJISA NTIOCTOAHHOI'O
HAITPAKEHUSA B COCTABE CUJIOBOTI'O 9JIEKTPOOBOPYIOBAHUSA
IJIEKTPOMOBNJIA B CPEJAE MATLAB/SIMULINK

T'yaamoe K. X.

acTMpaHT Kadeapbl 3JIEKTPOTEXHUKU U IJIEKTPOOOOPYI0BAHUS,
MockoBckuit aBTOMOOMIIBHO-A0POKHBIN TOCYJapCTBEHHBIN TEXHUYECKUIA
yausepcutet (MAJIN), Poccus, r. Mocksa

B ﬂaHHOﬁ CTAaTbC MPECACTABJICHBI PE3YJIbTATBI OKCIICPUMCHTAJIBHOT'O UCCIICOBAHUA 06pa—
THUMOI'O npe06pa3OBaTen;1 IMOCTOSAHHOI'O HAIIPSAXKCHUSA, UCITOJIB3YEMOI'0O B CUJIOBOM BBICOKOBOJIBT-

HOM 3J'ICKTpOO60py,Z[OBaHI/II/I SJICKTPUYCCKOTO TPAHCIIOPTHOT'O CPCACTBA.

Knrouesvie cnosa: »neKTpoMoOWIb, TMPEeoOpa3oBaTeNb HAIPSHKEHUS, TATOBOE DJIEKTPO-
o0opyoBaHue, aKKyMyJIsiTOpHasi 6atapesi, KOHTPOJUIEP, MOIETUPOBAaHUE.
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TpaHcriopTHas oTpaciib, ABJIAIOIIASICS OJHOM U3 OCHOBHBIX IOTPEOUTENEH IHEPTO-
pPECYpPCOB Ha CETOAHSAIIHMM J€Hb, W3-3a POCTa IIPOU3BOJCTBA TPAHCIIOPTHBIX CPEICTB,
CTAJIKUBAETCS C IPOOJIEMaMH, CBA3aHHBIMU C 3arps3HEHUEM OKPYXKAIOLIeH cpeasl, U3-3a
YBEJIMYMBAIOIIMXCA BBIOPOCOB «HApPHHUKOBBIX Ta3oB». CyllleCTBEHHBIM HEAOCTATKOM
TPaHCIOPTHBIX CPEACTB TPAAULMOHHOW KOHCTPYKIIMH SBISAETCS IpsAMas 3aBUCUMOCTD OT
HEPTENPOTyKTOB.

Hecmotps Ha Oosiblvie NOCTHXKEHHSI B OOJACTH 2IEKTPOMOOMIIECTPOCHHS Ha Ce-
TOJHAIIHUM J€Hb OJHOM M3 INIABHBIX IPUYMH NPENATCTBYIOLIEH MacCOBOMY IIPOU3BOJ-
CTBY 3JIEKTPOMOOMUJIEH SIBJIETCS MaJlasi SHEPrOeMKOCTb, OOJIBIION BEC U BBICOKAs CTOM-
MOCTbh CYIIECTBYIOIIUX TATOBBIX aKKyMyJATOpHbIX Oatapeu (TADB), mpuMeHsieMbIX B Ka-
YECTBE UCTOYHUKA DJHEPIUH.

B nanHO# craThe paccMaTpuBaeTcsl ClocoO BHEAPEHUS B KOHCTPYKLIUIO CHIIOBOTO
3JIEKTPOOOOPYAOBAHUS 3JNEKTPOMOOUIIS, 00OpaTUMOro mpeodpa3zoBaTessi MOCTOSHHOIO
HaIIpSDKEHHST U €r0 MCCIENOBAHMS IOCPEIACTBOM KOMIIBIOTEPHOTO MOJEIMPOBAHUSA B

Matlab/Simulink.

IlocTpoeHue MMUTALIMOHHOM MO/eJIM NpPeodpa3oBaTesisi HOCTOSSHHOTO HANIPSKEHUA
B COCTaBe JHEPreTH4YeCKOM CHCTEMBbI JIEKTPOMOOHIISE

C uenpto OoJiee AETANBHOTO HCCIENOBAaHUS OCOOEHHOCTEW paboOTh 0OPATHUMOIO
npeobpazoBatens nocrossHHoro HampsikeHus: (OIMITH) B coctaBe criioBoro 3nekTpoo6o-
PYAOBaHHUS JIEKTPUUECKOT0 TpaHCHOpTHOTO cpeactBa CO OTC, co3naHa MMUTALIMOHHAS
MOJENIb  IMOCPEACTBOM  IAKETOB  MPOrPaMM  BU3YaJbHOTO  MOJEIHMPOBAHUS
Matlab/Simulink, koTopsIii Ha CErOMHANTHUN JCHBb SBISACTCS OJHUM M3 OCHOBHBIX WH-
CTPYMEHTOB JIJIsl UCCIICIOBAHUS TUHAMUYECKUX CUCTEM.

Hcnone3ysa mapameTpsl TpaHcnopTHoro cpeactsa TC, npuBeneHHble B Ta0.1 ObLI
MIPOBEAECH TATOBBIM pacueT U OMPENENCHbl OCHOBHBIE MAPaMETPhl CHUIIOBBIX 3JIEMEHTOB
ANEKTPUUYECKOTO TPAHCIIOPTHOTO CPEACTBA, B TOM YHCJI€ BXOJHBIE U BBIXOJIHBIE MTapaMeT-
pBI 00OpaTUMOTO MpPeodpa3oBaTes MOCTOSIHHOTO HAIPSHKEHUSI, YCTAHOBIIEHHOTO B CUJIO-
BOM II€NH MOCTOSIHHOTO ToKa [1, ¢. 15].

Tabmumna 1
OcHoOBHbIE MapaMeTPbl TPAHCIIOPTHOI'O CPEACTBA /LISl PACUYETHBIX HCCIeI0BAHMIT
YcnoBHOE 3HaueHue
[Tapamerpsl
0003Ha4YeHHE | MapaMeTpPOB

Macca TC, kr mj, 1748
TInomase nonepeunoro ceuyerust TC, M° Sa 2.2
Koaddunment asponnnammaeckoro conpoTusienus, o.e | Cx 0.3
Pannyc xoneca aBToMoOmIs, M (5% 0.323
KTIJ] MmexaHW4ecKoi TPAaHCMHCCHH, 0.€ NMT 0.96
ITepenaTrouHoe 4KCIIO II1aBHOM Mepesiayuu, 0.€ irn 4.3
Koaddumnuent conpotuBnenus kKaueHuro, 0.€ f 0.014
Y10 HaKJIOHA JIOPOTH, TPaj. o 0
T110THOCTS BO3AyXa, KI/M° p 1.2

Pe3ynbrathl pacueToB BXOIHBIX M BhIXOMHBIX napameTpoB OIIIIH cBeneHs! B Ta0-
iy 2.

Nmuranmonnas mozaens OINITH B coctae CO DTC mocTtpoeHa Ha OCHOBE Mare-
MaTUYECKUX MOJENEeH OTAENbHBIX 3JIEMEHTOB OTPAaXKAIOIIUE peajibHbIE CBOMCTBA, U CO-
CTaBJISIONINE IIEIYI0 CUCTEMY C YY4E€TOM IMAapaMeTPOB CHIIOBOTO 3JEKTPOOOOPYIOBAHHS
AIMEKTPOMOOHUIISI.
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Ha puc. 1 npuBeneHa MMUTALIMOHHAST MOJEINIb CUCTEMBI CHIIOBOTO 3JEKTPOOOOpYI10-
BaHus ekTpoModusi, 1 OIIITH B cumoBo# BBICOKOBOJIBTHOM IIETH MTOCTOSHHOTO TOKA.

[
[ |
I ' |
\—*|ude s : X i
| kVT1 | |
—»(sOC 1
! ' M ke M cay |
| —»]lbat sz v : \ |
| 1 |
| [ |
I

c6
TTHU BM3N CT34,cNM

™T

BUDII — 610k usmepenus snekmpudeckux napamempos, I — oamuux nonodicenust,
OIIIIH — obpamumbiii npeobpazosamenb NOCMOAHHO20 HANPANCEHUS

Puc. 1. Umutanuonnas monens CO OTC

TUT sBnsercs riaBHbIM UCTOUYHHUKOM JJIEKTPUUYECKON PHEPrHH U 0OecreyuBaeT
MUTaHUE BCEX CUJIOBBIX M OOPTOBBIX MOTpeOuTeneil. B kadecTBe TATOBOr0 MCTOYHHKA
HHEPruM B JAHHOM MMHUTALMOHHOW MOJIETH MCIOJIb30BaHA JINTUNH-UOHHAS aKKyMYJISTOP-
Has Oartapesi, 00y1aiaronias BRICOKUMH dHepreTuueckumu nokazarensmu. OIIIH coctout
u3 Tpan3uctopHbix kitouet VT1, VT2 co BerpeunbiMu quogamu VD1, VD2, nuHIyKTHB-
HOM Katymky L u crimaxuBaronux konaeHcatopoB Cl n C2. Curnaisl ynpaBlIeHHs CHU-
noBbix kitoyeit OIIINH obGecnieunBaer 610K (QOpMUPOBAHMSI CHUTHAja YIpaBICHUS
(B@CY) OIIIH (Cwm. puc.l). 3agaueit JaHHOTO TIpeoOpa3oBaTesi MOCTOSHHOTO HAIpsi-
JKeHMs1 3akiiroyaercsi B moBbimieHuu HanpsbkeHuss TUT na Bxom TTHU. Kpome storo
OIIIIH moxeT paboTarh B peKUME MOHMXEHHS] MPU PEKYNEPATUBHOM TOPMOXKEHUHU
aNeKTponpuBoa, koraa TOJ] paboTaeT B TeHEPATOPHOM PEKUME, TIPU 3TOM IIpeoOpazo-
BaTellb MOHMXAET BBICOKOBOJIBTHOE, BBIIPSIMIEHHOE WHBEPTOPOM HAMNPSHKEHUE TeHepa-
Topa u obecneunBaet 3apsa TUT [3, c. 6]. 3agaueit TTU sBnsercs mpeoOpazoBaHue
HANPSKEHUSI TOCTOSIHHOTO TOKA B IEPEMEHHOE C PEryJIMpyeMOl BETMUYUHON BBIXOJHOTO
HaANpsDKeHUs U ero 4actoTel. Cucrema ynpasneHus: DI cocrouT u3 O1oka 3agaHus CUT-
Hana yckopeHuss u topmoxkenus (b3CVYT) xapakrepusupyromias peakluuio BOIUTENS,
Takxke KoHTposuiepa ckopoctu KC u cuctemsl BekTopHOro ymnpasieHus CBY, koTopsie
bopMUPYIOT HEOOXOIUMBI CUTHAJ YIPABJICHUS] CUJIOBBIMA TPAH3UCTOPHBIMU KITIOYaMU
TTU, obecrieunBaOIUMH PETYITUPOBAHNE YaCTOTHI BparieHuss 1 MmoMeHnTta TO/I.

Tabnwmna 2
ITapaMeTpbl BXOAHBIX H BBIXOAHBIX XapakrepucTuk OIIITH

No | TTapameTpsl 3HaYCHUS
1 | Homunansusii Bxogaoii Tok OINIH, Iy ., A 135

2 | Makcumanbabi BxoaHo# TOK OITITH, Iy max, A 452

3 | MakcuManbHasl mynbcalus BXOIHOTO TOKA, Algyx max, A 23

4 | MunumanbHoe BXoaHoe Hanpspkeaue OTTTH, Ugynin, B 138

5 | Homunansnoe Bxonnoe Hanpspkernue OIMIH, Uy, ,, B 412

6 | MakcumanbHoe BxogHoe HanpspkeHue OITITH, Ugymax, B 460

7 | MakcumanbHoe BbixoaHoe HanpspkeHne OITITH, Ugyxmax, B 650

8 | MakcuMmanbHasi BETUYMHA MyJbCAIUU BEIXOAHOTO HANPsDKEHUS, AU gy max, B | 6.5

9 | MakcuMabHBIN TOK HArpy3KH, Imax, A 278

10 | HomuHanbHbIM TOK HAarpy3ky, I, A 83
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Pe3yiabTarhbl NpOBeIeHHBIX UCCAECI0BAHNNI

C nenbro MOATBEPKACHUS TEOPUU O MOBBIIMICHUSAX TATOBBIX XapaKTEPUCTUK U
YIIYUIIEHUsI MaccOTrabapUTHBIX TMOKa3aTelei, a Takke BO3MOXKHOCTH MpuMeHeHus Ab
Oomee JIerKo KOHCTPYKIUHU, OBLITN MTPOBEACHBI TPU Pa3HBIX IKCIIEPUMEHTOB:

1) anexrtponpuBoa mutaercs or Ab HoMuHanbHBIM HanpsbkeHrnem 400 B mocTo-
SHHOTO TOKa,

2) anekTponpuBox muTaetrcs oT Ab HoMuHaNmBHBIM HanpsbkeHueMm 650 B mocto-
SHHOTO TOKa. L{enbio 3Toro skcnepuMenTa B TOM, 4TOOBI MMOKa3aTh MPEUMYIIECTBO MPH-
MEHEHHSI BBICOKOBOJIbTHOTO 3JIEKTPOIIPUBOJA,;

3) anekTponpuBoj nutactcs oT Ab HoMuHaNBHBIM HampsbkeHueMm 400 B mocro-
STHHOTO TOKa, U B CHJIOBYIO BBICOKOBOJIBTHYIO II€I1b TPUMEHSETCS] POMEXYTOUHBIN JIBY-
HarnpasieHHbld [IITH, 3amaya KOoTOporo 3akiroyaercs B IMOBBIIIEHWU HANPSKEHUS HC-
tournka Ab ¢ 400 B, no 650 B. Ilenpto JaHHOTO 3KCIIEPUMEHTA B TOM, YTOOBI TTOKa3aTh
MPEUMMYLIECTBO NOBBIIEHUSI HanpsbkeHus npumenenueM IIITH ©Oe3 cymectBeHHOTO
YCIIOKHEHHUS U yIopokaHus AB, KOTOPBIM MOXET BO3HUKHYTh €CJIU CJIEI0BATh BTOPOMY
AKCIIEPUMEHTY.

C uenpl0 MakCUMAJIBHOTO MPHUONIKEHUS SKCIMEPUMEHTAIBHBIX XapaKTePUCTUK
MMUTAIIMOHHOW MOJENH K peajbHbIM, UCTIBITAHHUS OBUIM MPOBEICHBI B CTaHAAPTU3UPO-
BaHHOM e3foBoM Iukie asmwxkenus HFEDC (anrn. Highway Fuel Economy Driving
Schedule). JlanHbIi UK ABMKEHHSI IPOJIOJKUTEIBHOCTBIO 765 CEeK. XapaKTepusyerT 3a-
TOPOJIHOE JIBUKEHUE.

V, km/a
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100,00

80,00

60,00

40,00

20,00

0,00 |
CHRA g AR2RLLINONNN AN B Nt cek
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— o~ (o] i [ap] =t [p] a1 w w [~

Puc. 2. CxopocTb 37€KTpOMOOUIIS B LIUKJIE

Kak 6110 0OTMEUEHO BBIIIE MPOJOIDKUTENHHOCTD KA COCTABISIET 765 cek. U 3a
3TO BpeMsl IPOOET MEKTPOMOOMIIs cocTaBiseT 16,5 kM. (cM. puc. 3).
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Puc. POMIEHHBIN ITyTh 31EKTPOMOOUII UKJIe

Kak BUOHO W3 NpEnCTAaBIECHHBIX PHCYHKOB, MPHU MPOBEACHUU TPEX PAITUYHBIX
DKCIEPUMEHTOB C PA3HBIMU UCTOUYHUKAMH, CKOPOCTHBIE XapaKTEPUCTUKU HE MEHSIOTCS U
cootBeTcTBYIOT ctannapty HFEDC.

U,B
Srcnepiment N23 Brcnepiment N22
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Puc. 4. HanpsbxeHue Ha BXOJ HHBEPTOpPA NP TPEX Pa3IMUHbIX HIKCIIEPUMEHTOB

Kak BuaHO u3 puc. 4 Ha TperbeM 3KcnepumeHnTe, koraa npumensercs OIIIIH,
HE3aBHCHMO OT CHWKEHHUS YpOBHS 3apsana Ab HanpsbkeHue ocraercs cTaOWIBHBIM U HE
CHUYKaeTCA. DTO SIBISIETCA OJJHUM U3 BaXKHbIX NpeumyiiectB npumeHenus OIIIIH B anek-
Tpomodure [2, ¢. 37]. pyrue xapakTepuCTUKHA MOKA3bIBAIOT MTOCTENIEHHBIN Craj HaIps-
JKEHHUsI CO CHJKEHHMEM YPOBHS 3apsia, YTO HECOMHEHHO OKa)KET OTPULIATEIbHOE BIUSHHE
Ha TATOBBIC XapAaKTEPUCTUKU AJIEKTPOMOOUIISL TIPU CHIKEHUH YPOBHS 3apsina 10 50% u
HIDKE.
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Puc. 5. I3MeHeHue neiicTByIOMEro 3Ha4eHus (ha3HOTO TOKA JIBUTATEIIs
B TPEX dKCIEPUMEHTaX

Kak BumHO M3 puC. 5, nelcTByoIIee 3HaUeHHE aKTUBHOTO, ()a3HOTO TOKA JBUTA-
TEJISI IPU BTOPOM U TPEThEM SKCIEPUMEHTE C HaNpsKEHHEM Ha BXOJ]l uHBepTopa 650 B
CYIIIECTBEHHO HUKE YEM MEPBBIN.

[Ipu Tpex pa3HbIX SKCIEPUMEHTOB MPUBEICHHON Ha pHUC. 6 BUIHO, Kak Hanbosee
Boicokuit KII/[ nocturaercs nmpu npumenenun OIIITH B cuiioBoii memnu.
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Puc. 6. KII/] anextponpuBoia Ipu TpeX pa3InYHbIX 3KCIIEPUMEHTOB
Ha puc.7 npuBenena nquarpamma ypoBHs 3apsiaa (SOC) npu pa3audyHbIX 3HAYCHHU-

SIX HaNpsHKEHUS NMUTAHUS, U3 KOTOPOTO CJIEAYET YTO HAMMEHBIIINN pacXo/l 3aps/ia B IUK-
ne gocturaercs npu ucnonbzopanuu OITITH.
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Puc. 7. YpoBeHs 3apsiaa Ipu TpeX pa3iIndHbIX IKCIIEPUMEHTOB

W3 pucyHka BUIHO, UTO SKOHOMMS 3apsaja npu ucnonbzoBanuu OIIIIH (3xcnepu-
MeHT Ne3) cocraBnser 0,41%, nmpu obmem pacxoae 3% 3a monHbIM nuKI. Mcnonb3ys
ATOT PE3yJbTaT JETKO PacCUUTaTh MPUOIUZUTENHHYI0 PKOHOMHIO 3apsifia MpU TMOJHOM
paspemienHoM (DoD=80%) uzpacxonoBanuu 3Hepruu Ab.

X=80%*0.41/3=10.93%
rae X — KOJIMYECTBO COKOHOMIIEHHOM 3Hepruu Ab, B polieHTax.

Taxum o6pa3om npu riyoune paspsga Ab na 80%, 5KOHOMUS SHEPTUH COCTABIIS-
et 10,93%.

Tak Kak MOIIHOCTh Harpy3K MpPH pa3HbIX SKCIIEPUMEHTAX OJUHAKOBBIN, C YBEIH-
YEeHUEM HANPSHKEHUS MUTAHUS, CHUYKAIOTCS TOKH Harpy3KH, YTO MOATBEPKIAETCS XapaK-
TepucTuKor puc. 5. OtHocutenpHOe yBenmueHue KII/] u cHmkeHue pacxona >Hepruu
MPOUCXOJUT 3a CUET CHIXKEHUS MOTEPh MPU CHUKEHUU TOKOB HAarpy3KH, OCOOEHHO B Ile-
PEXOIHBIX Tpoleccax, T.K. AJICKTPONPHBOJ JICKTPOMOOMISA, KaK M 000N aBTOMOOWIIb
paboTaeT NPEUMYIIECTBEHHO B MEPEXOJHBIX peXUMax (YacTble YCKOpPEHHE U
TOPMOXKEHHE).

Heo0xonuMo OTMETHUTh YTO SKCIEPUMEHTHI ObUIM MPOBEIEHBI HA JIBYX THIIOB
AJIEKTPONPUBOIOB OJMHAKOBON MOIIHOCTH U Pa3HBIMU HANPSKEHUSIMU TUTAHUS.

3akaoyenne. CTOUT OTMETUTh, YTO YJIYUIIEHUS TATOBBIX U MaccorabapUTHBIX
XapaKTePUCTUK AIEKTPOMOOUIISE HA CETOAHSIHUN J€Hb OCTAETCS OJJHOM M3 aKTyaJbHBIX
npo6eM TpeOyIoImuX BCECTOPOHHETO pacCMOTpeHus, U pemeHus. OIHUM U3 BapHaHTOB
pELICHNs TaHHOM 3a/laud MOXKET CTaTh NOBBIIIEHUE HAIPSHKEHHMS MCTOYHUKA IPHUMEHE-
nuem OITITH.
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KABUTAIIMOHHA I OBPABOTKA YJIbTPAJIUCIEPCHOM
BOJHOYI'OJIbHOM CYCIIEH3UHA

Eecmudgpees E.H.
npodeccop, A-p TEXH. HayK, JIOLIEHT,
JIoHCKOM rOocyIapCTBEHHBIN TEXHUYECKUN yHUBepcuTeT, Poceus, r. PoctoB-Ha [lony

B craTthe npuBeseHbl pe3ybTaThl UCCIEA0BAaHMS 110 KABUTALIMOHHOM 00paboTKe ylIbTpa-
JMCTIEPCHOM BOAHOYTOJIBHOM CYCIIEH3MHU. Y CTAaHOBJICHO, YTO B pPe3y/bTaTe KaBUTAILIMOHHOHN 00-
pabOTKK BOAHOM CyCIIEH3UU YUCIIO HAHOYACTHUI] aHTpaLlUTa yBeJIu4nBaeTcs B 2,5 pasa.

Knroueswvie crosa: BOOHOYI'OJIbHAasA CYCIICH3HMA, KaBUTATOP, aHTPpaAlUT, HAHOYACTUIIBI.

B nacrosiiee Bpemsi pa3paboTaHO M UCIIBITAHO HECKOJIBKO TEXHOJIOTHI MPUTOTOB-
JIEHUS BOJIOYTOJIBHBIX CYCIIEH3UM, KOTOpbIe 0a3UpPYIOTCS HA TPAJULMOHHBIX TEXHOJIOTHUAX
TOHKOJMCIIEPCHOTO U3MEJIBUYCHHUSI YIJIEH U CMEIIMBaHuA UX ¢ Boaou. Ho camoii peBoito-
LIMOHHOM U3 HUX SIBJIIETCS TEXHOJIOTHS KaBUTALIMOHHOTO MIPUTOTOBJIEHUS BOJIOYTOJIbHOTO
toruBa [ 1, 2].

B paGote ncnonb3oBanach TEXHOIOTHS MOKPOTO TIOMOJIA, 3aKITIOYAIOLIAsCA B TOM,
YTO B €MKOCTh OapabaHa ¢ MOJMYpPEeTaHOBON (DyTEpOBKOM, 3arpyKajiH SIIIMOBBIE IIAPHI,
aHTpAIUT, NPEIBAPUTEIIBHO U3MEIbYEHHBII B KEPAMUYECKON CTYyNKE, 3aT€M HaJIUBaIu
1 1 gucTUIIMpPOBaHHOM BOABI. JUIMTENBHOCTh paOOTHI IIAPOBOM MEJIBHUIIBI COCTABIIsAIA
10 gacos.

[lenb pabOTHl — YBENTUYUTH KOJTUYECTBO HAHOYACTHUI] B BOJHOW CYCIIEH3UH aHTpa-
1IMTa U CTAOMIN3UPOBATH €€.

CenMMEHTALIMOHHBIM aHAJIU30M HCCIIEIOBAIM CTENEHb W3MENIBUYCHUs aHTpanuTa
maxTthl «lllepnoBckas-HaKIOHHAsH OT BPEMEHHU €ro IMOMoJia B IIAPOBOM MEINIbHHUIIE, TIe
o0Opa3oBaHMe YTOJIbHON CYCIIEH3UH MTPOUCXOUT TIIaBHBIM 00pa30M He 3a cUeT yAapa, a 1o
MeXaHu3My ucthupanusi. Ce IMMEHTAllMOHHbBIA aHaIKU3 [ 3] BBICOKOJIUCTIEPCHOTO aHTpalUTa
npoBouics Ha auckoBoii nentpudyre CPS Model DC 24000.

Pe3ynprarsl ceIMMEHTAIMOHHOIO aHaIM3a BOAOYTOJIBHOW CYCIIEH3UM ITPUBEACHBI
Ha puc. 1 u 2.

100

Diam. Range % Fraction
1.4956 - 1.0414 0.86
-0721 166
-0.5049 308
-0.3516 573

v Y Peaks - Half Width
/ ~ 01227 - None
N 0.1135 - None
N 0.0674 - Mone
0.062% - None

Total Number = 7350 x 10%6

‘ Sample: Average of Files |
Number of Files in Average: 3 ‘ N
|

Mean  Median CV(%)
Weight 08790 09012 42619
Surface 06390 05619 61295
Number 01827 01200 100.353
Palydispersity Index (DwiDn) = 4 8108

Relative Particle Number

0 bﬁ 007 01 02 03 05 07 10
Particle Diameter - Microns
Puc. 1. KpuBas pacripeneneHust 4acTUI] aHTpAIUTA 110 pa3MepaM B BOJHON CyCHEH3UU
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100

Diam. Range % Fraction
1.4956 - 1.0414 3558
10414 -07251 2512
0.7251 - 0.5049 1577
0.5049 - 0.3516 9.89
0.3516 - 0.2448 578

E 0.2448 - 0.1705 275
0.1705-0.1187 1.09
0.1187 - 0.0826 039
0.0826 - 0.0575 018
0.0575 - 0.0401 0.04
Total W1, = 306.92 (u-grams)

50 A

Sample: Average of Files
B Number of Files in Average: 3 /

Relative Weight

Mean Median CV(%)
Weight  0.8790 09012 42619
Surface 06330 0.5619  61.295
Number 01827 01200 100.353
Paolydispersity Index (Dw/Dn} = 4.8108 - g

0.05 0.07 0.1 02 03 05 07 1.0

Particle Diameter - Microns
Puc. 2. KpuBas pacnpeneneHus 4aCTUL aHTPALMUTA [10 MACCE B BOAHOM CYCIIEH3UH

N3 puc. 1 BUIHO, YTO B UCCIIENYEMOM Pa3MEPHOM HMHTEPBAJIE YACTHIL, 3a BpeMs
nomoia 10 yacoB, coxepkaHHe HaHOPAa3MEPHOM (PAKIUU B aHTPALUTOBOW CYCIIEH3UHU
coctaBisieT 32,7 %.

CymmapHast MaccoBasi 10JI1 HAHOYACTHIl aHTPALUTAa B BOAHOM CYCIIEH3HMH C pas-
Mepom ot 50 1o 100 M HUYTOXKHA Masta (puc. 2).

[IpuroToBiieHHbII 00pa3el BOJHON CYCNEH3MM aHTpaluTa ObUT IMPOKAueH 4depes
BOJIHOBOW aucneprarop. KaBuratop BBIIIOIHEH B BUAE aBTOHOMHOTO MOAyJsg. OCHOBOM
YCTPOMICTBA SIBJISIETCS HEMOJABUKHAS OCh U JBa pOTOpa: aKTUBAToOp U reHepartop. Ha po-
TOpE — aKTUBATOPE PACIOJIOKEHBI BUXPEBbIE Kamephl. C IMOMONIBI0 HACOCa MPOKAYMBAIU
BOJIO-YTOJIbHYIO CYCIIE€H3UIO Yepe3 POTOPbI MOJI M30BITOYHBIM JTaBJIEHUEM, B PE3yJbTaTe
IIPOUCXOAUT UX BPAILLECHHUE HABCTPEUy IAPYr Apyry. B BUXpeBBIX KaMepax B CYCIICH3UU
TCHEPUPYIOTCS KaBUTALIMOHHBIE 30HbI, MOIHBIE BEICOKOAMIUIUTYIHBIE TUAPOY APl IIPsI-
MOTO THIA, INAPOKUN CIEKTP aKyCTUYECKUX BOJH U JONOJHUTEIBHO 3JEKTPOMAarHuTHOE
BO3JcHCTBUE. B pe3ynprare NpOMCXOAWT WHTEHCUBHOE JHMCIEPIUPOBAHUE YTOJBHOU
cycneH3uu. JlucneprupoBaHHasi CyCIeH3Us IIEPEIYCKAeTCs U3 NIEPEKPBITBIX KaMep B Thl-
JIOBBIE 30HBI OTKPBITHIX KaMep reHepaTopa U jiajee JJM0o K BHITYCKHOMY NMaTpyoKy, 1100
Ha CIICIYIOIINHI UK AUCTIeprupoBanus [4].

Kapuranmonnas o0paboTka BOJOYTOJIBHOM CYCNEH3UU HPUBOAUT K LIEIOMY PSIY
MOJIOKUTENBHBIX M3MEHEHU: 00pa3zyeTcst 0OJbIIoe KOJIMYECTBO aKTUBHBIX YACTHIl aH-
TpaluTa, KOTOPblE€ HMEIOT OOJBIIYI0 CIOCOOHOCTh K PA3JIMYHBIM B3aHUMOJEHCTBUSIM.
Morexymbl BOABI pa3phIBAOTCS ¢ 00pa3oBaHueM cBOOOIHBIX pagukaioB H- u -OH. B pe-
3yJbTaTe MPOTEKAHUS DTHUX IPOLECCOB B CYCIICH3UH HAKAIUIMBAKOTCS PAaJMKaibl, UOHBI,
MOHHO-paJIuKaIbHBIC 00pa3oBaHus [4].

Cepa B nporecce KaBUTalIMOHHOTO JIpo0JIeHUsT 00pa3yeT MOBEPXHOCTHO-AKTUBHBIC
BEIIIECTBA, KOTOPBIE CTAOMIM3UPYIOT YaCTUIBI CYCIIEH3UU U MPEMATCTBYIOT UX JailbHEH-
1IeMy CIIAIIAHMUIO.

[IponyuieHHy0 yepe3 AuUCneprarop aHTPALMTOBYIO CYCIIEH3UIO HCCIIEIOBAId Ha
pacIpenesieHle Kak 10 4MCIIy YacTHIl, TaK M 10 macce. Pe3ynbraTel IpeacTaBieHbl Ha
puc. 3 u 4.
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100

l Peaks - Half Width

Diam. Range % Fraction
Il 0.1152 - None 14906-10383 001
f 00821 - None 10383-07233 009
Cal 0.0457 - None 0.7233-05038 025
1A 0.5038 - 0.351 0.54
iy D381-02445 093
— ;l | 0.2445-0.1703 154
k) 01703-0.1186 359
Ke] | 0.1136 - 0.0826 10.73
E lI| 0.0826 - 0.0576 3323
= W 0.0576 - 0.0401 4867
= I
zZ | | Total Number = 305 x 1046
[1}) I I,
0 L |
0 \
© |
[ i 'm ‘
[(h] i v "\ Sample: Average of Files
= I \ Number of Files in Average: 6
= ;
0 | " Mezn Median CV(%)
Q Y Weight  0.5455 05242 59484
14 ; \ Suface 02797 01527 G7 497
| L Number  0.0723 0.0581 78.589
\ ‘ Palydispersity Index (Dw/Dn) = 7.5445
"
| S
] T——— -
T T T T T T
0.05 0.07 01 0.2 0.3 035 07 1.0
Particle Diameter - Microns
Puc. 3. KpI/IBaH paclpCacICHUA YaCTULl aHTpalnuTa 110 pasMepam
B BOJIHOM CYCII€H3UH, IOJBEPrHYTON KaBUTALIMOHHON 00paboTKe
100
Peaks - Half Width RS
‘ Sample: Average of Files 13842 - None Aoy \
Number of Files in Average: 6 0.7746 - None J '-\
0.6853 - None / Y
Mean  Median CWV(%) 0.1803 - None Fand \
Weight 0.5455 (05242 59.484 0.1459 - None . ! \
| Surface 02797 01527 §7.457 0.1154 - None A
Number 00723 00581 78589 0.093% - None o \
Paolydispersity Index (Dw/Dn) = 7.5445 0.0815 - None / \
- 0.0733 - MNone o Y
- 0.0668 - None i
0.0612 - None -~ \
'g-, 00521 - None d |
= '.‘
g B0 4 Diam. Range % Fraction I"
[14] Pl 1.4806 - 1.0353 71 Y
> / 1.0383-0.7233 2217 |
— | [ 0.7233- 05038 2274 |
Q e 05038 - 0 351 16.85 \
[} / 0.351 -0.2445 9.92 |
o v 0.2445- 0.1703 5.48 |
01703-0.1186 418
/\‘_.f’ 0.1186 - 0.0826 412 =, e
A 0.0826 - 0.0576 439 s
g - — ot 0.0576 - 0.0401 253
Ve NV e v Total Wt = 7 (u-grams)
fv""~
0+
T T T T T T T T
0.05 0.07 0.1 0.2 0.3 05 07 1.0

Particle Diameter - Microns

Puc. 4. KpuBas pacnpeneneHus 4acTUIl aHTpal|Ta Mo Macce B BOJHOM CYCIIEH3HH,
MOJIBEPTHYTON KaBUTAIIMOHHON 00paboTKe

N3 cpaBHeHus nuddepeHnnanbHbIX KPUBBIX ISl 00pa3lioB CYCIIEH3UU JI0 U MOCIIe

KaBUTALIMOHHOM 00paboTku (puc. 1 u puc. 3), MOXKHO OTMETUTh 3HAUUTEIBHBIN POCT Ha-
HouacTull ot 32,7 no 81,9 %, 1. e. B 2,5 paza.
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Taxoke pe3ko OTJIMYAIOTCS IPYT OT Apyra COOTBETCTBYIOIINE KPUBbBIE pacipesere-
Hus 110 Macce (puc. 2 u puc. 4). Eciu o61mias Macca yacTHI] B HAHOAMAIMAa30HE 10 KAaBUTA-
MOHHOM 00paboTku coctasisuia 0,2 %, TO Moce KaBUTALMU paclpeiesIeHUe YacTHI] 10
Mmacce coctaBuiio 7,0 %, T. e. yBenuuuiaoch B 35 pas.

OO6pa3oBaBiuecs B pe3ysbTaTe KaBUTAIIMU CYCTICH3UN aKTUBUPOBAHHbBIE YACTHIIbI
00pa3yloT acCcOIMUPOBaHbl YAaCTHUIIBI, TAK KaK 3TO CHOCOOCTBYET YMEHBIICHUIO UX CBO-
00HOM TOBEPXHOCTHOM HHepruu. biaromapss KaBUTAIlMOHHOMY BO3JCHCTBHIO BOJIO-
YIrOJbHasl CYCIIEH3Usl MPEBpAIAaeTCs B yCTOMUMBYIO cycneH3uto. [losBisieTcss BO3MOX-
HOCTb 3aMEHBI TBEPJOr0 aHTPALUTa HAa €r0 BOJAHYIO CYCIEH3HIO C COXPAHEHHUEM BCEX OC-
HOBHBIX (PU3UKO-MEXaHUYECKHUE CBOMCTBA TOILIMBA. DTO MO3BOJUT MOBBICUTH MOJHOTY
CrOpaHus TOIUIMBA, CHU3UTh BBIOPOCHI 3arpsA3HSIONIMX BELIECTB B aTMocdepy, CHU3UTh
KOJIMYECTBO CaXM B YXOISAUIUX ra3ax, yMEHbIIUTh YAEIbHBIN pacxo] TOIJIMBA.
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BOITPOCHI BEAEHUA AYIUTA U YIIPABJIEHUA JOCTYIIOM
K IEPCOHAJIBHBIM ME/IUIITUHCKUM JAHHBIM ITAIIMEHTOB,
PASMEIIEHHBIM B CETU UHTEPHET

3apyonuin A.B.
BOEHHOCTYKaIIIUK 110 KOHTPAKTY,
LCCH ®CO Poccun B benropoackoit 06:1., Poccus, r. benropo

Jlazeonan H.A.

CTyaeHTKa 5 Kypca Harp. «HpopManmoHHas 6€301acHOCTh aBTOMaTU3UPOBAHHBIX CHCTEM,
benropoackuii rocynapcTBeHHsbl TexHONornyeckuii yauusepceuteT um. B.I'. Illyxosa,
Poccus, r. benropon

B craThe Bompochl BeieHHs ayAuTa JOCTyIa paCCMOTPEHBI KaK J0NOJHEHUE K CPECTBAM
yIIpaBJIEHUsS JOCTYNOM. BhijeneHs! TpeOoBaHUs MO ayUTy AOCTYIHA K 3JIEKTPOHHBIM MEIUIMH-
CKUM KapTaMm nanueHToB. [IpuBoauTcs cTpykTypa 0a3bl JaHHBIX CHUCTEMbl XPAaHEHHUS IEpCo-
HAJIbHOW MEIUIIMHCKOM HMH(OpMaluu, pa3paboTaHHas ¢ y4e€TOM BBLIEJIEHHBIX OCOOCHHOCTEH
yIpaBieHUS TOCTYIIOM U BEJIEHUS )KYPHAJIOB ayJAUTa JOCTyIa.

Knrouesvie cnosa: ynpasieHue AOCTYIIOM, ayauT JOCTYIA, KypHal ayauTa, HHopMaIu-
OHHasi 6€30I1aCHOCTb, HNIEKTPOHHASI MEIUIIUHCKAsl KapTa.

JloTIOTHEHNEM K CPEJICTBAM YIPABJICHHSI IOCTYIIOM, HCIIOIb3yeMbIM B HH(pOpMa-
LAOHHBIX CHCTEMaX, SIBIIIIOTCS >KypHaJbl ayIUTa, KOTOPbIE BHOCAT CBOM BKJIaJ B yIIyd-
IICHWE W COBEPIICHCTBOBAHUE MOJIUTUKU JOCTyNa. BBUAY TOTO, YTO MOJUTHUKA JOCTYyIA
JIOJKHA TIPEeNyraJblBaTh BO3MOYKHOCTh HEINPEABUICHHBIX CUTyallMi, aHajlW3 ayAauTa
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CTAHOBUTCSI OJTHUM U3 OCHOBHBIX CPEJCTB O0OECIEUEHHUs YIPABICHUS NOCTYIIOM ISl Ta-
KHX CUTYallMil, a *KypHaj ayauTa JOJKEH MpPEelOCTaBIsATh CPEJICTBA ISl OLIEHKU Oe3-
OMACHOCTHU CHUCTEMBI B I1€JIOM U €€ NH()OPMALIMOHHBIX 0OBEKTOB B UaCTHOCTH.

Bormpocsl BefeHust ayaura U yrpapieHUs JOCTYIIOM K MEPCOHATBHBIM MEIUINH-
CKHMM JIaHHBIM IMAIIUEHTOB, Pa3MEILIEHHBIX B ceTU MHTEepHET, CI0XKHEE TeX, YTO UCIOJb-
3YIOTCSl B IPYTUX OTpacisax. IlanmeHTsl JOJKHBI HMETh BO3MOYKHOCTh KOHTPOJIMPOBATH
WCIIOJIb30BaHKUE TEPCOHAIBLHON MEAMIIMHCKOW HMH(OpMaluu B paMKaxX JEHCTBYIOIIETO
3aKOHOAATENbCTBA. [ 3alUThl COTJIACOBAHHOCTH MEIUIIMHCKOW HMH(OpMAIUU Takxke
Ba)KHO, YTOOBI BECh €€ U3HEHHBIN LUKII ObLI MOTHOCTHIO TPOBEPAEMBIM. DIICKTPOHHBIE
MeauinHckue KapThl (OMK) momkHBI co3aaBaThes, 00padaThIBAThCS, YIPABIATHCS Me-
TOJaMH, TapaHTUPYIOIIUMH LETOCTHOCTh U KOH(MHUACHIIMATBLHOCTh MX COJIEpXKaHUS, U
MPEIOCTABIATh MAIMEHTaM MPAaBOMOYHBIM KOHTPOJIb TOTO, KaK 3TU KapThl 0OCIYKHBa-
fores [1, ¢. B].

TpeboBanus no ayauty nocrymna k OMK:

- 00beM uH(pOpPMAIINK, 0TOOPaXKEHHON B )KypHaJe ayauTa, JODKeH ObITh JA0cTa-
TOYHBIM JJII YETKOTO BOCCO3JaHUS MOJAPOOHON XPOHOJIOTHUU COOBITHH, chopMupoBaB-
X COAEPHKAHUE AIEKTPOHHON METUIIMHCKOW KaPTHI;

- AyIUTOPCKHUH CJeJ AEHUCTBUN, CBA3aHHBIX C KAapTOW IMAlMEHTa, MOXET JIO0CTO-
BEPHO OTCJIEKUBATHCSI.

Cama DMK, a Taxxe ee OoTJeNbHBIC 3aMUCH JOJDKHBI ObITh JOCTYITHBI TOJIBKO JIH-
11aM, UMEIOIINM Ha 3TO MPaBo, MO BIOOPY WJIM C corjacus manueHTta. Beugy storo, Be-
JIEHUE KYPHAJIOB ay/IUTa JOJHKHO BECTUCHh HA HECKOJIBKUX YPOBHSX: MPHU 3aIIPOCE JTOCTY-
Ma K CUCTeMe XpaHEHUs SJIEKTPOHHBIX MeauIMHCKNX KapT (ApxuBy OMK); npu 3ampoce
noctyna k OMK manumenTa; npu 3anpoce J0oCTyna K OTAEIbHOM 3JIEKTPOHHOM MEpCo-
HaJIbHOW MeauumHCKon 3amucu (O1IM3) [3, ¢. 33].

baza mannpix Apxua DMK cocTouT U3 ABYX 4yacTeil: MACHTU(PUKAITMOHHON U Me-
JTMIIMHCKOH (pHc. 1).

Yacte 6a3bl JaHHBIX, NpEJHA3HAUYCHHAS ISl XpPAaHECHHs CBEJICHUN O 3I0POBBE Ia-
LIUEHTA, COACPKUT MEPCOHAIbHbIE MEIUIIUHCKUE 3allUCU MAalUeHTa, OYUIIEHHBIE OT €Tr0
UICHTH(PUKAIMOHHBIX JaHHBIX. YacTh 0a3bl JaHHBIX, MpEeIHA3HAUYCHHAS ISl XpaHCHUS
UIECHTU(DUKAIMOHHBIX JAHHBIX, COJAEPKUT UHPOPMAIMIO, KOTOpas MO3BOJISIET WJICHTH-
(¢bunmMpoBaTh MaIlMEHTa, U, B CIydae HEOOXOIUMOCTH, CBs3aThCcsl ¢ HUM. CTpyKTypa 6a3bl
JAHHBIX, MCIOJIb3YEMOU ISl ympaBjeHUsl JOCTYNOM IMojb3oBareneit k ApxuBy DMK,
MpeAcTaBjieHa Ha puc. 2.
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3nM3
Bpra —t PK 10 g MaumesT
FK 1 Bpars BYWN P | 10 Misigestira
e 10 Boar< Dinvwries
Veam flama s
Oy Wiponenn SOCTyNE CrscTad
FK1 100 Mgty o Huanbsly et DO0TT (ara pomas-n
e |iDckn Bt sarmmin CHANG
Crarye Cpaoaci nom:
DocTyn nigsisra Man
CKn Anpoc Ialloumu
X | IRCKD — Houep Teneonn
Haleig nposuin Mipegc 1 BeTanh
Qrucamy Asgpoe parve: e
Macnopt
Hameropes nom=0CTE
Menyupeugesne r—
FE | 1D Memppemaseun  f——— Fi | ID nassss J
Hanaias Tpyrra epoms
fepon Pasrye-hasiop
Angac
Tanecos
Anpec Iallorite
Fr | |G anaresns
Hasfiinig
P Azpec
‘s P | IP Anpec
Fr |10 Megy-pomgman Kraooed Arreors i Doo et
e P | 1 Annepe e
HMaonasiad
Puc. 1. Ctpykrypa 6a3bl nanHbix Apxusa MK
Audit
PK | ID
Role
FK | ID User
Date — PK. | ID Role
Status Name role
Discription
User Role assignment
PK |ID User W FK1 ID User
Login FK2 ID Role Eo—
Password Date
Password SMS
Entity assignment
Maode
FK1 D Role B— Entity
PK | ID Mode
FK2 1D Entity = PK | 1D Entity
Name
FK3 ID Mode Name
Description

Puc. 2. CprKTypa 0a3bl AAaHHBIX TOACUCTEMBI YIIPABJICHUA JOCTYIIOM

Crnenyer OTMETUTB, YTO B CTPYKType 0a3bl maHHBIX (puc. 1-2) ocoboe BHHUMaHHE
OTBEJICHO TEM JaHHBIM, KOTOpble HEOOXOIUMBI JIJIsl peain3anuu 0e30MacHOro yrpaBiie-
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HUS JIOCTYIIOM M B€JIEHUE KypHaNoB ayauTa nocryna Kk Apxusy OMK B nenom, k OMK
NAIMEeHTOB, a TaKXKe OTAEIbHBIM 3anucsM B coctae DMK u ux 6e30macHoro xpaHeHusl.

Crpykrypa Apxusa DMK, pa3paboTaHHas ¢ y4eTOM BBLIEIEHHBIX 0COOEHHOCTEN
YIOPaBIIEHUs JOCTYIIOM M BEJIEHHUS KYpPHAJIOB ayJuTa JIOCTYIa HA HECKOJBKUX YPOBHSX,
paccMmoTpeHa B [4, c. 2]. Tlopsmok B3aumojercTBus KOMIIOHEHTOB ApxuBa DMK u 06-
MeHa COOOIIEHUIMHU MEX]ly HUMH TIPH 3aIllpoce J0CTYyIa M0JIb30BaTEIEM MPEICTaBICH Ha
puc. 3.

Menszosatent,
3ANPAWMBAICLIMA [Monyyatens MK I'Iocgaalﬁu.l,m( Cepeep MK HKypHan ayauta
NaMHse MK

3anpoc pgoctyna Kk MK

. Coaganme 3anuck

H : H »
H MoareepxnsHue sanpoca H H "
M e meameanaaaaaas bemmmmmeesemmmeeeemmaemaan H H .
: ' 1 TIPUHATHE peweHuA © nocTyne, | 1
: : : DUNETPALUMA AAHHLIX N H
H ' v gl H
H ! HE e e T - :
H i 1 1 1
L] ‘ H H H
L] . H H H
H ] H H H
' ' Mpegoctasnesxue 3MM3 ' H H
H ] H H i
: ' Orkas ' H :
L] = H H 1
H ] H H H
[] : H H H
H , H H H
: : NoaTeepxaeHie : H .
: ' NOMYHEHUA AAHHLIX ' H :
: ' WK 0TKa3a ! . :

Puc. 3. Cxema B3aumoselictBus KoMIoHeHTOB ApxuBa DMK
IIPY 3arpoce JOCTYIIa TOJIb30BaTeIeM C 3aHECEHUEM 3aIHCH B KYpHAII ayiuTa

[Tpu xaxxnoit nonsiTke foctyna Kk ApxuBy DMK HeoOXxoaumo co3naBaTh COOTBET-
CTBYIOILI[ME 3allUCH B JKypHaje ayauTa. Pe3ynprar (opMUpOBaHUS >XypHala ayauTa
MIPEACTaBJIEH Ha pucC. 4.

JKypHan ayguta

Ne MMsA nonksoeaTens [ata u BpeMA JocTyna OocTyn paspeleH/oTKNOHEH
1 Hoktop1 23.05.2017 14:17:35.42 Paspelen
2 MNaymeHT1 23.05.2017 19:34:12.05 Paspelen
3 NokTop1 24.05.2017 15:49:08.34 OTKNOHEH
4 HokTop2 24.05.2017 16:03:21.51 PaspelleH
5 MaymeHT1 24.05.2017 17:21:39.38 PaspelueH
6 MaumeHT2 25.05.2017 13:37:31.01 PaspelueH
7 Mayment1 25.05.2017 15:47:12.22 Paspelen
8 [Hoktop2 25.05.2017 16:02:47.44 OTKMOHEH
9 HokTtopi 26.05.2017 20:12:11.17 Paspelued
10 MNaymeHT2 26.05.2017 20:22:18.06 Paspelued
11 Hoktop1 26.05.2017 20:35:07.45 OTKMOHEH
12 MNaumeHT2 27.05.2017 11:03:21.52 Paspelen

OUUCTUTL

Puc. 4. Pesynbrar ¢popmupoBanus xxypHaia aynura K Apxusy OMK

Kpome storo, mist obecnieuenust 6e3onacHoro xpanenuss DMK B menoMm, a Taxxke
OTACIBHBIX MEIMIIMHCKHX 3amuced B coctaBe DMK, HeoOXoauMO co3JaBaTh 3aIllMCH O
BCEX CIIy4asX MOJy4EeHHMsI 1OCTyIa K HUM (puc. 5).
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OnHUMH W3 CaMbIX Ba)XXKHBIX TPEOOBaHUU K 3aIUTE MEPCOHAIBPHON MEIUIIMHCKON
uH(pOpMaIMK U 1ETOCTHOCTH 3alKCcei SBISIOTCS TpeOOBaHUS, CBSI3aHHBIE C ayJIUTOM H
BeJCHUEM XypHasia. DG (PEKTUBHBIN ayIUT U BEJACHUE KypHaja MOT'YT IIOMOYb BBISIBUTH
HEHAJIJIe)KAIEe NCIOIb30BaHUE MEJUIIMHCKUX JTAHHBIX, a4 TAK)KE MOTYT 3alIUTUTh MaIlU-
€HTOB OT T0JIb30BATEIICH, 37T0YIOTPEOISIIONUX UX MOJHOMOYHUSMH JTOCTYTIA.

Hoctyn

YpoBEeHb gocTyna, K - CKn
[AHHOW 3anMcH
WHAMERAYANEHE - MonNb30EaTENK, KOTOPLIM Pa3pelled [
AocTyn WHOWEWIYANLHEIA JOCTYN K 33MHCH
MNonNb3oBATENH, NONYYIELWE OOCTYN K AaHHOW 33MMCH
Ne WmA nonbsosaTens Pexmm DaTta W BpemA gocTyna

1 DoxTopi Yrenue 22052017 151223517
2 NosTop2 3anuck 23.052017 10:37:12.05
3 DokTop1 Januck 2505207 17470822

2 DokTop2 Yrexwe 25.05.2017 18:03:47 .52

Puc. 5. PGSyJ'IBTaT Q)OpMHPOBaHI/IH JKypHaJla ayuTa K IEPCOHAJIIbHBIM MCIUITUHCKUM 3allUCAM

Colmoienne 3THX TpeOOBaHMKM MO3BOJUT MOACPKUBATh KOHPUACHIINATIHLHOCTD,
[IEJIOCTHOCTb, JOCTYITHOCTD, TTOJOTYETHOCTD, M IOCTOBEPHOCTh MEAUITMHCKOM MH(pOpMa-
[[MH, a TaK)K€ MPOTUBOCTOATH PA3HOOOPA3HBIM BHEIIHUM U BHYTPEHHHUM Yrpo3am 0e3-
OTMACHOCTH M aTaKaM HApPYIIUTEIICH.
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MOAEJIMPOBAHUE JABIMOY JAJIEHUA ITPU ITOZKAPAX
B 3JAHUAX PA3JIMYHOI'O HASHAYEHMUSA

3unuenxko U.H.

CTapIInui HAYYHbIA COTPYAHUK, KaH/I. TEXH. HAYK,

['ocynmapcTBeHHBIN HAYYHO-HCCIEA0BATEIBCKUM HHCTUTYT TOPHOCTIACATEIIBHOTO JENa,
MOKapHOM 0e30IacHOCTH U IpaxaaHcKo 3amuThl «Pecnimpatop» MUC JIHP,
Honenkas Haponnas PecniyOnuka, r. Jlonenk

bozomaz A.M.

acIMpaHT, ['ocy1apCcTBEHHBIA HayYHO-UCCIEN0BATENBCKUI HHCTUTYT TOPHOCTIACATEb-
HOTO JieJa, MoKapHOoi 0€30MacHOCTH U rpakaaHckol 3amuTsl «Pecnuparop» MUC JIHP,
Hounernkast Haponnas PecniyOnuka, r. Jlonenx

Pa3paborana maTtemarnueckas MOJENIb AbIMOYJAJIEHUS U MPEAOTBPAILEHUS €ro Iomnaja-
HUS B KOPUZIOPHI U JIECTHUYHBIE ITPOJIETHI IIPH M0Kapax B 3AAHUSX PA3IMYHOrO Ha3HaueHus. Cu-
cTeMa IOMEUIEHUM, KOPUIOPOB M JIECTHUYHBIX MPOJIETOB PACCMOTPEHA KaK BEHTHIISILMOHHAS
ceTb. [l pemieHns 3a1auu BO34yXOpacHpeneaeHUsl UCIOIb30BaH METOJ MEXKY3JI0BbIX JIEIpec-
CHil, YTO JAaET BO3MOXHOCTb J€JIaTh HAyYHO 00OCHOBAHHBIN MPOTHO3 BO3MOXKHBIX CUTYaLUN MIPU
[I0’Kapax B 3/1aHUAX U PELATh BONPOCHI ABIMOYAAJICHUS U 3BAKyallUU JIIOACH.

Kniouesvie cnosa: noxap, BeHTWISILIMOHHAS CETh, JbIMOYAAJIECHHUE, METOJ MEXY3JIOBbIX
JETpeccuil, IOTOK ra30B, PaCXO/, YACIECHHBIA METO.

[Toskapel B 3JaHHUSAX PA3IMYHOIO HAa3HAUEHHUS JI0 CHX MOpP MPUHOCAT OIPOMHBIN
MaTepHalbHbIN yiepO, B HUX TMOHYT JECATKU ThIcs4 Jitojel. ObecnieueHre mnoxapHoi
0€30MacHOCTH — OCHOBHAS 3aJ1a4ya, KOTOPYIO HEOOXOAUMO BBITIOTHSTh MIPH IKCILTyaTalluu
COBPEMEHHBIX KWJIbIX U IPOU3BOJICTBEHHBIX 3aHUM.

Cpenu 3anay, CBA3aHHBIX C pa3pabOTKOM M COBEPIICHCTBOBAHMEM CIOCOOOB U
CPEeICTB MPOTHUBOIIOXKAPHON 3aIIUTHI MPOU3BOJACTBEHHBIX 0OBEKTOB, @ TAKXKE C MOBBIIIIE-
HUEM () PEeKTUBHOCTH PabOTHI MOKAPHBIX, BOMPOCH OOPHOBI C IBIMOM U TOKCUYHBIMU
ra3amMy 3aHMMAarOT OJTHO U3 OCHOBHBIX MECT.

3aBIMIICHHOCTh TIOMEIICHUN U NyTEH dBaKyallld IPH IMOXKapaxX 4acTo SIBJISIETCS
OCHOBHOUW NMPUYNHON THOETH JIOJEH U Cepbe3HO YCIOXKHSET NEHCTBUS MOApa3IeleHU
MOKapHOI OXpaHbl. 3MaHKs MOBBIIIEHHONW 3Ta)KHOCTH, TOCTUHMIIBI, OOJIBHUIIBI 000PYaY-
FOTCSl CUCTEMaMHU MTPOTUBOJIBIMHOM 3aIMThI, UCIIOJIb3YIOLIUMH Pa3INYHble BAPUAHTHI MPHU-
TOYHO-BBITS)KHON BEHTHJIALIMHY.

Oc00OEHHO CJI0KHO BeCTH OOpHOY € 3aJBIMICHUEM B 3aMKHYTBHIX MOMEIICHUSX,
MMEIOIUX OrpaHWYEHHBbIE BO3MOXHOCTU JJIsI BEHTUJISILUU, THMA MOABAIbHBIX U IONY-
MOJBAJIBHBIX MOMENIECHHH, IIaXT, TOHHEIEH U APYTUX BAPUAHTOB MOMEIIEHUN U COOPY-
*KeHull. bonbiioe npakTuueckoe 3HaueHne UMeeT 00pb0a ¢ 3aAbIMIEHUEM HA Ha4aJIbHON
CTaJUM TOKapa B HEOOJBIIMX IOMEIIEHUAX AJMUHHUCTPATUBHBIX 3JaHUM, NPOU3BOJ-
CTBEHHBIX U CKJIAJCKUX MOMEIIEHUAX IPU HEPa3BUBILIEMCS IOXKape.

AKTyallbHOCTB 3TOr'O BOIIPOCA B HACTOSIIEE BPEMSI CTAHOBUTCS BCE 3HAUUTEIILHEE B
CBSI3M C PacIIMPEHUEM MCIOJb30BaHHUS MaTE€pUaOB M U3JIEJIUI HA OCHOBE IOJIMMEPOB,
TOpeHHEe U TICHHE KOTOPHIX COMPOBOXKIAETCS BbIIEICHUEM OOJBIIOr0 KOJIMYECTBA AbIMA U
TOKCHYHBIX ra3oB. CropaHue He3HAUMTEIHLHOTO KOJIMYECTBa MOAOOHBIX MaTepUaloB MPHUBO-
IUT K TTOTEPEe BUAMMOCTH U CYILIECTBEHHO YCIOKHSAET OOHApYKEHHUE MOXKapa U €ro MoAaB-
JICHUE.

80



Bo Bpems Bosropanwmii BeiensieTcss 00IbII0e KOJTUIECTBO JbIMAa M TOKCHYHBIX Ta-
30B, [I03TOMY INPH TYLIEHUH M0XKAPOB B 3a/auy MOXKAPHBIX MOJpa3AeICHUN BXOAUT HE
TOJIBKO JIMKBHJIALIMsl TOPEHUs, HO M 3allIUTa JIOJeH U MaTepUaIbHbIX IEHHOCTEN OT JAbIMa
u oruda. [lpm mokape MpOAyKTHI TOpeHUs OBICTPO PACIPOCTPAHSAIOTCS IO KOPUAOpaM,
HNOMEUICHUSAM U 3Ta)kaM, KaK I0Ka3aHo Ha puc. 1.

Puc. 1. Cxema 3aAbIMJICHUS IIPU MMOXKAPC B 3aHUN IMOBBIIICHHOM ATa)KHOCTH
B OTCYTCTBUU CPCACTB AbIMOYJAJICHUA

OueBuHO, KaK MMOKAa3aHO Ha puc.l, BOZHUKIINI MOXKap Ha MEPBOM 3Ta)Ke€ MPUBO-
JUT K 3aJbIMJIICHUIO BCEX MOMEILEHUN, KOPUAOPOB U JIECTHULL, CO3JaBasi yrpo3y >KM3HU
JIOJICH.

Kak mpaBuio, mo nmpuObITHM HOXKapHble OOHAPYKUBAIOT CHJIBHOE 3aJbIMJICHHE
BHYTPH 3/1aHUS 3HAUYUTEIBHBIX PAa3MEPOB WJIM MOJBAJIBHOTO nomemeHus. M xors apixa-
TeJbHBIE anmnapaThl MO3BOJSIOT padOTaTh B IYyCTOM JIBIMY, IIOKapHBIE MOTYT CTOJIKHYTb-
Csl C OTPOMHBIMH NpoOJieMaMu NPU ONPEEICHIUN OCHOBHBIX HAlpaBJIEHUH pacnpocTpa-
HeHus OrHs. B TakoM citydae mepBooYepeIHOM aBapuitHO-criacaTenbHON paboToil OyaeT
ylajgeHue JpiMa. DTO HEOThEMJIEMAas 4YacTh IOXKApOTYLIEHUS W IOCIENYIOLIMX claca-
TeNbHBIX omnepauuid. Mcnonp3ys moxapHble JBIMOCOCHI, criacaTelld CHUXAIT TOKCHY-
HOCTH B IIOMEILIEHUH, CHIKAIOT TEMIIEPATYPY MOMEIIEHHUS U YMEHBIIAIOT KOHLEHTPALUIO
JIpIMa B IOMEIICHUSIX BO BPEMs IOKapHBIX ONEpALMNA, a NOcie JUKBHJIALUU I0XKapa
ObICTPO 1 9PGHEKTUBHO yAAIAIOT OTHETYIIAIINE BEIIeCTBa (Ta3, MOPOIIOK, a9PO30JIb).

JanpHelmme ycrnexu 00pbObI ¢ Tokapamu TpeOyroT 6ojee GyHAaMEHTaIbHOTO,
HAYYHOTO M 9KCIEPUMEHTAIBHOTO MOX0/a, KOTOPHI MOXHO ObUIO OBl UCTOJB30BATh U
Ha 3Tare NPOEeKTUPOBAaHUS OOBEKTOB U IIPH UX IKCIUTyaTal1H.

BaxHO HE TOJIBKO M3y4yaTh IMHAMUKY MOKAapOB B MOMELIEHUSIX, HO U MPaBUIBHO
OpraHU30BBIBATh ONEPALUIO ABIMOYIAJIEHHSI 1 CBOEBPEMEHHOM 3BaKyalH JIOIEH.

HecmoTpst Ha MOCTOSAHHOE COBEPILIEHCTBOBAHME AJITOPUTMOB U NPOrpaMM pac-
yéTa MmapamMeTpoB Moxkapa pa3IUyHbBIMU METOJaMU (MHTETpajJbHbIM, 30HHBIM WJIHU MO-
JIeBBIM), OHU, MO CYTH, HE 3aTParuBaroT MPOLECCOB PACIPOCTPAHEHUS MPOIYKTOB I'O-
PEHMS 110 BCEH CETH, BO BCEU CUCTEME IOMELIEHUN, KOPUIOPOB U JIECTHULL, KaK B pa-
oorax [1-4]. D10 He 7a€T BO3MOXKHOCTU MPOMOICIUPOBATH PAa3IMYHbIC BAPUAHTHI J1bI-
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MOYJaJIeHUsl U 3BaKyalluu JIOJIeH, a TaKXKe JaTh HAyYHO OOOCHOBAHHBIM MPOTHO3 JEii-
CTBHSM cITacaTelIeH.

N3BecTHBIE pOrpaMMbl pacdy€Ta BEHTWISLUH OCHOBAaHbI HA METOJIE KOHTYPHBIX
JIENPECCUl, UCTIONB3YIOIIEM TEOPHIO rpadoB U BKIIIOYAIOIIEM B CeOsl pa3IuyHbIE METOIbI
MPUOIIDKEHUH K MCKOMOMY pe3ynbTaTy. OHHM 00J1ajaloT TeM HEI0CTaTKOM, YTO pac-
CMaTpPUBAIOT TOJBKO TYpPOYJIEHTHBIN PEKUM JBUKCHUS, HE BKIIOYAIOT JIAMUHAPHBIA pe-
UM TPU OTCYTCTBUU MPUHYIUTEIHHON BEHTWIALMH, TPEOYIOT 3aMKHYTOCTH BCEX KOH-
TypoB 0€3 BHCSYHMX BETBEH, KOTOPBIMH MOTYT OBITH JecTHHUIIBI. [lorameHue HEBS30K B
KOHTYypax Mo jaenpeccuu aaxe A0 1 Ila, He MO3BOJAET CBECTH MX K HYJIIO U TEM CaMbIM
JI0 KOHIIa PEIIUTh BOMPOC 00 YCTOMYMBOCTH M ONMPOKUIBIBAHUH CTPYH MOKapHBIX T'a30B.

BuenpeHnne HOBBIX CPEACTB MOXKAPOTYIICHUS U ABIMOYAAICHHS BBI3bIBAET HEOO-
XOJIUMOCTh Pa3padOTKH M COBEPIICHCTBOBAHUS YHMCICHHBIX METOJIOB pacuéra Ha OBM
pacnpoCTpaHeHus MoXkKapa U NPOJTYKTOB TOPEHUS MO BCEH CETU NMOMEIICHUN, KOPUIOPOB
M JECTHHII.

[Ipy OoTCYTCTBMU MPOBETPUBAHUS MOMEIICHUH, KOPUIOPOB U JICCTHHUI] B 3JaHUIX
MpU ToKapax JIBUKEHHE BO3JyXa MOXKET BO3HMKATH I0J] ACHCTBHEM TOJBKO TEIJIOBOU
Taru. B aTux ycnoBusix OyayT HaOMOAAThCS HE TOJIBKO TypOYJEHTHBIC, HO U JJaMUHap-
HEBIE IIOTOKH.

Jlns onmcaHusl TOTEPh JIaBJICHHS B JIIOOOM HANpaBJICHUH HCIOJIb3yeM ypaBHCHHUE
JBIDKEHHSI CMECH Ta3a B BEKTOpHOU popme [5]

divpyv = —gradP —div o + pg, (1)
rac p — INIOTHOCTb CMCCH TI'a30B, KF/Ms; U — BCKTOP CKOPOCTH AIBHIKCHHA I'a30B, M/C;

P — naBnenue, Ila; 6 — TeH30p BA3KUX HamnpsokeHUil (Tpenus), Ia; g - BEKTOpP YCKOpe-
HHS ¢BOOOJHOIO MaJeHUS, M/c?.
3nece muBepreHius div 03HayaeT CyMMy YacTHBIX IPOM3BOJHBIX B Pa3HBIX
HaIpaBJICHUSIX IBWKCHUS, a TpagueHT grad — nepemnaja AaBJeHUs B IIOOOM HaIlpaBICHUH.
[Ipy 1BMKEHMHM CMECH ra30B TEH30DP BSI3KUX HAINPSHKEHUH MPEACTABISACTCS B BUIE
JBYUYJIEHHOT'O 3aKOHA COMPOTUBIICHUA [S]

dive = (— \/_)pl) (2)

IJle V — KHHeMaTH4ecKasl BI3KOCTb ra3oB, M2/c; K — KOA(PUIIMEHT MPOHUIIAEMOCTHU Cpe-
1b1, M%; B — SMIMpHYEcKas KOHCTAHTA TYPOYICHTHOCTH MOTOKA Ta30B; U — MOXYIIb BEK-
TOpa CKOPOCTH, M/C.

UtoObl HE yUYUTHIBATh MOJBEMHYIO CHIIY BO BCEX BETBSX, YJ00HEE MCIOJIb30BaTh
apXUMEIOBY CUJTy U ToT/Aa ¢ Y4€ToMm (2) 3aBUCUMOCTS (1) mpumeT BU:

—gradP = (— f)pv+(p Po) T, 3)

IJie po — MIOTHOCTB BO3/yXa IPH HOPMAJTBHBIX YCIOBHSX, KI/M°,
B mpoeknusax Ha ocH KOOPJIMHAT X, ¥ U B KOHEYHBIX Pa3HOCTAX ypaBHEHHE (3)
MPUMET BH]T

_£ (V B‘D‘) v;
AX Kk \/—p "
—A—P ~ ‘ﬁ)pw(p Po)d,
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IJie X — KOOpJWHaTa, HAIlpaBJCHHAs BJOJb IOJa WM TOTOJKA, M; ¥ — KOOpJWHATA,
HaIpaBJICHHAs OT I0Jia K MOTOJIKY, M; § — BEJIMYMHA YCKOPEHHUS CBOOOIHOTO MaJICHUS,
paBHas 9,81 M/c.

[TockOJIBKY TIOTHOCTB Ta30B CHIILHO MEHSIETCS C TEMIIEPATYPOM, BRIPA3UM ITPOCK-
MU MacCOBOW CKOPOCTH JBMKCHHS Ta30B 4Yepe3 UX MaccoBble pacxojsl. O003HAYNM
IJIOIA/IU IOIIEPEYHBIX CEYEHHH IIOTOKOB Yepe3 Sy u S,.

B pesynprare cucrema ypaBHeHHﬁ (4) npumer BUI

T BPO‘QX‘
()
ARy T BPOQ
= (2 | y‘)Qy +(P—Po)0,
Ay S, k Ty S sZVk
rme Q, =(pvS,)/py — MAaccoBbf pacxoj CMECH Tra3oB BAONb MONA, M/C;

Qy =(pvS,)/py — MaccoBbI pacXo1 CMECH Ta30B OT I10J1a K TOTOJIKY, M/c.

Kak BugHO, BXOJ1IME B CUCTEMY ypaBHEHHUH (5) pacxo/ibl Ta30BO3AYIIHON CMECH
BBIPAXXAlOT, 110 CyTH, MACCOBBIE PACXO/IbI, ACJIIEHHBIC HA MIOCTOSHHYIO IUNIOTHOCTh BO3/1yXa
IpU HOPMAJIbHBIX YCIOBHSX. [I03TOMY 3TH pacxojpl MOXHO CUMTATh KOHCTAHTaMH, a
MHOHUTENbh B TYpOYJIECHTHOM COCTaBIIAIONIEH MOTOKA SIBJISIETCS IEPEMEHHOM BETUUNHOM,
MOCKOJIbKY IIJIOTHOCTh CMECH T'a30B OyAET MEHSTHCS MO JUIMHE NTOTOKA, TAK KaK MEHSETCS
Temmeparypa. B To e BpeMs AJis YMCTO JIAMHUHAPHOTO PEXUMA TaKOTO HAOJIIOAAThCS HE
Oyner.

O0603HauuM TMpUpaIIeHUs JaBJICHUN Yepe3 JEMPECcCUu, a MHOXKHUTEIU Mepe]] pac-
X0JIlaMU CMECH T'a30B 0003HAUYUM Yepe3 a3pOIMHAMUYECKUE COMPOTUBICHUS U MOTYYUM

= (R>,< + R)? Qx‘)Qx;
(6)
hy = (R} +RY|Q,DQy + (0~ po)g.

Takum oOpa3zom, B JIFOOOM HANpPaBIICHUU BBITIONHAETCS 3aKOH JIBYWJIEHHOTO CO-
HpOTI/IBJIeHI/IH

h=(R,+R,[Q)Q+h,, (7)
|

rac R 'l;(l)( — J'IaMI/IHapHaH COCTaBJIAROIIIAsA aSPOZ[I/IHaMI/IquKOFO COHpOTI/IBJ'IeHI/ISI,

Ma-c/v’; R, =20 ﬂzfif/’_
THBJICHUS, Ha-cZ/MG; | — nnvHA MyTH B 33J]aHHOM HAIIPABICHUH, M; N, — UCTOYHUK TSITH,
KaK NOJAbEMHAs CUJla WIM PUHYAUTENbHAA cuia, [1a.

DTO OTKpBIBAET IIMPOKHE BO3MOKHOCTHU Il U3YUYEHUSI MEPEHOCA CMECU Ia30B B
000 CI0KHOM cucTeMe MOMEIIEHUH, KOPUIOPOB U JIECTHHIL.

Ha puc. 2 npuBenena cxema nmyrei JBUKEHHS ITOTOKOB T'a30B B IIOMEILEHUH, KO-
pUIOpE U MO JIECTHUIIC B 3/IaHUM. 37IeCh BETBU 6-7-1 03HAUAIOT JICCTHUYHBIA MPONIET, a
BETBb 5-6 03HAYAET BEPXHIOK YacTh HIXKHETO Kopuaopa. [loHn3y B kopumope no BeTBU
1-8 Bo3yx momajaeT B MOMENICHUE Yepe3 JIBEph M JBMKETCS K oyary moxapa (ysen 9).
CrneBa oT o4ara Bo3qyX TaKXke IonajaeT K oyary noxapa no sersu 10-9. Kpome toro, ot
JIPYTHX CTEH BO3JyX, OMYCKasCh, ABMXKETCA K ouary mnoxapa (BetBu 12-9 u 15-9). Ilon
JIEMCTBUEM TEIUIOBOM TATM MOYKAPHBIE T'a3bl BMECTE C JABIMOM IOJHHUMAIOTCS K MOTOJIKY
(BeTBb 9-3) M 10 TIOTOJIKY JABHIXKYTCS B pa3Hble CTOPOHBI (BeTBU 3-4, 3-2, 3-13 u 3-14).

- Typ6y.HGHTHa$I CoCTaBA0mMas a3poaANHAMHUYCCKOTO COIIPO-
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7
1 17 13
A
2 \3 R 4
14
1+ 11 A 16 1
L \ 4 A 4
V' 12 v
10 R )
15 8

Puc. 2. Yopoménnas cxema IBM)KEHHS TOTOKOB ra30B MPH MOXKape
B IIOMEULIEHUU U 32 €ro MpeAeIaMu

[Tpu Hanuuuy npoéMa B CTEHE JBIM U MOKapHBIE I'a3bl OyIyT BHIXOAUTH HAPYXKY U
TeM 0oJblle, yeM OOoJblle NMPOU3BOIUTENBHOCTh JbIMOococa. [logHMMasCh 1O JecTHUY-
HOMY MPOJIETY, JBIM U ITOKAPHBIC Ta3bl MOMAAYT B KOPHIOP BTOPOTo 3Taxa (BeTBb 7-17),
OTKyZa MOTYT YJAIAThCS HapyxKy 1o BeTBH 1-17 ¢ momompro npiMococa. C momMombro
Apyroro asiMococa (BeTBb 16-1) MOKHO NMPenOTBPAaTUTh, XOTS Obl YACTUYHO, MOCTYILIE-
HUE CBEXKET0 BO3/lyXa K ouary rnoxapa.

B oOpazoBanHnbix y3max 1-17 (puc. 2) cymMMa NpUXOASIIMX U YXOISIINX OTOKOB
JOJKHA PAaBHATHCS HYJIIO

2Q; =0, (8)
r7ie | — HOMEep BETBH, IPUMBIKAIOLICH K y3ITy.
Pa3pemas ypaBHeHue (7) OTHOCUTEIBHO Pacxo1a CMECH I'a30B, IMOJTYYUM

Qi _ 2(hi o hci)
R, +R% +4Ry, |~y |

[ToacraBmnsiss popmyny ans pacxojaa ra3oB (9) B ypaBHEHHE HEPa3pHIBHOCTH BEH-
TUJISILIUOHHOTO MOTOKA (8), MoIyyuM

©)

F(hi): % 2(hl _hci)

R, + \/ R2 +4R,, \hi = hci\ ()

B pe3ynbrare umMeeM cuCTEMy HETMHEHHBIX YpaBHEHUN, PABHBIX KOJIMYECTBY Y3-
noB. Jlns pemenusi cucreMbl ypaBHeHud (10), BbIpak€HHBIX IS pacxoJ0B depes3 Jie-
IIPECCUM, MOKHO MCIIOJIb30BaTh UTEPALMOHHBIA METOJI KacaTelbHbIX [6], B KOTOpOM He-
BA3KA 110 PACXOAy B KaXI0M y3Jie onpeensercs no popmymne
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(11)

e | —HOMep y37a.
[IpousBonnas ¢ynkuuun F Haxonutes nyTéM aud@epeHIHpOBaHUS YpaBHEHHUS
(10) o h; u paBHa

TR 1
0 El\/Rfi + 4Ry I~y |

[Ipn nocnenoBaTenbHOM NpUONMKEHUM HEBsA3Ka (11) B y3imax NOMMKHA yMEHb-
I1aThcsl 10 PacXo]ly CMECH Ia30B JI0 T€X IOp, MOKa HEe OYJEeT NOCTUTHYTa 3a/JaHHas BbI-
COKasi TOYHOCTh, Hanpumep, AQ < 0,01 Mc.

[IpenmyiecTBO AJaHHOrO METOJAa pacuéra 3akKIlo4aeTcsl B TOM, YTO aBTOMaTHUye-
CKH CyMMa JIETIPECCUIl paBHA HYINIO JJs JIF0OOro KoHTypa. CieqoBaTesbHO, KOJINYECTBA
ypaBHenuii cucteMbl (10) HEOOXOOUMO M JOCTATOYHO AJIS MOJIYYEHHS] €TMHCTBEHHOTO
pelieHus 3a1a4u Ipyu 3aJaHHBIX UCXOAHBIX TAHHBIX a3POJIMHAMUYECKUX COIPOTUBIICHUI
R, 1 Ry, ¥ HCTOUHMKOB TATH N,

Takum o6pazom, MeTosr Mexy310BbIX Jenpeccuit (MM/I) MoxkeT ObITh UCIIONB30-
BaH M JJIsA pacyéTa KOMMYHUKAITMOHHBIX CETCH 3JaHUN U COOPYXKEHUU JTF000H CI0XKHO-
CTH, BKJIIOYAsi IOMEMICHUS, KOPUAOPHI U JIECTHULIBI MHOTO3TaKHBIX JIOMOB.

B Tabn. 1 npeacraBienHsl pe3yabTaThl pacyéTa pacnpeeeHus BO3lyXa U JpIMa B
BEHTWJISILMOHHOM CETH, MPUBEAECHHOW Ha PUC. 2.

(12)

Tabmuma 1
Pacnpenesienue Bo31yxa 4 AbIMA MPH MOKAPe B MOMeEIeHUH MEPBOro ITaxka
10 MOMEHTA MPUMEHEHHs CPEICTB AbIMOYIAJIEHUsI

Howmep Haw Kot TypOynentnoe JlamuHapHoe Henpec- Pacxon
BeTBI yaen yaen conpomaneHHg conpOTI/IBneHI/ISG cust hyp, Bo3jé'1yxa
R, (x[1a-c%)/m R,, (xIla-c)/m klla Q, M*/MuH

1 1 7 0,10 0,00 0,00 -9,78
2 1 17 0,10 0,00 0,00 -3,05
3 1 16 0,10 0,00 0,00 14,04
4 1 11 10,00 0,40 0,00 -1,14
5 7 17 0,50 0,02 0,00 3,03
6 6 7 0,20 0,01 0,00 12,80
7 5 6 0,50 0,02 0,00 12,79
8 4 5 0,10 0,00 0,00 12,79
9 3 4 0,10 0,00 0,00 12,80
10 2 3 0,10 0,00 0,00 -34,47
11 2 11 0,01 0,00 0,00 34,43
12 10 11 0,10 0,00 0,00 -33,26
13 9 10 0,10 0,00 0,00 -33,26
14 8 9 0,10 0,00 0,00 14,04
15 8 16 0,50 0,02 0,00 -14,04
16 9 12 0,10 0,00 0,00 -34,28
17 9 15 0,10 0,00 0,00 -34,28
18 12 13 0,10 0,00 0,00 -34,29
19 3 13 0,10 0,00 0,00 34,29
20 3 14 0,10 0,00 0,00 34,29
21 14 15 0,10 0,00 0,00 34,29
22 3 9 0,10 0,00 -0,50 -115,86
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Kak BuaHO, MPH BOZHUKHOBEHUH TOKapa MOCPEANHE TTOMEIIEHUS TIEPBOTO ITaxKa
hopMHpyeTCs TErIoBasi JEMPECCHs U MOTOK IMOXKAPHBIX ra3oB ¢ pacxomoM 116 m°/mum
YCTPEMIISIETCS OT TOJIa K OTOJIKY. IloxkapHbie ra3bl pacTeKaroTcs MO MOTOJIKY U yCTPEM-
JISIIOTCS] BHU3 CHOBA K ovary noxapa. YacTh moapHBIX Ta30B U, CIE0BATEIHHO, ABIM TI0
OTONKY TIPOHHKACT B KOPHAOP C PACX0A0M 13 M>/MHH, a 3aTeM M0 JICCTHHIE W Ha BTO-
poii atax (BeTBH 5-6, 6-7, 7-17).

YcraHoBKa JIpIMOcoca ¢ pacxoaom 99 M°/MHH, GIH3KAM K pacxony 111 M>/MHH
yepe3 odar moxkapa MPUBOJAUT, KaK yKa3aHo B TalOJ. 2, K JBIMOJAJICHHUIO M3 KOpUIOpa
(BeTBB 5-6) U TeM caMbIM IpeaO0TBpalllaeT paclpocTpaHeHue AbIMa Ha BTOPOM 3Tax, 4TO
crocoOCTByeT 0€30MacHOM dBaKyalluu JI0JIeH 110 BTOPOM JIECTHUIIE.

Tabnuma 2
Pacnpenenenue Bo3ayxa u AbIMa IPH M0Kape B IOMeIeHHH MePBOro ITaxKa
C MOMCHTA NIPUMCHCHHUSA CPEACTB IbIMOYAAJICHUSA

TypOynentnoe | JlamuHapHoe Pacxon
Howmep Hau. Kom. compoTuBiie- | comporusie- | [lenpeccus
BETBU y3en y3en Hue R, HUE Ny, KI1a Bo3§[yxa
(xIa-c®)m® | R, (x[Ta-c)/m’ Q, M/

1 1 7 0,10 0,00 0,00 31,02
2 1 17 0,10 0,00 0,00 11,44
3 1 16 0,10 0,00 0,00 56,58
4 1 11 0,10 0,00 -1,00 -99,09
3) 7 17 0,50 0,02 0,00 -11,41
6 6 7 0,20 0,01 0,00 -42,42
7 5 6 0,50 0,02 0,00 -42,41
8 4 S) 0,10 0,00 0,00 -42,41
9 3 4 0,10 0,00 0,00 -42,42
10 2 3 0,10 0,00 0,00 -74,93
11 2 11 0,01 0,00 0,00 74,94
12 10 11 0,10 0,00 0,00 24,14
13 9 10 0,10 0,00 0,00 24,13
14 8 9 0,10 0,00 0,00 56,58
15 8 16 0,50 0,02 0,00 -56,58
16 9 12 0,10 0,00 0,00 -39,21
17 9 15 0,10 0,00 0,00 -39,21
18 12 13 0,10 0,00 0,00 -39,20
19 3 13 0,10 0,00 0,00 39,19
20 3 14 0,10 0,00 0,00 39,19
21 14 15 0,10 0,00 0,00 39,20
22 3 9 0,10 0,00 -0,50 -110,88

Pe3ynbTaTsl pacuéra Ha OBM pa3nuuHbIX BO3MOKHBIX BAPUAHTOB BO3HUKHOBEHUS
[o’Kapa € PasIM4HOM €ro MOIIMHOCTBI0 M Pa3JIMYHBIMU BapUaHTaMU AbIMOYAAJIICHUS
JOJKHBI 3aKJIaIbIBATHCS B TUIAHBI JIMKBUAAIIMH aBapuid M0J00HOT0 BHUIA.
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ONNPEJAEJIEHUE U3BBITOYHOI'O JABJIEHUSA B ITIHEBMOJIMH3AX
IHHEPEKPbBITUA MEMBPAHHO-CTEP)KHEBI)IXUCOOPY)KEHI/Iﬁ
NUTEPAIIMOHHBIM METOJOM ITPUPAIIEHUU ITAPAMETPOB

Kum A.JO.

npodeccop kadenapsl « Teopust COOPY>KEHHUM U CTPOUTEIBHBIX KOHCTPYKITUI,
JOKTOp TEXHUYECKUX HayK, CapaTOBCKUI rOCYy1apCTBEHHBIN TEXHUYECKUN
yHuBepcuteT uMenu ['arapuna FO.A., Poccus, r. CapaToB

Ilonnuxkoe C.B., Xapumonoe C.II.

acripaHThl Kadeapsl «Teopus cOOpyKEHUN U CTPOUTENIBHBIX KOHCTPYKIIUIT»,
CapaToBCKUl TOCYAapCTBEHHBIN TEXHUYECKNN YHUBEpCUTET MeHM ['arapuna [0.A.,
Poccus, r. CapaToB

B crarpe aBTOpBI OMHCHIBAIOT paboOTy MEeMOPaHHO-CTEPKHEBBIX COOPYKECHHU, B OCHOBY
KOTOPBIX 3aJI0’KE€HBI JINH3000pa3Hble MEMOpPaHHO-TTHEBMAaTUYECKUE CUCTEMbI. ABTOPBI PacCMOT-
penyu IPEeaNOChUIKM CO3AHMUS CUCTEM M Ha OCHOBE CBOMX HCCIEAOBAHUM C NMPUMEHEHUEM YHC-
JeHHou npouenyps! Pynre-Kyrra npeayiararor cBou METOJ paCCMOTPEHHMsI B pacy€Te Ha MOJKa-
KY B IIHEBMOJIMH3Y BO3/1yXa.

Knrouesvie crnosa: meMOpaHHO-CTEPKHEBBIE COOPYKEHMSI, TUH3000pa3Hble MEMOPAHHO-
MTHEBMAaTUYECKUE CUCTEMBI, YncIeHHas npouenypa Pynre-Kyrra.

[IpakTuka mokas3piBaeT, Kakas BEIMYMHA W30BITOYHOTO JIABICHUS BO3yXa B JIMH-
3aX TEPEeKPHITUS MEeMOpPaHHO-CTEPIKHEBBIX COOPYXKEHUH mpumeHsiach g0 XXI Beka.
[IpuMeHsieMble B MUPOBOM NPAKTUKE BO BTOPOU MOJIOBHHE XX BEKa BO3LyXOONOPHBIE
ITHEBMAaTUYECKUE CUCTEMbI IPOEKTUPOBAINUCH U CTPOMWIUCH C HEOOIBIIUM H30BITOUHBIM
JaBJICHUEM BHYTPH IMOJIOCTH, paBHbIM 00b14HO 400...500 ITa. DT BO31yXOOMOpPHBIE CU-
CTEMBI PACCUUTHIBATIUCH YUEHBIMU PA3HBIX CTPaH MPUOIUKEHHO, U SKCIICPUMEHTHI TTOKa-
3aJId XOPOIUIYI0 HECYIIYI0 CIIOCOOHOCTh CHUCTEM MpPHU JEUCTBUU PA3JIUYHBIX HArpy3O0K.
OpnHako mpu 3TOM pa3Mep CTaTHYECKHX HArpy30K Ha JIErKME MTHEBMATHYECKHE COOPYXkKe-
HUS OrPAaHUYMBAJICS BPEMEHHBIMM HOPMAaMH IIPOCKTUPOBAHUS pa3HbIX cTpaH. Hanpumep,
CHEroBasi Harpy3ka Ha COOpPYKEeHUsl NpuHUMaach paBHoM 20...40 Kr Ha OJUH KBajpaT-
HBI METp MOKPBITUA B 3aBHCHUMOCTH OT KJIMMATHYE€CKOW 30HBI MU HOPMATUBHOW Oazbl
CTpPaHbI, IPOEKTUPYIOLIEH THEBMATUUECKUE COOPYKEHUS.

CBOMMH BBICOKMMHU TE€XHUKO-3KOHOMUYECKMMH IOKA3aTENsIMU BO31YyXOONOPHBIE
COOPYKEHUSI B IIECTHIECAThIE — CEMUJECATHIE TOAbI MPOIJIOTr0 BeKa MPOU3BEIH XOPO-
1Iee BIIEYATJIICHUE HA MH)KEHEPOB U yu€HbIX. Hauamuce cepbE3Hble MCCIIEI0BAaHUS TTHEB-
MO0OaOK (HalyThIX pe3MHOTKAHEBBIX OAJIOK), BO3yXOHECOMBIX THEBMATHYECKUX CUCTEM
(HampuMep, MHEBMATUUYECKUX apoK, 00pa3yroIuX CBOJ), a TAKXKe JTUH3000pa3HBIX MEM-
OpaHHO-TIHEBMATHUYECKUX CHUCTEM, YK€ MOJYYMBIIMX HEKOTOpOe MpUMEHeHue. BoisicHu-
JOCh, YTO MTHEBMOOAIKHA ¥ MTHEBMOAPKU CIIOCOOHBI HECTHU JIUIIb HEOONbIINE HATPy3KH, a
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ITHEBMOJIMH3bI CIIOCOOHBI HECTU OOJIBLIME HArpy3KH, HO 00JIaJJal0T HACTOJIBKO CHJIBHOMN
(hU3UYECKON HETMHEHHOCTHIO, UTO HE TIOIA0TCA pacueTy [2, c. 105].

['eomeTpuueckas HETUHEHHOCTh TMOKOW CHUCTEMBI, OTpakash 3aBUCHMOCTH Iepe-
MEUIEHUI CUCTEMBI OT Jiepopmaliuii €€ 371eMEHTOB, OKAa3bIBAET, KAKOE BIHUSHHUE Ha MPO-
0Bl OKa3bIBAIOT CHJIBI NPEBAPUTEIBLHOTO HANPSDKEHUS, B MEMOpaHax U 3JIEMEHTax U
KaKo€ BJIMSIHME OKa3bIBa€T I€OMETPUs CUCTEMBI, TO €CTh KOOPAMHATHI y3J0B. BiausHue
reOMETPUYECKOW HETMHEMHOCTH THEBMOJIMH3, KaK MOKa3zainu ucciaeaoanus npod. Kuma
A.1O., cocTaBnsitoT pu 0ObIYHBIX Harpy3kax npumepHo 10...15 % mo cpaBHEHHIO € K-
BHUBAJICHTHO JIMHEAPU30BAHHBIM Pac4€TOM, OCHOBAaHHBIM Ha YHMCIEHHOM npouenype PyH-
re-KyTTa BTOpOro nopsiika TO4HOCTH. B TO ke BpeMs pe3yabTaThl HEIUHEHHOTO pacyéra
ITHEBMOJIMH3bI OTIMYAIOTCS OT PE3yJIbTaTOB JIMHEapu30oBaHHOro pacuéra Ha 20...60 %.
CkasbiBaeTcst (uznueckass HeIMHEHHOCTb. OOBIMHO MoA (U3NYECKOW HETMHEHHOCTHIO
MNOHUMAIOT HEJIUHEHMHOCTh pabOThl MaTepHaja 3JIEMEHTOB CHUCTEMBI (TO €CTh 3aBHCH-
MOCTb MEXJly OTHOCUTEJIbHBIMU JAe(pOopMalusIMU U YCHIMSIMH 371eMeHTa). Ho B naHHOM
Clly4ae MaTepUajoM 3JIEMEHTa, TOUHEE CKa3aTb, BHYTPEHHETO CJIOS CUCTEMBI, SIBISETCS
BO3yX.

Boznyx — 310 nérkuii matepuai, HO B TO K€ BpeMs CIOKHBIN B padote. Ero 00sb-
€M, a cIel0BaTeNbHO, U MpHUpalleHue o0bEMA, 3aBUCAT OT JABJIEHUS, TEMIEPATYypbl U
Jaxke oT camoro o0bEMa Bo3yxa M (GopMbl 3aMKHYTOM mojocTd. Harpysku neicTByror
Ha THEBMATUYECKYIO CUCTEMY, IIPH 3TOM MEHsIeTCs 00BEM BO3AyXa B MOJIOCTH, MEHSIETCS
M30BITOYHOE JABJIEHHUE BO3yXa B MOJIOCTH, U HA MEMOpPAHbI IEUCTBYIOT CHJIbI U30BITOY-
HOTO J1aBjeHus. MeMOpaHbl U Ipyrue 3J€MEeHThl CUCTEMBI MOTY4aloT nepemerenus. Ec-
JM pacy€T CUCTEMBI IIPOU3BOJUTH, JIMHEAPHU3Ysl YPABHEHMS Ha KOHEYHOM CTAaJUU MOHTa-
’Ka CHCTEMBbI, TO €CTh, IpeHeOperas n3MeHeHneM 00bEMa BO3Ayxa B MOJOCTH, TO MONY-
YUM PE3yJIbTaThl JIMHEAPU30BAHHOTO 110 KOHEYHOW CTauu pacuéra. DTH pe3yJabTaThl OT-
JUYaloTCs OT Pe3yJbTaToB HenuHerHoro pacuéra Ha 20...60 %. CnenoBarenbHO, BIUs-
HUEe GU3NUECKON HEIMHEWHOCTHU CYIIECTBEHHO.

[IaTbaeCAT JeT ucciae0BaHui MHEBMATUUECKUX CUCTEM YUEHBIMH Pa3HBIX CTpaH
CO3/aJIM Y MH)KEHEPOB aJ€KBATHOE IPEACTABICHUE O CUCTEMAax, U B HACTOSIIEE BPEMS
3HAYUTEIbHOE BIMSHUE (PU3MUECKON HETMHEHHOCTH MHEBMATHUECKUX CUCTEM yXKe HUKO-
ro He ynusnseT. Hapsany ¢ paboramu 3apyOeKHbIX Y4€HBIX, OOJIBIIYIO POJIb B 3TOM BO-
npoce ceirpayiu pabotsl npod. Kuma A.FO. DtoMy Bompocy OynyT MOCBSILEHBI pabOThI
MHOTHX Y4YEHBIX U B OyAylleMm, HO B JaHHOM paboTe, HaM IMOCTaBJeHa IeJIb — BBISICHUTD
KaKON MaKCHUMaJIbHON HECYIIEeH CITOCOOHOCTBIO 00JIaIaf0T JIMH3000pa3Hble MEMOpPaHHO-
MTHEBMAaTUYECKUE CUCTEMBI MU OOJbIIMX MpoiiéTax. M3BecTHO, UTO JH00bIE JETKUE CU-
CTeMbl 3KOHOMHYHBI MMEHHO NpHU OOJBIINX MpoJETax, HO KakoBa peajnbHas Hecylas
CIOCOOHOCTh IMHEBMOJIMH30BBIX CHUCTEM B HACTOsIIEe BpeMs elI€ MPEeICTOUT BBISCHUTH
[3, c. 76].

HccnenoBanne MHEBMOJIMH30BBIX cUCTEM B XX BEKe HA4ajJoCh MPUOIMKEHHBIM
METOOM, PACWICHSIOMM CUCTEMY Ha HECYIIUM W HanpsAramomuil nosca. [Ipu stom us-
OBITOYHOE NaBJICHHE B 3aMKHYTOW moJjiocTd JMH3bI npuHuUManochk 500...1000 ITa. ITo-
KpbITHUs HeOoNbIuX MposiéToB (12...18 m) Obutn moctpoens! B ['epmanuu u Anonuun. K
KOHITy XX BeKa CTPOUTENIbCTBO JMH3000pa3HbIX MEMOpPaHHO-TTHEBMATUYECKUX CHUCTEM
HA4yaJIoCh B Pa3HbIX CTpaHaX, YTO OTMEYAJIIOCh W3BECTHBIMU YYEHBIMU Ha MEXKIyHapO-
HBIX KOH(EpEeHIHIX, MOCBAUICHHBIX MEMOPAHHO-TTHEBMATHUYECKIUM CHCTEMAaM.

B nauane XX Bexa npod. Kum A.JO. B pse crareir u MmoHorpaduii u3naraer Teo-
pHIO pacuéTa MHEBMOJHMH30BBIX CHCTEM C Y4E€TOM YHpyroil paOoThl BO3qyxa B JIMH3aX.
VM BnepBbie OBLIO MPUMEHEHO YHHUBEPCATbHOE YPABHEHHE T'a3a U YUTEHBI «CIICASIIUCH
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HArpy3Kkd W30BITOYHOTO JIABJICHUS BO37yXa HAa OCHOBE METOJAa KOHEYHBIX SJIEMEHTOB.
BbI10 MpOBEIEHO SKCIEPUMEHTAIBHOE UCCIEA0OBAHUE ITHEBMOJIMH3bI HA MOJEIH MPOE-
toM 70 cM (M30BITOYHOE J1aBlIeHHE B JIMH3E NMpUHATO paBHbIM 130 I1a), a 3aTrem nmoapoOHO
UccieoBaHa HENUHEWHas paboTa JUH3000pa3HOTO0 MEMOPAHHO-MTHEBMATUYECKOTO IO-
KpbITus 1podaétom 24 M. Ilpu 3TOM H30BITOUHOE aBlieHHE BO3AyXa ObLIO MPUHSATO PaB-
HbM 2000 ITa. YdeT reomeTpudeckoi U GuU3NUECKON HETUHEHHOCTH MPOU3BOIUIICS UTE-
PAlMOHHBIM METOJIOM MNPUPALICHUNA MapaMeTPOB C MOATAITHBIM TPUMEHEHUEM UTEpallu-
OHHOM npoueaypsl Dilsiepa-Komm TpeTbero nopsiaKka TOYHOCTH.

[Ipod. Kumom A.FO. npoBoausoch uccieqoBaHNe THEBMOJIMH30BBIX CUCTEM C U3-
OBITOYHBIM JaBiieHHEM Bo3ayxa, paBHbIM 1000 Ila npu cpennux mponérax U OOJNBIION
Harpy3ke. OgHaKO yBEIMYUTH MPOJIET MHEBMATUYECKOW JIMH3BI IIPH 3TOM HE YaBaJIOCh.
Pacuér nmHeBMaTH4YEeCKOM CUCTEMBI CTAHOBUJICS HEYCTOMYMBBIM. Takue K€ pe3yjbTaTbl
OTMEYAJIUCh U IPYTUMU aBTOPAMHU.

JlaHHOE SIBIIEHHE MOXET MOJYYUTh OOBSICHEHHE C MO3UIMI CTPOUTEIBHON Mexa-
HUKHU. BBIACHUM, [MOYEMY MOMNBITKM YBEJIWYUTH MPOJIET MHEBMOJIMH30BOM CHUCTEMBI IIPHU
HEOOJIBIIIOM M30BITOYHOM JaBJICHUH BO3yXa B HEH He yAaroTcs. YMCIeHHBIH pacyeT B
ATOM CJIy4a€ CTaHOBHUTCS HEYCTOMYMBBIM. M MPOMCXOIUT 3TO HE3aBUCHUMO OT TOTO, Ka-
KOU TOJIIIMHBI MEMOpaHbI THEBMATHYECKON JTMH3BI.

[IpencraBum cebe HUTH, BBIMYKIYIO MOJ JCHCTBUEM JaBIEHUS BO3JyXa U Ouyep-
YEHHYIO 110 OKPYKHOCTH, [IycTh K HUTH IPHIIOKEHA KOCOCUMMETpUYHAs Harpy3ka. Eciu
JIaBJICHUE BO3JyXa PaBHO HYJIO, TO TaKas CUCTEMa F€OMETPUUECKU M3MEHsIeMasl, U pac-
gt e€ Ha DOBM Oynmer HEyCTOWUYMBBIM. A €ClIM JaBJCHUE BO31yXa OOJBIIOE, TO TaKas
cucTteMa OyJeT yKe MTHOBEHHO JKECTKOM, U MBI MOJYYUT YCTOWYUBBIA YHCICHHBIA pe-
3yJbTaT pacuéra. A eciM JaBJIEHHUE CpPeAHEe, TO BO3MOXHOCThH IOJIyYEHHUS! pe3yJsibTaTa
OyZeT 3aBUCETh OT BETMYHHBI U XapaKTepa Harpy3Ku.

Kazanoce Obl, 4TO HccleoBaTeNs M HY>KHO JIUIIb YBEJIUYUTh BETMYUHY U30BITOY-
HOTO JIaBJICHUSI BO3[lyXa B T€PMETUYHON TMOJIOCTH MHEBMOJIMH3BI U PACUET CHUCTEMBI OY-
JIeT TOCTaTOYHO YCTOMYUB M TOYEH. HyKHO TOJIBKO ITPEOA0JIETh YCTAHOBUBILIUNCS TICH-
XOJIOTHYECKHUI Oapbep, Tak Kak J0 CUX MOpP IMTHEBMOJIMH3BI ACCOIUUPOBAIIUCH Y UCCIIEI0-
BaTeseil CO CPaBHUTEIHLHO HU3KUM HM30BITOYHBIM JIaBIIEHHEM BO31yXa B HHUX. B To xke
BpeMs B caMOJIETaxX JIaBJIEHHWE BO3/lyXa BHYTPHU CajOHA PAaBHO aTMOC(HEPHOMY U HAMHOTO
BBIIIIE, YEM CHAPYKU CaMOJIETa, JICTAIIETO Ha OONBINON BHICOTE. A B TIOJBOJIHBIX JIOJKAX
HA00OPOT: CHApYKH JIaBIIEHUE MOXKET OBITh AECATKU aTMocdep.

[Tpobnema Ha camom jene okasanach cioxHoi. MccnenoBanus npod. Kuma A.1O.
M aBTOpa JIaHHOW CTAaThHM IMOKAa3ajH, YTO MPOIECC HATPYKEHHUS THOKOW MHEBMOJIMH3bI
Harpy3KaMy CHJIbHO U3MEHSET 00bEM MMHEBMOJIMH3EI U, BCJIEICTBUE ATOTO, CUIILHO U3Me-
HSIET BEJTUYUHBI MPOTHOOB TMOSICOB JIMH3BI M YCUIUN B HUX. PacuéTHbpie BETMYMHBI U3MeE-
HSAIOTCSI B HECKOJIBKO pa3. BO3MOXHOCTH YHCIEHHON MPOLEAYPbl TPETHETO MOPSIAKA TOY-
HOCTHU TIPY 3TOM CTaHOBSITCS HEIOCTATOUYHBIMU. | €OMETPUYECKYIO HETUHEMHOCTh CUCTE-
MBI PUOTMKEHHO YIAAETCS y4eCTh, HO HEBO3MOXHO JIOCTATOYHO TOYHO y4ecThb (hpu3nde-
CKYIO HEJIMHEHHOCTh ITHEBMOJIMH3BI, 00YCJIOBIICHHYIO HEJIMHEHHO YIIPYTUMH CBONCTBAMHU
Bo3ayxa [1, c. 193].

TpebGoBanock 0osiee TOYHO CMOACIMPOBATH MPOIECC M3MEHEHHS H30BITOYHOTO
JABJICHUS BO3/lyXa B THEBMOJWH3E MO/ ACHCTBHEM Harpy3ok. [[s 9Toro Hy»kKeH ObLI Ta-
KOW UTEPaIMOHHBIN MPOIECC, KOTOPBIM paccMaTpuBai Obl (PU3HUECKYI0 HETHMHEHHOCTH
MTHEBMOJIMH3bI KaK MPOIECC TMOCISI0BATEILHOTO H3MEHEHHUS M30BITOYHOTO JIaBJICHHS
BO3JyXa B F'€PMETUYHOMN IMOJOCTU MHEBMOJIMH3BI MOJI IEMCTBUEM HArPYy30K U MPHU 3TOM
YYHUTHIBAJI OBl BIMSHUE €T0 Ha BCE UCKOMBIE (DYHKIIMU M TTapaMeTphl cucTeMbl. Eciu mist
y4€Ta reOMETPUYECKON HEIMHEWHOCTHA THEBMATUYECKONW CUCTEMBbI B UTEPALIMIOHHOM MeE-
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TOJI€ NMPUPALIEHUN NAapaMeTPOB C YHMCIEHHON mpoueaypoi Oitnepa-Kommu noctaToyHO
Obu10 4...5 uTepanuii, To A1 yuéTa PU3NIECKON HEMMHEHHOCTH pabOThl BO31yXa U OITH-
CaHMs IpoLeCCa U3MEHEHHUS apaMETPOB ITHEBMOJIMH3BI [IPU HAIPYKEHUU, KaK ITOKa3aJIn
uccienoBanus, Moxetr norpedosarbest 30...35 urepauuid. Ilpu 3TOM BBISBIsSETCS U Xa-
paKkTep yCTOWYMBOCTH CaMOI'0 UTEPALMOHHOTO IPOLECCa, YTO MOXKHO BUJIETh, €CIIU pac-
M€YaTaTh NPOMEKYTOUHBIE PE3YIBTATHI HA KAXKIOM UTEPALIU PacUETa.

K 3TuMm BhIBOAAM aBTOPBI CTAThH MPHUIILIH BO BPEMS MPOBEACHUS HCCIEIOBAaHHM,
Oecesl ¢ HAYYHBIM PYKOBOJIUTENIEM U B MPOIECCE aHATN3a MPOMEKYTOUHBIX U KOHEUHBIX
pe3ynbTaTtoB pacuéTa. 3ajaya Obuia HenpocTas. Hampumep, npu pacuére Ha MOJKAUKy B
MTHEBMOJIUH3Y BO3/IyXa MOXET OBITh CPOPMYITUPOBAHO MHOKECTBO MOCTAHOBOK 3a1a4H:

1) pacuéT MHEBMOJIMH3BI C TapaMeTpaMH, XapaKTePU3YIOIUMU HAYaJIbHYIO CTa-
JIUI0, HA MOJKAUYKy U30BITOYHOTO JaBJICHUS BO3AyXa B MTHEBMOJIMH3Y C LEJIBIO MOTYyUYCHHS
MMapaMeTPOB COCTOSIHHS CUCTEMbI HA KOHEUHOM CTad MOHTAaXka.

2) pacy€T MHEBMOJIMH3BI C MTApaMEeTPaMH, XapaKTePU3YIOIUMH KOHCUHYIO CTaIHIO
MOHTaXa, Ha IMOJKAYKy BO3JyXa B IMHEBMOJIMH3Y C LEJbIO IOJIY4EHUs [MapaMETPOB CO-
CTOSIHUSI CUCTEMBI Ha CTaJIUU IKCIUTyaTalliy, XapaKTepU3yeMoil 3aJJaHHBIM U30BITOYHBIM
JABJICHUEM BO3/yXa.

3) pacy€T MHEBMOJIMH3BI C TApaMEeTPaMH, XapaKTePU3YIOIIUMH KOHEUHYIO CTa U0
MOHTaXka, Ha TOJAKAYKY OMPEIEICHHOr0 00hEMa BO31yXa B MHEBMOJIMH3Y JJIS MTOTYYCHUS
IapaMeTPOB COCTOSIHUS CUCTEMBI HA CTAJUN IKCIUTyaTaLUH.

Takux MOCTaHOBOK 3a7a4l MOKET ObITh MHOTO. [Ipu 3TOM mosTydeHne J0CTaTOYHO
TOYHOTO pe3yJibTaTa B KaKJIOM KOHKPETHOM ciiydae TpeOyeT BBISBICHHS 0COOECHHOCTEH
HEJIMHENHOTO MpoLecca.

Cnucok JimTeparypbl
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KPBITUI COOpYXEHUH OOJIBIINX MPOJIETOB UTEPAMOHHBIM METOJIOM IIPUPAILEHUH TapaMeTpoB €
YCOBEPIICHCTBOBAHHOM uncieHHoU npornenypoi / A. 0. Kuwm, C. B. ITomaukos, C. I1. Xapuro-
HOB // Hayunoe o6o3penune. — 2017. — Ne 14, — C. 706-712.

2. Kum, A. 1O. VtepalilnoHHBIN METOJI MPUPALLICHUN TapaMeTpOB B TEOPUU pacyeTa MeM-
OpaHHO-ITHEBMAaTUYECKUX CHUCTEM C Y4eToM HeluHeWHbIX (aktopoB / A. FO. Kum. — Monorpa-
¢us. Capar. roc. TexH. yH-T. — CaparoB: U3n-so CI'TVY, 2005. — 188 c.

3. Kum, A. 1O. Pacuer MeMOpaHHO-THEBMAaTHYECKMX CHUCTEM C YYETOM HEIMHEHHBIX
¢aktopoB / A.10. Kum. — Monorpadpus nenonupoana B BHUHUTU PAH 24.04.00
Ne 1148-B2000. — Capatos, CI'AY um. Basunosa H. 1., 2000. — 198 c.

TPU HEPUOJA YPBAHU3AIIUU B CCCP

Kum A.1O.

npodeccop kadeaps! «Teopus COOPYKEHUN U CTPOUTENBHBIX KOHCTPYKIUN»,
JOKTOP TEXHUYECKUX HayK, CapaTOBCKHI IOCY1apCTBEHHBIM TEXHUYECKUI
yHuBepcuteT uMenu ['arapuna FO.A., Poccus, r. CapaToB

Deoopos M.B.

noueHT Kadeapsl «Teopus COOpyKEHHI U CTPOUTEIbHBIX KOHCTPYKIHIT», KaH/. TEXH. HAYK,
CaparoBckuil rocyJapCTBEHHBIN TEXHUYECKUM yHUBEepcuTeT uMeHu ['arapuna F0.A.,
Poccus, r. CapaToB

B crartbe pacckasbiBaercs o ypoanusauuu B CCCP. ITogpoOHo onmcana cnennduka ypoaHu-

3aiuu B CCCP, 3aBrcHMOCTh ypOaHU3aIMK OT MHIYCTpHAIM3aluu cTpaHbl. OnucaHbl TpU IepHoia
ypOaHu3alMy B CTpaHe, KOTOPbIE N3MEHWIM CTPYKTYPY FOPOJCKHUX U CEIbCKUX KUTEIEH.
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Kniouesvie cnosa: ypbaHuzaiys CTpaHbl, 3aBUCHMOCTb YpOaHU3AI[MH OT UHIYCTpHAIH3a-
IIUH, TEMIIBI pOCTa FOPOJICKOTO HACETIEHUs CTPaHbl, TPH NepHoa ypOaHU3aIMK B CTPAHE.

VYpOanuzanus B o0menpU3HAHHOM MOHUMAHUKM — 3TO UCTOPUUYECKUN TPOIECC TO-
BBIIIEHUS POJIK TOPOJIOB B JKU3HU U PA3BUTHUS 00ILIECTBA, KOTOPHII OXBATHIBAET COLIMAIIb-
HO-JieMoTpadudecKyto, MpoPecCHOHATBHYIO CTPYKTYPY HacelleHus, o0pa3 KU3HHU U pac-
CeJeHUE JIOJIel, UX KYJIbTYpy M IICHUXOJOTHI0, pa3MELIEHUE IPOU3BOJUTEIbHBIX
CWJI U T.J.

Bce ctpanbl MUpBI Tak WM WHa4ye€ IPOLUIM MpoIecc ypOaHU3alUu, ECTECTBEHHO
nanHbli npoiecc 3atponyia CCCP.

B CCCP nansnblii ipoliecc uMen cBoro crnenuduky. Bakneitas yepta ypbanusza-
1y B CCCP — OypHBIN poCT rOpOACKOT0 HAaCEIEHHsI, KOTOPbI 00YCIOBIIEH MOSBICHUEM
00JIBIIOr0 KOJIMYECTBA HOBBIX TOPOJIOB B OTHOCUTEIBHO KOPOTKUA CPOK.

N3BectHO, uTto Poccmiickas Mmmepus Obuta OTCTaNOW CEIbCKOXO3SHCTBEHHOU
ctpaHoi. Ha ee Tepputopun B COBPEMEHHBIX T'PAHUIAX XKUJIO 28 MIIH. TOPOXKaH, WIH
18% o6mieit uncnennoctu HaceneHus. [locie OKTAOPHCKON PEBONIIOIMN B TEUCHUE BOC-
CTAHOBUTEJBHOI'O MEPHO/IA, MOCIEIOBABILIETO MOCIE IPaKIaHCKON BOWHBI M MHOCTPAaH-
HOIl MHTEPBEHILINH, YUCICHHOCTb U JI0JISI TOPOJACKOTO HACEJICHHS CTPaHbl IOUYTHU HE U3MeE-
HUIKCH.

3a TOoJBpl MEePBHIX MATUIETOK C UX OBICTPBIMU TEMIAMH WHIYCTpHAIU3AINN YHC-
JIEHHOCTh rOpoJckuXx xuteneit k 1940 r. yBenuuunace no cpaBHeHuto ¢ 1926 r. BiBoe u
cocraBuna 33% HaceneHus ctpasbl. K 1961 r. koimm4ecTBO rOpoJCKUX U CENBCKUAX KUTE-
JIed CpaBHAIIOCK, a B 1979 r. nons ropoxkan gocturia 62% takum oopazom, CCCP Bomien
B UMCJIO BBICOKO YpOaHM3MPOBAaHHBIX cTpaH Mupa. Hapsay ¢ abCcodrOTHBIM POCTOM TO-
poackoro Hacenenuss CCCP, ymeHbIIaeTcs CeIbCKOe HACEIEHUE KaK B PE3yJIbTaTe €ro
MUTpaluii B TOPOJIa, TaK U 3a CUET IPeoOpa30BaHuUsl CEIbCKUX MMOCEICHUI B TOPOJICKHE.

JInuTenbHbIA MEPUO/], BIUIOTh JO HACTOSIIETO BPEMEHH, 3TH IMPUYHUHBI pOCTa TO-
POJICKOTO HaceJeHUsl ObLIM U OCTAIOTCS OCHOBHBIMH, HO BMECTE C TEM IOCTOSIHHO YBEJIH-
YUBAETCS JIOJISI €CTECTBEHHOTO MPUPOCTa CamMoro TOpoJICKoro HaceneHus. Tak, 3a
1959-1969 rr. Beck mpupoct coctaBuia 36,0 MJIH. YeJIOBEK, B TOM YHCIIE 3a CYET ecTe-
cTBeHHOTrOo npupocrta — 14,6 (40%), Murpanuii CeIbCKUX KUTENEH B ropojia U npeodpa-
30BaHUs CENbCKHUX MoceneHuil B ropoackue — 21,4 (60%), a 3a 1970-1979 rr. cooTBeT-
cTBeHHO — 27,6; 12 (44%) u 15,6 muH. (56%).

Temnbl pocTa TopoAcKoro HaceseHus Poccum — oAMH M3 IVIaBHBIX PE3yJIbTaTOB
COBETCKOI0 Iepuoja €€ pa3BuTHs. [I[puMepHO ceMHKpaTHOE yBEJIMYEHHE YMCIEHHOCTH
rOpo’KaH KOPEHHBIM 00pa3oM U3MEHMIIa OOJIMK CTpaHbl, IPEBPATUB €€ U3 CEIbCKOU U ar-
papHOi B TOPOJICKYIO U MHIYCTPUAIbHYIO, KaK U CaMy KapTUHY PAacCeNeHUsl U pa3Mellie-
HUS HaceseHus [2, c. 157].

Kak cuuTator Bemymiye yuyeHble Hallei cTpaHbl M0 ypOaHHUCTUKE, CKOpee 3TO OblI
npolecc UHAYCTpHAIU3AINK, YeM YpOaHU3allUH.

B nmponiecce ypoanuzamnuu B CCCP MOXKHO BBIJICTUTH TPH JTalIa.

[TepBerii (HauanbHBIN) dTan oxBaThiBaeT B 0cHOBHOM 20-50-¢ rr. XX B. [Tocrne pe-
oo 1917 r. ypbanuzanus ctpanbl npuodpena OypHBIA XapakTep, MPUYEM JABHKY-
el OCHOBOM ee SIBWJIOCh Pa3BUTHE MHAYCTPUM U CBA3AHHBIX C HEIO MOCHEACTBUS. DTOT
NeproJl XapakTepusyeTcsl yBeinnueHneMm uyucia ropoaos. Ilo mepenucu 1939 roma 6su10
1114 roponos B mepuoa ¢ 1926 mo 1937 r. nons ropoxxkan yBenuuuiack Basoe (¢ 18 mo
33 %). Bokpyr KpynHbBIX MPOMBIILIEHHBIX TPEANPUITHI CTPOUIIUCH LieNble Topojaa. Tak
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Obut  TocTpoeHbl Marunutoropck, Komcomonbck-Ha Awmype, Hopuibck u  np.
(cm. puc. 1, 2, 3)
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TpOI/ITeJ'IBCTBO Hopmn,cxa 30-1e ronm IIPOLLJIOTO BEKA

Bropoii sTan npuxoauTcs Ha BTOPYIO NOJ0BUHY XX B. DTOT 3Tall XapaKTepU3yeT-
Csl ”HTCHCUBHBIM UHIYCTPHAIBHBIM Pa3BUTHEM CTPaHBI B MOCIEBOCHHBIE roja. [ Hero
TUIIMYHO HE MPOCTO YCKOPEHUE TEMIIOB POCTa TOPOJCKOIO HACEJIEHMs], HO U BO3HUKHO-
BEHHE TAKWX HOBBIX KAUE€CTBEHHBIX MapaMETPOB, KaK MPEUMYIIECTBEHHBIN POCT OOJb-
X TOPOJOB, (hOPMHPOBAHUE TOPOACKUX arjoMepaluil pacupoCTpaHEHHE TOPOJCKOIrO
o0pa3a )U3HU Ha CENbCKYI0 MECTHOCTH U Jp. Beero 3a atot nepuox (1960-80-¢e rr.) unc-
710 TOpo10B yBenuumiock ¢ 877 no 1037 (o naHHBIM MEpenucu COOTBETCTBEHHO 1959-
1981 rr.), To ecTh B 1,2 pa3za, a 70Ji1 TOpOACKOTo HaceneHus Beipocia ¢ 45 % mo 74 %, To
ecth B 1,6 paza. OcobeHHO OBICTPO MIOJIsI TOPOKAH M YMCIO TOpoaoB pocio 1o 1981 r.,
3aT€M TEMIIbl pOCTa HE3HAYUTEIbHO CHU3UIIKCH.

Puc. 2. CTpOI/ITeJ'IBCTBO Mar HHTOFOpCKOFO MCTaJ'IHprI/I‘{CCKOFO KOM6I/IHaTa

Tperuii atan no BpemeHu cooTBeTcTBYET 1980-M rogam. IIpumepHo 3a necsats et
¢ 1981 mo 1991 ronpl uncio xurtese TopogoB BEIPOCIO HA MATh MPOLIEHTOB, TAK KaK Io-
poaax nozaHero CCCP xuno okosio 200 MIIH. YEIOBEK, JOJISI TOPOJCKUX KUTEIEH CO-
CTaBJIslJIa MPUMEPHO TPU YETBEPTH BCEro HaceseHus cTpanbl. B konme nekadpst 1991 ro-
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na CCCP mpekpaTwil CBo€ CyIIECTBOBAaHUE M HA STOM 3aKOHYHIIIOCH TPU nepuoja ypba-
uuzaiuu B CCCP [1, c. 64].

Pa3Butne nnaycrpun u unppactpykrypsl B CCCP, yriy0OneHnue pas3neneHus Tpy-
1la, Pa3BUTHE KYJIbTYPHI U CPEPhl 0OCITY>)KUBaHUS MPUBOIIIO K HEOOXOUMOCTH B Ouc-
HBIX pabOTHUKAX U pabOoTHUKAX (U3HUECKOTrO TPYyIa, YTO B CBOIO OUEpE/Ib BEJIO K Macco-
BBIM Tepee3/laM U3 CeJIbCKOM MECTHOCTH B TOPOJ MPAKTUUECKH BO BCEX pecrmyOimKax
CCCP.

Ho OGomnbiie Bcero B mepBblid niepuoj npoiecc ypOanuzauuu 3arponyia PCOCP,
BCCP, YCCP, tam nporeHT ypb6aHu3anuu ObUT caMblii OOJBIION cpeau APYTux pecmyo-
muk, Bxoasmux B Coro3 Coserckux Counanuctuueckux PecnyOnuk. Bo BTopoit nepuon
k HuM npucoenununack KCCP (Kazaxcran).

Puc. 3. CtpourensctBo r. Marautoropcka jero 1930 rona

3a nepuoj ypoanuzanuu ¢ 1926 no 1991 rogq CCCP npeBpaTuiicst U3 arpapHoil B
UH/IyCTPHAIBHO-arpapHyI0 CTpaHy. 3a 3TO BpeMs ObLIO MOCTPOEHO 00Jiee COTHM HOBBIX
rOpoJIOB, IPUYEM B HECKOJBKHMX M3 HUX HACEJIEHHME MPEBBICUIIO YETBEPTh MUJUIMOHA Ye-
nosek (Marunutoropck, Hopunbck, Komcomonbck-Ha Amype).

Cnmcox aureparypsl
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NHOOPMAIIMOHHASA CUCTEMA B COEPE TYPU3MA

Kupwi A.B., Kupwi I1.B.

ctyaeHTku rpynmnsl [11-243 1,

Y dumcknii rocy1apcTBEHHBIN aBUAIIMOHHBIN TEXHUYECKUN YHUBEPCUTET,
Poccus, r. Kymepray

B crathe paccmarpuBaeTcss MHPOPMAIMOHHAS CHCTEMa pacueTa CTOMMOCTH KOMILICKC-
HOM 3KCKypcuu. B cragnu pa3paOOTKH HAXOAUTCS MPOrpaMMa, MO3BOJISIONIAs MPOU3BECTH BCE
HeoOXoauMBbIe pacdeThl. JJaHHBIM 00pa3om OyneT yrpolieHa padoTa COTPYAHUKOB TypHCTHYE-
CKO# (pMPMBI, COKpAIIEHO BpeMsi OOCTYKUBAHUS U UCKITFOUCHBI OIITHOKH.

Kniouesvle cnosa: nHPOpMaAIIMOHHAS CUCTEMA, TYPU3M, KCKYpCHs, IPOrpaMMa.

KoMIuiekcHbple 3KCKYpCHM MO3BOJISIIOT OTBJIEUbCS OT IOBCEIHEBHBIX IPOOJIEM,
y3HaTh MHOTO HOBOTO U MHTepecHoro. Ha cerogusmHuil 1eHb G0JIBIIMHCTBO TYpUCTHYE-
CKUX areHTCTB IOTOBBI MPEJIOKHUTh OpPraHU3aIMI0 KOMIUIEKCHBIX IKCKYpPCUH, cOdeTaro-
X B ce0e pa3auyHble HAIPABICHHOCTH, K KOTOPBIM OTHOCSATCS: MCTOpPUYECKAsl, BOCH-
HO-TIATPUOTHUYECKas], TUTepaTypHast, IKOJIOTHYecKasi, Ha IPOU3BOJICTBAX, 0030pHAas.

Typusm B Haie BpeMs npuObLIbHAsI chepa, KOTopas NpeACcTaBiseT OOJbIION HH-
Tepec. /s noBbIIeHNs KayecTBa 00CTyKUBAHUSI HEOOXOAUMBI pa3paboTKa U BHEAPEHUE
aBTOMATU3UPOBAHHBIX MH(POPMALIMOHHBIX CUCTEM, KOTOPBIE IOMOTYT YIIPOCTUTH PalOTYy,
MOBBICUTH NPOU3BOIUTENILHOCTD TPYAA U MEPENOKUTh PYTUHHYIO 4acTh pabOThI Mepco-
HaJIa TYpPareHTCTB Ha KOMIBIOTEP. Takke 3TO MOMOXKET U30exaTh He)KeIaTeIbHbBIX OIIU-
OOK, KOTOpBIE MOSBISAIOTCS B pe3yibTaTe HEBHUMATENbHOCTU. [lyisl pemeHus OOJbIINH-
CTBa 3THUX MPOOJIEM HEOOXOIUMO CO3/1aTh MPOrPaMMy, C TOMOIIbIO KOTOPOH OyzaeT mpo-
U3BOJMTHCS BBIIOJIHEHUE PACUETOB U MOJIyY€HUE FOTOBBIX, AKTyaJIbHBIX HA JAaHHBIH MO-
MEHT BPEMEHH, JaHHBIX B yI00HOH (hopme, KaK MPeCTaBICHO HA PUCYHKE 1.

— =

@-Forml o @ s - R x|
 Buibpats
\@I Kon-so Henosex:

Puc. 1. Bug nporpammsl ipu 3arycke

C moMoIpI0 Takoi MporpaMMbl MOBBICUTCS 3 (GEKTUBHOCTD TPYAA COTPYIHUKOB
TYPUCTUYECKOTO areHTCTBA, 0OECIIEUUTCS ONEPATUBHOCTh M JIOCTOBEPHOCTh BCEX JIaH-
HBIX U pacyeTOB.

OcHOBHOM 3aiauell COTPYAHMKA TYPUCTUUYECKOTO areéHTCTBA B MPOLECCE OPraHU-
3alMM KOMIUIEKCHON 3KCKYpPCHUU SIBJIIETCS NPABUIIBHOE OINPEEIIEHNE CTOUMOCTH 3KCKYp-
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CHUH, OTpeieNIieMON KakK JyIsl OTHOTO YeJIOBeKa, TaK U JAJIsSl TPYyNMbl Jull. st KOppeKTHOTO
OTIpeJIeJICHNs CTOMMOCTH MPUMEHSIETCs cleAylollas MaTeMaTuYeckasi MoJiejb, COTJIACHO
KOTOpOI CTOMMOCTH Typa Ha OJIHOTO YEJIOBEKA ONpeaesieTcs 1o GopMyie:

Z
S=SW(P) €
P=1

S — CTOMMOCTB SKCKYPCHH Ha OJJHOTO YEJOBEKA;
P=(,2), 3nece P— naumenosanue yciayru, Mecta ocenieHus;

Z — KON-BO YCIYT, MECT TIOCELIEHHIA;
W (P) - cTroumocts ycnyru naumenosanus P s ogHoro uesnosexka.

CtouMoCTb Typa JiJIsl TPYIIIIBI JIUI] ONPEEISeTC M0 Cleayrome popmyre:
S =S=x*n )
S — crouMocTh Typa Asi N-0ro KOJIMYECTBA YEIOBEK;

N — KOJIMYECTBO YCTIOBEK.
®opmyny (2) Takke MOKHO IIPEJICTaBUTh B BUJIE:

.z
S=>W(P)*n (3)
P=1

HecmoTpst Ha OTHOCHUTENBHO MPOCTYIO CTPYKTYPY (OPMYJl, COTPYIHUK TYpUCTH-
YECKOr'0 areHTCTBA 3aTPayMBAET MHOTI'O BPEMEHH ISl ONPEACIICHUS] CTOUMOCTH TOE3/IKH,
KpOME TOTO €My IPUXOIUTCS NEPUOJTUYECKHU CBA3BIBATHCSA C DKCKYPCOBOAAMU IS yTOY-
HEHMsI CTOUMOCTH TON WM MHOM ycimyru. CyliecTBYIOIMMHU CPEJACTBAMU 3TY NMPoOIeMy
YCTPaHUTh HEBO3MOKHO, IIOATOMY OBLIIO MPUHSATO PEIIEHUE pPeaan30BaTh HHHOPMaLMOH-
HYI0 CHUCTEMY, KOTOpPas MO3BOJISIET OINPENEHATH CTOMMOCTh KOMILJIEKCHOM 3KCKYPCHH,
’KpaHHas Gopma KoTopoi m3o0pakeHa Ha pucyHke 2. Ilpumenenue paspaboraHHOU CcH-
CTEMbI TO3BOJUT BO MHOTOM YIPOCTHTH INPOLIECC OPraHM3ALMU IKCKYPCHUHU, U30eKaTh
OIIMOOK, CBSI3AHHBIX KaK C pacyeTaMy, TaM M C BHECEHHEM CTOMMOCTH 3a KaXKIylO
yeuyry.

[Tpunnun paboTel pa3pabOTaHHOM CUCTEMBI 3aKIIOYAETCA B TOM, YTO HKCKYPCOBO/T
BBICBUIAET HA MOYTY TYPUCTUYECKOIO areHTCTBA (aiij, B TEKCTOBOM PEIAKTOPE, KOTOPHIi
COJICPKUT MEPEUEHb BCEX BO3MOXKHBIX MECT IOCEHIEHNUS U CTOMMOCTh Ka)KJIOM YCIYTH.
CToUT OTMETHUTH, YTO COACPKUMOE JAaHHOTO (haiiina U3MEHsETCA B ONIEPATUBHOM PEKUME
DKCKYpPCOBOJOM H CPa3y K€ BBICBUIACTCS COTPYAHUKY TYPUCTUUECKOIO areHTCTBA, KOTO-
pBIif, B CBOIO OYepesb, CKauMBaeT JaHHBIM (aill u 3amyckaeT ero B CUCTEME, BHIOMpAET
BCE yCIyTd, KOTOpPbIE XOTeN Obl MONTYYUTh KIHEHT, IPU 3TOM CTOMMOCTb YCIIyI' aBTOMa-
TUYECKH 0TOOpakaeTcsi B CUCTEME 3a CUET MHTErPalliy, IIPEJICTABICHHON Ha pUCYHKE 3.

WuTerpanus — nporecc 0ObeAMHEHUS IEMEHTOB B €IMHOE 1LIEJ0€, B pe3yibTare
4Yero JAOCTUraeTcsl LIEJIOCTHOCTh U COTJIACOBAHHOCTH 3JIEMEHTOB BHYTPU CHUCTEMBI. JTO
IIO3BOJIUT CHU3UTH BEPOSATHOCTb PUCKA OT M3MEHEHMM, IIOCTOSHHO MMEIOIIUX MECTO Ha
PBIHKE.

B pa3pabateiBaemoii mporpaMme clieIyeT CBA3aTh TeKCTOBBIN (aitn ¢ Delphi.

['maBHBIM JOCTOMHCTBOM HPOTPaMMBbI SIBIISIETCS TO, UTO JJI1 U3MEHEHHUs UHPOopMa-
LMY B IIpOrpaMMe TypOIlepaTopy HE HYXHO pa30uparbcs B MPOrpaMMHPOBAHUH, ITPOEK-
TUPOBAHUH M 3HATHb CUCTeMY U3HYTpH. [IporpamMMHubIif KoJ He TpeOyeT U3MEHEHUN NpU
U3MeHeHnH nHpopManuu o0 yciyrax. Bce u3mMeHeHHs] MPOUCXOIAT TOJIBKO B TEKCTOBOM
JIOKYMEHTE.
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HecMmoTtpst Ha To, uTOo BO Bcex oducax ycranoien MSOffice, urrocom sBiisieTcs
TO, YTO B MIPOTPaMMeE €CTh BO3MOKHOCTh OTKPBITh TEKCTOBBIN (ailn 6e3 TOMOJTHUTEIBHO
YCTaHOBJIEHHBIX IIporpaMM. [loTpebyercs TonbKo cTaHaapTHOE NPUI0KEHNE BIIOKHOT.

Jlnst BBINIOJIHEHUA 3a/1a4u OyJEeT pacCMOTpPEH Takod kommnoHeHT kak OpenDialog,
KOTOpBIM HaxoauTcs BO Bkiaake Dialog Ha maHenn HHCTPYMEHTOB.

OpenDialog — 310 He Bu3yanbHbI KOMIOHEHT Delphi, KOTOPBIN MOAIEPKUBACT
orepanuu OTKPHITHS (PailioB U crnocobeH padoTarh ¢ M0ObIMUA THUNIAMU (aiaoB. THIIbI
MCKOMBIX (paillIoB MOXKHO 3aJaTh B Mpoliecce mpoekTupoBanus B cBoiictie Filter. B nan-
HOM mporpamme OyneM uckaTh ¢aiiibl TUMa .txt, mpeanoaras, 4To Ha KOMIBIOTEpE HE
YCTaHOBJIEHBI IOTIOJHUTEIbHbBIE IPOTPAMMBI.

) Form1l L=
AeTobyc=100 —_
Mocturrua=600 OTKphITE

Wnnoapom=500 —
CoxpaHnTb

BriBpate
AsTobyc=100 Kon-so wenceek:

MNocTuHuua=600 4

Wnnoapom=500 OuncTTE

Ha ogHoro yenoeexa=1200
NToro=4800

Puc. 2. Bun nporpammsl ocie BeIOOpa U pacyera

Jns ynobctBa paboThl ¢ porpaMMoii Ha (hopme pa3MelaeTcs eie OJuH KOMIIO-
HeHT Delphi — SaveDialog. OH 1mo3BOJIUT COXpaHUTh U3MEHEHHBIH JOKYMEHT MpPSMO M3
porpamMmbl, TakXkKe y TyporepaTopa OyAeT BO3MOXHOCTh HE MPOCTO M3MEHUTh HUMEIO-
uuiics ¢aiiia, Ho ¥ co3AaTh HOBBIM HEMOCPEICTBEHHO B caMoi nporpamme. Temneps y Ty-
poneparopa ecTh 3 BapuaHTa:

— OTPEAAKTUPOBATH TEKCTOBBIN (aili;

— COXPAaHMUTb U3MEHEHUS U3 IPOTrPAMMBIL;

— CO3/1aTh HOBBII TEKCTOBBIN (hailil B mporpamme.

Typoneparopy He NPUAETCA JOJTO HMCKAaTh TEKCTOBBIM JOKYMEHT. B CBOMCTBE
Filter O6b11 mponucan nyTh K (aitmy. OcTanock TONBKO CO3/1aTh Ha pabodeM CToje manky
«Typb» 1 IporpaMma aBTOMaTUYECKHU OTKPOET MECTO XPAHEHUS UCKOMBIX TOKYMEHTOB.
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(@ Forml | —— =HECE X

ApToByc=100 S —

FoctuHuLa=600 OTkpeiTe

Mnno,qpom:500| —
CoxpanuTe

Bribpate
e — Kon-so wenceek:

OunctnTe

Puc. 3. Bun MporpaMmsal IIOCJIC OTKPBLITHUA TEKCTOBOI'O JOKYMCHTA

EnBa 11 B cKOpOM BpeMeHHU MOSIBUTCS TaKOE€ MPOrpaMMHOE oOecrieueHune, KoTopoe
OyzaeT oOXBaThIBaTh BCE ACTEKTHI IEATEILHOCTU TypucTHUecKOM pupMmsbl. [TloaTomy 3ana-
Yyell MepBOCTENEHHONW 3HAYMMOCTH M BBICTYNAET MHTErpaiys ¢ pa3jiMuHbIMU MPUIIOKE-
HUSIMH, HCII0JIb3YEMBbIMU TYPUCTHUECKON KOMMIaHueH (B JaHHOM CiIydae 3TO MHTErpalus
C TEKCTOBBIMH (paiinamu B cpenie nmporpammupoBanus Delphi).

Taxum oOpazom, pa3paboTaHHasE CUCTEMA MO3BOJIUT BO MHOTOM YIPOCTUTBH pado-
Ty COTPYIHUKA TYPUCTUYECKOTO areHTCTBA.

Cnucok JuTepaTypbl
1. Todman, B. 3. Delphi. beictpsiii crapt / B. 3. 'odpman, A. JI. Xomonenko. — CIIO.:
BXB-Ilerepoypr, 2003. — 288 c.
2. Muwmspoxu, C. B. TurboPascal u 00beKTHO-OpHEHTHPOBAHHOE MPOTPaMMHUPOBAHUE /
C. B. Muspoxu. — M.: ®uHaHCHI U cTatucTuka, 1992. — 193 c.
3. ®apaonos, B. B. Deiphi 6. Yuebnsiii kypc / B. B. ®apaonos. — CII06.: [Tutep,
2002. — 260 c.

CBOP U XPAHEHUE PE3YJIbTATOB UCIIBITAHUH

Kompaxoe A.A.
acniupant kadenpel UTYC, Texnonoruueckuit yuusepcuret, Poccus, r. Koponés

I/ICCJ'ICI[OBaHI/Ie MOCBAIICHO U3YYCHHUIO BOIIPOCOB c6opa N XpaHCHUA I/IH(I)OpMaI_II/II/I 0 pe-
3yJibTaTax HCIIBITAHUN CIOKHBIX TEXHUUCCKUX CHCTEM.

Knrouesvie cnosa: coop, ananus, HHPopmalus, CucTemMa, pe3ysibTaT, UCTIbITAaHHE.

[Ipu npoBeIeHNHN UCTIBITAHUHN CIOXKHBIX TEXHUYECKUX CUCTEM, PE3YyJIbTaTOM YacTO
SBIISTIOTCSI MAaCCHBBI JAHHBIX B PA3JIMYHBIX (opMaTax MOJYyYEHHBIE C MOMOIIBIO CHEIH-
albHOM KOHTpOoJsIbHO-TIpoBepouHOi anmnapaTypbl(KITA). Poct 00b€MOB maHHBIX TOJUIE-
XKalMx o0pabOTKe Ha ATare ONMbITHO-KOHCTPYKTOPCKHUX paboT TpeOyeT BHEAPEHUS HO-
BbIX COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH.
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Jlnst nanpHelmen paboThl ¢ MOJYyYEHHBIMHU JaHHBIMH, BHE 3aBUCHMOCTH OT METO-
JIOB KOTOPBIE OYIyT PUMEHATCS ISl UX 00paOOTKU M aHAIu3a HeoOXoauM cOop, XpaHe-
HUE ¥ BO3MOYKHOCTbH JIOCTYTIa K COOpPaHHBIM JIaHHBIM.

Cucrema cOopa JaHHBIX MOJYYEHHBIX B XOJI€ MCHBITAHUK— 3TO KOMIUIEKC IpO-
IPaMMHBIX M allapaTHBIX CPEJCTB, OCYHIECTBISIONINI aBTOMAaTU3UPOBAHHBIA cOOp WMH-
dbopManuy 0 3HaYEHUAX (PU3NYECKUX MAPAMETPOB, MOJTYUYEHHBIX C MOMOIIBIO KOHTPOJIb-
HO-TIPOBEPOYHOM anmaparypsl.

COop mpenmnonaraeT Moxy4eHrHe MaKCUMaJIbHO BBHIBEPEHHON MCXOAHOU MH(pOpMa-
IIUU U SIBJISIETCSI OJTHUM M3 CaMbIX OTBETCTBEHHBIX 3TaIoB B paboTe ¢ nHpopmarueii, mo-
CKOJIBKY OT LleJTi cOopa M METOAOB MOCJENYIONe 00pabOTKU MOJTHOCTHIO 3aBUCHUT KO-
HEYHBbIN pe3ysbTaT paboTsl Bcell MHPOPMALIMOHHOMN cHUCTEMBI [5].

TexHonorust cOopa mojipa3yMeBaeT UCIOIb30BAHUE OIPEIEeTIEHHBIX METOJIOB cOO-
pa uHdopMaIK U TEXHUYECKUX CPEJICTB, BRIOMPAeMbIX B 3aBUCUMOCTHU OT BUAA UHPOP-
Malluu U NPUMEHSEMbBIX METOJOB €€ cOopa.

Korna c6op mnbopmanuu 3aBepiiieH, coOpaHHbIe JaHHBIC JOJKHBI MOCTYNATh B
€AUHYI0 CUCTEMY JJIA CO3/IaHMs, XPAHEHUS U MOJAEpP>KaHHUS B aKTyaJbHOM COCTOSHUH
MH(OPMALIMOHHOTO (OHMA, HEOOXOJUMOTO MJisi BBIIOJHEHUS PA3JIMYHBIX 3371a4 B €S-
TEIbHOCTH OOBEKTAa YNpPABICHUSA. XpaHUMbIE JaHHBIE JOJKHBI OBITh B JOCTATOYHOM
o0beMe JOCTYIHBI JIJIS U3BJICUEHUS U3 MECTa XpaHEHUs IO 3arpocy nosib3oBatens. Coop
JaHHBIX JOJDKEH 00ecreurBaTh HEOOXOIUMYIO MTOJIHOTY U MUHUMAIBHYIO H30BITOYHOCTh
XpaHUMOH MH(pOpPMaLIUH.

Cobpannast uHboOpManus, epeBefeHHasl B 3JIEKTPOHHYI0 (PopMy, MpeacTaBiseT
co0o0il OJIHy W3 OCHOBHBIX IIEHHOCTEH 1000 COBPEMEHHON OpraHU3aluU, MOATOMY
oOecrieyeHre HaJeKHOTO XPaHEHUsSI U ONIEPATUBHOIO JIOCTYIA K MH(POpMALUU s 1ajlb-
Helie ee 00padOTKU SIBISIIOTCS TPUOPUTETHBIMU 3aJJa4aMH.

[Tpu peanuzanuu Takoit cucremsl Ha 6aze JIBC u kineHT-cepBEpHON apXUTEKTY-
PBI OCHOBHBIMU €€ 3JIEMEHTAMU SIBIISIOTCS:

e  CTeHJpl C KOHTPOJIBHO-IIPOBEPOYHON anmapaTypou

e Cepgep(a)

e Palouune mecTa nmoab3oBaTeneu

e JlokanbHas BeiunciautensHas cetb (JIBC)

CreHapl ¢ KOHTPOJIBHO-IIPOBEPOYHOM amnmaparypoil AODKHBI COJAEpKaTh Ipo-
rpaMMHOe oOecrieyeHre oOecrneunBatoiee GopMUpoBaHUE COOPaHHBIX JaHHBIX B IMaKe-
ThI, COJEpIKAIIKE TOMUMO JaHHBIX KaK MUHUMYM CIIEAYIOUTYI0 HH(POPMAIIHIO:

®  UJACHTH(PHUKATOP MPOBEPIEMOro 0ObeKTa
MECTO MPOBEPKHU
JaTa v BpeMsi IPOBEPKU
1eJb MPOBEPKHU
KOMMEHTapHH orepaTropa, MpoBOIMBILIETO MPOBEPKY

[TpocTeiM B peanu3anuu U yAOOHBIM BapHAHTOM SIBISIETCSl (POPMUPOBAHUE CHKATO-
ro apxuBa B (hopMaTe Zip COAEPIKAIIero Pe3yJbTaThl MPOBEPKU U JTOTIOHUTENbHYIO HH-
¢dbopmanuio B popmare xml.

[Tocne GpopmupoBanus Qaiin gomkeH ObITh OTHpaBieH Ha cepsep uepe3 JIBC. [lns
nepenayu MpeArnoYTUTENIbHO HCIONb30BaTh npoTokon FTP, on momnepkuBaercst 60b-
murHcTBOoM OC M MMeeT MpoCTyio U eAMHO00pa3Hylo cuctemy ayreHtuduxanuu. Ha pu-
cyHke 1 m300pakéH TUMOBOW alIrOPUTM OTHPABKHU MOJYYEHHBIX C MOMOUIBIO KOHTPOJIb-
HO-TIPOBEPOYHOM annaparypbl JaHHBIX Ha CEPBEP.
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Onepatopbl KOHTPOJIBHO-IIPOBEPOYHOM arapaTypbl, HE UMEIOIIEH CBSA3H C CEpBe-
POM TNPUIIOKEHUH, TOJDKHBI JOCTaBJISATh COOPAHHBbIE JAaHHbIE HAa CHEMHBIX HOCHTEISAX
uH(popManuu 10 pabounux MecT, NoJAKIoUEHHBIX K JIBC u oTnpaBisTh UX Ha cepBep C
MOMOILBIO CIEHUATIBHOTO MT0JIB30BAaTEIBCKOr0 HHTEp(elica.

3anyck CMNO

A

®dopmupoBaHme /

AaHHbIX

A

YcTaHoBneHve

CBSI3M C CEPBEpOM | -

OTnpaeka AaHHbIX
noaTBepXxaeHue o 1 nonyyexune
noATBepXaeHnn

EcTb cBA3L?

aa

EcTb ewe
OaHHble?

HeT

Puc. 1. Anroput™m otipaBku HH(pOpMaLIUU Ha CEPBEP

OcHOBHBIMU (DYHKLIMSIMH CEpBepa B TaKOM cuUcTeMe SBIISIOTCS:

e [lpuém u peructpanus MOITYyYEHHBIX TaHHBIX

e XpaHEHHUE JaHHBIX

e Peanusanus untepdeiica s moucka U J0CTyMa K JaHHBIM

e (HeoOs3arenbHO) [IpeobpazoBanue popmaTa JaHHBIX

e (HeoOs3arenbHO) OOpaboTKa M aHAIM3 COOPAHHBIX TAHHBIX

Cxatue NaHHBIX TO3BOJSET Oojee PalMOHAIBHOIO HCIOJIB30BaTh YCTPOWCTBA
XpaHEHUs JIaHHBIX, CHU3UTh Harpy3Ky Ha JOKaJIbHYIO CEThb U YCKOPHUTH IIPOLIECC OTIIPaB-
KM PE3YyJIbTATOB JKCIIEPUMEHTA B LICHTPAJIN30BAHHOE XPAaHWIHIIE. Toraa ajis TUIOBOTO
CLEHApHsI UCIIOJIb30BAHMS XPaHUMBIX Ha CEepBEpE JAHHBIX 11€71€CO00pa3HO UCIIONb30BATh
pacnakoBKy Ha CTOPOHE CEpBEpa, U BPEMEHHOE XpPaHEHHE PAaclaKOBAaHHBIX JAHHBIX Ha
CiIy4ai ITOBTOPHBIX 3aIIPOCOB.

OyHKIMS perucTpanuy cOOpaHHBIX TAHHBIX MOXET OBITh peau30BaHa Ha OCHOBE
PETSIIUOHHON CUCTeMBbI ynpaBiieHHs 0a3zaMu JaHHBIX. OmuchIBaeMasi CHUCTEMa MOXKET
OBITH HE TOJBKO CaMOCTOSITEJILHOM, HO M YacTbio OosblIeii cuctembl. B Takom ciydae
CUCTEMa pEerucTpaluu COOpaHHBIX JAHHBIX MOXET ObITh MHTETPUPOBAHA C JIPYrol CH-
CTEMOMH.

JIroOble UCTIBITaHUSI IPOBOJSATCS C PEANTbHBIMU O0OBEKTaMHU, UMEIOIIUMHU COOTBET-
CTBYIOLIME XapaKTEPUCTUKH, IACIIOPTa, UCTOPHIO U T.A. i1 afeKBaTHOrO aHajn3a JaH-
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HBIC TIOJyYEHHBIC B XOJI€ JIFOOBIX UCIBITAHUN JTOJDKHBI OBITh OJTHO3HAYHO MPHUBS3AHBI K
KOHKpPETHBIM O0BbEKTaM U MH(GOPMALIMK O UX COCTOSHUU Ha MOMEHT ucnbiTanus [3]. [1o-
3TOMYy cucTeMa cOopa W XpaHEHUs Pe3yJbTaTOB HMCHBITAHWI JOJKHA pPEan30BBIBATh
(GyHKIHMM yuyeTa 00bEKTOB UCTIBITAHUIN CaMOCTOSITEIbHO UM ObITh HHTETPUPOBAHA C IPY-
roii ”HPOPMAITMOHHOW CHCTEMOM.

CnyebHble

Cab
MoayAM 00paHHble AaHHble

)

1

Kow PCYBLL

NHTepdenc

1
L ]

ABTOMATUYECKUIA NPUEM U
perncTpauma pesynbTaToB UCMbITaHWIA

\
| |

Moaynu o6paboTku
W BM3yanumsauum U T.4

CTeHAbl C KOHTPO/bHO-
NPOBEPOYHOM annapaTypoi

Puc. 2. Cxema cuctemsl coopa nHpopmManuu

[Ipu pa3paboTke MOJIB30BATEIHLCKOTO MHTEp(eiica K paccCMaTpUBAEMON CHCTEME
JUISE MUHUMU3ALMKA TEXHUYECKOHN MOAEPKKU U MPOCTOTHI pa3BEPTHIBAHUS 11€1eco00pas-
HO HMCMOJIb30BaTh TEXHOJOTUU, IPUMEHSIEMbIE B UHTEPHETE, OCHOBOM CUCTEMBI SBIISIETCS
BeO-cepBep, Ha KOTOPOM PacIoJIOKEHbI BCE JaHHBIE M IPOrpaMMHOE 0OeclieueHue, a J10-
CTYIl K CUCTEME OCYLIECTBIISIETCS Yepe3 JIOKATbHYIO BHIYUCIUTEIBHYIO CETh C MOMOILBIO
M000r0 CTaHIapTHOTO Opay3epa.

Takoli moaXo/ MO3BOJISIET CBECTH COMPOBOXKICHUE CUCTEMBI K MOAJIEPKAHUIO pa-
00TOCIIOCOOHOCTH M aKTYyaJIbHOI'O COCTOSIHHSI TOJBKO cepBepa. OT pabouux MecCT MOJib-
30BaTelie TpeOyeTCs MCIPAaBHBIM KOMITBIOTEP, TMOAKIIOYEHHBIN K JIOKAIIBHOW BBIUMCIIH-
TeJIBHOU CETU MPEANPUITHS U JIF000H coBpeMeHHbIN Opay3ep. Kak mpaBuio, kakoit-nmi6o
Opaysep yxke BKIIOUYEH B COCTaB JIH000M COBpEMEHHON ONEepallnOHHON cucTeMbl [4].

Nutepdeiic nns paboTsl ¢ 6a30i pe3yabTaTOB MPOBEPKU JIOJKEH COJIEpkKaTh KaK
MUHUMYM CJIEYIOIIHNE dJIEMEHTBHI.

Jluanor BBOJ]a MMEHHU U MAPOJIS MOJIB30BATENS, Ui UACHTU(PUKAIIUY, ayTeHTUU-
KalluM U aBTOPU3AIINH MOJIb30BATENS.

Wnentudukanus — 3T0 3asBJICHUE O TOM, KEM BBl fABIseTeCh. B 3aBUCMMOCTH OT
CUTYAIlH, 3TO MOXXET OBbIThb UMS, aapec >JIEKTPOHHOW MOYTHI, HOMEp YYETHOM 3arucu
U T.JI.

AyTeHTHuUKalus — IpeIoCTaBICHUE J0Ka3aTeIbCTB, YTO Bbl HA CAMOM JIeJi€ TOT,
KeM UJeHTU(DUITUPOBAIUCE.

ABTOpH3a1Ms — IPOBEPKA, YTO BaM PA3PELIEH JOCTYII K 3alpallliBaEMOMY PECYPCY.

Jlns obecnieueHrss KOH(PHUAECHIUAIBHOCTH, LUEJIOCTHOCTH M JTOCTYIMHOCTH HH(OpP-
MallMy JIOCTYIl K CHUCTEME JIOJKEH IPEIOCTABIISIETCS TOJBKO IMOJIB30BATENSAM, HPOLIE-
LIMM aBTOPHU3aLHUIO.

JlomxeH ObITh peaanu30BaH JUayor s GUiIbTPallUK WM MOUCKA JTaHHBIX 10 He-
CKOJIbKUM TapameTrpaM (MHOTOKPUTEPHUAIBHBIN MOUCK), C BO3MOXXHOCTbIO COPTHUPOBKHU
HaWJICHHBIX TaHHbIX.

Juanor s mpocMoTpa moApoOHOCTEN O BEIOpPAHHBIX Pe3yJIbTaTax MPOBEPKH, Ta-
KHUX KakK JlaTa, MECTO MPOBEPKU, KOMMEHTapUM OIeparopa, Cucok (aiiaoB u T.4. 31ech
W/WIK B TIPEABIAYIIEM JMAIOre MOJIb30BaTelNb J0JDKEH HMETh BO3MOXKHOCTh CKayaTh pe-
3yJIbTaThl UCTIBITAaHHH K ceOe Ha [IDBM ans nanpHeiimeit paboThl.
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Tak xe Mo)eT ObITh peaii30BaHa BO3MOXHOCTh IPEIBAPUTEIHHOIO MPOCMOTpA
pe3yabTaTOB UCIBITAHUHN B 3aBUCUMOCTH OT THIIA 3aIPOILIEHHBIX JAHHBIX B YA0OHOM IS
BOCHPUATHS [10JIH30BATEINS BUJIE.

B nanpHelimeM A npencTaBiIeHUs TaHHBIX U aHAIM3a HEOOXOAMMBI CPEICTBA
KOMITBIOTEPHOW BU3YaJIM3alluH, NPEACTABISIONINE JaHHbIE B BHJI€ ONITUYECKOI0 M300pa-
xeHus. BeiOop crocoba Bu3yanuzaluu Mpu 3TOM 3aBHCUT HE TOJIBKO OT XapakTepa JAaH-
HBIX, pEIIaeMO 3a/1auy, HO U OT MIPEAIO0JIaraeMoil 00JIaCTH UCIOIb30BAHUS PE3YIBTATOB
JTAHHOM BU3yaJIU3allUu.

JlaHHBIN MOAX0 OB YCHEIIHO MPUMEHEH NP pa3pabOTKe CUCTEMBI HHPOpMAaIIH-
OHHOI'O COIIPOBOXACHUS M3JIEINI Ha 3Tare IPOBEIEHUS ONBITHO-KOHCTPYKTOPCKUX pa-
6ot Ha OAO «Kopnopanus «TakTrHueckoe pakeTHOE BOOPYKEHHUEN.

Cnmcok Jaureparypbl

1. Apromenko, B.M. CoBpeMeHHBIE UCCIIEIOBaHUS B 00JACTH TEOPETUUYECKUX OCHOB
UHPOPMATHUKH, CUCTEMHOTO aHAIW3a, yInpaBleHus u o0paboTku mHpopmanuu // B.M. Aprtio-
menko, T. C. A66acosa, 1.M. bemouenko, H.A. Bacuises, B.H. 3unoBbses, F0.B. Ctpenaniok,
I'T. Bokun, K.JI. CamapoB, M.E. CraBpoBckuii, C.II. Ilocepennn, N.M. Pa3zymoBckuii,
B.1O. ®omunckuii. MoHorpadus / moa Hayd. pei. AOK. TeXH. HayK, npod. B.M. ApTromieHko. —
Kopones, 'BOY BIIO ®TA, 2014. — 318 c.

2. JmutpueB, A.K. OCHOBbI TEOpPHH IOCTPOCHHUS M KOHTPOJS CIIOKHBIX cHUcTeM /
A K. Imutpues, [1.A. Mansues. — JI.: Dueproaromuzaar, 1988. — 192 c.

3. KowmpakoB A.A., CrynneB B.IO. MudopmanmonHoe conpoBoaeHUE HCTBITAaHHUH //
CoBpeMeHHbIE TeHICHIIUHN Pa3BUTHsI HayKu U TexHoioruid. 2016. Ne 3-3. C. 53-61.

4. KompakoB A.A., CtynueB B.JO. Cucrema nHGOPMAIMOHHOTO COMPOBOXKICHUS U3-
JIeTui Ha JTame MPOBEACHHUS ONMBITHO-KOHCTPYKTOpcKux pabdot // Tpyast MAW. 2011. Ne 45.
C. 65.

5. Pymsnuesa E.JI., Cmocappr B.B. Mudopmanuonnsie texHonsoruu. — M.: @opym,
HNuppa-M, 2007. — 256 c.

MOJEJMPOBAHHUE PABBUTHSI U TYIHEHUS ITIOKAPA B IIOMELIEHUH
IHEHOHU N TUCHHEPTUPOBAHHOHU BOAOU

Kocmpyouuyxui A.A.

acIupaHT, [ 'oCcy1apCTBEHHBIN HAYYHO-UCCIEA0BATEIILCKANA HHCTUTYT TOPHOCIIACATENb-
HOTO JieJIa, MOXapHOH 6E€30MaCHOCTH U rpakaaHcKoi 3anmThl «Pecriuparop» MUC JTHP,
JHoneukas Hapoanas PecnyOnuka, r. JloHerk

Pa3zpaGorana maremaTruyeckas MOJEIb Pa3BUTHUS U TYLIEHUs IOKapa B MOMEIEHUH Tie-
HOM M JUCHEPTHPOBAHHON BOJIOM, OTIMYAOLIASCSA OT CYIIECTBYIOIIMX YHUBEPCAIBHOCTBIO MPH-
MEHEHUS! M BO3MOXKHOCTBIO PACCUMTHIBATH MapaMETPbl I0OXKapa NPU Pa3InYHONW IOKapHOMI
Harpyske /10 u nocjie TymeHus. [lokazaHo, 4To npu TyLIEHUH M0Kapa MEeHOM KPaTHOCTHIO, paB-
HOW €IUHMIIE, IEHHBIM MOTOK MOXHO PaccMaTpUBaTh KakK IOTOK JMCIEPTUPOBAHHON BOABI, B
IPOTUBHOM CJTy4yae C YBEJMYEHHEM KpPAaTHOCTU MEHbI JUAMETp Kalledb KUIKOCTH B IMY3bIpbKax
NEHbl YMEHBIIAETCs, MPUBOJIS K 00Jee MHTEHCUBHOMY HMCHApeHUI0 XKHUAKOCTH. [lonyueHHble pe-
3yJbTaThl MO3BOJISIOT ONpeNeNaTh Haubonee 3¢(GeKTUBHbIE CIIOCOObI BOASHOIO U MEHHOTO MO-
KApOTYLIEHUS 711 CKOpEHIIed TMKBUAIMHN aBapUU U CIIACEHUS JIIOJIEH.

Kniouesvie cnosa: moxap, MaTeMaruueckas MOJeNb, MaKCHUMalbHas CpeJHeoObEMHAs
TEeMIIepaTypa, oKapHas Harpy3ka, TylIeHHe, TUCIIEPTUpOBaHHAsl BOJIA, IIEHA.
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[To>xap B IOMEIIEHNU COMPOBOXKIAETCS U3MEHEHHEM COCTaBa M IapaMeTPOB Ta30-
BOI cpenibl, 3anoHsAoIEed nomeieHue. ['a3oBas cpea B MOMELIEHUH ¢ IPOEéMaMH, CO-
EIMHSIONMME €TO0 C HAPYXHOU aTMOC(epoil U KOPHIOPOM, KaKk OOBEKT MCCIIEIOBAHUS,
MPECTABIISET COOON OTKPBHITYIO TEPMOJIUHAMHUYECKYIO CHCTEMY.

CocrosiHrEe ra30BOM Cpefbl IpU MOXKape B MOMEIIEHUN XapaKTepU3yeTcs MOIIMU
JIOKAJIbHBIX TEPMOJUHAMUYECKUX [TAPAMETPOB COCTOSIHUSL.

Haunbosnee monHOe onmucaHue MpPOLECCOB TEIJIOMAcCOOOMEHA MpH MOKapax B IO-
MEILEHUAX Ja0T IMOoJIeBble MoJenu. TpéxmepHas MoJienb JaéT ONKCaHue IOJei cCKopo-
CTH, AABJICHUs, TEMIEpaTypbl U KOHLEHTPALUN Ta3oB B 000 TOUKE MOMELICHMS IO
JUTMHE, BBICOTE | 1O mupuHe. OnHaKo TpEXMEpHbBIE WU JTaXKe JBYMEpPHBIE MOJENH, He-
CMOTpS Ha CYILECTBEHHBIN Iporpecc B ObICTPOAECUCTBUM COBpeMEHHBIX DBM, TpebyroT
OONBIINX 3aTpaT BPEMEHU U IPU PELIEHUH MHOTOBAPUAHTHBIX 33a]a4 Malo3(PEKTUBHBI U
HOCAT WITIOCTPAaTUBHBINA XapakTep.

Teopernyeckne wccaeTOBaHUS TETIOMACCOOOMEHHBIX IMPOILECCOB IPHU IMOXKapax
MOKa3aJIy, 4TO € JOCTATOYHOM CTENEHbI0 TOYHOCTH MOKET ObITh MCIOJIb30BaHA 3aBHCH-
MOCTb BUJa

T-T *

—— 0 | L | expl4(l-7/zy)], ()

Th—=To \7m
rne T — Texymas temnepatypa, K; 7o — remneparypa 1o noxapa, K; 7, — MakcuMaibHast
cpeaHeoObEMHAs TemIepaTypa MpH moxape B momemeHnd, K; T — BpeMs ¢ MOMeHTa
BO3HUKHOBEHHMS I0Kapa, MUH; Ty — BPEMsI, COOTBETCTBYIOIIEE MaKCUMaJIbHON TeMIiepa-
Type, MUH.

Ha puc. 1 mpencraBineHsl pacu€THbIE 3HAYECHUS OTHOCHTEIBHOW TEMIIEpPaTyphl
(T — TY)(T, — T,) B ouare moxkapa, rmoyrydaeHusie mo gpopmysie (1). 3mecs xe npuBeae-
Ha SMIIUPUYECKasi 3aBUCUMOCTb COTJIACHO JaHHbBIM [1]:

T-T, 4,75

~1156| — | exp[-4,75(r/z,,) . @)
Tm _TO Tm

(T = To)[(Tr — To)

N
iy /1N
07 / \
od - \

0,4 /..
0,3 f
o |/ N

0,1 <
O ” S s

0 0,5 1 1,5 2 25  T/Tm

Puc. 1. /[nHamuka OTHOCUTENIBHON TEMIIEPATYPHI MOKapa B TOMENIEHUH:
crutorHast TMHUA — 1o popmyie (1); npepbiBUCTas MMHUA — 10 hopmyre (2)
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Kak Buano, npenjoxxeHHast 3aBUcUMOCTh (1) st pacu€ra AMHAMUKU Pa3BUTHUS
noskapa 0oJiee MpeArnoYTUTENbHA IO CBOEH MPOCTOTE U TOUHOCTH.

Jl1s1 onipeiesieHusl MaKCUMaJIbHOM cpeHEe00bEMHOM TeMIlepaTyphl MOIYYEHBI SM-
MUPUYECKUE 3aBUCUMOCTH [2]

Ty =To +2249%°%,
T, =T +940exp(0,0047g —0,141),

rae g — nokapHasl HarpyskKa, Kr/M°.

[lepBas opmyna cuctemsl (3) mpUMEHHUMa MPU NOKAPE, PErYIUPYEMOM IOKap-
Hoit Harpy3koii (ITPH), a BTopas ¢popmMymna — npu moskape, peryImpyeMoM BEHTUIISIIUCH
(ITPB).

BwmecTto mpeacTaBneHHbIX B paboTe [2] 3aBUCHUMOCTEH JUIsl ONPEACIICHUS] MAaKCH-
MyMa TeMIIepaTyphl peasiokeHa popmyna

Tm :T0+

3)

1300g
+q' )

rJe § — MoKapHasi Harpy3Ka, Kr/M’,
Pe3ynbratel cpaBHeHHS pacuéToB 1o dhopmyiam (3) u (4) mpuBeaeHBI HA puUC. 2.

In—Tn K
2250
2000
1750
1500
1250 = —

= P
b -

/

1000 — e -r- 7l
750 A
500 //
250

0

-
L =

0 10 20 30 40 50 60 70 80 90 O Kr/M

Puc. 2. 3aBucuMOCTh MaKCUMAILHOM CPETHEOOBEMHOM TEMITEpaTyphl B ouare moxkapa
OT TMOKapHOU Harpy3ku: ToHkas nunus — s [IPH (3); mrpuxosas nunus — 1 [IPB (3);
XKUPHAs JIUHHS — 110 hopmyie (4)

OueBUAHO, TPEIJIOKEHHBIE paHee AMIUPUUYECKHE 3aBUCUMOCTH (3) MOTryT HcC-
MOJIb30BATHCS TOJIBKO Pa3/ieNIbHO, & 3aBUCUMOCTH (4) SIBIIIETCS] YHUBEPCAIBLHOM ISl BCEX
MOKapHBIX HArpy30K.

Jliis onpeneneHus MOJ0KEHUsI MaKCUMyMa TEIUIOBbIJeNIeH s, B pabote [2] npen-
JI0’K€HA 3aBUCUMOCTh

.. =32-81g%% exp(-0,929) . (5)

E€ ananus (puc. 3, mTpuxoBas JUHMS) MOKa3bIBAET, YTO 3aBUCUMOCTb HE OTpaxka-
eT (pu3mUecKoil CyIHOCTH mnpoliecca. Bo-nepBhIX, MPU OTCYTCTBUH MOKAPHON HArpy3KU
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(g = 0) BpemMs MakcCHMyMa JIOJDKHO PaBHATHCS HYIIO MPH T, = 0. Bo-BTOpBIX, HE MOXKET
M0JIO’KEHHE MaKCHUMyMa TeMIepaTyphl He MPEBbIILIATh 3HAaY€HUs 32 MUH.

Ty, MAH
80 —
70
60 —

50 ]

40
30 + /
20 '-./
10/

0

0O 10 20 30 40 50 60 70 80 90 g,Kl“/M2

Puc. 3. 3aBHCHMOCTh BpeMEHH MaKCUMyMa TEMIIEPATYPhI OT TOKAPHON HArpy3KH:
HITPUXOBas JUHUS — IO hopmyuie (5), crutonrHas JuHUS — 1o hopmyiie (6)

Bc€ neno B TOM, 4TO AMana3oH U3MEHEHHs TOKapHOW HAarpy3KH B SKCIIEPUMEHTaX
[1, 2] Haxogunca B y3kux mpenenax 0,8...14,4 Kr/M%. A Kak xe OBITh, €CJIM TIOKApHAs
Harpyska oynet coctaBisith 50...100 kr/M?? JlaHHBIC HCCIICIOBAHHUIL [3, 4] noka3bIBaIOT,
YTO MAKCUMYM TE€MIIEPATYPhl MOXET HACTyNaTh U yepe3 | yac u uepes 2 yaca.

[ToaTomy BMecTO 3aBUCUMOCTH (5) mpesioxkeHa popmyna

=99 (6)
JloCTOBEpHOCTH MOJIYYEHHON 3aBUCUMOCTHU (6) MOATBEPKIAAETCS ONBITHBIMU JaH-
HBIMH TNIpU OoJbIION moxapHoM Harpyske. Tak, B padore [3] moka3aHo, uto npu g = 50
Kr/m MaKCUMyM TeMIepaTypbl HaCTyIlaeT IPUMEPHO depe3 1 Jac. DTo ke noATBepKIa-
[OT pacuéThI 10 hopMmyste (6). A mpu moxkapHoil Harpyske g =100 Kr/M* BpeMsi MaKCHMY-
Ma TeMIepaTypsl Ty, = 90 MUH.
C ucnonp3oBaHueM npenokeHHbIX ¢opmyi (1), (4) u (6) monydyeHa TUHAMUKA
pa3BUTHS O4ara nokapa B IOMEILEHUU MPU Pa3INdHON NOoXKapHOU Harpys3ke (puc. 4).

T—- Ty K

1000 N

v ~N

oo L~y N

600 - % ?\ \\

400 s // \\ \\ \‘

o LW NEANAS
/4 =

\ |
0O 10 20 30 40 50 60 70 80 90 100 T, MuMH

\ —
Puc. 4. JIlnHamuka pa3BUTHs O4ara rnoxapa B IOMEIEHNUHN [TPU
pa3nuyHO nmoxapHoit Harpy3ke: 1 —g =10 kr/M?, 2 — 20 kr/m?, 3 — 30 kr/m?

0
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Kak BunmHO 13 puc.4, pa3zButue noxapa B OOJIBIION CTENEHH 3aBHCUT OT BETHYNHBI
MOKapHOW HArpy3KH, IPUBOJS C €€ YBEJIMYCHHEM K CMEIICHUI0 MAKCUMyMa TeMIepary-
PBI U K €€ YBEIIMYCHUIO.

Taxum 00pa3oM, MoTydeHHBIE PE3yIbTaThl MO3BOJISIOT JAETaTh JOCTOBEPHBIN MPO-
THO3 0’KM/IaeMOM TeMIIEpaTyphl B ouare rnoxapa B J1000i MOMEHT BpEMEHHU.

JlormycTuM, HaM M3BECTHA MaKCHMalbHas TeMIepaTypa B oyare moskapa J1o moja-
YU TIEHBI WJIA BOJIbI, B IPOTUBHOM clly4ae €€ MOKHO paccUuTaTh o gpopmyse (6).

Toraa npu nojaye NMeHbl WM BOJBI OKUIAEMYIO MAKCUMAIbHYIO TEMIIEpaTypy B
ouare noxapa 71, K, npeninoxeHo paccuutbiBaTh o popmyie

T —-T
T,=T,+-0 -0 (7)
1 0 )
1+Uy
rae U — yaenbHOe BIarocojaep)kaHue B BO3JyXe, KI/KT; ) — JOJS KUAKOCTH, UCTIAPSIO-
HIercs B o4are mnoxkapa.
VY enpHOE BIArocoJIep;KaHUE B BO3JyXEe HAWJIEM KaK OTHOIIEHWE YAEIbHOW HMH-
TEHCUBHOCTH MOJIaY¥ KUAKOCTHU K MMOKAPOTyILIAIel MTHTEHCUBHOCTH €€ 1M0Jauu

U=G/G,, (8)
3 , =
rac G — UHTEHCUBHOCTbD nogayu XKUJIKOCTH, KF/C'M , Gn — IOXKapoTymamasa HHTCHCUB-

HOCTB ITOJA4H KHIKOCTH, KI/c'M’,
[Ipu nogade neHsl yAenbHOE BIaroco/iep>kaHue B BO3Ayxe HaliéM 1o popmyie
U =G/KG, 9)
rae K — KpaTHOCTb MEHBI.
OueBuHO, MPU KpaTHOCTH MeHbl K = 1 OyaeT mpoucXoAuTh Mmojavya BOJbI, a IPU
K > 1 — nogauva nessl, npu 4em Oomblie 3HayeHue K, TeEM MEHbUIE COJEpPKAaHUE BOJIbI
B IICHE.
oo ncnapstolieiics Biaard Hai1éM, UCIOIb3ysl 3aBUCUMOCTH [ 5]
x =exp[-7700d{ /(T - 273)], (10)
rie dy — CpeHuid JUaMeTp Karelb )KUIKOCTH, MM.
OueBUaHO, IPU OTCYTCTBUM NMoAauu neHbl win Boasl (U = 0) win npu oTCyTCTBUU
e€ ucnapenus B ouare noxapa (y = 0) remneparypa He Oynet MeHsATbes 17 = Tp,.
[Ipennonoxkum, 4TO B IpoIlecce pa3pylIeHUs MEeHbl B o4are rmoxkapa o0pazyroTcs
KaIUIA KUJKOCTH, KOTOpBIE MpU ATOM Hcmnapstorcs. CpelHHMi IHaMeTp TaKoW Karliu
OTNpEJENIUM U3 COOTHOUICHHUS, MPEACTABIISIIOIIETO COOON KPaTHOCTh IEHbI

3
36

ﬂdf(” /6
OTKYyJla TIOJIyYMM BBIpaXKEHHE JIJIsl pacuéra AuaMerpa oOpa3yrouIuxcs Kanesib BOJbI MPU
pa3pyIieHUH TIEHbI

K (11)

de =d, /YK, (12)
rae d, — JuaMeTp My3bIPhKOB MEHBI, MM.
Pacuérer mo ¢opmyie (12) mokas3piBaroT, 4TO MPH CPEIHEM TUAMETPE MY3bIPHKOB
neHsl 1 MM, TuaMeTpbl 00pa3yIoNIUXCs Karneb )KUAKOCTH 0yayT paBHbl 0,2 MM u 0,1 Mm
nipu kpatHocTH neHbl 100 u 1000 cooTBeTcTBEHHO. [0 MCIapsOMIEecs KUIKOCTH CO-
rinacHo (9) coctaBut npu 3ToM 54% u 86%, ecnu IpUHATH TEMIEPATypy B odare noxapa
paBHOit 500 °C. DT0 rOBOPHT 0 BBICOKO#T 3((EKTHBHOCTH MEHHOTO TMOXKAPOTYIICHHS.
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Ha puc. 5 npencrasiensl pe3ynapTaTbl pacu€ra pa3BUTHS W TYLICHUS IIOXapa B

9 v v o 2
IIOMCIUICHHH IICHOW U JUCIICPTUPOBAHHOU BOJOU IIPHU IMOKAPHOU HATI'PY3KE 10 xr/c-M”.

T- T, °C
800 =
700 // :
600 : .
500 / : \
400 . ™
300
200 ,/ : \\\\
/ '

100
/ e B TG T R

0 ]

0O 5 10 15 20 25 30 35 40 45 50 T, MHH

Puc. 5. Jlunamuka TeMiepaTypsl B o4are rnokapa pu ero pa3BuTiu (>KUpHas JTUHUA)
’ o 2
U TYIIEHUH TUCTIEPTUPOBAHHON BOJOU ¢ MHTEHCUBHOCTHIO 0,015 Kr/c'™M” (TOHKAs JTMHUA)
. 2
U TIEHOM ¢ MHTEHCUBHOCTBIO 1,5 Kr/c'M” (IpephIBUCTas IUHUS)

Pacuérel nmpousBoaunuck no dpopmynam (1), (4), (6) — (12). IIpu 3ToM nojgaya Bo-
16l ¢ ”HTeHCUBHOCTHIO 0,015 Kr/c'M° HauMHANACH Ha 15-ii MMHYTE, a IoJaya IeHbl KpaT-
HocThio K = 10 1 ¢ mATeHCHBHOCTHIO 1,5 Kr/c'M? — Ha 30-ii MHMHYTE C MOMEHTa BO3HUK-
HOBEHHUSI MOXKapa.

BrIiBoEI.

1. Ilpennoxena MaremMaTH4ecKass MOJENb Pa3BUTHs U TYLICHUS IOYKapa B IIOMeE-
IIEHUHU TIEHOW U TUCIIEPTUPOBAHHON BOJOM.

2. Ionmyuensl popmynsl g pacuéra TMHAMHUKH TEMIIEpaTyphl B oyare moskapa,
BpEMEHU HACTYIJIEHUS €€ MaKCUMyMa U MaKCUMAaJIbHOM CpeIHe0ObEMHON TeMIEpaTyphl.
[IpennoxeHHple 3aBUCUMOCTH HAaMHOTO OTJIMYAIOTCS OT M3BECTHBIX 3aBUCHMOCTEH 3a
TpeeIaMi OKAPHBIX HATPY30K Goliee 15 Kr/M?, 4To TOBBIIIAET X TOYHOCTb.

3. Pa3paboran Meton pacuéra JMHAMHUKHU TYIIEHUS MOXKapa B IOMEIIEHUN TICHOU U
JUCIIEPTUPOBAHHON BOJIOM, NPUBOJAIINN K PE3KOMY CHHUKEHHUIO TEMIEPATYPHI 10 YPOB-
Hsl, COOTBETCTBYIOILLETO MOKAPOTYIIAIEd HHTEHCUBHOCTH T101a4H.

4. MareMatrueckasi MOZAENb Pa3BUTHS U TYLICHHS MOXKapa B MOMEUIEHUU MO3BO-
JISieT MPOrHO3UPOBATh BCE BO3ZMOXKHbBIE CUTYyalluu JUIsl Toucka Hanbosee 3 (HEeKTUBHBIX U
0€30MacHbIX CIIOCOOOB JIMKBUAAIIMKM aBaApUU U CHACEHMs JIt0JIed U1 0OOCHOBBIBATh PEKHU-
MBI pa0bOTHI MMOXKAPHOTO CTBOJIA.
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COBEPHIEHCTBOBAHME TPAHCITOPTHOI'O OBCJIYKUBAHUSA
JJOTUCTUYECKUX TPAHCHHOPTHO-PACHPEAEJIMTEJIBHBIX HEHTPOB
HA ITPUMEPE ITOPTA POTTEPJIAM

Jyxncunckan K.C.
MarucTpaHT Kadeapsl opraHu3aluy NEPEBO30K U TOPOKHOTO IBUKEHUS,
JIoHCKOM rocyapCTBEHHBIN TEXHUYECKUN YHHUBepcuTteT, Poceus, r. PocTtoB-Ha-JloHy

Bepemeenxo E.I'.
JOLIEHT Kadeapbl opraHu3aliiy NepeBO30K U TIOPOKHOTO JBUKEHHUS,
JIOHCKOM rocy1apCTBEHHBIN TEXHUYECKU YHUBEPCUTET, Poccus, r. PoctoB-Ha-/{ony

B nanHoO#l cTathe OyAeT paccMOTPEHO TPAHCHOPTHOE OOCIY)KMBAaHHME KPYIHEWIIEro B
EBpornie TpaHCIOPTHO-pACIPEAETUTENBHOTO LIEHTPa, a UMeHHO: nopta Porrepaam (Hupepnan-
nb1). Takoke OyneT MpoBeIEeH aHalu3 U MPEII0KEHbl MyTH COBEPIICHCTBOBAHUS TPAHCIIOPTHOTO
o0cIyXKUBaHUS JIs paclpeeIuTeNbHbIX HEHTPOB B Poccun.

Knouesvie cnosa: pacupeneuTeNbHBIA IIEHTP, TPAHCIIOPTHOE 0OCTY)KUBAHUE, JIOTUCTH-
Ka, MOPCKOH MOPT, pacrpeaenuTeNbHas JOTUCTHKA.

Ha cerogssmnuili 1eHb, COBEPILIEHCTBOBAHNWE TPAHCIIOPTHOTO OOCITY)XMBAHUS B
Poccun n Mupe sBiisieTcst akTyaabHOU 3aadueil. B ycnoBusix riaobann3annu MUPOBBIX TO-
BapHBIX PHIHKOB BO3pOCJia TMHAMHUKA I'PY30BBIX MEepeB0O30K. OUEBUIHO, YTO TPAHCHOPT
SBIIAETCA KIIIOYEBBIM (DAKTOPOM B COBPEMEHHOW 3KOHOMHUKE, ITO HEMOCPEACTBEHHO CBSI-
3aHO C pocTOM HoTpeOHOcTel uenoBeka [2, ¢. 50-51]. MynbTUMOJAIBHBIA TPAHCIOPT,
KOTOPBIN coYeTaeT B cebe MPerMyIecTBa KaKI0ro pekiMa TPaHCIOPTHUPOBKY, SIBIISIETCS
OCOOEHHO BaYKHBIM.

TpaHCIIOPTHO-IOTUCTUYECKUN LIEHTP B COBPEMEHHOM NOHMMAHMM IPEACTABISAET
co00ii 00BEKT, Ha KOTOPOM HE3aBHCHMBIE OIEPAaTOPhl OCYIIECTBISIOT KOMIUIEKC (PYHK-
L[UH, HAIIPABJICHHBIX Ha KOOPJIUHAIMIO U MHTETPAIMIO JIOTUCTUYECKUX MTOTOKOB, a TaK¥Ke
Ha MOBBIIIEHUE UX J00aBIEHHOM CTOMMOCTH. BaxHbIM pakTopoM 3(pPEeKTUBHOCTH SBIIA-
€TCsl ONTUMAJIbHOE Pa3MEIIEHUE TPAHCIIOPTHO-JIOTMCTUYECKOrO LIEHTpa Ha TPaHCIIOPT-
HOM CETH OTHOCUTENBHO ITYHKTOB CO3/1aHUS U IPUHATHUS TPY30IIOTOKOB.

TpaHCIOPTHO-TIOTUCTUYECKUE LEHTPHl MO3BOJISIIOT HE TOJBKO MOBBICUTH dPdek-
TUBHOCTh MCIOJIb30BaHMs CYIIECTBYIOIIEH TPAHCIOPTHOM MHGPACTPYKTyphl Oe3 Hapa-
IIMBAHHUS CETEBOI MOIIHOCTH, HO U 00ECIeYBaeT HOBOE JIOTUCTHYECKOE KaueCTBO BCel
TpaHCIOPTHOM cucTeMsl [ 1, ¢. 86-87].

[Ipuctynas k omucaHuio KpymnHeimero nopra EBporbl, HE0OOXOAUMO MOSICHUTH
eJIM TPAHCIIOPTHOTO OOCITY)KUBaHHUS, B KOTOPbIE BXOJUT Kak BbIOOp BHJA TpaHCIIOpTa U
BUJIA TIEPEBO3KH, TaK U COOIIIOJIEHUE TEXHOJIOTUN MPHU MOTPY30YHO-Pa3rpy304HbIX pado-
Tax, a TaKke KOMIbIOTepHas mojaepxka B ueiaoM. [loa coBeplieHCTBOBaHHEM TpaHC-
MOPTHOTO 0OCTYKUBAHUS MOHUMAETCSI KOMIUIEKC MEPONIPHUSATHI O MOBBIIIEHUIO 3P dek-
TUBHOCTHU COTJIACOBAHHOTO BBHITMIOJIHEHUSI KOMILJIEKCa padoT Mo CHa0KEeHUI0, COBITY U Tie-
PEBO3KH MPOAYKIIUH.

OaHuM U3 KPYMHEHUIIMX MOPTOB B MUPE U CaMbIM KPYITHBIM NopT-xabom B EBporie
apisgerca — nopt Porrepaam. B 2016 rogy uepe3 Hero Obuto nepeBasieHo 461,2 MulH.
TOHH TPY30B, a 3TO JIMIIb HA YETBEPTh MEHBIIE, YeM OOIIMK MOKa3aTeNlb BCEX POCCHI-
ckux mnoptoB (Hampumep, nopT Cankt-IleTepOypra mepeBanui JHIIb OKOJIO 58 MIIH.
ToHH). Pa3BuTas nundpactpykrypa nopra, npeaHazHaueHa A 00CIy)KMBaHUS OKCAHCKUX
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NEPEeBO30K, (PUACPHBIX JWHUM, TPyOOIPOBOIA, KEIE3HOJAOPOKHOTO W aBTOMOOUIBHOTO
TpaHcnopta. B nopty aelictByroT okono 120 tepmunanoB. Xpanunuia Porreprama co-
OTBETCTBYIOT BCEM TPEOOBAHMUSAM OE30MACHOCTU U OKPYKAIOLIEH Cpelbl, NpeabsiBIisie-
MBIM MIPAaBUTEIBCTBOM HuepinanioB U rapaHTUPYIOT O€30MaCHOCTD JIF0OOr0 MPOIYKTA.
Kak n300paxkeHO Ha AuarpaMMe, Ha aBTOMOOWIBHBIM TPAHCHOPT NPUXOAUTCS
49% rpy30000poTa, Ha MOpcKoil 37% u xene3HOopOKHbIN 14 % cooTBeTCTBEHHO. Tak,
K 2035 roxy NpoOrHO3UPYETCs, YTO KOJIMYECTBO aBTOTPAHCIIOPTA, IIEPEBO3AILETO I'PY3bI B
(u3) mopTa cHU3MTCS MOUTH Ha 15 %, a yBenuuarcsi IepeBO3KU PEUHBIM H XK \JI TPaHCIIOP-
ToM (Ha 8 U 6% cooTBeTCTBEHHO). [IpUUMHBI Takol NMEepeopueHTal — SKOJIOTHYecKast
0€30MacCHOCTh U MPOBOUMAs B CBSI3H C 3TUM OOLIeeBpOIEHCKas MOTUTHKA COKPAILICHUS
BpeAHbIX BbIOpocoB B arMmocgepy. Cerogus mopt Porrepaam moctaBuil mepes coOoi
KOHKPETHYIO 33/lauy CHU3UTh HAarpy3Ky Ha aBTOMOOMJIbHBIE JOPOTH, KOTOPBIE HE TOJIBKO
B Hunepnannax, Ho u BooOme B EBpone 3aapixaioTcs OT M30BITOYHOrO Tpaduka — B
MIEPBYIO OYEPE]Ib IPY30BOT0, U IEPEOPOCUTH YACTh IOTOKOB HA JKEJIE3HYIO JOPOTY.

Puc. IIpouieHTHOE COOTHOIIEHHE MCIIOIB30BaHMSI OCHOBHBIX BHJIOB TPAHCIOPTA
B nopty Porrepnam (na 2016 ron)

OnHuM U3 BaXXHEHIIMX MPUHUUIOB pabOThl MOpTa SBISETCA pa3BUTHE BHYTPEH-
Hel aBToMaru3auuu. [IpakThuecku Bce MEXaHW3Mbl BHYTPU IOPTA YHPABISAIOTCS KOM-
NBIOTEPOM, YTO 3HAUUTEIHHO YBEIMYMBAET CKOPOCTh 00pabOTKH Tpy30B. TpaHcropT AJist
KOHTEWHEPOB-aBTOMATUYECKU YIIPABIISEM, BOIUTENSA HET, TaK KaK YIPABJICHUE IIOJHO-
CTBIO OCYILECTBIISIETCS B MarHUTHOM CETKE, PACIOJIOKECHHOW B I'yJPOHUPOBAHHBIM I10-
KpbITUM A0poru. Kak TOJBKO HAa TPaHCHOPT MOTPYKAlOT KOHTEHMHEP OH ONPEAEIISIETCS
MH(PaKpaCHBIM JaTYMKOM U OTIPABISETCS K MECTY Ha3HAYEHHUs, TJIe ero OXKUIAeT Clie-
IYIOIIHI 3Tarn- MOrpy304YHbIE KpaHbl, KOTOPbIE BO3BBIIAIOTCS HA 14 METpOB. DTH KpaHbI
MOTYT MOJHUMATh, XBaTaTh, U OMYCKaTh I'Py3 SKBUBAJEHTHBIM 5-TH IIKOJIBHBIM aBTOOY-
caM. DTOT KpaH HE IPUHUMAET KOMaH/J OT JIOJIeH, KaK10€ IBM)KEHHE 110 MATHUTHOM J10-
pore 3apaHee 3alporpaMMHpPOBAHHO. JTO KacaeTcsi Takxke 37 kpaHoB u 370 mamiuH-
pPOOOTOB KOTOpBIE COCTABJISIOT OCHOBY mopTa. Uepe3 3TOT TepMUHAI €XKETr0HO MPOXO-
IUT 4 MJIH. KOHTeHHepoB, 310 coctarisier 10 000 enunun B nenp, 400 B yac. J{ns Toro
YTOOBI YIPaBIATh STUM TpeOyeTcsl He Majasi KOMIbIOTepHast MOIlb. [ TaBHBIE KOMITbIO-
Tephl MOpTa (PUKCUPYIOT MECTOMOJIOKEHUE U COACpKAHUE KaXKIOTo KOHTEHepa B Mat-
pulie komnperoTepHOU nporpammel. Ha onnom u3 tepmunanos EUROMAX B nopty Pot-
TepJlaM yCTAHOBIJIEH HOBBIH CKaHEp. YCTPOMCTBO crocoOHO mpoBepsTh 10 120 KOHTEH-
HEepoB B yac. OCOOEHHOCTh CKaHepa 3aKJII0YaeTcs B TOM, YTO MPH MPOBEPKE BOAMUTEIIO
HE MPUXOJUTCS BBIXOJUTH U3 MAalIMHBI. biiaronaps HOBBIM TEXHOJIOTUSM, YPOBEHb paju-
aru MuHUManeH [3, ¢. 15-17].
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C 2008 roma Tepmunan ECT nepeBuim onepanuu 1mo norpy3ke/oTrpy3ke KOHTEH-
HEPOB HAa aBTOTPAHCHOPT B HOUHOE BpeMsl. onepanuu OyayT MPOU3BOJIUTHCS C 22 4acoB
Beuepa /10 4 4acoB yTpa. ITO HOBOBBEJEHHE MO3BOJIMIIO COKPATUTH 3aTOPbI B THEBHOE
BpeMs. ['apaHTUpPOBAaHHOE MaKCHUMaJIbHOE BPEMS BU3UTA Ha TEPMUHAI BAPBUPYETCS OT 45
0 75 MUHYT B 3aBUCMMOCTH OT BHJa omepanuu (IpueMka/oTrnpaBka Ipy3a) U KoJude-
cTBa KoHTeliHepoB. Eciu Tepmunany nmorpedyercst OOJbIlle BpEMEHU Ha OIEpaIuio, TO
nepeBo3urKaM OyAeT BBIILJIAYMBAThCS KOMIeHcalus B pa3mepe 10 40 eBpo 3a OJuH BHU-
3UT HA TEPMUHAIL.

Ha tepputopun nopta HaxoAUTCs OOIBIIOE KOJUYECTBO MOCTABIIMKOB JIOTUCTH-
YECKUX YCIIYT, KOTOPbIE MOTYT OPraHHW30BaTh BECh MPOLECC JIOTUCTUKHU, OT TPAaHCIIOPTH-
POBKH TOBapoOB J0 MPEIOCTABICHHUS IOTOJHUTENBHBIX YCIYT, TAKMX KaK XpaHEHUE, MH-
BEHTapH3aIus U yIaKoBKa, IepeyrnakoBKa, MapKUPOBKa, COOpPKaA, CMEIIUBAHUE U PEMOHT
TOBapoB. Takyke BOZMOXHBI BETEpPUHAPHBIE OCMOTPBI MsCa U PHIOBI U POBEPKHU KauyecTBa
cImyuux mpoaykToB. [Topt PorTrepmama — 310 MecTo, T/Ie COTHM YYaCTHUKOB JIOTHCTHYE-
CKOM IIEMOYKH COOUpAIOTCS M pabOTarOT BMECTe, 9TO0BI 00paboTaTh TOBaphl KaK MOYKHO
s dexTrBHEe, ObICTpee U Oe3omacHee. ITO 03HAYAET, YTO BCE JIOJDKHO paboTaTh Kak 4ya-
cel. B PorTepname koopauuanus 1 oOMeH HHpopManuei ocymecTBIsoTcs 3pPeKTuBHO
u nerko uepe3 Cuctemy coobdmect noptoB (PCS) Portbase. Becy HeoOxoanmbiii 0OMeH
uH(popMaiuel o Tpancrnopre padoraet 3PpGeKTUBHO B OHON cucTeMe. Y CIyTH, TOCTYII-
HBIC B JJAHHOW CHUCTEME MOPTOB, OOECIEUYMBAIOT MPEUMYIIeCTBa OoJbIIei 3P heKTUBHO-
CTH, CHW)KEHHS 3aTpaT Ha IUIAHMPOBAHUE, Jy4ylIero u 0osiee Mpo3payHOro IJIaHUpPOBA-
HUsl, Oosiee OBICTPOTO BPEMEHU pabOThl, MEHBIIIETO KOJIUYECTBA OMTMOOK U ONTUMAIBHO-
ro MOBTOPHOTO HMCMOJb30BaHus MHpopManuu. [anHas OecrpoBojiHAs TEIEKOMMYHHKA-
IIMOHHAsI CHCTEMa TO3BOJISIET paOOTHUKAM W MPEACTABICHHBIM B TIOPTY KOMITAHUSAM T10-
Jy4aTh JOCTYI K MHPOpMAIMK U3 JIFOOOW TOYKH MOpTa, O€3 MPUBS3KU K CTAllMOHAPHBIM
KOMIIBIOTEpaM.

[Ipoananu3upoBaB 3apyOeKHBIN OIBIT, MOKHO BbIpaboTaTh pexomeHmanuu Poc-
cuiickuM noptam. HecmMoTpst Ha 6oJbIII0€ KOJIMYECTBO TPYAHOCTEH, TAKUX KAK 3a/1€PKKU
o0CITy>)KMBaHHUS 3asBOK M, KaK CJEJICTBUE, OUEPEIU U3 TPY30BbIX aBTOMOOWIJIEH, MpOTs-
KEHHOCTBIO HECKOJIbKO KMJIOMETPOB, HECOTJIACOBaHHAs padoTa MOPTOB, KOTOpasi MPUBO-
JUT K 3aJIep’KKaM B IIOCTaBKaxX, HECOBPEMEHHOE 000pYyI0BaHUE, KOTOPOE CHIIHO YBEIH-
YUBAeT BpeMs omeparuii u tak gaiee. OUeBUIHO, UMEET CMBICT MEPEHATh OMBIT TOPTa
Porrepnama, a IMEHHO: CO3/1aTh aBTOMAaTU3UPOBAHHYIO CHCTEMY B3aUMOJICHCTBHS BCEX
NOJpa3/ieJIeHUi MOPTOB; aBTOMATH3UPOBATh IMPOLECCH MOTPY30-pa3rpy304YHBIX PaboT;
BHEJPUTh CUCTEMY KOMIIEHCAI[MU MEPEBO3YMKAM 3a 33JCPXKKU, a TAKKe MOJEPHHU3UPO-
BaTh KOMIIBIOTEPHOE OCHAIIEHUE MOPTOB, YTO MMO3BOJIUTH 3HAYUTEIBHO COKPATUTh BpEMSs
00paboTKM KaXJ0#l orepar, COKpaTUTh 3aTOPbl M YBEJIMYUTH MPOIYCKHYIO CIIOCO0-
HOCTb nopToB Poccuu.
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NCITOJIB30BAHUE UTH®OPMALIMOHHBIX CUCTEM
B OBPA3OBATEJIbBHOM INTPOCTPAHCTBE YYEBHOI'O 3ABEJAEHUSA

Mazomaooea 3.C.
CTapIIMi IpernoaBaTenb Kadeapsl NpUKIaaHoi HHYOpMaTHKHY,
UYeueHcknid roCy1apCTBEHHBIN I1€1arOTHYECKUN yHUBEpcuTeT, Poccus, . ['po3HbIi

Mazomaooe C.P.
MarucTpaHT Kadeapsl NpUKIaIHON HHPOPMATUKH,
YeueHcknid roCy1apCTBEHHBIN I1€1arornuecKuil yausepceurer, Pocens, r. 'po3HbIi

B cratbe paccMOTpeHBI TpH OCHOBHBIX THIA WH(GOPMAIMOHHBIX CHCTEM, KOTOpBIE HC-
HOJIB3YIOTCA Ul YIIPaBJIEHUS! y4eOHO-BOCIIUTATEIbHBIM IPOLIECCOM B COBPEMEHHOM 00pa3oBa-
TEJIBHOM YUPEXKICHUH: MH()OPMAIIMOHHBIE CUCTEMBI; aBTOMATU3HPOBAHHBIC CUCTEMBI yIIpaBlie-
HUS; CUCTEMBI TECTUPOBaHMs. ABTOp pacCMaTpuBaeT MPOrpaMMHBIE ITPOLYKTHI, KOTOPBIE pa3pa-
6otansl B Poccuu, mo3Bosronye co3aaBaTb aBTOMAaTH3MPOBAaHHBIE paboune MeCTa U OpraHu30-
BbIBaTh NMPO(ECCUOHANBHYIO AESITENbHOCTh C AKTUBHBIM HCIOJIb30BAHMEM HH(OPMAIIMOHHBIX
TEXHOJIOTUI BCceX KaTreropuil paboTHUKOB oOpa3oBaTeabHOro yupexaenus. IlpuBoasarcs npume-
pbl HTHPOPMALIMOHHBIX CUCTEM, KOTOPbIE aBTOP anpoOUpoBall B 00pa30BaTEIbHOM YUPEKICHUN
Ha BCEX CTYINEHAX 00pa30BaHUS.

Knioueswvie cnosa: oOpa3oBaTelibHOE yupexaeHNe, HHPOPMAIMOHHBIE CUCTEMBI, aBTOMa-
TU3UPOBAHHBIE CUCTEMBI YIIPABIICHHUS, CUCTEMbI TECTUPOBAHHSI.

B OxunaBckoit Xaptuu riao0anbHOr0 MHGOPMAIMOHHOTO OOIECTBA, MPUHSATOU
CTpaHaMU «OOJBIIOW BOCBMEPKH», OTMEUEHO, YTO HWH(POPMAIUOHHO-KOMMYHH-
karonHbie TexHosoruu (MKT) apisttorcst oqauM U3 Hanbosiee BaXKHBIX (PAaKTOPOB, BIIH-
somux Ha ¢opmupoBanue obmectBa XXI Beka [1]. YpoBeHb pazButus uH(GpOpMaIMOH-
HBIX CHCTEM SIBJISIETCS OAHUM U3 BOXKHEHIIMX KPUTEPUEB 3KOHOMHYECKOTO U MOJIUTHYE-
CKOTO MOTYILECTBA U POCTa COBpeMeHHOro oOuiectBa. KBanuduuupoBaHHbIN mHeaaror,
HOCHUTEJIb 3HAHUM, CTAHOBUTCS TJIABHBIM UCTOYHUKOM MHHOBAIIUM, ONPEEISIONINX B KO-
HEYHOM CYETE MIOOAIBHYI0 KOHKYPEHTOCIIOCOOHOCTh CHCTEMBbI 00pa30BaHUS, MOATOMY
nH(popMaTuzaius J0KHA OXBAaThIBaTh BCE CTYNEHU COBPEMEHHOTO 0Opa3oBaHUs — 00
sToM roBoputcsi B 'ocynapcrBenHoit [Iporpamme P @ «MHpopManmoHHOe 00111€CTBO
(2011 — 2020 roms1)» [2].

B 210ii cBsI3M 00JBIIIOC BHUMAHHE YIEIACTCS BHEIPSHUIO M MOCIEayroneMy 3 -
(GeKTUBHOMY (PYHKIIMOHUPOBAHUIO MHMOPMALMOHHBIX CUCTEM B COBPEMEHHBIX 00pazo-
BaTeJIbHBIX YyupexkaeHusX. OcTaHOBUMCS MOAPOOHEEe Ha CTPYKTYpE U COAECp’KaHUU HH-
(hopManOHHOM CUCTEMBI 00Pa30BATEILHOTO YUPEIKICHUSI.

NupopmanronHas cuctemMa — 3T0 COBOKYIHOCTb COJIeprKalleiicss B 0a3ax JTaHHBIX
uHpopmanuu u obdecreynBaroux €€ o0padboTky MHPOPMALMOHHBIX TEXHOJIOTHHA U TeX-
HUYECKUX CPEJCTB.

B Hacrosimiee BpeMsi B 00pa30BaTENbHBIX YUPEKIACHUSIX HCIOJIB3YIOTCS TPU OC-
HOBHBIX Tuma uHpopmarmoHHbix cucteM: UKC — MHpopManimoHHO-KOHTEHTHBIE CHUCTE-
MbI; ACY — ABTOMaTU3MPOBAHHBIC CUCTEMbI YIIPABJICHUS; CUCTEMbI TECTUPOBAHUS.

HNubopManimoHHO-KOHTEHTHAS CHCTEMAa — 3TO KOMIUIEKC, BKJIFOYAFOIIHIA BBIYUCITH-
TEJIbHOE M KOMMYHHUKAIIMOHHOE 000pYyJI0BaHUE, MPOTrpaMMHOE OOECreYeHHe U CHCTEM-
HBIN MepcoHas, o0ecTeunBaroui MOIIEPKKY TUHAMHYECKON (M3MEHsIeMON BO BpeMe-
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HHU) WH()OPMALMOHHON MOJIENIHM CHCTEMBI 00pa30BaHUs Ui YAOBIETBOPEHHS HH(OpMa-
IIUOHHBIX MOTPEOHOCTEN B 00pa30BaHUM JTUYHOCTH, OOLIECTBA U rocyaapcTaa [3].

NHpopmalMOHHO-KOHTEHTHAsI CUCTEMa IIPU3BaHa pellaTh Cleayoume oopa3oBa-
TEJIbHBIE 3aJ1a4H:

® COKpaTUThb BpeMs aAMUHUCTpALMU U Tefarora o0pa3zoBaTEIbHOIO yUpexkje-
HUSl Ha BBINIOJIHEHUE aHallh3a 00pa3oBaTENbHON AESITENbHOCTH, PA3IUMYHBIX PYTHHHBIX
orepaunuii, ornepaTUBHOTO KOHTPOJISL, BHEIPUTH HOBBIE (POPMBI U METOBI PaOOTHI;

®  HaNOJHUTH Y4E€OHBIM MPOLECC yYeHHKa KOHTEHTOM C MEPBBIX JHEWU ero mpe-
ObIBaHUS B 00pa30BaTEIHLHOM YUPEKACHUH JI0 MOCIEIHEr0 BHITYCKHOTO K3aMEHa;

® CrocOOCTBOBaTh PAa3BUTHUIO TO3HABATEIHHOW AKTUBHOCTH IIKOJBHHUKOB IIO-
BBIIIICHUIO KAYeCTBA O0YUYCHUS.

Hamnpumep, koHTeHTHOM oOpa3zoBarebHOW MHGOPMAIMOHHON CUCTEMBI SIBIISIETCS
WH(pOPMAIIMOHHBI HWHTETPUPOBAHHBIA TPoayKT «JlHeBHUK.pY» (https://dnevnik.ru/).
«/IHEeBHUK.pY» COAECPKUT MPOTPAMMHBIE KOMIUIEKCHI MO YIPABICHUIO IIKOJION, HHTEPHET
— CEpBHUCHI, BKIIOYAIOUIMMH CUCTEMY COIPOBOXKICHUS U MOAJEPKKH BCEX YYaCTHUKOB
00pa3oBaTeNbHOrO Mpolecca, MPEJOCTaBIIsAs UM KPYIJIOCYTOUHBIM TOCTyn K oOpa3oBa-
TeIbHOMY TIOpTaiy. TeM caMbIM IIKOJIa MOJIy4aeT HE TOJIbKO HaOOp HMU(PPOBLIX PECYpCOB
0 BCEM IpeIMeraM, HO M Onarojgapss MHCTpyMeHTaMm co3aaér enuHoe HHTepHer-
IIPOCTPAHCTBO [3].

Bonpmioe 3Hauenue B oOpazoBaTebHOM MpOCTpaHcTBe Poccun mpuobperaer co-
3nanHass  DenepanbHBIM  LEHTPOM  HHPOPMAIMOHHO-00pPA30BATEIBHBIX  PECYpPCOB
(®LUNOP) Enunas xomnexuus Ludpossix OOpaszoBatenbHbix Pecypcos (http://school-
collection.edu.ru/)

Enunas Komnexuusa L{OP npennaznauena ans yuapexaeHuii 001Iero 1 Ha4yaibHOTO
poQeCCHOHATBLHOTO 00pa30BaHUs U BKJIIOYAET B CeOs pa3HOOOpa3HbIE METOAMYECKHUE
MaTepuaibl, Temaruueckue koyekuuu, LJOP, nporpaMMHublie cpenctBa sl MOAAECPKKA
y4eOHOH 1eATeNbHOCTH U OPTaHn3aluu y4eOHOTo mpoliecca.

ABTOMaTH3UpOBaHHas cucteMa yrpaieHus i ACY — KOMIUIEKC annapaTHbIX U
NPOrpaMMHBIX CPEJCTB, MPEeIHAa3HAUYCHHBIN AJI YIPABJICHUS Pa3IMYHbIMU MPOIIECCAMU B
paMKax TEXHOJIOIMYECKOro Mpoliecca, IPOU3BOJICTBA, IPEANPUATHS.

B nocneagnee Bpemss ACY ycnemHo npuMeHsitotrcst B mkonax. Hanpumep, IIpo-
rpamMMHbIN KomIuieke «1C: YnpaBneHue mKoJION» MPeJOCTABISAET CIECAYIOIINE BO3MOXK-
HOCTHU:

® cucTeMaTH3aIus JaHHBIX 00 yJalluXxcs U COTPYTHUKAX;

e aBTOMAaTH3alMs BOIPOCOB OpraHU3alMy Y4eOHOro Ipolecca, a TaKKe ero
TUTAHUPOBAHUS;

e cOOp, YUET 1 aHAIIU3 PE3YJIbTATOB YUECOHOU NESITEIHHOCTH YUAITUXCS;

e apToMaTH3alus OMOTUOTECYHOU NEATEILHOCTH U .

3acnyXuBaeT BHUMaHHS U pa3pabOTKa, OImsTh ke, JJHEeBHUK.pY, KOTOpasi MUPOKO
npumensiercst B UedeHckoil PecnyOnnke Bo MHOrMXx o0Opa3oBaTElNbHBIX YUPEXKICHUSAX.
Dnevnik.ru — xoMruiekcHasi ”HGOPMAIMOHHAS CUCTEMA Il COBPEMEHHOM MIKOJIBI. JTOT
IPOrpaMMHBIN TPOAYKT MO3BOJIsAET U 3((HEKTUBHO pelniaTh aIMUHUCTPATUBHBIC 3a/1a4H,
¥ BECTH MOHUTOPHUHT TEKYILEro y4eOHOTO mpolecca.

Cotpyanukam mkoiasl Dnevnik.ru mo3BojsieT nepeBecTd MHOXKECTBO OyMasKHBIX
OTUY€TOB B AJIEKTPOHHBIN BUJ, Jeasi UX HATJIAHBIMH U JIETKO JOCTYIHBIMU JIJISl aHAJIM3A.
Dnevnik.ru momoraer nyumie uHGOPMHUPOBATH POAUTENCH 00 yCIEeBaeMOCTH HUX JETEH.
SMS Illkona — 310 MHPOPMAMOHHBIN cepBUC Ha 6a3e Dnevnik.ru, KoTopelil mo3BosseT
noJiydyaTh Ha MOOWIBHBINA TenedoH MH(GOpPMALMIO O MIKOJbHOM kHu3HU. B mepByro oue-
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penb, POIUTENh MOXKET MONY4YaTh pa3HOOOpa3Hyr MHPOpMANUIO 0 CBOEM pebeHke. J[ms
YUpEXKJIEHUH, HUCMONB3YIIMUX cucteMy Dnevnik.ru, BHeApeHUe HE TpeOyeT IOMOJHHU-
TENBHBIX 3aTpaT Ha BBOJ JaHHBIX [4].

CucTteMbl TECTHPOBAHMS BBIMONHAIOT BaXXHYIO0 (QyHKIHI0. PaccMoTpuMm Bemymiue
OTE€UYECTBEHHBIE TECTUPYIOIINE CUCTEMBI, TTO3BOJIAIOIINE ONPEIECIUTh YPOBEHb 3HAHUN OI
npeaMeram U noarotoButbes kK 'MA u EI'D [4].

Takum o0pa3om, Bce TpW TUNA HMH(OPMAILMOHHBIX CHCTEM: HH(OPMALMOHHO-
KOHTEHTHBIE CHCTEMBbI; aBTOMATU3MPOBAHHBIE CUCTEMbI YIPABIEHUS; CUCTEMBI TECTUPO-
BaHUA HIMPOKO MpeAcTaBlieHbl B MHpoOpMalnoHHOM mpocTpaHcTBe Poccuu. Bee mpo-
IpaMMHBIE NPOAYKTHI JOCTYIHBI, BBIIEIAIOTCS OoyiblIue cpeactBa u3 Owoxera PO s
OCHAIIIEHUST 00PA30BATEIBHBIX YUPEKIACHUN BCEMH COBPEMEHHBIMH WH()OPMAIIMOHHBIMHU
cuctemamu. [Ipu 3TOM 0fHOM U3 MpobIeM sSBISETCS HEAOCTAaTOYHAs MHPOPMAIMOHHAS
KOMIIETEHTHOCTh TIEpCOHANA IIKOJI, HHOT/Ia HeKeJIaHUE TPATUTh JOMOJIHUTEILHOE BpeMs
JUISL OCBOEGHHUS 3TUX CUCTEM U UX JaJbHEWIIEH 3KCIuTyaTaluu. Bmecte ¢ TeMm, UCmonb3o-
BaHHE UH(QOPMAIIMOHHBIX CUCTEM CYIIECTBEHHO MO3BOJISIET MOBBICUTH TEXHOJIOTHIO U Ka-
YeCTBO OOYYCHHMS, CIeNIaTh KBATU(DHUIIMPOBAHHBIM MOHUTOPUHT 3(PPEeKTUBHOCTH 00pa3o-
BaTeJIbHOTO MpoIlecca, TEM CaMbIM HEOOXOIUMO CO37aBaTh TAKUE YCIOBHUSA, IPU KOTOPBIX
IIKOJIBI HE CMOTYT (PYHKIIMOHUPOBATh, HE HCIOIB3YyS WH(MOPMAIMOHHBIC CHCTEMBI U
MPOYMBIBATh CUCTEMY MOOIIPEHUS IS OCBOCHHS 3TUX CHCTEM.
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UCCJIEJOBAHUE ®YHKIIMOHAJIBHOM YHU®UKAIIUU TEXHUYECKUX
CUCTEM HA ITPUHIOUITAX ITIOAOBUA @YHKIIMOHNPOBAHUSA

Ilepuun B.A.

TJIaBHBIM HAyYHBIH COTPYAHUK, J.T.H., Ipodeccop,

Huctutyt chepsl obcnykuBanus u npeanpuauMarenseTa (pumman) AT TY r. [axTsr,
Poccus, r. HlaxThl

Xunuxaose T.A.
actiupant, MHCTUTYT ceprl 00CIyKHUBaHUS U TIPEITPUHUMATEIHLCTBA
(pumman) AI'TY r. axtel, Poccus, r. laxTer

B craTthe B kauecTBe mokazaTeneil yHU(PHUKAIMY TEXHUYECKUX CUCTEM IMPEI0KEHBI KpH-
TepU M MHAMKATOP Moa00Us (YHKIMOHAIbHON yHU(pUKauuu. MaTemaTuueckue 3aBUCUMOCTH
JUIsL OTUX IIOKa3aTeed YCTaHABIMBAKOT B3aMMOCBS3b [1apaMETPOB BXOIHBIX 3aJaIOLIUX U BO3-
MYIIAIONIUX BO3JEHCTBUM, CTPYKTYPHBIX [TapaMETPOB U BBIXOJHBIX XapaKTepUCTUK cucteM. [1o-
Ka3aHbl YCIOBHS U 00JIACTH MIPUMEHEHHSI STHX TTOKa3aTeeH.
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Knrouesvie crosa: Texnuka, QyHKIIMOHATbHAS YHU(PUKAIWS, TOJ00ME, TIOKa3aTeld, Me-
TOIMKA.

D¢} PeKTUBHOCTh MHKUHUPUHTA U PEUHKUHUPUHTA B TEXHUKE BO MHOTOM JIOCTH-
raetcsi 0yiaroapsi MCIOJIb30BAHUIO YCTAHOBJIEHHBIX YCJIOBHA M HOPM CTaHAAPTU3ALINH,
NPUHIIMIIOB YHU(PUKALIUY, TUTU3ALMU, arperaTupOBaHUs U3JICIIHUMA.

N3BecTHO, 4TO YHUDUKAIMSA — 3TO NPUBEAECHIE 00BEKTOB OAMHAKOBOTO ()YHKIIHO-
HAJIbHOI'0, KOHCTPYKTUBHOI'O WJIM TE€XHOJIOTMYECKOTO Ha3HAYEHHUSA K €AMHOO0Opa3HIo0 110
YCTAaHOBJIEHHOMY IPU3HAKY U PallMOHAIBHOE COKpAIEHUE YHCa 3TUX 0OOBEKTOB Ha OC-
HOBE JaHHBIX 00 WX 3(P(EKTUBHONW MPUMEHSIEMOCTH M IOJHON B3aMMO3aMEHSIEMOCTU
[5, c. 48].

OpaHO U3 HalpaBJIEHU COBPEMEHHOTO Pa3BUTHs YHHU(PHUKALIMU CBSI3aHO C PEIICHU-
€M TakuX MpoOJeM, KaK «pa3BUTHE HAYUYHO-METOIUYECKON 0a3bl AJii KOHCTPYUPOBAHUS
MallWH, JMHUHA C  HCIOJB30BAaHMEM  METOJOB  (PYHKIIMOHATBHOTO  TEXHUKO-
HKOHOMMYECKOI'O aHallu3a, CTAaHAAPTU3ALMHA U YHU(DUKAIMU (PYHKIIHMI 3JI€MEHTOB, Y3JI0B
M T. J.; HCHOJb30BAHHE THUMOPA3MEPHBIX M (DYHKIMOHAIBHBIX pAIOB, OJIOYHO-
MOJTyJILHOTO KOHCTPYHPOBaHMS; pa3paboTKa KOMIUIEKCOB W cHcTeM Mamme» [1, c. 1].
[Tpu 3TOM OTMedaeTcs BO3MOXKHOCTh UCCIIECIOBAHUSI «yHUPHUIMPYEMBIX (DYHKIMH y CH-
CTEM C OJJUHAKOBBIM (PM3HUYECKUM CMBICIOM, HO C Pa3IMYHBIMU KOJIUYECTBEHHBIMU MTOKA-
3arenssMuy [ 1, ¢. 2], To ecTh nccnenoBanus PyHKIIMOHATLHON YHU(DUKAIUH.

Bwmecte ¢ TeM, B HacTosiIiee BpeMsi B HAyYHOM ¥ METOJUYECKOM TUTEpaType Hello-
CTaTOYHO PACKpbITa TaKas Ba)KHasi BO3MOKHOCTb U OCOOEHHOCTh (DYHKIIMOHATBHOW YHHU-
¢uKanuy, Kak CUCTEMHOCTh MAaTEMaTHYECKOT0 OMUCAHUs YHU(UUHUPYEMOIro OOBEKTa U
peain3yeMoro UM Tmpoliecca, odecrneynBacMas Moka3aTeNiIMi U KpUTEpHsIMU YHUPUKA-
IIUU TpU e€ OlLIEHKE, JOCTUKEHUH, COXPAHEHUU M U3MEHEHUH 33JJaHHOT'0 YPOBHS B IPO-
1ecce )KU3HEHHOTO LIUKIIA.

Lenpto uccnenoBaHUs SBISETCS: ONMPENEIUTh YCIOBUS U MPEIJIOKHUTH TTOKA3aTEN
U METOJUKY OLIEHKU U JOCTHXKEHHs OJHO3HAYHOTO COOTBETCTBUSA (110J00MS) BBIMOIHE-
HUSl YHUPUIUPYEMOIl cCUCTEeMO (OpUTMHAIOM) aHAJIOTMYHBIX ¢ TUIIOBOM cUcTeMol (aHa-
joroMm) GyHKUMN NpU 3aJJaHHOM WJIM BO3MOXKHOM B IpOLIECCEe )KMU3HEHHOTO LUKJIA HECO-
OTBETCTBHMM 3HAYEHUH X MApaMETPOB.

CdopmynupoBaHHas 1edb ONpeesieT 3aladyd UCCIeA0BaHNS, OCHOBHBIMHU U3 KO-
TOPBIX SBIISIOTCS:

- BBIOOP MeTO/1a MCCIe10BaHMS;

- opmynupoBaHHE KOHIICTIIIUU UCCIIEIOBAHNS,

- TeOpEeTUYECKoe OOOCHOBaHME TMpeUIaraeMbIX moka3arened (yHKIMOHAIbHON
YHU(PUKALNH;

- pa3paboTKka METOJUKU MCTOJIb30BaHUs TOKa3aTene (yHKIMOHAIBHONW YHUDH-
Kallud JUIsl OLIEHKH COOTBETCTBHUS 3aJlaHHOMY YPOBHIO (PYHKIMOHAJIbHON YHU(DHUKAUU
TEXHUUYECKHX CUCTEM MPU UX MPOEKTHUPOBAHUU (TUIM3AIUHU, arperaTUPOBAHUU) U DKC-
TuTyaTanuu (MOJCPHU3AIMN WM BOCCTAHOBJICHUH TEXHUYECKOTO COCTOSIHHSI YHUDHUIIH-
PYEMBIX CUCTEM);

- 0000111eHnEe Pe3yabTaTOB U (POPMYIHPOBAHKE BHIBOJIOB U 3aKIIOUCHHUS.

Jlyis peneHusl OCTABJICHHBIX 33/1a4 B KadyecTBe 0a30BOr0 Mpesiaraercs MeTox
noto6ust pyHkruonupoBanus texundeckux cucrem (ITOTC) [3, c. 6].

Metoxa [IOTC ga€t BO3MOXKHOCTh HCCIIENOBATh MOA00ME (PYHKIIMOHUPOBAHUS OJ1-
HOPOJIHBIX ¥ HEOJTHOPOIHBIX TEXHUUYECKUX CHUCTEM M MPOLECCOB €AMHOIO (PYHKIIMOHAI b-
HOIO Ha3HAYEHUs IPHU MOCTOSHHOM, IIEPEMEHHOM, CTOXAaCTUYECKOM HM3MEHEHUM 3Haue-
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HUW BXOJHBIX, BEIXOJAHBIX U CTPYKTYPHBIX TTAPAMETPOB, C OTPHUIATEILHBIMHU WM UHBIMHU
CBS3sAMH (PYHKIIMOHUpPOBaHuU4 [3, c. 3].

B cootBerctBuu ¢ merogom [IOTC ana onpeneneHus yciaoBUM U TMOKa3aTenei
(GYHKIMOHABHOW YHH(PHUKAIIMA TEXHUYECKUX CHUCTEM MpeIaracTcsl CHavaja HCCIIen0-
BaTh MoKaszarenu (QyHKIUOHAIBHON YHU(PHUKAIUN TUIOBOW CUCTEMBI B YCIOBHSIX JETEP-
MUHUPOBAHHOTO MOA00UsT (PYHKIIMOHUPOBAHMS, a 3aT€M PacCMOTPETh OCOOCHHOCTH HC-
MIOJTb30BAHMSI OTUX MOKA3aTeNeH ISl HCCIeTOBAaHUS YHUPHUIIUPYEMON CHCTEMBI.

B ocHOBY KOHIENIIMU HCCIEA0OBAHMS TTOJI0KEHO MPEANOI0KEHNE, 3aKIoYaroiee-
Csl B TOM, YTO CO3/IaHH€ U MPUMEHEHHE B TEXHHUKE (PYHKIIMOHATIHLHO YHU(DUIIMPOBAHHBIX
CHCTEM, MOJTyJICH, arperaToB M peaTn3yeMbIX UMHU TEXHOJIOTUYECKUX MPOILIECCOB, MOKHO
OCYIIECTBIIATh, UCHONB3YSI MPUHIUIBI U YCIOBUS MOA00US (PYHKIMOHHUPOBAHUS TEXHH-
YECKUX CHUCTEM U CIECNHATM3UPOBAHHBIC TTOKA3aTEeNN: KPUTEPUH U UHIUKATOPHI MOA00US
(YHKIIMOHAIBHONW YHU(DUKAIINH.

VYcraHoBuM B 0OIlIeM BHUJAE IOKa3aTeau U cHOpMyIupyeM YCIOBHUS MOA00Us
GYHKIIMOHAIBHON YHUDUKAIIMK JIEMEHTAPHBIX TeXHUYeCKUX noacuctem. [Ipu stom uc-
noJsie3yeM nostoxkenus metoga [IOTC [3, c. 18].

YcmoBUMCSI, 9TO TUTIOBAst M YHUDHUITPYEMast TIOACUCTEMBI (MOIyJIH, arperaTsl U
T.I.) OJHOTO M TOTO € (DYHKIIMOHATHHOTO Ha3HAUYEHUS OJHOPOIHBI, & UX aHAJIOTHYHBIC
BBIXOJIHBIC XAPAKTEPUCTUKH Y, U Yjy, COOTBETCTBEHHO, OMPEICISAIOTCS B OOIIEM BUJE
(GYHKIIMOHAIBHOMN 3aBUCUMOCTBIO

yi = f (%1, Zji, sji.ti) 1)
OT BXOJHBIX Xji, CTPYKTYPHBIX Zjj, BOSMYIIAIOIINX WIN YIPABIAIOIMX Sjj TapaMETPOB U
BpeMeHU (YHKIIHOHUPOBAHUS 1;.

VYcnoBuMCs, UTO ATH MapaMeTpsl 171 YHUPUITUPYEMOU TOJICUCTEMBI 0003HAYAIOT-
Cs, COOTBETCTBEHHO, X i, Zji, Sji, @ 3HAUEHNS MX MOTYT OBITh MJIM PAaBHBIMH 3HAYECHHAM
I1apaMeTPOB THIOBON CUCTEMBI, HJIM OTIMYATBCS C KAKMM-ITHO0 MacIITaOboM Cy;.

JlomyctuM, TpeOyeTcsi yCTaHOBUTH B JIETEPMUHUPOBAHHOM CMBICJIE YCJIOBUS BbI-
MOJIHEHHUsI CBOMCTBA (DYHKIIMOHAIBHOW YHU(UKAIIMUA dTUX OJHOPOJHBIX, MOJACUCTEM Ye-
pe3 nmokasarenu noao0us ux GyHKIMOHUPOBAHUS.

Hcnonb3yst METOI HYJIEBBIX pa3MEPHOCTEH, CIIEIIMAIBHYIO IpOorpaMmy pacuéra [7]
1 3aBUCUMOCTH (1), 1)1 OTHOM W3 I-X BBIXOJHBIX XapaKTEPHCTUK TUIIOBOH IMOJACUCTEMBI
MOJIy4aeM YaCTHBIA KPpUTEPHid T0A00us G YHKIIMOHUPOBAHUS

— i BL JU i
a 11 YHHQUIIMPYEMOM TOACHCTEMBI
— s i IBU 1 i
T[yiu—yi/xji Zj' Sj‘ t] , (3)

r1ie aj, Bi, i fi — MOKa3aTeny CTeNeHel NMpu pa3MEepHOCTAX HE3aBUCUMBIX MapaMeTpax co-
OTBETCTBEHHO Xji, Zji, Sji A1 Yi-Oi XapaKTEepUCTUKH; { — Bpems, B T€UEHHE KOTOPOIO UC-
cienyercst Uiy GyHKIMOHUPYET MOACUCTEMA.

Cremyer OTMETHUTD, YTO B KOMIUIEKCHI IIAPAMETPOB Xji, Zji, Sji A COOTBETCTBYIO-
MMX Yj-M XapaKTepUCTUKaM KpUTepueB MOA00US (DYHKIIMOHUPOBAHUS PEKOMEHYETCs
BKJIIOYATh HE MPOCTO HE3aBUCHUMBIE MEXIY COOOM mapaMeTpsl, a mapaMeTphbl U3 cOCTaBa
BXOJIHBIX (33/1al0IIMX M BO3MYIIAIOIINX) BO3/IEUCTBUM, a TAaK:Ke U3 COCTaBa MapaMeTpoB,
OIPEAEIIAIOIINX BHYTPEHHIOIO CTPYKTYPY IMOJCUCTEMBI.

Obmas (yHKIMOHANBHAS 3aBUCUMOCTH (1) MO3BOJMSET MOTYYUTHh MO BBIXOAHOMN
XapaKTEpUCTUKE yj HE TOJIBKO YaCTHBIH, onpenenstomuil kputepuit (1) wim (2) Ho Takxke
JacTHbIE, oOecreynBaronme no e€ napameTpaMm (aprymenram) kputepuu. Hampumep, mo
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napamerpy X.1) KpUTepui nmogo0us (QyHKIMOHUPOBAHMS JUId THIIOBOH IIOJCHCTEMBI
UMeeT BUJ:

_ _ X(G-ni
- Bi ]ltm (4)
xf 7y sji ¢

Bcero, ananornunsix (4), obecneunBarOnInX KpUuTeprueB moaooust GyHKIIMOHUPO-
BaHus K, 110 3aBUCUMOCTH (1) MOKHO TIOTy4HTS [3, C. 25]:

Kﬂ'i =N — ki , (5)
rae N — obmiee konmuecTBO mapameTpoB B 3aBucuMoctH (1); ki — konmdecTBo He3aBucH-
MBIX ITApaMETPOB B 3HAMEHATEIIE BhIpaxkenui (2, 3, 4).

Kpurepuu (1) u (2) onunakoBsl o GpopMe 3amucy, OAHOPOIHBI U OTPAXKAIOT JABA
aHAJIOTMYHBIX COCTOSIHUS B Mpoliecce (yHKIMOHUPOBAHUS MOJCUCTEM, KOTOPBIE, B COOT-
BETCTBUU C MEpPBOM Teopemoii moaodus [2. c. 53], cuuTtaroTcsi NOJJOOHBIMU, €CITU X OJ-
HOMMEHHbIE KPUTEPHUHM YHUCICHHO PaBHBI, 4 UX KOMIUIEKCHl HE3aBUCUMBIX MapamMeTpOB
(3namenarenu B (1) u (2)) OTHOPOHEI, T. €.:

Tyim = Tyiy, = idem. (6)

OpHako, 04EBUAHO, YTO MEXAY napameTrpaMu BbipakeHui (1) u (2) cymectByer
clenyrouas CBsisb:

T[X(j—l)i

Yi=CYir XGi = CXiis Z5i = CZjis
S ji= CsSj ; t'i=Cqt; | (7)
e C — K03 PUIMEHTHI MPOMOPIIMOHATFHOCTH, MacIITa0bl N3MCHEHHS aHAJIOTHYHBIX ITa-
pamMeTpoB, 3HAYEHHUSI KOTOPBIX MOTYT OBITh YCTAaHOBIJIEHBI MPU YHU(PUKALNU, TUTH3AIUU
MOJICHCTEM OJTHOTO ()YHKIIMOHAIBHOTO HA3HAUCHUSI.
Bripaxenue (2) ¢ yu€tom (7) 3anumiercs B BUAE:

=YiCyi /(x ic )0"(2 ic )'B (s.JI o) (ct”) i
Cyi Yj Cyi (8)

ai_fi ai Bivyi_gi Vi
cy c'ZB'c c,[I xJI ﬂ JI Cx cﬂcyctI m

Takum o6pazom, KpuTepuit HO,Z[O6I/I$I Ui YHUPUITUPYEMOM TIOJICUCTEMBI PaBeH
npousBeieHuIo (4) KpuTepusi moJo0us TUIIOBOM MOJCHCTEMbI Ha KOMIUIEKC MaclITaboB
U3MEHEHHs TTapaMeTpoB YHU(DULIUPYEMO. DTOT KOMIUIEKC SIBJISETCS WHAMKATOPOM IO-
no0usi CpaBHUBAEMBIX TOJICUCTEM U OH, Kak cieayeT u3 (8), paBeH OTHOIICHUIO MacIITa-
0a M3MEHEHMsI BBIXOJIHOTO MapaMeTpa K MPOM3BEICHUI0 HE3aBUCUMBIX apaMeTPOB TEX-
HUYECKUX CUCTEM OJIHOTO ()YHKLIMOHAIBHOIO Ha3HAYEHUSI.

OTU BBIBOJBI JAIOT OCHOBAHHUE CIEJIATh BAXXHOE YMO3AaKIKOYEHHE: JBE OJHOPOJ-
Hble YHUQUIIMPOBAHHbIE TEXHUYECKUE CHUCTEMBbl OyIyT BBIMOIHATH OJUHAKOBBIE (PYHK-
LMY TPU YCIOBUU OJMHAKOBOCTH COCTaBa MapaMeTPOB U YHCIEHHOTO PaBEHCTBA KpUTE-
pHeB 1o100us MO OJHOMMEHHBIM BBIXOJHBIM XapaKTepUCTUKaM (6) U paBEeHCTBE €IUHU-
1€ X COOTBETCTBEHHBIX HUHJMKATOPOB MO100MS |y,

"yiu

Cy.
L, = %Tyéylct”t 1,¢c,, = const,var 9)

Macmitabd Bpemenu B (1-5) Cj B 3aBUCHMOCTH OT 3ajJlauyd M YCJIOBHH Mporecca
YHU(UKALUY, a TaKkKe Xapakrepa GYHKIMOHUPOBAHUS CUCTEM MOXKET HE YUYHUTHIBATHCH,
OBITh TIOCTOSIHHBIM (711 BCEX YHH(PHIMPYEMBIX MOACHUCTEM), TIEPEMEHHBIM C JIETEPMH-
HUPOBAHHBIM WJIHM CTOXaCTUYECKUM XapakTepoMm u3MeHeHus. OnHako, B J000M ciyyae,

9TOT IIPU3HAK YHI/I(i)I/IKaIH/II/I JOJIKCH YYHUTBIBATHCH.
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[IpemokeHHast BbIlIE METOAWKA MPOBEPKH YHU(DUIUPYEMOW MOJICUCTEMBI Ha
(YHKIIMOHAJIBHOE COOTBETCTBUE TUIIOBOM SIBJISIETCS MEPBBIM 3TAIIOM NPOBEACHUS (PYHK-
[IUOHATHHON YHU(PUKANN TEXHUYECKUX CUCTEM.

OCHOBHBIM K€ 3TaloM HCCIIENOBAaHUS (YHKIMOHAIHHON YHU(DUKALUU SBISIETCS
aHallu3 U CHUHTE3 IPEeJHAMEPEHHOI0 WJIM CIy4allHOrOo M3MEHEHHUs MacIITa0OB MapameT-
POB YHU(UIUPYEMOH MOACUCTEMBI 110 OTHOIICHUIO K TUIIOBOM MOACUCTEME C LIENbIO CO-
XpaHeHHs WX (PYHKIMOHATHEHOTO COOTBETCTBHS

B niesiom ke 06a 3tana vcciae0BaHus BKIIOYAIOT PEeLIEHHE TaKUX 3a/1ay:

- YCTAHOBJIEHUE YCIIOBUN OJJHO3HAYHOCTH TUIIOBOM TEXHUYECKOW CHUCTEMBI;

- (hopmupoBaHue, pacy€T U aHaiau3 0A30BBIX KPUTEPUEB M WHIAUKATOPOB MOJO0MS
(YHKIMOHAIBHON YHU(DHUKAIUU TUIIOBOM TEXHUYECKON CUCTEMBI;

- YCTaHOBJICHHE YCJIOBUN OJHO3HAYHOCTH YHU(DUIUPYEMON CHUCTEMBI IO BBIXOJ-
HBIM XapaKTepUCTHKaM, apaMeTpaM BO3MYILAIOLIUX BO3EHCTBHM, HE3aBUCUMBIM Iapa-
METpaM, BXOJSAIIIM B YPAaBHEHHUS YACTHBIX KPUTEPHEB MO100MS (HYHKIIMOHUPOBAHUS;

- pacuér MacmTaOHBIX KO3(PUIHMEHTOB A MapaMeTpOB U XapaKTEPUCTUK YHHU-
¢buIpyeMoil CCTeMbI, YCTAHOBJICHHBIX 0 €€ YCIIOBUSM OJHO3HAYHOCTU U B CPABHEHUU
C TMIIOBOM;

- pacuéT 3HaYCHHIA MapaMeTPOB YHUDUITUPYEMON CUCTEMBI MO0 3aBUCUMOCTSIM, CO-
OTBETCTBYIOIIUX MM OIPEAEISAIONINX KPUTEPUEB UHIUKATOPOB MOA00MS (YyHKIIMOHAIb-
HOH yHHUKAIUH;

- COCTaBJICHHE CBOAHON TaOIHIIBI TApaMETPOB U X 3HAYCHHU 1O BCEM BBIXOIHBIM
XapaKTEPUCTHUKAM TEXHUUECKOH CUCTEMBI;

- aHaJIM3 ¥ OKOHYaTeJIbHasi KOPPEKTUPOBKA apaMeTpoB U MoKa3aTenel yHuduu-
POBAHHOM CHUCTEMBI;

- IOArOTOBKA OTYETA.

[IpemokeHHBI cocTaB 3ajad, peuiaeMblil MpU NMPOBEIEHUH (DYHKUIMOHAIBHON
YHU(DUKAIMY TPEAnoIaracT U3MEHEeHHE 3HaUCHUN BBIXOIHBIX XapaKTEPUCTHK YHUPHUIIU-
pyeMBIX CHCTeM ¢ MaciuTaboM cyi * 1. Bmecte ¢ Tem, npennoxeHHas KOHLIENIUS QyHK-
[IMOHAJILHOW YHH(DHUKALMKM BO3MOKHA U IPU MaciiTabe cyi =1: IpH MoJAepHHU3alMHU, BOC-
CTaHOBJICHUU Pa0OTOCTIOCOOHOCTH TEXHHYECKHUX CHUCTEM ITYyTEM 3aMEHBI, BOCCTAHOBIIE-
HUM JieTajiel, ITIOJCHUCTEM.

B mo6om citydae, Ipy ImpeIHAMEPEHHOM M3MEHEHMH MAacIuTada Cy; (IIpH MPOEKTH-
POBaHWM, TUMU3AIUN) WIH CIy9alHOM (TIpW JKCIUTyaTallid) BBHITIONHICTCS PAacyEéT WIH
peryaupoBaHUe MacIiTabOB HEKOTOPBIX (WM BCEX) MapaMEeTPOB C LIEIbIO BHIMOIHEHHUS
YCIIOBUS MHIUKATOPOB (DYHKIIMOHAIBHOTO 1oa00us (9).

Boi6oowl

1. AHanu3 coCTOSIHUSI MCCIEIOBAHUM U MPAKTUKU NPUMEHEHUS (PYHKIIMOHAIbHON
YHU(UKAIMY [TOKa3al Ha OTCYTCTBHE IPH 3TOM CHCTEMHOIO MOJXOJa K e€ OIeHKe, JO0-
CTH)KEHHIO, COXPAaHCHUIO U HM3MEHEHHUIO COOTBETCTBHS YHU(UIUPYEMBIX TEXHHYECKHUX
CHCTEM U peaIN3yeMbIX HMH TEXHOJIOTUYECKUX TIPOIIECCOB.

2. B kauecTtBe 6a30BOro MeToNa I PEUICHHUS MPOOJIEeMBbl CO3JaHUS CHCTEMHBIX
nokaszateneil GyHKIMOHAIBHON YHU(UKAIUN MPUHAT METOJ 1Moa00us GyHKIMOHHPOBa-
HUSI TEXHUYECKUX CUCTEM.

3. YCTaHOBJICHO, YTO CHCTEMHBIMU TIOKa3aTeNsIMU (YHKIIMOHAIBHON YHUDUKAITUT
MOTYT OBITh KPUTEPHH MOA00HS (PYHKIMOHATBFHOW YHH(DHUKAIMKM U WHAMKATOP MOI00Us
(GYHKIMOHATIBHOW YHU(DHUKAIHH.

4. TlokazaHna MeToauka (GOpPMUPOBAHUS YACTHBIX U OOOOIIEHHBIX KPUTEPHUEB U UH-
IUKATOPOB (DYHKIIMOHATBHON YHU(UKAIIUH, MPEACTABISIIOMNX COO0H MaTeMaTH4ecKue
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3aBUCHUMOCTH BBIXOJIHBIX XapaKTEPUCTUK OT KOMILJIEKCOB, COCTaBJIEHHBIX U3 NIapaMETPOB
BXOJIHBIX 33JIAI0IIUX U BO3MYUIAIOUINX BO3/IEHCTBUN U CTPYKTYPHBIX ITapaMETPOB.

5. PaccMoTpeHb! BapuaHThl aHAIU3a U CUHTE3a (DYHKIMOHAIBHOW YHU(DUKALMU C
MCIIOJIb30BAHUEM KPHUTEPUEB U MHAMKATOPOB MOJ00MS (PYHKIMOHAIBHON YyHU(DUKAUU
IpU pa3INYHbIX MacliTabaX 3HAYEHUHN BBIXOJHBIX XapAaKTEPUCTHK U MapaMeTpOB TEXHU-
YECKUX CHCTEM.

6. YCTaHOBJIEHO, YTO MOJACUCTEMBI OJHOTO M TOTO K€ (PYHKIMOHAIBHOTO Ha3Ha-
YeHUs] U WICHTUYHBIX BHYTPEHHUX MPOIECCOB 00JaJat0T CBOMCTBOM ()YHKIIMOHAIBHON
YHU(UKALUN, €CIIA BBITIONHSAETCS PaBEHCTBO 3HAYEHUN KPUTEPUEB MOAO0OMS (PYHKIIHO-
HaJIbHON YHU(UKALUU 110 UX COOTBETCTBEHHBIM BBIXOJHBIM XapaKTEPUCTUKAM, a UHIU-
KaTopbl MoJ00usT (QYHKIIMOHAIBHOW YHU(PUKAIIMU, COCTABICHHBIE M3 MACIITaOHBIX KO-
3¢ (HUIMEHTOB COOTBETCTBEHHBIX HE3aBUCUMBIX MAPAMETPOB, BXOISAIINX B KPUTEPUU T10-
no0usi, paBHBI SMHUIIE.
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AJIATITUBHBIN PET'YJIATOP BO3BYXKJIEHUS
HA OCHOBE HEYETKOI'O AIIITPOKCUMATOPA

Ceoouikun /[.H.
BeyLINi nHKeHep otaena anekrponpuboaa, OO0 HIIIT «3KPAy,
Poccus, r. Yebokcapsl

B crartbe paccMOTpeH aJanTHUBHBIA aBTOMAaTUYECKUH perynarop Bo30yxaenus (APB) Ha
OCHOBE HEYETKOI'0 allpOKCUMATOPa, KOTOPBIH IO3BOJISIET ONPEAEISTh ONTUMAJIbHBIE HACTPOUKHI
KaHaJOB CTAOMJIM3allMK B 3aBUCUMOCTH OT IapaMEeTPOB CXEMbI «T€HEpaTop — JIMHUSA — LIMHbBI
0ECKOHEUYHOW MOIIHOCTI.

Kniouesvie cnosa: CHHXpOHHBIM reHepaTop, PEeryIupoBaHUE BO30YXKJEHHs, aalTUBHBIC
CUCTEMBI yIIpaBJIeHUsI, HEUeTKasl JIOTHKA.

B cratee [1, c. 67] ObUTM paccMOTPEHBI OCHOBHBIE MPUHLMIIBI MTOCTPOCHUS ajar-
TUBHOM CHUCTEMbl aBTOMaTH4eCcKOro ympasjieHusi Bo30yxaeHueM (CAYB) cunxpoHHoro
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re"eparopa (CI') Ha ocHOBe HeueTkoro annpokcumaropa (HA), a Takxke nokasan npumep
pa3paboTku aByxBXonoBoro HA mns «upeanusupoBanHoro» APB, cTpykTypa KOTOporo
npeacTaBieHa Ha puc. 1. Wneanuzanust TaHHON CTPYKTYpHI 3aKII0YAE€TCS B TOM, YTO Me-
TOIBI HM3MEpeHHs W 00paboTKM BXOAHBIX curHaoB APB He BHOCAT amrmumrtynHo-
(a30BBIX UCKaKCHUI B CAMU CUT'HAJIBI.

1
0.005p + 1

Y&

Puc. 1. UneanuzupoBannsiii APB

[TpencraBnennas Ha pucynke 1| CAYB umeer I1- perynsitop HanpshkeHuUs: ¢ Kodd-
¢bunmentom k,(, U ABa KaHala CTa0WIM3AIMU: TIO OTKJIOHEHHIO CKOpPOCTH (WM 0
CKOJIBKEHHIO) ¢ KOIPPUIMEHTOM kp,, ¥ TIO H30BITOYHONH MOIIHOCTH (HMJIM MO OTKIJIOHE-
HUIO MOIIHOCTH) ¢ KO3 (GUIIUEHTOM K,p. VIHEpIIMOHHOE 3BEHO YYHUTHIBAET 3aria3/ibIBa-
HUE, 00yCIOBIEHHOE pabOTON TUPUCTOPHOTO MTPeoOpa3oBaTels.

Hanmomuum, uto HA nomkeH ompeaensTh ONTHUMalbHYIO HacTpoiiky APB mis
BCEX CXEMHO-PEKMMHBIX YCIOBHI paboThl reHepaTopa u agantupoBat CAYB mis pas-
nnyHbIX TunoB CI' [1, c. 67].

B kauectBe BXOAHBIX curHanoB HA Owbutn BeiOpaHbl 3HaueHHe Kod(dduimnenrta
YCHIICHHS PETYJIATOPa HANpsHKEHHs ko n Mexanmueckas nocrosunas CI' Tj. B Takom
BUJE, 0€3 ydera Jpyrux mapaMmeTpoB cXeMbl «reHeparop — iunusa — [IIBM», HA we pe-
11aeT HU OJJHOM M3 BbIlIE MEPEUUCICHHbIX 3a7a4. OJTHUM U3 Hanbosee OYeBUIHBIX BApU-
AHTOB UX PEIICHUS SIBISETCA YBEIMUEHHE KOJIMYECTBA BXOJHBIX curHainoB HA, HO B 3Tom
cllyyae BO3HHKAET MpoOsema, MOoTydHBIlas Ha3BaHUE «IIPOKIISATHE PA3MEPHOCTH», KOTIa
C yBEIMYEHUEM yucaa BXoA0B HA 3KCIIOHEHIMANbHO PacTET YUCIIO MPABUI €r0 JKC-
nepTHoM 0a3wl 3HaHM [5, c. 229]. [Ipyroii BapuaHT CBSI3aH C BBEIECHUEM JOTOJTHHUTEIb-
HBIX KOPPEKTUPYIOLIMX BO3JAEHCTBUIM Ha BXOAHBIE W BbIXOJHBbIE nepemeHHble HA, mpu
3TOM CaMO JBYXBXOJOBOE€ HEYETKOE SIpO alMpPOKCHMATOpa OCTAETCS HEM3MEHHBIM. 3a-
Oeras Brepe/l, HEOOXOAMMO OTMETHUTh, UTO MpuMeHuTebHO K CAYB 3TOT BapuaHT oka-
3aJICs HAUMEHEe TPYLOEMKUM.

Ilepen Tem Kak meperuTH K pACCMOTPEHHUIO KOPPEKTUPYIOIINX BO3IEHUCTBUM, ITO/IbI-
TOXXKMM TOJIyYE€HHBIE PE3YJIbTAThI U JIETAIM3UPYEM JAaibHelmue 3anaun. Ha ocHoBe «Oa-
30Boi OOC» nmonyueHn HA, mocpeacTBoM KOTOPOro OCYLIECTBIISECTCS HEJIMHENHAs B3au-
MOCBSI3b MEXIY ONTUMAILHBIME KOA((DHUIIMEeHTaMH KaHAJIOB CTAOMIIM3AIUN TTOCTOSTHHON
BpeMeHH T, KOTOpasi XapaKTepu3yeT CKOPOCTh MPOTEKAHHs 3JIEKTPOMEXaHUYCCKUX TPO-
11eCCOB, U KOA(DPUIIMEHTOM YCUJICHHS peryisTopa Hampsokenus k,,. Heobxomumo mo-
MOJTHUTH uMerommuiicss HA TakuMu KOppPEKTHPYIOIIUMH 3BEHBSIMU, KOTOPBIC YUUTHIBAIH
OBl CKOPOCTh MPOTEKAHMsI dIEKTPOMArHUTHBIX MporeccoB B CI', mapameTpsl BHENIHEH
cetu u pexuM padotsr CI.

MeTo0M MaTeMaTHYECKOTO MOJIEIMPOBaHUs ObUIO YCTaHOBJIIEHO, UTO AJisi obec-
MIEYEHUs 33JIaHHOr0 Ka4yecTBa MEePEeXOaHbIX npoueccoB B 9OC ¢ pa3IMYHbIMU 3HAYECHU -
MU BHEIIHETO UHIYKTUBHOTO COMPOTUBIIEHUS JIUHUU Xy, HEOOXOAUMO MU3MEHSATH TOJIBKO
Kod(ppuIMeHT kaHajga CTaOUIM3alMKU IO OTKJIOHEHHUIO CKOpocTH, [Ipuemiiembie pe3yib-
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TaThl KOPPEKIUHU K03 duimenTa ky,, 0T BEIMUYNHBI BHEIIHETO UHAYKTUBHOTO COMPOTHB-
JICHUS Xy, TAET CIIEAYIOIIee BhIpaXKeHHE:

BH 0
rae k'p,, — K0d(hduuuent, paccuntanubiii HA; X, — MHIYKTHBHOE COIPOTHBJIEHHUE JIHU-

Huu OCC, mis kotopoit ompenensitorest kodpduuuentsr APB; x,, ¢ = 0,22 — 6azoBoe
UHAYKTUBHOE COIPOTUBIICEHNE JIMHUU WM UHAYKTUBHOE COIPOTHUBIIEHUE JIMHUU 0a30BOM
OCC, Ha OCHOBE KOTOPOM TMPOU3BEAEH pacyeT OMNOPHBIX TOYEK IOBEPXHOCTH
BeIBOIa HA.

BnusiHue nmapaMeTpoB reHeparopa, KOTOpbIE XapaKTEPU3YIOT CKOPOCTh MPOTEKa-
HUS AJIEKTPOMArHUTHBIX MPOIECCOB, OYJET YUYUTHIBATHCS MYTEM W3MEHEHUS BEIWYHHBI
napamerpa k,,y, mocrynatomero Ha Bxoq HA. B kadectBe xoppektupyromiero koddhu-
LMEHTA MPeUIaraeTcsi IPUMEHUTD CIIEAYIOLIEE BhIpaXKEHUE:!

K=k Xade " Tf
uo uo
Tre " Xad
TI€ Xqq U Ty — TIAPAMETPhI TEHEPaTopa, BXOAsIIero B coctaB 9OC, sk KOTOPOH MPOU3-
BOJIMTBCA pacyeT mapameTpoB APB; Xxq46 U 7 g — IapaMeTpel TeHepaTopa «0a30BOi»
99C.

CKOpPEKTHPOBaHHBIM KOd()GHULIUEHT k') BIUIET TOJIBKO Ha pacyeT Koo PHIHeH-
TOB KaHaJOB CTa0MJIM3AIUH, T.€. OH He OYJEeT HCIOIb30BaThCs Kak mapamerp APB.

Jliis obGecriedeHus 3aJaHHOTO Ka4yecTBa MEPEXOHBIX MPOIECCOB MPHU TeHEpaluu
akTuBHOM MomHoctH B nuamna3zoHe 0 < P < 0.3 11 HEKOTOPBIX THUIIOB T'€HEPATOpPOB
HeoOxoIMMa TOTIOTHUTENbHas Koppekuus. Koaddunuentsl, paccuntannsie HA Heo6xo-
JIMMO YMHOKUTh Ha BEJIMUYMHY ONPEAEIIIEMYIO COTJIACHO CJIEAYIOIIETO BhIPAXKECHHUS:

k, =10e71%" +1
k), — K03QHUIMEHT KOPPEKIMK IO MOIIHOCTH; P — BEIMYMHA aKTUBHOM MOIIHOCTH B 0.€.
(3a equHULY IpUHATA HOMUHAIbHAA 1oaHas MomHocTh CI).

Pe3ynpraTroM BBEIEHHS PACCMOTPEHHBIX BBILIE KOPPEKTUPYIOLIUX BO3ACUCTBUN
ABJISIETCSL OJIOK ajanTaiuu Ha ocHoBe HA, cTpyKTypHas cxema KOTOpPOro MpecTaBlieHa
Ha puc. 2.

Heo0xoauMo OTMETHTb, YTO paCCMOTPEHHBIE KOPPEKTUPYIOIINE BO3ACUCTBUS, KaK
U TIOBEPXHOCTH BbIBO/a HA, ObLIM MOTY4EeHBI SMIUPUYECKUM MTYTEM U JIUIIb TPUOTH3U-
TEJIBHO OTPAXKarOT B3aMMOCBS3b MEXAY ONTUMaJbHbIMU NapaMerpamMu APB u mapamer-
pamu 00beKTa ynpaBiieHus «renepatop — junus — [IIBM». HecmoTps Ha 310, nonydeH-
HBI OJIOK aJanTaiuy MO3BOJISET C JOCTATOYHONW TOYHOCTHIO OCYIIECTBISATH PAcUeT KO-
3¢ (ULIMEHTOB KaHAJIOB CTAaOWIM3alMU AJs Pa3IMYHBIX TUIIOB CHUHXPOHHBIX MAIUH C
YU4E€TOM CXEMHO-PEKHMHBIX YCIOBUM MX pabOThl, oOecrieunBasi MepexogHble MPOIECCh
ONMM3KHUE K «dTATOHHBIMY [1, c. 69]. UTOOBI yOaUTHCS B 9TOM, pACCMOTPUM TEPEXOIHBIC
nporecchl st AByx CI', omun u3 kotopeix TypOoreneparop bemopycckoit ADC, a npy-
roit — runporeneparop CB® 1680/185-64. B xauecTBe U3MEHsSIEMbIX TAPAMETPOB BBHICTY-
najav BHEIIHEe MHAYKTHUBHOE COMPOTHUBIICHUE JIMHUU Xy, U KOIDPUIMEHT yCUIIEHUS IO
HATIPSDKEHUIO k(.
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HeueTkas MoOJENb BrxonHas
KOPPEKIIIS
BxojHAs KOPPEKIIIT I
max(xg, 0,2) Aw
o
k Tf *Xad 6 BH 6 N
u0 >
6 * Xad
: ™ kap
; IT >
24
A
Tj
KoppeKIs Mo MOIIHOCTH
p 10e~10F 4+ 1 kp

Puc. 2. CTI)YKTypHaSI cxemMa OJIoKa aJjariTaliid Ha OCHOBC HCUCTKOI'O aIlIIpOKCUMATOPa

Cuenapuii MogenupoBanusa. B MoMeHT BpemeHu t=5 c¢. Ha reHepaTop, paboTaro-
IUH C aKTUBHOM MOIMHOCTHIO P=0.6 o.e. (34ech M manee 3a €IUHUILY MPUHATA HOMH-
HaJbHas MOJHAs MOIIHOCTh) U C HOMUHAIBHBIM HampspkeHuem U=1 o.e., mpou3BoauTCs
Habpoc momHocTh Ha BenmmuuHy AP=0.05 o.e.; manee Ha 9-0if ceKyHIe MEHSETCS 3aja-
Hue Ha Benmmuuny AU=0.010.e.

I'padmku mepexoaHbIX mporeccoB mo Bo3myiaromiemy (AP = 0.05) u ynpaBiis-

romemy (AU, = 0.01) BoznerictBusiM 1yt paznuaabix DIC npeacTaBieHbl Ha puc. 3 u 4.
4 CkonbxeHue

I T

I I
s s i 200; Ty = 055 G50, s o e .

1.014
1.012

1.01
1.008
1.006

1.004

Puc. 3. Ilepexonnsie nportieccel B 9IC ¢ Typborenepatopom benopycckoit ADC
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x 104 CKonbXKeHue
T A T I I I I ]

1.015

1.01

1.005

-

4 5 6 7 8 9 10 14 12
Puc. 4. Ilepexomusie mporeccsl B 99C ¢ ruaporenepatopom CBD 1680/185-64

OreHka KadecTBa MEPEXOIHBIX MPOIECCOB MPOU3BEIEHA HA OCHOBE JIBYX KPHTE-
pueB: nepeperynupoBanus 6% u koddduimenta nemndupoBanus konedannii . Bo Bcex
CITyJasiX TIepeXoJIHbIE MPOIIECChl XapaKTepU3YIOTCS BHICOKOW CTETICHBIO 3aTyXaHUs dJIEK-
TPOMEXaHUYECKUX KOJIeOaHH ¢ mepeperyaupoBaHueM, He npesbimaomum 10%.

Takum oOpa3om, mpeicTaBIeHHas Ha PUC. 2 CTPYKTypa TO3BOJSIET HE TOJBKO
agantupoBaTh CAYB K U3BMEHEHHIO CXEMHO-PEXUMHBIX YCIOBHI PabOThI C COXpaHEHU-
€M 3aJJaHHOTO Ka4yecTBa MEePEeXO/IHBIX MPOIIECCOB, HO U pelIaeT 3a1auy agantanuu APB k
Pa3TUYHBIM THUIIAM CHHXPOHHBIX T€HEPATOPOB.
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MEKJIYHAPOHBII TPAHCIIOPTHBII KOPUJIOP B CHCTEME
YKOHOMUWYECKHUX M TPAHCIIOPTHO-JIOTUCTUUYECKNX KATETOPUIA

Cnaeuu A.B.

MarucTpaHT Kadeapbl OpraHu3aluy IEPEeBO30K U JOPOKHOTO JBUKEHUS,
JIopOKHO-TPAHCIIOPTHBIN (akyIbTeT, AKaIeMHsI CTPOUTENHLCTBA U APXUTEKTYPHI,
JIoOHCKOM rOoCcyapCTBEHHBIN CTPOUTENBHBIN yHUBEpCUTET, Poccns, r. PoctoB-Ha-/{ony

Epemuna JI. B.

JOLIEHT Kadeapbl opraHu3aiii IepeBO30K U JOPOKHOTO ABMKEHUS, KaH. SKOH. HAYK,
AKazieMusi CTpOUTENIbCTBA U APXUTEKTYPHI, JJOHCKON roCy1apCTBEHHBIN CTPOUTEIBHBIN
yHuBepcurer, Poccus, r. Pocros-na-Jlony

B crarbe paccMaTpuBacTCs B3aMMOCBA3b IOHATHM, OTHOCSIIMXCS K MEXAYHapOIHBIM
TPaHCIOPTHBIM KopujaopaM. OJHUM U3 KIIIOUEBBIX YCJIOBUN IPOU3BOJCTBA U paclpeiciieHus
IPOAYKIMH SIBISETCA pean3alusi JOCTYIMHBIX, YPPEKTUBHBIX M YCTOWUYMBBIX TPAaHCHOPTHBIX
cBA3ed. PemuTh 3Ty BaKHEHINYIO 3a/1a4y IIOMOKET Pa3BUTHUE MEKIYHAPOIHBIX TPAHCIIOPTHBIX
KOPUIOPOB.

Kniouesvie cnosa: nnppacTpykTypa, TpaHCIOpTHas MHPPACTPYKTypa, TPaHCHOPTHBIN
KOpPHUIOpP, MEXIAYHAPOIHBIN TPAHCIIOPTHBIN KOPUIOP.

OO0pa3oBaHue TPaHCHOPTHOTO MPOCTPAHCTBA MPEAIOJaraeT MOCTPOEHUE JI0Ka3a-
TEJIbHOM OCHOBBI 33J]a4 MEPEBO3KHU, OMPEAECICHUE CUCTEMBI U CTPYKTYPhl KaTeropuaib-
HOTO ammnapara ucciefoBanus. Heo0XoaquMo MOHUMATh, YTO MOJPa3yMEBAETCs MO/ TO-
HATUSMU: TPAHCIIOPTHAsT UHPPACTPYKTYpa, TPAHCHOPTHBIM KOPUAOP M MEKITYHAPOIHBIN
TPAHCIIOPTHBIA KOPUIOP.

HNudpactpykrypa npeactaBisier co0oil CUCTeMy OOBEKTOB U HOpM, oOecrieunBa-
IOIINX KUZHEACSITEIIBHOCTh U B3aUMOJICHCTBUE CYOBEKTOB SKOHOMUKH cTpanbl [1]. ITog
TPaHCHOPTHONW MHPPACTPYKTYPO MOKHO OHMMATh — COBOKYITHOCTbh BCEX BHUJIOB TPAHC-
IOpPTa ¥ TPAHCIOPTHBIX UHCTUTYTOB, JAEATEIILHOCTh, HAIIPABJICHHAsI HA CO3JaHHUE YCIICI-
HBIX YCIIOBUHM pabOTHI BCEX OTpaciieil SKOHOMHKH.

TpaHCTIOPTHBINA KOPUIOP — CHCTEMOOOpa3yIoIiasi OCHOBA MPOCTPAHCTBEHHON WH-
bpactpykTypsl. lloHsTHE sBIsSETCS ONHOM W3 XapaKTEPUCTHK SKOHOMHYECKOTO MpPO-
CTPAHCTBA, KOTOPOE MPEACTaBIsSIET COOOH COBOKYITHOCTh MHOXKECTBA OOBEKTOB U CBsI3EH
MEXy HUMHU.

TpaHcnopTHBIN KOpUAOp UMeeT (QyHKUMOHANbHbIE U (Qu3nyeckue mnapameTpsl. K
¢u3nyeckuM mapaMerpaM MOKHO OTHECTH HaJM4Yue OJMH WM HECKOJIbKO MapIIpPyTOB
COEIUHAIOIINE LEHTP SKOHOMUYECKON aKTUBHOCTH. MapuipyThl, COCTOSIBIINE U3 JIMHEN-
HBIX U Y3JIOBBIX 3JIEMEHTOB, OyJIyT UMETh pa3JIMYHbIE OTBETBJICHUS, 00bEeTUHEHHBIE 00-
IIMM TepeBaIOYHbIM MyHKTaMu. Takasi CTpyKTypa MO3BOJIIET OKa3bIBaTh pa3HOOOpa3HbIE
TPAHCIIOPTHO-JTOTUCTUYECKHE YCIYTH, ONpeselsone (yHKIMOHAIbBHBIE MapamMeTphl
KOpHUI0pA.

OyHKIIMOHUPOBAHUE TPAHCHIOPTHBIX KOPHUIOPOB TpeOyeT yHudukanuu tpebdoBa-
HUI K TPaHCHIOPTHON MH(PACTPYKTYPHI, MapaMeTPOB MYyTEH, MOABMKHOTO COCTaBa, MH-
(dopMaIOHHONW KOMMYHUKaUU. DPPEKTUBHOCTH MEPEBO3KH 00ECIIEUNBACTCS BHEIpPE-
HUEM HOBEHIINX TEXHOJOTUH, eMHBIX TpeOOBaHUMN U co3aaHue UH(POPMALIMOHHOTO TIPO-
CTpaHCTBA ISl COMPOBOXKACHUS U OE30MIaCHOCTH MEPEBO3KHU [2].
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Hcxonsa u3 onrcaHHbIX ONPENEICHU MOXHO CIIENIaTh BBIBOJ 4YTO: MexXyHapoI-
HBIM TPAHCIIOPTHBIN KOPUIIOP — COBOKYMHOCTh pPa3HO (PYHKIIMOHAJIbHBIX JTUHEHHBIX U y3-
JIOBBIX OOBEKTOB TPAaHCIOPTEPHOU MHPPACTPYKTYphl, TPAHCIIOPTHBIE MyTH, TPAHCIOPT-
HBIE CPEJICTBA, HABUTAI[MH, TEJIEKOMMYHUKALIMU U NHOE 000pYyI0BaHUE, HAXOs1Ieecs Ha
TEPPUTOPUU HECKOJIBKUX CTPAH JIJISl BHIIIOJIHEHUS NEPEBO30K IPy30B, HIUPKYIUPYIOMINX B
MEXyHApOJHOM TOPrOBIIE.

I'py3bl B MEXAYHAPOHOM TPAH3UTE SIBJISIOTCS UCTOUYHUKOM HAMOJIHEHUS MEXKIY-
HApOJHBIX TPAHCIIOPTHBIX KOPHUAOPOB. sl 3TOro cTpaHbl TpaH3UTAa 0OECIECUUBAIOT HC-
MIOJIHEHUE HECKOJIBKHUX YCIOBUM:

1. Ilepeceuenue rpy3oM roCyAapCTBEHHOM TIpaHulbl. Hanuunme npomycKHbIX
MYHKTOB.

2. Heun3MeHHOCTh KOJIMUYECTBEHHBIX U KaUECTBEHHBIX XapaKTEPUCTUK IPy3a.

[lepcrieKTUBBI MCIOJIB30BaHUSI MEXAYHApPOAHBIX TPAHCHOPTHBIX KOPUAOPOB 3a-
KJIIOYAeTCsl B 00EeCrieueHne BO3MOXKHOCTHU IITyOOKOM JTOTMCTUYECKON MepepaboTKOM rpy-
30B, CJIEIYIOUIUX BO BHEIIIHETOPTOBOM M TPAH3UTHOM cooOmieHun. [ mybokas orucruye-
CKas repepadoTKa TPy30B, MPEIoiaraeT MacIITaOHYI0 CeTh I'PY30BbIX TEPMHHAIIOB U
MHOTO( YHKIIMOHAJIBHBIX TEPMUHAIBHBIX KOMIUIEKCOB ISl COPTUPOBKH, CKJIaJAUpPOBAHUS,
KOHCOJIMJAIMN U MEPEBATKU PA3IUYHbIX IPY30B, HAJIMYME TAMOXKEHHBIX CKJIa/J0B, WH-
bpacTpyKTypHBIX TTOApa3IeICHHN sl 0POPMIIEHUS UMIIOPTHO-IKCIIOPTHBIX IPY30B.

UccnenoBanne MexAyHAPOAHBIX TPAHCIOPTHBIX KOPUAOPOB JA€T BO3MOXKHOCTH
OLICHMBATh 11€JIECO00PA3HOCTh HOBBIX MHBECTULIMOHHBIX ITyTEM COIMOCTABJIECHHS MX C 3a-
TpaTaMmu MO CO3/IaHUIO YCIIOBUH ISl GoJiee MOTHOTO MCIOIb30BaHUSIM PE3EPBOB IIPOBO3-
HOM CITOCOOHOCTH JAPYruX BUIOB TpaHcropra. OCYIIECTBICHHE KaluTalla BIOXKEHUN B
pa3BUTHE MEXAYHAPOJHBIX TPAHCIIOPTHBIX KOPUAOPOB CBSI3AHO C HAIIMOHAJIbHBIMU U
MEXTYHAapOIHBIMU MOTPEOHOCTSIMH B MIEPEBO3KAX B PETHOHE.

[Tockonbky nonsitue MexayHapoausii Tpancrioptabeiii Kopuaop nonpasymeBaet
TaKXe MacCaKUPCKOe COOOIIEHHE, PU CO3/IaHUM YCTOHYHMBOIO TPAHCIIOPTHOTO Kapkaca
TpeOyeTcsi pa3BUTHE CKOPOCTHOTO M BBICOKOCKOPOCTHOTrO ABMkeHHs. [Ipu sTom co3na-
HHUE BBIJCICHHOW MHQPACTPYKTYpbl CKOPOCTHOIO U BBICOKOCKOPOCTHOTO JBHKEHUS
00eCreuuT He TOJIBKO POCT CKOPOCTEN MAaCCaXKUPCKUX MEPEBO30K, HO U BHICBOOOIUT pe-
3€pBBl CYIIECTBYIOLIEH KEIE3HOJOPOKHOM CETH JUIsl TPY30BBIX IEPEBO30OK MU IMO3BOJIUAT
OpraHu30BaTh JBM)KEHHE YCKOPEHHBIX KOHTEHHEPHBIX MOE3/10B.

WuTerpanys B MUPOBYIO TPAHCIOPTHYIO CUCTEMY M CO3/1aHUE HH(PACTPYKTYpPbI
€IMHOTO TPAHCHOPTHOI'O MPOCTPAHCTBA B MEPBYIO O4Yepeab JODKHBI OBITh PeaTn30BaHBI
B pamkax EnuHoro skoHommueckoro npocrpancrBa Poccuu, benapycu u Kazaxcrana, a
Takke B pamkax crpaH lllanxaiickoit opranuzamnuu corpyanuudectsa, ATOC, OUDC u
cotpyanuyectBa ¢ EC.

OTU HampaBlieHUs TPAHCIOPTHOM TI'EONMONUTHKHU 1IE€IeCO00pa3HO paccMaTpuBaTh
KaK MPUOPUTETHbIE B paMKax KOHUENUUHU pa3BUTU MexayHapoJHbIX TpaHCHOPTHBIX
Kopunopos. [lns peanuzanmu BbICOKOI(PPEKTUBHBIX TOBAPOTPAHCIOPTHBIX JOTHCTHYE-
CKUX TEXHOJOTHH MOTpeOyeTCs CO3/aHUe MHTEIICKTYalbHBIX TPAHCIOPTHBIX CHCTEM C
UCIOJIb30BAHUEM  COBPEMEHHBIX  MH(MOTEICKOMMYHUKAIIMOHHBIX ~ TEXHOJOTUH U
['JTOHACC. HWnTennekryanbHble CUCTEMBI YIPABIECHHUS TPAaHCIOPTHO-JIOTUCTUYECKUMU
npoleccaMu JIOJKHBI pa3padaThIBaThCS 3aMHTEPECOBAHHBIMU OIEpaTOpaMH pPhIHKA Ha
OCHOBE €IMHBIX CTaHAapTOB. Poib rocynapcrsa B JaHHOM citydae OyJeT 3aKII0yaThCs B
dbopMUpOBaHUM €IMHON CUCTEMBbI CTaHIApTOB pa3paboTku u BHeapenus UTC, otHOCH-
muxcs K joructuke Mexaynaponusix Tpancnoptaeix Kopunopos. IlnanupoBanue pas-
BUTUs D(GGEKTHBHOW CETH  TPAHCIOPTHBIX KOMMYHUKAIIMA W TPAHCIOPTHO-
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JIOTUCTUYECKUX IIEHTPOB B €€ y3Jlax SIBJIAETCS KOMILUIEKCHOM 3ajayeii, KoTopasi Tpedyer
MIPUMEHEHHsI COBPEMEHHBIX 3()(PEKTUBHBIX METOJOB M CPEJICTB TPAHCIIOPTHOTO MOJICIIH-
poBaHus.
Cnncok Jaureparypbl
1. Hocos A.JI. Pernonanbnas noructuka. M.: Anbda-IIpecc. 2007. 94 c.
2. MakcumoB A.b. TpancnoprtHas uHpacTpykTypa peruoHoB // M3Bectus Mpkyrckoit
rocyJ1apCTBEHHOM d3KOHOMHUYECKOM akajgeMuu. 2007, — Nel.

YIPABJEHUE BEHTWISAIIMOHHON CUCTEMOM HE®TSHOM IIAXTBI

Temepeesnesa E.B.
CTapILIMK MPENOJaBaTelb, ¥ XTHHCKUM TOCY1apCTBEHHBIN TEXHUYECKAN YHUBEPCUTET,
Poccus, r. Yxta

Anuee A.I.
KaHIWJIAT TEXHUYECKUX HAayK, TOLEHT,
YXTUHCKHI rOCyapCTBEHHBIN TEXHUUECKUN yHUBEpCUTET, Poccus, r. Yxra

Kazanuyoe C.M.
KaHIUJAaT TEXHUYECKUX HAyK, JOLEHT,
YXTUHCKHI rOCyAapCTBEHHBIN TEXHUYECKUN yHUBEpCUTET, Poccus, r. Yxra

Azyoo6 3.X.
3aBeayroui Kadenpoii, JOKTOp TEXHUYECKUX HayK, Ipodeccop,
YXTUHCKHN rOCYJapCTBEHHBIA TEXHUUYECKUM YHUBEPCUTET, Poccus, T. YXTa

OT cocTosiHMS NPOBETPUBAHMS HEQTSIHBIX IIAXT 3aBUCUT OE€30MaCHOCTb, CAaHUTApHbIC
yCIIOBUSL paObOThl M TPOU3BOJUTENILHOCTD Tpyia padounx. HenpepbIBHOCT MpoOBETpUBAHUS TOP-
HBIX BBIPAOOTOK SIBJISETCSI OJIHUM M3 OCHOBHBIX YCJIOBUH Oe30macHOCTH Tpyja B maxrtax. JlaH-
Hasi MaTeMaThyeckas MOJENb OMMPAETCs Ha TEKYU[YI0 MHQOPMAIMIO O TOMOJIOTUH BEHTHJISALIH-
OHHOH CETH M 3HaHME BCEX a’POAMHAMMUYECKUX CONPOTUBIEHHUH. [[J1s1 3TOro Hy»XHO HMCIIONB30-
BaTh SKCIIEPUMEHTAJIbHBIE JaHHBIE PACX0/I0B BO3/yXa, IOJyYEHHBIE B PA3JIMYHBIX pEeXKUMaxX BO3-
nyxopacnpezeneHus. HopmanpHoe NpoBeTpUBaHHE MOJ3E€MHBIX BBIPAOOTOK, MO3BOJSET CyIIle-
CTBEHHO COKPATHUTh YMCIEHHOCTh TOPHOIO MEPCOHANA, KOHTPOJIHUPYIOLIErO MIaXTHYIO aTMocde-
Py, ¥ 1OCTHYb 3HAYUTEIBHON 3KOHOMHUHM DJIEKTPOIHEPTUH.

Knroueswie crosa: 6€3011aCHOCTE Tpyda B MIaXTaX, BEHTUIIITOPHAA YCTaHOBKA, CKOIIJICHUC
METaHa, maxTHasd BCHTUIIIIHMOHHAA CCTbh, I/I)IGHTI/I(l)I/IKaHI/ISI 00BeKTa YIpaBJICHUA, MATCMATHYC-
CKasa MOJCJIb.

OT cocTostHHSI TPOBETPUBAHNS HE(PTAHBIX IIAXT 3aBUCUT OE30MaCHOCTb, CAHUTAP-
HBIE YCIIOBUS pabOThI ¥ IPOU3BOAUTEIBLHOCTD TPy1a pAOOUHX.

HenpepbIlBHOCTH MPOBETPUBAHUS TOPHBIX BBIPAOOTOK SABJISAETCS OAHUM M3 OCHOB-
HBIX YCJIOBUH Oe3omacHocTH Tpyaa B maxrtax [1]. B BeipaOoTkax, re cocTaB HMIaXTHON
aTMocdepbl HE COOTBETCTBYET YCTAaHOBJICHHBIM HopMmaMm [2], paOOThl MPHOCTaHABINBA-
I0TCS, U JIFOJIM BBIBOJSITCS HA YUYAaCTKH CO CBEXeW cTpyei Bo3ayxa. KonmnuecTBo Bo3ayxa,
HE0OXOJIMMOTO ISl TPOBETPUBAHUS MOJ3EMHBIX BbIPaOOTOK, OIpeaesieTcs MpaBuiaMu
0€30MacHOCTH.

['maBHas BEHTUJISITOpPHAs YCTaHOBKA PACIOJIOXKEHA HA MOBEPXHOCTU Y YCThsl BEH-
TWISIUOHHOTO CTBOJIa U 000pYJOBaHa JIByMs BEHTUJISITOPAMH, U3 KOTOPBIX OJMH Haxo-
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nuTcs B pabote, qpyroi — B pesepse. Ciocod NMpoBETPUBAHUS — BCACHIBAIOIUI, KOTOPBIN
IO IMpaBWJIaM TEXHUKU OE30MaCHOCTU MPEAYCMOTPEH CIELUAIBbHO JUIsl Fa30BBIX ILAXT.
[TyHKT ynpaBieHUs] HAXOAUTCS Y TOPHOI'O JUCHIETYEPa.

Onnako, U3-32 HETOCTATOYHOM HAJEKHOCTH CPEACTB KOHTPOJIS, U3-32 OTCYTCTBUS
CUCTEM AaBTOMATHYECKOIO KOHTPOJISI KOHILIEHTpAalMM METaHa, YIPABICHUE IJIABHBIMU
BEHTWJIATOPHBIMU YCTPOWCTBAMHU HE ocyulecTBisieTcs. [1aBHbIM BeHTUWIATOp paboTaer
Ha MOJIHYI0 MOIIHOCTb, YTO NMPUBOAMT K M3JIMILHEH 3aTpaTe AIEKTPUUYECKON HSHEPTUU U
HU3KOW SKOHOMHUYHOCTH.

Jlnis mpeaynpexaeHns o0pa30BaHus U JIMKBUAALUU CJIOEBBIX U MECTHBIX CKOILIE-
HUM MeTaHa NPHUMEHSIOT BEHTWJISATOpPHI MecTHOro mnposeTpuBanus (BMII). MecTtHbie
BEHTWISTOPBI pabOTalOT HA THEBMATUYECKON SHEPIHM 110 HAHETATEILHOMY MPHUHIIUITY.
Yuciio BEHTWIATOPOB MECTHOTO IIPOBETPUBAHUS 3aBUCUT OT YMCIA TYNHKOBBIX y4aCTKOB
IIaXT MECT CKOIUICHUSI METaHa.

[ToaToMy st pa3HbIX WaxXT 3Ta HU@pa KonedaeTcs B LIMPOKUX Ipenenax (B cpel-
HeM cocraBisieT 6-10).

BeHTunaTopsl MECTHOTO NMPOBETPUBAHUS MOTYT padOTaTh B TPEX PEKUMax; yCH-
JIEHHOM, HOPMAaJIbHOM M MOHMKEHHOM. BpiO0p pexuma paboThl U YKcClia BEHTUISTOPOB
3aBUCHUT OT COBOKYITHOCTHU MAapaMETPOB: CEYEHUS BEIPAOOTOK, MPOIIEHTA COAEPKAHUS Me-
TaHa B 3a00e, JUIMHBI BBIPAOOTOK, KO3 (uUIlMeHTa yTeyek Bo3ayXa (B 3aBUCUMOCTH OT
JUIMHBI TPyOONPOBO/a), MAKCUMAJIBHOIO YMCIIA JIt0JIed B 3a00€ U T.J. C y4E€TOM 3TUX Ta-
paMeTpoB olpeaensercs olliee KOIMYEeCTBO MOAaBaeMOro BO3/yXa, YUCIO BEHTUISTO-
pPOB U pexuM UX pabotel. ClieyeT OTMETUTh, YTO MU3-3a HEIOCTATKa KOHTPOJIBHON WH-
dopmanMu Ui yMEHBLIEHHS BEPOSTHOCTU B3PBHIBOONACHOW CHUTYallMM BEHTUISTOPHI
MECTHOTO MPOBETPUBAHUS, KaK IPABUIIO, pabOTAIOT B MAKCUMAJIbHOM PEXHUME.

Bo Bpems npoBeaenust paboT 3aMep coaepKaHUsl METaHa B MECTE€ YCTaHOBKU BEH-
THWJIATOPAa MECTHOTO IPOBETPUBAHUS NMPOBOAUTCS uepe3 Kaxkaple 30 MUHYT paOOTHUKOM,
OTBETCTBEHHBIM 32 3TU Pa0OTHI, U JIULIOM, OCYIIECTBIISIOIIMM HAA30p 32 YIaCTKOM.

Jliis KoHTposst atMocdepbl HEPTAHBIX IIAXT MPUMEHSAIOT NPUOOPHI aBTOMaTHYe-
ckoro neiictBusi (MetaH-pene mnepeHocHoro tumna CII-2, cranumoHapHyio amnmaparypy
KOHTpous «MeTaH», annapaTypy CUCTEMbl aBTOMATHYECKOH 3alllUThl U LEHTPAIU30BaH-
HOTO TEeJIeaBTOMAaTUUECKOro KOHTposisi MeTaHa AMT-3) u mpuOGopsl SMHU30AUUECKOTO
neiictBust (mwaxtHeil uHTepdepomerp tuna IN-10). [Ipubopsl aBTOMaTHUECKOTO ACH-
CTBUSl YCTaHaBJIMBAIOT HA XapaKTEPHBIX y4acTKaX, IJI€ BEPOATHOCTb NPOSBIICHUS B3pbI-
BOOIIACHON KOHIIEHTPALlMU METaHa BBICOKA U, CIIEI0BATENIbHO, TPEOYETCsl OCYLIECTBISATh
HENPEPBhIBHBIA U JOCTOBEPHBIA KOHTPOJIb. MeTaH-pesie o0ecreyrBaeT HEeMpepbIBHBIN aB-
TOMAaTUYECKHI KOHTPOJIb MPOLEHTHOTO COJepXaHWs MeTaHa B IIaXTHOW aTtMmocdepe u
110/1a4yy JIOKaJIbHOTI'O 3ByKOBOT'O CUTHAJIA ITPU HEJONYCTUMOM €r0 KOHLIEHTPALUU.

[Tpubopk! AMKU301UUECKOTO JEHCTBUS UMEIOTCA B Kaxaou Opurage. OHM CiIyxaT
JUIsL OTIPEJICNIEHNUs KOHIEHTPAlUU MEeTaHa B pyJAHUYHON atMocdepe AeicTBYomHUX (Ipo-
BETPUBAEMBIX) TOPHBIX BHIPAOOTOK.

Kpowme 3Toro, ropHsiii Hag30p /ABa pa3a 3a CMEHY IPOBOAMT 3aMep KOHLEHTPALUH
MeTaHa Ha KaXJIOM y4acTKe U MpU He0OX0AUMOCTH UHPOPMHUPYET TOPHOTO JIUCIIeTYepa.

Hakonen, on1uH pa3 B CMeHy NPOBOAMT 3aMEPbI TOPHBIM MacTep yd4acTKa BEHTHUIIS-
IUA ¥ TeXHUKH Oe3omacHocti BTH.

Takum 06pa3om, 4ynciao NpuOOPOB ABTOMATUYECKOTO JEHCTBUS ISl OAHON IIAXThI
(COOTBETCTBEHHO 4YHMCIIO MH(POPMAIIMOHHBIX KaHAJIOB) cocTaBisieT B cpennem 70-80, a
snu3oauueckoro aercreusa — 250-300.
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[Tpu pa3paboTke cucTeMbl BEHTHISAIUU U KOHTPOJIS I ee 3 (HeKTuBHOTO PyHK-
MOHUPOBAHUS HEOOXOJAMMO OCYILIECTBISATH aBTOMAaTUYECKOE YIpaBJIEHUE, PEeryaupoBa-
HUE, KOHTPOJb W CHUTHAJIM3alUI0 pabOThl BEHTWJIATOPOB M BCEX BEHTUJISLMOHHBIX
ycTpoiicTB. OCHOBHBIE ONEPALMH YIPABICHUS CBOAATCA K IYCKY M OCTaHOBKE BBIOpaH-
HOTO BEHTUJISITOpA C IMyJIbTA yIpaBIEHUS, KOHTPOIIO PEeKKUMa pabOThl BEHTHIATOPA (€ro
MIPOU3BOJIUTEIHHOCTU U JIETIPECCHH), YCTAHOBKE CBETOBOM M 3BYKOBOW CHUTHAJIM3AIMK B
aBapUIHOM PEXUME.
B BEeHTWJIALIMOHHYIO CUCTEMY BXOJST TaKKe BEHTHISALUOHHBIC BepHU (TIepeMbly-
KH), YCTAHOBJICHHbIE Ha pPa3HBIX ydacTKaxX TOpHBIX BbIpaboTok. [Ipm HeobxomumocTu
TOPHBIN MEepPCOHAT OTKPHIBAET WM CTaBUT MEPEMBIUKY (KPOCCHUHTH) MEXIY pa3HBIMHU
TOPHBIMU NPOXOAAMH U TEM CaMbIM PEryJIUPYET NOCTYIUIEHHE CBEXEN CTPyH BO3yXa Ha
NaHHbIA ydyacToK. IIpu moyiHOW aBTOMAaTHM3alMM CHCTEMBI IMPOBETPUBAHUS B KAuECTBE
JPOCCENUPYIONINX YCTPOMCTB HA y4acTKaX HE(MTAHBIX MIAXT MOTYT MPUMEHSTHCS BEHTH-
JSILUOHHBIE ABEPHU C ABTOMATUYECKUMHU PETYIHPYIOIIUMHA OKHAMHU.
JlanHbie 0 (hakTHUECKOW BENWYMHE KOHIICHTpAllMM MeTaHa 4yepe3 MH(GOpMAaIUOH-
HBII KaHaJ MMOCTYNAIOT Ha BXOJl YCTPOMCTBA CPABHEHUSI aBTOMATUYECKOIO PETYIATOPA U
CPaBHHMBAIOTCS C 3aJaHHBIM 3HAUEHHEM KOHLEHTpauuu MetaHa. Eciau paccoriacoBanue
MIPEBBIILIAET JONYCTUMYIO BEJIMYMHY, BHIpAOAThIBAETCSl KOMaH/Aa, KOTOpas MOCTYIMaeT Ha
KOPPEKTUPYIOLIEE YCTPONCTBO, JKECTKO CBSI3aHHOE C PETYJIHUPYIOLIUM OPraHoM (BEHTH-
JSAUMOHHBIMU YCTAHOBKAMM ), MOBBIIIAETCS MOIIHOCTh BEHTUJISIIUOHHBIX YCTPOUCTB, T.€.
YBEJIMYMBAETCS KOJIMYECTBO BO3/1yXa, OJaBa€MOI0 B LIAXTy, U TEM CaMbIM YMEHbIIAET-
Csl paccorilacoBaHUE PeryaupyeMoil BeIMUMHBI (KOHIEHTpamus Metana). [lpu cozmanuu
CUCTEMBI aBTOMaTH4eckoro ymnpasieHus: nposerpuBanueM (CAVII) ogHuM U3 BaKHBIX
BOIIPOCOB SIBJISIETCA MOCTPOCHUE MATEMATHYECKOW MOJEIM IIAXTHOW BEHTHISIHUOHHOW
cetu (IIIBC), koTopast anekBaTHO OMHCHIBaJIa OBl MPOIIECCHI, MPOUCXOAIINE B OOBEKTE
yhpaBieHUs. 3a1auy NOCTPOEHUS MAaTEMaTUYECKOM MOJENIH OTHOCAT K TaK Ha3bIBaeMOMl
3a/1aye uIeHTU(UKAIIMN 00BEKTa yIpaBICHHUS.
Kak ormeueno B pabote [3], ecnu [LIBC npencraButh B BUJi€ CUIIBHO CBSI3AHHOTO
OpPHEHTUPOBAHHOTO Tpada, TO AJIs Hee OKAa3bIBAIOTCS ACUCTBUTEIBHBIMU |- U 2-1 3aKOHBI
CeTen:
2_rasign(a,) =h, j=1m; (1)
ieKj
Z q, =0,1=1d-1, (2)
ieT,

IJi€ [;- CONPOTHUBIICHUE MEPBOM BETBH; (;- PAcX0oJ BO3/yXa B i-il BeTBH; h | -;emnpeccusl,

pa3BuBaeMasi BEHTWISITOPOM B J-M KOHTYpE, €CJIM BEHTHIISITOpa B KOHTYpe HeT, To h; = 0;
M — YKCI0 HEe3aBHUCUMBIX KOHTYpOB; d — 4HCIO y370B B ceTH; K;j  MHOXeCTBO BETBEil,
BXOJIAIIUX B J-i KOHTYpP; T|_ MHOXECTBO BETBEH, MHIIUJICHTHBIX 1-My y31y.

JlanHas maTemaTrueckas MOJEJIb ONMUPAETCS HA TEKYIIYI0 MHPOpPMAIUIO O TOIO-
JIOTUM BEHTUWISALIMOHHOM CETU U 3HAHUE BCEX adPOAMHAMUYECKUX CONPOTUBIEHUN. Torna
C U3MEHEHUEM B TEUEHHUE BpPEMEHM colpoTuBiieHui psaa Berseil HIBC (nmon BausiHuEM
TOPHOTEOJIOTUYECKUX, TeXHoJornyeckux npoueccoB) B CAVYII nHeo6xoaumo nepuoaunye-
CKHU pemiaTh 3a7auy UACHTHU(PUKALNH, 3aKITI0YAIONIYIOCS B ONPEICICHUH TEKYIIUX 3Haue-
HUW a3pOAMHAMUYECKUX CONPOTUBIECHUMN. /{11 3TOro HYKHO HCIOJIB30BaTh JKCIIEPUMEH-
TaJbHBIE JAHHBIE PACXOJOB BO3/1yXa, MOJYYEHHBIE B PA3JIMYHBIX PEXKUMAX BO31yXopac-
IIpeIEICHUS.
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OOmemaxTHass CHCTeMa COCTOUT W3 PsAfla HMEHTPAIBHBIX U YYaCTKOBBIX Y3JIOB
yIpaBlieHUsl, 00ECIEYNBAIOLIUX HOPMAJIbHBIN PEXUM MPOBETPUBAHUSA. ITO MOXKET OBITH
JIOCTUTHYTO METOJIOM KECTKOT'O YIpPaBJICHUS 3aMKHYTON CHUCTEMOM peryiupoBaHus, T.€.
BBEJICHMEM OOpaTHOM CBSI3M MO peryaupyemMbiM napamerpam. [Ipu 3Tom oHa oGecrieuu-
BaeT HEMPEPHIBHBIN KOHTPOJIb MapaMeTPOB BEHTHIISLIIMOHHOM CTPYH B MECTax BEPOSITHO-
ro BbIICJICHUSI U CKOIUICHHS] METaHa U Iepeaady HempepblBHOW MH(OPMAIIMHU O COCTOS-
HUU MIPOBETPUBAHUS 10 UHPOPMAIIMOHHOMY KaHAaIy.

Buenpenue aBTOMAaTHMUECKHX, HEMPEPHIBHO ACUCTBYIOIIMX AATYUKOB KOHTPOJIS
pyIHUYHOU atMocdepsl, 00IagalonuX HAIeKHBIM JeHCTBHEM, HU3KHUM MOpPOTOM YYB-
CTBUTEJILHOCTH M MajiOil MHEPIUOHHOCTHIO MOKa3aHUM, a TaAKKE KOMIUIEKCHOE HUCTIOJb-
30BaHHUE UX B CUCTEMaX aBTOMATUYECKOr0 PEryJupOBaHUs 00€CIEUMBAET BHICOKUM YPO-
BEeHb 0O€30MaCHOCTH, HOPMAJIbHOE IMPOBETPUBAHME MOJ3EMHBIX BBIPAOOTOK, MO3BOJISET
CYILIECTBEHHO COKPAaTUTh YHCIEHHOCTh TOPHOTO MEPCOHANA, KOHTPOJIUPYIOIIEro IMIaxT-
HYI0 aTMOCc(epy, U IOCTUYb 3HAUUTEIIBHOW SKOHOMUHU 3JIEKTPOIHEPTUH.

Cnucok qureparypsl

1. Menpanuenko H.I'. Beibop kpurepus 3¢ (HeKTUBHOCTH U ONpEAeICHNE YKOHOMHUYE-
ckoro s¢dekra oT TepMoIIaxTHOU pazpadboTku HedTsiHOrO MecTopoxaenus / PHTC: Cep. Dko-
HOMMKA U ynpasiieHue HeQTsiHOU npombinuieHHocTH. — M.: BHUMOODHI', 1984. — Beinyck 6. —
C. 15-19.

2. Menpanuenko H.I'. YkpynmHEHHBII METOZ pacueTa SKOHOMHYECKMX IOKa3aTelei
npu pa3paboTKe MECTOPOXKIEHHsI BBICOKOBSI3KON HE(TH TEpPMOIIAXTHBIM crocoOoM. — M.:
BHUUMOBHI', 1985. -4 c.

3. Bammes T.A. u ap. K Bonpocy ontumuzanuyu HHGOPMALUOHHBIX CPEACTB KOHTPOJIS
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PA3BUTHE YJIUYHO-IOPOXHOMN CETU HA IEPECEYEHUA
VJMIl BEPBI TAHOBOH U MEHXKHUHCKOT'O

Xaoaxoawes C.C.

CTYZEHT Kadeapbl OpraHu3auy MepeBo30K U JOPOKHOTO JIBHKEHUS,
AKaznemusi CTPOUTENBCTBA U APXUTEKTYPbI, JIOHCKOI roCcy1apCTBEHHBIN
TEXHUYECKUN yHUBEpcUTeT, Poccus, r. PocTtoB-Ha-/lony

B crarbe paccmarpuBaroTcs TpaHCIOPTHBIE TPoOIeMbl, Ha iepecedennu yiauil Bepst [1a-
HOBOW U MEHKMHCKOTO aHaJIN3 UX BO3HUKHOBEHMSI, a TAKXKE MPEUIaracTcs KOMIUIEKC MEPOIIPH-
ATUN JJ1 UX YCTPAHEHUSI.

Kniouesvie cnosa: TpaHCIIOPT, YINYHO-IOPOKHASI CETh, CBETO()OPHOE PETyIUPOBAHHUE.

CoBpeMEHHBI YPOBEHBb PA3BUTHSI YIUYHO-TOPOKHOM CETH HE COOTBETCTBYET IO-
TpeOHOCTsIM ropoaa PocroBa-Ha-J[OHY: OCHOBHBIE MAarucTpajiu MEpPEerpyKeHbl TpaHC-
IIOPTHBIMU IIOTOKaMU; LIEHTP ropoja M0 COBOKYIIHOCTH KPUTEPUEB XapaAKTEPU3YETCs He-
YIOBJIETBOPUTEIBHBIMU YCIOBUSAMH JBHKCHHS TPAHCIIOPTA; OTCYTCTBYET CUCTEMA Maru-
cTpajiell, criocoOHasi 00ecneynTh peaan3alnio TPAHCIOPTHBIX CBSI3€l C BHICOKUMH CKO-
POCTSIMU JBUKEHUS.

MaxkcumalnbHble MaCCaKUPCKUE MOTOKH (POPMUPYIOTCS HAa OCHOBHBIX Marucrpa-
JSIX, COEAVHSIOIINX CEBEPHBIE U 3alaJHbIE PallOHBI TOPOJA C LEHTPOM, Pa3Mepbl JIBHKE-
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HUSl Ha TOPOJICKOM TAaCCaXUPCKOM TpaHCHOpTe aocturaroT Oonee 200 marmr./gac B Kax-
JIOM HAIIPaBJICHUH, YTO IPUBOAUT K 3HAUUTEIbHBIM 3aJ€p>KKaM MOJABUKHOTO COCTaBa Ha
OCTaHOBOYHBIX IYHKTaX, yXyauleHuto ycioBuil padotsl I'TIT, Bcex BUIOB TpaHCHOpTAa,
TPAHCIIOPTHOTO OOCTYXUBaHHS MacCaXupoB. HazeMHBI TOPOACKOW MaCCaKUPCKHMA
TPAHCIIOPT 110 JAaHHBIM HAIpPaBJICHUSIM pabOTaeT Ha Mpejese MPONyCKHON CIIOCOOHOCTH,
NaccaKuponoToku gocturaror 13,0 Teic. maccaxxupoB B yac. OOmue 3arparbl BpeMEeHU
Ha M0€3/IKy JOCTUraroT 55 MUHYT IPU HOPMATUBHBIX 35 MUHYTaxX [3].

B ropoxne Pocrose-Ha-/loHy Ha nepeceuenun yiui Bepsl [lanHoBol 1 MeHxuH-
CKOTO pacrojaraercs KOJIBLIO, U KEJIE3HOJOPOXKHBIM MOCT C TpEMS apKaMH, KOTOPbIE
CITy’KaT Ui mpoe3ia apTomoomieil. OfHa apka CIyXUT s poe3a aBTOMOOUIIEH ¢ yiI.
MeHXHUHCKOTO0, IBE IPYTUX IJIsi aBToMOoOmei ¢ yn. Bepsr [lanoBoti.

Cxema pa3menieHuss cBeToopoB Ha 00beKTe M rpaduk paboThl CBETO(POPHOIA
CUTHAJIM3AallMM MPECTABIIEHbl HA PUCYHKE 1, a modasHble pa3be3abl TPAHCIOPTHBIX U
MENIEXO/IHBIX TIOTOKOB MPECTaBIEHA HA PUCYHKE 2.

JlanHbiii cBeTOGOpHBIN 00beKT ObUT ycTaHoBIeH B 1999r. U no cux pabortaer mo
OJTHOMY IUIaHY KOOPAMHALIMY, U3-32 YEro B 4achl MIMKOBON Harpy3ku cBETO(MOPHBINA 00b-
€KT HE JIaeT MPUOPUTETHOTO BPEMEHH TOPEHMS 3€JIEHOTO CUTHAJla HaIpaBICHUSIM C
00JIbIIe HTHTEHCUBHOCTBIO, YTO B CBOE BPEMS U MPUBOJUT K BOZHUKHOBEHHIO 3aTOpa Ha
yiine MeHXUHCKOTO U CMEKHBIX C HEH yIuIax.

Puc. 1. Cxema pa3mernieHust cBeTo)opoB Ha 00HEKTE
u rpaduk paboTsl cBeTO(POPHOI CUTHANHM3ALUN
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Tax e 31ech B 0HY a3y COBMEIIEHBI TEMIEX0Ibl U TPAHCIIOPTHBIE TIOTOKHU, BhI-
BOpauMBaIOIINE C yJI. MEH)XUHCKOTO, a U3-3a YCJIOBUH IJIOXONW BUAMMOCTH, KOTOPHIE BbI-
3BaHbl OMIOPAaMU MOCTA, HH JIIOJY, HU BOAUTEIN HE MOTYT YBHJIETh APYT Apyra 3apaHee,
YTO MPUBOJMUT K TOMY, YTO TEMIEXOABl CTOSIT M MPOIYCKAIOT aBTOMOOMIIM TOTJa, KOTaa
JOJKHBI IEPEXOUTh JOPOTY.

Puc. 2. [Toda3zHble pazbe3apl TPAHCTIOPTHBIX U TIEIEXOIHBIX IIOTOKOB

B cBs13u ¢ aTumMu nipoGaemamu ais AanHoro ydactka Y /[C cobpana cTaTUCTHKA O
3arpy>K€HHOCTH, XapaKTEPUCTHKE U COCTAaBY TPAHCHOPTHOTO MOTOKA, U MPEJI0KEH KOM-
TUIEKC MEp JUIS TOBBIIIEHUS MPOIMYCKHON CIIOCOOHOCTH JaHHOTO (parMeHTa YIMYHO-
JIOPOKHOU CETH.

JUIs TOBBIIIEHUS MPONYCKHOW CIOCOOHOCTH Ha JAHHOM Y4YacTKe YJIMYHO-
JIOPOXKHOU ceTH, Ipejuiarard yopaTb KOJIbLIEBOE IBM)KEHUE, TaK KaK OHO HE I1eJeco00-
pa3Ho. BMecTo KosbLia peKOMEHAYIO CAEIaTh CIeAyIOIIee:

1 — nepeHanpaBuTh ABM)KEHUE MEIIEXO0J0B TaK, YTOOBI OHU HE NEPECEKaIN Ipoe3-
XYIO 4acTb BJIOJIb MOCTA;

2 — Ha MeCTe KOJblla CAENaTh PACIIUPEHUE MPOE3KEN YacTH ¢ 2X MOoJIoC A0 3X, C
LEJIbIO pa3/ieNIeHUs] TPAHCIIOPTHOTO OTOKA 110 HAPABJICHUSAM JBUKECHUS;
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3 — cHaOUTh CBETO(OPHI AAANTUBHON CHCTEMOM YIIPABJICHUS U ONITUMU3UPOBATH
da3pl Tak, 4TOOBI CpeJHssl apka MOCTa MOIJIa OBITh KCIIOJIb30BaHa IMOJ PEBEPCHUBHOE
nBrkenue [1];

4 — Tak ke JIJIsl TIOBBIIICHUSI 0€30MaCHOCTU JIOPOXKHOTO JIBUXKEHUSI U TIPECEUCHUS
HapyUICHUS] BOAUTENSIMU MPaBUJ JOPOKHOTO ABMKECHHUs, MpeJyIaral0o CHaOAUTh JaHHbBIN
MEPEKPECTOK CUCTEMaMU aBTOMAaTHUeCKOW (OTO U BUICOPUKCALUU HAPYIICHUI MpaBUIl
JIOPOKHOTO ABUKEHUSA [2].

Cxema HOBOM KOH(UTYpaluu NMepeKpecTKa MpeACcTaBieHa Ha PUCYHKE 3.

A Menrbxurcrkozo

111

ya. Bepet flaroBold

Puc. 3. HoBas koHduryparus nepekpecrka

OTH Mepsl 1O Pa3BUTHIO TPAHCIIOPTHON CHUCTEMBI JaayT 3HAYMTEIbHBIN MPUPOCT
MPONYCKHON CIOCOOHOCTH Ha JaHHOM Y4YacTKe, MOBBICAT O€30MacHOCTh JAOPOMKHOTO
JBIDKCHHUSA, a TaKkKe CHIENal0T TNCIIEXOAHBIA IMepexoa Oojiee OpPraHU30BaHHBIM U
0€e30I1acHBIM.

Cnucok JiuTeparypbl
1. Innova: Xypnan o uuppoBom BuaeoHabmoaeHuu, IP-pemennsx, cuctemax Oe3zomnac-
HocTh. Ne3 2009 1. 53 c.
2. Marepuainsl caiiTa Www.itv.ru
3. Marepuansl caitta www.fcp-pbdd.ru (IloctanoBnenue IlpaButensctBa PO ot
25.09.2013 N 590 "O6 yTBepkIAeHUU roCyJapCTBEHHOM porpamMMbl PocToBekoit o6nactu "Pas-
BUTHE TPAHCIIOPTHOU CUCTEMBI").
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JOCTUXEHUE BBIITYCKA JIU3EJIBHOI'O TOIIJIMBA,
COOTBETCTBYIOHIEI'O 9KOJIOI'MYECKOMY KJIACCY 5
HA YCTAHOBKE I'MIPOOYUCTKHA

Hlaaxmemoe A.M., Munxaitpoea M. T., I'aghapoea 3. A.
MarucTpaHThl IEPBOTO Kypca, Y PUMCKHIA rocyAapCTBEHHbBIN HEPTAHOM
TEXHUYECKHI yHuBepcuteT, Poccus, r. Yoa

B maHHO# cTaThe ommcaHbl MPOOIEMBI OTEUECTBEHHON HedTenepepaboTKU U IKOJIOTHYe-
CKHE€ CBOMCTBA COBpEMEHHBIX HedTenpoayKkToB. [IpuBoAATCS METOMABI MO YIYYIIEHUIO YCTaHO-
BOK CEPOOYMCTKH M KaTaJau3aTopbl, NMPUMEHSEMbIC I YJIYUILIEHUS MPOAYKTOB U IOJYy4YECHUS
TOIUIMBA, COOTBETCTBYIOILIUE 3KOJOTUYECKOMY KJaccy 5.

Knroueswvle cnosa: ycraHOBKa, KaTaausatop, Kiacc 5, cepa, TiApupoBaHue, 0€301MacHOCTb,
JIOJITOBEYHOCTb.

PasButHe yenmoBeka HAIIPaBIECHHO KAK HA YJIY4YLIEHUWE CAMOW YEJIOBEYECKOW IpH-
POJIbI, TaK U HA YJIYYIIEHHUE OKpYyKaromero Mupa. [IpoMbIlieHHOCTh pa3BUBaeTCsl B HO-
Iy C YeJIOBEKOM. XapaKTepUCTHUKU MOTOPHBIX TOIUIUB U arperaTos, MOTPEOJSIONIMNX HX,
yiydmaroTes roa 3a rogoMm. Cuna MHKEHEpPHOHM M HAaydyHOM MBICIM HalpaBjeHa Ha
yJIy4dllleHuEe MPOU3BOJCTBEHHBIX MPOIIECCOB U MOIIHOCTENW BO 01aro HaceineHutro. Spkum
IPUMEPOM JaHHOW TEHJIECHLIUHU SIBJISIIOTCS SKOJOTMYECKUE KIIACCHI, HAIIpaBJICHHbIE HA pe-
I'YJIMpOBaHUE MUPOBOW IKOJIOTNYeCKOM cutyauuu. ITocieqHuM sABIIsSETCS S3KOIOTHYECKUI
kjnacc EBpo 5, permaMeHTHpYIOIUI HaJlMyue Cepbl B COCTaBe TOIUIMBA He Oosiee 4eM
0,000010%. [Ins cpaBHEHUS, IKOJOTHUUECKUN Kinacc EBpo 2, MPUHATHIN K UCIIOJIHEHHUIO B
1995 rony pa3peman BbIycK TOILIUB ¢ coaepkanuem cepsl 10 0.000500%, uro B 50 pa3
NPEBBIILIATIO0 COBPEMEHHbIE TTOKA3aTENH.

OteuecTBeHHas HeTenepepaboTka 00IagaeT psaIoM MpodIeM, OJHOM U3 KOTOPBIX
SBIISIETCSI MOPAJIbHO U (PU3MYECKH yCTapeBlee 000py/I0BaHHE U MPoLecchl. TeXHOIoru-
YeCKHe YCTAHOBKH, MOCTPOEHHBIE B IIOCIEBOCHHBIE TOJbl, HE MOT'YT BbIPaOaTHIBATh
He(TEeNnpOayKThl C COBPEMEHHBIMU XapaKTepUCTUKaMU. MOTOpHbIE TOMIMBA MIPU Cropa-
HUU 00pa3yloT psi BPEIHbIX XUMUYECKUX BEUIECTB, KOTOPBIE 3arPA3HIIOT OKPYKAIOLIYIO
Cpelly ¥ IIOCTENEHHO YXYyIUIaloT 3I0POBbE YEIOBEKA. B OpraHn4eckoM ChIpbE COJIEPIKUT-
csi 0OJIBIIOE KOJMYECTBO MpPUMeECEH, ylajJeHue KOTOPhIX OJaronpusiTHO BIUSET HA JKO-
JIOTUYECKYIO CUTYAIUIO B LIEJIOM.

OnHUM U3 TaKUX MPOU3BOJCTBEHHBIX IPOIIECCOB B HedTenepepaboTKe CUUTAETCS
IIPOLECC CEPOOYMCTKH TOIUIMB. [[aHHBIN Mpouecc SBISETCS HEOTHEMIIEMOW YaCThIO CO-
BpeMeHHOro HedrenepepabaTeiBatomiero npeanpusatus. Llens nporecca 3akiodaercs B
pa3pylIeHUU CEepOCOACPKAIINX, a TAKKE MHBIX MOJEKYJ UCXOJHOTO ChIpbi, MpeBpallie-
HUH U yIaJCHUU BPEIHBIX BEIIECTB M3 MPOAYKTa B Cpenie BOAOpoaHOU. ['modanbHbIe pe-
KOHCTPYKIIMH WM MOJEPHHU3AIUU TAKUX TEXHOJOTMYECKUX YCTAHOBOK BIIEKYT 3a COOOM
cepbe3Hble KamuTajJbHbIC 3aTpaThl. B HacTosimiee BpeMs, OONbIION mIar B CTOPOHY 00-
HOBJICHHSI TAKMX YCTaHOBOK CJieJaH Onarojaps MIUPOKOMY Pa3BUTHIO U OOJBIIOMY BBI-
00Opy KaTalu3aTOPHBIX CUCTEM, MO3BOJSIOLIMX YBEIMUYUTh INTyOWHY OYMCTKH TOIUIMB.
[TpaBunbHBIA TO00Op KaTaau3aTopa BIUSET Ha KAa4eCTBO MPOJYKTAa M MEKPEMOHTHBIN
npoOer yCTaHOBKH.

JIoOUTBCSA XOPOUIMX PE3YyIbTATOB MOXHO 3arpy3KOil peakTOpOB CEPOOUYHMCTKU Ka-
TaJIU3aTOpaMU C pa3HbIM IpeJHa3HaueHueM. TaK, IJs BbIpAaBHUBAHMS Teperaja JaBiie-
HUS TTIOTOKA Ha BXOJIE M BBIXO/I€ U3 PEAKTOPOB UCIOJB3YIOT MHEPTHBIM MaTepua ¢ BbICO-
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KO Joiieir oobema. B mpoiiecce cepoodrCcTKH, KpOME Cephbl YAAISIOTCS TaK )K€ MeTal-
opraHuueckue coeauHeHus. [Ipu paspylieHuun TakuX MOJIEKYJl OpraHMYecKas 4YacTb
HACBIIAETCS BOJOPOAOM, a METAJJI OCENAaeT Ha KaTajlu3aTope, MOCTENEHHO J1€3aKTUBU-
py4 ero. Mcxoast u3 He0OXOAUMOCTH MPOIIUThH CPOK CIIY>KObI OCHOBHOTO KaTaju3aTopa,
1eeco00pa3Ho YKOMIUIEKTOBATh PEAKTOP KaTalH3aTOPOM, UMEIOIIYI0 BBICOKYIO aKTHB-
HOCTh B MpOIECCE TUAPOAEMETAN3ANH, KOTOPbIM OyIeT NMpUHUMATh OCENaIoONIil Me-
Tajul 1 00pa30BaBILIMECS CMOJIBI B CBOEM 00beMe. TeM cambIM, Npu nepepaboTKe UCXOA-
HOTO CBHIPbSI C BHICOKUM COJIEP’KaHUEM METAJIOB M CMOJIMCTO-ac(haJbTEHOBBIX BEIECTB,
NpOo(UIAKTUKY MO MOBBIIICHUIO aKTUBHOCTH M CTOMKOCTH KaTalM3aTopa MOKHO MPOBE-
CTH IyTEM MEPECHINKH JIMIIb BEPXHETO CIO0sI KaTalu3aTopa TUIpOIeMEeTaIIN3aliH, M10-
TEPSBIIUM CBOIO AKTUBHOCTb.

Jlist TUAPUPOBAHMST apOMATHUYECKHUX YTJIEBOJIOPOAOB M a30THCTBIX COCAMHEHHI
MOKHO YKOMIUIEKTOBATh PEAKTOP JOMOJHUTEIBHBIM CIOEM KaTaiu3aTopa 0ojee aKTHB-
HBIM K TUJIPUPOBAHUIO JTAHHBIX BEIIECTB, HO MEHEE AKTUBHBIM K HACHIIICHHUIO HEIpe-
JeNIbHBIX yTieBoAopo0oB. OcTaBiieiics 00beM peakTopa U CIEeAYIOUU peakTop 3amoJi-
HSIIOT OCHOBHBIM KaTaJU3aTOPOM CEPOOYHMCTKH, HA KOTOPOM IMPOUCXOJHUT LIETIEBOE yjia-
JICHUE CEpBl, a TAKKE KUCIOPOICOACPKAIINX BELIECTB.

TakuM 00pa3oM, UCTIOJIB3YS JaHHYIO KOMIIOHOBKY KaTajiM3aTOpOB, MOKHO obec-
MEeYUTh OCHOBHOMY, HauOoJiee JOPOTOMY KaTajau3aTopy, HallpaBJICHHOMY Ha y/AalicHUE
CEPHUCTHIX COCTMHEHU HE0OX0IMMYI0 O€30IaCHOCTD U JI0JTOBEYHOCTh B padoTe.

Pereneparnus karaiuzaTopa TPOUCXOIUT MYyTEM BBIKUTA MOCTOPOHHHUX BEIIECTB C
MOBEPXHOCTH KaTalll3aTopa Moj BO3JAEHCTBHEM BBICOKUX TEMIIEPATYP.

I N
\;/ 1

1 — uHepTHBII NPKUMHON MaTepua; 2 — KaTalTu3aTop FUAPOoAeMeTaIIH3aluu;
3 — Katanu3aTop THAPUPOBAHUS aPOMATHUECKUX U a30TUCTHIX;
4 — OCHOBHOM KaTaJIn3aTop CEPOOUUCTKH

Puc. Cxema 3arpy3ku peakTopoB CEpOOYUCTKH
Chnucok Jimreparypbl
1. ®enepanpHbiif 3akoH oT 22.07.2008 N 123-@3 (pea. ot 03.07.2016) "Texuuueckuit

pernaMeHT o TpeboBaHusAX moxkapHoW OezomacHoctu"; URL: http://www.consultant.ru/ Kon-
CYJIBTaHT ILTIOC.
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INOBBINEHUE D®@PEKTUBHOCTHU TPYJHOU3BJIEKAEMBIX 3AITACOB
N3 CKBAKHUH CJIOKHOI'O ITPODPUJIA

Llepoakosa A.C.
TrOMEHCKUI UHIYCTpHUaIbHbIN yHUBEpPCUTET, Poccus, r. Tromenb

AHanu3 IMHAMMKM U3MEHEHHs 3amacoB He(TH U rasa, JOCTUTHYTOro Ko3(uiumeHra
He(Ten00bIYM U BBIPAOOTAHHOCTH 3aIllacoOB CBUAETEILCTBYET, YTO NPU MPAKTUYECKH HEU3MEH-
HOM KOJINYECTBE MECTOPOKICHUN UMEET MECTO 3aKOHOMEPHOE YMEHBIIICHUE TEKYIUX U3BJICKA-
€MBIX 3aIacoB, TOJOBOM A00bYM HE(TH M Ta3za W POCT JOJIM TPYIHOM3BIEKAEMBIX 3amacoB. K
TOMY K€ UMEEeT MECTO M He0OeCIeueHHOCTh KOMIIEHCAIIMH OTOOPOB YIIIEBOA0POI0B IPUPOCTOM
ux 3anacoB. CyliecTByeT TEHAEHIIMS IOCTOSTHHOIO YMEHBUIEHHSI 3a11acOB OTKPBIBAEMbBIX MECTO-
POXKIECHM, IPUYEM HE TOJIBKO B OCBOCHHBIX PETMOHAX, HO M HA HOBBIX NEPCIEKTUBHBIX IUIOIIA-
X U npobriema o0ycTpoicTBa pa3BelaHHBIX MECTOPOXKJIEHUH, KOTOpble HaXOASTCS BIAJIN OT
uHppacTpykTyphsl. [103TOMY BHEIpEHHE HOBEHWIIMX TEXHOJOTHI M MOWUCK HOBBIX IyTE€H yBEIHU-
YeHus J100bIUM ra3a U3 UCTOUICHHBIX MECTOPOXKIACHUN B HAcTosIIee BpeMs IMpuoOpenar ocodyro
aKTYaJIbHOCTb.

Knrouegvie cnosa: nedrenodprya, 3pGeKTUBHOCTD, 3amachl, CKBAXXUHBI, CIIOXHBIA TMPO-
bunb.

MHorue u3 KCIUTyaTHPYEeMbIX MECTOPOXKACHUNH HepTH B cTpaHe orpaboramu 50-
80% cBoero pecypca U XapaKTepu3yITCS MOHMKEHHBIM I1JIACTOBBIM J]aBJICHHEM C COOT-
BETCTBYIOIIUM COKpaiieHneM o0beMoB no0brun HedTH [6, c. 127]. [Ipobnemsl, cBs3aH-
HbIE CO CHM)KEHHMEM IIJIaCTOBOTO JIABJICHMS Ha 3aBEPIIAIONICH cTaguu pa3paboTKu 3aie-
el HeTH, YaCTUYHO MOIJIM Obl PEIIMTHCS 3a CUET BBOJA B DKCIUTYaTAlUIO JOXKUMHBIX
KOMITPECCOPHBIX CTAaHUMH, OJHAKO MPU MX BHEAPEHUU BO3HHMKIO MHOTO OCJIOKHEHUH
TEXHUYECKOI'0 XapaKTepa, 4TO CTAJIO Ha IYTH X MPaKTUYECKOro npuMenenus [7, c¢. 100].
Ha HEKOTOpBIX MECTOPOXKACHUAX OTOW LEIbI0 NPUMEHSIOT CAUKIMHI-IIPOLIECC, YTO
IpeJnoiiaracT NOBTOPHOE 3aKayMBaHUE B IUIACT JOOBITOW HEeDTHU, OAHAKO TaKash TEXHO-
jorust TpeOyeT JOBOJBHO 3HAUMTEIbHBIX KalIUTAJIOBIOXKEHUH [2, c. 14].
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B mocneanee Bpemst 10CTaTOYHO OOJBIION WHTEPEC BBI3BIBAIOT HE(TETHIPATHBIC
TEXHOJIOTUHU, KOTOPbIE IPUHIUIINAIBLHO MOTYT OBITh IPUMEHEHBI B Pa3JIMUHBIX OTPACIX,
B TOM 4Hciie U B He(pTerazoBoil. B qanHOl cTaThe paccMaTpuBaeTcs BOIPOC MPUMEHEHUS
He(TEernIpaTHOM TEXHOJIOTUU JUIsl MOBBIIIEHUS 3P(PEKTUBHOCTU CUCTEM A00BIYM HE(PTU
Y3 UCTOIIEHHBIX MECTOPOXKIECHUM U €ro MOJAroTOBKH [3, ¢. 493].

Llesnbto paboOThI SABISETCS COBEPIICHCTBOBAHME CHCTEM JTOOBIYM M MOJATOTOBKH K
TPaHCHOPTY HEPTH MyTEM NPUMEHEHHS HA()TErUAPATHON TEXHOJIOTMHU Ha 3aBEpIIAOIeh
CTa Uy pa3pabOTKU HEPTIHBIX 3aJeKel.

Hedtsanble ruapaTsl NpeAcTaBIsSIOT COOOH KPUCTAIIMYECKUE COEAMHEHUs Kia-
TPaTHOI'O THUIIA U3 MOJIEKYJ BOJABI U HEPTH U psAa OPraHUYECKUX BEIIECTB, KOTOPbIE 00-
pa3yroTcs MPH ONPEEIICHHBIX TEPMOJIUHAMUYECKUX YCIIOBUAX. OHU CYLIECTBYIOT B MPH-
POIHBIX YCIIOBHUSIX, HCHOJNb3YIOTCA Kak pabouue Tena B pa3iIMYHBIX TEXHOJIOTHSIX
[4, c. 168].

[TprMEHATh TEXHOJOTHIO TAKXKE 11€J1eCO00PA3HO AJIs MOBBIIEHUS 3P(HEKTUBHOCTU
TOOBIYM U TIOATOTOBKH HEPTH MpHU pa3pad0TKe HEPTIHBIX MECTOPOXKICHHUH (CKBaXXHH) B
NEPUO/ CHIXKEHUS TIACTOBOIO JAaBJIE€HUS, BIIOTh 0 MOJIHOIO X ucToulenus [1, c. 4].

Jlnst aToro mpenaraerca cnocod 1o0bIYM U MOATOTOBKU HEPTH B NEPHOJ] CHUMKE-
HUS IJIACTOBOTO JaBJICHMS Ha 3aBEpILAOIIEH CTaauu pa3pabOTKH, BKIOYAIOUIUI 0TOOp
U3 SKCIUTYyaTallMOHHBIX CKBAXKHMH, OTJIEJICHHUE OT NMPUMECEH CxKaTHsl 10 JaBJICHHs, HE0O-
XOAMMOTO JUIsl TOATOTOBKU U JalibHEHIIeN TpaHCIIOPTUPOBKH, OTIUYAIOLIUICS TEM, UTO
0TOOp OCYLIECTBIISIIOT €r0 MOTOKOM JIaBJIECHUS U CXKUMAIOT A0 JABJICHUS, TOCTATOYHOTO
JUIS TIepeBOJia ra3a B TMPATHOE COCTOSIHUE, a 3aTeM Pa3/eisIIoT Ha J[Ba MMOTOKA, MEePBBIN
U3 KOTOPBIX MEPEBOAAT B HEPTETUAPATHOE COCTOSHHE M IUIAaBAT oOpa3oBaHHbIE HeTe-
TUIPaThl IPU BBICOKOM JIaBJIEHUU OOJIBIIEM, UEM JaBJICHHUE, C BbIJICICHUEM HEPTH, KOTO-
PYIO pa3fensloT Ha JABE YacTH, B OJTHOM M3 KOTOPBIX OCYIIECTBIISIIOT 9KEKTUPOBAHUE
HE(TH U3 CKBKUHBI a JAPYTYIO KEKTUPYIOT U CKUMAIOT BTOPOI MOTOK HE(TH 10 aB-
JIeHUs, HE0OXOAUMOTO JIJIsl IOATOTOBKY M JTaIbHEHIIeH TPaHCIIOPTUPOBKH.

OCHOBHBIE TEOPETHUECKHE MPOLIECCHI SIIMbI peau3yeTcs cocoOoM, N300paxeH-
HBbIM Ha auarpamme Po3eboma-IlItakensoepra (puc. 1).
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Puc. 1. OcHoBHBIE TEOpETUYECKHE MPOIIECCH B HEPTETUAPATHON 3KEKTOPHOU YCTaHOBKU
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VYcTaHOBKa, B KOTOPOIl OCYILECTBISETCS YIOMSHYTBIM BbIIIE CIOCOO T0OBIUM U
HOJArOTOBKM He(pTH (puC.2) coIepKUT cenaparop (a3oBoro pasiesieHusi MNPOIyKIHMU
CKBQKHHBI 1, TO)KMMHYIO KOMIIPECCOPHYIO CTaHIMIO, OJOK B CYIIKH CXaTOro rasa co-
eIMHEHBI TPYOOTPOBOIaMU

[IpuMeHeHne B YCTAHOBKE JBYX IIOCJIE€OBATEIbHO YCTAHOBJIEHHBIX IO JMHUU
JIBYDKEHUS ra3a 3KEeKTOPOB MIPEIBAPUTEIBHOIO U OKOHYATEIBHOIO CHKATUSI COSMHEHHBIX
TpyOOIPOBOIaMHU C PEAKTOPOM O0pa3oBaHUs TUApaTa U, KaK MUHUMYM C JABYMS ITHUKIIH-
4YeCKM pa0dOoTaIOUIMMH THAPATHBIMU NIPUBOJIAMH, O3BOJISIET CO3/1aBATh JIOMOJIHUTEIBHYIO
JIETIPECCHIO Ha TUIACT ¥ 3aKayaTh HE(Th 10 3aaHHOM YCIOBUSMU MOJTOTOBKH BEITUYUHBI
nasienus [3, c. 163]. Oto nenaer BO3MOXKHBIM OTOOP HE(TU U3 CKBAXKUHBI MPAKTUYECKU
710 TIOJTHOTO €€ MCTOILEHUS.
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Puc. 2. Cxema ycTaHOBKH U1 JOOBIYM U MIOATOTOBKU HEPTH
C IPUMEHEHUEM TUAPaTHON TEXHOJIOTHH

B pe3ynbprare mpuMeHEeHHsS YCTaHOBKH COKPATUTCA CPOK OTOOpa 3aracoB yIiieBO-
JIOPOJIHOTO CBHIPhSI M3 3aJIeKEeH Ha 3aBepIaroniell cTaaud pa3paboTKh MECTOPOXKICHUS
BILJIOTH JIO TOJIHOTO €r0 MCTOIIEHUS, YBEIIMYUTCS BEIMUYMHA MOTCHIIMATBHBIX JOOBIBAIO-
[IUX PECYPCOB, OTMAAET HEOOXOJUMOCTh B UCIIOJIB30BAHUM JOPOTOCTOAIIETO U CIOKHO-
ro B 00CTy>KUBAaHUH KOMIIPECCOPHOTO 00OPYIOBAHHUS.

PaccmoTpenbl BOompochl MPUMEHEHUS! Ta30TMAPATHON TEXHOJIOTHU JUIsl yBEJIHYe-
HUs A00bIYM He(PTH Ha 3aBepIIAIOIICH CcTaauu pa3padOTKH MecTopoxaeHu. OmucaH
croco0 paboThl U CXEMHOE pellleHne THAPATHONW YCTAaHOBKHU JJISI TOOBIYM HEPTH B yCIIO-
BHSIX MOHMKEHHOTO IUIACTOBOTO AaBiieHus. [loctpoennsie Ha P-T nuarpamme oCHOBHbIE
TEOPETUYECKHUE MPOLIECCHI, KOTOPBIE OCYIIECTBISIOTCS B THAPATHON YCTAaHOBKE.
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CEKUMA «<MCTOPUHECKNE HAYKU»

K BOIIPOCY Ob OTHOINEHWH K BOEHHBIM CHHELHTUAJIUCTAM
B KPACHOM APMHH B IOAbI I'PAXKIJAHCKOU BOUHBI
(ITO IUTEPATYPE PYCCKOI'O 3APYBEXKbS)

baknanoea U.C.

JOTICHT Kaeapbl TYMaHUTAPHBIX M COIMAIBHO-TIOTUTHYECKUX HAYK, KaH/I. UCT. HAYK,
JIOLIEHT, MOCKOBCKHIA TOCY/IapCTBEHHBIN TEXHUYCCKHUI YHUBEPCUTET TPAKIAHCKOM aBUAITIH,
Poccus, r. Mocksa

B craThe aHanu3upyOTCS TOUKHU 3PEHUSI SMUTPAHTCKUX aBTOPOB OTHOCUTEIBHO MOJIOXKE-
HUS BOCHHBIX crieninanncToB B KpacHoii apmuu B rojbl I'paxaanckoi BoitHbl. Oco00e BHUMaHWE
YAENAETCSI PACCMOTPEHHUIO B3aUMOOTHOIIICHUM B CHCTEME JyyMBHUpaTa KOMaHJIHUp — KOMHUCCap.
Onpenensiercsi, 4To, MO0 MHEHUIO SMHUTPAHTCKUX aBTOPOB, OCHOBHOM JIMHUEH OOJIBIIIEBUCTCKOTO
PYKOBOJCTBA IO OTHOIICHHUIO K BOCHCIICIIaM ObLTa UX 3aMEHa Ha «KPACHBIX» KOMaHIUPOB.

Kniouesvie cnosa: nureparypa pyccKoro 3apyOebsi, SMHUTPAHTCKUE aBTOPHI, | pakaaH-
ckas BoitHa, KpacHast apmusi, BOGHHbIE CIICIIHAIUCTHI.

B obmupHo#t muTepaType, MOCBAIMICHHON MpobieMaTtuke ['pakmaHCKON BOWHBI B
Poccun, orMeuaeTcsi, YTO BOCHHBIE CIIEIUATKMCTBI CHITPAIH OOJIBIIYIO, a, IO MHEHHIO Ps-
Jla SMUTPAHTCKUX aBTOPOB, PEIIAIONIYIO POJIb B cOo3MaHnu KpacHoil apmuu [cM., Hanpu-
Mmep: 1, ¢ 29; 3, c. 247]. Bo BcsikoMm ciydae, o JaHHBIM renepain-ieiteHanra A.U. /lenu-
KHUHA, TIPAKTUYECKU BCE COBETCKHE (DPOHTHI BO3IIIABIISLIM OBIBIIME CTapiine OQUIEPHI
WNmneparopckoit apmun. Ito Obun reHepan-ieirenant [I.I1. Tlapckuii, mOIKOBHHK
C.C. Kamenes, renepan-maiiop [LII. Certun, renepan-neiirenant A.E. CHecapes [3, c. 144].

Bomnpocsl, cBsizaHHBIE ¢ KOJIMYECTBOM 0¢uiepoB MmMnepaTopckux BOOPYKEHHBIX
cu, cnyxuBux B PKKA, u ux MoTuBaiuen, Halid cBoe OTpakeHue, Kak B IUTEPAType
pycckoro 3apy0exbsi, TaKk U B UCTOpUOTpa(UUECKUX HUCCIEIOBAaHUAX, B TOM YHUCIE, U
IIPUHAUIEKAINX TIEPY aBTOpa JaHHOW CTaThU [CM., Hanpumep: 2]. TeM He MeHee, B 1ie-
JSX M300paKEHUsl TOJHOW KapTUHBI NMPOTHUBOCTOSIHHS Hadana XX BeKa, MPOJIOJDKAeT
MIPEJCTABIATh MHTEPEC, B YACTHOCTH, M3YYEHHE BHUJICHUS YYACTHUKOB | 'pakIaHCKOU
BOMHBI 13 benoro nareps Toro nojgoxeHus, KOTOpoe 3aHMMaIl BOCHHBIE CIIEIIUAINCTHI B
PKKA.

DOMUTPAHTCKUE aBTOPHI, UMEBIIKE OMBIT CIY)Obl B KpacHo# apMun, Kak npaBu-
JI0, OTMEYaJld, YTO MO UX HAOIIOJIEHUSM, B JEHCTBYIOIIMX YACTAX, OTHOLIEHHE K ObIB-
IIMM LApCKUM oduiiepaM B TOT MEPUOJ BPEMEHHU, KOTJ]a OHU JIOMUHUPOBAIU B KOMAH/I-
HOM COCTaBe, ObUIO, MO BBIpaXeHHUIo, Hampumep, A. CoboneBa, «I0CTaTOYHO TEPIU-
MBIM». DTO HAIILJIO CBOE OTPAXKEHUE, B YACTHOCTH, B OMPEACICHHOMN «JIETKOCTU» BCTYII-
JIeHUs B psifibl OONbIIEBUCTCKON MapTHH. B kauecTBe HEOOXOAMMOrO CTa)ka 3aCYUThIBA-
J0Ch y’Ke caMo HaxoxJieHue B pajnax PKKA. (910 xe sSBIIOCh U «IIOBOJIOM» J1JI TAKOTO
BCTYIUICHHS). YKa3aHHBIH aBTOP TaKXKe OTMeual, YTO U MPOABIKEHHE IO CIY>KEOHOM
JIECTHULIE JIJI1 BOCHHBIX CIELMAIIMCTOB 3aBHCEJIO0 HE OT MX IPOIUIOro, a OT HACTOAIIMUX
00EeBbIX YCIIEXOB WJIM K€ HEyJad, BBEPEHHBIX UM yacTeil. B maHHOI cBsi3u, ObIBIIME
oduIepbl TAPCKOW apMUU, TMPHILIEIIINE HA CIYKOY K OOJBIIIEBUKAM W3 PAa3THYHBIX, HO
TOJIBKO HE U3 «UJAEUHBIX» cO0Opa)xeHuil, He ctpemuinch Berynath B psasl PKII (0). ITo
nanHeiM A. Co0OoneBa, ynciio «mapTuiiHbix» komanaupoB B PKKA He mpesblimano, kak
npasuio, 20%. B neiicTBYIONMX 9acTsIX 3TO YHCII0 ObLIO emme MeHsbIe [7, ¢. 7-8].
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HMHCTATYT BOEHHBIX KOMHUCCAapoB B KpacHON apmuu CO34aBalICd OAHOBPEMEHHO C
BBEJICHUEM CHCTEMBbI BOEHHBIX crenuanuctoB. M takoe monoxeHue nena ObUIO BIOJHE
JIOTUYHO, TaK KaK M3HAYaJIbHO IIaBHOW 3aJ1a4yeii KOMHCCAapOB, KaKk OTMEYaJl, B YACTHOCTH,
reHepai-maiiop A.W. Annorckuii, HEKOTOpOe BpeMsl JJaXKe PyKOBOJMBIIUN OOJBIIEBUCT-
CKOIl AkaneMuel reHepanbHOro mrada, Oblja CIIeKKa 32 «BOCHCIEIaMI) C LENbI0 HEeJl0-
MYIIEHUs OpPTraHU3alUi «KOHTPPEBOIIOIMOHHBIX 3aroBopoBy». (Kpome sToro, coBeTckoi
BJIACTBIO CTABUJIACH €IIIE€ M YHCTO MPAarMaTH4ecKas 3a7a4a — YYUTbCS Y HOCUTEIEH COOT-
BETCTBYIOIIMX 3HAHUN «BOEHHOMY Jieny»). OHako aaxe B cucteMe chopmMupoBaBIIero-
cs IyyMBHUpaTa, BKJIIOYABLIEIO0 KOMHUCCApa U KOMaHAUPA, MOCIEIHUN, IO MHEHUIO yKa-
3aHHOTO aBTOPa, COXPAHUI CBOOOIY U CAMOCTOSITEIBHOCTh BO BCEX BOCHHBIX, B TOM UYHC-
Jie, onepatuBHBIX Bompocax. [1, ¢. 31]. (3ameTuM B ckoOKax, YTO aHAJIOTMYHAsl TOYKa
3peHus MpeCTaBIeHa U B COBETCKOM ncropuorpaduu Havana 20-x rogoB. B wactHoCTH,
M.H. TyxaueBckuil B OJHOM U3 CBOMX CTATEM, HAMMCAHHBIX B XxoAe ['pak1aHCKOM BOU-
HBI, OTMEYaJl, YTO HEOOXOIUMO «OE3yCIIOBHO JOBEPSATHY» OBIBIIMM IAPCKUM OQUIEpam,
«MPUCOETUHUBIINMCS K IpoJieTapuaTy». B NpOTUBHOM cilydae, Ha3HA4€HHE BOEHHBIX
CIELUATIMCTOB, «CBA3AHHBIX IO pyKaM M HOTam», HE MOKET NMPUHECTH JeNy HUKAKON
nosb3bl) [8, ¢. 36]. Tem He MeHee, Bce MPUKa3bl KOMaHAUPA-BOCHCTIEIA JOJKHBI OBLIN
00s13aTeIbHO U3YYaThCA U BU3HUPOBATHCS KOMHUCCAPOM C LIEJIbI0 YTBEPHKACHUS TOTO, YTO B
HUX HE COAEPIKUTCS «HUYETO KOHTPPEBOIIOLMOHHOTOY». B ciydae Hecornacus ¢ pelieHu-
€M KOMaHJHpa, KOMUCCcap, HE UMesl TpaBa 3aJepKUBATh MPHUKa3, MOT «00KaIoBaTh €ro
mo komaHae». [Ipuuem, momoOHBIN TOPSIAOK AEHCTBHUM Kacalics Ja)e YICHOB BOCHHBIX
PEBOJIIOIIMOHHBIX COBETOB, CTOSIBIIMX Ha BEPIIMHE «KOMHCCAPCKOW HepapXum» (3To ObI-
U KOMHUCCAphl, HaJ3UpaBIINe 3a JEHCTBUAMH KOMAaHAYIOIIUX apMHsIMH, GpPOHTAMHU U
riaBHOKOMaHytomumu) [1, c. 31-32].

I'enepan A.W. Augorckuii CBUIETETHCTBOBAI O TOM, YTO OOJIBIIIEBUCTCKUE PYKO-
BOAUTENHN «OOJBIIE BCETro» OOSUIMCh M3MEHBI BOGHHBIX CIENMANUCTOB. J[aHHYIO cUTya-
uto Anexcauap MiBaHOBUY OOBSICHUII BO3MOKHOCTBIO «BAYKHBIX» MOCIIEJCTBUH, BIIOTh
JI0 «Kpaxa» Ha TOM WM MHOM ydacTKe OOEBBIX JEeHWCTBHUI. B kauecTBe MOATBEPKIACHUS
CBOMX CJIOB I'€HepaJ MPUBEJI Ciy4yald ¢ NOJKOBHUKOM B.S. JItoHIEKBUCTOM, ABISBIIAMCS
HavYaJlbHUKOM ITaba o0opoHbI «kpacHoro» I[lerporpama. Ykazanuslii oduiep mepenan
redepainy ot uHpantepun H.H. FOnennuy, Bo3rnasisiBiieMy aHTUCOBETCKHUE BOOPYKEH-
Hble cuiibl Ha CeBepo-3amane Poccun, mman Hanbosee BBITOJHOTO AJis OCJIBIX BOMHCKUX
dbopmupoBanuii HacTymuieHus Ha Ilerporpan. Brocnencreuu nestenpHOCcTh B.S. JIFoH-
JIeKBHUCTa ObLJIa pacKpbITa, a OH — paccrpensH [ 1, c. 32].

B nuteparype pycckoro 3apyOexkbsi OTMEUAeTCs, YTO COBETCKasl BIACTh, MCXO-
JMBIIIAst U3 KIIACCOBOTO MPHUHITUIIA, BOOOIIE-TO, TaK U HE HAYYMIIACh CUUTATh «CBOUMMY» U
JIOBEPSATH, TAXKE «CTAPATEIHHOY» UCTIONHSBIINM BCE TIOJIOKEHHBIE 00513aHHOCTH BOCHHBIM
CIICLIMATUCTaM, SIBJISIBIIUMCS JJIs1 HEE€ UCKITFOUUTEIBHO «UYKJIBIM 3JIEMEHTOM». B nanHOI
CBSI3HM, IO MHEHUIO ToikoBHUKa H.B. [IsaTHHIIKOTO, KOMaHAMP-BOCHCIEL HAXOIUIICS Ha
MOCJIEIHEM MECTE BCJEJ 3a KOMaHIUPOM-KOMMYHHCTOM, KOMaHJIUPOM-KaHAUIATOM B
napTuio U3 pabodnx, KOMaHJAUPOM H3 TOPOJCKUX JKUTEIEH M KOMaHAUPOM M3 OaTpakoB
[6, c. 4]. [ToaToMy reHepanbHOW JIMHUEH B KaJpOBOW MOJMUTHUKE OOJBIIEBUCTCKOMN map-
TUH, KaK OTMEYAJIOCh B JIUTEPATYPE PYCCKOTO 3apy0exnbsi, ObUT KypC Ha 3aMEHY OBIBIIMX
ouniepoB MmnepaTopckoii apMuu, 3aHMMaBIIMX KomaHaHble AokHOcTH B PKKA, Ha
«KpacHBIX KOMaHJIUPOB» [cM., Hampumep: 6, c. 4; 7, c. 7]. U 6onbpieBUCTCKOE PYKOBO/I-
CTBO, 10 JJAHHBIM, B YaCTHOCTH, N0JIKOBHUKA B.H. IIsTHHIIKOTO, CTpEMHIIIOCH MPOU3BECTH
JAHHYIO 3aMEHY B MaKCHMAaJIbHO KOPOTKHE CpOKU. Bo BcsikoM ciydae, yke K KOHILY
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1919 r. KOIMYECTBO BOSHHBIX CIICIIMATUCTOB B KOMaHAHOM coctaBe KpacHoit apmum co-
KpaTWJIOCh C TPEX YETBEPTE J10 TTOJIOBUHBI [6, C. 4].

Bonee xxectkyro onenky nonoxxenus BoeHcnenos B PKKA, no cpaBHenuto ¢ npu-
BEJICHHBIMU BBIII€ MHEHUSIMH, Aasl ObIBIIKK [ TTaBHOKOMaHAYOMUI BoOpyKeHHBIX CHII
Ora Poccuu, renepan-neiittenant A.M. [enukun. [lo MHEHHIO yKa3aHHOTO aBTOpa,
ObIBIIME KaJpoBbIe oduIiepbl MMmmnepaTopckux BOOpY:KEeHHbIX cuil B KpacHoil apmuu
HaXOJIUJIUCh HE B «CHOCHOI», KaK YKa3bIBaJIOCh BBIIIE, CUTYAllH, & B TIOJIOXKEHUU «ape-
CTAHTCKOW apTenn», pojib HaA3UpaTeiaeil B KOTOPOMl BBINOJHIA Komuccapsl. [Ipu sTom
NocJielHue, Ha B3rIsA[ AHTOHa VBaHOBHYA, AEHCTBUTENBHO «HUCIOJBOJIbL» YUYHIUCH Y
CBOMX «apeCTaHTOB» BOCHHOMY MCKYCCTBY. [Ipuuem HEKOTOphIe MpeycreBad B 3TOM
Jiese, Ipyrue Ke Tak U ocTaBaiuch Heydyamu [3, c. 144]. IIpoananu3upoBaB arutaiyoH-
HOE BO33BaHME K OCJIBIM coijiataMm, KazakaMm u oduiepam, a Takxke mpuka3 Ne 64 ot 24
HOs10pst 1918 1. mo KpacHoit apmun, rerepan A.W. JleHuKuH cenan BBIBOJ O TOM, 4TO HE
ToJIbKO Tpencenarenb PeBBoencoBera Pecnyomuku JIJI. Tpoukuid, noanucaBmumi yka-
3aHHBIE IOKYMEHTBI, HO U OOJBIIEBUCTCKOE PYKOBOJICTBO, B LIE€JIOM, JHIIEMEPHO MPHU3HI-
BaBIlIME B CBOU Psijibl OOWIIOB aHTUOOJBIIEBUCTCKUX BOOPYKEHHBIX (hOpMHUpOBaHUM, Ha
caMoM JieJie UMENH B BUAY pacrpaBy ¢ O6ensimu opuuepamu. BeiBoa renepana A.U. [le-
HUKWHA TakoB: «OHU 3Balid, HO OBLIH XeCTOKM» [4, c. 93].

Takum oOpa3om, B TUTEpAType PYCCKOTO 3apyOeKbsl MOCTaBJIEH BOMPOC O TOM,
KaKiM OBLJIO TMOJIOKEHHWE BOSHHBIX crienuainucToB B KpacHoit apmun B roasl ['pakian-
CKOW BOWMHBI U HAKOIUIEH OMPEICIICHHBIN ONBIT U3yUYCHUS TEMBI. TeM HE MEHee, Hay4uHast
paboTa 1o ykazaHHOU MpoOieMaTHKe TpeOyeT MPOOIKEHUS aHaINu3a TPYI0B SMUTPAHT-
CKHX aBTOpOB. [Ipuyem, Ha HaII B3IJISAJ, XOPOIIMM pe3yJbTaT MOXET JaTh HE TOJIBKO
YIIIyOJICHHOE U3YYEHUE JINTEPATyPhl PYCCKOTO 3apyOeKbsi, HO M CPAaBHUTEIbHBINA aHAIN3
JTAHHBIX, COJEPXKAIIUXCS B pab0Tax SMHUTPAHTCKUX U 3apyOEKHBIX aBTOPOB, a TaKXKe B
OTEUYECTBEHHOU UCTOpHOTpadUH.
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O YACJIEHHOCTHU MOHI'OJIbCKUX BOMCK
BO BPEMS TIOXO/JA 1237-1238 rr.

3enenckuii 10.B.

3aB. OT/ICJIOM apXeOoJIOTUYECKUX (POHJIOB,

Kpacnogapckuil rocy1apCTBEHHBIA HCTOPUKO-APXEOJIOTUUECKUN MY3€1-3aII0BETHUK,
Poccus, r. Kpacnongap

B craTtbe paccmarpuBaeTcsi BOIIPOC O YUCIEHHOCTH MOHIOJILCKOTO BOMCKa BO BpEMsI I10-
xona 1237-1238 rr. AHanu3upys MHEHUS HCTOPUKOB, aBTOP MPUXOIUT K MHEHHIO, YTO Haubosiee
noctoBepHoi siBisieTcst uudpa 120-130 Teicsty, mpu 3ToM Bo Bnagumupo-Cy3aanbckoe KHsKe-
cTBO ObLIO HarpasieHo 70-80 ThICsY.

Knroueswvie crosa: MOHTI'OJIbI, YUCJICHHOCTb, ThICAYa, KHSXKCCTBO, ITIOX0/, BOfICKO, TYMCH.

Momnronbcknii moxon 1237-1238 1. aBigeTCsa OOHUM U3 HanOoJiee BaKHBIX COOBI-
THH B uctopun Poccun.

Hcropuku B TeYEHHUE MHOTHX JECATUIIETUN CIOPST O YUCICHHOCTH MOHTOJIbCKUX
BOMCK BO BpeMs noxoja npotuB Braaumupo-Cy3nansckoro kHskectsa B 1237-1238 rr.
[Tpu 5TOM Ha3BIBAIOTCS COBEPILIEHHO pa3HbIe U PHIL.

B pycckoii neronuck 4McIeHHOCTh BOMCK bary He HasblBanach, ynoTpeOssuiach
¢dbopmyna 0e3 unciaa. ABTOpbl COBPEMEHHHUKH ATOTO MOX0/1a HAa3bIBAJIM COBEPIIEHHO (aH-
tactruueckue mudpsr 500-600 Teics 4. B TO ke BpeMs mepcHacKuii ucTopuk Pammm-an-
JIH Ha3BaJ MEHBIIYIO JOCTATOYHO TOYHYIO udpy 129 ThIcsd [6, c. 266].

Jlo peomonnu oreyectBeHHble uctopuku (H. M. Kapamsun, U. bepesun, C. M.
ConoBwéB, M. UBanun, H. I'. Ycrpsuios, [. U. Mnoaiickuii u Apyrue) nucaiu, 4YTo BOU-
cko baty nacuutsiBano 300 Teicsau BonHOB. CoBerckue ucropuku (K. B. bazunesuy, B.
T. [Mamyto, E. A. Pa3un, A. A. CtpokoB u apyrue) nu6o nostopsiiu mudpy 300 000,
100 MPOCTO MUCATTU O MHOTOYHUCIIEHHOM BOMCKE MOHTOJIOB.

Nuyro mudpy Ha3Bal H3BECTHBIM pycckuii apxeonor H. M. BecemoBckuit —
30 ThIcsy BOMHOB [ 1, ¢. 633-635]. MBI BUANM, 4TO OH PE3KO COKPATHUI KOJUYECTBO MOH-
TOJIbCKOT'O BOMCKA.

ITo ceenenusam Pammn-an-/IluHa u Apyroro mepcuacKkoro ucrtopuka J[KyBelHU B
noxoje bary ydactBoBanu napeBu4H-uMHTH3UAbL: bary, bypu, Opna, [llu6an, Tanryr,
Kanan, Kynbkan, Monka, Menry, bromxuk, balinap, Menry, byuek u I'yiok.

Hcxonst u3 3TOro 1 U3 TOTO, YTO KaXKIbIA YMHTU3U BO3TJIABIISAI COOCTBEHHBIN TY-
MeH (mpumepHo 10 teicsau BouHoB) B. B. Kapranos onpenenun 4ucieHHOCTh MOHTOJIb-
ckoro Boiicka B 120-140 teicsiu uenosek [4, ¢. 97]. [Ipu 3TOM cOOCTBEHHO MOHTOJIOB OBI-
710 npumepHo 40-45 ThICSAY, OCTAJIbHBIE BKJIFOYAJINCH B COCTaB BOMCKa baTy Bo Bpems 1mo-
X0J1a U3 Yuciaa NOKOPEHHBIX HAPOAOB. 3/1€Ch CIEAYET OTMETUTD, UTO HE BCE OTPSIIbI Jeii-
CTBOBalK Ha TeppuTopun Braaumupo-Cy3nanbckoro KHskecTa. J[Ba TymMeHa BO IJ1aBe €
Menry u Kananom Obut HanpaBieHbl Ha CeBepHbiit KaBkas. KpoMe Toro, MOHIoJibl Boe-
BaJIM B FO)KHOPYCCKHX CTETISIX MPOTHUB MOJIOBIIEB.

Hcropuk U. b. I'pexoB u nucarens @. @. [IlaxmMaroHoB mnojarajiu, 4T0 YUCICH-
HOCTh apmuu baty cocraBnsina 30-40 Teicsu wenosek [2, c. 62]. J[. B. UepHbimeBckuit
TalKKe yTBEPXKJAall, YTO MOHTOJbCKAas apMus HacuyuThiBajga OKoJ0 40 ThICSY BOWHOB

[8, c. 132].
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JI. H. T'ymunéB cornacwics ¢ runote3oit H. M. Becenosckoro u ¢ ero mudpoi
30 Teicsi4 BOMHOB. [Ipy 3TOM OH cuMTall, YTO YaCTh BOKCKA BO IJIaBe ¢ MOHK? Beja BOMHY
IPOTHB MOJIOBIEB [3, ¢. 518].

B. Bb. KormeeB pazo6paB cBeieHUSI HICTOYHUKOB O Ttoxoje 1237-1238 rr. BIABUHYI
MPEANOI0KEHUE, YTO YUCIEHHOCTh MOHTOJBCKOrO0 BoOKcka coctaBisuia 70-80 Teicau
[5, c. 135.].

Harckuit ucropuk JI. ne Xapror yrepxnan, uyro apmus baty nHacuuteiBana 120
TBHICSIY BOMHOB, OOJBIIMHCTBO U3 KOTOPBIX ObLIH TIopkamu. H. L. MyHkyeB monarai, 4To
B noxoJ Ha Pyck u B EBpony ObuTH OTIIpaBieHbl CTApIINe CHIHOBbI BCceX MOHT0JOB. [1o-
ATOMY OH MPEANOJIOKHII, YTO YUCIEHHOCTh MOHTOJIbCKOT'O BOMCKa cocTapisiia 139 Teicsau
BOMHOB. Bce coBeTckue uccnenoBatenu nojaraiu, 4ro mudpa 120-150 teicsy nHanbomnee
peansHa. UccnenoBatens u3 bypsarun 5. Xan6ait nassiBaeT mudpy 170 Thicsad, HO OTKy1a
oHa Obula B3ATa HEW3BECTHO. B mocnegHue Toibpl HUCCIEAOBATEIH HA3BIBAIOT LHU(PPY
60-70 teicsiu. b. B. CokonoB mumrer, yto Ps3anb ocaxkganu 60 TeIcssy MOHTOJIOB. ITo
MHeHuio ['. B. BepHaackoro riiaBHBIN KOCTSIK MOHTOJIBCKOM apMuun cocTaBisil S0 Thicsy
BonHOB. A. C. BenkoB u C. B. Jlepkau Ha3piBatoT 1udpy 30 Thicsy (M3 HUX 4 THICAYU
MoHrosioB). Ilo muenuto uccnenonarens Y. Yoiicamba MOHTOIbCKast apMuUsi HACUUTHIBAJIA
40-50 ThICSTY BOMHOB [9].

CoBpemennsiii uccnenosarens FO. B. Cene3nés npuoaut mudpy okoso 70 Teicau
YeJIOBEK IIPH OMKCaHuuU noxoaa npotusB Bnagumupo-Cy3nanbckoro kHsbkecTna [7, ¢. 27].
[Ipu 5TOM OH yNOTpeOIISIET HE COBCEM KOPPEKTHBIM TEPMHUH OPJABIHIIBI, B TO BpeMs KakK B
1237-1238 rr. Opast (3omotoit Opibl) enié He CyIIecTBOBANIO.

AHanu3upys TUNOTE3bl UCCIeIOBaTENe MOXHO clenaTh BhIBOA, uTo nudpsr 300
ThICSY, a TeM Oosiee 500-600 ThICSAY SBJISIFOTCA BBHIMBICIIOM CPEIHEBEKOBBIX aBTOPOB U He-
KPUTHUYHO BOCIPHUHSIBIIMX UX cBeeHUsl uctopukos. Lludpy 300 Teicsiu moBTOpSIN J0pe-
BOJIIOLIMOHHBIE U COBETCKME UCTOPUKH. Takas rpomMaaHas apMusi POCTO HE MOTJIa Cylle-
CTBOBATb.

Jlpyrast KpaifHOCTb — 3TO ONPEJENSITh YUNCICHHOCTh MOHTOJILCKOT0 Bolcka B 30-40
teicsia. JI. H. T'ymunéB, HaszpiBasg Takue mU@PhI, OOBACHSAI 3TO TeM, YTO ITO OBLIO HE
MOJIHOMACIITa0HOE BTOP)KEHME, a KaBajepuiickuii Haber. OmHaKo 3TO OBUIO MMEHHO
noJIHoMaciiTabHoe BTopkeHue. B 1221-1223 rr. nBa TymMeHa MOHTOJIOB BO TJIaBE C
Hxebe u CybeneeM COBEPIIMIN TTOXOJ ropa3 o MeHee MaciITaOHbIiH. bolbIIMHCTBO HC-
TOPUKOB CYUTAET 3TO MOXOJ pa3BeIbIBaTEIbHBIM peiioM. Eciu ke cienoBath JIOTUKE
JI. H. I'ymunéga u ero mnocienoBaresnei cieayer Npru3HaTh, YTO MPUMEPHO TAKOE K€ KO-
JMYECTBO BOMHOB Kak B 1221-1223 rr. cymenu nmokopuTh Tepputropuro Biagumupo-
Cy31anbCKOro KHSKECTBA.

Haubonee BepossTHO onpeAensTh YUCICHHOCTh MOHT'OJIbCKMX BOMCK BO BpeMsl TO-
xona 1237-1238 rr. B 120-130 Thicsiy BouHOB. [Ipu 3TOM 1151 3aBoeBanus Braaumupo-
Cy31anbCckoro KHsKecTBa BeposiTHO Obw1o HampaBieHo 70-80 Teicsiu BOMHOB. TouHyrO
dpy Ha3BaTh HEBO3MOXKHO.
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JINCCEPTAIIMU KAK HCTOPUOI'PA®UYECKHWI ®PEHOMEH

Heanoe A.11.
noreHT kadeapsl punocoduu, KaHI. UCT. HAYK, TOIEHT,
VYpanbckuii rocyapCcTBEeHHbIN I0pUAMYECKU yHUBepcuTeT, Poccus, r. EkarepunOypr

[TpuBoAMTCS KpaTKas XapaKTepUCTUKAa KHUTM KaHJUAaTa UCTOPUYECKUX HaykK, Ipodec-
copa M BEeIYyIEro Hay4yHOro COTpyAHHMKa EkareprHOYprckoil akaaeMuu COBPEMEHHOTO HCKYC-
crBa A.A. IIponuna «VcTopust U3y4eHus: pOCCUMCKON 3MUIpallui B AUCCEPTALMOHHBIX HCCIIe-
nosanusx 1980-2005 rr.» (Mocka-bepnun, 2015), onpenenstorcs ee HaydHasl U MpaKTUYECKast
3HaYMMOCTb, OLIEHKA JIOCTOBEPHOCTH IOJIyYE€HHBIX aBTOPOM PE3YJIbTaTOB UCCIICAOBAHUS.

Knrouegvie cnosa: poccuiickast smurpauus, uctopust Poccun, ncTouHNKOBEAEHUE, UCTO-
puorpadus, METOABl HCTOPUICCKUX HCCIEAOBAHNN, OMOIUOMETPHS, JUCCEPTAIIMH, SMUTPAHTO-
BEJICHUE, PELICH3U.

Ku3Hb MOCTOSTHHO TIpesiaraeT HaM BBI3OBBI M MPOBEPSIET, TOTOBBI JIM MBI UX pe-
MIUTh. TaKM BBI30OBOM B CBOE BpEMs CTAIM BO3MOKHOCTh 3HAKOMCTBA U HEOOXOIUMOCTh
u3ydeHus poccuiickoit smurpanuu. C Hayana 1990-x rr. Mmbl HaOII0Ja€M B3PBIBHOM POCT
WCCTIEIOBAaHUN W MYyOJIMKAIMKA 10 03HAYeHHOW TeMe. MOIIHBINA TOKYMEHTaIbHBIA MTOTOK
MEeYaTHBIX PabOT pa3HbBIX KAaHPOB M PYKOIMHUCHBIX MCCIIEOBAHUN (quCcepTaluii U UX aB-
TopedepaToB) TpeOOBaI OCMBICIEHUS, U ATA MpoOIeMa MOy4riia pa3pelieHre B Tpyaax
M0 MCTOYHUKOBeNeHuto [7], ucropuorpaduu [2], 6ubmuorpaduu [5, 11] u merogonoruu
[10] nzyuenus smurpaunu u3 Poccun Anexcanapa Anekceesuda [Iponuna.

B 2015 r. poccuiicko-repManckoe HU3AaTeAbCTBO «Jlupekr-Menuna» BBITYCTUIIO
kHUry A.A. IIponnna «VcTtopust u3yueHust pocCUUCKON AMUTPAIIMU B AUCCEPTALTMOHHBIX
nccnenoBanusax 1980-2005 rr.» [3-4], KOTOpYIO MOXXHO pacCMaTpuBaTh KaK UTOT BCEX
CYLIECTBYIOUINX M3BICKAHUN ypaIbCKOTO UCTOPUKA B 00JACTH POCCUMCKOrO SMUTPAHTO-
BEJICHUS — HaYKH, Y UCTOKOB KOTOPOU OH CTOSII.

Kuura no-nacrosiieMy akTyajdbHa M HUMEET OOJBIIOE MPAKTHUYECKOE 3HAUYCHHE.
D10 00YCIOBICHO PAIOM MIPUYHH, cpeau KoTophix — pacnag CCCP u nosiBiieHHEM HOBOM
BOJIHBI TTIOCTCOBETCKOW AMUTPAIINU, BAXXHOCTh OCMBICIICHUS OOJIBIIIOTO MACHHOTO, HAY4-
HOTO W KYJIbTYpHOTO OorarcTBa smurpanuu. M, HakoHel, He MOKET ObITh HOPMAJIbHOUN
CTpaHa, Y KOTOPOW €CTh HEU3yYEHHBbIE U HEOCMBICIIEHHbIE KPYIHBIE MPOOJIEMbI, KaKOM
OblJ1a SMUTPALIMS COBETCKOT'O U MOCTCOBETCKOTO MEPUO/IA.

OOBEeKTOM UCCIeAOBAaHUS PELIEH3UPYEMOil MOHOTpa(UH BHICTYIIMIIN AUCCEPTALUN
U UX aBTOpedepathl, NOCBSIIICHHbBIE TPOOIeME U3YUCHHS] POCCUMCKON SMUTPALIMHM U POC-
CHUIICKOTO 3apyOexnbsi.
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[IpenmeT uccienoBanust — cnenu(uka OTPaXeHUsI W W3y4eHUS (EHOMEHA IMHU-
rpalyy B JUCCEPTALIMOHHBIX pab0oTax OTEYECTBEHHBIX HCCIe10BaTeNeH.

OrpomHas U clOXHas 3a7ada, [IOCTaBJIEHHAs: aBTOPOM B KAaUECTBE LIEJIU HCCIE0-
BAaHMS — BBIABICHUE W aHAIU3 JOMHMHUPYIOIIMX TEHACHUUN Pa3BUTHA OTEUYECTBEHHOMU
HAaYKH 110 OCMBICIICHHUIO POOJIEM pOCCUNCKOM SMUTPALlMU B JUCCEPTALIMOHHBIX UCCIENI0-
BaHUSX MOCBSAIIEHHBIX COBETCKOMY M IIOCTCOBETCKOMY IE€pHOJaM, B U30paHHBIX UM XpO-
HOJIOTHYECKHX PAMKAX, PEIICHA YCIICIIHO.

A.A. IIponuHbsIM pazpaboTaHa aBTOpPCKasi KOHILIETLUS MO3HAHUS Mpoliecca pa3Bu-
THUSI OT€YECTBEHHOW HAayKU B 00JIACTU U3YYEHUS POCCUICKON AMUTpaluu, 6azupyromascs
Ha MPU3HAHUU HEOOXOAMMOCTU HCCIENOBAHUS CTPYKTYPhl OTPACIIEBBIX JOKYMEHTOIOTO-
KOB B LIETSIX OLEHKH COCTOSIHMS, BBISBJICHUS TEHICHIMI M MEPCIEKTUB Pa3BUTHUS Hayd-
HBIX HalpaBJiIeHUH, a TaKXKe MPU3HAHUYU AUCCEPTALUMI B KaueCTBE UCTOPUOTPapUIECKOTrO
(eHoMeHa, TO3BOJISIOIIETO BBIIBUTh XapaKTepHbIe OCOOEHHOCTH M TEHJICHIIMH U3yUYEeHHUS
POCCHUICKOM SMHUTPALIMKU HA PA3HBIX 3TallaX OTEYECTBEHHON UCTOPUHU.

IIpennoxeHbl: NTHHOBALMOHHBIE METOAMKHU U3YYEHHS JUCCEPTALMOHHBIX HUCCIIE0-
BaHUI KaK OCHOBAaHHUU HMCTOPUOTPA(PUUECKOr0 KOHTEHTA, BKIIOYAIOIIETO0 KOMIUIEKC
HAy4YHBIX TEKCTOB (aBTOpedepaTsl, MOHOrpaduu, CTaTbU, MATEPUAIIbl U TE3UCHl HAYYHO-
NPAKTUYECKUX KOH(PEPEHLIUH U T. J.); aBTOPCKas MEePUOaU3aLUs MPOIecca SIMUTPALIH U3
Poccun.

Jloka3aHbl: NEPCHEKTUBHOCTD U 3((EKTUBHOCTD UCIIOIB30BAaHUS OMOIMOMETPUH B
KayecTBE OCHOBHOIO METOj/la aHajin3a (KOJIMYECTBEHHBIX M KaUECTBEHHBIX OLIEHOK) JIH-
HaMHKH Pa3BUTHUSl OT€YECTBEHHOW HAyKM IO M3YYEHHIO (DEHOMEHA SMMIPALUU; CHCTEMA
BHYTPEHHUX CBSI3€H U 3aKOHOMEPHOCTEH B I€HEe3uce METOAOJIOIMH, TeMaTHKH, Mpooliie-
MaTUKH, UCTOYHUKOBOM 0a3bl MCCIIEA0BAHNUMN, TOCBSIICHHBIX SMUTPALIUH.

BBenenbl: aBTOpcKHe HayuyHble Ne(UHULUU 0a30BBIX UCTOPUYECKUX M HUCTOPHUO-
rpaduUecKUX MOHATUH, UCHOIB3YEMBIX NP aHadu3e (PEHOMEHA SMUTpAIMH U HUCTOPUU
€ro U3y4eHUs1 B OTEUYECTBEHHOU HayKe.

B mMoHorpaduu cucreMaTu3upoBaHbl HCTOPUUECKUE UCTOUHUKH, UCTIOJIb30BaHHBIE
UCTOPUKAMH-3MUTPAHTOBEAAMH, BKIIIOYast (DOHIBI OTEUECTBEHHBIX U 3apYOEIKHBIX apXH-
BOB; JOKYMEHTaJbHbIE UCTOYHHUKH (JIOKyMEHTaJlbHbIE MyOIuKaluuu, GoTo-, KHHO- U BU-
neoMarepuansl, Oubnarorpaguueckyro NpoayKuuo, pecypesl cetu «HTepHeT»); ucrou-
HUKU JIMYHOTO TPOUCXOXKACHUS (MeMyaphbl U JHEBHUKHU, NMEPENUCKY U HUHBIE AMUCTONSA-
puM, aBTOOMOrpapHUUECcCKyr0 MO33MI0 M MPO3Y, BEUIECTBEHHbIE HCTOYHUKH); IMUTPAHT-
CKYIO JUTEpaTypy (IEpUOAMYECKYIO M€UYaTh, TPYAbl BUIHBIX JAEATENEH dSMUTPALUUA U UX
UCTOPUYECKUX COBPEMEHHHMKOB, PELIEH3UH, OT3bIBbI, HEKPOJIOTH); B pe3yJIbTaTe YCTAHOB-
JeHa nH(pOpMaTHBHAsI IIEHHOCTh apXMBHBIX MAaTEpUAJIOB, OTPAXKAIOUIMX HUCTOPHUIO pOC-
CUICKOM SMHUTpaIlH 1 BBEACHHBIX B HAYYHBIH 000POT UCTOPUKAMU-IMUTPAHTOBEIAMHU.

Ocy1iecTBiaeH KOMIUIEKCHBI HCTOPUOTpapUYEeCKUil aHallu3 IUCCEPTALMOHHBIX
UCCJIEIOBAaHUM U CBSI3aHHBIX C HUMHM Hay4YHBIX pabOT pa3IMyHOW ryMaHUTApHOMN HaIpaB-
JICHHOCTH C WCIOJb30BAaHHEM KOJIMUYECTBEHHBIX W KaYECTBEHHBIX CIOCOOOB MO3HAHMA,
YTO MO3BOJIMJIO: YCTAHOBUTDH BCE BBISIBJICHHBIE OTEYECTBEHHBIMU MCCIIEI0BATENSIMU TIPHU-
YUHBI SMUTPALIMA U OCHOBHBIE PETMOHBI UCXOJa; UJECHTU(PUIUPOBATH CHEIUPUKY dMU-
Tpaliyl Pa3INYHbIX 3THUYECKUX U STHOCOCIOBHBIX TPYII, YCTAHOBUTDH CIIOCOOBI aganTa-
LIUY YMUTPAHTOB, BBISIBJICHHBIE OTEUECTBEHHBIMHU UCCIIEIOBATENSIMU B JUCCEPTALMOHHBIX
paboTax M HHBIX HAy4YHBIX TpyJaxX; YCTAaHOBUTH cleUU(PUKY (PeHOMEHa POCCUHCKOIo
MPABOCIABHOTO 3apy0exkbsi, OTMEUEHHYI0O B HAay4YHOM JMCKYpC€ 3MHIPaHTOBEIYECKOM
HAIPABJIEHHOCTH; OCBETUTh BOIIPOCHI 00pa30BaTENIbHOM, N3/1aTE€IbCKON U MY3€HHOM Jesi-
TEJIBHOCTU 3MUIPAHTOB, OTPAKEHHBIE B HAYYHBIX MCCIIEJOBAHUSIX OTEUECTBEHHBIX UCTO-

143



PHUKOB; BBISIBUTh UMEHA MPEACTaBUTENEH POCCUUCKOTO 3apyOexkbs, NeSITeIbHOCTh KOTO-
PBIX OKa3anach B [10JIE HAYYHOTO MHTEPECA OTEUECTBEHHBIX TYMAHUTAPHUEB.

TeopeTnueckast 3HaUMMOCTb UCCIIEI0BAHNS 000OCHOBaHA TEM, YTO:

— pa3paboTaH U anpoOUPOBAH METOAOJIOTUYECKUI MOAXO0/ KOMIUIEKCHOTO U3yde-
HUS TUCCEPTALMOHHBIX UCCIEAOBAHUN (UccepTanuu, aBTopedeparsl, MOHOTpaduu, cra-
ThU U TI.), OCBSIIEHHBIX ()EHOMEHY SMUTPALIUU, B KOHTEKCTE Pa3BUTHUS OTEUECTBEHHON
I'YMaHUTapHOU HAYKH;

— YCTaHOBJICHBI M CUCTEMATU3UPOBAHbI JOMUHUPYIOLIUE TEHACHIIMA PA3BUTHS OTe-
YEeCTBEHHOM T'YMaHUTApHOW HAYKU B YAaCTU OCMBICIICHHS €10 MPOOJIEM UCTOPUHU POCCUNCKOM
SMUTpAIMH, BKIKOYas BO3AEICTBUE TOCYJApCTBEHHOW MOJUTUKN HA HAyKY, pe3yJbTaThl UC-
CJIEZIOBAHMA, 3BOJIIOLIMIO MX TEMATHKH, ICTOUHUKOBOM 0a3bl U METOJIOJIOTHH;

— JIOKa3aHO MOSIBJIEHHE 3MHUIPAHTOBE/ICHUS KaK HOBOI'O HAIlpaBJIEHHUS B OTEYe-
CTBEHHOW I'yMaHUTAapUCTUKE, N3yYeHA JUHAMUKA €TI0 Pa3BUTHS; ONIPEIEIICHBI OTPACIEBOE
«SIAPO» HIMUTPAHTOBENUECKUX UCCIEAOBAHUN U CMEXHBIE C HUM OTPAciy HAyKH, IOKa3a-
HBI TEMIIBI KX Pa3BUTHSL.

3HaueHue MOJIYyYEHHBIX COMCKATENIeM pe3yJbTaTOB MCCIENOBAaHUS JJI1 IMPAKTHUKU
MOATBEPKAAETCS TEM, UTO:

— pa3paboTaH aJrOpuTM NPUMEHEHUS B HUCTOPUOrpapUUYECKOM HCCIEAOBAHUU
OMOIMOMETPUYECKOT0 METO/Ia aHAJIM3a IUCCEepTalnii; pazpaboTana cucteMa OuOIuOMET-
pUYECKUX TOKa3aTeNiel, MO3BOJIUBIIAS W3YYUTh MOTOK JAMCCEPTAIMI AMUTPAHTOBEIUE-
CKOMl TeMaTHKH, M, KaK CIEJCTBUE, BBISIBUTh XapaKTepHbIE OCOOEHHOCTH POCCHICKOTO
AMUTPAHTOBEACHHUS; anpoOUpOBaHA METOJUKA MPUMEHEHHs] HAyKO- U OMOIMoMeTpuye-
CKOTO IMOJX0/a K MPOBEIECHUIO UCTOPHOTPAPUUECKUX HCCIEAOBAHUM, ONpeneaeHbl BO3-
MO>KHOCTH | TIPEJIeIIbl €r0 MPUMEHEHHs, Joka3aHa 3 (HEeKTUBHOCTbD;

— MOATBEPXkKICHA 3aKOHOMEPHOCTh pacCerBaHUsl HayyHOUW WHGOpMAINH: YyBEIU-
YeHHe B apu(pMETUYECKON MPOrpeccuu KOJUYeCcTBa AUCCEPTALMM, coaepKalux HHPop-
MaIMIO 110 ONPEEICHHON TeMe UCCIeI0BaHus, IPUBOJIUT K BO3PACTAHUIO B TEOMETpHUYe-
CKOM IPOrpecCU KOJIMYECTBA OTpacieil HayKu, B paMKaxX KOTOPBIX BEAYTCS HUCCIEI0Ba-
HUS B pyciie uzydaemoi npoosiembl. OnpesiesieHbl Tpu oTpaciu Hayku (dunonorus, ¢u-
nocodusi ¥ UCTOPHUS), B paMKax KOTOPBIX OCYIIECTBIISIETCS OCHOBHOM MPUPOCT 3HAHUS
HCTOPUU POCCUNCKON IMUTPAITUU B POCCHICKOTO 3apyOeKbsi;

— co37aHbl 0a3bl JaHHBIX «ICTOYHUKN UCTOPUYECKUX UCCIIET0BAHUN POCCUNMCKON
AMUTPAIMU U UX IBOIIOIUAY [6], «bubnuomerpuueckuii MeTo B UCTOpUOTrpadhuuecKux
WCCIIEIOBAaHUAX Ha MPUMEpPE OTedecTBEHHbIX aucceprauuit 1980-2005 rr.» [1], «Poc-
CHUiiCcKasi SMHUTpaIisi B OTCUECTBEHHBIX AMCCEPTAIMOHHBIX HccienoBanusx 1980-2005
rr.» [9], «Ilepuoan3zanus 10- U NOCIEPEBOIOLMOHHON dSMUrpanuu u3 Poccun», Ha KOTO-
pbie odopMIieHbI cBUETeNbCcTBA PocnaTenTa [8].

OueHka J0CTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHUS BbIsIBUJIA:

— TEOpEeTUYECKasi MOJAEIIb UCCIEIOBAHUS U €r0 OCHOBHBIE MOJIOKEHUS TOCTPOCHBI
Ha 00O0OIIEHNU COBPEMEHHOTO HAyYHOTO OIBITa PAa3BUTH T'YMaHUTApPHOTO 3HAHUS, HA
MIPUMEHEHHBIX MHHOBAIMOHHBIX METOJIUKAX HUCTOPHOTPadUUECKOr0 UCCICIOBAHUS; BBI-
JBUHYTass HWCTOPUKOM KOHIEMIUS (POPMUPOBAHUS SMUTPAHTOBEJEHUS KaK HOBOTO
HAIPABJICHUS OTCUECTBEHHON I'yMaHUTAPUCTUKUA BEpUPUITUPYEMa, IOCTPOEHA HA TIPOBE-
pSAEMBIX TaHHBIX U (aKTax;

— KOHIIENITyaJIbHBIC TIOJIOKEHHUS U BBIBOJBI MOHOTpaduu 0a3UPYyIOTCS HA aHAIIU3E
OOILIMPHOTO MAacCHMBa Pa3HOOOPA3HBIX UCTOYHUKOB, KOTOPHIA HacuuThIiBaeT 2172 Haume-
HOBaHUS: 1) uCTOUHUKH (OHUIHATIEHBIE JOKYMEHTBI, CTATUCTHYECKUE JaHHBIC, CIIPABOY-
Has JIUTepaTypa, BOCIOMUHAHUS W THEBHUKH, aBTOOHOrpaduyeckas mpo3a, MaTepHualibl
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MEPUOIUIECKON MeYaTH; MaTepuaibl U TE3UChl HAYYHBIX KOH(EPEHIN; qUCCepTalui U
ux aBTopedepatsl. B paboTe npucyTCTBYIOT CCHUIKM Ha JOKYMEHTaNbHbIE (DOTO- U KUHO-
UCCIIEIOBaHus); 2) nuTeparypa (omyOJMKOBaHHbIE pa0OTHI 110 MCTOPUOrpadHuH, UCTOU-
HUKaM ¥ METOJIaM M3Y4YEHHSI POCCUIMCKOTO 3apyOeKbsi).

Momnorpadus A.A. Ilpornna «VcTopust n3ydeHUss POCCUICKON SMUTPAITUN B JIHC-
cepTarmoHHBIX HccinenoBanusx 1980-2005 rr.» Oyaer BocTpeOoBaHa HayYHBIMHU PabOT-
HUKaMHU U TPENO0IaBaTeNIMU BBICIINX Y4€OHBIX 3aBEJCHUM, MPOPECCUOHANIbHBIE HHTEPE-
Chl KOTOPBIX CBSI3aHbl C UCTOPUEH POCCHIICKON SMUTpPAIUU, AJI IPOBEICHUS CIEIUalb-
HBIX U 0000IIAIONINX HAYYHBIX UCCIIEIOBAHUN U B MEIAaroruueckoM mpolecce; paboTHU-
KaMHU CIIPaBOYHO-OMOIMOrpaduyecKux OTIEIOB ApXUBOB U OMOIMOTEK MPHU COCTABICHUU
TEMAaTHUYECKUX KaTaJOTrOB U OKa3aHUHU CIIPABOYHO-KOHCYJIbTAIMOHHBIX YCIIYT.

Cnenyer TNOAYEpKHYTh, 4YTO  M3Y4YEHUE  JHUCCEpTAllMM  Kak  Hay4dHO-
KBaJIM(DUKAITMOHHBIX PAaOOT MpPECTaBISAETCS MePCIEeKTUBHBIM 00BEKTOM UCTOpUOTpadu-
YeCKUX HCCIEAOBAHUM, CIOCOOHBIX CTaTh 3HAYMMBIM HHIUKATOPOM DPa3BUTHUSL OTeue-
cTtBeHHOW Hayku. [IpencraBieHHas paboTa SBIAETCA TPAKTHUYECKH MEPBBIM OMBITOM
KOMIUIEKCHOTO UCTOPHOTPAPUIECKOTO aHaTN3a.
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CTAHOBJIEHUME U PABBUTUE KABKA3CKOI'O BOEHHOI'O OKPYT' A

Koukaes A.B.

acnupaHT Kadeapbl OTeUeCTBEHHOM UCTOPUHU U apxeoioruu, Poccuiickas akanemust
HApOJHOTO X035MCTBA U TOCyIapcTBEHHOM ciyKO0nbI 1ipu IIpesunenre PO,

Poccus, r. [Isturopck

B nanHoll craThe paccMaTpuBaeTCs poLecc cTaHoBiIeHUsT KaBka3ckoro BOEHHOIO OKpY-
ra B X0Jile¢ IIPOBEJCHHSI BOECHHO-OKPYHOU pedopmbl 1864 r. [IpoananmsupoBana cuTyaius B
MOMEHT 00pa3oBanus KaBka3ckoro BOGHHOTO OKpPYyTa, U B XOJI€ y4acTHUsl BOMCK OKpyra B BOOPY-
KeHHbIX KOoH(uuKTax Poccuiickoit umnepun. OCBelIeH acnekT B3auMOJCHCTBUS KOPEHHOTO
KaBka3zckoro HaceneHus ¢ BOGHHBIM BEJJOMCTBOM.

Kniouesvie cnosa: KaBkasckuii BOeHHbIM OKpyr, KaBka3sckas apmus, Pyccko-Typenkas
BOlHa, Pyccko-fnoHckas BoitHa, MIJIULIMSL.

KaBkasckuit okpyr O0b11 00pa3oBad B 1865 r. B coctaB okpyra, 1mocie psija nepe-
MeH, K 1914 r. B okpyr Bxomgwiu: 7 rydoepuuii (CtaBpomnonbckas, Tudnucckas, Kyranc-
ckas, EnucaBernonbckas, bakunckas, OpuBanckas u YepHomopcekas) u 5 odnacreit (Ky-
Oanckas, Tepckas, [larecranckas, Kapckas u batymckas) — Bcero 12 agMUHHCTpaTUB-
HBIX JejeHui, u3 KoTopsix 3 B CeBepHom KaBkaze, a 9 — B 3akaBkasbe, 00pa3yronIux
KaBka3ckoe HaMECTHHYECTBO, HAMECTHUK KOTOPOTO B TO K€ BPEMs M I'JTABHOKOMAaHNIY-
IoIUi BoWickamu okpyra. Tepputopust okpyra riaaBHeIM KaBka3ckuMm xpeOTOM Jenuiiach
Ha J1Be pe3ko orTinnyaromuecsa yactu. [lepsas — CeBepnbiii KaBka3, nnaue [IpeakaBkasbe
— SIBJISUIACh NMPEKPACHBIM IUIALIAPMOM ISl IPYTOM 4acTH — 3aKaBKa3bsi, KOTOPOE U MOTJIO
MPeICTaBUTh COO0I0 BEPOSTHBIN T€aTp BOEHHBIX JEHCTBUI MpU BOMHE 0OOPOHUTEIBHOM.

3HayeHue co3gaHus U pa3BuTus KaBka3zckoro BOGHHOTO OKpyra ObLIO Ype3BbIYaii-
HO BEJIHUKO, KaK B IOJUTUYECKOM, TaK U COLMAIbHO-3KOHOMHYECKOM CMbIcie. Poccus
VMela 3/1eCh €AMHCTBEHHYIO CYXONMYTHYIO rpaHuily ¢ Typuuen, u Toapko orctoja Poccus
Morna Jocturyth llepcunackoro 3anuBa (MHauiickoro okeana), T.e. He3aMEp3aroIIEro
BbIxoja. Penmbed okpyra, HECMOTpS Ha PE3KO BBIPAKCHHBIA TOPUCTHIA XapakTep (alb-
nuicKui JanamadT), 10nycKaeT BeICHHE BOWHBI OONBIIMMU apMUSIMH, 33 UCKITIOUYEHUEM
HEKOTOPBIX paiilOHOB, TaKWX Kak TiaBHbIM KaBkasckuii xpeber, Jlarecranckas o0nacTsb,
Kyrancckas rybepuus, barymckass obmacTb ¥ HEKOTOpBIE IPYrHe MEHBIIEro pa3mepa
IJIOIA N,

CrnenyeT OTMETHTb, UTO MpH co3aHni KaBka3ckoro BOEHHOT0 OKpyra HeoOXxoau-
MO OBUIO YYHUTHIBATh TaKyl0 YCTOSBIIYIOCS OCOOEHHOCTh, KK CHCTEMa HAMECTHHUYECTBA,
T.e. HA3HAUYEHHUE CTAaBJICHHUKA UMIIepaTopa, KOTOPBIH OCYIIECTBISUT OBl aIMUHUCTPATHB-
HO-TEPPUTOPHAIIBHOE YyIIpaBiieHHE B perruoHe. B 1844 rony cocrosnoch BaxHenee mnpe-
oOpaszoBaHue B MOpsiIKe BhICIIEro ympaBieHus KaBkaszom. Yka3zom ot 27 Hos0ps 1844
rofga HOBOpOCCUHCKUN TeHepan-rydoepHarop rpadp Boponmo M.C. Obul HazHaueH
HamectHnkom KaBka3ckuM M TNIABHOKOMaHIYIOIIMM OTAEIbHBIM KaBKa3CcKUM KoOpITy-
coMm. «CunTar BaxKHBIM, — TOBOPUJIOCH B IIApCKOM peckpunte ot 17 HosOps 1844 rona,-
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n30paTh UCIIOIHUTEIEM MOEH HEMPEMEHHOW BOJH JIHUIO, 00ECIIEYeHHOE BCEM MOUM He-
OTPaHUYEHHBIM JOBEpUEM M COEIUHSIONIEE C H3BECTHBIMU BOECHHBIMHU JOOJIECTSIMHU
OMNBITHOCTbH B IPAKJAHCKHUX JI€NIaX, B JAHHOM MOPYYEHUH PABHOMEPHO BAYKHBIX».

K navamy npoBeneHNss BOGHHO-OKPYKHOW CHCTEMBI Ha TeppuTopun KaBka3ckoro
BOEHHOTI'O OKpyra pacrojaraiuchk 15-i rpeHagepckuit Tudmucckuit Ero MMmepatopcko-
ro BennuectBa Bennkoro kua3s Koncrantuna KoncrantuHoBruya noik, 16-it rpenaznep-
cknii Munrpensckuii Ero Mmneparopckoro Bennuecra kuaA3s Amutpus KonctaHTHHO-
BUYa MOJK, 13- neib-rpenaaepckuii DpuBanckuii Ero Mmmneparopckoro Bemmuectra
nonik, KaBkasckas rpeHagepckas quBusus, 151 Ilsaturopckuit nonk, KaBkasckoe nuHen-
HOE Ka3a4be BOMCKO.

VYmpasnenne KaBkazckoro BOGHHOIO OKpyra COCTOSIO U3 BOCHHO-OKPYXKHOTO CO-
BETa, OKPYXKHOTO 1ITa0a, OKPYKHOTO MHTEH/IAHTCKOTO YIPABIICHUS, OKPY>KHOTO apTHII-
JIEPUICKOTO YIPABJIEHUS, OKPYKHOTO MHXEHEPHOT'O YIPABIICHHS, OKPYKHOIO BOEHHO-
MEJUIIMHCKOTO YIIPaBJICHUS U OKPYKHOT'O MHCIIEKTOpA TocnuTanei. Bo riiaBe ux crosnm
MpPEeACTaBUTEIN BBICIIETO KOMaHIHOIO cocTaBa Poccuiickoil uminepuu (MCKIIIOUEHHE CO-
CTaBIISJIM OKPY>KHbIE BOCHHO-MEIULIMHCKAE WHCIEKTOPbI, UMEBIINE T'PAXKIAHCKUN YUH
JNIEUCTBUTEIIBPHBIX CTATCKUX COBETHHUKOB) [ 1, T.4. ¢.40].

ITocne 1864 r. ¢ yctaHOBIEHHEM MUpa Ha Bcel Tepputopun KaBkasa BoeHHOE Be-
JIOMCTBO TPOJOJDKAIIO UTPATh BAXKHYIO POJb B OCYIIECTBICHUH IUIAHOB PYCCKOI'O CaMO-
JIep>KaBUsl B OTHOILLEHUM 3TOM HALIMOHAJIBHOW OKpauHbl. OXpaHa rpaHull B 3aKaBKa3be
IIOCJIE BXOXKJICHHUSI €TI0 B COCTaB UMIIEPHUH JIOKUJIACh B 3HAUYNTEIBHON CTEIIEHU Ha BOKCKaA
KaBkasckoif apmuu (OKpyra) v Bcerja cuuTanach TPYAHBIM U OMACHBIM BHJIOM CIIyXkKeO-
HOM aesitenbHOCTH. KopioHHas ciyk0a, Kak ee Ha3bIBalld, CHayala B OCHOBHOM JiexKaja
Ha PaCIIOJIOKEHHBIX 3/1€Ch KOPJIOHAMH Ka3a4bUX BOMCKAX M 3aKJII0YANIACh B KAPAHTUHHO-
TaMO>K€HHOM HaJ30pe, 0opb0e ¢ KOHTpabaHI0i U 3alIuTe MPUTPAHUYHOTO HACEJIEHUS OT
Ha0eroB Ko4eBHUKOB. ClelyeT MOJYepKHYTh, YTO K ATOU CIyK0€ JOCTaTOYHO HIMPOKO
IPUBJIEKAINCh MECTHBIE MpperyisipHsle yacTu. K mpuMepy, rpaHully 110 HOBOM JIMHUU
IIOCJIE PYCCKO-TypeuKor BOMHBI 1877-1878 rr. oXpaHsaau Hapsay ¢ Ka3akaMu T'ypUicKas
neuast Apy>KMHa U KyTauCCKU KOHHO-UPPEryJsipHbIil oK. Co BTOpoi monoBuHbI 1880-
X TT. OCHOBHBIE ()YHKIIUU KOPJAOHHOM CITyObl OBLITH BO3TIOKEHBI HA C(HOPMHUPOBAHHBIN B
3akaBKa3be KOPITYC MOTPaHUYHOM cTpaku. OJTHaKO M3-32 HECOOTBETCTBUS €r0 YHCIICH-
HOCTH peajbHBIM TMOTPEOHOCTSIM HAJEKHOTO OOECIEeUeHUs] OXpaHbl pyOekeil Ha BceM
IPOTSKEHUHU T'PAaHULBI Kpasi OKPYKHOE KOMaHAOBAHUE IMPOJIOJIKAIO MPUKOMAaHIUPOBBI-
BaTh B MIOMOIIb CTpaXke BOiicKa, OpaBiue Ha ce0s QyHKIHUIO O0pbObI C KOUEBHUKAMH.

[leHnTpanbHble U MECTHBIE BJIACTH MBITAUCH JIeJaTh BCe, 4TOObI 00€30MacuTh rpa-
Huny mexay Typuueit u [lepcueit ¢ 3akaBka3beM, UCIIONb3Ys TP ITOM BOCHHBIE CUJIbI, B
TOM YHCJI€ U MECTHBIE U PEryJIsIpHbIE BOMCKa U CpeAcTBa JUisi OOpHOBI ¢ BhIJIA3KaMU KO-
4yeBHUKOB. Oco00l 1O cujie CBOEro BIMSHUS M Hauboyiee ocTpoil GopMoil Bo3aeicTBUS
BHelIHero (akropa Ha HaceneHue KaBkasza M, COOTBETCTBEHHO, aIMUHUCTPATUBHYIO MO-
JUTUKY B PETUOHE SBJISIACH, 0€3YCIOBHO, BOWHA. XPOHOJIOTUYECKHE PAMKH HCCIIEI0Ba-
HUS TTO3BOJISIOT HAM PACCMOTPETh B 0003HAaUeHHOM pakypce KppiMckyro BoiiHy, Pyccko-
Typeukyro 1877-1878 rr., IlepByro mupoByro 1914-1918 rr., korja 4yactb TEppUTOPUU
3akaBKa3bsi BXOJAWJIA B TeaTp BOCHHBIX JACHCTBUM, U B KaKOU-TO CTENEHH PYCCKO-
anoHckyto 1904-1905 rr., B KOTOpO# y4acTBOBAJIH MOJIKM TOPCKUX JOOPOBOJIBIIEB.

[To nanubeIM uctopuka B.b. Bunun6axosa, B kamnanuu 1855 1. B KpsiMckyro (Bo-
CTOYHYIO) BOWHY B MPPETYISIPHBIX YacCTSIX W3 pa3IMyHbIX HapoaHocTel KaBkaza cpaxa-
nock 110 30 Teic. yen., B ToMm uucie 18 Teic. (74 KOHHBIX M 66 Memmux coTeH) azepbaii-
JUKAHIIEB, TPY3UH M apMsiH, 12 Teic. mpenacraBureneil HaponoB Jlarecrana, CeBepHoi
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Ocerun, Kabapaer u apyrux obmacreir CeBepHoro u 3amagHoro Kaskaza. Takast cepbes-
Hasl CTaBKa Ha MWJIMLUOHHBIE (popMHUpOBaHUs U3 KOpeHHOro HaceneHus KaBkasza B mep-
BoM mojoBuHe — cepeauHe XIX B. OOBACHsIACH HEAOCTATOYHOM CHJION KaBKa3CKUX
BOMCK.

K Hauany pyccko-Typernikoii BoitHbI 1877-1878 rr., KOorJa BCcTayl BOMpoc 0 He00X0-
JUMOCTH COIEHCTBHS KOPEHHOro HaceneHus KaBkasza peryisipHON apMHM, PYyCCKOE KO-
MaHJIOBaHHME YyXK€ pacrojiarajo 00orarbiM ONBITOM (DOPMHUPOBAHUSA UPPETYISAPHBIX MECT-
HBIX 4acTel, BOCXOIAIIUM elle K BpemeHaM Exarepunsl 1I. [IpakTukoBan co3ganue ot-
pPSAIOB BPEMEHHOM MWJIMLIHMM U3 «MHUpHBIX» ropueB CeBepHoro KaBkaza B kauecTBe
BCIIOMOTATENbHOW CHJIBI JUIsl JEMCTBYIOIIMX 3€Ch PETYISIPHBIX Boiick renepan A.IL. Ep-
MoiioB. B BoitHax ¢ I[lepcueit u Orromanckoii [loptoii B nepBoii nmonosune XIX B. ak-
THUBHO MPUBJIEKAT K O0EBBIM JEHCTBUSM T'OPCKYI0 MUJIUITMIO U 3aKaBKa3CKOE OMOIYCHUE
renepan U.®. ITackeBuy. Tonbko B oTpsife ['ecce B BoitHY ¢ Typkamu B 1829 r. munuius
cocTasJisiia 0oJiee MOJIOBUHBI BCEro cocTaBa: Ha 1216 yen. perynasipHbIX BONCK MPUXOIU-
sock 1315 yen. Munuuuonepos [2, ¢. 263].

MHorue ucCTopruuecKue UCTOYHUKH CBUIETEIBCTBYIOT O TOM, YTO MUJIMIUS BCErAa
dbopmupoBasiach 0€3 KaKUX-THOO CEPbE3HBIX OCIOKHEHHH, O0COOBIX MPUHYIAUTEIbHBIX
MEp U IpPHU U3PATHOM KoJudecTBe N0OpoBoJibleB. CyllecTBEHHONM CTOPOHOM nena Ui
MUJIMIIMOHEPOB OblJIa BO3MOXXHOCTh KO€-UTO 3apa0d0TaTh M 3aHATHCS] HACTOSIIIUM, ITOYET-
HBIM B TOPCKOM cpejie, MY»KCKUM JieJIoM. 3a00Ta 0 Habope MUITUITMOHEPOB, UX OOMYH/IH-
POBaHUM U CHAPSKEHUU JIOKUJIACH LIETMKOM Ha CEJIbCKHE OOIECTBa, a YK€ B COCTaBe
TOUM UM MHOW UPPEryJSIPHON YacTU KaXKIbld BCAJHUK (PAaTHUK) MOJIydall jKaJOBaHbE OT
MpaBUTENbCTBA. [103TOMY B T€UeHUE CPABHUTEIBHO KOPOTKOTO CPOKA U3 MECTHOT'O Hace-
JIEHUS K Ha4Yally pyCCKO-Typelkoi BoiHbI 1877—1878 rr. 6p110 chopMHUpPOBAHO 8 MEHINX
Y KOHHBIX IOJIKOB, 6 IpYXWH, 4 KOHHBIX TMBU3MOHA U 3 nemue coTHU. M3 HuX 6 memux
IpyXuH, 1 KOHHBIN TOJIK, 2 TUBU3MOHA U 2 COTHHU OBUIM YKOMIUIEKTOBAHbI TPy3UHAMH, 3
JTMBU3HOHA — apMsiHaMu, | mosik 1 1 coTHs — a3epOaiipkaHiiaMu, 2 TMOJIKa — JJarecTaHIa-
MU, KabapauHuaMu u apyrumu Hapojgamu CesepHoro Kapkasa.

B uncropuuecknx HMCTOYHMKAX W JIATEPATYPE, MOCBSIICHHBIX PYCCKO-TYPELKON
BoiiHe 1877—1878 rr., comepx)aTcs MHOTOYHCIICHHBIC CBHJICTEIIBCTBA Ieponu3Ma, J100IIe-
CTH W OTBaru, MPOSIBICHHBIX JIMYHBIM COCTABOM HAI[MOHAIBHBIX UPPETYISPHBIX (HOPMU-
pPOBaHU, IEWCTBOBABIIIMNX KaK Ha OaJIKaHCKOM TeaTpe BOCHHBIX JEHCTBUM, TaK M HA KaB-
ka3ckoM. OTMETUM JULIb caeayoniee. Beicuux Harpa 1uisi BOMHCKUX Yacteil — ['eopru-
€BCKHUX 3HaMEH C HAJIHUChIO «3a OTIMYME B Typeukyto BoitHy 1877 u 1878 ronos» B co-
OTBETCTBHUM C YKa3aMHM MMIEpaTopa YAOCTOMJIMCH: OCETUHCKUN W MHTYLICKUN TUBH3UO-
Hbl  Tepcko-I'OpckOoro  KOHHO-UPPETYyJISIPHOTO  MOJIKA,  3aKaTaJlbCKUM  KOHHO-
UppEryJsipHbld TONK, 2-1 I'py3uHckas, 1-1 u 2-a Kyraumcckue nemme Ipy>KUHBI, a C
Hagnucblo «3a B3atue Kapca 6 Hos0ps 1877 roma» — 3-it JlarecTaHCKuil KOHHO-
UppEryJsipHbId NOJK. [loueTHBIMM 3HAMEHAMH IO XOJATalCTBY | JTaBHOKOMAaHAYIOIIETO
U 3aKJIIOYEHUI0O MECTHOM T€OPTHMEeBCKOM KaBaJepCcKOM JlyMbl MMIIEpATOPCKUM YKa30M
ObUIM HarpakJeHbl AJIEKCaHIPOMOJbCKUNH M YedeHCKUH KOHHO-UPPETYNISIpHBIE MOJKU.
N3 coTeH HarpaKJeHHBIX KaBKA3LEB OTMETUM NepBoro B Poccum nonHoro xasanepa ['e-
OPTUEBCKOT0 KPECTa, «JJisi HEXPUCTHAH YCTAHOBIICHHOI0», I0OHKepa 2-ro Jlarectanckoro
TMOJIKA, JIAKI[a M0 HalMOHAIBHOCTH, Jlaba3ana MOparnma Xanuma-oriisl 1 HarpakIeHHOTO
yeTelppMs ['eoprueBckumu kpecramu aBapua ['amxu-Maromen Xanakoa. CoryiacHO
PEIICHUIO BBICILIET0 KOMaH/I0BaHus, B IedcTBYyIoNYyI0 JlyHalicKyt0 apMHIO OBLIIM OTIIPaB-
nensl KyOanckuii u Tepckuil ackaapoHnsl, BnaaukaBkasckuil 1 KybaHckuil ka3aubu 1oJ-
ki u Tepcko-ropckuii upperynsipusiii noik. Havanpauk mraba KaBkasckoil kazaubeit
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nuBu3uu (kyaa Bxoaui u Tepcko-ropckuii nosik) I1. /1. [TapencoB nucan: «CoBepiieHHO B
HUX BIIOOWIICS. DTO OblIa HAcTOAIIAs KaBaJepusi, HEHTaBPb». « ITOT HAPOJ, — JOHOCHII
koManaup KaBka3zckol kazaubelr Opurajpl noakoBHUK W.®. TyraMiauH KOMaHIyIOLEMY
3amagHbIM OTPAJIOM 30TOBY, — 3aCIyKMBAET U3 Psiia BOH BBIXOJAIIEH HAarpajabl 3a CBOIO
0e3ynpeunyro, 0e3rpaHu4Hyl0 XpaOpocTb». BOWHCKHE HOCTOMHCTBA TOPIIEB OTMEYaH
MHOTHE oueBMIIbI. J[oKnanbiBas KOMaHIUPY Ka3aubeil OpHUrajbl O CpakeHUU TPH Jie-
peBHe [lenmu-Cyna, komanaup BrnannkaBkasckoro noska nucan: «OCeTHHBI Ipalluch cO
CBOMCTBEHHOU MM OTBaroi... [lomararo cBOMM JOJITOM JIOJIOKUTH 00 OTIMYHON pacmops-
JTUTEIIBHOCTH KoMaHaupa OCeTMHCKOTro AuBM3HOHA poTmucTtpa EcueBa, 00 OoTInYmsX,
OKa3aHHBIX COTHMKaMU U cyOanTepH-ouiiepaMy, a TaKKe HWKHUMU YHHAMW
[2, c. 260].

Bricoko onenun BcaaHUKOB OCETHHCKOTO JAMBU3MOHA TMOJIKOBHUK JIEHO-TBapIuu
[Tpeobpaxenckoro monka A.A. bepc: «JIydmei kaBanepuu ajisi TOPHON CITYKOBI HEJIB3sI Ce-
0e BOOOpa3uTh, UX JIOIIAAM B ropax Kak y ce0s JoMa, M HET HUKaKOW TaKoW ropbl, Ha KOTO-
PYIO HEe MOT ObI 3a0paThCsl OCETHH, YacThIO BEPXOM, a TJIe Bes JIomaab B moBoay. OceTnH
JIOBOK, TJIa3 Y HETO 30pKUH, JFOOUT CBOIO JIOIIA/b, PEIKO HATPET €i CIIUHY U caM JIOBOJIb-
CTBYETCS MaJIbIM, HO BCErJla MOJTYAJIUB, HE XBACTIIMBY. 3a OTIMYME B O0SIX BCAHUKU U OpH-
1epbl ObUTM OTMEYEHBI PA3IMYHBIMU Harpajamu. 3HakaMu oTiindus BoeHHoro opaeHa 6bun
HarpaxzieHsl Myca ["anmxkeB, Kyru Kypskues, Onbmyp3a ['onros, Mca Manscaros, Bcero 28
yesioBeK. B oduiiepbl ObUH MPOU3BENCHBI: yUacTHUK elie KpbhIMCKOI BOWHBI KaBaliep Tpex
reOprueBCcKux KpectoB Myprys J[30pToB 1 Maromen Manbcaros.

B saBape 1878 r. OceTuHckuil TMBU3MOH y4acTBOBal B 6010 y TaTtap-bazapmxuka
3a ocBoOoxeHne Oununmons (ILtoBauB), B cpakenusx y c. Yarak, Yenemsp, epaepu
u ap. B atux 6osx otnnunnuck nopyuuk I'. Ecenos, kopuet K. A6ucainos, ecayn 1. I'an-
TOB, Maiiop A. Kybarues, noanonkoBHuk I'. AGucanos, cotHuk WM. lllanaes, npanopuiuk
K. Abucanos, pormuctp A. EcemHOB M MHOTHE Apyrue, KOTOpbIE OBUIM OTMEYEHBI
Harpazamu. PsnoBeiM Tepcko-ropckoro MpperyisipHOro Mojka pa3HOBPEMEHHO OBLIO
BbIZIaHO cBbIlEe 200 reoprueBckux kpectoB. Cpenn HUX psaaoBble OCETMHCKOIO JUBU3HU-
ona b. Manwsa3uxos, 3. [loes, K. Typues u 1p., Bcero 46 4enoBex.

B cocrae pelictByromeit KaBka3ckoil apMuM Ha KaBKa3CKOM TEaTPEe BOEHHBIX
nercTBHUi Obut 00pa3oBaHbl U3 ropieB CepepHoro KaBkaza KOHHO-UPPETYIISIPHBIC TOJ-
ku: Kabapanno-KyMbIkckuit (COCTOSIIITUM U3 YETHIPEX COTEH KabapAWHIIEB, OJHOW COTHHU
KYMBIKOB M OJTHOIl COTHM canaraBleB), YeueHckul, ABa Jlarectanckux mnoska (mo 6 co-
T€H). DTU COECMHEHUS] IPUHUMAIN y4acTUE MOYTH BO BCEX OCHOBHBIX CPAKEHMSIX BOM-
HbI. 32 0co0oe oT/InuMe B 0OSX MPHU OAHOM U3 OJIECTAIIUX OMeparuii BOMCK — MITypMe
kpenoctu Kape — 3-it Jlarectanckuii mosk ObL1 HarpaxkaeH ['eoprueBCKUM 3HAMEHEM C
HaAMHChIO «3a B3sTHe Kapcay, a BCaJHUKU MOJIKA MOJTYYUIIH 3HAKH Ha TOJIOBHBIE YOOPHI
C HAJIMKUCKIO «3a oTanure B Typerkyro BOUHY».

OmnbiT MmoOunu3aiuu HaceneHust Kapkasza Ha BoiHy B 1877—1878 rr. ncnoiab3oBa-
csl B pyccko-snoHckoi BoiiHe 1904—1905 rr. Korna Obuto npuHATO penieHne co3aaTh U3
ropleB-100pOBOJbLEB «12 COTEH MO HAPOAHOCTSIM», KaBKa3CKas BOCHHAs aJMUHHUCTpA-
sl B KOpOTKHi cpok chopmupoBana Tepcko-KyOanckuii u qoykomiiekroBana 2-i Jla-
reCTaHCKUH MOJKH, cocTaBuBlIMe KaBka3ckyro KoHHYI0 Opurany. Ee Bo3rnaBui renepa-
maiiop .M. OpOennanu, a monku — cooTBEeTCTBEHHO MOoNKoBHUKH [1. [Tnayxun u I'. Xan-
HaxuueBaHnckuii, Bce u3 reapaun. I'opckasi 00111eCTBEHHOCTh (COOpaHus JBOPSIH, COBETHI
CTapelIlInH U T.I1.) U OCTAJIbHOE HACceJIeHHEe OKa3bIBaJIU MOMOIIb aIMUHUCTPALIUH.

B oOpamennn ['maBHOKOMaHgytOmIEr0 BolickaMu KaBKka3ckoro BOGHHOTO OKpyTa,
Hamectauka Ero MmMneparopckoro BenndectBa Ha KaBkase reHepai-aabloTaHTa, reHe-
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pana ot kaBanepuu rpada N.U. Boponmnosa-Jlamkosa 26 anpens 1906 r. k BouHam 6pu-
rajil CO 3HaHUEM T'OPCKOM IMCHUXOJIOTUU TOBOPHIIOCH: «CKaxkute BceM, 4TO Bbl uecTHo,
HE A CBOEH XKW3HU ciyxuinu cBoerl Pomune Poccum m es BepxoBHomy ['ocymapro
Nmneparopy Huxonato II. Bcnomuuaiite OoeBble MOABHUTH, BCIIOMUHANTE YECTHYIO
KpPOBB, U CIIaBHBIE paHbl MABIIMX Ha MoJie Opanu Bammx toBapuiei. YTpuTe ciae3bl Ma-
Tepeu, MOTEPSIBIINX CBOMX JOCTOWHBIX CHIHOB Ha Jajekou okpauHe. [lepenaiite um no-
CIeqHEe NPUBETCTBUE U YallE PACCKA3bIBANTE UM, KAK YECTHO YMHUPAJIU OHH, HE IMOCPaAM-
nsist cBoet Pogunbl — Poccun u nopororo um pogHoro ayna. Crnacu6o Bam, xpabGpsie Bo-
WHBI, JTOOPOBOJIbHO XOJMBIIHME HAa PAaTHOE IMOJe W 4YecTHO mochyxwuBiimne OtedecTBy!
Cnacu6o Bam 3a Bam nonsur! [la OyaeT otHbiHE cuacTivBa Baiia gonrast :Ku3Hb y poji-
HOT'O 04ara ¥ MupHOro muryral» [2, ¢. 154].

K nauany IlepBoii MupoBo#i B cocTaBe Boiick KaBka3ckoro BO€HHOTO OKpyra (3a-
teM KaBka3ckoit apMun) He ObLIO OTAENTBHBIX KPYITHBIX HAIIMOHAIBHBIX (POPMUPOBAHUIA,
MOCKOJIBKY emie ¢ 1899 r. mpu3blB HOBOOpaHIIEB U3 KOPEeHHOTO HacesneHus: KaBkasa crai
MIPOBOJUTHCS HA OOMIMX OCHOBAHMSIX COTJIACHO JIEHCTBYIOIIEMY B MMIIEPUU «3aKOHOIIO-
JIO’)KEHUI0 O BCEOOIIe BOMHCKOW MOBHMHHOCTH XPHUCTHAHCKOT'O HACENEHUsS», KOTJa Ha
OKPYT CTalu PaclpOCTPAHITHCS NEUCTBYIOIINE B UMIIEPUH 3aKOHOMOJIOKEHHUS O BCEOO-
1Iei BOMHCKOW MOBUHHOCTH [4, C. 127].

Patys B cBOeM BepHOMOJJAHEWIEM [OKJIA[E€ 33 HaJla)XMBAHUE BCECTOPOHHETO
obecnieuenust Boiick, .M. Bopormos-/lamkoB moauepkuBan HEOOXOIUMOCTD «IJISI TTOJT-
Jep>KaHusl JUCHUILIMHBI U CTPOTOTO BHYTPEHHETO MOPsAKa 00€CTIEYUTh HMKHUX YUHOB
OT Ka3Hbl BCEM HEOOXOIMMBIM JUIsI COJIATCKOTO OOMXOMA... TOT/IA... IPU HPAaBCTBEHHOM
BO3/ICHCTBUU HA HUX, OHU OTHECYTCSl K UCTIOJHEHUIO JI0JTa CIIYKObI ¢ OOJIBIINM PBEHU-
€M, U TOTrJa Mpomnarasje TpyaHee Oy/eT MPOHUKHYTh B BOMCKay. UTO mpuMeyaTenbHo, B
9TOM MECTE JOKJIAa/la CTOMT ITIOMETKA, CACIIaHHas pykor umneparopa: «IIpopouecku Bep-
HO» [3, @. 400. On.1. 1. 680. JI. 12]. B 1906 r. Obutn BeIcOYaiilie yTBEPKACHBI TOTO-
TOBJIEHHBIE 1101 pykoBoJAcTBOM M.M. Boponuosa-/lamkosa HoBble «IIpaBuna o nmpu3biBe
BOWCK JIJII COJIEMCTBHS IPakAaHCKUM BJIACTAM», IO KOTOPHIM BOMHCKHE YAaCTH M TOJIpa3-
JIEJICHUs] MOTJIM IPUBJIEKAThCs JUIIb B KpalHuX ciaydasx. C 1906 r. kaBka3cKux ropien
CTajJy OTIPABIATH B Apyrue BoeHHble okpyra Poccun. .. Boponuos-/lamkos cunrai,
YTO KaBKAa3CKHUE HApOJbl «II0 CBOEH MPUPOAHON MPUCITIOCOOICHHOCTH K BOEHHOMY JIETY»
MOTYT IIPUHOCUTD OO0JIBIIYIO TOJB3Y 001meMy OteuecTBy. B BepHONoananHelemM oTye-
Te 3a 1910 r. oH AOKJAABIBAN IIapI0 CBOE MHEHHE IO 3TOMY IMOBOAY: «YMenoe, ¢ He-
OOJBIIMMH TTPEIOCTOPOKHOCTSIMU, BBEJACHHE BOMHCKON MOBUHHOCTH Y MycyibMaH Kas-
Ka3a HE BBI30BET HUKAKUX BOJIHEHUM, U HAPOJbI 3TU NAAYT HE TOJBKO OTIMYHBIX COIAAT,
HO W OTJIMYHBIE CIIENMAaJIbHBIE YaCTHU, KOTOPbIC BHAYAlle Ja)Ke JKEIaTeNbHO CPOpMUPO-
BaTh U3 HEKOTOPHIX IJIEMEH, KaK MEPEXOAHYIO0 CTYNEHb K 00IIEMY MOPSAKY MIPU3BIBAY.

Yro kacaercs Boiick KaBka3ckoro okpyra, To B Hayaje BOMHBI OKOJIO JIBYX TPETEH
€ro BOMCK ObLIO OoTHpaBieHo Ha 3amaa. B HosOpe 1914 r., korna mocine peiga Typeukoro
¢d10Ta IPOTHB PYCCKUX YEPHOMOPCKUX MOpToB Poccusi oObsBuia BoiHy Typrmu, pas-
BepHyTas B 3akaBKka3be KaBka3zckasi apMus n3-3a HEIOCTATOYHOW YHUCICEHHOCTU HE MOTJIa
MPOBOJUTH MIMPOKUX HACTYyHATEIbHBIX omnepauuil. CTpemieHue TYpelKUX BOMCK 3axBa-
TUTh UHUILMATUBY B HAYAJIbHBIA MEPHOJ BOCHHBIX JCUCTBUN HATOJKHYJIOCH HAa TaKoe
IIPOTUBOAEHCTBUE, UTO yxke B KoHIIE 1914 r. B CapblKaMbIIICKOM CPa)KE€HUH OHU NOTEPSI-
JM Bce TpH Kopityca cBoell Tperbelt apmun. 31ech 0co00 oTinymiach 39-s nexoTHas Au-
BH3Hs, B COCTaBE KOTOPOU OBbLIO HEMAJIO TIPeACTaBUTENICH KaBKa3CKUX HapoioB. Tak, 14-
s pota 154-ro nexotHoro JlepOeHTcKkoro nosika kanutaHa Bamakuaze B xone Onectsien
aTaky B IUTHIKU 3aXBaTuiia § CTPENSBLINX OPYIUH, B3sijia B IUIEH KOMaHAupa 9-ro Typel-

150



KOTO Kopmyca xpabporo u jqro0uMoro Boiickamu VcxaHa-manry, HAa9aabHUKOB TPEX JIH-
Bu3uii ¢ ux mradamu, 107 opunepos u 2000 ackepos.

[To6enpr Ha KaBkasckom ¢ponte B 1914-1917 rr. u npoaBukeHHE PyCCKUX BOHCK
B II1yOb Typeukoi TeppuTopuu Ha 250 KM pa3pyliaiy IUIaHbl TYPEIKOTO U FeépMaHCKOTo
KOMaHJIOBaHMsI, 3aCTaBJISUIM X OTBJIEKATh CHJIbI OCMAHCKOM apMHUU C IPYTruX (POHTOB.
XapaKTepHOE HACTPOECHHE BO BPEMsI BOWHBI MHOTUX PYCCKO-TIOJIaHHBIX MYCYJIbMaH BBbI-
pa3ui OJIMH U3 NOTOMKOB KpbIMCKHUX xaHOB Cynran-JloBner ['mpeii: «Moe yOexnenue,
KaK rpakJlaHMHA-MaroMeTaHNHa, a TAK)K€ MHOTHUX JIPYTUX, KOTOPBIX 5 XOPOLIO 3HAI0, Ta-
KOBO, 4T0OBI Typiust Ob171a OBl BEIMKON MaroMeTaHCKOW KyJIbTYPHOUM CTpPaHOM, a, BMECTE
C TEM — JIpyKeCTBEHHOU ¢ Hamen Benukoil Poccuent. [lognaBaTecs BIMSHAIO HEMEIIKHX
WHTPUT HEAOCTOMHO Uil Typuuu, Kak CTpaHsbl, JKEJAKOIIEH CTaTh BO IVIABE MAaroMeTaH-
CKOr0 MHpay». 3JHAUUTENbHAsl 4YaCcTh BCEX KABKA3CKMX BOWMCK CTajla OCHOBOW BOOPYKEH-
HBIX CHJI 3aKaBKa3CKOM JAEMOKpaTU4YecKOi (efepaTHuBHON pecryONKHU, MPOBO3IIIAIICH-
HOM B pe3yJibTaTe PEBOJIIOLIMOHHBIX coObITUI B Poccuu B anpene 1918 r., n yyactBoBana
B OTPXKEHUM HACTYIUICHUS TYPELKOU apMHUH.

Taxum 00pa3om, B BOGHHOW MOJUTHKE KaBKA3CKOW M OOIIEPOCCUHCKONW aJMHUHU-
cTrpanuu Ha KaBkase B yCIIOBHSIX BEICHMS BHEIIHUX BOMH KJIIOYEBBIMM, HAa HAIll B3TJIAL,
SABJISUIMCH CJICYIOINE BOIIPOCHI:

e (opMHpPOBAHUE COOTBETCTBYIOIIETO OTHOIICHUS HACEICHHS K 3aIUTE €IUHO-
ro OTeuecTBa;

®  JIeATEIBHOCTh NPABUTEIILCTBEHHBIX U BOCHHO-aMUHUCTPATUBHBIX L[EHTPaJb-
HBIX M MECTHBIX OPraHOB 10 MOOWJIM3alUU (HE B y3KO BOCHHOM CMBICIIE) KaBKAa3CKUX
HaApOJI0B Ha OOpbOY C BHEIIHEH yTrPO30¥;

® UCIOJIb30BAHME BOCHHBIM KOMaHIOBaHHEM (aKTOpa «IBONCTBEHHOU JOSIIb-
HOCTH» MYCYJBMAaH U MPOPOCCUNCKUX CUMITATHM XPUCTHAHCKOTO HacesneHus Typuuu u
Ilepcun.

Hano umets B Buy, 4TO 3HaUUTEIbHBIE MAacChl KaBKa31EB, IJIaBHBIM 00pa3oM My-
CyJIbMaH, M3-32 CBOMX IPOYHBIX PEIUTHO3HBIX (KHCIAMCKasl COJIMIAPHOCTH)), a TaKkKe
ATHUYECKHX U HEPEJKO MPSMbIX POJACTBEHHBIX («pa3JeeHHbIE HApOJIbl») CBsI3€H CO CBO-
UMU 3apyOeXHBIMH €IMHOBEPLAMH M €IMHOIUIEMEHHUKaMU HE BOCIPUHUMAJIHM BOWHY,
ckaxeM, ¢ Typuueil kak HEmOCpeACTBEHHYIO sl ceOst yrpo3y. HeT Huuero yimBuUTENb-
HOTO U POTUBOECTECTBEHHOTO B TOM, YTO Y MHOTHUX KOPEHHBIX )KUTEJIEH, OTINYAOIINX-
csl CBOEOOpa3HOM KyJbTYpOHM, PENMTMO3HAs M ATHUYECKAas WIECHTUYHOCTH JTUTEIbHOE
BpEMs IpEeBaJIMpPOBaja HaJl OCO3HAHHEM CBOETO MOJANAHCTBA PocCUUICKOM MMIEpUU CO
BCEMH BBITEKAIOIIUM OTCIOJIa OOS3aHHOCTSIMM, JIOJTOM U T.I. 3ajaya BIACTHU Kak pa3 B
TOM U COCTOSJIa, YTOOBI, OJUHHSIS Ty3€MIEB «YCIOBUSAM I'Pa)kIaHCKOTO ObITa», rpaMoT-
HOM MOJUTHKOM clIenaTh UMIEPHIO Ui HUX «OOUIMM JOMOMY», eauHbIM OTeuecTBOM,
NPEJOCTABIISIIOIIMM MPEXKIE BCEro rapaHTHH 0€30MacHO Ku3HU. Beab B maMsaTu MHOTHX
KAaBKA3CKMX ATHOCOB COXPaHWIMCh Pa3pyLIUTEIbHBIE MOCIEICTBUS MOXOJ0B U IpaBie-
HUs nepcoB U ocMaHoOB. [lo MHeHMIO BoeHHOro uccienosarens B. Ilonosa «mpucoenu-
HeHrne K Poccun, k OnmkaiilieMy CeBEpHOMY COCemy, AJIsi OONBIIMHCTBA HAPOIOB FOXK-
HBIX PETHOHOB OBUIO HE TOJBKO MEHBIIUM 3JI0M, HO M CIIAaCEHHEM OT MopaboIieHus: Bo-
CTOYHBIMH MMITCPUSMHU, MCHEE Pa3BUTHIMHU, HECYIIIMMHU paOCTBO U HUIIETY» [5, €. 129].

B BoenHoe Bpems BTopou nmonoBuHbl XIX — Havana XX B. 3aKJIabIBaIMCh U pa3-
BUBAJIKCH TPAIUIIMKA OOEBOTO COIPYKECTBA PYCCKOTO M KAaBKAa3CKUX HApOJOB, a PyccKas
apMus C yY€TOM pacCIIUpPEHUs €€ COCTaBa 3a CUET NPEACTABUTENECH HAllMOHAIBHBIX OKpa-
VH IOCTENEHHO CTAHOBWJIACH B M3BECTHOM CMBICIIE POCCUMCKON UMIIEPCKOM apMUEH, 3a-
IIMIIAIOIIEN MHTEPECHI OTHIOb HE TOJIBKO MIPABSILIEN CaAMOIECP/KABHON BEPXYILKH.
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®EHOMEH PABCTBA B AHTJIMICKOM 3AKOHOJATEJIBLCTBE
IPU DJIVAPJE VI

Mapkoe B.A.
actiupanT Kadeapsl «Bceobiast uicTopus U 00IIECTBO3HAHUE,
ITen3eHckuil rocyaapCcTBEHHBIN yHUBepcUTeT, Poccus, 1. [len3a

B crarbe paccmaTpuBaroTCsi BOIPOCHI, CBSA3aHHBIEC C MOSBJICHUEM padCTBa KaK COLUANb-
HOTO 3JIeMEHTa B AHIJIMM BpeMeH mpasieHus Oayapaa VI. ABTop, Ha OCHOBe aHanM3a CTaTyTa
«O Haka3zaHuu OpoAAT U MOMOIIU OeqHBIM U HeUMYIIUM» 1547 roga, npeanpUHUMaET MONbITKY
[I0Ka3aTh CYIIHOCTh paOCTBa TOr0 NEpUoJia BPEMEHH, IPUUUHBI €ro MOSBJIECHUS, B3aUMOOTHO-
LIEHUSI MeXAY pabaMu U UX BiaJelbllaMt, a TAK)XXE POJIb JAHHOTO paOCTBa B 3KOHOMUKE.

Knrwouesvie cnosa: AHFJIH?[, COIMAJIBHOC 3aKOHOAATCIILCTBO, ITAYIICPpHU3M, HHIICHCTBO,
6pO,Z[H)KHI/I‘leCTBO, pa6CTBO, AKThI I1apJIaMCHTA.

AHrnmiickoe pabcTBO BpeMeH npasieHus Dnyapaa VI mpencrapnser coboit oco-
Oyro0 mpo0sieMy B BOIPOCAxX, CBA3aHHBIX C COLIMAJIbHBIM 3aKOHOJATENbCTBOM THOOPOB-
CKOH 3I0XM, W BCELENO CBA3AHHO C YBEJIIMYEHUEM UYHCICHHOCTU MaylNepu3MpOBAHHOTO
HacesieHus B koposieBcTBe [3]. [TocTosHHOMY TIPUPOCTY HUIIKMX U OpOJAT CIIOCOOCTBOBA-
JM TIPOLIECCHI, 3aTparuBarolniie Bce chepbl OOLIECTBEHHOW >KM3HM AHIJIMH: BOEHHO-
MOJINTUYECKYIO (POCIYCK JIMBPEUHBIX CBUT), COLUANBbHYIO (KOMIUIEKC COLMAIBHOIO 3a-
KOHOJIaTEJIbCTBA B OTHOIIEHHUH MAYIIEPOB), SKOHOMUUYECKYIO (KOHBEPCHS MAaXOThl U IBUK-
IIUS] 4aCTH KPECThSHCTBA B pe3yJbTaTe OrOpa)KMBaHMi) U AyXOBHYIO (pedopmarus, ce-
KyJsipU3aisl MOHAaCThIpCKOro 3emiieBnageHus). Tak, k cepenune XVI| Beka KOJTUYECTBO
Nayrnepu3upoOBaHHOIO HAcelIeHHWs B aHIJIMICKOM KOpOJIEBCTBE Haubojee BO3pOcCio, a
«MHOTOYHMCIICHHBIE KPECThSIHCKHE BOJHEHMS, MPOMCXOIUBIIME MO Pa3HbIM TpadcTBam
emte B nociaeaHue roasl npasiaeHus I'enpuxa VI n yyactuBmmecs B HoBoe 1{apcTBOBA-
Hue Oayapaa VI» [4, c. 219], Tonapko ycunuBaiu co0oi cTpax MpaBUTENIbCTBA Mepe] ma-
ynepusmoM. Ctpax mepea npoTecTaMHu HaIlle]l CBOE OTPaXKEHHE B Y)KECTOUYEHUHU COLM-
aJIbHOTO 3aKOHO/IATEIbCTBA, KACAIOUIETOCS HULIMX U OPOJAT, KOTOPBIE MOTJIM TPUHUMATh
ydacTue B JIF0OOTr0 pojia COIMAIbHBIX BOJIHEHUSIX paju rpadeka U COOCTBEHHOM Ha’KUBBI
[2;4;5,c.137].

Ho nHe Tonbko mogoOHBIE (HaKTOphl MOTJIM CTAaTh MPUYMHOW YKECTOUEHHUS COIH-
anbHOTro 3aKoHojAarenbcTBa. Koponbs Dayapa VI BcTynun Ha npecTon B BO3pacTe JEBITH
net. C caMOoro JIeTCTBa €ro BOCIUTHIBAIM B JyXE€ PEHECCaHCa, B JYYIINX TPATUIUAX I'y-
MaHHU3Ma 1 IPOTECTAHTU3MA. YK€ C paHHHUX JIET OH NHTEPECOBAJICS TEOJIOTHEN, HO NpaK-
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TUYECKH HE MHTEPECOBAJICS CyAb0aMu TPOCTHIX JHoAeH. JIeTKOMBICIHE B OTHOIICHUU
oO11ecTBa ¢ OJIHOIM CTOPOHBI, a C APYTOM, pEreHTCTBO, KOTOPOE ObLJIO 3aUHTEPECOBAHHO B
KaK MOXKHO JITUTEILHOM MPEOBIBAHUU PAJIOM C MOJIOJBIM KOPOJIEM U COOCTBEHHBIM 000-
ranieHueM, HeXeJld perieHueM mpolseM naynepu3upoBaHHOIO HACENEHHUs, CITIOCOOCTBO-
BaJIO CTOJIb HEPACUETIMBOMY M3JaHHIO 3aKOHA, 0Jarojaps KOTOPOMY B aHTJIUHCKOM 00-
IIECTBE MOSIBUJICSI HOBBIN COIMAJIbHBIN cTaTyc paba (Slave). O BaxHO# posu pereHTCKOTo
COBETa B COLMAIBHON IOJUTHUKE TpaBieHUus Iayapaa VI MoXeT CBHACTEIHLCTBOBATH
OBICTPBIN KapbepHBIN B31eT Dayapaa Celimypa — poaHoro Opara [Ixeiin CeliMmyp, Mate-
pu Dnyapaa VI. 3a kopotkoe Bpemst Duyapn Celimyp npuoOpen TUTYIIbI «BUKOHTA, I'pa-
¢da u repriora, pazdoraTen U cTajl MpaKTHYeCKH KopoiaeM AHTimn» [1, ¢. 85]. [loouBmmuch
JIOJDKHOCTH JIOPJA-TIPOTEKTOPa, OH (DAKTUYECKH MOJydall BIACTh €AMHOIUYHOTO MpaBU-
Tessl OT UMeHHu MasojeTHero Jayapaa VI. Umenno B perenrctso Dayapaa Celimypa ObLl
U3JIaH 3J0MONYYHbIA cTaTyT 1547 r. HOcAIUN Ha3BaHUE «AKT O HaKa3aHUM OPOIST U
MOMOIIH O€THBIM U HEUMYITUM» [6, c. 5-8], KOTOpbIN MpeACTaBisiiI COO0N KBUHTICCEH-
IIUIO0 «KPOBABOT'O 3aKOHOJIATEIHCTBA» B OTEUECTBEHHON UcTOopuorpaduu [4, 5].

CraTyT MOCTaHOBIISJ, YTO, €CJIM HUIIMK WUiau Opojsra ObUI MOMMaH B Ipoliecce
«Tpa3aHON U Oe3/IeTbHONY KU3HEACATEILHOCTH, TO 00A3bIBAJIOCH MPUBECTH TAHHOE JIH-
1[0 K ABYM MUPOBBIM CYAbSM, IOPUCIUKIUS KOTOPBIX PacCpOCTpaHsIach Ha TEPPUTO-
puto, rre opoxasra Obul cxBadeH. CybU BBIHOCHINA MPUTOBOP OOBHUHSEMOMY HAa OCHOBE
NPUBEJACHHBIX JI0KA3aTeNIbCTB JIBYX YECTHBIX CBHJETEICH WJIM JTUYHOrO NMpu3HaHusi. B
cly4yae eciii BHHa ObUla JOKa3aHa, TO B CPOYHOM TMOPSIKE MPUKA3BIBATIOCH, «YTOOBI
YIOMSIHYTBIM Oe3/1eIbHUK ObUT ToMeueH OykBoi V. pacKajJeHHBIM KEJIe30M Ha TpyIu, U
ObLT BBIHECEH MPUTOBOP YHOMSIHYTOMY JIHILY, KUBYIIEMY Mpa3gHbIM 00pa3oM, K TOMY
HacTosIeMy JUIy (y KOTOpOro MoACyIuMBIi paboTai, HO motoM coexan — B.M.) B ka-
gectBe ero paba (Slave), uroOsl OH 00Jama M CoAepIKal YIOMSHYTOTO paba y ceOs»
[6, c. 5].

[Tonauany Gpojsira craHOBWIJICS pabOM y CBOETO rocmoinHa Ha faBa roga. Ot mo-
CJICTHETO OH MOT TIOJIYYUTh CICIHAIbHBIA TOKYMEHT — JIMIICH3UIO, TTI0 KOTOPOMY €My Ja-
BaJjach BO3MOXXKHOCTh 3aKOHHO OTCYTCTBOBAaTh Ha pa0OTe y CBOETO T'OCIIOJMHA KaKOe-TO
BpeMs. Ecnu jxe pab HaunHanm Oe3/1eIbHIYATh WIIM cOeTall U OTCYTCTBOBAJl B TCUCHHUE Ye-
TBIPHAJLIATH JHEW 0e3 JHIIEH3UM, TO TOCIOWH 00513aH ObUT HauaTh ero nmoucku. [locie
MOUMKH 0e3/1eTbHUYABIIEeTO WK cOeXaBIero pada, CTaTyT BCEIIEIO O3B0 HaKa3aTh
ero n30MeHneM 1 MPUKOBBIBAHUEM IIEMBIO0 [0, C. 5]. 3aKOH OOBSIBISIT TOCTIOUHA TTOJHBIM
BJIQJICTIBIIEM CBOETO paba M TeM caMbIM MPEBpaIal MOCIETHETO B COOCTBEHHOCTh. Ecnu
KaKOH-TO YeJIOBEK MoiMan u 3aj7epkan y ce0s cOexaniiero paba v mpu 3TOM 3HaJ, 4TO
MOWMAaHHBIA UM YeJIOBEK pad, TO TOCTIOANH JaHHOTO pada MMeeT MPaBoO MPEIbSIBUTH HCK
0 HapyIIEHUU YYKOTo IpaBa BJIAJICHUS U BO3BPATUTh cOexaiiero cede. Bmecte ¢ Tewm,
OH MMEET MPABO U HA «KOMIICHCAIIMIO B JECATh (DYHTOB MOMHUMO MOTEPHh U COOPOB HCKa
3a 3aJiepKaHue ero yKa3aHHOTo pada» [6, c. 5]. [locne Bo3Bpara pada Ka bl TOCIIOAUH
MoJTydas IpaBo elle U J0Ka3aTh, 9TO TOT OT Hero coeran. /(s atoro Bnajgenen padba mpu-
BOJIWJI JIBYX CBHJIETEIIEH, KOTOPBIC MOATBEPKIATHN BUHY 1TO0ETa 1mepes] AByMsI MUPOBBIMU
cyabpsiMu. M TOJIbKO TIOCIIE 3TOTO, €CJIM BUHA OOBUHSEMOT0 Oblja JJOKa3aHa, CyAbH JOJIK-
HbI OBUTK MPHKa3aTh, YTOOBI paldy min 0e3enbHUKY Oblila MOCTaBIICHA METKA CO 3HAKOM
S (Slave), miis Toro 4yTOOBI OH CTAJI BCEM U3BECTEH Kak Oe3ienbHuK U Oerienl. [Tocie 3To-
ro OCYXXJICHHBIA CTaHOBWJICS paboM CBOEro rocrnoiuHa HaBcerga. [Ipu moBTopHOM Oer-
CTBE€ U MOCIEIYIOIEH MOMMKE, TOCIIOANH BHOBH UMEJ ITPaBO 0OPATUTHCSI K MHUPOBBIM CY-
JTbSIM Ha WX OOMIMX MM KBAPTAIBHBIX CECCHSIX C LEBbIO JOKA3aTh MOBTOPHBIN MOOET CBO-
ero paba. /[ns mokazaTenbCcTBa BHHBI TaKKE HMCIOIb30BAIUCH TTOKA3aHUS JIBYX IMPENO-
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CTaBIICHHBIX CBHETeNel. B cirydae mokasarenbCTBa BHHBI pad CTaHOBWIICS MPECTYITHH-
KOM U OCYXKJIEHHBIM «K CTPaJaHUIO OT CMEPTH, KaK MOCTYMNAKT C APYTUMHU MPECTYIHHU-
Kamm» [6, c. 5].

OTaenpHO B CTAaTyTe 3aTparuBajcs BOINPOC COLMAIBHOTO MOJI0KEHUs pada y cBoOe-
ro rocrojrHa M ycJoBUsSl ero cojaepxanus. [IpuroBopennslii k padbcTBy Opojsra mor
pPacCUYMTHIBATH TOJILKO Ha «XJIeO W BOJY WIH MHBO, U TOMY MOJ0OHYIO muIry» [6, C. 5].
['ocnonvH MoOT «IpuKas3aTh yKa3aHHOMY paly paOoTaTh, W30MBasi, MPUKOBBIBAsS LIETHIO
WM UHBIM 00pa3oM, K Takoi paboTe u TpyAy, KaKoil MEep3KOH OHa TOJILKO MOXET OBITh)»
[6, c. 5]. IupIMu crioBaMu, X035iUH pada AOKEeH ObLT CAENaTh KU3Hb MOCIETHETO Mep3-
KO M HeBBIHOCUMOM. J[1000# rocmoJiuH MOT MO3BOJIUTH ceOe MpoaaTh, 3aBellaTh WU
OTJAaTh B YCIyKEHUE TaKoro pada Jro0oMy Ipyromy JIMIy TOUHO Tak K€, KaK OH MOT ObI
CIeNaTh ATO € JIIOOBIMHU APYTUMU CBOMMHU TOBapaMH WM UMYIIECTBOM. B cBOIO ouepep,
pab B Takoil CUTyalluy OCTAaBaJICS CBSI3AHHBIM C HOBBIM BJIAJICIBIIEM TEMH K€ OTHOIICHHU-
SIMH, YTO U C MPEJIbIAYIIUM [6, C. 6].

OTHo1IeHUs TOCTION ¥ paOOB MOTJIM MPUBOIUTH K PA3IMYHOTO POJia CTOJIKHOBEHU-
M ¥ KOoH(pIuKTaM. 3a mpecTyIieHus MoJ00HOro XapakTepa CTaTyT yCTaHaBIMBaJI Haka-
3aHHME B BHUJIE CMEPTHOM Ka3HHU. IHTEpECHBIMU SBISIOTCA BO3MOXHBIE HE3aKOHHBIE JIEii-
CTBUS CO CTOPOHBI pabOB 110 OTHOIIEHHUIO K CBOMM T'OCIIO/IaM, IPUBOIUMbIE B JOKYMEHTE.
Tax, paObl MOTJIM CTOBOPHUTBCS «MEXKIY cOO0W 00 yOWIICTBE W JUIICHUH >KU3HH, WU
HAHECEHUU yBEUUH, OCKOPOJICHUU WJIM M30MEHUHM CBOETO ymomsiHyToro ['ocroanHa uimm
['ocnoku, a TakKe JOTOBOPUTHCA O MOPKOre MX JOMOB, aM0OapoB MJIM 3€pHA... KaK BbI-
KUJIAHUE B 3acajie C OpYKHeM, WM 4YTO-TO MoAoOHoe» [6, c. 6]. Bce atu neiictBus
JOJIKHBI CUMTATHCS TPECTYITHBIMH.

Ecnu cnydanoch, 4ToO MECTO Ha3BaHHOE OpOASroil CBOei Manod poIMHON TaKuM
IUTSL HETO HE SBJSUIOCH, TO 3@ CBOIO JIOKD OH TOTyYal METKY S Ha JIUIE U CTAHOBWIICS pa-
O0M J1s1 )KUTENel TaHHOW MECTHOCTH HaBcerja. Ecnu Humuit uin 6poasra ObUT poKIeH
B JIpYyroil CTpaHe, a 3aTeM 3MHUIPUPOBaI B AHIIMIO, U MPOJIOJKAJI HUILIEHCTBOBATh WJIU
OpOASKHUYATh, TO €r0 OTHPABIISIN B ONMKaNIINUKA MOPT, TJ€ OH JOJKEH ObLJI HAXOIUTh-
Csl HA COJIEP’)KaHUU MECTHBIX >KUTENEH. 37eCh OH JIOJKEH ObUI TPYAUTHCS 10 TeX IOp,
MOKa €ro He nepeaaayT B POJHYIO CTpaHny [6, c. 7].

MO’KHO TIPENOJI0KHUTh, YTO 1EJIbI0 TTOJJOOHOT0 KECTOKOTo OOpallleHus ¢ MOoAaH-
HBIMHM KOPOJIEBCTBA MOCIYKUJIa MOMbITKA aHTJIMICKON BlacTu yepe3 Oojiee yKeCTOUEH-
HBI KOHTPOJIb 3amyraTh OOJIBIIYIO MPOCIOWKY Maylnepu3upOBaHHOTO HACEICHUS U TEM
caMbIM TpecekaTh UX OpOSHKHUYECTBO M COBEPIICHHWE MMM KaKHUX-JTMOO MPECTYMHBIX
nevictBusi. C Ipyroit CTOPOHBI, C Y)KECTOUCHUEM 3aKOHOIaTeNIbCTBA MOTYT OBITh CBSI3aHbI
COLIMAJIbHBIE BOJIHEHUS, IPOUCXOIUBIINE B AHIJIMU B 3TOT MIEPHOJL BPEMEHH, K KOTOPBIM
MPUMBIKAIM HUIIKME U Opojasiru. Henb3st yrmyckaTh U3 BUY U TOMBITKA BO3BBILICHUS pe-
reHTa manojsernero Oayapaa VI, Dnyapna Celimypa, 0 KOTOPOM YK€ TOBOPUIIOCH BBIIIIE.

B cratyre mpuCyTCTBYIOT Ba)KHbIE CTPOKH, KOTOpPbIE MO3BOJISIOT YBUAETh U TO-
HSTH IOJIOKEHUE, B KOTOPOM MOTJIM OBl HAXOAWUTHCS TMaymephl, BBIMOJIHAS TPEOOBaHUS
COLIMAIBHOTO 3aKOHO/AaTenbcTBa. OTMeuaercs, uTo «eciu ux (Bcex Opomsar — B.M.) pas-
JEJIUTh, TO UM MOXHO ObLIO OBbI JIErKO MPOKOPMUTHLCS B TOPOAAX U MECTaX, IJieé OHU PO-
JIVITACH, WK TJI€ OHU OBLTN WITH KU ¥ HAXOJWJIMCh Ha MPOTSHKEHUU Tpex JeT» [6, ¢. 7].
OTUMHU CTpPOKaMH BJAacTh YETKO IOKa3ajla, YTO pealn3alusl 3aKOHOAATENbCTBA B IPO-
IPECCUBHOM U1 HUIIUX M Opondar ¢opme, 6e3 BBeAeHHUS paOCKOro MOJIOKEHUsS Hacele-
HUs, OblJ1a BO3MOXHOW. HO B CBS3M ¢ MpUYMHAMU YK€ YIOMSHYTHIMH BBbIIIE, ObLT BBI-
OpaH MyTb PEMpPECCUBHBIX MEp, KOTOPBHIH B CBOIO OYEpeab 3aKOHUMIICS Oe3yCIENIHO.
IlonTBepKAEHUEM 3TOTO CIYXHUT IOJHAas OTMEHAa JAaHHOIO cTaTyTa B JAaJIbHEHIIEM
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[6, c. 115]. MoxxHO mipuBecTH psia GaKTOPOB, KOTOPHIE MOTJIM MOBIHATh HA OTMEHY JIaH-
HOro cTaTyta. Bo-mepBbIX, 3TO «MOILIHbIE KpecThbsiHCKUE BoJHEHUs 1549 rona, B KOTO-
PBIX, KaK yKa3bIBaJOCh, Maylepbl Urpajid HemMalyto posib» [4, c. 219]. Kpynnsie couu-
aJbHBIC BOJIHEHUWSA, BCIBIXHYBIIME B Pa3MYHbIX 4YacTsaxX AHriauud B 1549 rony, mornm
CTaTh JUISl BJIACTU MPUYMHON PacCMOTPETh MHBIE TIOJIXO/bI K BOIPOCAM COIMAIBHOMN TO-
JUTUKU KOPOJIEBCTBA. BO-BTOpBIX, HE CTOUT 3a0bIBaTh, YTO OCHOBHBIM KOHTHHTEHTOM
JUISL TIOJTy4EeHMsI cTaryca pada ObUIM HUILKE, UMEBUIME CTATyC CBOOOJHBIX MOJJAHHBIX
KOpOHBI. IMEHHO 3TOT (akT, MO HaleMy MHEHHUIO, MOT ChITpaTh pOjib B MPUHITHH 00-
paTHOTO penieHust 00 OTMEHE JaHHOTO CTaTyTa.

CrouT Takxe MOIYEPKHYTh, YTO PaOCTBO, NUCTOYHHUKOM KOTOPOTO SIBISUIMCH HU-
ye U OpoJsary, He HOCUIO B ce0e KaKoH-11M00 BaKHON 3KOHOMHYECKOW COCTaBISIONIEH
U HE UTpajio 0co0oif posid B aHTIIHICKOM 3KOHOMUKE. [ JTaBHOM 11€1b10 MOSIBJICHUS TAKOTO
pabcTBa Oblia MOMBITKA €11l CUJIbHEE 3amyraTh HUIIUX, U OTOUTh y HUX JKeJIaHUe CTaHo-
BUTbCA OpoasiraMu. C Apyroil CTOpoHBI, TaKOM crnoco0 MOo3BOJIAN Oosiee paauKalbHO
MPUKPETUTh OPOIAT K KOHKPETHOMY MECTY, YTO YK€ MBITAI0Ch CAENaTh MPaBUTEIbLCTBO
I'eapuxa VIl u Ha 9TO Takke oOpalmaeTr BHUMaHHE pacCMaTpHUBAEMbIii HAaMHU CTaTyT. B
CBS3M C MOCTOSIHHBIM YBEJIMUEHUEM MAayINEepOB B KOPOJIEBCTBE U OblIa MPEAIPHUHSTA I10-
IBITKA JKECTKOIO KOHTPOJS, Pe3yJIbTaTOM KOTOPOH SIBUJIOCH IMOSIBJIEHUE paOCTBa Kak
BPEMEHHOTO COITMATBLHOTO (JeHOMEHA.
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