& =
N 0O
e e
- = ‘-:,.)A
@
o

ArEHTCTBO MEPCMEKTUBHbBIX HAYYHbIX UCCAEQOBAHUN

TEOPETUYECKUE N NPUKJTAOHBIE
ACMEKTbl COBPEMEHHOW HAYKMU

COOpHUK Hay4YHbIX TPYOAOB NO MaTepuanam
IV MexxgyHapogHom Hay4HO-NPaKTUYeCKON KOH(epeHLNK
r. benropog, 31 /okTa6psa 2014 r.

k)
P>

Yactb |




ATEHTCTBO HNEPCIIEKTUBHBIX HAYUYHBIX UCCJIEJJOBAHU
(ATTHN)

TEOPETUYECKUE U ITPUKJIATHBIE ACITEKTbI
COBPEMEHHOU HAYKH

COOpHUK HAYYHBIX TPYJIOB
10 MaTepuaiam
IV MexnyHapoTHOM Hay4YHO-TIPAaKTUUECKON KOH(epeHIInun

r. benropon, 31 okTsa0ps 2014 r.

B Tpex vactax
Yacrs |

benropon
2014



VJIK 001

bbK 72

T33

T33

ISBN 978-5-9906029-0-8

Teopernyeckne M NPUKJIAJIHbIE ACHEKTHI COBPEMEHHOM HAYKH :
COOpHUK HAYYHBIX TPYZOB IO MaTepuaiam [V MexmyHapoaHoil Hay4dHO-
npaktuyeckoi koHpepeHuuu 31 okts0pa 2014 r.: B 3 u. / Ilox oOuwr. pen.
M.I. IlerpoBou. — benropon : UII Ilerposa M.I'., 2014. — Yacrts 1. —
218 c.

ISBN 978-5-9906029-0-8
ISBN 978-5-9906029-1-5 (Yacts I)

B cbopHuKke paccmaTpuBaroTCs aKkTyalbHble HayyHbIE MPOOJIEMBI IO MaTepuatam
IV MexnayHaponHoil Hay4HO-TIpakTHuecKoi KoHbepenuuu «Teopernueckue u MpH-
KJIa/IHBIE aCTIEKTHI COBpeMeHHOH Hayku» (T. benropox, 31 oktsaops 2014 r.).

IIpencraBiaeHsl HaydyHble JOCTHXKEHMS BEAYLIMX YYEHBIX, CIEIMAIUCTOB-
MIPAKTUKOB, ACHUPAHTOB, COUCKATeNed, MarucTpaHTOB U CTYAEHTOB MO (pU3HKO-
MaTeMaTUYECKUM, XUMHUUECKUM, OMOJIOTHUECKUM, CEIbCKOX03IHCTBEHHBIM, TEXHUYE-
CKHMM HayKaM.

Nudopmanus 06 omyOIMKOBaHHBIX CTaThsIX MPEIOCTaBISETCS B cHCTeMY Poccwii-
ckoro uHaekca HayyHoro nutupoBanus (PUHILI) mo morosopy Ne 1483-07/2014K ot
04.07.2014 r.

DJNeKTpOHHAs BEpCUsi COOPHUKA HAXOIUTCS B CBOOOJHOM JOCTYIC Ha caiTe:
www.issledo.ru
YK 001
BBK 72

© KonnexTtus aBTopos, 2014
© UII Ilerpora M.I'. (AITHU), 2014

ISBN 978-5-9906029-1-5 (Hacrts I)



COIEPKAHHUE

COTEPTKAHIE .....oooneeeenveenesensssssssssnsssssssssssssssssssssssssssssssssssssssasssssassssssssssessssssssssssssssssssssssssssssosss 3
CEKLINS «®USNKO-MATEMATUUECKUE HAYKMS ...oouneemeeeennreemsesensesessssssssssssssssssssssssses 6

3yesa H.M., Boromun H.5. O BTOPOII OCHOBHOI KPAEBOM 3AJIAYE TUIIA
PUMAHA JJIS1 TPUAHAJIUTUYECKUX ®VHKIIUH B IJIOCKOCTH CO LIETSIMU

Pacmopzyesa A.B., Bonomun H.B. O BTOPOIX OCHOBHOU KPAEBOI 3AJTAUE TUITA
PUMAHA C PA3PBIBHBIMU KOD®OULUEHTAMU JIJ151 TPMAHAJIMTUYECKUX
OYHKIUM B CIIYYAE MOJIYTITIOCKOCTU........ocoovoeeeeeeeeeeeee e, 8

HInunesa A.A., Aneitnuxkos C.P. O BOSMOXHOCTU PETUCTPAILIN CUT'HAJIOB
AJAEPHOI'O CITMHOBOI'O PE3BOHAHCA JIETKUX SJEP B

HOJIMKPUCTAJUVIMYECKHUX COEUHEHMAX ........oocoiiiiiiiiiiiiiiiiiicecieeciccceeice 11
CEKLUUA «XXUMUYECKUE HAYKMR .....uunenritnitititninitnesscsucsssesscsssessisssssssssessssssssssesssaees 16

Jleonmuvesa A.H., Bvisicanoe A.B., @apxan Y. X. Y IAJIEHUE CEPbI N3 TOIVINB

OITACHO JJIA XKHU3HU BCEI'O JKHMBOTITO ...ttt 16

Pouk b.O., 3yéapes M.A. PASPABOTKA ITOOITEPAITMOHHOM CXEMBI IIPOLECCA
SJIEKTPOSPO3MOHHOI'O TUCHEPTPOBAHMA BBICTPOPEXYIIEN CTAJIA B
JUCTUIIIMPOBAHHOM BOJE ..ottt 20

Akmaral Utelbayeva, Myrzabek Ermakanov, Nurlan Zhangabay, Bolysbek Utelbayev,
Maira Kalshoraeva HYDROGENATION OF AROMATIC HYDROCARBONS AT
PRESENCE RhMo/MONTMORILLONITE CATALYST..c..iiiiiiiiieeeiereeeeeeeeeeeseeee e 22

CEKLNA «<BUOJIOTUYHECKUE HAYKU» ...uuuecniriniririninnirinniriinsinssisnnssinssissssssessssessssessnsseas 25

Boponoea H.B., Konymoéaega C.7K. ICITOJIb3OBAHUE UHTEPAKTUBHBIX METO0OB
OBYYEHUNA B ITPETIOJOBAHM HEKOTOPBIX JUCHUIJIVH I10
CIIEHUAJIBHOCTH «OKOJIOTI TSI ...ttt 25

Mumpaxoe H.B., Hosuyxuit A.A. BJIMAHUE MUKPOBHUOJIOT MYECKOI'O
[TPEITAPATA CEPUU 5M HA COCTAB MUKPO®JIOPBI HOBOPOXIEHHBIX TEJIAT ..29

Ilenkuna O.J1. 3APA’KEHHOCTb TPEMATOAAMU JUKNX BOJOIIJIABAIOIINX
I[TTULL B CPEAHEM ITPUHPTDBILIDBE .......cccooiiiiiiiieeeeee e 32

Hozocan I'.Il., Konosanosa A.fl., Ilpomac B.B., JIu K.I'., Kymanbaesa I'.K.
OIIPEAEJIEHUE BUPYCHOU HAT'PY3KU PHK I'EITATUTA C METOJOM IILIP B

PEAJIBHOM BPEMEHW .......ccoiiiiiiiiii et ettt ettt ettt e ens 34
Pounscun H.O., bapon A.B., bonoaps B.C. CUCTEMbI BUOXUMHWUYECKOI'O
OIMPEAEJIEHMSA I'JTFOKO3bI 1 XOJIECTEPUHA HA OCHOBE HAHOAJIMA3OB............ 40
CEKUUA «CENTBCKOXO3SANCTBEHHDBIE HAYKUY ......ucueerernenrnerneresesssensssessessessessesees 47
Apacanyee C.A., Dponosa A.A. MSICHOU ITOJKOMITJIEKC POCCHUM: COCTOSIHUE U
TEHAEHIIU PA3BBUTHSL........ooiiiiiiieieteeeeeet ettt ettt sttt st 47
TI'epmanyesa H.H. HYT — KYJIBTYPA BOJIBIINX BOSMOXHOCTEW..........coovvvvveeann. 50

Hnvun A.B. XOPOIIIA S ITPUCITOCOBJIEHHOCTH K MEXAHHU3MPOBAHHOI
YBOPKE — BAXKHOE KAUECTBO HOBBIX COPTOB APOBOI'O AYMEHA J1JIA

SACYHIJIMBOI'O TTOBOUJITKDBS. ...ttt ettt e s 53
Paxmonoe 3.3., I2amoe X., Pacynoe C., Paxumos T., Habueea H., Mupaxmeooe @.
JOMUMWHAHTHOCTD HBETEHUS XJIOITUATHHUKA ........coooiieie e 55

3



Tamaxuna A.A., Tues b.P. SOOEKTVBHOCTb PECYPCOCBEPEI'AIOIINX
TEXHOJIOI'MX B BUHOI'PAJJAPCTBE KAGAP/JIMHO-BAJIKAPCKOMU PECITYBJIMKU... 58

Tosonoues T., Pycmamoga I., Haouesa H., Xycanoeé b. U3YUEHUE CO/JEPXXAHNW A
CAXAPA B CTEBJISIX COPTIO ..ottt st 61

zamoe X., Paxmonoe 3.3., baxpomoe C., Pacynoe C., Mupxomuooea é]., Paxumos T.,
Mupaxmeooe @. PE3YIJIbTATHI OIIBITOB I10 CO3AHUIO YCTOMYUBBIX COPTOB
XJIOIMYATHHUKA K BPEIIVTEJISIM......ooooiiiiiiiiieeee ettt e e 64

CEKLINA «<HAYKU O SEMIIER ....uouuuierineinncnnnennnnnnesnssesnsnisssssssssssessssssssssssssssesssssssssssssssssssssssess 68

Axacanoe P.C. U3YUEHUE BJIMAHNA TEXHOI'EHHBIX ®AKTOPOB HA
OOPMUPOBAHUE I'MIPOT'EOXMHNYECKOI'O OBJIMKA ITPECHBIX ITOJA3EMHbBIX

BO/I B 30HE PA3BUTHSA CYPT'YTCKOI'O HEOTET'ABOHOCHOT'O PAHOHA ................ 68
Apmamonosa JI.A. OLIEHKA TEXHUUECKOT'O ITOTEHIIMAJIA YCTONYMBOI'O
PA3BUTUS HOBOCUBUPCKOM OBJTACT ....cocoonrirniireiireeieeeieseseessesesessssess s ssesesssennes 71
Aponosa O.B., benoycosa JI.H. COBPEMEHHBIE IIEPCIIEKTHBbBI PASBUTHA
TEPPUTOPUU I'VBKUHCKOI'O PAMOHA ..ottt 76
Meogeoes B.B. METO/IUKA PACHETA COCTABOB TBEPJIEIOIIEN ITOPOJIO-
BETOHHOMU 3AKJIAAKU U1 KAMEPHbBIX CUCTEM PA3PABOTKMU ........coovviviiiie. 78
CEKUUA « TEXHUYECKUE HAYKMR ......covieriirinininnnsensnnsanssissssssssssssssssssssssssssssssssssssssssssassasanes 83
Anyee E.A. PABPABOTKA AJITOPUTMA AHAJIU3A TEJIEMETPUYECKUX
JAHHBIX TPY30BOI'O ABTOMOBUUIIS ...ttt 83
banawosa T.B., ' opoamenko B.1O., Onugep C.C. PACHET BEPOJATHOCTHU
ITOSBJIEHUS BHYTPUKAHAJIBHOM ITOMEXU B IIMKOCETU BLUETOOTH .......... 91
benakoe B.H., IInyxcnukoe A.A., llleeyos U.B. INODY3UA 'TA30OBO3AYILIHOI'O
ITOTOKA ITPU ITOBBIIIEHWU TEMITEPATYPBI ...t 94
bopooun A.A., @unozeee A.I. OCHOBHBIE DTAIIbI PASBUTUA HATPY30YHOI'O
TECTUPOBAHUA NTHOOPMAIMOHHBIX CUCTEM.......coooiiiiiiiiiieeeieeeeeeee e 96
Bacunesa CIK., Pogpemosa H.K. BOSMOXKXHOCTU CMS JOOMLA JUIAA PEAJIM3ALINN
KOPITOPATUBHOI'O CAUTA OTEJIS ..ottt 105
Bacrzosa C.A., Hukonaes A.b. AHAJIN3 MHHOBALIMOHHBIX PEILIEHUI B
PA3BUTUUN UHTEJIJIEKTY AJIBHBIX TPAHCITIOPTHBIX CUCTEM.......ccoocviiiiiiiiennee. 111

I'opoamenxo B.IO., barawmoea T.B., Onugpep C.C. PACUHET 3AILIUTHOI'O
PACCTOSIHUS OT BJIOKUPOBAHMS ITPUEMHBIX BLUETOOTH-YCTPONCTB........ 114

Hsawenxo H.H. COBPEMEHHBIE MATEPUAJIBI J1J151 OJIEX/IBI IETEN U

[HOJPOCTKOB C METABOJIMYECKUM CUHJAPOMOM.........coviiiiiiiiiniiieniiesieeiee e 119
Knrokun B.3., IInomnuxoe B.10., Eecuxos /I.C. UHTEJIJIEKTYAJIbBHAA AJAIITALIUA
MOJEJIM OBYUAEMOTI O ITPU ITPOBJIEMHOM OBYUYEHUMU............cooviiiiiiiiiiieieee, 124

Konopawoea E.B., Ckpeinnukoe A.B., /lopoxun C.B., Ckeopyosa T.B., Hucmsaxoe A.I.
BJIMSAHUE TPAHCIIOPTHO-OKCIUIYATAILIMOHHBIX KAYECTB

ABTOMOBUJIBHBIX TOPOI' HA MAPIIPYTHVYIO CKOPOCTD. ......coocviiiiiiiiiiiiceeeee, 125
Konaues E.B. POPMVPOBAHUE I'OJIOCOBBIX OIOBEILEHUI 1J151 CUCTEMBI
MOHHUTOPHHI'A NAGIOS ...t 129
Kysomun C.B. CbOP 1 ObPABOTKA BbICTPOMEHAIOIINXCS ITAPAMETPOB HA
BOPTY JIETATEJIbBHOU TEXHUK........cccociiiiiiiiiiiiiiiiiiiiciceceeceee e 133

Jlamunog O.0., Illemkuna A.P., Xpanos C./J]. AHAJIN3 SJIEKTPOMATHUTHOM
COBMECTHUMOCTHU ITPU YIVNIOTHEHWU CETEU xDSL C KOJIOM CAP U TC-PAM.... 139

4



Jleonmuvesa A.U., Opexoe B.C., bpanxkun K.B., 3apanuna H.B., Ocempoe A.IO.
VCCJIEJOBAHUE ITPOLIECCA ®OPMHUPOBAHUA CTPYKTYPbI OCAZIKOB
[MNI'MEHTA KPACHOI'O FGR, TTOJIYYEHHbIX HA ®UJIbTPOBAJIbBHOU

TTEPEIOPOIKE ..ottt ettt ettt et st sb et st sae et s 142
Onugpep C.C., I'opoamenxo B.I1O., barawosa T.B. PACUET BEPOATHOCTU
UHTEPMOAVIIALIMOHHBLIX IOMEX B ITMKOCETU BLUETOOTH ...........cccueenneee. 145

Opexo¢ B.C., Oopaszyosa E.JO., Ankyoumoea H.A., Abakymoea H.A., Kyzemun A.I1.

OLIEHKA P®OEKTUBHOCTU YJAJIEHUS MOHOB BOJIOPACTBOPUMbBIX
[IPUMECEI MHOI'OKPATHOW PEITYJIBITALIMEN — IEKAHTALIMEN CYCITIEH3UU
[IUTMEHTA «KEJITOI'O C» [TIPOMBIBHBIMU JXUJIKOCTSIMU C JIUCIIEPCUSIMU
HAHOUYACTULL METAJTITIOB. ... oottt et s et ees e eee e eeseeeesseeeeseeseseaes 152

Ilempos I11.C., @eogpanos A.H. TAPAMETPUYECKOE OIMCAHHUE [TIOBEPXHOCTEN
OBPABATBIBAEMBIX JIETAJIEU 17151 OBOCHOBAHUS HA3HAYEHVSI
TEXHUYECKOU XAPAKTEPUCTUKU «ITPON3BOACTBEHHBIM ITOTEHIIUAJI»

TEXHOJIOTTMYECKOI'O OBOPYIOBAHUS .........ooiiiiiieeeeeeee et 154
Ilnaxoea JI.B., Cumonosa K.B. OBECIIEUEHUE BE3OITACHOCTU TPY JIA TTP1
HE®TEAOBBIUN TEPMOIIAXTHBIM CITOCOBOM ........ooiiiiiiiiiieeiieeieeeeeeeeeee e 160

Cuooposa A.C., Yesopoaes H.A. MOJJEJINPOBAHUE BEPOATHOCTHU IIOTEPU
ITAKETOB ITPU COBMECTHOU PABOTE YCTPOUCTB BLUETOOTH U WLAN ...... 163

Cuooposa A.A. IEHOOBPA30OBAHME TEIUVIOBU3MOHHOI'O OBCJIEJJOBAHUAI. ......... 170

Cmupnos B.A. METOJIUKA JIBYXYPOBHEBOI UJEHTUDUKALIUU
TEXHUYECKOI'O COCTOSIHU S CJIOXKHOI MTPUBOPHOI ATITIAPATYPBI C

OI'PAHUYEHHDBIM PECYPCOM ..ottt 172
Tenecun B.B., Tumos H.A. KYPC MHXXEHEPHON I'PA®UKN TEXHUYECKUX
CIHHELIMAJIBHOCTEN HA BA3E AUTODESK INVENTOR........ccccooiiiiiiiiiiiniciciciceee, 180
Tysosea T.C., Caspacos /I.B. CO3JAHUE ITPOTOTHIIA CETEBOI1

NHTEJUIEKTY AJIbBHOU OBYYAIOIIEN CUCTEMBDBIL.......cc.ccoiiiiiiiiiiiinieiicicicecicne 185

Ymanckuii A.A., I' 0106ameHKo A.B., Ka()bmge B.H. AHAJIN3 U PASPABOTKA
YHUBEPCAJIbBHOM MATEMATHNYECKOUW MOJIEJIN PACUETA COITPOTHUBJIEHUA

JIEOOPMAILIMU PEJIbCOBOM CTAJIN D78XC® ITPU ITPOKATKE..........coovvveverreeeen, 188
Xpanoe C /., /lamunoe O.0., II]emxuna A.P. AHAJUH/IB SJIEKTPOMATHUTHOU
COBMECTUMOCTU ITPU YIUVIOTHEHMU CETEU xDSL C KOAOM 2BI1Q........cccueenneeeee 193
Hesopoaes H.A., Cudoposa A.C. AHAJIN3 BIIMAHUA PABOTbI BLUETOOTH-
YCTPOUCTB HA BECITPOBOJIHBIE CETU ITPOTOKOJIA IEEE 802.11b ......ccveeevvennnee. 198
Xpycmanes JI.A. BIASTHUE NHHOBAILIMOHHOM AEATEJIBHOCTU HA

APXUTEKTYPY HAYUYHO-ITPOU3BOJCTBEHHBIX 3JAHUMU .........cocvveerieieeee, 201
Ilabanosa C.B., I'onogpaesa A.C., Cepowkosa E.A. HETOCTATKU COBPEMEHHbBIX
CUCTEM OYUCTKU ITUTBEBOM BO/IBL .......cooiiiiiiiiiiieeeeeeeeeeeee et 205
Hlaéanosa C.B., Ypazaesa M.H. OUVICTKA T'OPOJICKMX XO34CTBEHHO-

BbITOBBIX CTOYHbBIX BO/I (HA ITPUMEPE I''OPEHBYPTA) ..o, 208

Ilemkuna A.P., Xpanos C.J., /lamunos O.0. SJJEKTPOMATHATHA
COBMECTUMOCTDB OBOPYZOBAHUS CETEU XDSL......ccviiiiiiieieeeieeeeeeeeeee e 210



CEKUMA «DUSUNKO-MATEMATUNHECKUE HAYK»

O BTOPOI OCHOBHOM KPAEBOM 3AJJAYE TUIIA PUMAHA JUJISI
TPUAHAJIMTUYECKHNX ®YHKIIMHA B IIJIOCKOCTH CO HIEJSMHA

3yesa U.M.

CTYJIEHTKa 5 Kypca (pU3HKO-MaTeMaTHIeCKOro (pakyiabTeTa
CMOJIEHCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA,

Poccus, r. CMoneHck

bonomun U.b.

nekaH pu3uKo-MaremaTudeckoro ¢akysbrera CMOJIEHCKOTO roCy/1IapCTBEHHOTO
yHUBEPCUTETA, KaH. (Pu3.-MaT. HAyK, TOICHT,

Poccus, r. CMoneHck

Pabota mocBsieHa u3yueHnio OJTHOM U3 OCHOBHBIX KPAaeBBIX 3a7a4 THMa PuMana B Kiac-
ce TpuaHalnuTU4ecKux (yHkmil. B xoxe mccrienoBanus pa3paboTaH KOHCTPYKTHBHBIH METOJ
pelieHus: BTOPO OCHOBHOM KpaeBoH 3amaun Tumna PuMana B Kiacce TpHaHAIMTHYECKUX (PYHK-
U B IJIOCKOCTH CO IICIISIMH.

Kniouesvie cnosa: Tpuananutudeckas GpyHKIUs; KpaeBas 3agada PuMana, miaocKoCcTh €O
HIEIISIMHU.

1. IlocTanoBKa 3agauyun. VMCKIIOUMM M3 MOJHOW KOMIUIEKCHOW IIJIOCKOCTH
IIOIIAPHO HETIEPECEKAIOIIUECS OTPE3KU AEUCTBUTENILHON OCH [4, b, | (m= 1,2,...,11

,ne N)unyctb D ectb octaBmasicsi oonactb. [log rpanuneit L obnactu D Oy-
7€M TOHMMAaTh BBIOPONICHHBIE OTpe3ku  (paspesbl). Takum  0oOpaszom,

L=Jla,;b,] u D=C\L. Konusi xontypa L Gyzem HasbiBaTh y3namu u 06o-

m=1
3HAuaTh C, (p=12,.,2n).

B nanpnelinieM, B OCHOBHOM, OyJleM HCIIOJb30BaTh TEPMHHBI M 000O3Haue-
HUS IIpUHATHIE B [1].

PaccMoTpuM crenyrolryro kpaeBylo 3anady: Ipebyemcsa Haiimu 6ce mpua-
nanumuueckue gynxyuu F(2) npunaonescawue xnaccy A,(D)N 1 (4)(L) [2], ucue-
3arouue Ha OeCKOHeuHOCmU, O2paHuyenHbvle 60u3u Y3106 koumypa L u yooene-
meopswue 60 6cex 00bIKHOBEHHbIX moukax L crnedyowum Kpaegvim yciosusam:

F(6) = Gy (0)F(6) + 2o 0), 1)
FO__Gpnd W aF (” +ig (1), @)
on, _
2 o+ 2
0 ; W_ ¢ (r)ﬁ PO g0, 3)

+



o[ O . .
2oe Pl vl e npou38o0Hass no iesou (npaeoti) Hopmanu x kowmypy L, a
n, \ on_

G (1) g, () (k=0,1,2) — 3a0aunvie na L @dyukyuu xKnacca H((,4_k) (L), npuuem
G, (1) =0 Ha L. 31ecs MHOXHUTEIH (=1) npu G,(t) 1 G,(¢), @ TaK )K€ MHOXKH-

Telb ;¥ TPH g (r) COOTBETCTBEHHO BBEJCHBI IS yH00CTBAa B JaJbHEHIINX 000-

3HAYCHUSIX.

ChopmynupoBaHHYIO 3ajauy OyJieM Ha3bIBaTh 6MOPOL OCHOBHOU KpPAesou
3a0aueti muna Pumana onsa mpuananumudeckux QyHKyuil 8 NJI0CKOCMU co Wesimu
WK 3a1aue R, 3 6 niockocmu co wensimu, a COOTBETCTBYIOLIYIO OJHOPOJIHYIO 3a-

. pO
navy (g, (1) = g,(t) = g, (¢) = 0) HA30BEM 3adauell R2,3 8 NIIOCKOCMU CO WeNAMU.

OtmMerum, yTO IepBas OCHOBHAs KpaeBas 3agaud Tuna Pumana R, ObLi1a

MOJTHOCTBIO HCCIIeIoBaHa B paboTax aBTOpoB [3-4].
2. O pemienum 3a1a4u R); B IJI0CKOCTH co measmu. Mssectno ([1], [3]),

YTO BCAKYIO MCUE3AOIIYI0 HAa OECKOHEUHOCTH TPHAHAINTHYECKYHO yHKImI0 [ (Z )
C JIMHUEN CKaYKOB L MOXHO MpPEICTaBUThH B BUJIE:

F(z)=py(2)+z(2)+ 20, (2), 4)
TIe o,(z)» ¢,(z)> @,(z) — aHAIUTHUECKKE B 001acTH D QyHKUUH, IPHIEM
H{gpk,oo}z 1+k, k=012,
Bynmem nckath pelmenue 3a1a4uu g, B BUIE:
F(z)= i)+ -2)Ai(2)+ (z-2) £2(2). (5)
e f1,(z), f,(z), f,(z) AHUIMTUYECKUE B oOmactu D cbyHKuHI/I, CBsA3aHHBIC C aHa-
JUTUYECKUM KOMIIOHEHTaMHu (popMyiamu:
0o(2)= fo(2)- 21(2)+ 2% /5 (2),
P (2)= f1(2) = 22/5(2)> (6)

P (2)= f2(2)-
Tak Kak OTPE3KH £ (m =1,...,n) JIEKAT HA BEMECTBEHHOM OCH, TO 5, ¢.301]

Torna ¢ yuerom (7) U B CHILy TOTO, UTO Ha L BBINIOJIHSETCS PABEHCTBO ¢ =
, kpaeBble ycioBus (1), (2) u (3) MokHO nepenucaTh COOTBETCTBEHHO B BUJIE:

fk+(t):Gk(t)fk_(t)"'Qk(t)a k:()a 1927 (7)
Trac
O, (1) = go(2)>
ZLYMHﬂ@Uymmn
2 dt dt

(1) &aﬂ,



Qz(t)zg

PaBenctsa (7) npu (1)I/IKCHpOBaHHOM k ipencTaBiIAOT cO00M KpaeBbie yCIo-
BUsL OOBIYHBIX 337au PuMana juig aHanmuTHUecKUX (QYHKUUH B MJIOCKOCTH CO IIie-
asmu ([5]).

Takum 00pa3oM crpaBeJIMB CIEAYIOMNNA OCHOBHOM pe3yibTarT.

( d? fo(t) i G (t)d fo @ dﬁdt(f)_4gz(t)%+ gz(t)j.

n J—
Teopema. ITycmo L= U[am;bm]a D=C\L. Tocoa pewenue 3adauu Ry; 6
m=1
NIIOCKOCMU CO WeNAMU C8OOUMCS K NOCNe008AMeNbHOM) DeUeHU0 mpex CKasp-
noix 3a0ay Pumana (7) npu guxcuposannom k =0,1,2. 3a0aua paspevwiuma mo-

20a U MoJIbKO mo2oa, K020a 00OHOBPEMEHHO paspeuumsl 3a0adu euoa (7).
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1. Pacynos K.M. KpaeBble 3a1aun /i moJMaHaTUTHYECKUX (DYHKIMH 1 HEKOTOpBIE
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2. Bonorun U.b. O6 ogroM 0606menun TeopeMsl Jlopana // 3Bectus CMoOIEHCKO-
ro rocyaapcTBEHHOro yHuBepcutera. — CmoneHck: M3p-so CmonlVy, 2011. — Ne 2. — C.
127-133.

3. Bbonorun M.b., 3yea 1.M. O pemiennn nepBoii OCHOBHON KpaeBOW 3ajjauu THIA

Pumana ans TpuaHanuTHYEeCKUX (QYHKIMHA B MJIOCKOCTH cO 1iensMu // Marepuansl 3-if HayqHo-
MpakTU4ecKo internet-koHpepeHIMH «MexAUCUUIIMHAPHBIE HCCIEI0BaHNs B 00JaCTH MaTe-

MaTHYECKOTO0 MOJENUpoBaHMs U uHpopMaTUKW». — YibsHoBck: Mzn-so SIMIJET, 2014. —
C. 116-122.
4. bonorun MN.b., 3yesa 1.M. O HeTepoBOCTH NEPBON OCHOBHOW KpacBOW 3aJauu

Tuna PuMana asist TpuaHaMTHYECKUX (PYHKIUI B TUIOCKOCTH CO MIeNsIMU // MaTepHaiibl Mex1y-
HapoaHOM KoH(pepeHIun «CHCTEeMBbl KOMIBIOTEPHONH MaTeMaTHUKU U UX MPUIOKEHU». — CMo-
nenck: M3a-sBo Cmonl'Vy, 2014. — Nel5. — C. 152-153.

5. l'axos @./1. KpaeBsie 3agaun. — M.: Hayka,1977.

O BTOPOI1 OCHOBHOM KPAEBOH 3AJAYE TUIIA PUMAHA C
PA3PBIBHBIMU KOY®OPUIUEHTAMMU JJISI TPUAHAJIUTHYECKUX
®YHKIUHA B CJIYYAE NOJYINIOCKOCTH

Pacmopezyeea A.B.

CTYJIEHTKa 5 Kypca (pU3HKO-MaTeMaTH4eCcKoro pakyiabTeTa
CMOJIEHCKOT0 roCyJapCTBEHHOTO YHUBEPCUTETA,

Poccus, r. CmoneHck

bonomun U.b.

nekaH pu3uKo-MaremMaTudeckoro dakyiprera CMOJIEHCKOTO TOCYIapCTBEHHOTO
YHUBEpPCUTETA, KaH[l. (hU3.-MaT. HAYK, JOIIEHT,

Poccns, r. CMoneHck

Pabota mocBsieHa u3y4eHnio OJTHOM U3 OCHOBHBIX KPAaeBBIX 3a7a4 THMa PuMaHa B Kiac-
ce TpuaHalnuTU4ecKux (yHkIimil. B xoxe mccrienoBanus pa3paboTaH KOHCTPYKTHBHBIH METOJ
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peleHust BTOpoil OCHOBHOM KpaeBoil 3amaun Tuna Pumana ¢ pa3pbIBHBIME KO3 (UIIEHTaMH B
KJaccax TPUAHAIUTUYECKUX (PYHKIMH B Cilydae MOITyIUIOCKOCTH.

Kniouesvle cnosa: TpuaHanuTHueckas (QYHKIHS; KpaeBas 3agada Pumana; pa3pbIBHbBIC
K03(ppHULIHEHTEI.

1. HocranoBka 3agauu. I[lycte L = {t‘ Imt=0}, D" ={z|Imz>0} u
“=C\{D"UL}.

Ilycts G, (r) —3anannblie Ha L Qynkuum knacca H W0 npuaem G, (1) =0

BClOJly Ha L (k =0,1,2). Cnenyst H.U. Mycxenumsunu (cM. [1]), Touku paspsisa

GyHKUMA G, (¢), G,(r) B UX IPOU3BOAHBIX OyAE€M OTHOCUTH K y3IaM KOHTypa L.

Bce ocranpabie TOukM KOHTYpa L Oyjaem cuuTaTh 0OBIKHOBEHHBIMH.

B nanpHeiiiem, B OCHOBHOM, OyJieM HCIIOJIb30BaTh TEPMHUHBI U 0003HAUE-
HUSI IPUHSTHIE B [2].

PaccmoTpum crienyromnyto KpaeByro 3amady. Ipebyemcs maumu éce mpua-

nanumuyeckue  Qyukyuu  F'(z) u F (z) , npunaonexcawue  Kiaccy

A;(DHNIT (L) [3], oepanuuennvie ebnusu y3n06 konmypa L, ucuesarowue na

beckoneunocmu u y006]l€}’l’l60p}ll01/l/ﬁ/l€ 60 6cex 0ObIKHOGeHHbIX moukax L Cﬂeay-
nwum Kpaeeobim yCiao6UusiAmM.

F* (1) =Gy (0F~ (1) + g,(0), 1)
ag;f” 6,00 g0, )
azg O__¢ ()W W _g,), G)
20e G, (1), g, () — 3a0aHH;le Ha L qbyHKL;uu knacca H™ (k=012), npuuem
G ()0 6c0y na L, | 2| _ npouseoonan no enympenneii (snewmei)

on_

nopmanu k xonmypy L. 3necs muoxurenn (—1) mpu G,(t), G,(t) 1 MHOXWTEb

+

N o
I" npu g, (z) COOTBETCTBEHHO BBEAEHBI JUI yA00CTBA B JaIbHEHIIMX 0003HaYe-

HUSX.
CdopmynupoBanHyto 3aauy OyAeM Ha3bIBaThb 8MOPOL OCHOBHOU KPAesoll
3a0auveti muna Pumana c paspvienvivu xod¢ppuyuenmamu 011 mpuarHaiumuye-

CKUX ynKyuil 6 ciyuae nonyniockocmu W 3anadeit R, 6 criyuae nonynnocko-
cmu, a COOTBETCTBYIOILYIO OJHOPOJIHYIO 33134y (g,(¢) = g,(¢) = g,(¢) = 0) Ha30-

. po
BEM 3adayell R23 8 cayuae noayni0CKOCmu.

OTMGTI/IM, 4ToO IICpBaA OCHOBHAA KpacBad 3alavu THUIIA Pumana Rl 3 B ClIy4dac

MOJIYTUIOCKOCTH ObL1a MOJIHOCTBIO UCCIIe0BaHa B paboTax aBTOPOB [4-6].



2. O pemennn 3a1a4u R, ; B ciaydae nomyniockocTu. Mssectro [1; 3],

YTO B CIy4ae MOJYIJIOCKOCTH KYyCOYHO-TPHAHATUTHYECKYIO (DYHKIIUIO C TUHUEH
CKauKoB L ¥ ricue3arolryro Ha OECKOHEUHOCTH MOKHO MIPEICTaBUTh B BUJIE:

F'(2)=0;(2)+2p; (2)+2 03 (2),
F(z)= B _2 4)

F(2)=9,(2)+ 20, (2)+2 9, (2),
rie ¢; (z) (k=0,2) — ananurnueckue B obmactu D* QyHKIHH, LTI KOTOPBIX

BBITTOJTHSIFOTCS YCIOBHSL:
M{o;, 0} >1+k, k=012,
Bbyznewm nckatpb pemienue 3ajauu B BUJE:

FX(2)=fo () +(z=2) [ (2)+(z-2)" f5 (2), )
e £ (z) (k=012) — ananurnueckue B ob6nactu D* QyHKIHH, CBS3AHHBIC C

AQHAJTMTUYCCKUMH KOMIIOHCHTAMH HCKOMOM KyCOYHO-TPHAHATUTHYCCKON (DyHKIIMN
F(z) popMmynamu:

0y (2) = fo ) =217 (D) + 2 5 (2),
o (2)= /i (2)-22/5 (2), (6)
9, (2)= 15 (2).

VYuuTteiBas cooTHomeHus |5, ¢. 301]

0 _, 0y (ﬁ_ij
on, 0Oy 0z Oz

¥, 3aMedYasi, 9TO Ha KOHType L CIpaBeIIMBO PaBEHCTBO [ =, KpaeBbIe YCIOBUS
(1), (2) u (3) MOXHO TIepenucaTb B BUJE:

1 @)= G, () fy () +g,(t), (7)

£ =G0 f (1) + [dﬁdf’) G &(f)], ®)
f;(t)=G2(t)f{(t)+1£ dfO(” G()df° ®

9)

i (1) _ df, (1)
454G (= gz(z)j.

PaBenctBa (7)-(9) mpeacraBisitoT co00i KpaeBble YCIOBHs OOBIYHBIX 3a7a4
Pumana mns ananmutryeckux (QyHKIUHN ¢ pa3phIBHBIME KOXG(OUIIMEHTAMH B CITydae
MONyIIIOCKOCTH [1; 5].

Takum oOpazom, cripaBeUIUB CIAEAYIONUIA OCHOBHON pe3yJbTar.

Teopema. [lycmo L = {t‘Imt =0}, D" ={z|Imz>0} u D" =C\{D" UL}.
Toz0a pewenue R,5 6 ciyuae nomyniockocmu c600umcs K nocieo0o8amenbHOMy

peweruto mpex ckaiapuulx saoay Pumana (7)-(9). 3a0aua pazpewuma moeoa u
MOABKO M0o20a, Ko20a 00HO8peMeHHO paspeuumbl 3adadu (7)-(9).
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O BO3BMO’KHOCTH PETUCTPAIIMU CUTHAJIOB AAEPHOI'O
CIIMHOBOTI'O PEBOHAHCA JIETKUX SAJIEP B
HOJIMKPUCTA/VIMYECKUX COEJIUHEHUAX

IlInuneesa A.A.

JOTICHT Kadeaphl TEICKOMMYHUKAITAN

bantuiickoro ¢penepanbHoro ynusepcurera um. M. Kanra, kans. ¢pus.-mat. HayK,
Poccus, r. Kanununrpan

Aneitnukos C.P.

actiupaHT Kadeapsl paanoGu3uKu

bantuiickoro ¢genepanpHoro yausepcurera um. M. Kanra,
Poccus, r. Kanuaunrpan

PaccMoTpeHbl 0COOEHHOCTH KCIOJIB30BAaHUS METOJOB SIIEPHOTO CITMHOBOTO PE30HAHCA
U30TOTOB JIETKUX SIIEP B TOJUKPUCTAUIMYCCKAX COCOUHCHUAX. Peanmuzamusi yKa3aHHBIX
METOJIMK B YJAJICHHOM PEXKUME TO3BOJISET UCCIEI0BATh 00pa3Ilbl CO CIIOKHON reoMeTpuel Ha
npeMeT HAIMYHS B HUX MCKOMBIX BEUIECTB, OOECIIEYMBAs MPH 3TOM BBICOKYIO JIOCTOBEPHOCTH
OOHapyXEHUS 1 UICHTHPUKAIUH.

Kniouesvie cnosa: SIKP, pammodactoTHOe OOIydeHHE, CIHH-PELICTOYHAs pellaKkCarys,
OECKOHTAaKTHOE OOHApY>KCHHE.

OmgHuM W3 MyTel peanu3aluy HEpa3pyLIAoero KOHTPOJs OOBEKTOB Ha
MPEIMET HAJIWYUS B HUX 3arpsA3HSAIOLINX, STOBUTHIX U B3PBIBUATHIX COCIWHEHUU
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SBJISIETCA MCIIOJIb30BAHUE PA3JIMYHBIX METOJUK SIEPHOIO0 CIHMHOBOIO PE30HAHCA
[1], oOecmeunBarOMIMX BHICOKYIO YYBCTBUTEJIBHOCTH B TE€X CIydasX, KOTIJa
3 PEeKTUBHOCTH MPSIMBIX METOJIOB SIAEPHOTO KBAIPynoyibHOTO pe3oHanca (AKP) u
SIGPHOTO0 MarHuTHoro pe3onanca (SIMP) oka3biBaeTcsi HelocTaTOYHOW. BaskHbIM
MPEUMYIIECTBOM YKa3aHHBIX METOJMK SBISETCS HMX OTHOCUTEIBHO BBICOKAs
YYBCTBUTEIBHOCTb, TTO3BOJISIIOLIAS] PETUCTPUPOBATH JIMHUU MOTJIOLIEHUSI U30TOMOB
C HHU3KUM MPOUEHTHBIM cojaepxkaHueM [2]. DTa O0COOEHHOCTh MO3BOJISET
UCIIOJIb30BaTh METOJ MJii OECKOHTAaKTHOrO OOHapyKeHHs 3allpelieHHbIX K
CBOOOJJHOMY MPOBO3Y BEIIECTB B Oaraxe, rpy3ax, MOYTOBBIX OTIPABICHUSAX U T.II.
3amaya MOXeT pemarhcsi, B yacTHOCTH ¢ nomoinpio SIKP azora “N npu
yCIIOBUM HAOJIIOJICHUS] HE MEHee IBYX PE30HAHCHBIX JTUHUN (OOBIYHO v, U v_),

YUYUTBIBaE 4YTO (DAKTUYECKH NPHUXOAUTCS HMETh [IeJI0 C 3arps3HEHHBIMU
NPUMECSIMU TEXHOJIOTHYECKHUMHU CMecsiMUA. BpiOOp oONTUManbHOW METOJIUKHU
OmpeneNnsieTcss  3HAYEHUSIMU  PEJAaKCALlMOHHBIX  XapakTEpPHCTHK  oOpasua.
Peanuzanusa nmkna saepHOro CIMHOBOIO PE30HAHCA BO3MOKHA MPU HAIIMYHAM B
HCCJIEyeMOM BEIIECTBE JIBYX CIIMHOBBIX MOJCUCTEM (YCIOBHO 0003HAUYMM UX A U
B), cBsi3aHHBIX MEXAy €000 MOCPEACTBOM CIUH-CIMHOBBIX B3aUMOJEHCTBUU.
CnaOble curHaibl KBaAPYIMOJBHBIX sifep B Kkak mpaBUiO PETHCTPUPYETCS IO
W3MEHEHUIO CHUJIBHBIX CHUTHAJIOB CIHMHOB A, oOiamamonmx 0oJjiee BBICOKUM
MPOLIEHTHBIM CoJiepKaHueM (Hampumep, MpoToHOB). [Ipu ycinoBUM ycTaHOBJICHUS
3¢ (PEeKTUBHOTO  TEMJIOBOTO  KOHTAaKTa  MEXIy  MoJAcUCTeMaMHu  oOpasla
HEIIOCPEICTBEHHOE HACBILIECHUE KBAaAPYMOJIbHBIX IIEPEXOA0B PETUCTPUPYEMBIX
SJIep MOXKET He MPOU3BOIUTHCA. PaguodacToTHOE 00JIy4eHHE OCYIIIEeCTBIAECTCS Ha
¢dbukcupoBanHoit yactore IMP npoTOHOB, YTO KOHCTPYKTHUBHO YIPOIIAET CUCTEMY
HaKayKH.

Ecnm  nauTenpHOCTh BPEMEHHM CHOUH-PENIETOYHOW penmakcaumu 1
IIO3BOJISICT BBIIOJIHUTH IPOUEAYPY UMKIMPOBAHUS BHEWIHEro mnoyst B, TO
3 PEeKTUBHOCTh TIEpeceUYeHUs KBAJIPYMOJIbHBIX U MPOTOHHBIX MOAYPOBHEU OyneT
OTIPEENIATHCS MMPABUJIBHOCTHIO BHIOOpA MPOMEKYTOUHOIO MAarHUTHOTO mojist B'.
OTcyTcTBHE HENMOCPEACTBEHHOW XHWMHMYECKOM CBSI3M Mexay cnuHamMu A um B
IMPUHLUIIAAIBHBIM  MPENSTCTBUEM HE SBISETCS, €CIM BpeMs INPOJOJIbHOU
pellakcaluu KBaapynoibHOM MOJCUCTEMBI [z 10CTaTOYHO BenuKo [3].

CranuoHapHbIe MAaTHUTHBIC TIOJISI B @aHAJIOTUYHBIX METOANKAX (POPMUPYIOTCS
IIOCTOSHHBIMA MAarHUTaMH, HWMIYJIbCHBIMU COJICHOMJAAMHU, WU OTKPBITBIMU
MAarHUTHBIMU CHUCTEMaMHU B BHUJE KaTYIIEK CIOXHOW (OPMBI C CEpJCUHUKAMU U3
Marepuajga, HMMEIIIEro Myl IUIONaAb KPUBOM HaMarHW4YuMBaHWA. BapuaHT
MIOCTOSSHHOTO MarHWTa HEyJ00CH, BBUAY HEOOXOJUMOCTH TEPHOIUICCKOTO
nepeMenIeHHs U3y4aeMoro 00beKTa, 4YTO He BCETa BO3MOXKHO.

Bpemsa nepekitoueHuss UMIYJIbLCHOTO TOJIsi OrPAaHUYEHO BPEMEHEM CIIMH-
pPELIETOYHON peJlakcaliii MPOTOHOB W HE NokHO mpeBbimars 0,1 ¢. Konrtakr
noacucteM A U B ycraHaBiauBaeTcs B TEYEHHE BPEMEHU T p B CTATUYECKOM

MarHuTHOM none B, ompenensemom u3 ycnosusi: ¥ 4Bop =@ . Tlpu stoM
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HBOJIIOIUSI CIIMHOB B TEPMHUHAX OOPATHBIX CIIMHOBBIX TEMIIEPATyp OMpPEEseTCs
COOTHOUICHUSIMU:

dap , | |
dr = _ngP(ﬁA(t)_ :BB(t))_ 717;1(,BA(1‘)_ ﬁL):
dp _ )
Z_C;B_A_IBIB_L’
=T (Ba()= B0 =T (B ()= 5.)
rge ¢ - BEIWYMHA, XapaKTepu3yrllass OTHOCUTEIbHYIO KOHLIEHTPALIHIO
peructpupyeMsix auep, [, - oOpaTHas CHMHOBAS TEMIEpaTypa KPUCTAILIMYECKOIL
pewerky, I - BpeMs Kpocc — nHonspuzauuu. JIs  BBINOJHEHUS
DKCIIEPUMEHTATIBHOTO UKJIa NOJIKHBI BBIIIOJIHATHCS COOTHOLICHUSA:

I, T, > 1yp ; tp > 1y . Tlpu cooTBeTcTBUM BenuuuHbl nods By

PE30HAHCHOM YaCTOTE, IJIUTEIBHOCTh BPEMEHH Ip SBJIAETCS MMHHMMAIIBLHOIA.
[TapameTpoM, CHOCOOHBIM MAKCUMaJIbHO BO3JEHCTBOBaTH HA HM3MEHEHUE
CIIMHOBOM TemmepaTypsl 4, CIyKUT JINTENbHOCTD T . B TepMuHAX 06paTHHIX
CIIMHOBBIX TEMIIEPATYP JJIS 3aBEPIIAOIICTO Tala U3MEPEHUS MOJTydaeM:

& 1 Wt
"= B,31+ C-exp| — + L ABTCR L 1
Ba=Pp. p T, T, 4z (1)

Ecmn o6o3naunts: C :[BCRE( ;0)+ﬂg)))J/BO(1+€) , Y u BY - navanbmbre

CIIMHOBBIC TCMIICPATYPHI, WAB - CKOPOCTb B3dHMMHBIX IICPCXOJO0B B CBA3AHHBIX

noAcucTeMax A u B, TO OTHOCHUTEIbHYH) WHTCHCUBHOCTb JIMHMU TMOTJIOIICHUS
ONpEeJEINM B BUJIE:

An, —Ang,

P= ()

B uucnutene u 3HameHarene BbIpaKeHHS (2) - COOTBETCTBYIOIIME Pa3HOCTU

An 4,

HACEJIEHHOCTEH ypOoBHeH NpoToHHOM noacucTeMsl: Al - paBHOBeCHas Pa3HOCTS
HaceJIeHHOCTel B monspusytomeM mojie By, A, - pasHocts HaceneHHocTeil B
HyJeBOM BHemHeM mone, A, - cooTBercTBylomas IMKIy B KpOCC-
penakcanuonHoM none By, pesonancrHoro sHauenus. Benmuuny A, peramcisem
U3 COOTHOUIEHUS:
An, = [(”m +1,,)-(exp(B0,)- 1)]/(exp(ﬁAwA)+ 1).

IIpu stom Al 3aBucut, mpesxae Bcero, oT CIMHOBOM Temmepartypsl (1);

An, m An, - onpenensiorcs mnapamMeTpaMH OSKCIIEPUMEHTAJIHLHOIO ILIUKIA.

OxonuatensHo  Qynkuuo P = f(WABT CR) HEOOXOMUMO  MCCIENOBaTh  HA
SKCTPEMYM IPH OIPEJENEHHBIX IJIMTEILHOCTAX MHTEPBAJIOB JKCIEepUMeHTa. B
namem cayuae (cmu /=1), €=2N,/3N,, T7=291 K u v,=20 MI'y 3amaua
pelaeTcsa CpaBHHUTENLHO IIPocTo. Ha OCHOBaHMM 3aBMCHMOCTH P HaxomuTcs
BenmuunHa W,pTr ,  COOTBETCTByIOIAs YCIOBMIO HACBILIEHMS  (DYHKIIUH,
YIOBJIETBOPAIONIAsS ONTUMAIBHOM JJIMTENBHOCTH KPOCC — pelaKcaldOHHOMN
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3BOMIOLMU. YHyBCTBUTEIBHOCTh NIPEJIArAEMOr0 METOAA COCTABIISIET: O = Po A, THC

o A - OTHOIICHHUC curHan/ IIyM IPOTOHHOTI'O CHMI'HaJIa B HACBIIIAOIIECM MAaIrHUTHOM

noJIe.

N3mepennst Ha oOpasiiax B 1a00OPATOPHBIX YCIOBUAX YI00HEE MPOU3BOIUTH
OpyU  HU3KUX TEMIeparypax, 4YTOObl ONTHUMHM3UPOBATh  pPEJAKCALIMOHHbBIE
XapaKTEpPUCTHKU o0pa3la U JO0OUThCS MAaKCUMAJIbHONW 4yBCTBUTEIBHOCTU METO/A.
Takol BapuaHT, OJHAKO, TPYAHO HCIIOJIB30BATh JUIS LEJEH JKCIPECC-aHaau3a B
peanbHBIX YCIOBHSX. B TO ke Bpems, MpU CTPOrOM YYeTe€ BCEX BO3MOKHBIX
(dakTopoB, BIMAIOMKUX Ha 3(PQPEKTUBHOCTh TEIUIOBOIO KOHTAKTa CIMHOBBIX
NOJICUCTEM B MPOMEXKYTOYHBIX TOJIAX, YPOBEHb CHUTHaJa OKa3bIBAeTCs
JNOCTAaTOYHBIM Uit peructpauuu Jnauil AKP npu koMHaTHOM Temiieparype, 0 4eM
CBUJICTEILCTBYIOT  TECTOBbIE  HM3MEpPEHHsT Ha  00pa3lle  TEXHUYECKOTO
TPUHUTPOTOJIYOJIA.

PenakcallMiOHHBIE ~ XapaKTEPHCTUKH  IPOTOHOB (Yf 1=3c, T,= 1,8(:)

MO3BOJIAIOT PETUCTPUPOBATH CHEKTP C OTHOIIGHHEM cuTrHan/mym = 2:1 06e3
JIOTIOJTHUTENBHBIX HakoruieHnid. Hanbonee nHTEHCHBHBIC JTUHUM TorjomeHus “N
cooTBeTCTBYIOT yactoTtam 743 k' u 843 xI'u. Paznuuus B 3HAYEHUAX YACTOT IO
CPaBHEHUIO C YHCTHIMU TECTOBBIMU O0pa3laMu, CBHUJETEIHCTBYIOT O CHIBHOM
BIIMSIHUM TIPUMECEN U JUCIOKAIHMM, KOTOPOE MOXKHO YUYECTh TOJIBKO MOCPEACTBOM
YBEIMYEHUSI YHUCIa DKCIEPUMEHTAIbHbIX JaHHbIXx 1o BB  pasmuunoro
npoucxoxaeHus. Tounocts onpeaenenus dactor SKP npu mare mepectpoiiku
nosist 1 I'c cocraBnser + 2 k['1. Takum 006pa3zoM, 4yBCTBUTEIBHOCTh PETUCTPAIIUU

CUTHAJIOB 3aBHCHUT OT YPOBHA BHCHIHCTO IIOJIA BCR» oT 3(1)(1)6KTI/IBHOCTI/I CBA3HU
CIIMHOBBIX CHCTCM Ha KpPAaTHbIX YacCTOTaXx, a)iB , OT KOHTAaKTHBIX nepecequHﬁ

ypoBHeil BO BpeMs HU3MeHeHHMs B, OT cTeleHH yIIMpEHHWs JMHUKA BHEIIHUM
MarHuTHeIM TosieM. Bkian mocnennero s3¢gdexra Hambosiee CYIIECTBEHEH U HE
MOKET UTHOPUPOBATHCS. JJIsl €ro HaMH HMCHOJIB3YIOTCS MPUOIMKEHHBIE METOJbI
Teopun Bo3MmyImneHui. Ilpm /=1 (cmydait asora " N) BbIpaKECHHUS HMMECIOT
JOCTATOYHO KOMITAKTHBIN BuA. J[JIA ciiydyas KOJUIMHEAPHBIX PaJHOYaCTOTHOTO H
MAarHUTHOTO MOJICH:

a2 a2
W = kD ZK(9 7’) : W = kD} ZK(g 7). 3)
9D*(1-177)cos® 9D*(1+177)cos®
Bripaxkenus (3) mo3BoJIsIIOT ONPEETUTh BEPOSITHOCTHU nepexo1oB AKP-cucrems! B
Bo3MymaomeM nojie By. 3necy K= C‘Q([Z/ 4, D =y ghBy, D=y 4By - Brmams:

[V} !
pPagroyacTOTHOTO M MAarHMTHOTO TMoJjei. Benwmumnaa %(V B) YMHOXKAeTCsl Ha
dbynkuuo Gopmer ['ayccoBoit mnHNM g(v). OKOHUYATENBHBIA PE3YNIbTAT MOIYYaeM

IMyTEM HWHTCIPUPOBAHUA B IPCACIaX MAKCUMAJIbHBIX U3MEHEHHMN 4YacTOTHl B
BO3MYIICHHOM COCTOAHWH CHUCTCMbI:

'
VigtAv

I(vy)=k [W(vy—v) glv)dv. 4)

,
Vie—Av
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Bripaxxenne (4) maer BO3MOXXHOCTb BOCIPOHM3BECTH (HOPMY pe30HAHCHOM
JIMHUH, YHIUPEHHON MAarHUTHBIM noneM DB, 3a MCKIIIoYeHHeM ciydaeB CHIILHOM

3aBHCHMOCTH lj; OT OpUEHTaluuH B,, B KPUCTAILIMYECKHX CTPyKTypax. Ilpu

4acTOTE SIAEPHOTO MarHUTHOTO pe3onanca (SIMP) paBuoit 5 MI'1y Heobxoammo
UCIIOIb30BaTh CTAaTUYECKUE MAarHUTHBIE TOJ C XapakKTepHOM BEIWYMHOU
unaykuuu ~ 0,1 T, kotopas 6e3 Tpyna HOCTUraeTcsl Ipy MOMOIIM KOMITAKTHBIX
NIEPECTPANBAEMBIX UMITYJIbCHBIX AJIEKTPOMArHUTOB.

Cnucok Jurepatypsbl
1. I'peunikun B.C., [lInunesoit A.A. YOH, 1996, Ne7, C.763-776.
2. Grechishkin V.S. Shpilevoy A.A., Dykin V.A. Russian Physics Journal, Volume
51, Issue 8, August 2008, P. 778-782.
3. I'peunmkun B.C., Cunsickuit H.S. YOH, 1993, Nel0, C.95-119.
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CEKUNA «XUMNHECKNE HAYKN»

YIAJEHUE CEPBI U3 TOIIVIUB OITACHO JJIA 2KU3HU BCEI'O
AKUBOI'O

Jleonmvesa A.U.

3aB. Kadeapon XuUMUN U XUMHUECKUX TEXHOJIOTuH TaMOOBCKOTO
roCyJIapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA, J.T.H., Mpodeccop,
Poccus, r. Tam60B

Buouowcanoe A.B.

acniupaHT Kadeapbl XUMUU U XUMUYECKUX TEXHOJIOTHUI
TaMOOBCKOTO rOCY/IapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA,
Poccus, r. Tam06oB

Dapxan Y. X.

MarucTp kadgeapsl XUMUU U XUMAYECKUX TEXHOJIOTHM
TaMOOBCKOTO TOCYIApCTBEHHOTO TEXHUYECKOTO YHHUBEPCUTETA,
Poccus, r. Tam60B

B crathe paccMaTpuBarOTCs BOIPOCHI LENECOOOPA3HOCTH MHHUMH3AIMH COACPIKAHUS
Ceppl W €€ COCIWHEHHUU B aBTOMOOWIBHBIX TOIUIMBax. [IpUBOIWTCA CO3J@HHBIN MTPUPOIOH
MEXaHHU3M OUYUCTKHU BBIXJIOITHBIX TI'a30B. O6OCHOBBIB3.CTCSI HpenynpemaeHHe (0] HpeI[eHI:HBIX
3HAYCHHX JIBYX XapaKTEPUCTUK TOIUIMB — COJEPIKAHKUE CEPhl, OKTAHOBOE YHUCIIO.

Knrouesvie cnosa: cepa, O€H3WH, TOIUIMBO, OKTAaHOBOE YHCIIO, HEe(PTh, MUCTUIUIATHI,
BBIXJIOITHBIE Ta3bl, MaccoBas JOJs CEpbl, CEPHHUCTHIE COCIWHEHUS, OTPA0OTABIINE Ta3bl,
He(PTepPOAYKTHI, a’3pO30JIM, PEAKTUBHBIE W aBTOMOOWJIBHBIC JBUTATENH, IOTUIIUKINYECKHAEC
apOMAaTHYECKHUE YTIEBOJAOPOIbI.

[Ipenna3znauenue ceppl B OCEH3WHE — OTO PEryJUPOBAHUE MOITHOCTH
neuratens. Tak, Hampumep, CepHUCTBHIM OeH3uH c coxaepxanueM 0,51% cepsl
uMeetr oktaHoBoe uucio 40, a mocime ounctku 10 conepxanus 0,05% cepsl
OKTAHOBOE YHUCJIO 3TOT0 k€ OCH3MHA yBEIIMUUBAETCA 110 45.

Tak e Ha U3HOC JeTajel ABUraTesl OUyTUMO BIIUSIET COAEpKaHUE CEPhI B
toruuse. [Ipu nepepaboTke HEPTH MOTYUAIOT TUCTUIUISITHI C COJAEPKAHUEM CEPBI
10 1,3%, KoTopble HOMKHBI OJIBEPraThCs Mpolieccy Aecyabdypanuu.

Cepa — 3T0 «MO3r» HeTH M Kak cieacTBue TomiuB u3 Hedru. Cepa 1o
XapakTepy BO3JECHUCTBUSL HE UMEET ceOe MOI0OHBIX AIEMEHTOB, a TaK)Ke y He€ HeT
AHTUIIOJIOB, T.€. a0COIIOTHO MPOTUBOMOJIOKHBIX 3JIEMEHTOB IO BO3/ICHCTBUIO.

bensunsbl 11005t cepy! Ho e€ npucyTcTBue BelleT K YBETUUSHUIO KOPO3UU U
oOIelt TOKCMYHOCTH BBIXJIOMHBIX Ta30B (TBEpHAbIE YACTUIBI U OKCHUIIBI CEphI),
pPEryJIupOBaHKE COCTaBa OTPAOOTABIINX ra30B TAKXKE YCIOKHACTCS.

Orcrofa y»KeCcTo4eHHWEe HOPM M CTaHAAPTOB [JIsl COJAEPKAHUS JTaHHOTO
BEILIECTBA U €r0 COCIMHEHUH B COCTAaBE TOIUINBA (TaK Ha3bIBaeMasi «MaccoBasi 10
cepbl»). OIHAKO YyMEHBIICHUE COACPKAHUS CEpPbl BEAET K YXYAUICHUIO
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CMa3bIBAIOIINX CBOMCTB TOIUIMB. TOIUIMBO, B KOTOPOM MPOLEHT CEPHUCTHIX
coenuHeHnit Haxoautcss Ha ypoBHe 0,035 u Hmke, TpeOyeT MOMOJHUTETHHBIX
IPUCAIOK, KOMIICHCUPYIOIUX CHU)KEHHE CMa3bIBAIOLUX CBOWMCTB.

[IpucyrcTBHE CEpPHHUCTBIX COCIMHEHWH B  OCH3MHE TPUBOIUT K
HarapooOpa3oBaHWIO, CTAPEHUI0 MOTOPHOTO Macjia, a TakXKe OKa3bIBaeT
CYILIECTBEHHOE BIIMSIHUE Ha 3arpsi3HEHHUE OKPYKaloUIe cpesibl - BBIOPOCHl OKCHJIOB
Cepbl, TBEPJbIX YacCTHI], CHUXKEHUE SP(HEKTUBHOCTH PaOOTHl KATATUTHUYECKOTO
HeUTpain3aTopa OTpadOTABIIMUX I'a30B.

Ho cepa He sBusgercs oTpaBiasionuM KoOMIOHEHTOM. (Cepa YHCTHUT
BBIXJIOITHBIE Ta3bl MPU cropaHuu OeH3uHa. B BeIX0/€ MPOJYKTOB CropaHus TOILIUB
B AaBTOMOOWIBHBIX JIBUTATENsIX €CTh OTpPaOOTaHHBbIE COEAMHEHUS, HO OTHU
COEJIMHEHUSI HE OTPABISIOT OKpY’Karollee MPOCTPAaHCTBO, OO cepa npeobpasyer
9TH COEAMHEHUS M HE JacT MUpPY OoTpaBHUThCs. OHa yepe3 cels, Kak depe3 QuibTp
IPOIYCKAaeT BCE U 3TO BCE MPe0Opa30BaHHOE BBIXOAUT HAPYKY.

A ecnm Ob1 He cepa? XKuznu Ob1 mpumien kouen! Cepa XOpoIio BCTyHaeT B
COEJIMHEHHUSI C JTIOOBIMU BEUIECTBAMU.

ben3unspl, nosyyaromuecs: Mpu MNEPBUYHON MeperoHke HedTH, AOBOJIBHO
YCTOMYMBBI: OHU HE OCMOJISIIOTCSI MPU XPAaHEHUHM Ha BO3JyXE, HE MOJABEPraroTCs
BO3JICHCTBUIO CEPHOM KUCIIOTHI, XJI0pa, U0JIa U APYTUX aKTUBHBIX areHTOB.

Hedtu xe ypano-Bomkckue u pepranckue cogepxart ot 1 10 5% cepbl.

OTH BellecTBAa TEPMUUECKN MAJIOYCTOMYMBEI U YK€ IIpU HarpeBanuu 10 130°
HAYMHAIOT pasJiaraThCsl, BBIJACISAS MEpPKaNTaHbl, CBOOOJHYIO CEPY, HENpeebHbIC
YIJIEBOJIOPOBI U T.J

I[lo wmepe HarpeBaHusi HePTENPOIYKTOB  CEPHHUCTBHIE COCIUHEHHUS
pasnaratoTcs C BBbIJCJIEHHEM TJaBHBIM 00pa3oM CEpoBOJOpOJa W YACTUYHO
AJIEMEHTAPHOM CEPHI.

CBobojiHas cepa, BCTyMaeT CO BCEMU MeTaJlllaMu B coenuHeHue [1, ¢. 112].

be3 Hee BBIOPOCHI MPOAYKTOB CropaHus TOIUIMB B BO3AYyX ObUIH OBl
a0BUTHIC. JIIOAM TPEACTaBIAIOT BBIOPOCHI MPOJYKTOB CropaHusi OEH3MHOB HE
MpPaBWIbHO, CYUTAs UX BPEIHBIMU?

HanOounburyto omacHOCTh i1 3J0pOBbsl YEJIOBEKA MPEACTABISIOT OKCHUA
azota, mpuMepHo B 10 pa3 Gosiee onacHble, YeM yTapHbBINA ras, 1015 TOKCUYHOCTH
aJIbJIETUJ0B OTHOCUTEIBHO HEBEJIMKA U cocTaBisieT 4—5 % oT 0011eld TOKCUYHOCTH
BBIXJIOMHBIX ra30B. TOKCMYHOCTDH Pa3IMYHBIX YIJIEBOJOPOJOB CUIBHO OTIMYAETCS.
HenpenenbHbie yrieBoaopobl B MPUCYTCTBUU JUOKCHIA a30Ta (POTOXUMHUYECKU
OKHUCIISIIOTCS, 00pa3zyss  SOOBUTHIE  KHUCJIOPOJCOACpPKAIIUE COCIUHEHUS —
COCTaBJISIFOIINE CMOTH.

KauecTBO n0XKMTraHUs Ha COBPEMEHHBIX KaTaJl3aTOpPaxX TAKOBO, YTO OIS
CO nocne katanuzatopa 06sr9HO Menee 0,1 %.

OOHapyXeHHBIC B Ta3aX MOJUIUKINYECKHE apOMAaTUYECKUE YTIIEBOIOPOIbI
— CUJIbHBIE KaHIIEPOTE€HBI.

Kpome Toro, mpu UCnoib30BaHUU CEPHUCTHIX OCH3MHOB B OTXOJIAIINE Ta3bl
MOT'YT BXOJIUTh OKCHJbI CEpbl, MPU MPUMEHEHUM STHIMPOBAHHBIX OCH3UHOB —
ceunel] (TerpastuncBunen), OpoMm, XJop, UX coeauHeHus. Cuurtaercsi, 4TO
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a’p030JIM TAJOUIHBIX COEIUHEHNI CBHHIIA MOTYT IOJBEPIaThCs KaTaJIUTUYECKUM
1 (OTOXUMHUYECKUM TPEBPAIICHUSM, yUacCTBYs B 00pa30BaHUU CMOTa.

Jla, BEIOpOCHI IPOYKTOB CTOPAaHUsI TOIUIUB €CTh, HO OHU HE SJOBUTHIE, OHH
He cMmepTenbHble. M ux oOe3BpexuBanue naenaer cepa. Cepa yTHIM3HPYET BO
BpeMsl pa3orpeBa JABHUraTeNst TO, YTO MOTJIO Obl JaTh CMEPTh BCEMY >KUBOMY —
anepHple cocTaBbl. IIpenHasHaueHwe cepbl B TOIUIMBaX JJig JBUTaTellen
BHYTPEHHET0 CrOpPaHUs MIOHUMAETCS HE MPABUIIBLHO.

Takoe HempaBWIbBHOE OTHOLIEHHME K cepe JaBHee. XHUMHUK OImuocs,
ONpeeNB Ha3HAUYCHHE Cepbl B TOIJIMBAX, a Bce nmoBepuiin. CoBpeMeHHasl Hayka
OpUHSUIA, 9TO OTHOILIEHWE W HE TMbITajJach €ro OnpoBepruyTh. I[Ipoiecch
npeoOpa3oBaHus, MPOBOJAUMbBIE CEPOI HE MO3BOJISIOT CO3aTh AEPHBIA OTXO0/1 MPHU
CrOpaHuM TOIUIMBA B pa0OTAIOIIEM JIBUTAaTEJIe BHYTPEHHETO CTOPAHMSL.

A camorneTbl, pakeTbl? ITO K€ BBIOPOC OTPABJISIONIETO Ta3a. ITo
peaKTUBHBIE JBUTATEeNU. BBIXOA HMX MPOAYKTOB Cropanus 0e3 cepbl BOOOIIE Obl
noryomsn mup. B Bo3myxe oOuime BOASHOTO TMapa, 4TO HEUTpaIM3yeT BPEIHBIN
COCTAaB BBIXJIOITHOT'O Ia3a PEaKTUBHBIX JABUTATEIIEH.

CoctaB BbpIOpOCAa pPEAKTUBHBIX JBUTATENIEd HE COOTBETCTBYET COCTABY
BBIXJIOMHBIX TPyO aBTOMOOMIIEH, Tam Ha BbicoTe 20-40 KM HET BOOOIIEe HU OJHOU
MOJIEKYJIbI, KOTOpasl MOMNajas Ha TaKyl0 BBICOTY HE NEPECO3AETCS B MPaBUIIbHYIO
cTpyktypy. Iloatomy, rae Obl Bbl He ObuIM, BCIOAYy aBTOMOOMIM M yTO *ke? Bcee
PaBHO €CTh BO3/yX, KOTOPBIM JIBIIIUT Y€JI0BEK!

CoBpeMEHHBIN  pEaKTUBHBIM  JBUraTelb CTAHOBHUTCS  HEOTHEMIIEMOMU
MPUHAICKHOCTBIO TpaHcropTa. COOTHOIIEHUE TPOU3BOANMAS SHEPTHS — BEC IS
HEro MPEeBOCXOJIUT BCE, YTO MPOM3BOAMIOCH paHee. Ha peiicoBoii ckopocTu
PEaKTUBHBIN JIBUTaTeIbh pabOTaeT B peKUME MaKCUMAIBHOTO CTOpaHus TOIIMBA, U
npo0OsieMbl BBIXJIOMHBIX Ta30B HE CYIIECTBYET, TaK KaK TPAKTUYECKH BCE
YTJIEBOAOPO/Ibl B BBIXJIONE OKMCIIIOTCS, pas3jiarasich Ha YIJIEKUCIBIM ra3 U BOAY
33JI0JIT0 JI0 TOrO, KaK JOCTUTHYT MOBEpXHOCTU 3emid. OCHOBHBIE MPOOIEMbI
BO3HMKAIOT TMpU B3JI€TE, KOIJa BbIOPACHIBAIOTCS  OONBIIME  KOJUYECTBA
HECrOpeBIIMX yriieBoaopoAoB. Kak w mig gBurarteneil BHYTPEHHErO CropaHus,
KaMephl JT0KUTAHMS, CIIEUUATBbHO MPEJHA3HAYEHHBI JJIs 3aBEPLUEHUS OKUCICHUS
ATUX BelECTB, Y(PHEKTUBHBI, HO, K COKAJICHUIO, COKPAIIAIOT MOJIE3HYIO HAarpy3Ky
camoJiera.

Kak cepa 06e3BpeK1BAET BHIXJIONHBIE ra3bl?

OHa dYeTKo JEepKUT TeMIeparypy peakluud TOpPEHUs TOIUIMBA IS
UCKIIIOUCHHS 00pa30BaHUsl BPEAHBIX BEIIECTB B BBIXJIONHBIX Tra3ax. Bpemnbie
BEIIECTBA — 3TO HE NPeoOpa3oBaHHBIE T€OMETPUUYECKUE CTPYKTYPHI DJIEMEHTOB,
4YTO JAlOT pakoBble 3a00JIEBaHMS B TOM Cliydae, €CJIM cepa He ImpeoOpasyeT HX.
OpnHako: BbIOpOC BBIXJIONIHBIX T'a30B B TAakOM KOJMYECTBE HeE ciaydaeH. Hanmo
BBIOPOCUTH MHOTO Ta3a BBEpPX, YTOObl YTWIM3UPOBATh BBIXJIONHBIE Ta3bl
aBromoOusieli. D10 KpyroBopoT. CKOJIBKO BBIOPOCHIM aBTOMOOWJIM CTOJBKO
«BBIOpOCHT 3eMJis» MpeoOpa3oBaHHOIO COCTaBa rasza Uil YTUIM3ALMH 3THX
BBIXJIOTIOB.

ABTOMOOMIIb BBIOpAcChIBaeT ra3 c()OPMUPOBABIIUNCS OT CKUTAHUS TOILIUBA
U TpeHus JeTtaned MexaHu3MmoB JnBuratens. Ho, npu nomagaHuu o0caakoB
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BBIXJIOIIHBIX I'a30B B 3€MJIK0 — CO3/A€TCsl I Hero nporuBosiaue. M3 3emnm uuer
IIEPECO3JaHHbIN a3, KOTOPHIN 3aCTABIISET BBIXJIOIHOM a3 pacraaaTbCs cpasy kKe.

BeixoauT, 4To Tra3 OT IBUTrareliell aBTOMOOWJIEH Ha YJWIlE HE CTpalleH
3JI0POBBIO YEJIOBEKA, T.K pabdOTAET CO3JaHHOE IMPUPOJOH CaMOOUYMLIEHUE. ITO
CIOCOOHOCTBh 3€MJIM CO3/1aBaTh 3aLIUTYy OT BCEro, YTO MPOMU3BEN YeIOBEK. YTOOBI
HE BBIOPOCHII aBTOMOOUIIb, IIPU MPOXOKJICHUN YEPE3 3EMIIIO BBIWJIET aHTHUIION, T.€.
TOT ra3, 4TO HE AACT BCEMY KMBOMY Ha 3emMJjie NOTUOHYTh. A Bce, KTO JOOUBAIOTCS
CHUKEHUS COAEPKAHUS CEpPhbl B TOIUIMBE MbITAIOTCS YHUUYTOXKUTD (PUIBTP JIJIST BCEX
ANOBUTBIX CTPYKTYP, POKIAIOIIMXCSA B MPOLECCE TOPEHMS TOIUIMBA U JIBUKCHUS
MEXaHU3MOB.

[Ipy co3maHuM raza aHTUIONA W3 3€MJIM BBIXOJUT Map COJAEpKallul
BOJOPOJ, HO Jpyrol mo CcTpykrype oOpazoBanus. [lpu ero cmemieHuun c
BBIXJIOITHBIMH T'a3aMH — OH HE (JOPMUPYET MOJIEKYJIy BOJbI, KaK OOBIYHO, & YXOAUT
MOJI TSKECThIO CBOEHM HCKOKEHHOM MOJIEKYJIbl B 3€MIII0. AKTHUBHBIA BOJOPOJ]
CTAaHOBUTCSl O€3aKTUBHBIM, T.€. HE >KMBBIM, HE MOMNajasi B AbIXaTEIbHYIO0 CUCTEMY
YEJI0BEKa, COEIMHSETCS C ra3oM NpeoOpa30BaHHBIX MOJIEKYJ BBIXJIOIMHBIX ra30B
TOIUIMBA. JTOT BHJ TSKEIOr0 BOJOPOAA MOMAJAaET B 3E€MIII0, MpPeoOpasyer
IPOIYKTHI CrOpaHusi OEH3MHA U TSKEIBI BOJOPOJ BHOBb BBIXOAUT BBepX. OH HE
JOJDKEH HMATH B 3€MIII0, HO OH HJET TyJaa JUisi IpeoO0pa3oBaHUs MPOAYKTOB
cropanusi. 3emisi — QUIbTpP, TyJa HaJAO BBOJUTH BCE, YTO TPEeOyeT OYHUIICHUS
TSKEIIBIA BOJOPOJ M IPOU3BOJUT 3TO JACHCTBHE.

Bonopon — yxoauT BHU3 (OH TSDKEINbIN) M OIMYCKAaeT B 3€MJIIO TO, YTO HE
HY’KHO JJI JbIXaHUS YEJIOBEKa, T.€. BCE HECOBEPIICHHOE B BO3AYyXE. 3eMJls
NPUHUMAET 3TOT COCTaB, 3a0UpaeT B ce0si, U OTIPABIISIET YUCTHII BOJOPOJ BBEPX.
Ho on He molimer He co3maHue BO3AyXa ISl 4eloBeKa. Ero mpenHazHaueHue-
YUCTUTh BO3/1yX BOKPYT. DTO MEPECO3AaHHBIM U3 OAHONU CTPYKTYpHI B IPYTYIO ras-
BOJOPOA (HOBOrO BEKa) JUI YTUIM3ALMU BBIXJIOMHBIX T'a30B aBTOMOOMIIBHOTO
TPaHCIIOPTA.

Yem MeHbIIIE COAEPIKAHUE CEPBI, TEM aKTHBHEE OCH3UHBI?

OtcyTcTBHE Ccepbl YMEHBIIAET TEMIEPATypy 3aKMraHusi O€H3MHa, 3TO
onacHblid 0eH3uH. OueHb BPEIHBIN JJI 310pOBbs 4YesoBeka OeH3uH. KonoTe, 4To
OT YUCTOro OEH3MHA — J1acT Pa3BAJICHHYIO KOMOTh — OOJbHYIO, T.€. 3TO HaHO
BBIOPOC HE COOTBETCTBYIOLIUI UCTUHE 3/I0POBbSI UETIOBEKA.

be3 cepnl caxa OenzuHa «Jko» — cinabee TOW, yTo Obula y O€H3MHA
NPSIMOTOHHOT'O, HO MOSBUJIMCH APYTU€ aKTUBU3ATOPHI Pa3jioMa MOJEKYJbl BOJbI B
Bo3ayxe. OTCyTCTBHE Cepbl HE O0ECHEYMSIO OYUCTKY TOIIMBAa OT 0O0JIE3HEHHBIX
CTPYKTYP, U IPOU3BOJUTCS BBIXJIOI C COJAEPHKAHUEM UCKAKEHHON MOJIEKYJIbI BOJBIL,
T.€. HOBBIE BUPYCHI.

[louemy >k€ OTHAIOT MPEUMYIIECTBO OOECCEPEHHBIM BBICOKOOKTAHOBBIM
OeH3uHam?

OTO0 NEerkuil XoJ MEXaHU3MOB, U OBICTPBIA BBHIOPOC raza. IT0 — HACTOSIIUE
CylEpPaKTUBHBIE IBHUIaTelId. JTO XW3Hb M €€ pas3BuTHE. llepeHachleHHOCTH
BO3/lyXa BBIXJIONHBIMH ra3aMH BBICOKOOKTAHOBBIX OCH3MHOB JacT OOJIE3HH BEKa —
OBICTPYIO CBOPaYMBAEMOCTh KPOBHU, OT YEr0 — HEU3BECTHO YEro (pak — BHE3AMHbIN).
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N Ttonmpko, kKOrga IOWMYT 3TO — OCTaHOBSAT POCT CKOPOCTEM JBHXKECHUS
ABTOMOOMJICH U UCITOJIb30BaHNE BRICOKOOKTAHOBBIX 00ECCEPHUHBIX OCH3UHOB.

Cnucok Jimreparypbl
1. YepnsimoB Bb.A. ®usuka m xumusi B nepepadbotku HeptH / B.A. UepHbImoB —
lNocynapcTBeHHOE U31aTENLCTBO HEPTSIHON M TOPHO-TOTUIMBHOM UTEpatyphl. 1955. - 256 c.

PA3PABOTKA OONEPAIIMOHHOM CXEMBbBI ITPOLIECCA
IJIEKTPOIPO3MOHHOI'O IMCIHHEPT'UPOBAHUSA
BBICTPOPEXYIIEN CTAJIU B JUCTUJJIMPOBAHHOM BOJIE

Poux b.O.

cTyaeHT (Maructp) 1 kypca kadenpsl pyHIaMEHTaTbHON XUMUU U XUMUYE-
ckol TexHosioruu FOro-3amnagHoro rocy1apcTBEHHOIO YHUBEPCUTETA,
Poccus, r. Kypck

3ybapee M. A.

ctyneHt (6akanasp) 3 kypca kadenps! GyHIaMEHTATBHOW XUMUU U XUMHYE-
ckoit TexHosoruu KOro-3amaaHoro rocy1apcTBEHHOTO YHUBEPCUTETA,
Poccus, r. Kypck

B crartne IpeaACTaBJICHA TCXHOJOIMYCCKasd CXEMa IIpouccca 3JICKTPOIPO3UOHHOIO JHC-
NEeprupoBaHUusd OTXOA0B 6BICTpOpC)KyH_II/IX crajei u paccMaTpruBacTCA BO3MOXKHOCTD, ITO3BOJIA-
om@asa nNoJHOCTBIO YIIOPAAOYHUTE U YIIPOCTUTDL OINICpAallK, HAIPABJICHHBIC Ha IMOJYYCHHE TCXHO-
JIOTUYCCKOr'o NpOAYKTa, B HAIEM CJIyda€ METAJNIMICCKOI'O HM3HOCOCTOMKOTO IMOpOIIKa.

Knrouegvie cnosa: Meramnnueckuil MOPOLIOK, METO AJIEKTPOIPO3UOHHOTO JUCHIEPTUPO-
BaHUS, OTXOJIbI OBICTPOPEIKYIIICH CTAITH.

OpnuM n3 HanOoJiee MEPCHEKTUBHBIX METOAOB MEpepadOTKH MPaKTUUYECKH
A10060T0 TOKOIIPOBOSIIETO MaTepuaia, B TOM YUCIE U OTXOJ0B ObICTPOPEKYIIHX
CTaJiel, OTIIMYAIOLIUICS OTHOCUTEIHLHO HEBBICOKMMH 3HEPT€TUYECKUMH 3aTpaTaMu
¥ DKOJIOTUYECKON YNCTOTOM MpoIiecca, sIBISIETCS METO dJIEKTPOIPO3ZHOHHOTO JIHC-
neprupoBanus (33]1) [1].

[IIupokoe ucnonb3oBanue Merona DI nis nmepepaboTKu METaUTMYeCKUX
OTXOJIOB B MOPOMIKU C LIETBI0O UX MOBTOPHOTO MCIOJB30BAHUS CHACPKUBACTCS OT-
CYTCTBHEM B HAy4YHO-TEXHUUYECKOW JIUTEPAType MOJHOICHHBIX CBEJICHUM MO BIIMUS-
HUIO UCXOAHOTO COCTaBa, PeKUMOB M CPEJIbl MOJIyYEHHS] HAa CBOWMCTBA MOPOIIKOB U
TEXHOJIOTUN MPaKTUYECKOro npuMeHenus. [loaTomy st pa3paboTKu TEXHOJIOTUN
TIOJIYYECHHS TTIOPOIIKOB U3 OTXOJI0B OBICTPOPEXKYIIUX CTAJICH, U OLIEHKH 3 (HEKTUB-
HOCTU UX JajbHEHIIEro NMpakTUYeCKOro HCIOIb30BaHUS TpeOyercs MpoBeieHue
KOMIUIEKCHBIX HccienoBaHuil. BenencTsue 3toro, HaMu Obliia MpeasioskeHa MEeTo-
auka nposenenus J3/] ObicTpopexylINX cTanel, BKitoyaromas B cedst pa3padoT-
Ky TEXHOJIOTUYECKOM CXeMbl IPOBEJCHHS YKa3aHHOTO Mpolecca.

[lepen HawyamoMm TpPOBEACHHUS OSKCIEPUMEHTa TMPOU3BOAMTCA  cOOp,
COPTHUPOBKA M MPOMBIBKA OIMPENEICHHOT0 METAJUIMYECKOTO MaTepHala, B HalleM
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ciydae otxonabl ObicTpopexymei cramu (BPC). Jlamee cnemyer 3arpyska
BBICYILICHHOTO M B3BELICHHOI'O MAaTe€pHaja B PEAKTOpP YCTAHOBIEHHOI'O THIIA.
Hanmonnenne peaktopa pabouell KUAKOCTHIO (BOJOM JMCTHILUIMPOBAHHOM)
OCYLIECTBJISIETCS 10 MaKCUMaJIbHOIr0 00beMa eMKOCTH. OJHOBPEMEHHO C 3TUM K
reHepaTopy umiyiabcoB nepeMmenHoro toka (I'MIIT) moakimrodaroTcs 37AEKTPOIBI,
KOTOpBbIE H3TrOTABIMBAIOTCA M3 Tex ke orxonoB bPC. J[lanee snexTponsl
3arpy>kKatoT B peakTOp Ha pacCTOSHUU HE MEHEE 5 CM JIpYT OT Apyra.

3anyck 'UIIT mpoucxoaut ¢ OAHOBPEMEHHOM YCTAHOBKOW HEOOXOIMMBIX
napamMeTpoB (HampsDKEHUE Ha JJIEKTPOJaX, YacTOThl MMIYJIbCOB, E€MKOCTHU
pa3psaHbIX  KoHAeHcaTopoB). Ilocne  nmaHHOW — omepanuyd  TPOU3BOAMTCS
napajjieibHbI  3amyck mnpubopa Uil BCTpAXMBAaHMS —dJeKkTponaoB. Jlanee
BBITIOJTHAETCS KOHTPOJIb 33 MPOLIECCOM JIEKTPOIPO3ZUOHHOTO JUCIIEPTUPOBAHUSA MO
HEOOXOJUMOMY MPOMEXYTKY BpPEMEHH, IO MCTEYEHHUH KOTOPOTO CIIEAYEeT
npeKpaieHue npouecca 39/ 1 OTKIIOYEHUE 3KCIEPUMEHTAIBHON YCTAaHOBKH.

Brirpyska pabodero marepuana nenuTcs Ha Tpu dTana. Ha mepBom srtame
OCYILECTBIISIETCS BBITPY3Ka HENPOJHUCIEPTHPOBAHHOTO MATEpHUANIA, KOTOPBIA B
IOCJIEACTBUA HMJET HAa HAYAJIBHYIO 3arpy3Ky B pEakToOp Ui NPOBEACHUS
cienyroomero omnsita. Ha BTOpOM 3Tane OCyIIECTBISETCS CIUMB BEPXHEM YacTH
pEaKUMOHHON cMecH ¢ HauboJjiee MEJNKMMHU B3BEUICHHBIMM YacTHULAMHU s
€CTECTBEHHOTO OTCTAaWBaHUs M IOCHEAYIOUIErOo ucnapeHus Biaru. M 3aBepmaer
IIPOLIECC TPETUM ATaIl, B KOTOPOM PEAIM3YETCS BBITPY3Ka CYCIIEH3UHU, COCTOSALIEH
U3 HamOoJee THKENBIX YaCTHUIl JAMCIIEPCHOTO MOPOIIKa M paboueld >KUIKOCTH B
EMKOCTb JIJIA MOCIEAYIOLIEr0 HCIAPEHUS BIIATA HA AJIEKTPUUECKOM TUIUTE.

Jlanee BBICYIICHHBIA MMOPOLIOK TepeTrhpaercs B (PapPopoBoil CTyINKe H
MIPOBOAMUTCS B3BEIIMBAHUE IIOJYYEHHOTO B PE3yJbTaTe€ MOCIECIHUX JTaIloOB
METAIIINYECKOT0 MOPOIIKa. XPAHEHUE METAJUIMYECKOTO TIOPOIIKA, IIOJyYEHHOIO B
pesynbTare mporecca II]I, peanuszyeTcs B CHEIUMAIbHBIX EMKOCTAX. B wutore,
4acTh MOPOIIKA OTIPABISETCS Ha O00S3aTENbHYIO aTTECTAIMIO, a Jpyras 4acTh
UCIIOJIB3YETCsl B MPAaKTUYECKUX LeNsx. Pa3paboTaHHas moomepanvoHHas cxema
IIPOBEJEHNUS dKCIIEPUMEHTA NPEICTABICHA HA PUCYHKE 1.
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COPTHPOBKA JAMPYIEA HATMONHEHHE JATPYIHA _J IAMYCK
iy MATEPHANA B HY PEAKTOPA PABOYER INERTPONOB B M FEHEPATORA
- PEAKTOP WM ROCTED PEAKTOP HWMINYALCOB
— T '
INKTPOAOB K YCTAHOBRA
TEHEPATOPY HEOBXOHMBIX
BRIMPY3HA WMIYACOB MNAPAMETFOB B
HEMPOAUCTIEFTUPOBAHHOND |y
MATEPMANA
KOHTPONG 3A NPOLECCOM| | rapANENBHLIR
BRArPY3KA HAMBOEE INEKTPOIFO3HOHHOID IAMVCKMPHEOPA i
TAMENBX YACTH ] MWCTEPTHPOBAHMA (330) [UNA BCTPAXMBAHMA
OHCNEPCHOMD Mo BPEMEHH INEKTPOAO3
MOPOLLKA B
EMHOCT= UNA !
1 NOCAEYHOLWETD W
i e neekpaenme || oruosgim
" MPOLECCA
INERTPHYECKON - OBOPYACBAHWA
MANTGI
BHINYKA PABOMETD |, I
N MATEPHANA .
CAMB PAGOYER ———
WHOKOCTH C N i
HAHEONEE MENKWBMH
I A
BIBELLIEHHBIMMA n TTECTALMIO
ARGTHIBMULET B3BELMBAAHE XPAHEHWE NOPOLUKA
Atletlos b TEOITYJEH HCNC) M BCMELMANBHBIX |
CICTAMGALIH METANTMYECKOTO EMHOCTAX
MCMAPEHMA BNATH [OPOLLIKA
F NOPOLICH AR
e PAKTHYHECKOID
NPHMEHEHWA

Puc. 1. [ToonepauronHas cxema nposeaeHus npouecca 331

JlaHHYI0 MOOMEpPalMOHHYI0 cXemy Tmpouecca D3/ MOXKHO HCHOJIb30BaTh
JUISL AUCTIEPTUPOBAHUS IPYTUX MaTepruainoB oTIn4HbIX OT bPC.
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Hydrogenation of benzene and its derivatives containing in motor fuels are
focused of many recent studies owing to environmental and clean-fuel legislation
[1, 2, 3]. In particular, for gasoline restrictions have been introduced for the con-
tent of benzene—a maximum 0,1%. Decrease in the maintenance of aromatic hy-
drocarbons, especially benzene in motor fuels is an actual and urgent problem.
Toxic action of benzene and a product of its incomplete oxidation-benzopyrene-
cancerogenic substance accumulated in an environment, renders negative influ-
ence on safety of ability to live of people and fauna.

The goal of the present work was studying the hydrogenation of aromatic
hydrocarbons which are the fractional composition of motor fuels at presence
RhMo bimetallic support catalysts where as carrier is used pillar structural mont-
morillonite mineral. For the hydrogenation is taken 100cm® mixture of aromatic
hydrocarbon and hexane (V(aromat:V(hexane)= 1:1).Pressure of hydrogen was
measured by a manometer and varied in an interval 1.0-6.0 MlIla, and temperature
of process changed from 373K up to 473K. Modifying montmorillonite mineral by
polyhydroxocomlexes chromium leads to growth of a specific surface from 60 up
to 360 m?/g, total volume of porous from 0,16 cm?®/g up to 0.54cm?’/g, interlaminar
distances from 0.94 up to 2.14nm.[4,5]. The maximal distance about 2.14 nanome-
ters corresponds to concentration of chromium about10.0-15.0mmole per gram of
clay where between the layers settle down polyhydroxocomplexions of chromium.

Modifying montmorillonite minerals gives to them heatresistance and use as
carrier for preparation support RhMo (0.5-1.0% mass.) catalysts. The specific sur-
face of sampleswere defined after heat treatment at 453K are 270-280 m?/g
Increasing the temperature up to 823K decreases this value to 140-160 m*/g. Not
modified bentonite clay lost their porosityat 393K, and a specific surface made 30
m?/g. At the hydrogenation ofbenzen and derivatives were defined a criterion
Tyle-Zeldovich which directly proportional to the constant of rate andresulted ra-
dius of the support catalyst. In order to define the criterion of Tyle—Zeldovich was
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used the following expression:

k
CDZRO\/;

Where, R  the resulted radius of particles of the catalyst (for spherical parti-
cles Ro =R/3)
k - a constant of rate of reaction,;
D - effective factor of diffusion of reacting molecules on a surface
inside of porous
Rates of the hydrogenation of hydrocarbons are decreasin order:

benzene > toluene > o- xylene = p-xylene > m-xylene
Thus, it is developed (0.5-1.0)% RhMo/Montmorillonite support catalyst for
hydrogenation of benzene and determine the factor of efficiency using the internal
surface of porosity support catalysts. The received experimental results expand a
circle of data in the field of hydrogenation motor fuels, especially transformations
of aromatic hydrocarbons to naphtens.
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CEKUMA «BUONOTMHYECKNE HAYKN»

NCHOJIb30OBAHUE UHTEPAKTUBHBIX METOJ1OB OBYYEHUA B
IMPEIIOJOBAHMHU HEKOTOPBIX JUCIIUIIJINH I1O
CHEIIUAJIBHOCTH «9KOJIOI' Us51»

Boponoea H.B.

JOTICHT Kadeapbl YHEPTrodKoIOruH Ka3axckoro HalMOHAILHOTO YHUBEPCH-
TeTa UMEeHU anb-Dapadu, kKaHJ. OMOJI. HAYK, TOIEHT,

Kazaxcran, r. AnMarhl,

Koaymobaesa C.7K.

npodeccop kadeapbl MOIEKYIAPHON OMOJIOTHHN U TeHeTHKH Kazaxckoro
HaAIlMOHAJILHOT'O YHUBEPCUTETAa UMEHH aiib-Dapadu, 1-p Ouoi. Hayk, mpodeccop,
Kazaxcran, r. AnMaTel

Ha mpumepe AUCUMITINH MO CIIEHUATBHOCTH «DKOJIOTHA», pACCMATPUBAETCS POJIb IKOJIO-
THYECKOro 00pa3oBaHMs B (POPMHUPOBAHUH IKOJIOTUUECKOH KyJIbTyphl. MCIONb3yIOTCS MHTEpAK-
TUBHBIE METOJIbl O0OYUYECHHUSI - I€TIOBBIC UTPHI U CUTYALlMOHHbBIE 3a/IaHUS B BUJI€ KEHCOB, OCHOBAH-
HbIC HA IPUHIUIIE TPOOIEMHOCTH U JINYHOCTHO - OPHEHTUPOBAHHOTO O0YUEHUSI.

Knrouesvie cnosa: sxonornueckas KyJabTypa, SKOJIOTHUYECKasl CUTYyallusl, yCTOMUNBOE pas-
BUTHE, UHTEPAKTUBHBIE METO/IbI 00YUEHUS, OXpaHa OKPYXKarOIEeH cpeibl.

Ha coBpemenHOM »Jrame TMOCHEACTBUS XO3AUCTBEHHOM JEATEIbHOCTH
YyeJoBeKa 3aTPOHYJM MPAKTUYECKU BCE IKOCHUCTEMBI IJIAHETHI, Ta30BBIA COCTaB
atMocdepsbl, 3HepreTuueckuil 6ananc 3emnu. Beé 3To crnocoOCTBYyET yXyAIICHUIO
COCTOSIHUSI COBPEMEHHOM Ouocdepbl, pa3pylICHUIO 3I0pPOBbsi U JIYXOBHOCTHU
4yeJloBeKa. JKoJioruueckas cutyauus B Kazaxcrane, B CBS3M C 3KCTEHCHBHBIM
pPa3BUTHEM OSKOHOMHMKH, TaKXe€ pe3KO yXyIumiach: ApanbCKUH KpHU3HC,
HeOJIaronpusTHasl JKoJIoTMUecKas oOcTaHOBKa B [IpukacnuiickoM peruone,
Bocrounom Kazaxcrane; Bokpyr CeMHNaJIaTUHCKOrO TMOJIMTOHA, MPOLECCHI
ONyCThIHMBaHUs | T.1. [1]. Pemenue 3xonoruueckux mpooaeM BO3MOXKHO TOJIBKO
B pe3yJibTaTe€ BOCCTAHOBJICHUS OajaHca MEXIy MPUPOAOW U OOIIECTBOM, 4YTO
MIPEICTABIIIET COOOM UPE3BBHIYANTHO CIIOKHYIO, OCCIPEIEeACHTHYI0 B TJIOOATBHOM
OTHOILLIEHUM 3aJady, NocTaBileHHy eme B 1992 rony B Puo-ne-Kaneipo, rue
Obla moanucaHa u yTBepkaeHa Konnenmusa no YcroiunBomy paszsutuio [2]. B
Konuenmuu skonoruueckoro odpazoanus u Konuenuuu nepexona PecnyOnnku
KazaxctaH K yCTOWYMBOMY pa3BUTHIO TMOAYEpKUBaeTCs, uTo 3 eKTuBHAsA
CHUCTE€Ma HKOJOTHYECKOTO OOpa3oBaHUs — OJIMH U3 OCHOBHBIX HHCTPYMEHTOB
oOecrieueHrs yCTOMYUBOTO pa3BUTHS IPUPOABI U obmiectsa [3, 4]. M3BecTHO, 4TO
cuctemMa 00pa3oBaHMs, OTBETCTBEHHas 3a (OPMHUPOBAHHE HE  TOJBKO
npoecCHOHANbHBIX M JIMYHOCTHBIX KayeCTB MOJOJIEKHU, HO M aKTUBHOU
TPKJAHCKOW TO3UIIMU TI0 OTHOIICHHUIO K MPUPOJIe, UMEET HEOCTIOPUMO OOJIbINNE
BO3MOKHOCTH BIIMSIHUSL Ha MPOLECCHl YCTOWYMBOTO Pa3BUTHS U Ha MEPCIEKTUBBI
JadbHEUILIEr0 pa3BUTHUS CTPaHbl. JTOMY B TIOJIHOW MeEpe COOTBETCTBYET
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JUCHUIUIMHBL MO CHEUUAJIbHOCTU <«OAKOJOTUSD TakKue, Kak: «IKOJOTHMYECKUU
MOHUTOPUHT», «OKpyXaromas cpela © coxXpaHeHue OuopazHooOpasusy,
«Opranuzanusi ¥ YNOpaBJI€HUE B OKOJOTHMU» W JIp., KOTOpPbIE BHEAPEHBI B
oOpasoBarenbHbIi mporiecc Kaszny wum. anp-Papadbu. Ux menp — HE TOJIBKO
BOOPYXHUTh OyAyIIMX CHEHUAIUCTOB C BBICIIMM OOpa30BaHUEM OCHOBaMH
AKOJIOTMYECKUX 3HAHUM U MOKa3aTh MyTU MNEPexXo/ia K yCTOMYMBOMY pa3BUTHUIO, HO
U TPUBUTH UM HKOJOTMYECKYIO KyJbTypy. Takoil moaxoJ MO3BOJIUT MOJIOABIM
CHEeIUaINCTaM C BBICIIMM OOpa30BaHMEM MPUHUMATH SKOJOTUYECKU TIPaMOTHbIE
pelIeHus] M, TEM CaMbIM, CIIOCOOCTBOBAaTh IMEPEXOIY CTPaHbl K YCTOHYMBOMY
Pa3BUTHIO. DKOJIOTHYECKasl KyJIbTypa IpeanoiaraeT He ToJbKO U3MEHEeHne o0pa3a
KU3HM, HO UM HPABCTBEHHBIX IIEHHOCTEH, CIOCOOCTBYIOMIMX TapMOHUYHBIM
OTHOILICHHSM YEJIOBEKA MO OTHOLIEHUIO K IPUPOIHOM cpene. B HacTosmee Bpems
AKOJIOTMYECKAass KyJbTypa SBISETCS HE JKENATEIbHbIM KOMIIOHEHTOM, a
00s13aTEIHHBIM YCIIOBHEM CYIIECTBOBAHUS MUPOBOTO coo0IIecTBa [5].

B mnponecce oOydeHus IMIHMPOKO HCHOIB3YIOTCS HWHTEPAKTUBHBIE METObI
0o0y4eHMs], TAKME KaK JEJOBbIE UTPbl U CUTYyallMOHHbIE 3a1aHus. [lpumenenue ur-
POBOr0 MOJIETUPOBAHMS B MPOLIECCE IKOJOTMUECKON MOATOTOBKU CTYAECHTOB I03-
BOJISIET UMUTHPOBATh KOHKPETHYIO CUTYallMI0, KOTJIa UM MPEJICTOUT HAWTH Mpa-
BUJILHOE pEILEHHE, COOTBETCTBYIOUIEE pealibHbIM oOcToATeNnbcTBaM. llpu 3ToM
O0OBIYHO HMCIIOJIB3YETCSl HE TOJIBKO MPOTPAMMHBIN MaTepua, 4YTo 0OCOOEHHO BaXKHO,
TaK Kak BbIpa0aThIBAIOTCS YMEHUS U HABBIKM CUCTEMHOI'O MBIIUICHUS, MPOOYKaa-
€TCSl CTPEMJIEHUE K MOUCKY HOBBIX MJIEM, CTPEMIIEHUE K TBOPUECTBY U KOJUICKTUB-
HOMY B3auMOJAEHCTBHIO. MHTepakTMBHAs NoJada MaTepuana JI0JbKHA IUIaHUpPO-
BaThCA 3apaHee, MOCKOJIbKY Takoe o0yueHne TpeOyeT MOCTOSTHHOTO KOHTPOJISI HaJl
aynuropueil. Jlenosast urpa — 3TO CpelICTBO MOJECTUPOBAHUS MPOOJIEMHBIX CUTYya-
IUA B Pa3IMYHBIX 00JIACTSX SKOJOTUYECKOW NEATEIHbHOCTH, TMO3BOJIIONINE CTY-
JICHTY HallTU ONTUMAJIbHBIC ITyTH PEIICHUS dTUX MPOOJIeM, a TAKXKEe aJIrOPUTMBI, Ha
OCHOBAaHUHU KOTOPBIX, MOYKHO CIIPOIHO3MPOBATh MOJ00OHBIE 3KOJOTHUYECKHE CUTYa-
MU U yCHEIIHO MX M30exaThb. J(enoBple UIpbl NPOSBUIN Ce0sl KaK YHHUKAIbHBIN
MeTOJ O0y4YeHHsI, KOTOPbII coCOOCTBYET 3P (HEKTUBHOMY MOBBIIIEHUIO Ka4€CTBA
NoAroToBku crneuuanucra [6]. Tak, Hampumep, HOpU HU3YYEHUU JUCHUILIUHBI
«YmpaBiieHHEe W OpraHU3alMs B HKOJOTMU» CTYIAEHTHl Kypca y4acTBYIOT B UIpe
«Bnusinue meramnyprudeckoro 3asoga Ha OCy». B urpe npuHUMaroT ydyacTue JBe
KOMaH/Ibl, OJIHa U3 KOTOPBIX, OTCTAUBAET MHTEPECHl PYKOBOJIUTENEH 3aBojia, CTpe-
MSIIIUXCST TIOJIYYUTh MAKCHUMaJIbHYIO TPHUObUIb, ApyTas — MpPEeACTaBisieT o00Iie-
CTBEHHOCTh, KOTOpas 03abo4yeHa mpoljaeMaMu OXpaHbl OKpYysKarolen cpeasl. Mrpa
npeAHa3HaueHa Il aKTMBHOI'O M3YYEHHS MPOLECCOB COIIACOBAaHUSA WHIUBUIY-
QIbHBIX U OOIIECTBEHHBIX MHTEPECOB. B X0/1€ 3TON Urphl CTYACHTHI OCMBICIIUBAIOT
IPUHITII OTPAHUYEHHOCTH MPUPOHBIX PECYPCOB, MPOOJIEMBI pa3MEIIeHUSI U BTO-
PUYHOTO HUCIOJIb30BaHUSI OTXOJ0B IPOU3BOJICTBA, & TAKXKE MPUHIIUI KOJUIEKTHB-
HOW OTBETCTBEHHOCTH 3a Ka4€CTBO MPHUPOJIHON cpenbl. Kakaplii BEHIOMpAET CBOIO
CTpaTEeruio MoJMy4YeHHs] NpUObLIN U NPUHUMAET OJHO U3 YETHIPEX BO3MOXKHBIX pe-
meHnil. OT 3TUX PEUICHUI 3aBUCUT COCTOSIHUE KaueCcTBa OKpy»Karomen cpeapl. Ha
IIOCJICUTPOBOM OOCYXJAEHUM BCEM YJIEHAM KOMAaHJ IPEJOCTABIISIETCS BO3MOXK-
HOCTb OLIEHUTH CBOIO JICSITENIBHOCTh U MPOaHAIM3UPOBAaTh X0/ Urpbl. Bee cTyneH-
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ThI MPUXOJAT K BBIBOJY, UYTO MPU YMEIOM PYKOBOJCTBE MOXHO M30€KaTh Hera-
THUBHBIX JIJI OKPYXarouen cpeapl nocienactsuil. [lokasarensmu kadyecTBa UrpoBo-
ro pe3yJibTara SIBJASETCS MPABUIBHOCTh MPUHUMAEMBIX PEIICHUNM, MUHUMYM OIIIH-
00K, OBICTPOTA BHIMOJIHEHUS 3a1aHUM.

IIpn m3ydeHnn Kypca «IKOJOTHsS MU YCTOMYMBOE Pa3BUTUE» HMCIOJIb3YETCS
nenoBas urpa «I'modanbHOe NOTEMIEHUE — 3a U IPOTUBY». B urpe npuHumaror yya-
CTHE TPU KOMAaHJbI, MPEACTABIAIONINE AIbTEPHATUBHBIC THUIOTE3bI M0 MPUYMHAM
BO3HUKHOBeHUs1 «['1mobanbHOro norersieHus». OaHa KoMaHAa HPHUIEPKUBAETCA
TOYKH 3pEHHSI, YTO OOJIbIIAs OIS MOTEIICHHS, HAOM0AaBIIerocs B nmocienaue 50
JIET, BbI3BaHa JESATEILHOCTHIO UEJIOBEKA, B MEPBYIO OUEpEab BHIOPOCOM ra3oB, BbI-
3BIBAIOIIUX TMAPHUKOBBIA 3P dekT, Takux kak yriaekuciabii raz (CO2) u Mme-
tan(CH4).

Jlpyrasi KOMaH/la CYUTAET, YTO MPUINHON TI100aTHLHOTO MOTETUICHUS SBJISET-
Csl ”3BMEHEHUE COJIHEUHOW aKTUBHOCTH M U3MEHEHHE YIJIa OCU BpallleHUs1 3eMIIH U
e opOUTHI.

TpeTbst KOMaHAa OPUAEPKUBAETCS TUMOTE3BI, COTJIACHO KOTOPON NPUUUHON
r100anbHbIX KIMMAaTHYECKUX HU3MEHEHUMN SIBJISICTCS OKEaH M BYJIKAHMYECKasl ak-
TUBHOCTh. Kaxk/ias KkomMaHJa apryMEHTUPYET CBOIO TOUKY 3PEHHUS UCTOPUUYECKOU
sKOJIoTHUYeCcKol nHpopManue, hakTaMu, METEOPOJIOTHYECKUMU HAOIIOICHUSIMU U
BBICKQ3bIBAHUSIMU M3BECTHBIX KJIMMATOJIOTOB. BhIUrpaBiieil cuutaercss KOMaHJa,
KOTOpasi apryMEHTUPOBAHO yOeauna >KIOpH, COCTOALIEro M3 MpernojaBaTens U
JIBYX CTYJCHTOB, B PABUJILHOCTH CBOEH TUITOTE3bI.

JlenoBbie UTPbl HOCAT KOJUIEKTUBHBIN XapakTep, B MPOIECCE KOTOPOM B3au-
MOJIEUCTBYIOT BC€ CTyAEHTbl. OHU OBICTPO NAIOT PE3yJIbTAThl, MO3BOJISIOT aHAJIU-
3UpOBATh MMOBEJICHUE CTYJICHTOB BO BPEMS UTPHI U JIETKO BHICTABIIATH OLICHKHU.

Kak MBI BUAMM, J1es10Basi Urpa siBasieTcs OAHUM U3 Hanbosee 3G heKTUBHBIX
METOJIOB OOY4Y€HHUS CTYJEHTOB-3KOJIOTOB, IO3BOJSIONMIUX CHSATH MPOTHUBOPEUUS
MEXIy TEOPETHUECKUM XapaKTepOM y4eOHBIX TUCHIUIIINH U MPAKTUYECKUM Xapak-
TEPOM MPOPECCUOHAIBHON AEATENBHOCTH 00Y4aeMoro.

Hapsny ¢ nenoBsiMu urpamu 3PGEeKTUBHBIMU METOJIaM aKTHUBU3ALIMU TBOP-
YECKOU JIeSITeIbHOCTH CTYJICHTOB SIBIISIFOTCSL KEHC-METObl, KOTOPBIE MpeaycMar-
pPUBAIOT ONMKCaHUE peasbHOU cutyanuu. OTHUM U3 JTOCTOMHCTB KEWC-METOJIOB SIB-
JISI€TCS TO, YTO MPABWIBHO COCTABJICHHBIN KEWC MPOBOIUPYET AUCKYCCHIO, B TIPO-
11ecCce KOTOPOM CTYZEHT MPOSBIISIET UHTEPEC K HayKe, HAYYHBIM HCCJIC0OBaHUSAM U
YUHUTCS CBSA3BIBATH HAYUYHO-TECOPETUUYECKUE TMOJIOKEHUS C TMPAKTUUECKOMN JesTeNb-
HOCTBIO [7, ¢. 129]. IlpuHuun nmpoOGIEeMHOCTH SBJISICTCS TaK)KE OCHOBOM MHTEpaK-
TUBHBIX METO/I0B 00yueHus. UMeHHO npobiieMHOoe 00yueHne OKa3bIBaeT MO3UTHB-
HOE BJIMSIHHE HA YCBOCHHE BCEX YETHIPEX KOMIIOHEHTOB COJICpXKaHUsI 00pa3oBaHUs
(3HaHHMe, YMEHUE U HABBIKU, OMBIT TBOPUECKOHN NIEATEIBHOCTH, IEHHOCTHBIE OpU-
CHTAIMN) Ha KKIOM 3aHSATHU. DJIEMEHTHI MPOOIeMHOTr0 0O0y4eHUS] MOTUBUPYIOT
CTYJICHTOB Ha CaMOCTOSITEIbHBIM MOUCK WHMOPMAIIUU M aKTUBU3UPYIOT MBIIILIE-
HUE, YTO HEOOXOUMO JIsl TUYHOCTHO-OPUEHTUPOBAHHOTO 00y4eHus1. Takol nmoa-
XO0J1 MO3BOJISIET HAYYUTh CTYJICHTOB CAaMOCTOSITEILHO BUJIETh MpoOiemy, chopmy-
JUPOBATH €€ U HAWTHU BO3MOJKHBIE ITyTH PEIICHUS, YTO OCOOEHHO Ba)KHO B YCJIOBH-
X TJ00anu3anuy SKOJIOrHYecKuX npoosieM. MHTepakTUBHBIE METObI 00yUYeHUsI
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MO3BOJISIIOT MPOMOJIETUPOBATH PEATBHYIO IKOJIOTHYECKYIO MPOOIIeMy, ¢ KOTOPOid B
JANbHEHNIIIEM MOJIOJIBIM CHEIUATNCTaM MPHUAETCS CTOJIKHYTHCS Ha MPaKTUKE, pa3-
BUBAIOT AHAJUTHUYECKHE, KOMMYHUKATHUBHBIC HABBIKH, BBIPAOATHIBAIOT yMEHUS
AHATM3UPOBATh JKOJOTHUECKYIO CHUTYAIlMIO, TUIAHUPOBATH CTPATETHIO W TPUHU-
MaTh BEPHBIC YIIPABICHUYCCKUE PEIICHUS B 00JACTH OXPaHBI OKPYIKAIOMICH CPEabl
¥ PalMOHAIEHOTO IPUPOIOTIOIB30BaHMs. Bee 3To crmocoOCTBYeT pa3BUTHIO SKOJIO-
TUYECKOW KYJIBTYPBI CTYJIEHTOB [6].

[IpenoaBadue BBINIE NMEPEYUCICHHBIX TUCIUILIAH MMOKA3aJI0 aKTyalbHOCTh
M OOJIBIIYI0O 3aMHTEPECOBAHHOCTHh CTYJIEHTOB B TMO3HAHUH HKOJOTHMUYECKUX IPO-
0JieM U MyTel mepexo/ia K yCTOMYMBOMY Pa3BUTHUIO MPUPOJBI U oduiecTBa. Dop-
MHUPOBAHUE HKOJIOTHYECKON KYJIbTYphl OYIyIIEr0 MOJIOJOTO CIEHUAIUCTa C BBIC-
KM 00pa30BaHMEM SIBIISIETCS HEOOXOJMMBIM YCIOBHEM BBIXOZAa U3 DKOJIOTHYE-
ckoro kpusuca. Vcrnonp3oBaHrne HOBBIX TEXHOJOTUHN JIJIs1 TTOBBIIICHUS TIEAaroruye-
CKOM 3((HEKTUBHOCTH SKOJOTHYECKOTO OOpa3OBaHUsS CIIOCOOCTBYET IICIOCTHOMY
BOCIIPHATHIO COBPEMEHHBIX IKOJIOTHYECKUX M COIMAIBHBIX MPOOJIEM BO B3aUMHOM
CBSI3M: OT CaMBIX OOIIUX 3KOJOTHYECKUX U IEMOTpapUUIeCKIX 3aKOHOMEPHOCTEH B
COUYETAHHH C AHAJIM30M IMOTPEOJICHUS YEJIOBEUYECTBOM HPUPOIHBIX PECYPCOB JIO
COBPEMEHHBIX CIIOCOOOB MPEIOTBPALICHHS YKOJIOTHYECKOTO KpU3HCa M JOCTIKE-
HUS YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA.

Takum o0pazom, GopMUpOBaHUE IKOJIOTHUECKON KYJIBTYPhl 3aKIIOYAETCS B
NEPBYIO OYepelb B BOCIIUTAHUH Y CTYJCHTOB OTBETCTBEHHOTO, OEPEKHOIO OTHO-
HIEHHUsS] K MPUPOJIE, K CBOEMY 3/I0pOBbI0. JloCTHXKEHUE 3TOM 1er BO3MOXKHO MpHU
YCIJIOBUH LI€JICHAIIPABICHHON y4eOHO-METOANYECKO paboThl O GOPMHUPOBAHUIO Y
ydaiencs MOJIOASKH CHUCTEMbl HAYYHBIX 3HAHUW, HANPABJICHHBIX HA TMO3HAHUE
IIPOLIECCOB U PE3yJbTATOB B3aUMOICHCTBUS YEIOBEKa, 00IECTBA U MPUPOJIbL; KO-
JIOTUYECKUX IIEHHOCTHBIX OPUEHTAIIU, HOPM U TIPABWJI B OTHOIIEHUH K MPUPOJIC U
e€ oxpane. Bce 3T0 obOecrieunBaeT pa3BUTHE IKOJOTHUECKOU KYJIBTYPBI, a TaKkKe
dbopmupoBaHre OOMIEKYIBTYPHBIX U MPOPECCUOHAIBHBIX KOMIIETEHITUN Oy IyImux
CHEIMATUCTOB.
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BJINAHUE MUKPOBHNOJIOTHYECKOTI'O ITPEITAPATA CEPUU DM HA
COCTAB MUKPO®JIOPBI HOBOPOXJIEHHBIX TEJAT

Mumpaxoe H.B.

acrimpaHT OMCKOTO roCyJapCTBEHHOTO arpapHoro
yHuBepcureta umeHu [1.A. Cronpinuna,

Poccus, . OMcK,

Hoeuukuii A.A.

npodeccop kadeappl BETEpUHAPHOU MUKPOOHOJIOTHH,

MH(EKIIMOHHBIX U UHBa3UOHHBIX 00s1e3He OMCKOT0O IroCy/1apCTBEHHOTO arpapHOro
yHuBepcuteTa uMenu [1.A. CronblniuHa, 1-p BETepUHAPHBIX HAyK, podeccop,
Poccus, r. Omck

B skcnepuMenTe M3ydeH cocTaB MUKPOOHOLIEHO3a MULIEBAPUTEIBHOIO TPAKTa HOBOPOXK-
JEHHBIX TEJAT 10 U IOCie NpuMeHeHus OM-mpenapara - KOpPMOBOIO KOHIEHTpaTa «OM-
KypyHra». Y CTaHOBJIEHO, YTO 4epe3 Mecsll 1ociie MpuMeHeHuss DM-npenapara y TelsiT Konuye-
CTBO YCJIOBHO-ITATOT€HHBIX MUKPOOPIaHU3MOB CYILIECTBEHHO HE M3MEHWIOCh. TeM HEe MEHee Ha
(oHe mpHUMeHEeHMsl MpenapaTa y TelAT He HaOMIoAalu KIMHUYECKHX MPHU3HAKOB, CBA3AHHBIX C
MOpPaKEHUEM JKEITyIOYHO- KUIIEUHOT0 TPAKTa, B TOKE BpeEMs cpein KUBOTHBIX (60%), koTOpBIE
He monydaniu OM-mpenapaT, perucTpUpOBAIM PACCTPOMCTBA KEIIYJOYHO-KUIIEYHOIO TPaKTa,
BbI3BaHHBIE TATOI€HHBIMM MUKPOOPIaHU3MaMH € TEMOJIUTHYECKUMHU CBOMCTBAMM.

Knrouesvie cnosa: kxopMoBOH KOHIIEHTpAT «OM-KypyHra», yCIOBHO-IIATOTEHHBIE MUKPO-
OpTaHU3MbI, SHTEPOOHOIIEHO3.

HepammonanbHoe mpuMeHEHHE aHTUOAKTepUAIbHOW Tepamnuu, yXyIIIeHHE
HKOJIOTHYECKON CUTyaluu OOYCJIOBWIM U3MEHEHHE TPAAUIIMOHHOW KIMHUYECKON
KapTUHBI MOHOMH(EKINI U MPUBEIU K YBEJIMUYCHUIO YACIHLHOTO Beca acCOIMUPO-
BaHHOW MHKpoOOHOU marosoruu [1, c.12-17, 3, c. 5-10]. B aToM oTHOIICHNH BCe
OoJbllIee BHUMAHKE YUYEHBIX U MPAKTUKOB MPUBJIEKACT MPUMEHEHHE TPOOUOTUKOB,
B TOM 4HClie cepud DM Kak aJlbTEpPHATUBHOIO CPEJCTBA XUMHOTEPANIEBTUYECKUM
npemnaparam [2, c. 5-10, 4, ¢.285-289, 5, ¢.23-36].

B cBsi3u ¢ »TUM ObUIa MOCTaBJICHA 3a/ladya U3YUYUTh B DKCIIEPUMEHTE COCTaB
MUKpPOOHMOIIEHO3a MUILEBAPUTETHLHOTO TPAKTAa HOBOPOXKACHHBIX TEJAT JI0 U TOCIIEe
npuMeHeHus: DM-npenapara - KOpMOBOr0 KOHILIEHTpaTa « IM-KypyHTray.

B kayecTBe 00beKTa MCCIIEIOBAHUS CITYKUIIU TesTa B Bo3pacte 2-30 CyTOK.
st sxcnepumenTa Obu10 chopMupoBaHo JBe TpyIiibl. JKHBOTHBIM MEPBOM TPyT-
nbl (10 TensT) npumensuin npenapat «9M-kypyHra». Bropas rpynna (14 tensr)
CIIyHWJIa KOHTposeM. Ha Hagao skcrepuMenTa Bce KUBOTHBIC ObUTH KITMHUYECKU
310POBBI.

Jliist onipeiesieHnsi KOJIMYECTBEHHOTO W Ka4eCTBEHHOTO COCTaBa MHUKPOQIIO-
pBl 10 NIPUMEHEHUS Mperapara U 4yepe3 Mecsll Mocje mpueMa OaKTepuoJioruye-
CKOMY MCCJIEIOBAaHUIO MOABEPTATN COACPKUMOE MPSAMON KUIIKU TEIAT ONBITHOU U
KOHTPOJIbHOM T'PYIIIL.
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[lepen mpumenennem DM-mipenapara OT BCEX TENAT U3 MPSMOM KUIIKK ObI-
U BBLIEIEHBl MONo4YHOKKCHbe Gakrepun (107-108 KOE/r) u kymsrypsl E. coli
(107-10% KOE/T), ot 6-11 - E. faecium (10°-10° KOE/r) u npox:xkenonoOHbIE IpH-
obl (10°-10° KOE/r). Ilpn manpbHEAIMX MCCIAENOBAHUAX OBLIO YCTAHOBJIEHO, YTO
Tpu KynbTypbl Escherichia coli u ogaa Enterococcus faecium, BeieneHHbIE TIEpen
npuMeHeHneM OM-mipenapara, 00Jajany TEMOJUTUYSCKUMHU CBOMCTBAMH, YTO
CBUCTEIHCTBOBAIO O MOTEHIIMAIBHON OMACHOCTH B BOSHHKHOBEHHH OCTPBIX KH-
nieyHbIX 3a0oseBaHuil. Pe3ynbrarel 0MonpoOsl Ha 1a00pPaTOPHBIX KUBOTHBIX MOJI-
TBEPAUIIN MMATOT€HHBIE CBOMCTBA ITUX KYJIBTYDP.

[Ipu onpeneneHn 4yBCTBUTEIBHOCTH K XUMHUOTEPANIeBTUYECKUM Ipernapa-
TaM TUCKO-TU(DPY3UOHHBIM METOJIOM OBLIO YCTAHOBJIEHO, YTO BBIJCICHHBIE KYJIb-
TYPbI MPOSIBUIIN YyBCTBUTEIBHOCTH K OOJIBIIMHCTBY TECTUPYEMBIX AaHTHOUOTUKOB,
32 MCKJIIOYEHHEM TUJIO3MHA, K KOTOPOMY OKa3aluCh YCTOMYMBBI KyJIbTYpPBI
Escherichia coli. K terpamukinuny okaszaics He 4yBCTBHTEIbHBIM Enterococcus
faecium (tabnuna 1).

Tabmuma 1
YyBCTBUTEJIBHOCTH FeMOJIUTHYECKUX KYJbTYP, BbIJIeJIEHHBIX U3 NPSAMOii KHIIKH,
K aHTHOHOTHKAM

No UyBCTBUTEIBLHOCTh K aHTUOMOTHKAM (MM)
o/u DblICIeHA KyIbTypa
9HPOQIIOKCAINH TETPAUKIINH TWIO3WH  1e(TpruakcoH
1 E. faecium 25 1 10 31
2 Escherichia coli 26 17 0 30
3 Escherichia coli 25 18 1 30
4 Escherichia coli 27 18 0 33

Ha takom Oaktepuonoruyeckom ¢oHE MPUMEHWIU KOPMOBOM KOHIIEHTpAT
«OM-kypynray». Ilocine BbimanBanuss OM-mpenapara Ka4eCTBEHHBIM M KOJIMYE-
CTBEHHBIN COCTaB MUKPOQIOPHI CYIIECTBEHHO HE U3MEHUJICS, Y ABYX TEJAT BhIJIE-
JIEHBI KyJIbTYpbl Proteus spp.

He3nauurtenpHblil pocT OakTepuaabHON 00CEMEHEHHOCTH OMOTOIA HE OTpa-
3WICS Ha KIIMHUYECKOM COCTOSIHUU TEJIAT, MOTy4YaBInX DM-nipenapar.

Kak u B mpenpiayiieM ucCIeNOBaHUM 1O IpuUMeHeHusi OM-npemnapara
OOJBIITMHCTBO BBIJICIICHHBIX KYJIBTYp MPOSBHINA CIA0yI0 YCTOWYMBOCTH K OOJIb-
IIMHCTBY UCTIOJIb30BAHHBIX AHTHOUOTUKOB (TA0I1.2).

Tabnuua 2
YyBCTBUTEJIBHOCTh TeMOJIUTHYECKHUX KYJbTYP, BblIeJeHHbIX U3 Pa3HBIX OHOTOMNOB, K aH-
THOHOTHKAM
No UyBCTBUTEIHHOCTh K aHTHOMOTHUKAM (MM)
Boiaenena kynsTypa
n/m SHPO(JIOKCAIIMH — TETPAIUKIUH TUJIO3UH  LEPTPUAKCOH
1 E. faecium 25 1 10 31
2 Escherichia coli 26 17 0 30
3 Escherichia coli 25 18 1 30
4 Escherichia coli 27 18 0 33
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5 Escherichia coli 27 10 0 29

WNuTepnperupysi pe3ynbTaThl OaKTEPUOJOTHYECKUX HCCICIOBAHUN IOCHE
npuMeHeHus: DM-mipernapara, CiIeayeT OTMETUTh, YTO HECMOTPSI Ha IPUCYTCTBHE B
OpraHU3ME TENAT YCJIOBHO-IATOTCHHBIX OPTraHU3MOB C TEMOJUTHYCCKUMHU CBOM-
CTBaMH, HE HAOJIOIATIO0Ch KAKMX-THOO KIMHUYECKHX IMPOSBICHUH, CBA3aHHBIX C
MOpaKCHUEM KeITyTI0YHO-KUIIIEYHOTO TpakTa. M 94To camoe TiiaBHOE, yAaloch W3-
0exaTh 3apayKEeHUs )KUBOTHBIX 00JI€€ MAaTOTeHHBIMUA BUIAMU MHUKPOOPTaHH3MOB.

Wuyro curyarnuio HaOI0Ja)IM B TPYNIE KOHTPOJIBHBIX TEJSAT aHAJOTUIHOTO
BO3pacTa W COACpIKaHMsI, KOTOpbIe He moiaydain DM-nipenapat. M3 3Toi rpynmsl
UCCIIeNOBaK 9 TOJIOB ¢ MPU3HAKAMH PACCTPOUCTBA KEITYTOYHO-KUIIIEIHOTO TPaAK-
Ta (Tabmn.3).

Tabmuma 3
IJHTEpPOOHOIIEHO03 TEJIST, He MOJYYABIINX Npenapar (KOHTPOJIb)
Kynberypa BeiesieHo KyabTyp

E. coli 14
E. faecium 7
S. saprophyticus 7
Proteus vulgaris 7
JpoxoK.TpuobI 4
Staph. epidermitidis 4
Enterococcus faecalis 7
Citrobacter diversus 4

Brinenennsie kynbTypsl E.coli, Citrobacter diversus, Enterococcus faecalis,
Enterococcus faecium o6namganu reMOTUTHYECKHME CBOMCTBAMH C BBICOKOW pe3H-
CTCHTHOCTBIO K OOJBIIMHCTBY MIOKa3aHHBIX AHTUOMOTHUKOB.

Takum 00pa3om, pe3ysbTaT HKCIIEPUMEHTA Ha TEJIATaX MO3BOJSET CYJIUTH O
TOM, YTO UCIIOJIb30BaHue DM-mpemnapaTa ¢ 2-X CyTOYHOTO BO3pacTa B TEUCHHUE Me-
cslla TOJIOKUTENBHO BIUAET HAa SHTEPOOMOIICHO3 YKEITyJ0YHO-KUIIIEUHOTO TPaKTa,
npo(HIIaKTUPYET Pa3BUTHE MATOJIOTHHN, CBSI3aHHBIX C 3aPAKCHUEM BO30YyIUTEISIMU

KHUIIIEYHBIX UHOEKITUH.
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3APA’KEHHOCTDb TPEMATOJAMMU JUKUX BOAOIIVIABAIOIIINX
TNl B CPEAHEM IPUUPTBIUIBE

Ilenkuna O.JI.

BETEpUHAPHBIN Bpau Kadeapsl BETEpUHAPHOW MUKPOOUOIOTUH, HHPEKIINOHHBIX U
nHBa3uoHHbIX O00ne3Helt @I'BOY BIIO «OmMckuii rocyapCTBEHHbBIN arpapHblid
yHusepcuteT uM. I1.A. CronbpinuHay,

Poccus, r. Omck

B craTtbe mpuBeneHb! JaHHBIE 110 M3YYEHUIO TeIbMUHTO(GAYHbl TUKUX BOAOIUIABAIOLINX
ntul B CpenneM [punpTsimibe.

Knrouesvie cnosa: nuxkue BoJIOIIIaBAIONINE NTHULIBI, TeIbMUHTO(AYHA, YTKH, TPEMATObI.

Jlukre BOAOIUIABAKOIIKE NTHUIBI - IIMPOKO paclpoCTpaHEeHHas OoraTtasi BU-
JaM{ TpyIa >KABOTHBIX, KOTOpash UIPAeT OIPOMHYIO pPOJIb B JKU3HM H XO35M-
CTBEHHOU ACATCIIbHOCTHU YCIIOBCKA. Mmnorue IITHULBI CIIYKAT O6’BCKTaMI/I OXOTHHUYb-
€ro IpoMbICiia, 3HAYCHHE KOTOPOro OYyJeT HEYKIOHHO BO3pacTaTh C pPa3BUTHEM
paOHAJIbHOTO OXOTHHYLETO XO03SMCTBA. OI[HI/IM nu3 (baKTOPOB CHMXCHUSI YUC-
JJCHHOCTH AOHMKHX BOAOIIIaBAIOIIUX IITHUI] ABJIAIOTCA, T'CIBMHUHTBI, BBI3BIBAIOIIIHC
IMIpHU OIIPCACIICHHBIX YCIIOBUAX MACCOBYIO FI/I6€J'IB MOJIOAHAKA, CHUKCHUC YIIUTAH-
HOCTH B3pOCioi mnruilbl. Kpome TOro, aukue BOAOIUIABAIOIIME ITHIBI HUIPAIOT
OIpEICIICHHYIO POJIb B PACIIPOCTPAHEHHH BO30YIUTEIICH OMACHBIX JUIS JOMAITHHX
ITHI] TeJIbMUHTO30B, CO3al0T U MOAACPKUBAIOT €CTECTBEHHbIC OYaru MHBA3uH |3,
c. 5].

Takum 00pa3om, 1ENBI0 HAIIUX UCCIIENOBAHUNM ObUIO M3YYEHUE MapasuTap-
HOM CUTyalluu B MOIYJISIIUK IUKUX YTOK Ha Bogoemax Cpennero [IpuupThiiibs.

MarepuaJjibl 1 METOABI

MartepuasioMm st COOCTBEHHBIX HMCCIIEIOBAHUNA TOCTYKUIU COOPBHI TElb-
MHUHTOB OT 22 BUJIOB JUKHUX BOJIOIJIABAIOIIUX MTHI], TOOBITHIX B OXOTHUYBU CE30-
HBI, U3 PallOHOB pa3HbIX JaHAmAPTHEIX 30H Cpeauero [IpuupThiiibs.

UccnenoBanre NTUIBI MPOBOJUIM 1O METOJUKE TMOJHOTO U HEMOJHOTO
rejabMuHTOI0THYecKoro BCKpbiTUs 10 K. Y. Cxpsiouny (1928 r.). Tpemaron okpa-
muBanu o metojauke I'. A. KotensuukoBa (1984 r.). BunoBoii coctaB onpeaens-
mu 1o U. E. beixoBckoii-I1aBnosckoi (1962 1.).

Pe3yabTaThl uccae10BaHMi

N3 Bcex oOcneqoBaHHBIX MTHUIl OKa3anoch wHBazupoBanHo 20 (90,9 %), us
HUX TpemaToaamu 15 (68,18 %).
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B pesynbrare 00paboTku reabMUHTOGAYHUCTHYECKUX MATEPHATIOB HAMH
00Hapy>XEHO Yy JTUKHUX BOJOTUIABAIOIINX MTHI] 12 BHIOB TPEMATO/, OTHOCSIIINXCS K

4 cemenicTBaM U 7 poJam.
Tabmuma 1
Buposoii coctaB TpemaToa y AMKUX Boaomasaommux ntun Cpeadero IIpunpreimbs

Bun renbMunTa Buipl IMKKUX BOJOTUIABAIONINX TTHIL
VYtka | JleGenn- | Jlbicyxa | Kpsksa | UepHersb YTka
cepasi | KIHMKYH XOXJIaTasi | IIHPO-
KOHOCKa
Echinostoma revolutum + + + + +
Echinostoma miagawai +
Echinostoma dietzi + +
Echinostoma sarcinum +
Echinoparyphium cinctum +
Hypoderacum gnedini +
Notocotylus attenuatus + + + +
Notocotylus intestinalis +
Notocotylus gibbus + +
Apatemon fuligulae +
Cotylurus cornutus + + +
Bilharziella polonica + +

VY mukux BopomnaBatonux nrui Cpennerollpuupthimbs Hanbonee mMupoKo
pacrpocTpaHeHbI CleayIolre BUabI TeibMUHTOB: Echinostoma revolutum y KpsikB
NN 42 3K3., y AbICYX U YEPHETH XOXJATOU — 110 5 3K3., y Je0ena-KIuKyHa — 110 4
9K3., Y YTKH cepoil — 10 1 3k3., Echinostoma miagawai y kpsks U no 39 k3.,
Echinostoma dietzi y neicyx MW no 5 9k3., y kpsikB 10 3 7k3., Echinostoma sarci-
num y neicyXx U no 1 sk3., Echinoparyphium cinctum y kpsiks MU 1o 5 k3., Hy-
poderacum gnedini y yTku mmpokoHocku MU go 1 3k3., Notocotylus attenuatus y
kpsikB UU no 37 k3., y uepHeTu xoxjaToi 10 15 3k3., y ibicyx 10 10 7k3., y nebe-
Is-KIuKyHa 10 3 9K3., Notocotylus intestinalis y ytku cepoit U 1o 6 sk3., Noto-
cotylus gibbus y neicyx U1 1o 39 5k3., y kpsikB 10 12 3k3., Apatemon fuligulae y
nebens — xkmukyHa MU go 6 axk3., Cotylurus cornutus y xpsks UU mo 10 k3., y
YepHEeTH X0XJaTou A0 4 9K3., y yTku cepoit A0 1 3k3., Bilharziella polonica y cepoii
ytku MU 1o 17 3K3., y 4epHETH X0XIaTOM 10 3 3K3.

W3 6 BUIOB 00CIIEIOBAaHHBIX JTUKUX BOJOTUIABAIONIUX MTHUI] HanOoJee 3apa-
KCHHBIMHU OKa3aJIMCh: KPSIKBA Y KOTOPOU 3apErUCTPUPOBAHO 7 U JIBICYXa — 5 BUOB
TpeMaroj. Y o0clieJoOBaHHBIX HAMU NTHUIl OOHApYX eHO 12 BUIOB TpeMaTol, KOTO-
pBI€ 3aPETUCTPUPOBAHBI U Y TOMAIIHUX BOJOIIABAOIINX MTHII.

Ta0nuua 2
3apakeHHOCTh TMKHX BOJAOMJIABAIOIIMUX NTUII TPEMATOAAMU
Bun rensMuHTa OU % NN, 5x3
Hypoderacum gnedini 4,5 1
Bilharziella polonica 13,6 6,6
Cotylurus cornutus 18,1 3,75
Echinostoma revolutum 40,9 14,4
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Apatemon fuligulae 4,5 6
Notocotylus attenuatus 27,2 10,8
Echinostoma miyagawai 9,0 19,5
Notocotylus intestinalis 4,5 6
Echinostoma dietzi 13,6 2,6
Echinostoma sarcinum 4.5 1
Notocotylus gibbus 9,0 25,5
Echinoparyphium cinctum 9,0 1

HawnbGonee pacnpocTpaHEHHBIMH TpPEMAaTOJaMHU y IHUKUX BOJOTUIABAIOIITUX
null seisitores Echinostoma revolutum (99U 40,9%), Notocotylus attenuatus (3U
27,2%), Cotylurus cornutus (31 18,1%), Echinostoma dietzi (31 13,6%), Bilhar-
ziella polonica (O 13,6%). N3 HaliileHHBIX T€IbMUHTOB BIIEPBbIE HA TEPPUTOPUU
Cpenuero IlpuupTthimibs peructpupyrorcs: Notocotylus intestinalis — y cepoit yT-
ku, Echinostoma sarcinum — y nbicyxu, Echinostoma dietzi — y kpsikBbl. XoxJaTas
YepHETh — HOBBIN e(EHUTUBHBIM XO35UH y TaKuX I'eIbMUHTOB Kak: Bilharziella
polonica, Notocotylus attenuatus, Echinostoma revolutum, y nebens-xkiukyHa —
Apatemon fuligule, kpskBel — Notocotylus gibbus, yTku mupokoHocku — Hy-
poderacum gnedini.

Takum 006pa3om, Ha OCHOBAHHMH MPOBEJECHHBIX MCCIEIOBAaHUIN yCTAaHOBIICHA
BBICOKAsl 3apaXCHHOCTh JUKUX BOJIOTUIABAIONIUX MTHUIl 3XHHOCTOMaTtumo3oM (DU
40,9%). OOHapyXEeHHbIE TeIIbMUHTHI, MPEJICTABIISIOT ONPEACICHHYIO YyIPO3y B 3a-
paXEHUM Kak JUKOM, TaK M JIOMallHEW BOJOIUIABAIONICH NTHUII OOMTAIOIIMX Ha
OJIHUX U TEX XK€ Bojmoemax. [lapazuTupoBaHue y AOMAIIHUX TTHUIl TaHHBIX TEIb-
MUHTOB MPUYUHSIET 3HAYUTEIbHBIA IKOHOMUYECKUH yIlepO, CKIaAbIBAIOIIUICS U3
CIIEIYIONINX TIOKa3aTesei: THOeIbh MOJIOIHSAKA, HEIOMOIYYCHUE TIPUBECOB, OTCTA-
BaHUE B POCTE U B PA3BUTHH.

Cnucok Jimreparypbl

1. bamkuposa, B. f. Oxunocromatuasl ntuny CCCP u 0030p IUKIOB UX pa3BUTUSA
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ONPEJEJIEHUE BUPYCHOM HATPY3KU PHK 'EITATUTA C
METOAOM IIIIP B PEAJIBHOM BPEMEHH

Hlozocan I'.I1.

JOTEHT Kadeapsl 0oTaHuku KaparaHInHCKOTO rocy/1apCTBEHHOTO
yHuBepcuteTa uM. E.A. byketoBa, kaHja. OMoJI. HayK,

Kazaxcran, r. Kaparanga
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Kazaxcran, r. Kaparanga

Ilpomac B.B.

npenojaBarenb Kapeapbl 00TaHUKH

KaparanauHckoro rocygapctBeHHOro ynusepcurera uM. E.A. bBykeTosa,
Kazaxcran, r. Kaparanga

Ju K.TI.

cnenuanuct gadoparopuu JJHK-auarnoctuku «3apaBuutibl JunHaepay,
KaH/. OUOJI. HaYK,

Kazaxcran, r. Kaparanga

Kymanoaesa I'. K.
Bpau-uHexunonuct Ul XKymanbaesa I'.K., n-p men. Hayk,
Kazaxcran, r. Kaparanga

B Hacrosieil craTthe ONMMCaHbl HUCCIENOBAHUSA IO ONPEACICHUIO BHUPYCHOM Harpy3ku
PHK renatura C ¢ IOMOIIBIO pa3TUYHBIX MOAU(HUKAIINI METO/Ia TOTUMEPA3HON IIEMTHON peak-
nuu. PHK Bupyca rematuta C onpeneneHa MeToaoM (HIyopeciieHTHON JAETEKIIMU 10 KOHESYHOU
touke. KonnuecTBeHHBIN aHANN3 NIPOBEJIEH ¢ ucnoiib3oBanueM [P B pexxume peaabHOro Bpe-
MeHU. B pe3ynbTaTe vccie0BaHnl BBISBICHBI TPEUMYIIECTBa B HeocTaTku real-time TTHP as
onpeieNIeHUs] KOJIMYEeCTBA KON BUPYCHBIX YACTHII.

Knroueswvie cnosa: 111P, PHK, Bupyc renarura C.

B Hacrosiee Bpemsi U3BECTHO, YTO BUPYCHBbIE MH(PEKLIUU SBIISIFOTCS TTOBCE-
MECTHO BBISIBISIEMBIMU U TPYAHO IUArHOCTUPYEMBIMH, COMPOBOXKIAIOTCS TSKE-
JBIMA OCJIOKHEHHUSIMU JUISI OpraHu3Mma udejoBeka. OgHUM W3 TakuxX 3a00JeBaHU
apisiercs renatut C, BeizbiBaeMbiii PHK conepxkanium renatoTponHbiM BUPYCOM C
NapeHTepaJbHbIM MEXaHW3MOM Iepefadyd. IJTOT (akT crnocoOCTBOBal BBIOOPY
o0bekTa HacTosmieit padoTsl [3,7]. UccnenoBanus no BeisiBaenuto PHK HCV nipo-
Boawin, npumensis [1L{P-ananu3, KoTOpbIi sBAsSETCS HanbOJee JOCTOBEPHBIM Me-
TOJAOM JHArHOCTUKW HYKJIEMHOBBIX KHUCJIOT YY>KEPOJHBIX OPraHU3MOB B H3yuae-
MOM OHOJIOTHYECKOM 00pasiie.

[lepBocTeneHHOe 3HAUEHUE NPU BBISIBICHUU BUpyca remnatura C uMeeT Ko-
andecTBeHHas oueHka ypoBHs PHK (BupycHo# Harpy3ku) gaHHOro MH(MEKIMOH-
HOT'O areHra B miazMe KpoBHu [ 1,2]. BupycHas Harpy3ka — 3TO KOJIMYECTBO €ANHUIL
IF€HETUYECKOT0 MaTepualia, KOTopasi IpUCyTCTBYET B OpraHU3MeE YEJIOBEKa B OIpe-
JeieHHOM o0bemMe KpoBH (00buHO 3T0 1 Mut). KoHneHTpauusi BUpyca BIUsiET Ha
Pe3yJbTaTUBHOCTh TE€PAIUU U IJIAHUPOBAHHUE JITIUTEIBLHOCTU Kypca, TSKECTh Mpo-
XOKJIeHUs 3a00JIeBaHMs, €r0 XPOHU3AIINIO, a TAKXKE JJIT MOHUTOpPUHTA d(PPEeKTrB-
HOCTH JICYEHUS.

Onpenenenne BUPYCHOW HArpy3Kd MHPOBOAMUTCS C NMPUMEHEHUEM KOJIUYe-
ctBerHoil [1IIP. [Ipouynbie MO3UIIMK BO MHOTHX JIaDOpaTOpUsIX MUpa JIJIsl POBEJIe-
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HUSI KOJIMUECTBEHHOTO aHanu3a 3aHumaet [IIP B peansHoM BpeMeHu [4,6]. DToT
METOJI UMEET Psifi O€3yCIOBHBIX MPEUMYIIECTB MO CPABHEHHUIO C KJIACCHYECKUM
MeToaoM rnekTpodopesa. O0anast BHICOKOW YyBCTBUTEIBHOCTBIO U cIEU(PUIHO-
CThIO, OH TapaHTUPYET OTCYTCTBME KOHTAMHUHALIMM (3arpsi3HEHUs 00pa3loB), M03-
BOJISIET TPOBOJAUTH KOJIMYECTBEHHBIM aHANIW3 MPU MOJHON aBTOMATHU3allUU BBIUKC-
JeHus: koauyecTBa konuil uckomoro (¢parmenta HK B ucciaenyemom obpasue npu
MOCTAHOBKE CTaHAAPTOB U MOCTPOCHUU KATUOPOBOUYHOU KPUBOM, UCKIIOUAs CyOb-
E€KTUBHOCTb BU3yaJbHOM OIIEHKH KOJMYECTBA BUPYCHBIX YacTHIL [S].

I]envro HACTOSIIIETO UCCIIEAOBAHUS OBLIO OINpe/eieHne BUPYCHON HArpy3Ku
PHK Bupyca renatuta C meronom I[P B pexxume peaabHOr0 BpeMEHH.

JUist TOCTHKEHMSI TIOCTAaBIICHHOM 11eJId He0OXOAUMO OBLIIO PEIIUTh CIETYO-
LIVE 3a0auu:

- onpenenuts PHK Bupyca renarura C B mia3mMe KpOBH MAllMEHTOB METO-
nom TP ¢ ¢pyopectieHTHON JeTeKIUel M0 KOHEYHOU TOYKE;

- ONPENeNUTh KOJIMYECTBO KOMUN BUPYCHBIX YACTHUIl B TIOJIOKHUTEIBHBIX 00-
pasnax.

Mamepuansl u memoost. Matepuanom AJisi HACTOAIIEH pabOTHI MOCTYKUIH
00pa3ipl M1a3Mbl nepudeprudecKoil KpoBU MAIMEHTOB C IMAarHO30M BUPYCHBIN Te-
natut C.

Bce MonekynsipHO-TeHeTUUECKHE MaHUIYJISIUU ¢ KIMHUYECKUMU 00pasliia-
MU ¢ 1ensto BoisBieHuss PHK HCV B knuaudeckux ooOpasmnax merogom [P ¢ ru-
OpUIU3alMOHHO-(ITYOPECIICHTHON JETEeKIMeN M0 «KOHEYHOM TOYKe» MPOBOUIIH,
ucnoyib3yst Habop peareHTOB «AmmnCenc HCV-FL» dupmbi-nipousBoautens
«AmrmuCeHey.

[IpoBeneHme OIEHKHU KOIMYECTBA BUPYCHBIX YACTHUIl B MPEICTABICHHBIX 00-
pasnax npoBoawian MetojgoM TP ¢ rubpunnuzanonHo-(IyopecIeHTHON IeTeK-
IMel B PEKUME PEATbHOTO BPEMEHH, UCIOJIb3Ysi Ha0op peareHToB «AMrummCeHc
HCV-Mounutop-F1». Jly1s KOHTpOJIs BCEX ATANOB aHAIM3a WCIIOIh30BaIN BHYTPEH-
HUWA KOHTposbHBIN 00pazen (BKO), nmonoxutensubie (IIKO) u oTpunarensHbie
(OKO) xoHTposibHBIE 00pa3ipl. Bce MaHUMy Ay ¢ OMOJI0THYECKUMHU 00pasiiaMu
MPOBOAWINCH B CTPOIOM COOTBETCTBUU METOJUYECKUM PEKOMEHJALUSIM K Habo-
paM peareHTOB.

Peszynomamot u oocyrncoenue. Hannune Bupyca renarura C B UCCIELYEMOM
MaTepuaiie (mia3mMa KpoBH), MOXKET ObITh onpeneneHo npu BoisaBienun PHK HCV
METOJIOM TMOJUMepa3Hoil 1enHoi peakuuu. C 3TON LENbIO B MEPUOJ C HOAOPS
2013r. o suBaps 2014 1. mpoBoauiau uzydeHue 447 OUOIOTUUECKUX MPOO 10 BBI-
spieauto PHK HCV. JlanpHelve wWccienoBaHus MpoBOauiIn ¢ 46 oOpasiamu,
MOKa3aBIIMMH MOJIOKUTEIbHBIN PE3YIbTAT.

CKpUHHHTOBOE UCCIIEIOBaHUA 1O onpeneiaeHuto HCV-moaoXuTenbHbIX 00-
pasnoB, npopoawn MetonoM [P ¢ ruGpuanzanmorHo-QIryopeciieHTHON JeTeK-
nuen no «koHeyHoil Touke». C 3toi uenvto Boeiaessuii PHK w3 mimazMel kpoBu,
IPOBOJMIIM PeaKUri0 00paTHOM TpaHckpunuuu (s nonydenus k/IHK) u ammnu-
¢ukanuio. [lo okonyanuu TP mpuctynmanm k gereknuu ¢ momouisio ¢yopec-
nentHoro [1LP-gerekropa «ALA 1/4».

[TpoToKOJI OJTHOTO U3 UCCIAEAOBAHUM MPUBECH HA PUCYHKE 1.
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HCV
HCV
HCV
HCV BKO+ HCV - He o6HapyKeHo
HCV BKO+ HCV - He o6Hapy»eHo
HCV - He o6HapyxeHo

HCv BKo+ - HCV-obapykero
HCV BKo+
HCV BKO+ ~ HCV-obHapykeHo

9 HCV BKO+ HCV - He obHapyeHo
OKO HCV BKO+ HCV - He o6HapyeHo
MKo HCV BKO+

]

|

| 2

E 2

| 4 3

B 4

E 5 HCV BKO+
7 6

IE 7

| 9 8

10

]

12

1 — ¢hoHOBEII 00pazen
2-10 — x/IHK Bupyca renatura C, BbII€JIC€HHBIE U3 KPOBU MAl[UEHTOB,
11 — oTpHuaTenBbHBINH KOHTPOJIBHBIN 00pasel;
12 - mONOXUTENBHBIA KOHTPOIBHEIA 00pas3er.

Puc. 1. KauectBennsrit ananu3 no onpeaeneanio PHK HCV B kimmanueckux oopasiax

N3 pucyHnka BugHO, uTo B 4 00pazuax BeisiBisiercs PHK Bupyca renatura C.
Hamuune BKO (¢dpayopodop FAM) roBoput 0 BO3MOKHOCTU AaJIbHEHUILIEH UHTEP-
nmpeTanuy pe3ylbTaToB uccienoBanus. B crombme 2 (¢pmyopodhop HEX) mpo-
rpaMMHOE o0ecriedeHrue mpudopa BEIBOAUT CTaTyC 00pa3loB (HAIUUYUE UIIA OTCYT-
CTBUE crieuupuKn).

[1o pe3ynbTaThl KAYECTBEHHOTO aHaiIu3a oToOpain 46 MONOKUTENbHBIX 00-
pa3noB. [lanpHenre uccaeq0oBaHrs TPOBOAWIN C LEJIbI0 OLEHKH KOJINYECTBA BU-
PYCHBIX YacCTHI[ B M3y4YaeMbIX OHOJOTHYECKUX 0Opa3lax, ¢ MCIOJIb30BAHUEM TH-
Opuan3alMOHHO-(ITYOPECIIEHTHON JETEKIIUH B PEKUME PEAIbHOT'O BPEMEHHU.

Peakuun mpoxoaunu B aerektupyromnieM amiuiudguxarope AT-322. I[Momy-
YEeHHbIE JJaHHbIE — KPUBBIE HAKOIUICHUS (PIIyOPECIIEHTHOI'O CUTHAJIa aHAJIM3UpOBa-
JU C TIOMONIBI0 MPOrPaMMHOTO obecreueHus ucnoyibdyemoro mpubdopa JT-322
s TTLP B pexxuMe peaabHOTO BpeMEHH B COOTBETCTBHUE C MHCTPYKITUEH K TTPUOO-
py. Ilo kanany ¢ayopodopa FAM peructpupoBajicsi CUrHall, CBUIETEIbCTBYIO-
mui o HakorieHuu npoaykra ammndukanuu k/IHK BKO, no xanany ¢uyopo-
¢opa HEX peructpupoBaiicsi CUrHaji, CBUIACTEIbCTBYIOMIMA O HAKOIUICHUH TPO-
nykra amminpukanuu kK IHK HCV.

[Ipu cocTaBieHMU MPOTOKOJIA aHANM3a 33JaBajy KOHIIEHTPALMIO KanuOpa-
TOpOB. B cOOTBETCTBUM C MHCTPYKIIMEN K HAOOpy peareHToB, peakluuu Kainudparo-
poB KB1, KB2 npoBoauiau B 2 HOBTOPHOCTSIX (711 MOCTPOCHUS KAIMOPOBOYHOM
npsimoit). [lo xanamam FAM u HEX 3angaBanu 3nauenus kamuOpatopoB: KBI1 -
250000, KB2 - 50.

B nannom skcniepumente tectupoBaiu 13 oOpasuos. [IpoTokon uccienona-
HUS NPUBEAEH HA PUCYHKE 2.
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AfcomnoTHan
KoHueHTpauua

Fam

bz MaeHTHdHkaTop Ct

Hex
Ct

A2 Hoewi_D6pasey 187 24.3
A3 Hoeeld_D6pazey 2349 24.5
Ad | HoBeiM_Odpasew 19.1 24.9
AR | Hoewi_Ddpasey 171 24.8
A | HoBeld_D6pazey 214 24,0
AT | Hoeeld_O6paszew 18,7 24.8
A8 Hoewii_Odpasew 21.4 24,1
B1 Hoeell_JGpazey 165 5.4
B2 | Hoeeii_Ofpazew 17Aa 25.8

= () I ) ) P =) =
[T w—lDDMCIJb-f_nLD
| wl | = | (00| Gssd O
B = =l == == == ] (=

B3| noeemi_Ofpazew 25.1
E Hoeblid_J6pasey 196 25.0 106D
E HoBkIM_6paszey 19.2 25.1
E k- 24,3
87| K+ 252 234
B3| K+ 193 242 1310
1| hoesii_Ofpases 151 1es 750 000
2| hoewi_Ofpases 143 185 Z50 000

C3| Hoeoi_Ofpasey 275 as  [A00
C4|  Hoeewi_D6pasey 273 a0 KOO

Al —B5 — uccnenyembie 00pasIsl;
B6 — OKO;
B7, B8 — I[1KO;
Cl1, C2 - KBI;
C3,C4 - KB2.

Pucynoxk 2. TTIP ¢ rubpuan3zaninoHHO-()IyopeceHTHON AeTeKInel B peKuMe pealibHO-
IO BpEMEHU

Pacuer pe3ynpTaToB BCEX aHAIW30B MPOBOJWIIM, MCIOJIB3YS IMPOTrPaMMHOE
oOecnieuenue k npuodopy «AT-322» AmpliSens Soft Monitor FRT 2.3.
Pe3ynbTaThl BBIYMCIEHUI PEICTABIECHBI HA PUCYHKE 3.

Mzl OboznaveHMe Mopar. uu@b| Honu,eu'rpau,l.m PE3YJ'|I::TET
abpasua FAM HEX FAM HEX
Green | Yellow Green Vellow Do
BK Cnen, BK Cneun,

Mame CT T KOMMA KomHA __,‘;:f;:;;;l_l cmamyc
1 33 251 17,9 3250 34108 1416 733 0k
2 39 243 18,7 5570 19689 477 219 Ok
gl 40 245 239 4868 553 15 347 ok
4 41 24,9 191 3718 148959 543 052 0k
5 42 243 171 3978 Coa0as 2005 436 Ok
& 43 24 21,9 GE1lE 2186 43 293 ok
7 44 248 187 3978 19689 BBE 224 0k
2 45 241 214 G373 3082 65 285 0k
9 46 25,9 16,5 1897 29224 6 350 280 Ok
10 47 25,8 17,9 2029 34108 2269 730 ok
11 48 251 3250 MeHee 3 Ok
12 49 25 126 3477 10611 412032 0k
13 50 25,1 19,2 3250 13966 580 087 0k
14 OKO 243 5570 QKO Ok
15 N1 23,9 25,2 7291 227 4185 NEO1 Ok
15 Nko2 242 19,3 5958 13039 295 457 NKEO2 Ok
17 KEBL 128 151 Kanub-p
18 KEL 18,5 149 Kanub-p
19 KB2 31,6 275 Kanub-p
20 KB2 31 273 Kanub-p
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1-13 — Tectupyemble 00pa3Lbl;
14 — oTpHuaTENBbHBINH KOHTPOJIBHBIN 00pasel;
15, 16 — monoxuTenbHbIE KOHTPOJIbHBIE 00pas3Ibl;
17-20 — xanuOpaTopHI.

Pucynok 3. Omnpenienenue BUpYyCHOM Harpy3kH B KIMHUYECKUX 00pa3iiax ¢ MOMOILBIO IPOrpam-
Mbl «AmpliSensSoftMonitorFRT»

B nactosimem skcnepuMmenTe aHaiauzupoBau pesyibrarhl [P 13 obpas-
noB kJIHK. Jlys kak1oro u3 HUX ONPENENIEHO KOJIMYECTBO KOMHUM BUPYCHBIX 4Ya-
CTHIl, IaHHbIE TIPUBEACHBI HA PUCYHKE B Tpade «Pe3ynmprar.

Bcero nmpoanamusupoBanu 46 Ouonormdeckux o0pasmnoB. Pe3ynbTaThl uc-
CJIEA0BaHUs NOKA3bIBAIOT, YTO B TPEX CIIy4yasxX KOHLEHTpaLUs BUPYCHBIX YaCTHULL
cocrapisia 10°, Bupycras Harpyska 10% onpenenena B yerbipex oOpasuax, 10° B
BocbMH, 10° — B 21 ciydasx, ¥ B BOCbMHU IPOOAX KOJIUYECTBO BUPYCHBIX YACTHI]
cocrauio 107 xonuit Ha 1 M. B aByx o0pasiiax nporpaMma Bblaja KOHIEHTpa-
U0 B 3HaueHuun «MeHee 3».

Onpenenenre BUPYCHOM Harpy3ku HEOOX0JIMMO, TOCKOJIbKY MCIOJIb30BAHKE
pe3yabTaToB [1IP mo3BosisieT BbIABIAAT, MHPEKIHMIO B CAMOM PaHHEM MEpUOE 3a-
ooneBanusa. PHK HCV oGnapykuBaeTcsi B CBIBOPOTKE KPOBU YK€ B TEUEHHE Iep-
Bol Hexenu mocie uHbuupoanusa. KonmuectBennoe omnpenenenue PHK HCV
CIOCOOCTBYET MOHUTOPHUPOBAHUIO MAIIMEHTOB, MOJYYAIOIIMX MPOTUBOBUPYCHYIO
Tepanuio, T.K. 3TOT MOKa3aTellb JaeT BO3MOXKHOCTh HE TOJILKO OLIEHMBATh 3P deK-
TUBHOCTb TEPAINU, HO U IPOTHO3UPOBATH €€.

Takum oOpazom, mpuMeHeHue real-time TeXHOJIOTHH ISl TPOBENCHUS KOJIH-
YECTBEHHOI'O aHaiu3a, Oe3yCJIOBHO, MMEET MHOXECTBO IpeumyiiecTB. OmHako
npu BHenpeHuu real-time I[P B moBcenHeBHYIO MPaKTUKy MOTYT BO3HUKHYTH
CJIOKHOCTH B CBSI3U CO CTOMMOCTBIO aHanu3a. Habop peareHToB Gpupmsbl “AMIuiu-
CeHc” mpeamosiaraeT MpoBEACHUE UCCIEI0BaHUA 0JHOBpeMEHHO 12-13 npo0. [{ns
naboparopuil ¢ HEOONBIIUM KOJUYECTBOM aHAJIM30B ATO MOTPEOyeT HAKOIUICHHUS
OTPEJEIIEHHOr0 KOJIMYeCcTBa 00pa3lioB, YTO MOBJIECYET BpEMEHHbIE 3aTpaThl. OqHa-
KO B KJIMHUYECKOM J1TAOOpaTOPHOM NMAarHOCTUKE OOJIbIIOE 3HAUYEHHUE MUMEET aKTy-
aJIbHOCTh OTBETa (IOJIy4eHHe pe3yJibTara B KpaTyaiiue cpoku). K Tomy xe mero-
JIMKa MPOBEICHUS UCCIEAOBAHUN B PEXKUME PEaJTbHOIO0 BPEMEHHU HE MpeaycMar-
PUBAaET XpaHEHUE TOTOBBIX PEAKIMOHHBIX CMECEH, UTO CO3JAET ONPEACIICHHBIC
TPYAHOCTH. YUUTbhIBasg O3TU apryMEHTBHI, JAJIbHEHIINE HCCIEAOBaHUSA MPEAIO-
JararoT MPOBEACHUE CPABHUTEIBHOIO AHAIM3a PE3YJIbTATOB, MOJIYYECHHBIX C IPHU-
meHnenueM real-time I1LIP ¢ TpaguiimonHo# neTeKue MeTooM deKkTpodopesa B
arapo3HOM rele.

Cnucok Jurepatypsbl

1. Benepuukos B.E. KonudectBenHoe onpenenenue supyca renatura C merogom 1P B
peanbHOM BPEMEHH U €r0 FeHOTUIIMPOBAHUE C UCIIOJIBb30BaHUEM (DITyOpPOreHHBIX OMHAPHBIX 30H-
noB: aBTopedepar. — HoBocubupcek, 2011. — 224c.

2. T'ematut C. BecemupHas opranuzamus 3apaBooxpanenus / HpopMamonHsii Oroie-
TeHb. — Ne 164. —2013.

3. Maitep K.II. I'enatut u nocnenctBus renaruta. — M.: I'OOTAP Meauuuna, 1999. —
432c.

39



4. Bustin S.A.: Absolute quantification of mRNA using real-time reverse transcription
polymerase chain reaction assays // Mol. Endocrinol. — 2000. — Ne25. — P. 169-193.

5. Heid C.A. Real-time quantitative PCR // Genome Res.-1996.- Ne 6.- P. 986-994.

6. Mackay I. M., Arden K. E., Nitsche A., Real-time PCR in virology // Nucleic Acids
Res. —2002. — Ne 30. — P. 1292-1305.

7. Rosen H.R. Clinical practice. Chronic hepatitis C infection // N. Engl. J. Med. — 2011.
—V.364. —P.2429-2438.

CUCTEMbI BUOXUMHUYECKOI'O OITPEAEJEHUA I'VTFIOKO3bI 1
XOJIECTEPUHA HA OCHOBE HAHOAJIMA30B

Ponswcun H.O.

MJIAIIINN HAyYHBIM COTPYAHUK Ja00paTOPUX HAHOOMOTEXHOJIOTHU U
ounomomunecteHmu Muacturyra onodusuku CO PAH,

Poccus, r. Kpacnosipck

bapon A.B.

CTapIUMi HAyYHbIH COTPYAHMK JJA0OPATOPUU HAHOOMOTEXHOJIOTUU U
onomomunectenun Mucruryra 6unodmsuxku CO PAH, xann. men. Hayk,
Poccns, r. Kpacnospck

bonoapws B.C.

3aBeyIOUIMN JabopaToprell HAHOOUOTEXHOJIOTUY U OMOTFOMUHECIIEHIIUU
Huctutyra ouodpuszuku CO PAH, a-p 6uon. Hayk,

Poccus, r. Kpacnosipck

Ha npumMepax Co3gaHusd CUCTEM OMPCACIICHUSA TIFOKO3bI U XOJICCTCPUHA JEMOHCTPUPYCT-
CA NPUMCHHUMOCTb HAHOAJIMA30B B3PLIBHOI'O CMHTE3a B KOHCTPYUPOBAHUH HOBLIX CPCICTB ouo-
XUMHNYCCKOI'O aHaJIn3a (1)I/ISI/IOJ'IOFI/ILICCKI/I BA’KHBIX KOMIIOHCHTOB KPOBH. BKCHepI/IMCHTaJ'ILHO IIo-
Ka3aHO, 4TO CO3JaHHbLIC CUCTCMbI MOT'YT OBITH MCIOJIb30BAHbI AJI1 OIIPEACIICHUSA TJIFOKO3bI U XO-
JICCTCPUHA B CBIBOPOTKE KPOBU YCIIOBCKA.

Knrouesvie cnosa: nanoanmasbl, (epMEHTHl, UIMMOOWIHM3AINS, CUCTEMbI TUATHOCTHKH,
TJIFOK034a, XOJIECTEPUH

DU3UKO-XUMHUYECKHE CBOMCTBA HAHOAIMA30B B3PBIBHOTO cuHTe3a [1,2] mo3-
BOJISIFOT pacCMaTpUBaTh UX KaK HOBBIA MaTepuasl OMOTEXHOJIOTUYECKOTO Ha3Have-
HUS, UMCIOIINNA MEPCTIICKTUBBI IPUMEHEeHHS B Ononorun u meauiuae [3,4]. OxHo
U3 HapaBJCHUN NMPUMEHEHUs HAHOAJIMA30B CBS3aHO C KOHCTPYMPOBAHUEM Ha UX
OCHOBE HOBBIX CPEACTB OMOXMUMHUYECKOT'0 TECTUPOBAHUS (BKJIIOUAs] MHOTOPA30BbIC
CUCTEMbl MHJIMKAIIUK), PACHIUPSIONINX apCEHA METOJIOB MEAUIMHCKON JHarHo-
cTUKH. [[ns cmeuuanuctoB, paboTarolmMX B JaHHOM 00JacTH, MHTEPEC MOTYT
npeACTaBIsATh MOAUpUIIMpOBaHHbIE HaHOAIMa3bl (MHA) neToHaliMOHHOTO CUHTE-
3a, 00pasyroInue CBOOOJHOAUCIIEPCHBIE CUCTEMbI U aIalITUPOBAHHBIE TSI MEIUKO-
Ononoruyeckux ucciieqoBanuil [5,6]. Xumudecku noaumopdHasi, akTHUBHas IO-
BepxHocTh MHA, 06saiaromux BhICOKONW KOJUTOMAHONW CTAaOMIIBHOCTBIO B AMCHEP-
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CHUOHHBIX cpeaax [7,8], mo3BoJsI€T MPOrHO3UPOBATH BO3MOXKHOCTh UX TPUMEHEHUS
B CO3JIaHUU CUCTEM OMOXMMMYECKOH NTHarHOCTUKU KOMIIOHEHTOB OMOJOTHYECKHX
KUAJIKOCTEH.

[lenpro maHHOTO MCCHENOBAHUS SBIAIOCH M3ydeHUE IpuMeHumoctd MHA
JUIsl KOHCTPYMPOBAHUS CUCTEM OMOXHMHUYECKOIO ONPEEICHUS IIFOKO3bl U XOJIe-
CTEpHUHA.

Hccnenosanus BenoaHeHb! ¢ ucnosibzoBanneM MHA mapku RUDDM 0-
125 (dso = 49.6 um), npousBoaumbeix OO0 «Peain-/[3epxxkunck» ([3epxunck, Poc-
cus) no texHojoruu, pazpadoranHod B Ub® CO PAH (Kpacnosipck, Poccus)
[5,6]. B paGoTe ucrnonap3oBanu ruipo30ib ¢ konueHtpamueit MHA 10.0 r/m.

Cucrembl OMOXMMHYECKOM JUATHOCTUKU TOJyYaau C MOMOIIbIO KOBAJICHT-
HOM nMMmoOunu3anuu ¢pepmenToB Ha MHA, moBepXHOCTh KOTOPBIX ObljIa aKTUBU-
poBaHa OEH30XMHOHOM I10 M3BeCTHOMY Metony [9,10]. Meton ucnonb3yeTcst s
AKTUBALIMM MOBEPXHOCTU HOCHUTEJNSI C LEIBI0 MOCIEAYIOIMIEN KOBAJEHTHOM MMMO-
Oounuzanuu 0eiakoB (Hampumep, GEpMEHTOB) B OTHOCUTEIBHO MSTKHX YCIIOBHUSX,
MO3BOJIAIOIIMX B 3HAYUTEIBHOM MEPE COXPAaHUTh UX aKTUBHOCTH [11]. IIpu co3nma-
HUU CHCTEMBI ONPENESEHUs IJII0KO3bl HA aKTUBUPOBAaHHbIE OeH30XxMHOHOM MHA
OJIHOBPEMEHHO KOBAJEHTHO MPUILMBAIN JIBA (epMeHTa (TIOKO300KCHAA3y U Ie-
pOKcUaazy), Mpu CO3JaHUU CUCTEMBbI ONpPEETIEHUsI XOJeCTeEpUHa — TpU (PepMeHTa
(xonecTepuHAICTEPA3Y, XOJIECTEPUHOKCUIA3Y U MEPOKCHUIA3Y ).

QOYHKIUOHAIbHYIO aKTUBHOCTh CKOHCTPYHMPOBAHHBIX CHUCTEM (KOMILIEKCHI
MHA-depMeHThI) OlleHHBaIN peakiueld okucauTeapHoro azocoueranus (H,Oz —
4-amunoantunupul (4-AAIl) — denoin) [12]. Peakiusa mmpoko NpUMEHSETCS B
MEIUIMHCKON TUArHOCTUKE Mg (PEpPMEHTATUBHOTO ONpeneieHust (Gpu3nosiornye-
CKM BaXXKHBIX BelecTB [13] u compoBoknaercs 00pa3oBaHUEM OKpPAIIEHHOTO MPO-
JTyKTa peakuu (XMHOHUMUH).

[Ipu u3MepeHn aKTUBHOCTU IUArHOCTHYECKUX CUCTEM PEAKIIMOHHAs CMECH
conepxana genon, 4-AAIl u mpenapar cycreH3u COOTBETCTBYIOIIETO KOMIUIEKCA
MHA-¢pepmenTsl. [locne 3amycka peakuuu 100ABICHHEM B PEAKIIMOHHYIO CMECh
aHAJIM3UPYEMOI0 BEIIECTBA (XOJIECTEPUH, WK TJIIOK03a) 00pasilsl MepeMeInBaiu
¥ MHKYOMpPOBaJHM MpU KOMHATHOHM Temmeparype. 1o 3aBepiieHun skcrepuMeHTa
koMmiiekcbl MHA-depmenTsl yaansim u3 o0pa3noB HeHTpudyruposanuem. Ilo-
Jy4YEHHbIE CYyNEepHAaTaHTbl OTOMpaNM /Jis CIEKTPAJbHOM OLEHKU OO0pa3oBaHUs
OKpAIIEHHOT'O MPOJyKTa PEAKIUHU MO BEIUYMHE ONTUYECKOMN MIIOTHOCTU HA JIJIUHE
BOJIHBI 506 HM, pErUCTPUPYEMOI CTIEKTPO(POTOMETPUUECKH.

[Tpunnun paboThl cUCTEM OMOXMMHUYECKON MHIMKAIMH, CO3/1aBa€MbIX Ha
ocHoBe MHA u ¢gepmenToB, npeacrtasiieH Ha cxeme (Pucynok 1). Onpenensemoe
BEIIECTBO TPAHC(HOPMHUPYETCS B LIETIH MOCIEAOBATEIILHBIX OMOXUMUYECKUX peak-
1ui, katanuupyembix pepmentamu E; — E; — ... — E,, iMMOOUIN30BaHHBIMU
Ha HAHOYACTULAX, B MPOAYKTH Py — P> — ... — Py, nocnenuuii uz kotopsix (Pn)
SBJISIETCS OKPAILLIEHHBIM U JIETKO BBIABIISIETCS CIIEKTPATbHBIMU METOJJAMH.

41



Onpepensemoe P
n

BelecTeo ™
- OxpalweHHbIN

NpogyKT
Puc. 1. Cxema pyHKIIMOHUPOBAHUSA CUCTEM OMOXMMHUYECKOM JUATHOCTHKH, KOHCTPYHUPYEMBIX Ha
ocHoBe MHA u depmenTOB

B wuccnenoBaHusX yCTaHOBJIEHO, YTO 00€ CKOHCTPYHPOBAHHBIE CHUCTEMBbI
OMOXMMHUYECKON IUArHOCTUKHU KaTaIUu3UpYyHT 0Opa30BaHHE OKPALIEHHOTO IpPO-
AyKTa mpu A00aBKax XOJECTepUHA U TIIOKO3bl B PEAKIIMOHHYIO CMECh, COAEpKa-
IIYI0 COOTBETCTBYIOILYIO MHAMKATOPHYIO CHUCTEMY, U OOECIEYMBAIOT JIMHEHHBIN
BBIXOJI IPOAYKTA B HHTEpBase BpeMeHu 5 — 40 muH npu temneparypax 20 — 22°C.

[lokazaHo, 4TO CO3JaHHBIE CUCTEMBbI MOTYT (PYHKUIMOHUPOBATH B IIUPOKOM
untepBaiie remnepatyp (20 — 50°C) u mmpokom auanazone pH (5.0 — 8.0), nposis-
7511 HauOOJIBIIIYI0 AKTUBHOCTH MPHU CIA0OKHCIIBIX U HEUTPAJIBbHBIX YCIOBUSAX Cpe-
nbl. JInarnoctuueckue cucrembl MHA-depmenTsl MOTyT 3QQeKTUBHO paboTaTh B
J€MOHNU30BaHHOM BoJe, oOecreunBasi BBICOKMM BBIXOJ IPOJIYKTA; IPOSBISAIOT
(YHKIIMOHAIbHYIO aKTUBHOCTb B TEUEHHE JIBYX MECALIEB XPAHEHUs B JEHOHU30-
BaHHOM BoJie npu Temmepatype +4°C.

DKCNEpUMEHTAIBHO YCTAHOBJIEHO, YTO CKOHCTPYUPOBAHHBIE JHATHOCTHYE-
CKHE CHUCTEMBbl 00ECTIeUnBaIOT JIMHEHHBINA BBIXOJ] IPOIYKTa B LIMPOKOM HMHTEpBaJe
KOHLEHTpAIMil aHAIU3UPYEMBIX BEIIECTB (PUCYHOK 2).
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Puc. 2. Obpa3zoBanue npoayKTa peakiuu, KaTaJTu3upyeMoe TUarHOCTHYECKUMU CUCTEMaMHU
MHA-(hepMeHTBI, B 3aBUCHMOCTH OT KOHIIEHTPAIUH TIFOKO3bI U X0JiecTepuHa. J[aHHbIe HOPMH-
POBaHbl HA MAKCUMAJIBHBIC 3HAUCHU A BbIXOJa ITPOAYKTA B pAAaAX I/I3Mep€HI/II\/JI TJIFOKO3bI U XOJIC-

CTEpPHHA, COOTBETCTBCHHO

Kak BuaHO U3 mpeacTaBleHHBIX JAHHBIX (PUCYHOK 2), TIPU UCIOJIb30BaHUU
CHUCTEMBI ONPECIICHUSI XO0JIECTEpUHA JIMHEHHBIN BHIXOJ MPOYyKTa HAOIIOAaeTCS B
nuarna3one Hu3kux (0.01 — 0.20 mr/mi) koHueHTparuil ananura. Cucrema onpeje-
JICHUS TIIOKO3bI 00€CTIeUMBAET JTMHEHHBIN BBIXOJ MPOAYKTa B MHTEpBAJE KOHIICH-
Tpanuii rroko3sl 0.01 — 1.50 mr/mu, nepekppiBaroieM ee (HU3n0I0ruIecKue 3Ha-
YEeHHs B KPOBU YeJIOBEKa.

B cepun MozenbHBIX 3KCIEPUMEHTOB MPOJIEMOHCTPUPOBAHA BO3MOMXKHOCTh
MHOTOKPATHOTO HMCIOJIb30BaHUsI AuarHocTudeckux cucreM MHA-depments! ans
OMpEIeNICHUs] X0JIECTEpUHA U TIIIOKO3bI (pUCYHOK 3). [locTerneHHoe CHUKEHHUE Bbl-
X0J1a MPOAYKTA peaKUUH, HaOII0AaeMOoe B 000UX CIydasx MpH MOCIEI0BATEIbHbIX
U3MEPEHUSX, MOKET OBITh CBA3AHO C YACTUYHOUN MHAKTUBaLME ()EpPMEHTOB B XO/JI€
MHOTOKPATHOTO HCIOJB30BaHUs cucTeM. Harmpumep, 3TO MOXKET MPOUCXOAUTH B
pe3yabTare MHOTOKPATHOTO PECYyCHEHIUPOBAHUS W OCAXKJCHHUS KOMIUIEKCOB
MHA-depMeHTHI Ha CTaUAX UX OTMBIBOK OT IIPOJIYKTa PEAKIIUH.

43



120 - B Tect-cHoTEMA ONPEasneHrA XONnecTeprHa
— 1 Tecr-cucTema QnpegeneHua rmoEo3gE

100 - 3 < SO ;

" 1 T

60 - L 17
40

20 4

Brixog npogykTa peakuum, %

1 2 3 4 5 6 7
Homep namepenns

Puc. 3. O6pa3zoBaHue NpoayKTa peakiMy Ipyu MHOIOPa30BOM HUCIOJIb30BAHUU CUCTEM OMOXUMHU-
yeckoi naauKan — MHA-depmentsr. [loka3anns HOpMHPOBaHBI HA MAKCHUMaJIbHbBIC 3HAYCHUS
BBIXO/1a TPOJYKTA B psAZaX U3MEPEHHUI XOJIECTEPUHA U TIIFOKO3bl COOTBETCTBEHHO

B cpaBHHUTENBHBIX HCCIENOBAHUSAX IO OMPEICICHUIO TIIOKO3bl M XOJeCTe-
puHa B 00pasliax CHIBOPOTKM KPOBU YENOBEKAa MOKAa3aHO (PUCYHOK 4) BBICOKOE
COBMAJICHUE JAHHBIX MPU OMPECICHUN dTUX BEIIECTB C MCIOIb30BAaHHEM aBTOMa-
TU3UPOBAHHOTO  OMOXWMHUUYECKOro aHanmmzatopa Sapphire 400 (Niigata
Mechatronics, Japan) u aumarHoctudeckux cucteM MHA-dpepmentsl. O0 3TOM
CBUJIETEIBCTBYIOT BHICOKHE 3HAUCHUS KOADPUIIMEHTOB KOPPEISALUUA MEXKTY ABYMS
crocobamu m3MepeHus oboux aHanuToB. [lomydeHHbIE pe3yJbTaThl UMEIOT BaXK-
HOE TMPAKTUYECKOE 3HAYCHHE, MOCKOJIBKY IO3BOJISIOT MPOTHO3UPOBATH BO3MOXK-
HOCTh NMPUMEHEHHUs MOdy4deHHbIX cucteM MHA-dbepMeHThI nms 1eneil KimHu4e-
CKOM TUArHOCTHKH.

11 1 7 7

rnoKoza (mmons,/n) xonecrepuH (mmons/n)

10 - RY=0.98 T RY=0.94

Cuetema onpefeneHdn rMoKo3bl
=]

CHcTema onpegeneHWa XonecTeprHa

5 L - - 1 -f \ - " i -F
5 G T 8 =] 10 3 4 7] =]
Knuuu4eckuia aHanuszatop "Sapphire 400™ KnuHuyeckwid ananusatop "Sapphire 400"
Puc. 4. KoppenaunoHnHble 3aBUCUMOCTH MEKIY JBYMsI METOAAMM OIPEIEIICHHUS TIIIOKO3bI U XO-
JecTeprHa B CHIBOPOTKE KPOBH YEJIOBEKA: C IOMOMIBIO OMOXMMHUYECKOT0 aHamu3aTopa Sapphire
400 u cucteM AMarHocTuku Ha ocHoBe MHA u dpepmenToB
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Taxum oOpa3om, Ha MpUMeEpe CO3JaHUSI CUCTEM ONIPECIICHUs XOJeCTepruHa
Y TJIOKO3Bl MPOJEMOHCTPUPOBAaHA NMpUMEHUMOCTs MHA B3pBIBHOTO CHHTE3a B
KOHCTPYUPOBAHUU HOBBIX CPEACTB OMOXMMHUYECKON IMATHOCTHKU IMOCPEICTBOM
KOBAJICHTHOM NMPUIIUBKHA ()EPMEHTOB HAa HAaHOYACTHUIIBL. B sKcrepuMenTax mokasa-
HO, YTO KOBaJICHTHO MMMOOUJIM30BaHHbIe Ha noBepxHocT MHA depMeHTs! mipo-
SBJIIOT CBOIO AaKTMBHOCTb M KaTaJIU3UPYIOT 00pa30BaHUE OKPALIEHHOTO MPOAYKTa
B LIETIH MOCEA0BATEIbHBIX OMOXUMUYECKUX PEaKLUid mociae J00aBIeHUs X0JIeCTe-
puHa (WM TJIIOKO3bI) B PEAKIMOHHYIO CMECh, COAEPM AIIYI0 COOTBETCTBYIOIIYIO
WHJVKATOPHYIO cuctemy. I1lokaszaHo, 4TO MOTy4YEeHHBIE TUATHOCTUYECKNAE CUCTEMBI
(YHKIMOHUPYIOT B LIMPOKOM JMaria3zoHe TemrepaTrypsl u pH, oOecneunBaroT ju-
HEHHBIN BBIXOJ NMPOAYKTA B IIMPOKOM HMHTEpPBAJIEC KOHIECHTPALMNA ONPEAEIsIEMBIX
AHAJIUTOB, IO3BOJAIOT IPOBOAUTH MHOIOKPAaTHOE TECTHPOBAHUE, [UIMTEIBHOE
BpEMs IPOSIBIISIIOT aKTHUBHOCThb. B CpaBHUTENIBHBIX HMCCIIEJOBAHUSAX YCTAHOBJIEHA
npsiMasi KOppessaLus MEXKIy ABYMs CIocoOaMu ONPEENICHUs TIIF0KO3bl U XOJIecTe-
puHa B 00pa3Lax ChIBOPOTKU KPOBU YEJIOBEKA — C MOMOIIbI0 aBTOMaTU3UPOBAHHO-
ro OMOXMMHMUYECKOI0 aHaIM3aTopa M AHarHoctudeckux cucreM MHA-pepmeHTsI
(koo punmentsr koppemsitmu 0.98 u 0.94, coorBercTBeHHO). COBOKYIMHOCTH TO-
JyYEHHBIX JAHHBIX UMEET BaKHOE MPAKTUYECKOE 3HAYECHHE U MO3BOJSET IPOTrHO-
3MpOBaTh BO3MOXKHOCTh cOo3/laHusg Ha ocHoBe MHA HoBoro kiacca 3(eKTUBHBIX
MHIMKATOPHBIX CPEJCTB METUIIMHCKON JTUATHOCTUKH.

Hccneoosanus evinoanenvl npu unarcosoti noooepoicke llpezuouyma PAH
(npoepamma Ne 24, npoekm 57).
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CEKUMA «CENbCKOXO3ANCTBEHHbLIE HAYKW»

MACHOM NNOJKOMILJIEKC POCCHUHU: COCTOSSHUE U TEHJIEHIIUU
PA3BUTUA

Aporcanyes C.A.

3aBEAYIOIINNA CEKTOPOM aHAJIN3a U OLEHKH Pe3yJIbTaTUBHOCTH HAYYHBIX
OopraHu3aluii arpapHoi Hayku Bcepoccuiickoro Hay4HO-UCCIIe10BaTEIbCKOIO
MHCTUTYTa SKOHOMUKH CEJIbCKOT0 XO3SIIICTBA, KaH[. SKOH. HayK,

Poccus, r. MockBa

®Dponosa A.A.

HAy4YHbIN COTPYAHMK OTJI€]a OPraHN3alMOHHO-3KOHOMUYECKUX TPOOIEM HCIOb-
30BaHUs PE3yJbTATOB arpapHO HaAyKH, aClIUPaHT Bcepoccumnckoro Hay4Ho-
HCCIIEI0BATEIBCKOTO HMHCTUTYTA SKOHOMMKH CEIIBCKOTO XO0351CTBa,

Poccus, r. MockBa

B cratpe paccMaTtpuBaeTcs MACHOM MOAKOMIUIEKC Poccun, KOTOPBIN SBISAETCS OJHOU U3
BAXKHBIX COCTABJIAIOMIUX arpONPOMBIIIJICHHOI'O KOMIUICKCA, KaK IJIsd 066CH€‘-I€HI/ISI 3aHATOCTHU
HACEJICHUs, TaK U CHAOXEHHsI €ro MSICOM U MSICONPOAYKTaMH. YPOBEHb MOTpeOsieHus msca U
MSCHBIX MPOAYKTOB ABJISICTCA OOAHHUM U3 TJIABHBIX MOKa3aTelie KadecTBa >KU3HU HaCCJICHUA,
CJIeI0BaTeNIbHO, pa3BUTHE MACHOTO MOJKOMILIeKca Poccuu, yMeHbleHHe TOCTaBOK UMIIOPTHOTO
MsACa U KaK CICACTBHC 06€CH€‘ICHI/I€ HpOIIOBOJIBCTBeHHOI\/JI 6630H3CHOCTI/I CTpPaHbl ABJIACTCA OJ-
HOM 13 MPUOPHUTETHHIX 3a/1a4 roCyJapCcTBa.

Knrouesnvie cnosa: MAcHOU IMOAKOMIIJICKC, pa3BUTUC, ITPOAOBOJIBCTBCHHAA 6630HaCHOCTB,
MMpOn3BOACTBO, MACO U MACOIIPOAYKThBI, CBUHUHA, T'OBAJHWHA, MACO IITULIBI.

MsicHOM TTOAKOMILIEKC MPECTABISAECT COO0M COBOKYMHOCTh MHTEIPUPOBAH-
HBIX OTpacCiey U MOJ0TPACIICH CEIbCKOI0 X0341CTBA, MACHOMN IPOMBILIJICHHOCTH U
TOPTOBJIM, 0OECIIEUUBAIOIIUX MPOU3BOJICTBO, 3arOTOBKY, NMepepaboOTKy, XpaHEHUE,
TPAHCIOPTUPOBKY M peaju3aluio Msica U MsICHOU npoaykuuu. Llens QyHkimonu-
pOBaHUSI MSICHOTO TOJKOMILIEKCA — MaKCUMalbHOE OOecleueHrne MOTpeOUuTENb-
CKOrO cmpoca »JTOM TMPOAYKIMEW NPU HAUMEHBIIMX 3aTpaTax JICHEXHO-
MaTtepuaibHbIX cpeacts [1, c. 37].

Bce orpacin, Bxoasmuye B MICHOM MOJKOMIUIIEKC, HAXOATCS B TECHBIX MPO-
M3BOJICTBEHHBIX U 9KOHOMUYECKUX OTHOUIEHUSX JIPYT C APYTOM, 4TO OOYCIIOBICHO
MOCJIEIOBATEIBHOCTHIO TEXHOJOTUYECKUX MPOLECCOB: CKOT W NTULA SABISIOTCA
€IUHBIM ChIPHEM JIJI51 IPOU3BOJICTBA OCHOBHBIX BUJIOB MSICHOM TPOAYKIIHH.

MscHoll nmogkoMiuiekc Poccun sIBIsieTCS OJHOM W3 Ba)KHEHUIIIMX COCTaBJISI-
IOIIUX arpoNpPOMBIIIJIEHHOTO KOMILJIEKCAa M0 CBOEMY 3HAYEHUIO JJisi o0ecrieueHus
3aHSATOCTU HACEJICHUs] U CHAOXKEHUS €ro MsACOM U Mscomnpoaykramu. CrienyeT oT-
METHUTh, UTO JlajbHEHIIee pa3BUTHE U (HYHKIIMOHUPOBAHUE MSICHOTO MOJKOMILIEK-
ca Poccun Oyner mporekars B ycioBusx wienctBa Poccun Bo BeemupHoit Topro-
BOU OpraHu3anuu 1 EBpazuiicCkoM 3KOHOMHUYECKOM COIO3€.

[IpuopureTHpiil HaunOHANBHBIM NIPOEKT «Pa3zButne AIIK» co3pan npounyro
CTapTOBYK) OCHOBY, a peanu3auus «l'ocynapCTBEHHOW INpPOrpaMMbl pPa3BUTHUSA
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CEJIbCKOI'0 XO3SMCTBA U PETYJIMPOBAHUS PHIHKOB CEJIbCKOXO3SIMCTBEHHONW MPOIYK-
IIUM, CBIPbs U TTpoAoBoIbCTBUA Ha 2008-2012 rr.» mo3BoIsET cAenaaTh BbIBOJ, YTO
MepHbI MIPUHATHIE TOCYAAPCTBOM, 0OECIIEUUIIN PEATU3AIMIO TOCTABICHHBIX IEJeH U
MIOJIOKUTEIIBHO MOBJIMSUIA HA Pa3BUTHE MSICHOTO MOJJKOMILIEKCA CTPAHBI.

B nocnegnue rojapl HaMEeTWICS OMPEACICHHBIM POCT OTEYECTBEHHO MPOU3-
BOJICTBa Msica (puc. 1).

8,5
7,5
6,5

2010 2011 2012 2013

Puc. 1. [IpousBoacTBo Bcex BUAOB Msca B Poccru, MITH. TOHH

[IpousBoacTBO Bcex BUIOB MsAca (B yOoiiHOM Bece) B Poccun B 2013 roay
cocTaBwIo 8,5 MutH. TOHH, 4TO Ha 0,5 mMiH. ToHH miu 6,3% Ooibiie, yeMm B 2012
rony. IIpupoct otHOocuTenbHo 2010 roga cocrasun 2,0 mitH. ToHH uiun 30,8%, co-
OTBETCTBEHHO.

[ITU1IeBOACTBO MOKA3bIBAET CAMBIE BHICOKHUE TEMIIbI MPUPOCTA, CIAETYET OT-
METHUTH, 4TO B 2013 roxy Ha OO MPOMBIIUIEHHOTO CEKTOPA B LIEJIOM IPUXOAUTCS
okoJio 91% mnpousBoacTBa Msca ntuilbl. [IpousBoacTBo Msica ntuilsl B 2013 roay
nocturyio 3817 Teic. TOHH, 4TO Ha 5,3% Oounbiie, yeM B 2012 roxy. Takke gocra-
TOYHO BBICOKHE IOKA3aTEJIM MPOMBIIIJIEHHOIO CEKTOpa CBUHOBOIUYECKOUN OTpaciu
B 2013 rogy sSBIAIOTCA CIIEICTBUEM NMPOJOJIKUBIIENCS CTPYKTYPHOM U TEXHOJIOTH-
yeckoid moaepHuzauuu: ¢ 2006 o 2013 rox g0y CeNbCKOXO3SIMICTBEHHBIX Opra-
HU3aIMA B 00bEME TTPOU3BOJICTBA CBUHUHBI MOCTOSTHHO YBEIIMYUBACTCA U B TEUe-
HuU 8 et Bbipocia ¢ 35% 1o 72%, 9To cTano BO3MOXKHBIM OJlaroaaps peaiu3aliu
MHO>ECTBA UHBECTULIMOHHBIX IIPOEKTOB, Tak B 2013 rogy npon3BOACTBO CBUHUHBI
nocturao 2830 Teic. TOHH, 4TO Ha 10,6% BbIIIE, yeM B npeasiayem roay. Craeny-
€T OTMETUTh HEKYI0 aKTHUBHU3AIMI0 MHBECTUIIMH B CO3/IaHUE CPEAHUX U KPYIHBIX
KOMILJIEKCOB TI0 BBIPAIIMBAHUIO KPYITHOT'O POTATOr0 CKOTA, OJIHAKO HAa CETrOJIHSIIII-
HUMW JICHb COXpaHSETCs OTpUIlATEIbHAsI JUHAMHUKA B TIPOU3BOJICTBE TOBSIUHBI, TaK
B 2013 roay npousBoactBo cocraBuwio 1632 teic. TOHH, 4TO Ha 0,5% MeHblIe yeM
B 2012 roxy. {oJiss MPOMBIIIEHHOTO CEKTOPA B COBOKYITHOM IIPOU3BOJICTBE TOBSI-
JMHBI OCTAETCSl KpallHEe HU3KOM M COCTaBIsieT 0KoJIo 33%, 4To BCE €llle HE MO03BO-
JISI€T OTpacyiv ObITh KOHKYPEHTOCTIOCOOHOW OTHOCUTEILHO UMITOpTa (Tabnuia 1).

Tab6mumna 1
/IluHaMKMKa MPOM3BOACTBA OCHOBHBIX BUJI0B Msca (B y0oiiHoM Bece) B Poccumn,
ThIC. TOHH
‘ Buael msica B xo3siicTBax BceX KaTeropuii ‘ 2013 k |
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2010 | 2011 | 2012 | 2013 2012, %
T'oBsimmHa 1705 1625 1641 1632 99,5
CBuHHHA 2350 | 2427 | 2559 | 2830 110,6
Msico nTULBI 2840 | 3204 | 3625 | 3817 105,3

YpoBeHb NOTpeOJieHUs] MsAca U MSICHBIX HPOJYKTOB SIBIISIETCS. OJHUM U3
BOKHEUIIMX TOKa3aTelel KayecTBa >KU3HM HaceleHus. HecMoTps Ha €KeroaHo
pacTyliee OTeUeCTBEHHOE MPOMU3BOJICTBO MsCa, CIEAYET OTMETUTh U 3HAUUTEIIb-
Hble 00BEMBI UMIOPTA MsICa U MSCHOU MPOAYKIIUH, TaK TPUPOCT UMIOPTHHIX TO-
CTaBOK mpoaykuuu nruneBoactsa B 2013 rogy cocraBun okoisio 7% u goctur 57,6
ThIC. TOHH, 10 cpaBHeHHIO ¢ 2012 rogoM. COBOKYIHBIM UMIIOPT TOBSAMHBI (OXJ1a-
XKICHHOM, 3aMOPOKEHHON U CyOIpoayKThl) yBenuumics Ha 7,6% u coctaBui 830
ThIC. TOHH. IMIIOPT CBUHUWHBI, TUIIEBBIX M HEMUIIEBBIX CYONPOIYKTOB M IIMHKA
cokparmicsa Ha 17,4% no 1011,4 ThiC. TOHH MO CPAaBHEHUIO C MPEABIAYIIUM TOAOM.
VYpoBeHs cpeaHeayieBoro norpedienus Msaca B Poccun ¢ yuetom uMiopTa, XoTs
U UMEET MOJIOKUTENIbHYIO JUHAMUKY, MO-MPEKHEMY MPOJIOKAET OCTaBaThCAd Ha
HEBBICOKOM YpOBHE (pHucC. 2).

75

73,8
71
i I

2010 2011 2012 2013

Puc. 2. Ilorpebnenune msica B Poccun Ha ay1ry HacesleHus, KT

Cnenyer ormetuts, uto ¢ 7 aBrycra 2014 r. Bctynuno B cuiny Iloctanosiie-
HUE O BBEJCHHUM 3ampera BBO3UTh B Poccuio OTAEnbHBIE BUIBI CENBCKOXO3SM-
CTBEHHOU MPOIYKIMH, CHIPbS U MPOAOBOJILCTBUSA U3 CTPaH, KOTOPHIE BBEIN CaHK-
nuu B otHomeHun Poccum B Teuenue roga (CILIA, EC, Hopserusi, ABctpanusi,
Kanana).

Bujel Msca u MSICHOM ITPOIYKIMH, [TONAaBIINE 0] IMOAPro:

- MsICO KPYIIHOT'O pOraToro CKOTa, CBEXEEe WIH OXJIAKIEHHOCE;

- MsICO KPYIIHOT'O pOraToro cKoTa, 3aMOPOKEHHOE;

- CBUHMHA CBEXasl, OXJIAKICHHAS WM 3aMOPOKECHHAs,

- MSICO M MUIIEBbIE CYONPOAYKThI JOMAITHEH NTUIBI (JOMAIIHSS NMTHULA JKU-
Basg, TO €CThb Kyphbl JOMAIlIHHE, YTKH, I'YCH, HHIECUKU WU IIECApKH), CBEXKHUE, OXJIa-
YKIECHHBIE WU 3aMOPOKEHHBIE;

- MSICO COJIEHOE, B Paccolie, CYIIEHOE NN KOITYEHOE.

BBenenue naHHBIX Mep BO MHOTOM OyJIeT ClIOCOOCTBOBATH NU3MEHEHUIO I'e0-
rpaduu umnopra Msica ¥ MCHOM npoaykuuu B Poccuto, B ctopony crpan FOxxHoi
n JlaTuHCKOM AMEPHUKH, HO M NPENOCTABISIET OTPOMHYIO BO3MOKHOCTh POCCHIA-
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CKHUM IPEANPUATHSIM B HapalllUBaHUM CBOUX MOIIHOCTEW M YBEJIIMYEHUIO BBITYCKa
U IIPEUIOKEHUS OTEUYECTBEHHOM ITPOAYKIHUU.

Takum 00pa3om, B COBPEMEHHBIX IKOHOMHUYECKHUX YCIOBUAX (DYHKIIMOHUPO-
BaHMS arpOIPOMBIIUICHHOTO KOMILJIEKCAa U MSCHOIO IOJKOMIUIEKCA, B YACTHOCTH,
B yCJIOBMSAX 4diieHCTBa Poccum Bo BeemupHOU TOproBou opranusauvu u EBpasnii-
CKOM 3KOHOMHMYECKOM CO03€¢ OCHOBHOM 3anaueid AIIK siBnsiercst yBenuueHue mpo-
U3BOJICTBA CEJIbCKOXO3SIICTBEHHOM MPOJYyKLHHU, LIEJIbI0 00eceueHus IpOoJ0BOJIb-
CTBEHHOHM Oe3omacHocTu Poccuu. Peanuszauus 3amaud yBeNnMUYEHUs MOTpeOJIeHUs
MOJIHOLEHHBIX OEJIKOB W TOBBIIIEHUS HYTPUIIOTUYECKON IIEHHOCTH palydoHa MO-
KET OBbITh PELIEHO HMCKIIOYUTENIBHO 33 CYET 3HAUUTEIBHOI'O MPUPOCTA IMPOU3BOI-
CTBa OTEYECTBEHHOI'O MSCHOTO CBIPbS, 3TOMY MOXET CIIOCOOCTBOBAaTh 3PPEKTUB-
Has peanusanus ['ocy1apCTBEHHON MPOrpaMMBbl pa3BUTHUS CEIbCKOTO XO35MCTBA U
pEeryJIMpOBaHMs PBIHKOB CEIbCKOXO3IMCTBEHHOW MPOAYKLUHH, CHIPbS U IPOJIO-
BoJIbCTBUS HA 2013-2020 rogsl.

Cnucok JuTepatypbl
1. Apxanues, C.A. Pa3BuTue MsCcHOro kMBOTHOBOACTBA [ Tekct]: Ponb Monoaexu B uH-
HoBanmonHoM pa3sutau AIIK / C.A. Apxannes. — Mocksa, 2010. — 436 c.
2. Maromenos, H.JI. Tenaenuuu pa3Butus MsacHoro nogakomiuiekca Poccum [Tekcrt] /
H.JI. Maromenos // AIIK: skoHomuKka, yrpasienue. — 2012. — Ne 7. — C. 56-63.

HYT - KYJbTYPA BOJbIINX BO3MOXXHOCTEN

I'epmanyeea H.U.

IJIaBHBIM HAY4YHBIN COTPYAHUK KpacHOKYTCKOM CEIEKIIMOHHON ONBITHOM CTaHIIUU
HUNCX KOro-Bocroka, 1-p c.-X. HayK,

Poccus, r. Kpacnseiit Kyt

JlaHO omMcaHWE MHIIEBBIX U KOPMOBBIX JOCTOWHCTB IEHHOH 3epHOO000BOM KyJIBTYPHI —
HyTa, Ouosorndeckux cBoicTB. IlpuBeneHa kparkas XapakTepuUCTHKa HauOoijiee pacmpocTpa-
HEHHBIX COPTOB HyTa KpacHOKYTCKOW CTaHLIMH.

Knrouegvie cnosa: uyt, 0€lOK, aMUHOKHCIOTA, COPT, YPOKaWHOCTh, CEMEHA, 3aCyXoO-
YCTONYUBOCTb.

[IpoGnema MUIIEBOrO U KOPMOBOTO O€lKa SIBJIAETCS OJHON U3 OCHOBHBIX B
Poccun. Pemenue ee cBs3aHO ¢ yBeIWYEHUEM MPOU3BOJICTBA 3€PHOOOOOBHIX Kb~
TYp — OCHOBHBIX UCTOUYHHUKOB pacTUTENIbHOTO Oeika. B cyxocrennoi 30He [1oBo-
XKbs OJHOM M3 TaKUX KyJbTYyp fABIseTCA HYT. B ero cemenax coaepxkwurcs ot 20,0
1o 32,5% ceiporo nporeuHa, 10 8% xwupa, 47-60% kpaxmana [5]. Conepxanue
yIJIE€BOJAOB B HYTE€ B HECKOJIBKO pa3 MPEBBIIIAECT UX COJECPKAHUE B COEBOM LIPOTE.
benku HyTa cOaslaHCUpOBaHbI 110 AMUHOKHUCIOTHOMY cocTaBy. [lo konuuecTBy oc-
HOBHBIX HE3aMEHHMBIX aMUHOKUCIOT — METHOHHHA U TpUNTO(paHa — HYT MPEBOC-
XOJIUT BCE JIpyrue 0000BbIE KYyJIbTYphl U B OTJIMYUE OT ropoxa MPaKTHUYECKH HE
COJICP)KUT aHTHUIIUTATEIbHBIX KOMITOHEHTOB [1]. benok HyTa 61130K K O€NKy KH-
BOTHOT'O IPOUCXOXKACHUS, COAEPKUAT NIOYTH TOT K€ COCTaB aMHHOKHCIIOT B OITH-
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MaJIbHOM COOTHOUIEHUU [2]. B 3epHE HyTa COAEPKUTCS 3HAUYUTEIBbHOE KOJINYECTBO
MUHepalbHbIX cojell. [Io conepkaHuUIO celeHa OH 3aHMMAET NIEPBOE MECTO CPEIU
BCEX 3epHOO000BBIX KyIbTyp. HyT — XOpoIlnii HCTOYHUK JeUTHHA, pubodaBuHa
(ButamuHa B:), Tnamuna (ButamuHa Bi), HUKOTMHOBOI M MAHTOTEHOBOW KUCIIOT,
XOJINHA.

brnaronapsi BbICOKOM MUTATEIBHOCTH, HYT LIMPOKO HCIOJB3YETCS B IMHUILY
Haponamu Cpennelt Asum, 3akaBkasbsi, Typuuu, bonrapuu, Ucnanum, unuw,
Cupun u apyrux crpas. K coxanenuto, B Poccun HyT, Kak NpoJOBOJIbCTBEHHAS
KyJbTypa, MOKa HE HalleJ JOCTOMHOrO0 MPUMEHEHHUs. XOTS €lle B MATHAECATHIE
roJibl mpouuioro crojietus npod. I'yasessim B.P. (1946) O6buia moka3zaHa BO3MOX-
HOCTb MCIOJB30BAHMS HYTOBOM MYKH B KauecTBe 100aBku K mineHnuHou (10-20%)
IpU BbINIEUKe Xyie0a, U3rOTOBICHUU KOHJIUTEPCKUX M MAKAPOHHBIX U3JEIHM, 4TO
3HAYUTEIBHO IOBBIIIAJIO MUTATEIBHOCTh U BKYCOBBIE CBOMCTBA 3TUX IMPOIYKTOB.
W3naBHa 3epHO HYTa HE TOJBKO YHOTPEOSUIM B MUILY, HO U IIUPOKO HCIOJIb30Ba-
JIM B JICYEOHBIX IIEIISX.

KopMoBsIe nocTOMHCTBA HyTa XOpOwIO M3y4yeHbl Ha KpacHOKyTCKOU cTaH-
uuu. B poBOAMMBIX OIBITaX HA KOPM KUBOTHBIM MCIOJIB30BAJIM KaK LIEJTBHOE, TAK
U apobneHoe 3epHo. Jlyumie pe3ynbrarhl OBUIH MOJYYEHBI MPU HCIIOJIB30BAHUN
Ipo0JIeHoro 3epHa B 3amapeHHoM Bujie. B ¢asze HaivBa cemsiH 3elieHas Macca HyTa
0 KOPMOBBIM JOCTOMHCTBaM OJIM3Ka K KOHLIEHTPUPOBAHHOMY KOPMY M OXOTHO
MO€IaeTCsl CBUHBSIMU U OBLIAMU [3].

Cpenu Bcex 3epHOO0O0OBBIX KYJIBTYP HYT SIBIISIETCS CaMOM 3acyXo0- U Kapo-
CTOMKOM KYyJIbTYpOW, YTO CBS3aHO C BBICOKUM COJCpP>KaHWEM CBSI3aHHOW BOJBI B
TKAaHSIX JINCTbEB, KCEPOMOP(DHON CTPYKTYpOHM HX CTPOCHHMS, OIYUIEHHOCTHIO U
HAJIMYKUEM B HUX OpraHUYecKuX KUcIOT [3]. B To jxe Bpems HyT OTJIMYaEeTCs U BbI-
COKOH yCTOMYMBOCTBIO K X0J01y. [Ipn oceHHEM IMOceBe MO CHEKHBIM MOKPOBOM
HYT BBIIEP>KUBAET MOHWKEHUE TeMmIiiepatypsl 10 - 25°C. BecHol BCXOJbI JIETKO
nepeHocsT 3amopo3ku 10 7-8°C.

HyT, kak u npyrue 6000BbI€ KyJbTypbl, C IOMOIIBIO KIyOE€HBKOBBIX OaKTe-
pHii, TOCENAIOMUXCS HA €r0 KOPHSIX, HAaKaIUTMBAaeT B IOYBE aTMOC(epHbIi (Onoio-
rudeckuii) a3or. [lo)kHUBHBIC U KOPHEBBIE OCTAaTKH IMOCIEe yOOPKH HyTa oOoraria-
10T MOYBY a30TOM, OJarojapsi 4eMy OH CIY>KUT XOPOIIMM IPEIIECTBEHHUKOM /IS
3epHOBBIX KYyJbTYp. SIpoBas TBepAas NIIEHUIA, TTOCESIHHAS MOCJE HyTa, JaeT 00-
Jiee BBICOKMH ypoKail M IOBBILIEHHOE COJiepKaHue Oeika B 3epHE M0 CPABHEHUIO C
JPYTUMU TIPEIIIECTBEHHUKAMHU.

[IpeumyiiecTBo HyTa mnepen APYTrUMH 3epHOOOOOBBIMH KyJIbTYpaMu U B
TOM, YTO OH MEHBIIIE MOBPEXKAACTCS BPEAUTEIIMH, UMEET IITaMOOBBIM KYCT C BbI-
COKMM TNPHUKPEIICHUEM HUXHUX 0000B, He moseraer, 600bl MpU CO3pEBaHUU HE
PACTPECKUBAIOTCS U HE OCBHIMAIOTCA. Y OMpaeTcsi OOBIYHBIMHA 3€PHOBBIMH KOMOaii-
HaMH.

B Hacrosiiiee Bpemsi 3epHO HyTa BOCTpEOOBaHO HA MUPOBOM PbIHKE, UTO I10-
BBIIIAET MHTEPEC K 3TOM KyJbType. bruongornyeckne 0COOEHHOCTH HyTa MO3BOJISIFOT
pPacCIIUPUTH apean €ro BO3JAenbIBaHus. JT0 He ToJbKO [loBomxkbee, CeBepHbiil Kas-
Ka3 u Ypain, HO u LlenTpanbHOo-YepHO3EMHBIN PETHOH.
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Ha KpacHokyTckoi cTaHIIMUM, 3aHUMAIONICHCS M3y4YeHHEM HyTa Oojee cTa
net, u3 Hux 80 JeT ceneKknuen, co3JaH UENblil psAl COPTOB, NTOMYIIEHHBIX K HC-
[I0JIb30BAHUIO BO BCEX PETMOHAX BO3/1EJIbIBAHUS KYJIBTYPBHI.

Onun u3 HuX — KpacHokyTckuid 36 MoJiydyusl camoe MUPOKOE pacrpocTpa-
HeHue. OH UMeeT BBICOKYH0 YCTOMYMBOCTD K 3aCyX€ U CyXOBEAM, CO3PEBACT 3a §5-
90 nuei. CemeHa XeNTO-PO30BbIE, MPOMEXKYTOUHONU (POPMBI, OJIMKE K OKPYTIIOW.
Macca 1000 cemsin 240-260 r. YCTOWYMBOCTh K aCKOXUTO3Y CpPEAHSA, HE MOBpE-
KJAETCsl TOPOXOBOW 3€pHOBKOM. COpT BBICOKOYpOKalHbIi. MakcuMalibHast ypo-
XKalHOCTh B ycioBHUsX Oorapsl Ha IlyraueBckom coproyuactke CapaToOBCKOH 00-
nactu coctaBisuia 39,3 1/ra. Coderaer BBICOKYIO MPOIYKTUBHOCTh C YCTOMYHMBO-
CTBIO K IOJIETAHUIO U OchlnaHuio. [IumeBoro ncnonp3oBanus. TOBapHbIE U KyJIU-
HapHbIE KauyeCTBa OTINYHBIE, OTHOCUTCS K IPYMIE [IEHHBIX COPTOB HYTA.

Copt 3aBoipkckuid 1o cpaBHeHHio ¢ KpacHokytckum 36 0Oosee ckopocrie-
JIBINA, co3peBaeT Ha 2-3 nHs paHbiie. CemeHa 0eXeBbIE ¢ OPaH)KEBBIM OTTEHKOM U
OenbIMu MpOXKMIIKamu, 1o Gopme okpyribie. Macca 1000 cemsan 280-300 r. 3acy-
XOYCTOMYMB, YCTOMYMB K aCKOXHUTO3Y, K MOJIETAHUIO U OChINaHui0. COpT BBICOKO-
ypoxaiHbld. [I0 maHHBIM KOHKYPCHOTO COPTOMCIBITAHUS OH 3aHMMAET IIEpBOE-
BTOPOE MECTO CPEAU M3y4aeMbIX COPTOB. ToBapHbIE U KyJIHMHAPHBIE KaueCcTBa COp-
Ta BBICOKHE, BKJIFOUEH B TPYIITY IIEHHBIX COPTOB.

Kpacnokytckuit 123 co3peBaet 3a 90-95 nneit. ImeeT KpaCHO-KOPUUHEBBIE
KpyIHbIE ceMeHa yriioBaToil popmel B Buae Oapanbeil rosossl. Macca 1000 3epen
310-360 r. BricokoyposkaiiHbIi, MaKCUMasIbHas YPOXKaMHOCTh JAocTuraia 45 1y/ra.
CopT KOpMOBOT0O UCIOJIb30BaHUsA. MIMeeT MUpOKUil apeall pacnpoCTpaHEHHUs], 10-
NyIIEH BO BCEX 30HaxX BO3JENbIBaHMS KyibTypbl B Poccuiickoin ®enepauuu, a
takke B PeciyOnuke Kazaxcran u Ykpaune.

Copt Bektop co3peBaet 3a 77-81 aenn. OTimMyaeTcs KpyImHBIM 3epHOM Oe-
KEBOI0 LIBETa, quaMeTpoM 8-9 Mm. @opma — OT OKPYTJI0il 10 YIIIOBATOM, OBEPX-
HOCThb cierka mopmuHuctas. Macca 1000 cemsan 320-360 r. YCTOMYHMBOCTH K
a0MOTUYECKUM M OMOTHYECKUMM cTpeccopaM Bbicokas. COpT yCTOMYMB K IOJjera-
HUIO U OCBIIIAHMIO, MPUTOJIEH K MEXaHW3UpOBAaHHOW ybOopke. Ha coproyuacTkax
PocroBckoit obmactu, CtaBponosbeckoro 1 KpacHogapckoro kpaes 3a rojibl UCIbI-
tanus (2009-2010) moka3zan caMmyro BBICOKYIO ypoxkaiHocTh —31,5-37,4 1/ra u Obut
OpuHAT cTaHaapToM. OTIMYaeTcss BBICOKMM COJAEpKaHueM Oenka B 3epHe — 26-
27%.

30510TON 1OOMIEH — CpeaHECHeNbl COpT, BEreTalMOHHBIN mepuoa 78-85
nueit. CeMeHa xenTele, (popma mpoMexyToyHasi, peOpUCTOCTh OTCYTCTBYyeT. Mac-
ca 1000 cemsin 240-260 r. Ob6namaeT BHICOKOM YCTOMYMBOCTBIO K 3acyxe, IoJiera-
HUIO U Oochimanuio. OTauyaeTcs: cTabuiIbHON ypoxkaitHocThio. COpT MUILEBOTO UC-
MOJIb30BAHMS, IO KAYECTBY 3€pHA BXOJUT B IPYIITY IIEHHBIX.

Cnucok Jimrepatypbl
1. byasianes, C.B. MupoBas KO/UIEKIHS HyTa U MEPCHEKTUBBI €€ UCMOJb30BaHUS B Ce-
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XOPOIIASA MPUCHIOCOBJEHHOCTDb K MEXAHU3UPOBAHHOM
YBOPKE - BA’JKHOE KAYECTBO HOBBIX COPTOB APOBOI'O
AYMEHSA IS 3BACYIIVIMBOI'O HOBOJIKbA

Hnvun A.B.

3aB. 1JaOOpaTOpUEH CENEKIINU TUMEHS

OI'BHY KpacHOKYTCKOM CETEKIIMOHHON ONBITHOW CTaHIIUU
HUNCX FOro-Bocrtoka, cT. HAy4HbIH COTPYJHUK, I-p C.-X. HAyK,
Poccus, r. Kpacnaeiit Kyt

B cratbe nmoka3biBaeTCsl BaXKHOCTb ISl COPTOB SPOBOTO STYMEHS 30HBI 3acyluuiuBoro Ilo-
BOJKbSI TAKOTO KayecTBa, KaK MPHUCIOCOOIEHHOCTh K MEXaHU3UPOBAHHOHN yOOpKe, KoTopas 3a-
BHUCHUT OT JOCTaTOYHOW BBICOTHI PACTEHUN M BBICOKON YCTOMUMBOCTHU K mojeranuto. [lpuBenensl
pe3yabTaThl paboThl HA YIy4IlIEeHHE STOrO MpU3HaKa.

Kniouesvie cnosa: copt, BBICOTA, yCTOWYMBOCTb, IOJIETAHUE, YPOKAIL.

[TpobGnema ymydieHus: MPUCIIOCOOJICHHOCTH K MEXaHU3UPOBAHHOU YOOpKe B
CyXOCTEITHOM PETHOHE BKJIOYaeT B cels psanx acrnekTtoB. K Hambosiee Ba)KHBIM
HY’>KHO OTHECTH: JJOCTATOYHYIO BBICOTY PAcTE€HUU B CyXHe Tojbl (B 3aCYILIUBHIC
TOJIbI 3/IECh TYMEHBb TPYAHO yOUpaTh U3-32 MAJIOH BBICOTHI CTEOJIECTOS), BHICOKYIO
YCTOMYMBOCTh K TIOJIETAHWIO B TOJBI C XOPOIIMM OOECIIEUeHHEM OCaJKaMH H,
HECOMHEHHO, MOBBIIIEHHYIO MTPOJAYKTUBHOCTh B PA3JIMYAIOIIUECS MO YBIIAXKHEHUIO
roasl [1,3].

BriiBmkenue Takux TpeOOBaHMM CBSI3aHO C BBICOKOM M HapacTarolel KOH-
TPACTHOCTBIO BJIAr000ECIIEYEHHOCTH MEPHOJIa BEreTalluy IPOBOr0 STUYMEHSI B PETH-
one Hwxknero IloBoikbs. Tak npu cpenneit Hopme 74,5 MM OCaJKOB 3a BErera-
IIMI0, DTOT MoKa3areyb Kojieobsercs ot 4,5 mm (1998 r.) mo 200,0 mm - (2000 1.).
OO0miast TEHACHIUS TOBOPUT 00 YMEHBIIICHUH CTA0OWUJILHOCTH BBIMAJACHUS OCAJIKOB
3a TIEpHOJ] BereTaluuu, Tak 1no cpaBHeHuto ¢ 60mu rogamu XX Beka Ko3(QPuUUEHT
BapHalyu 3Toro npusHaka Bo3poc ¢ 50,5% no 88,0% B 2000-2010 roasi. Bennuu-
Ha THAPOTEpMUYECKOro ko3 duimenTa 3a 3TOT Mepuoji BpeMeHu Bozpocia ¢ 0,47
10 0,55, koadduimenT Bapuamnuu ero Takxe Bo3poc ¢ 48,8% no 84,7%.

Kak B ycrmoBHsIX OCTpOM 3aCyXH, TaK M BO BJIa)KHBIE T'OIbI IIPUCIIOCOOJICH-
HOCTh K MEXaHU3UPOBAHHOW YOOpKE CBsi3aHa C BBICOTOW pacTEeHWW. AHaIU3 J1aH-
HBIX KOHKYPCHOI'O cOpToucnbiTaHus KpacHOKYTCKOM CEIEKIMOHHO-OINBITHOU
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cranuun 2008-2014 rom0B mMOKa3pIBaeT, 4YTO IpPyINa COPTOB C OTHOCHUTEIIBHO
CpelHel BBICOTOM pacTeHMil HanboJjee MOJHO yAOBIETBOPSIET KOMIUIEKCY MPEab-
ABJISIEMBIX TPEOOBaHUM. DTa IrpyIIa JMHUN MOKA3bIBAET IOBOJIBHO BBICOKYIO YpO-
KaWHOCTH BO Bce TUIhI JieT (3,93 T/ra — BO BiaxHsle, 2,33 T/ra — B cpennaue u 1,11
T/Ta - B 3KCTpEeMaIbHO cyxue). OTHOCUTENBHO BBICOKOPOCIBIE COPTa XapaKTepH-
3YIOTCSI TEHJICHIIMEN K CHIDKEHUIO ypokasi B cpennue (2,18 1/ra) u 6naronpusTHbie
roabl (3,82 T/ra), a Takke MEHbIIEH YCTOWYMBOCTBIO K moJieraHuro (4,5 Oamia
npotuB 5,0 6amioB y AByX Apyrux rpymm). Huzkopocibie copTa oTau4aroTcs: He-
MJI0XOM MPOAYKTUBHOCTHIO BO BIaXKHBIE TOJBI (3,98 T/a), HO CHJIBHO CHUXAIOT €€ B
cyxue (1o 0,84 1/ra).

W3 rpyrmirbl BBICOKOPOCIBIX COPTOB BBIACIIEHO MEHbBIIIEe KOJIUYECTBO 00pas-
L[OB, MMOKa3bIBAIOUIUX BBICOKYIO YpPOXKAUHOCTb — 25,9%, y CpemHEpOCHbIX TaKHUX
dbopm —

36,9% u y Huzkopocibix - 34,6%. Ilpu 3ToM, rpynia HU3KOPOCIBIX COPTOB
HE SBJISICTCS] BBITOJTHOM, TaK KaK HE YJOBIETBOPSET JBYM Ba)KHBIM TPEOOBAHUSM B
3aCyLIJIMBOM 30HE — JOCTATOYHOM BBICOTE PACTEHUN W NMPOAYKTUBHOCTH B CyXHE
TOJIBI.

JlaHHble aHaIM3a 3JIEMEHTOB CTPYKTYpPbl YpOXKas M3y4aeMoro Marepuania
TOBOPAT O TOM, YTO HauOoJiee BbICOKOpOCIHbIE (POPMBI HANMBAIOT O0Jiee KPYMHOE
3€pHO, OJJHAKO, 00pa3yIoT HA €IMHULIE [JIOIIA 1 MEHbIIEE KOJIUYECTBO KOJOCHEB U
3€peH. ['pynmbl cpeHEBBICOKMX M HHU3KOPOCIBIX COPTOB OTJIMYAIOTCS OOJbLIEH
IPOAYKTUBHON KYyCTHUCTOCTBIO U KOJIMYECTBOM 3€PEH C €IMHUIIBI IUTOIIAIH.

JlJis mosyyeHusi COpTOB S'UMEHsI 00Jiee OTBEUAIOIIUX MPUBEAEHHBIM BHIIIE
TpeOOBaHUSIM HaMU OblIa MPUMEHEHA METOJIMKAa 0TOOpPA U OLICHKU CEJEKIIMOHHOTO
MaTepHalla Ha pa3HbIX [0 UHTEHCUBHOCTH (oHax [2]. B pe3ynbrare 310 pabOThI
yaanoch BeiBecTd psan coptoB (Hyrtanc 108, Hyranc 642, Hyranc 553, Hyranc
278, K 401w Menukym 269) 3HaUMTENbHO MPEBOCXOASIIMX CTapblii U BechMa
pacrtpocTpaHéHHbI B XX Beke copT ctanuuu Hyranc 187, kak 1o ycTOMYHMBOCTH
K noseranuto (5,0 6aoB mpotuB 3,5), Tak U MO YPOKAUHOCTH, TJI€ IPEBIIIICHUE
cocrasmset 0,34-0,81 t/ra (17,7 — 42,2%).

Hosbie copra (ocobenHo Hyranc 278, K 401 u Meaukym 269) cyuie-
CTBEHHO mpeBocxoAsaT copt Hyranc 187 mo ypoxato 3epna (wa 0,59-0,81 t/ra,
HCPos5 - 0,17 1/ra). OTH TUHUU XapaKTEPU3YIOTCS U TEM, UTO MEHbIIIE PEAarupyroT
Ha YpOBEHb YBJIQXKHEHHS U3MEHEHHUEM BBICOTHI PACTEHUH — MEHEE 3HAUMTENIbHO
CHUKAIOT €€ B CyXHe T'OJIbl U HE TaK CUJIbHO YBEIMYMBAIOT BO BJIaKHbBIE (PA3HOCTh
BbicOT 11-13 cm, mpu 21 cm y Hyranc 187), mokaspiBasi Ipud 3TOM BBICOKYIO
YCTOWYMBOCTH K TOJIETaHuI0. B yCloBUsIX 3aCyXy OHU 00ECIIEUMBAIOT BBICOTY pac-
TeHut Ha 8-10 cMm Oosbine, yeM y copra Hyranc 187, uro 3HaunTenbHO o0seryaer
uX yOOpKyY U COKpamaeT notepu 3epHa. B OnmaronpusiTHbie oAbl HOBBIE COPTa OKa-
3BIBAIOTCS JIYYIIIE MPUCIOCOOTICHHBIMA K MEXaHU3UPOBAHHOU yOOpKe Oiiaromaps
BBICOKOM YCTOMYMBOCTH K IOJIETAHUIO.

K monoxuTenbHbIM KauecTBaM HOBBIX COPTOB HYKHO OTHECTH U 0o0Jiee BBI-
COKYI0O YCTOWYMBOCTb K TOJOBHEBBIM 3a0onieBaHusM. OHH XapaKTepU3YIOTCS
KpYIHBIM, BEIPOBHEHHBIM 3€pHOM, oco0eHHO HyTtanc 642, Hyranc 278, K 401 u
Menukym 269. Copra Hyranc 553, JK 401 u Menukym 269 otimuarorcs Xopo-
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IMMH KOPMOBBIMH Ka4eCTBAMHU 3€pHA. YIIydllleHHbIC MUBOBAPEHHBIC U IHIIECBHIC
XapaKTEepUCTHKHU 3epHa y copta HyTtanc 642.

Takum oOpa3zoM, B pe3ysibTaTe CEJICKIIMOHHOW PabOThI C MPUMEHEHUEM pa3-
JMYHBIX TT0 WHTEHCUBHOCTU (POHOB yAAJIOCh BBHIBECTH YCTOWYHMBBHIC K TOJICTAHUIO
copTa C MEHee BapbHUPYIOMIEH BHICOTON pAacTeHHW W OoJiee MPUCIIOCOOICHHBIE K
MEXaHU3UPOBAHHOHN yOOpKE, B TOM YHUCIIEC U B CyXHe Tojbl. [Ipu 3TOM ObliIa 3HAYN-
TEIHHO YBEJIMYCHA YPOXKAWHOCTh, KaK B CPEIHEM, TaK W B KOHTPACTHBIE TIO
YBIQKHCHUIO TOJbl. YJIy4YIIEHbl TaKXKE M  HEKOTOPHIE  XO3SMCTBEHHO-
OMOJIOTHYECKUE XapaKTEPUCTHUKN COPTOB.
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JOMHUHAHTHOCTD HBETEHHUSA XJIOITYATHHUKA

Paxmonos 3.3.

noneHT kadeaps! ['eHeTHKa, CEIEKITUs U CEMEHOBOJICTBO C/X KYJbTYD,
AHINKAHCKHAHA CEITbCKOXO03IUCTBCHHBIX MHCTUTYTA, KaHII. C.-X. HaYK,
V306ekucTan, r. AHIWKaH

Deamos X.
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AHINKAHCKHH CEITbCKOXO03IHCTBCHHBIX MHCTUTYTA, KaHI. C.-X. HayK,
V30ekucraH, r. AHIMKaH

Pacynos C.

accucTeHT Kadenpsl [ eHeTHKa, CENEeKIUs U CEMEHOBOACTBO C/X KYJBTYP,
AHAMKAHCKHAN CEIbCKOXO03AMCTBEHHBIX NHCTUTYTA,

V30ekucraH, r. AHIMKaH

Paxumos T.

accucTeHT kadenpsl ['eHeTHKa, CeNeKIus U CEeMEHOBOACTBO C/X KYJIbTYP,
AHAMKAHCKHAN CEIbCKOXO03AMCTBEHHBIX HHCTUTYTA,

V30ekucran, r. AHAMKAH

Mupaxmeoos @.

accucTeHT Kadenpsl ['eHeTHKa, CEeNeKIrs U CEMEHOBOACTBO C/X KYJIbTYP,
AHJIMKAHCKUM CEIIbCKOXO03MCTBEHHBIX NHCTUTYTA,

V30ekucraH, r. AHIMKaH
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Haobueea H.

accucTeHT Kadeapsl ['eHeTKa, cenekuus 1 CEMEHOBOACTBO C/X KYJbTYP,
AHINKAHCKHUMN CEIbCKOXO03AMCTBEHHBIX HUHCTUTYTA,

V3bekucran, r. AHIMKAH

[MTokazarenn k03¢ GUINEHTOB TOMUHAHTHOCTH, YKa3bIBAIONINE HA XapaKTep HacieroBa-
HUS MIPU3HAKA, CBUJCTEILCTBYIOT, 4TO U3 30 ruOpuAHBIX KOMOMHAIMH B 4-X cily4aeB HaOo1a-
eTcsl CBEPXIOMUHUPOBAHNE MM reTepo3uc. HeratuBHbIN reTepo3nc, Wik Koraa MoKa3aTesu TH-
Opuia OKa3alUCh HIKE MO3HO CIIEIBIM POAMUTENS ¢ KOA(P(PUIMEHTOM JOMHHAHTHOCTH hp<-1
oOHapyxeHO B 6 koMOuHanusax. AHanu3 npusHaka 50% nBeTeHUs Mokaszana, 4To TMOpUIbI C
y4acTHEeM CKOpOCHeNbIX (GopM (HOpMUPYIOT 0ojee CKOpOCIenble MOTOMCTBA, a THOPUIN3AIH
KOHTPACTHBIX POJHUTENEH 00pa3yIoT MOTOMCTBO IIPOMEKYTOUHBIM THUIIOM HACJICTOBAHUSL.

Kniouesvie crosa: rerepo3nc, IBETEHUS, XJIOMYATHUKA, IOJIUTCHHBIH, TEHOTHII, T€H, JKH3-
HECIOCOOHOCTh, TOMHHAHT.

CKopocmenocTb OnpeAesieTcss CyYMMON MPOAOJKUTEBHOCThIO MeX(a3HbIX
NEPHUOJOB - BCXOA0B, OyTOHU3AIMH, [IBETEHUU U CO3PEBAHUU.

XapakTep HaclelIOBaHUsl NMPU3HAKa CKOPOCIIEIOCTH 3aBUCUT OT POIAUTEIb-
ckue GpopM ydacTByroumx B rudpuauzanuu. O0 3ToM cooOian MHOTHE UCCIE0-
Batenu [1, 2, 3, 4, 5].

SIBneHus rerepo3rca, WK MOBBIIIICHHOW KU3HECTIOCOOHOCTH U MPOTYKTUB-
HOCTU THMOpHIOB, UMEET OOJIbIIOE 3HAYEHHE ISl CEJIEKIIMU U HEIOCPEACTBEHHO
CEJIbCKOXO3SICTBEHHOM MpakTuku. Hanbosee pacnpocTpaHEeHHOM U3 KOTOPBIX SIB-
JSI€TCS TEOPUSIM - HAKOIUJIEHUS M B3aUMHOE JCHCTBHE MOJIOKUTEIbHBIX IOMUHAHT-
HBbIX T€HOB U TEOPUU CBEPXJTOMUHUPOBAHMUS, CIIE/IOBATEIILHO, TJIABHBIE MPUYUHBI
reTePO3UCa 3aKIIOYAKOTCS CIECAYIOIMM:

a) MOJABIIEHUE Yy TeTEPO3UTOT BpeaHOro 3(ddexTa OTpHUIATEIBHBIX perec-
CUBHBIX T'€HOB;

0) KOMIUIUMEHTAPHOE B3aMMOJICUCTBUE IOMUHAHTHBIX ajUlelield pa3HbIX re-
HOB;

B) CBEpXJIOMUHUPOBAHHUE, UJIM MPEBOCXOACTBA, I'€TEPO3UTOT HaJ OO0EUMU
FOMO3UTOTaMU BCJEACTBUE TOTO, YTO PA3HbIE AJUIEIM F'€HA MOTYT OCYIIECTBISATH
pasHble QYHKINH, TUO0 BBITOJIHATh CBOU (DYHKIIUU MPHU PA3HBIX YCIOBUSX.

[TokazaTenu creneHn JOMHUHAHTHOCTU y ruOpunoB Fi Beraucisim no ¢op-
myine S.Wright, mpoussenennoii B pabore G.M.Beil and Atkins [6]:

hp= £ - MP rIe

P—MP’

Fi - cpennsist apudmernyeckas Fi
MP - cpennss apudmernueckas 000X pOAUTENEH,
P - cpennss apudmernueckas JIyqiiero poauTens,
hp = 0 - ToMuHUpOBaHUE OTCYTCTBYET,
hp > 0 HO < 1 - yacTUYHOE UJIM HENOJIHOE JOMUHHUPOBAHUE,
hp = 1 - noaHOE TOMUHUPOBaHUE,
hp > 1 - cBepXJOMHUHUPOBAHUE WJTU T€TEPO3UC.
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HccnenoBanusi mpoBOAWIACh B y4eOHOM XO034icTBE AHAMKAHCKOM Celb-
CKOXO34MCTBEHHOM HMHCTUTyTe. B KadecTBe MCXOIHBIX (HOPM ISl CKpElIMBaHUs
ucnoyib3oBnCh copra deprana-3, Hamanran-77, C-5619, I[laitmactep-266, K-
010305 n K-010306. CxkpemunBanus NpoBOANIIACH PEIUIIPOKHOM METOAOM, U3 3TO-
ro nosyuniock 30 koMOMHALUA.

CkpeluBanusi TPOBOJWINCH C KacTpalued BETKOB HaKaHyHE JHS ONbLiIe-
HUS U U30JISILUEN NIECTUKA OT CIIy4YalHOro onbuieHus. Ha cienyrommn 1eHb yrpomM
IBUIBLIBI Y OTIOBCKON (pOpMBbI cOOMpaUCh B OAHY MPOOUPKY U ONBUISUIUCH MaTe-
puHCckoi (opmoil. B ceHTs0pe coOupamuch CKpeleHHbIE KOPOOOUYKH MO BCEM
KOMOMHAIIUAM.

Ha cnenyrouuit rog moceB mpoBOJUIICS MO CXEME OJHOPSIKOBBIX JIETSHOK,
B TPEXKPATHOW MOBTOPHOCTH, B KaXKJIOM psiake mo 12-13 pactenuil.

[IpencraBieHHass UCXOIHBIMU POJIUTEIHLCKUMH (HOPMAMHU U UX THOPHUIIAMU,
CBUJETENBCTBYET, uT0 Hadaso 50% nBereHus kojebiercs oT 69 aHeit y copra
[Tatimactep-266, 76 nueit y K-010306. Kak Haubosee KOpOTKUM MEPUOIOM Havasia
LBETEHUs XapakTepu3yrorcsa Takxke copra Hamanran-77 (71 nueir) u deprana-3
(72 pus). Kak Buaum copta auddepeHunpyercs no nepuoy Havajaa [BETEHUS OT
Han0oJIee CKOPOCIIENIOro 10 MO3JHEr0, COCTABIIAIONINX PAa3HULLY B 7 THEH.

['uOpuaHbie KOMOMHAIIMY, C YYACTUEM PaA3IMYHBIX 110 Hayajdy IBETEHUS PO-
JTUTENBCKUX (POPM, XapaKTEpPU30BAIUCh TAKKE€ KOHTPACTHOCTHIO IO BBIPAXKEHHO-
ctu npusHaka 50% userenusi. Hanbosnee kopotkum nepuojgom 50% 1BeTeHUs OT-
auaunnck komouHanuu deprana-3 x Hamanran-77 (68 aneit), [lalimactep-266 x
O®eprana-3 u Ilaitmactep-266 x Hamanran-77 mokazanu 69 aHel, a Takxke psij
KOMOMHAIIMK MPEUMYIIECTBEHHO CKpelleHHbIMU copTtaM C-5619 B kadecTBe OT-
OBCKOT0 (hopMe umeronue nokasarenu 71-72 nus. Haubonee mpoaomKuTebHbINA
MEPHO/T 10 IBETCHUSI TTOKa3aJid B OCHOBHOM KoMOuHanuu ¢ ydyactuem K-010305 u
K-010306, xoTopble UMENN MpU CKPEIIMBAHUHN B Kaue€CTBE OTIOBCKHUX (hopm 3HA-
yeHus 75-77 nueit. OlHaKO B KaueCTBE MAaTEPUHCKOM (HOpMOIi, OHa Obliia JTydIle u
nokasbiBana 71-73 nHs.

B nenoM aHanu3 JaHHOrO NMpHU3HAKa MOKAa3bIBAET, YTO Haubojee KOPOTKUI
nepuon 10 50% 1BereHus GopMUPYIOT KOMOMHALUU ¢ ydacTueM coptoB Deprana
3, C-5619, Hamanran-77 u Ilaiimactep-266 CKpeleHHBIX MEXI1y COOO0M.

[Tokazarenu k03(pPUIMEHTOB JOMHUHAHTHOCTH, YKa3bIBAIOIINE HA XapaKTep
HacJIeI0BaHMsI IPU3HAKA, CBUIETENBCTBYIOT, YTO U3 30 ruOpHUIHBIX KOMOMHAIIMI B
4-x ciiyyaeB HAOJIOJAETCS CBEPXJIOMUHUPOBAHUE WIIM TE€TEPO3UC, Tak Kak hp>1.
[TonHoe noMuHHpoOBaHUE 00JIE€ CKOPOCIENOTO pOAUTENss OOHapyKUBaeTcs B 3-X
KOMOuMHanusax, To ectb hp=1. [IposBisgercs Takke MOJHOE TOMUHUPOBAHUE OIHO-
ro U3 MO3AHUX poautened, rae hp=-1, aTro uMeno mecto B 4-x KOMOMHALMSIX.
HeratuBHbIi reTepo3uc, WK Korja rnokasareian TuOpuia 0Ka3ajluch HUXKE MO3HO
CHEJIBIM POAUTENS ¢ KOIPPUIIMEHTOM TOMUHAHTHOCTH hp<-1 oOHapykeHo B 6
koMmOuHaIuax. Hanbosee unciao ciydaeB HaOMIOaeTCS ¢ MPOMEKYTOUYHOM THIIC
HACJIEIOBAHMS C HEKOTOPBIM YKJIOHEHHUEM CTOPOHY JYUYLIEro WM XYALIEro POJIH-
TeNs, TJIe Moka3aTenu hp Oosplie HOJE HO MEHbIIE €JUHULBI C MUIFOCOBBIMH HJIN
MUHYCOBBIMH 3HAKAMH.
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Taxum oOpazom, aHanu3 npusHaka 50% LBETeHHUs MMOKa3aia, 4YTo THOPUIBI C
y4acTheM CKopocmelnbix GopM GopMHUpYIOT 60Jee CKOpOCTeNble TOTOMCTBA, a TH-
Opuan3anusi KOHTPACTHBIX POJUTENEH OOpa3yroT MOTOMCTBO MPOMEXKYTOYHBIM
TUIIOM HaCJIeIOBaHUSI.

Buieoowi:

1. IMokazaTenu k03PPULIKUEHTOB JOMHUHAHTHOCTH, YKa3bIBAIOIINE HA Xapak-
TEp HaClIeJJOBaHMS MPHU3HAKA, CBUJIETEIBCTBYIOT, yTO U3 30 rHOpUAHBIX KOMOMHA-
il B 4-X ciydaeB HaOIIOAaeTCs CBEPXIOMUHHUPOBAHUE MU TETEPO3UC, TaK Kak
hp>1. IlonHOe MOMUHHUPOBaHKE OOJIEe CKOPOCIIEIOTO POAUTENSI OOHAPYKUBACTCS B
3-x xomOuHaIusax, To ectb hp=1. [IposBisieTcs Takke MOITHOE TOMUHUPOBAHHE
OJIHOTO U3 MO3IHUX poauTene, rae hp=-1, 3To umeno mecto B 4-Xx KOMOMHALIMSIX.

2. HeraTuBHbIH TeTepo3uc, WIHM KOTJa TOKa3aTelu THOpUIa OKa3aluch HUXKE
MO3/THO CTIENIBIM POIUTENS ¢ KOdhdUIreHToM 1oMuHaHTHOCTH hp<-1 oOHapykeHO
B 6 komOuHanmsax. Hanbosee yucio cirygaeB HaOIIOJAETCS C TPOMEKYTOUYHOM TH-
I HACJIEIOBaHUS C HEKOTOPHIM YKJIOHEHHEM CTOPOHY JIYYILEro WX XyJALIEro po-
JUTENs, TIe Toka3aTenu hp 6oJbIie HOMSI HO MEHBIIIE €UHUIIBI C TUTFOCOBBIMH HIIH
MUHYCOBBIMH 3HAKAMH.

3. Anamu3 npusHaka 50% LBETEeHUs NOKa3ajia, 4TO TMOpPUIBI C y4aCTHEM
ckopocnensix GopMm GopMupyroT Oosee cKOpocHenble TOTOMCTBA, a THOpUIn3a-
1Sl KOHTPACTHBIX POAUTENEH 00pa3yrT MOTOMCTBO MPOMEXYTOYHBIM THIIOM
HACJIeI0BAHMUS.
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IOPEKTUBHOCTD PECYPCOCBEPEI'AIOIIHUX IEXHOJIOFI/II?'I B
BUHOI'PAJAPCTBE KABAPINUHO-BAJIKAPCKOMU PECITYBJIMKH

Tamaxuna A.A.

npodeccop kKadenpsl TOBapOBEACHUS

Kabapauno-bankapckoro rocyaapcTBEHHOTO arpapHOTO YHUBEPCHUTETA,
Poccus, r. Haapunk

Tues b.P.
acipaHT Kadeapsl TUI0J00BOIIEBOICTBA ¥ BUHOTpaaapcTBa KabapauHo-
banmkapckoro rocy1apcTBEHHOTO arpapHOTr0 YHUBEPCUTETA,
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Poccus, r. Haapunk

[To pe3ynpTaTam uccieI0BaHUS YCTAaHOBJIEHO, YTO OMOJIOTMYECKOE COJAEpKAHHE TOYBBI
Ha BUHOTPA/JHUKE [0 CPABHEHMIO C TPAIUIMOHHBIM (YEpHBIH Map) crocoOCTBYET MOBBIIICHUIO
IUIOZOPOIUSL TIOYBBI, YPOXKAMHOCTH M KauecTBa BUHOTPA/A, MOBBILICHUIO PEHTA0EIbHOCTH IIPO-
U3BOJICTBA BUHOTPAJIHOTO CyCiia U CHIDKEHHIO SHEPTeTUYECKHX 3aTpaT Ha cOop ypoxas.

Kniouesvie cnosa: BuHOTpajn, pecypcocdeperaromue TeXHOJIOTHH, MOYBa, IUIOIOpPOIUE,
peHTabenbHOCTh, JHEPreTUUECKUE 3aTPAThI.

Crpareruein pa3zButusi BuHOrpanapckux xossnctB KbP Ha coBpemeHHOM
JTane SBJISETCS MHTEHCU(UKAIUs MPOU3BOACTBA NMPOAYKUHWHM BHUHOIPAIApPCTBA, B
OCHOBE KOTOPOM JIEKUT IIUPOKOE MPUMEHEHUE JOPOTrOCTOAIINX CPEACTB MEXAHHU-
3aluu, T.€. YBEJIMUYEHUE PECYPCOEMKOCTH OTPACIU C LEJbI0 MOBBIIEHUS YPOKAii-
HOCTH BUHOTpaza. Mexy TeM 10 88% BO3MOXKHOTO ypoxasi BUHOrpajaa Tpedye-
MOTO KadecTBa (OpMHPYETCSl MOYBOM. B CBsI3M ¢ 3TUM, MpU KyJIbTUBUPOBAHUU
HaCaXJE€HUI BUHOTPajaa nojjaep:xanue 3pPexTUBHOro IoA0pOIus U €ro BOCIpPO-
M3BOJICTBO SIBJISIIOTCSI OJHOM W3 TJIABHBIX 3aj1a4 BUHOTpajapcrTra [1, c. 32].

B ocHoBe amanTuBHO-TAaHAIIAQTHOW CHCTEMBbI BEJACHHS BUHOIPAAA JIEKHUT
CTPOro€ COOTBETCTBUE CUCTEMBI BEJICHUSI HACAKIEHUH pesibe]y, KIMMAaTy, IoYBam
Ha OCHOBE MPHUMEHEHHS HHEPro- M pecypcocOeperaronmx OHOIOrH3upOBaHHBIX
CUCTEM M TEXHOJIOTMI BO3JENbIBAHMS, B YACTHOCTH, IPUMEHEHUS] CUIAEPATOB, 3a-
JIEpPHEHUSI CESTHBIMU TpaBaMu UJIU ecTecTBeHHOU (iiopoii [2, c. 30]. [1o cpaBHEeHMIO
C YEPHBIM MMapoM 3TH npueMbl Ha 45-50% cokpalaroT TpyA03aTpaThl U SJHEPTrOEM-
KOCTh BO3JI€TIBIBAaHUSI BUHOTPaja. B CBs3U ¢ BbIIIE M3J0KEHHBIM MPAKTUYECKUN
WHTEpEC MPENICTABISAET BHEAPEHUE U u3ydeHue 3PpGeKTUBHOCTH pecypcocOepera-
folux TexHonorui B BuHorpaaapcrse KbBP. Lenbio paboTel cTano uzydeHue sHep-
reTUYeCKOM M SKOHOMHUYECKON 3(DPEKTUBHOCTU 3aMaxuBaHUs B MOYBY MEKIYps-
JIM BUHOTPAJHUKA U3MEIIbYEHHON BUHOTPAIHOW JI03bI Y 3ATYKEHUS MEXKITYPSIAUN
0000B0-3J1aKOBOM TPABOCMECKIO.

HccnenoBanus mpoBOIWIA HA BUHOTpagHUKax copToB JleBokymckuii u Ilo-
napok Marapaua B npearopHor 3oHe KbP Ha amitoBuanbHBIX JTyrOBBIX MOYBAX.
M3menbueHne 0Ope3aHHOW J103bl MPOU3BOAWIOCH UTAIBSHCKUM H3MEIbUYUTEIEM
no3b1 CRY. BL AA, arperatupoBanHbM ¢ TpakTopoM «bemapycek 80.1». M3mens-
YeHHY10 JIo3y pazmepom 40-50 mm 3anensiBasiv B noyBy auckatopom b1 4*411 B
MEXIYpsAbS Yepe3 psAl paHHEN BeCHOM. KOHTPOJIb — 4epHbId map.

IPDHEeKTUBHOCTH JEPHOBO-NIEPETHOMHON CUCTEMBI COJIEPKAHUS TTOUBBI MEXK-
Oypsiauil u3ydyanu Ha BuHorpazae copta Ilomapok Marapaua Ha CKIIOHE KPyTHU3HOM
6onee 10° myTeM 4YepecroJIOCHOTO 3alyKEHUs MEXAypsauil 6000BO-371aKOBOM
cMechlo. TpaBbl BbICEBANIM B TPEThEU JE€KaJe MapTa MO LEHTPY MEXAYPAIUN IIU-
punoii 1,4 m cesnkoit C3H-1,4 ¢ rmyOunoi 3aaenku ceMsiH 2 cM. JIJist moceBa uc-
MOJIb30BAIM TPEXKOMIIOHEHTHYIO CMECh (OBCSIHHIIA JIyTOBasi, TUMO(EEBKa JTyroBasi,
JSABEHEI] poraThlii) ¢ JOMHUHUpOBaHUEM JsaBeHla poraroro (43%). ExxeroaHo
TPaBOCTOM cKamuBaiu Ha BeicoTe 10 cm: B mepBblii rog 1 ykoc, B mociieayromnue
nBa roja — 2-3 ykoca. CKOIIEHHYIO HAJI3¢MHYIO MacCy OCTaBIUIA B MEXAYPAIbIX
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JUIs. MyJIbUMpPOBaHUs MOYBbl. Ha TpeTuil roa mpou3BeIeHO 3alaxuBaHUE MOYKOC-
HBIX U KOPHEBBIX OCTATKOB B MOYBY. KOHTPOJIb — YEpHBIl Hap.

3amenka M3MEIbYEHHOM 03Bl CIIOCOOCTBYET YIYUIIEHUIO arpo(u3nIecKuX
CBOWCTB ITOYBBI BUHOTPATHUKA. 3aIachl JOCTYITHOW PACTEHUSIM BJIATH JTOCTOBEPHO
MPEBBIIAIN KOHTPOJIb B Topu3oHTe 10-20 cMm - Ha 22-27%, B ropusonTte 30-40 cm -
Ha 23-25%. 1lo cpaBHEHHIO C KOHTPOJIEM IUIOTHOCTh CJIOKEHHUSI MU3YYCHHBIX IMOY-
BEHHBIX TOPH30HTOB cHM3UJIach Ha 9,2-11,2%. Jlons oOiiero a3ora B BapHaHTE C
3amaIikoi 036l coctaBuia 8,45% ot comepkanus rymyca (B KoHTpoie - 6,45%), a
JETKOTUAPOIU3yeMoro azora - 7,91% ot obuiero azora (ropuzont 10-20 cm), npe-
BbICUB KOHTpOJb Ha 0,5%. IIpu 3anenke n3MeIbueHHOM J103bl YCTAHOBIIEHO MOBBI-
HIeHHe OMOJOTMYECKOM aKTUBHOCTH TouBbI B 1,4-1,5 pa3a mo cpaBHEHHIO C KOH-
TpoJjieM. 3anaxuBaHUE U3MEIbYEHHOM JI03bl CIIOCOOCTBYET YBEIMUYEHHUIO BBIXOJIA
coka Ha 4,5-6,6% U1 MOBBIIIEHHIO MACCOBOIl KOHIIEHTpanuu caxapoB Ha 0,3-0,5
/100 cM? [3, c. 60].

[Ipyn 3amykeHUHW MEXAYPSAAUN MHOTOJICETHUMH TpaBaMu Kod(hHUIIMEHT
CTPYKTYPHOCTH TOYBBI [0 CPABHEHUIO C KOHTpOJIEM Bo3poc B 1,6-1,8 pasza, cymma
arpOHOMHYECKHMX LIEHHBIX arperaTroB B IAXOTHOM CJI0€ yBenuuwiachk Ha 14,4%, a B
noanaxoTHoM — Ha 10,4%. BoaonpoyHoCTh arperaToB Bo3pociia B MaXOTHOM CJIOE
—Ha 10,9%, B nognaxotHom cioe — Ha 23,2%. C yuyeroM K03(p(HUIIMEHTOB TyMHU-
dbuKaMy pacTUTENBHBIX OCTATKOB U K03 (PUIlMeHTa MUHEpaIu3alluu CyIecuaHbixX
NIOYB MPUXOJ] BHOBb 00OpPa30BaHHOIO I'yMyca Ha TpeTuil rox cocraBuia 5,07 1/ra.
O61iee conepkanre rymyca Bo3pocio ¢ 2,62% no 2,79%. Hakoruienue opranuye-
CKOW Macchl B ITIOYBE B PE3YJIbTATE 3Ty KEHUS MHOTOJIETHUMU TPaBaMH U CHHXKE-
HUS MEXaHM3UPOBAHHBIX OIEPALMil 10 YXOAYy 3a BUHOTIPAJHBIMHU HACAXKICHUSIMU
CIIOCOOCTBYIOT YMEHBIIEHUIO TUIOTHOCTH TIOYBHI B MaXOTHOM ropu3onTte Ha 0,14, B
noanaxoTHom ropusonre — Ha 0,08 r/cm®. C y4eTOM €XEroAHOro 3anaxvBaHUs
OCTaTKOB M3MEJIbYEHHOW JI03bl, TOYKOCHBIX, KOPHEBBIX U CTEPKHEBBIX OCTATKOB
06000B0-3JTaKOBOM TPABOCMECH 3aIachl TyMyca B IO4Be Bo3pociu Ha 2,82%.

[Ipu 3amyxenuun conepxkanue azora B ropuzoHte 0-20 cM BO3pocCIO MO
cpaBHeHMIO ¢ KoHTposeM Ha 0,08%, a Ha riyoune 20-40 cm — Ha 0,06%. Conep-
KaHUE JIETKOTUAPOIM3YyEMOr0 a30Ta MPEBBICUIIO KOHTPOJIb Ha riyouHe 0-20 cM B
1,7 pa3a, a B moAMaxoTHOM ropu3oHTe — B 2,2 pa3a. Jlons o01iero a3ora coctaBuia
8,74% ot conepkanus rymyca (B KoHTpoje 6,45%). Joas Nerkoruapoan3yemMoro
a30Ta B BapHUaHTE C 3alyKeHueMm cocraBuia 8,5% Ha riyoune 0-20 cm u 8,2% Ha
riryoune 20-40 cM, npeBbICUB KOHTPOJIb B 1,7 u 2,0 pa3za cooTBEeTCTBEHHO. buoJo-
TUYECKasi aKTUBHOCTh MOYBBI Bo3pocna B 1,5-1,6 pa3a mo cpaBHEHHIO C KOHTpPO-
nem. B BapuanTe c 3aiy:keHHMEM HAOJIOAeTCsl YBEJIMYEHUE YPOKaMHOCTH BUHO-
rpana Ha 2,8-3,4% 3a cuet Bo3pacTaHus cpenHero Beca rpo3au (Ha 0,2-0,6 r); no-
BBIILIEHUE MACCOBOM KOHIEHTpanuu caxapos Ha 0,2-0,6 r/cM’ u CHIKEHHE TUTPY-
embIx kucaoT Ha 0,2-0,3 /v,

C yuerom cpenneil ypoxkaitHoctu BuHorpaaa Ilomapoxk Marapaya Ha uep-
HoMm mape 31830 kr/ra, a mpu 3anepHenun — 32912 xr/ra, sHEpPro3arpaThl Ha MPO-
U3BOJICTBO | 11 CBIpOM Macchl rpo3Jei BUHOTPa/la B OMOJIOTUYECKOM CUCTEME CO-
Jep KaHus BUHOTPAIHHUKA CHIDKAIOTCA Ha 17%, a o0mme 3Hepro3arparsl Ha Beje-
HUE BHUHOrpajgHuka - Ha 15,8%. PeHTaOenbHOCTh MPOU3BOJICTBA BUHOTPATHOIO
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cyclia NpH TPAJULMOHHOM COJIEpKAHUU MOYBbI (UepHBIA map) coctaBiseT 45,7%.
buonornyeckoe copepkaHue MOYBHI BEIET K MOBBIIICHUIO PEHTA0EIHLHOCTH MPO-
n3BojicTBa cycia Ha 0,8% 3a cueT MOBBIIICHUS YpoxKalWHOCTH Ha 3,4% U BbIXO/a
cycna Ha 6%.

Takum oOpazoM, mMprueMbl OMOJIOTHYECKOTO COACPIKAHUS TOYBBI BUHOTPA-
HUKOB (€XKETOHOE 3araxrMBaHNe U3MEIbUEHHOW BUHOTPAJIHOMN JI03BI M 3aTyKEHHE
0000B0-3J1aKOBOM TPABOCMECHIO Yepe3 MEXKAYPSAAbE) CIOCOOCTBYIOT MOBBIIICHUIO
peHTa0eIbHOCTH MPOU3BOACTBA CyClia IPH OAHOBPEMEHHOM CHI)KEHHUU HHEpProsa-
Tpat Ha cbop sroa. CraemoBaTenbHO, pecypcocOeperaronme TEXHOJIOTUN CoAepKa-
HUS TOYBBI B BUHOTPAAAPCKUX XO3AMCTBAaX SBJISIOTCS OJHUM M3 BaXKHBIX HETOCY-
JAPCTBEHHBIX PECYPCHBIX MOTEHIIMAIOB Pa3BUTHsI celibckoro xo3siiicta KBP.
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Copro Sorghum Moench oTHOCHTCS K CEMEUCTBY MSTIMKOBBIX M BKJIIOYA€T MHOTOYHC-
JICHHBIX BHJIOB BO3/EJILIBAEMOI0 COPTroO U IPYMITY HOJYIUKHUX U TUKUX pacTeHui. [1o HeKoTopbIM
JAHHBIM COpPro OBLIO BBEJCHO B KyJnbTypy B Adpuke 3a 2500-3000 net o Hamei spsl. JTa pac-
TEHHE JIaBHO BBIPAIIMBAIOTCS KaK 3€PHOBBIX M TaK KOPMOBBIX pacteHusi B Cpenneit A3uu u Bo-
ctoka. Ero 3epHa ynmorpeOisroTcs Kak MUIIEBOTO, a U3 CTEOJIS MOJIb3YIOTCS KaK BBICOKOKAJO-
PUHHBIN MPOAYKT JJIsI )KUBOTHOBOJICTBA. PacTeHne oueHb YCTONYMB HEOJAroNnpusTHBIM YCIOBH-
SIM KaK BBICOKOTO COJICP>KaHHUsl COJIeH B TOYB, )KAPOYCTOMUYMB M MOXET pacTU camMoe HeOiaro-
MPUATHON MOYBEHHON KIMMATHUYECKHUX YCIIOBUSX M COPIrO OTIMYAETCA Ype3BbIYaiHO OOJbIINM
pa3HooOpa3ueM BUOB, TIOABUIOB U PAa3HOBUIHOCTEH.

Knrouesvie cnosa: Copro, caxap, OM0O3TaHOJ, 3aCyXOyCTOMYHUBOCTh, 3€pHO, TaHWUH, CH-
HWIbHAs KUCIIOTA, 3€JIEHHAasi Macca, (PepMEHTHI, IIOJIMMEPbI, KaJOPHsI

ITo nuTaTenpbHBIM CBOMCTBAM 3€pHO U 3€JIEHAs Macca COpro mO4YTH HE YCTy-
naroT KyKypy3e, a B HEKOTOPBIX peruoHax u npeBocxoast e€. Kpome dypaxa 3ep-
HO COProO MCIOJIb3YyETCA ISl CIUPTOBOM M KPaxMajaoNnaTOYHOW MPOMBIIIJIEHHOCTH.
TexHuyeckoe copro MUPOKO MCIOIB3YETCS ISl IPOU3BOJCTBA PA3TUUYHBIX METEI
Y BEHUKOB [1].

MHorue BBl COPro Hapsiiy ¢ BBICOKHM KaueCTBOM 3€pHA U 3€JIEHON MacChl
COJIep’KaT B 3€pHE TAHHUH U CUHWIbHYIO KUCJIOTY B JIUCTBIX U CTEOJIAX PacTEHUH,
YTO B HEKOTOPBIX CIIy4dasxX MPUBOAWIO K OTPABICHUIO )KUBOTHBIX [4]. A mpu xpa-
HEHUU cTe0JIs B TeueHue 2-4 Helelld MOCTENEHHO YMEHbIIAIOTCA KOJIMYECTBO Bpe-
JIOHOCHBIX BEILECTB U CTAHOBUTHCS BBICOKO KaJOPUWHBIM KOPMOM ISl dKUBOTHBIX
[2]. A u3 cTebynst cOproBoro pacTeHue KOTopoe, HauuHas (a3bl IJI0JOHOIICHUE
HAKaIJIMBAETCSl JOCTATOYHOM KOJMYECTBE PACTBOPUMBIE CaXap KOTOPbIE MOXKET
OBITh NOJIYYEHBI B IPOMBILIEHHBIX MacIITa0ax.

CaxapHoe coOpro M CyJaHCKas TpaBa XOpOUIO 3apeKOMEHJOBalIH ceOsl B
CMENIaHHBIX MOoceBax ¢ 000OBBIMU TpaBaMH, KyKypy30#, mojaconHedHukoMm. Cou-
HBIN cTeOenb, OoraThlil caxapaMy MO3BOJISIET MOJy4YaTh cOAJaHCUPOBAHHBIA CHIIOC
Y CEHaX, IIPU 3TOM NPOJYKTUBHOCTb ITIOCEBOB OCTAETCSI OUE€Hb BBICOKOM [2].

Copro — cBeTOMIOOMBOE pacTeHHE KOPOTKOTO JHSA. DTO O0YCIIOBIICHO, MPH-
CHOCOOJIEHUEM €T0 K BBICOKOMY COJIHLIECTOSIHUIO M CBSI3aHO ¢ 0O0JbIION TpeboBa-
TEJIBHOCTBIO K HANPSX)KEHHOCTH KOPOTKOBOJIHOBOM pajuanuu. Y OOJbIIMHCTBA 00-
pa3loB COPro Npu KOPOTKOM JHE BEreTalusl COKpAIAeTcs, a IpHU JUIMHHOM — YBe-
An4MBaeTcs. B TO ke BpeMs UMEIOTCSI HEUTpaJIbHbIE U CJIa00-YyBCTBUTEIBHBIE K
IPOAOKUTEIBHOCTH IHA copTa U popmbl copro [1].

B mMupoBbIX MacmTabax TEXHHUYECKHE caxapocoJepiKalllue pacTeHUs! OUYEHb
OrpaHUYeHbl, caxapa J0ObIBAIOT B OCHOBHOM CaxapHOW CBEKJIbl U CaxapHbIU
TPOCTHUK. B 3elleHHON Macce caxapHOro TPOCTHUKA COAEpKaHUs caxapa COCTaB-
nsieT Bcero 6-8%, mpuueM 3TO pacTeHUs MPOU3PACTAET, TOJIbKO YMEPEHHBIX YCIIO-
BUSX, TJI€ CPEIHECYTOYHAsI TEMIIEpaTypa U BIAXXHOCTh BO3AyXa JIOJKHA OJIM3KO K
cyOTpOonMYecKOMY KIIMMATY.

[lenp HacTOAILLETO MCCIENOBAHUS SIBJIAETCS MU3Y4YEHUs JUHAMHUKA COAEpKa-
HUS caxapa B pazIM4HbIX (a3zax pocTa pa3BUTHs pacTeHus. OObEKTOM HCCIe10Ba-
HUS CIY>KWIM copTa copro-Y30ekucran-1, Y30ekuctan-3 u u3gaHo KyJIbTUBHUPYE-
MbIil copT-[xyrapa. Pactenust BoipammBany B y4eOHO-OMBITHOM XO351CTBE AH-
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JIKAHCKOTO MHCTUTYTa CeJIbCKoro xossiiictBa B TedueHue 2011-2013 romax. Co-
JiepKaHUs caxapa ONpeeIsiii METOA0M peppakroMeTpuu, caxapomerpom RL-30.

VYpoxaiiHOCTh 3epHa B cpenHeMm 3.2-3.4 T/ra, B cocraB 3epHa BXomsaT 68-
80% yrneBoxasl, 8-15% mnporeunst, 1-3% munuael, 1-2% xnetuarku u 1.5-3%
30JIbHBIE 3JIEMEHTHI. YPOXKalHOCTh 3€J€HHOM Macca npeBblaroT Oosnee 40-50
T.ra. B cTednax pacTeHus B Mmpolecce MIOJOHOLIEHUSI U POCTa, Pa3BUTHUS HaKar-
JMBAIOTCSI OOMJIBHOE KOJIMYECTBO PACTBOPUMBIX caxapoB. Mx KoHleHTpauus B da-
3¢ co3peBaHusl pacteHus gocturaercs 10 15-18% wu Gonee. OnHako 3TO Mokaza-
TEeJb B IPOLIECCE CO3PEBAHUS PACTEHUS 3HAUUTEIbHO YMEHbIIAETCA.

Tabmuua
Coaep:kaHus caxapa B pa3JIM4uHBIX y3J1aM COPro
V3en 5.VIII 15.VIII 1.IX 151X 1.X 15.X
1 10.3 12.7 13.4 13.0 12.7 12.1
3 11.1 13.8 16.2 15.4 14.4 14.0
5 14.6 18.4 20.3 19.1 16.8 16.2
7 13.4 17.2 19.1 17.8 16.1 16.1
9 10.7 14.4 16.4 14.4 13.4 14.7
Cpennee 12.0 15.3 17.1 17.2 14.7 14.4

Kak BUIHO M3 TaONMYHBIX JAaHHBIX JMHAMHKA HAKOIUICHHUS caxapa B pas-
JIMYHBIX YacTsIX CTeOJI HEOJIMHAKOBA TakK, B (pa3e MIIOAOHOUIEHUS] aKTUBHO HaKarl-
JIMBAIOTCSl pacTBOPUMBIE KOMIUIEKC caxapoB. B mepuon co3peBaHus CEMsIH KOH-
LEHTpALMs caxapoB MOCTENEHHO CHUYKAeTCA. A mocie yOOpKH 3TOT MOKa3aTesb
YMEHBILIAETCS 10 MUHUMYMa.

B cocraBe cTebiis conepKUTCs HEOOJBIIOr0 KOJUYECTBO HEXKEJATEIbHbIE
OpraHUYECKUX COEIMHEHUN HEU3BECTHOrO MpoucxoxaeHus. OnHako mnocie yoop-
KU B T€UCHUE HECKOJIBKUX JTHEW BpEAHBbIE CBOMCTBA CTEOJISI MOCTENEHHO YMEHb-
HIaroTcs, 1 0co00ro Bpena He HecéT. Ero MOXHO MCHONB30BaTh B KOPMOBBIX 11€-
JSIX.

[Tocne yOopku 3eseHblii Macchl KOJIMYECTBO YIJIEBOJOB JOCTHraeTcs a0 6-
7% ot oOuiero macchl pactenus. [lpu nepecuere cplporo caxapa Ha reKTap Moiy-
gaem 2.0-2.4 1/ra IlyTeM TEXHOJIOTHMYECKHX OYHMCTKU OT MPUMECEH MOXKET ObITh
MIOJIYYECHBI CTOJIOBBIE Caxapa WU IMyTeM UX OPOKEHUS IKOJIOTUYECKU YUCTHIN TOTI-
JauBa — OMOATAHOJ.

[lo HamMM MCClEeI0BaHHBIM JIaHHBIM MOCJIE YOOPKH COpPro, B €ro credisx
KOHLIEHTPALM¥ PaCTBOPUMBIX YIJEBOJOB MOCTENEHHO, 3aKOHOMEPHO YBEJINYUBA-
ercs. B cpegnem 3a 8 Hepenu HaOII01aCs NOBBILIEHUS KOJIMYECTBO caxapa Ha 2-
2.5 %. DTOro MOXHO OOBSICHUTH, YTO aKTUBHOCTh caxapoOpa3yronmx (HepMeHTOB
COXpaHsIeTCsl, B CBSI3M 3TOrO B CTEOJSAX M3 BBICOKOMOJEKYJSIPHBIX MOJUMEPHBIX
YTJIEBOJOB CUHTE3UPYUETCS U HaKaIrUIMBAETCsl pACTBOPUMBIE caxapa.

B ycrnoBusix cpegneit A3uu copro MoeT ObITh UCIOJIB30BaHbI KaK caxapo-
coJiepKaiue KyibTypa. B Kaxaplil rekrap MoxeT ObITh nostyueH 2-2.4 1. CoIporo
caxapa. Ero MoxkeT ObITh MCIOJIb30BaH KaK MUILEBBIX U TaK TEXHUYECKUX ILIEIISX.
[TyremM OMOTEXHONOIMU C JIETKUM MyTEM CHHTE3UPYIOTCS OMOATaHOI KOTOPHIN 5B-
JsieTCsl BBICOKOY(P(EKTUBHBIM TEXHOJIOTHS Y€M 3€pHa.
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Cnucok Jinrepatypbl
1. Kanamauk H.C. Copro- cratbst U3 boibiioil COBETCKOM SHIMKIONEINH.
2. Asusos K. «M3yuenune caxapHoro copro» AGROILM 2009. Ne 1.
3. TonBonaues T., PyctamoBa I'. «/3ydenue coctaB yriieBoJIoB B CTEONISIX copro» \\ AH-
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4. TonmBonaueB T. buosranon tomnmuBo Oyaymero \\ Poib mapTHepcTBa B pa3BUTHI
MPEeINPUHIMATEIBCKOM IeATEIHOCTH MeX 1y yueOHbIMH 3aBeneHusiMu 2007 .

PE3YJIbTATBI ONBITOB IO CO3JIAHUIO YCTOMYUBBIX COPTOB
XJIOIMYATHHUKA K BPEAUTEJIAM

Deamos X.

no1eHT Kadeapsl [ eHeTnka, CeIeKIusa 1 CEMEHOBOJICTBO C/X KYJIBTYP
AHINXKAHCKOTO CETHCKOX035HCTBEHHOT'O HMHCTUTYTA, KaH/. C.-X. HayK,
V36ekucran, r. AHIKaH

Paxmonos 3.3.

noteHT Kadeapsl [ eHeTrKa, CENEKIU U CEMEHOBOJICTBO C/X KYJIbTYP
AHINXKAHCKOTO CEIBCKOX035HCTBEHHOT'0 HHCTUTYTA, KaH/. C.-X. HayK,
V30ekncran, r. AHIMKaH

baxpomos C.

noteHT Kadeapsl [ eHeTHKa, CEIEKITU U CEMEHOBOJCTBO C/X KYJIbTYP
AHJIMKaHCKOTO CEJIbCKOXO03IUCTBEHHOT'0 MHCTUTYTA, KaHI. C.-X. HayK,
V30ekucraH, r. AHIM>KaH

Pacynos C.

accucteHT Kadenpsl ['eHeTHKA, CENEKIU U CEMEHOBOACTBO C/X KYJIbTYP
AHANXKAHCKOTO CEIbCKOX03MCTBEHHOIO NHCTUTYTA,

V3bekucran, r. AHIMKaH

Mupxomuooea H.

accucTeHT kadeapsl ['eHeTHKa, CeNEeKIUs U CEMEHOBOACTBO C/X KYIbTYP
AHJINXKAHCKOTO CEICKOX035MCTBEHHOT'O HHCTUTYTA,

VY30ekucran, r. AHAMKAH

Paxumoe T.

accucTeHT Kadeapsl ['eHeTHKa, CeIeKIUsS U CEMEHOBOCTBO C/X KYJIbTYP
AHJIMKAHCKOTO CEJIbCKOX03IUCTBEHHOT'O HHCTUTYTA,

V30exucran, r. AHIMKaH

Mupaxmeooe @.
accucTeHT kadenpsl ['eHeTrKa, CeNeKIus U CEeMEHOBOACTBO C/X KYJIbTYP
AHJIMKAHCKOTO CEJIbCKOX03UCTBEHHOT'O UHCTUTYTA,
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V306ekucTaH, r. AHIKaH

B cTtatbe moaHATEI IPOOJIEMBI, CO3AHNS YCTOWYHMBBIX COPTOB XJIOMYATHUKA K COCYIIMM
U TpbI3ymuM BpeautensM. OmbIThl NpoBOAWIKNCH y THOpHIoB 4,5,6 mokosnenuil. OToOpaHbI
yCTOMUMBbIE THOPU/BI XJIOMYATHUKA K BPEOHOCHBIM BPEAUTENSIM, KaK T, MAyTUHHBIN KIell,
KOpOOOUHBIA 4epBU. Pe3ynbTaThl NMPOBEAEHHBIX OINBITOB MOKAa3aJd yCTOMYMBOCTH THOPUIOB
Hbpar x AnmmkoH-37 k 1M coctaBuio (0%), k maytuHHOMY Kienry MOpar x Annnxon-36
(0%),xopobounoii wepBu HoOpar x AnHmmxkoH-37(0%). Ilpu wu3ydeHHE TEXHOIOTHYECKHX
MOKO3aTeJiel KauyecTBa BOJIOKHA CaMble BBICOKHE PE3yJIbTaThl omnpeeiacHsl y TuopumoB 09217 x
Anmmxon-36 u  Wbpar x Anamwxon-37. Ounm Oynyr wu3ydyeHel Ha “KoHKypcHOM
coproucnbiTanne”. M3 HbIX camble JIydliple JIMHUM OyAyT IepeJaHbl KOMHCCHHU
l'ocynapcTBeHHOTO COpTOMCHBITAaHMS MMHHUCTEPCTBY CEIBCKOIO U BOIAHOIO  XO34MCTBO
PecryOnuku Y30ekucras.

Kniouesvie cnosa: XJONMYaTHUK, COPT, THOpHUI, JUHMS, KOMOMHAUUA, ceMs, JUIMHA
BOJIOKHA,BbIXOJl BOJIOKHA, YPOXKalHOCTh, MHUKpPOHEHp, MAyTHHHBIM KJell, Tis, KOpoOOuYHBIE
YEPBHU.

JI1s1 moydeHusi OYeHb CKOPOCHENBIX,BBICOKOYPOKAUHBIX, MPOMBIILICHHBIX
COPTOB XJIOMYaTHUKA HY>XHO MPOBOJIUTH MOCTOSIHHBIE, O€3MpEephIBHBIE HAYYHO-
uccieoBarenbckue padotrsl. Ha CcOBpeMEHHBIX XJIONKOBBIX MOJSX MHUpa K
CHIDKEHHMIO POCTa U Pa3BUTHE XJIOMYATHUKA BIMSIOT BPEIUTENN KaK TJIsl, TPHUIIC,
NayTUHHBIA ~ KJIEl], KOPOOOYHBIM YepBHM, TrOMMO3, KOpHeBas THWIb [l].
CBoeBpeMeHHast 1 3pdeKkTrBHas 00pb0a ¢ COCYIIMMU U IPBI3YLIUMU BPEIUTESIMU
XJIOMMYAaTHUKA TPUBOJIUT CO3/IaHUI0 YCTOWMYMBBIX COPTOB XJIOM4YaTHUKA. Jlis
CO3/1aHUA TAKUX COPTOB NPOBOAUIUCH OMBITHI [4.5.6].

B Teuenne 2012-2014 romoB B AHIMKAHCKOW 00JacTH TMPOBEICHBI
uccienoBanuss Ha 9 KOMOMHALMAX,[IOCEEHBI YETBIPEX  PAJIKOBBIX,UYETHIPEX
noBTOpHOCTAX, 50 syHOuHbIX 10 cxemMe 90x20-1. Yuérel u HabOmoAcHUE
MPOBOAWINCH IO MeToAuKe [2], MaTeMarndeckas oO0paboTKa JaHHBIX IO METOMY

[3].

Tab6muma 1
IHoBpexaenuss rTHOPUAOB BpeaUTEeNIMHU XJI0NMYATHUKA, % (CeHTAOPBb)
Cranzapt n rHGpUIB! Tist [TayTuHHUN Kopo6ounsiii
KJICIII 4epBU
AHnmxoH-35 (cTanmapr) 10,5 9,0 4,5
AnpnxoH-35Xx AHIMKOH-36 6.5 9,0 1,5
AnamwkoH-35x106par 6,0 0 0
AnanmxoH-36xXAHamKkon-37 5.5 2,5 2,0
AnnmkoH-36x10par 10,0 11,5 3,5
No6parx AHIMKOH-36 3,0 0 0
N6parx AunnxoH-37 0 0 0
09217x AnamkoH-36 2,0 1,5 4,0
09217x961-T 5,5 8,0 8,5
961-TxAummxkoH-35 12,5 10,0 0

HGHB OIIbITA: HonyanL HCXOAHBIC FI/I6pI/II[I>I XJIOITYaTHHUKa YCTOﬁqHBLIX K
BpCAUTCIIAM, Bo BpCMs IIPOBCACHUC OIIBITU ITIO0KAa3aJIn YCTOﬁqHBOCTH K TIIO
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rubpun Uopar x Auguxon-37 (0%), Uopat x AuamxoH-37 K TayTHHHOMY KJIEITy,
N6par x Auauxon-37 k kopoOounoit yepsu. Ha 1-tabnuiie npuBeneHbl pe3yaTaThl
OTIBITA.

B mepuon pocra u pa3Buts rHOpuI0B HaOMIOAANN 4 pa3a Mo MOBPEXKACHHE
BPEAUTEIISIMH XJIOMMIaTHUKA.

Tabmmia 2
X0311/iCTBEHHO-1IIeHHbIe IPU3HAKH THOPHU/IOB YeTBEPTOr0,IITOr0 U IECTOr0 NMOKOJIEHUS
CrannmapT u THOPHUIBI Ypoxai Bec Brixon Jnuna Tun Muxkpo-
HOCTb, OJHOM BOJIOKHA, | BOJIOKHA, | BOJIOKHA HEWp
1/ra KopoOo- % MM
YKU
XJIOTKA, T
AnamxoH-35 (anmo3a) 36,8 6,7 36,0 32,7 \% 4.7
AnmmxoH-35X AHAMKOH-36 41,0 5,9 40,1 341 IV 4.5
Annmxon-35xMopar 38.3 7.1 36,0 33,0 \Y 4.3
AnmmxoH-36X AHAMKOH-37 37,6 5,8 38,1 34,4 1A% 4.6
AnnmxoH-36xMopar 37,2 7.2 404 33,8 v 4.4
HopaTx AHIKOH-36 36,9 5,0 39,2 33,0 \Y 4.5
No6paTx ArnmkoH-37 34,9 6,0 38,3 34,6 IV 4.4
09217xAunamxoH-36 42,3 7.4 39,2 33,2 \Y 4.5
09217x961-T 41,3 5,9 37,5 34,0 1Y 4.3
961-TxAuanxoH-35 38.6 6,2 39,2 32,1 \Y 4.6

HCP05=1.64u/ra

I[lo nanHbpiM Tabmunbl 2 BuaHo uto 09217xAnauxan-36(41,31/ra)
XapaKTepu3yeTcsi BBICOKOYpOKaiiHOCThIO. [lo Macce chipiia oJHONW KapoOOYKU
npUBOCXOAWIN THOpUbl AHIMKOH-36x1M0pat(7,2r) u Auauxon-35xUopat(7.1r).

[lo BeIXOay BoJIokHA AnauxoH-36xM0paT(40,4%) mnokazanb BBICOKUE
pe3ynbTaThl. BaxkHeWluMu MepamMu OMpeleieHUs TEXHOJOTUYECKUX KauecTBa
BOJIOKHA SIBJISIETCSl JJIMHA BOJIOKHA. B Hamiem omnpiTe 1Mo JJIMHE BOJOKHA
oTmuuiiich ruOpuael Mopar x Auamxkon-37(34,6mMMm) u AnamkaH-36xX AHIMKaH-
37(34,4mm) .ITo mokazatensim Mukponeiiepa Anmmwkon-36x16par (4,3) u 09217 x
AHnmxkan-36 (4,3) IMHUY TOKa3aJIu caMbl€ BBICOKUE PE3YJIbTATHI.

B nmanbHelieM  BBIICICHHBIE JIMHUM BBICOKMMH  XO3SIHMCTBEHHBIMH
NOKa3aTes MU OyIyT U3y4aThCsl HA MUTOMHHKE “KOHKYPCHOT'O COPTOMCIIBITAHUS .

N3 HbIX cambple JydliMe JMHAA ~OyAyT TepeiaHbl  KOMHUCCUU
l'ocynapcTBeHHOrO copTOMCHBITaHUST MUHUCTEPCTBA CEIBCKOTO U BOJHOIO
x03s11icTBO PecnyOnuku Y30ekucras.

Cnucok Jqureparypbl
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CEKUMA «HAYKW O 3EMJIE»

MN3YUYEHUE BJIUSHUSA TEXHOTEHHBIX ®AKTOPOB HA
®OPMUPOBAHUE I'NPOIr'EOXUMUYECKOI'O OBJIUKA IIPECHBIX
MOJ3EMHBIX BO/I B 30HE PA3BUTHS CYPIT'YTCKOI'O
HE®TEI'A30HOCHOI'O PAMOHA

Axarcanos P.C.

actiipaHT Kadeapsl ['eonorun MecTopoxaeHUN HEPTH U Ta3a,
WNuctuTyT reonoruu 1 HeTerazonoosy,

TroMeHCKUI TOCy1apCTBEHHBIN HE()TEra30Bblii YHUBEPCHUTET,
Poccus, r. TromeHb

B crarbe BiusHNE TEXHOTEHHBIX (aKTOPOB Ha (hOpMHUpPOBAHHE THIPOrEOXUMHUYEKOr0 00-
JIMKA MPECHBIX MOJ3EMHBIX BOJI pACCMAaTPUBAECTCS KaK TEXHOI€HHOE BO3JEHCTBUE HA MTOA3EMHBIE
BOJIbI CBEPXY M CHHM3Y Ha MPUMEpE MPECHBIX MOA3EMHBIX BOJ aTJIBIM-HOBOMUXAJIOBCKOTO T'OPH-
30HTa Ha TeppuTopuu CypryTckoro He)TEra3o0HOCHOTO paiioHa XaHThI-MaHCHICKOTO aBTOHOM-
HOT'O OKpYyTa.

Kniouesvie cnoea: TEXHOTEHHbIE (AKTOPHI, NMPECHBIE MOA3EMHBIE BOJbI, BO3/IEHCTBHE
CBEpXY, BO3JICUCTBUE CHU3Y, ATIBIM-HOBOMUXaUJIOBCKUM BOJJOHOCHBIA TOPU30HT.

Bopa, ABmAsCch BaxKHEMIIEW COCTABHOW YaCThI0 OKPYIKAIOLIEH CPEbl, 3aHU-
MaeT 0co00€ IOJ0KEHHUE CPEAU MCIOJIb3YEMBIX IMPUPOIHBIX PECYPCOB, KOTOPOE
OTpeIeNIIeTCSl KaKk OTPOMHOM, HE3aMEHHUMOMW POJIbIO €€ B I€0JIOTHYECKUX UOUOJIO-
TAYECKUX TMPOLECCAX, TAK U 3HAYCHUEM B HAPOJIHOM XO035KCTBE. TeM caMbIM BJIMS-
HUE TEXHOTCHHBIX ()aKTOPOB Ha MOJ3E€MHBIC BOJIBI B HAIIIE BPEMsl SBIIACTCS aKTy-
AJIHOM TEMOM B JKHU3HM YEJIOBEKa.

TeXHOT€HHOE BJIMSIHUE Ha MOA3€MHBIE BOJbI U3MEHSAET THIAPOXUMHUYECKUE,
TUAPOJMHAMHYECKHE, THApoTepMudeckue mapametpsl. FO.I1. 'arrenbeprep, npen-
JIOXKWJI CUCTEMATU3UPOBATh TEXHOTCHHBIE U3MEHEHUS MOA3EMHBIX BOJ IO BIIUSA-
HUIO Ha HUX «CBEPXYy» U «CHU3Y» [1]. 'OBOpsSI O TEXHOTEHHOM HM3MEHEHHE «CBEP-
Xy» UMEETCS BBUY 3arps3HCHUE MOPOJ 30HBI a’palli U TPYHTOBBIX BOJ C IO-
BEPXHOCTH 3€MJIM U U3MEHEHUEM THUAPOJUHAMHUYECKOTO PEKUMa BOJOHOCHBIX TO-
pr30HTOB. Takue M3MEHEHUs CBSA3aHbI C OOIBIIMMH TOPOJAMHU HUMEIOIINE BCE BO3-
MOYKHBIE€ BUJIbI 3arPSA3HEHUSI aHTPOIIOTEHHOT'O MPOUCXOXKICHUS, POMBIILICHHON U
CEJIbCKOXO03SMCTBEHHON ACATCILHOCTHU YEI0BEKA.

B ropomax 3HauMTENBHYIO POJIb UTPAECT 3arPSI3HEHHUE MOA3EMHBIX BOJ KOM-
MYHaJIbHBIMU CTOKamMHu. KpoMe XMMHUUECKOro 37€Ch 4acTO MPUCYTCTBYET pagnuoaK-
THBHOE, OaKTEepHaIbHOE, TA30BOE U TEIUIOBOE 3arps3HeHus. JJisi KpyIHBIX TOPOJIOB
XapaKTEpPHO KaK 3HAYWUTEIBLHOE IOHMXEHUE YPOBHEW BOJIOHOCHBIX TOPU30HTOB,
UCIIOIb3YEMBIX IS IEHTPATW30BAHHOIO BOJIOCHAOXKEHHUS, TaK M ITOBBIIICHUC
YPOBHSI TPYHTOBBIX BOJI 3@ CUET YT€YEK M3 BOJIOMPOBOJHON CETH M YMEHBIICHUS
TaKUX PaCXOJIHBIX CTaTe BOAHOTO OajlaHca, KaK MCMAapeHUE U TpaHcmupaius. Bee
3TO CMOCOOCTBYET YCWJICHUIO MUTPALMU 3arpsS3HEHHBIX TPYHTOBBIX BOJ| B HMXKeE-
JeKaIre BOJOHOCHBIC TOpU30HTHL. OTAenbHBIM (haKTOPOM BO3JEHCTBHS HA TOJ-
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3€MHBIE BOJIbI B pailOHE HACEJIEHHBIX IMYHKTOB SIBJISIETCS MX SKCILTyaTalUs B LEJISIX
X035IMCTBEHHO-TTUTHEBOTO BOJIOCHAOKeHUs. B mporiecce oTKkayku BOJBI M3 CKBa-
)KUH MOTYT BO3HUKAaTh OTPHUIIATENIbHBIE TEXHOTEHHBIE MPOIIECCHhl BIHUSIONIME Ha
JUHAMUKY PEXUMa BOJOHOCHBIX TOPU30HTOB.

Cpenu npOMBILUICHHBIX OTXOJA0B OCHOBHOE 3HAYEHHE B 3arpsi3HEHHUM I1O/I-
3€MHBIX BOJI UMEIOT NMPOMCTOKH. 3arpsi3HEHUE MPOUCXOAUT B Mpolecce puibTpa-
UM CTOYHBIX BOJI M3 HaKomuTeNeu, mmaMmoxpanwiuil. He peaku ciiyuan pasnusa
HE(PTH M TOKCHUYHBIX OTXOJOB MPHU TPAHCHOPTUPOBKHU. Ellle OJHUM HCTOUHHKOM
MPOMBINIJIEHHOTO 3arps3HEHUs TOA3EMHBIX BOJI SIBISIIOTCS aTMOC(EpHBIE OCAIKH,
HACBIIIEHHbIE ra30bIMOBBIMU BBIOPOCAMH U MPOIYKTaMU UCHIAPEHHUS C MIOBEPXHO-
CTH ToJiel (PUIBTPAIIMU U HAKOTIUTENIEH CTOYHBIX BOJI M OTXOOB.

CenbCKOX03MCTBEHHOE 3arpsi3HEHME MOA3EMHBIX BOJ CBSI3aHO C BBIHOCOM
13 TIOYBBI C JIOXKICBOW WMJIM MUPPUTAITMOHHON BOJOM SJOXMMHUKATOB M yJIOOPEHUH.
Tak:ke MCTOYHUKOM 3arpsi3HEHUS SIBISIIOTCS CTOKU OT YKMBOTHOBOJUYECKUX KOM-
TIeKCOB TTulle U 3BepodepM. CenbCKOXO3SIMCTBEHHOE 3arpsi3HEHUE HOCHUT II0-
IQJJHOW, U JAXK€ PETHOHATBHBINA XapAKTEP. JHAYUTEILHOE BIVSHUE HA MMOJI3EMHbBIE
BOJIbI OKa3bIBAIOT MEIMOpPATHUBHBIE pabOThl. OpolleHHUE CeNbX03yroJuil MOYTH
BCET/Ia MPUBOJIUT K HAPYIICHUWIO BOJHOTO W COJIGBOrO OajaHca TPYHTOBBIX BO/I,
W3MEHEHUIO UX YPOBHS U1 MUHEpaIU3aINY.

[Tox TEXHOT€HHBIM BO3JEHCTBUEM «CHHU3Y» MOHUMAETCS BJIMSAHUE HA MOJ-
3eMHBIE BOJIbI C pa3iuyHON riayouHsl. Ocoboe BHUMAaHUE 3/1€Ch YACISIETCS U3Me-
HEHUIO TIACTOBOIO JABJICHHS MPU 0TOOpe HEPTH U Tra3a U MPHU CUCTEMaxX MOJAep-
YKaHUsl IACTOBOT'O JABJIEHUSA U U3MEHEHUS! XMMUYECKOT0 COCTaBa MPHU 3aXOPOHE-
HUAX MPOMCTOKOB, MUTPAlMU 3JIEMEHTOB W3 HUXKEJIEKAUIUX BOJOHOCHBIX TOpH-
30HTOB MO 3aTPYOHOMY IIPOCTPAHCTBY B ClIy4asiX HEKaue€CTBEHHOI'O IIEMEHTHUPOBa-
HUS ¥ HET€PMETUYHOCTH 00CaHBIX KOJIOHH.

C nuenbio U3y4eHHs BJIMUSHHUS TEXHOTCHHBIX (DAKTOPOB HAa XUMUYECKUN CO-
CTaB MPECHBIX MOJA3EMHBIX BOJ ObUTH MPOBEJEHBI TUAPOTCOXUMUYECKUE UCCIIE0-
BAHUS MOA3EMHBIX BOJ aTJIBIM-HOBOMHUXAMJIOBCKOTO BOJOHOCHOTO TOPU30HTa HA
tepputopun CypryTrckoro paroHa XaHTbl-MaHCHUHCKOTO aBTOHOMHOIO OKpY-
ra. Tepputropus Xantel-MaHCUICKOTO aBTOHOMHOTO OoKpyra — FOrpa, no paznooo-
pPa3uIo0 MOJIE3HBIX MCKOMAEMbIX HE YCTYIMAET APYTMM MPOMBIIUIEHHO OCBOCHHBIM
pationam Poccuu. 3nech Bemercss n00biva HeTU M Tas3a, POCCHIMHOTO 30J10Ta,
KUJIBHOTO KBapia. OOHapy>KeHBI 3aJI€XKH JKEJIEe3HbIX Py, MEIU, IIMHKA, CBUHIIA,
HUOOMSI, TaHTaJIa, MPOSIBJICHUSI OOKCUTOB U Jip. Pa3Beganbl U yTBEP>KIEHBI KCILTY-
aTallMOHHbBIE 3aIlackl MUHEPAJIbHBIX BOJI. Benercs pa3paboTka U OCBOEHHE MECTO-
POXKJIEHUN MPECHBIX MOA3EMHBIX BOJI, KOTOPbIE MOTYT OBITb MCIIOJIb30BAHbBI IS
X035IUCTBEHHO-TTUTHEBOTO BOJOCHAOKEHUSI.

['uaporeoniornueckue yciaoBus CypryTCKOro paioHa ONpPEAeNIOTCA IpH-
HAJJIKHOCTBIO TeppuTopun K 3amagHo-CHuOMpCKOMy THAPOTEOJIOTUYECKOMY Me-
rabacceiiny (3CMBb) — HaAMOPSAKOBOI THAPOTEOIOTHIECKON CTPYKTYype 3anaaHo-
Cubupckoit reocunexsnsbl, K FOxHOI rpynne 0acceiHOB CTOKa MOA3EMHBIX BOJ,
Cpenneobckomy Oacceliny ctoka. [lo ycnoBusim 3aneranusi, pOpMHUpPOBAHUS, XU-
MHYECKOMY COCTaBY, MAJICOTUAPOrE€OJOTHH M TE€OJUHAMUYECKON JBOJIOIUHU, B
npenenax 3CMDb BblelIeHBI TPU CIIOXKHBIX, HATOKEHHBIX APYT Ha Apyra pe3epBya-
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pa MepBOTO MOPAJIKA: MAIEO30MCKUNA, ME3030MCKUN U KaUHO30MCKUN THIPOTE0IIO-
rudeckue Oacceitnbl. ['maporeonornyeckas crpatuduxaius paspeza 3CMb mpen-
CTaBJIAETCS B BHUJIE 7-MU 3TaXXHO 3aJETAIOIIUX THIAPOTEOJOTMYECKNX KOMIUIEKCOB:
| — oMMroneH-4eTBEPTUYHBIX U 2 — NaT-TyPOHCKUX OTJIOKEHHM B KaWHO30MCKOM
Oacceline; 3 — anT-aib0-CEHOMAHCKUX, 4 — HEOKOMCKHX, 5 — BEpXHEIOPCKUX U 6 —
HUKHE-CPEHEIOPCKUX OTJIOKEHUM B Me3a30MCKOM OacceifHe; 7 - majie030MCKUX
OTJIOKEHUM — Majae030Mckom dacceiine [2].

OOBbeKTOM HcChneOBaHUN BOJIBI OJIUTOLEH-YETBEPTUYHOTO THUIPOTEOJIOTH-
YECKOr0 KOMILJIEKCa KaWHO30MCKOro THUIPOre0Jornueckoro OacceiiHa, KOTOpHIE,
KaK MpaBUJI0, UCIIOJIb3YIOTCS JIJIsl BoJlocHa0keHus. OH BKIIOYaeT B ce0sl BOJIBI aT-
JBIM-HOBOMUXANJIOBCKOIO TOPU30HTA U BOJBI KypTaMbBIUICKOTO TOPU30HTA. AT-
JBIM-HOBOMUXAMJIOBCKUN BOJIOHOCHBIA TOPHU30OHT MPEACTABISIET COOON CII0KHO
IIOCTPOCHHYIO CJIIOUCTYIO BOJOHOCHYIO CUCTEMY, IIe BEPXHUU CIIOW — TIIMHU3UPO-
BAHHBIE OCAJIKW HOBOMMXAMJIOBCKOM CBUTHI, 4 HWKHUN NPUYPOUYEH K IPEUMYILIE-
CTBEHHO IIECYAHBIM OTJIOKEHUSAM ATJIBIMCKON CBUTBI.

HccnenoBanusi XMMUYECKOTO COCTaBa MOJA3EMHBIX BOJ IPOBOIMIUCH 1O (Ho-
HOBBIM JTaHHBIM 1967-1986rT moigy4yeHHBIM B pe3ylibTaTe OypeHus CKBaXHH IS
XO035IICTBEHHO-ITUTHEBOTO HAa3HAYEHUs U 10 JabopartopubiM nanHeiM 2005-2014rr
MOHUTOPHUHIA 3TUX CKBAKHH.

Tabmmia 1
XuMH4ecKHii COCTAB NMPECHBIX NOI3€MHBIX B0/l ATJIHIM-HOBOMMXAIJI0BCKOT0 BOJIOHOCHOTO
ropu3oHTa Ha TeppuTopun Cypryrckoro paioHa

®oHOBBIC TaHHBIC MTEPHO/IA JlaGopaTopHbIC JaHHBIC TIEPUOJIA
¢ 1967 o 1986rr ¢ 2005 no 2014rr
KommoneHT
Cpen. Musm. Makec. Cpen. Mus. Makec.
pH, en. 7,1 6,1 8,1 7,3 6,4 8,2
Obmast MuH-1gu, 226,9 100,0 520,0 314,8 159,1 705,0
MI/IM
OOmas KecTkocTs, | g 0,9 31 1,7 0.9 27
MTI-DKB./IM
HCO3, mr/om? 183,4 103,7 256,2 174,5 109,8 390,4
SO4, Mr/am? 2,1 1,5 2,7 1,4 0,3 2
CI, mr/nm? 23,5 0,5 82,4 39,5 3,0 149,0
Ca**, mr/om’ 12,7 1 20,0 13,9 4 30,1
Mg?*, mr/am> 11,7 49 21,8 13,1 4,59 48,4
Na+K, mr/om’ 46,5 54 101,3 51,2 5,3 156,0
Feo6u, mr/mam’ 2,0 0,4 7,0 2.9 0,9 5,5
Kon-Bo npo6, mT. 36 33

Kax BumHO M3 TabauIbl 1, KMCIOTHO-IIEIOYHON OajJaHC ITOA3eMHBIX BOJI 11O
CpEeIHUM 3HAYCHUSIM J1JA00paTOPHBIX JaHHBIX 1967-1986 u 2005-2014rr oTHOCUTCS
IPEUMYILECTBEHHO K HEUTpanbHbIM BojgaM. O01mas Mmunepanuzauus ¢ 1967r yBe-
auyuiach npumepHo B 1,4 paza ¢ 226,9 mr/om® 1o 314,8 mr/am>, BosbI — MIPECHBIE.
ITo sxecTkOCTH UCCelyeMble BOJbI MATKUE.
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[To xuMHUEeCKOMY COCTaBY MpeCcHbIE MOA3EeMHbIE BOAbI CypryTcKoro paioHa
U3MEHWINCh C THUAPOKOPOAHATHBIX MAarHMEBO-HATPUEBBIX HA  XJOPHUIHO-
TUIPOKOPOOHATHBIE MarHUEeBO-HaTpUEBbIE BObI. CoqepkaHue aHMOHOB U KaTHO-
HOB 3a BpeMs dKCIUTyaTarui CKBaKUH ¢ 1967 mo 2014rr OTHOCUTENBHO CTaOMITb-
HO, KPOME XJIOPH-MOHA COAEPKAHUE KOTOPOro yBenuuuiaock ¢ 0,5-82,4 mr/nm® no
3,0-149,0 Mr/amM>, 4TO NPUBENO K HE 3HAYMTEIHHOMY YBEIMYEHUIO MHUHEPAIM3a-
IIMA U CyMMBI Hatpusi U Kaius.CyMMa HaTpusl U KaJidsl 0 CPEAHUM 3HAUYCHUSIM
Mmensiercs ¢ 46,5 mr/am® o 51,2 mr/nm>.

OO6miee >xene30 MOBCEMECTHO HMMEET BBICOKOE COJEp)KaHUE, MEHSACh OT
0,4mr/nm*no 7,0 mr/om® mpesblas OpenenbHo AOMYCTUMYH) KOHIIEHTPALUIO B
0,3mr/aM’emme ¢ 1967r. Ha 2014 rog MUHUMAaIbHOE 3HAUYEHUS KOHIIEHTPALIUHU Ke-
ne3a B Bojie coctanisger 0,9mr/am>.

Hcxons v3 mpoBEAEHHBIX UCCIEAOBAHUM, MOKHO TOBOPUThH, YTO TEXHOTEH-
HbIe (DAKTOPHI CYIIECTBEHHO HE BJIHSIOT Ha BOJbI aTJIBIM-HOBOMUXAMIOBCKOTO BO-
JIOHOCHOTO TOpu30HTa. OJHAKO KOHIIEHTpalus XJIOPUIOB, HATPUS U KalMs, yBe-
JMYHAIIACh C MOMEHTA OypeHus CKBaXHH. UTO MOKeT OBITh BBI3BAHO TEXHOTEHHBI-
MU BO3JICUCTBUAMHU «CHHU3Y», & UMEHHO MUTpALMs SJIEMEHTOB U3 HIKEJICKAIINX
BOJIOHOCHBIX TOPU30HTOB IO 3aTPyOHOMY MPOCTPAHCTBY B CIIy4yasiX HEKAYECTBEH-
HOTO LIEMEHTUPOBAHUS U HETEPMETUYHOCTH 00CATHBIX KOJIOHH.

Cnucok Jquteparypbl
1. KapruieB A.A., I'arren6eprep FO.I1., 3oppkun JI.M. u ap. TeopeTudeckre OCHOBBI
HedrerazoBoi ruaporeosorun. — M.:Hexapa, 1992.— 208c.
2. Martycesnu B.M., PeutbkoB A.B., Ymarunckuii 1.H. T'eoduronnansabie cucre-
MBI W TIpoOiemMbl HedTerazoHocHocTH 3amagHo-Cubupckoro wmerabacceitHa. — TroMeHb:
TromI'HI'Y, 2005.-225c.

OIIEHKA TEXHUYECKOT'O IOTEHIIUAJIA YCTOMYUBOI'O
PA3BUTUA HOBOCUBUPCKOM OBJIACTU

Apmamonosa /].A.

maructp 1 roga o6ydenus kapeapsl IPUPOAOOIE30BAHUS
ToMcKoro rocy1apcTBEHHOTO YHHUBEPCUTETA,

Poccus, r. Tomck

B pabote Ha ocHOBe naHHBIX DeaepanbHON CITyKObl CTATUCTUKH OBLIM PAaCCUUTAHBI Clie-
JYIOILIME TOKa3aTeIH: BO3ACHCTBHE HAa OKPYKAIOUIYIO Cpeay, MOTpeOIeHue SHEpruud M MpOou3-
BOJICTBO TOJIe3HOM npoaykinu HoBocubupcekoit obmactu. Ha ocHOBaHMM MOTy4eHHBIX 0a30BBIX
nokaszarejei ObUIM pacCUMTaHbl COOTHOIIEHUS: SHEpreThdeckas, 9SKOJOrMyeckas, 3KO-
SHepreThyeckas TexHonorudeckas 3GPpexkTuBHOCTH U KOAGUIIMEHT BpeaHoTO aAeicTBuss Hoso-
cubupckoit obmactu. Tak e OblT onpenesnéH TexHuueckuili morenuuan HoBocubupckoi o0a-
CTH.

Kntouegvie cnosa: ycToiunBoe pa3BUTHE, TEXHUYCCKUN MOTEHIIUAN, YKOJIOTHYecKas 3¢-

(EeKTUBHOCTB, HHepreTnueckas >PQPEKTUBHOCTb, TEXHOJIOTHYECKass APPEKTUBHOCTb, HKO-
sHepreTrydeckas 3 (HEKTUBHOCTS.
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YcerounBoe pa3BUTHE — IMPOLECC MPOIPECCUBHBIX U3MEHEHHM, B KOTOPOM
JKCIUTyaTalysl MPUPOJIHBIX PECYPCOB, HANPABICHUE WHBECTHUILIMM, OpUEHTALUs
HAyYHO-TEXHUYECKOI'O0 Pa3BUTHUS, PA3BUTHE JIMYHOCTH M MHCTUTYLIMOHAIbHBIE W3-
MEHEHHsI COTJIACOBAHBI APYT C IPYTOM U YKPEIUIAIOT HBIHEIIHUN U OyIylui mo-
TEHUUaN JUIsl yAOBJIETBOPEHUS YEIOBEUYECKUX NOTpedHOCTEer M ycTpemiieHuid. To
€CTh TaKO€ Pa3BUTHE, KOTOPOE HE MPOTUBOPEUUT AAJbHEUIIEMY CYIIECTBOBAHUIO
YeJIOBEYECTBA M PA3BUTHUIO €r0 B MPEXKHEM HaIpaBiICHUU. «Y IOBIETBOPEHHUE IO-
TpeOHOCTEN HBIHEIIHEro MOKOJIEHHs 0e3 yiiepoa [uisi BO3MOKHOCTH OyAylIuX Mo-
KOJICHUH YJIOBIETBOPATH CBOU COOCTBEHHBIE TOTPEOHOCTI.

K HacTosiieMy BpeMeHU BO3HHMKJIA HEOOXOIUMOCTb B ONPEJECIEHUN YKOHO-
MHUYECKOH, HKOJIOIMUYECKOH, TEXHOJIOTMYECKOM H(PQPEKTUBHOCTEN NEATEIBHOCTU
OpEeIIpUITUNA, OTpaciell SKOHOMHKH, pernoHoB. VMeHHO oueHka 3¢ deKTHuBHO-
CTEIl COCTABJISIET NEATEIBHOCTh PETHOHOB, MO3BOJISIET BCECTOPOHHE KOMILJIEKCHO
OLICHUTh BCE CTOPOHBI JEATEIBHOCTH pernoHa. K 1aHHOMY MOMEHTY CYIECTBYET
HECKOJIbKO METOJMK OLIEHKH 3(p¢eKTuBHOCTEM pervoHa. Ilo HamemMy MHEHHUIO
HauOosiee MoHO oTpaxkaeT 3pdexkTuBHOCTh MeToiuka Nutepdakc-OPA «PelTunr
YCTOMYMBOTO pa3BUTHs pernoHoB Poccniickon Penepannm.

KauecTtBO pabOThl TEXHHMYECKOTrO KOMIUIEKCA OTpaXaeT 3Heprod((exTus-
HOCTb MPOU3BOJCTBA U €ro 3KOJIOTMYHOCTh. [I0BBIIEHNE U TOTO, U APYTOrO Clel-
CTBHE MOJICPHU3AIMU MPOU3BOJICTBEHHBIX MPOLECCOB, 3aMEHbI yCTapEBIIEro 000-
pYZIOBaHMS M ONTUMHU3ALMU YIPABIEHUs MPOU3BOJCTBOM. B Habop mokaszarenei,
XapaKTEepU3YyIOIINX YCTOWUYMBOE PA3BUTHUE, JOKHBI BXOJUTh 0a30Bbl€ OKA3aTENN
0:

. BO3/ICHICTBUH Ha IIPUPOIHYIO cpeay, B
. HoTpeOJIeHUE SHEPTUH, D
. ¢dusznueckoM 00beMe MPOU3BEICHHON MOJE3HON MPOIYKIIMN U YCIYT,

IL.

OTH JaHHBIE OTPAXAIT PEATIbHOE COCTOSIHUE MPOWU3BOIACTBEHHON CUCTEMBI.
®u3nyYecKn U3MEPEHHAsl HKOJIOTMYECKas U dHepreTudeckas 3QQeKTHBHOCTh IKO-
HOMUKHU TOAXOJUT JUIsi MOHUTOPUHTA Pe3yJIbTAaTUBHOCTU MPOrpPaMM MOJIEPHHU3A-
LU, HA BCEX YPOBHSX — OT KOHKPETHBIX MPEANPUITUHN 10 pa3HbIX cTpaH[1].

B kadecTBe MCXOIHBIX JAHHBIX ObUIM UCIOIB30BAaHbI PECYPCHI CIAEAYIOMIMX
HUCTOYHUKOB: [2], [3].

Ha npou3BoacTBO MOJIE3HOr0 MPOJyKTa BCErja 3aTpayuBaeTCs ONpPEIEIICH-
HOE KOJMYECTBO BEIIECTBA-dHEPIMHU, YACTh KOTOPOrO B IMPOLECCE MPOU3BOACTBA
HEU30€KHO PACCEUBAETCA B OKPY’KAIOIIYIO CPEly B BHJE Pa3HOOOPa3HBIX BO3IEH-
ctBuid. [lonnbie 3aTpaThl BemecrBa-OHeprun Ha paboTy CUCTEMBI 0003HAYECHBI KaK
3, MOJIe3HO MCIOJIb30BaHHbIE Ha mpousBeaeHHYO [Ipoaykuuio xak I, a BEIOpO-
LIEHHBIE B OKPY’KAIOLIYIO cpeay B Buae BosnercrBuii kak B. Hac nHTepecyror He
BaJIOBbIE (3KCTEHCHUBHBIE) MOKA3aTENH, KOTOPbIE MPEICTaBIEHbI deMeHTamu I, 11
u B, a xapakrepuctuku 3pPEeKTUBHOCTH, BRIPAKAIOIINECS YepPEe3 UX OTHOIICHHUS.

1. Otnomenne I/ — 310 KOADPUIMEHT MOIE3HOTO ACHUCTBUSI MPOU3BOI-
CTBEHHOM CHUCTEMBbI, KOTOPBIN, OTpaKaeT €€ IHEPreTuuecKyto 3PHEeKTUBHOCTH (CM.
puc. 2). Coornouienue II/B xapakrepusyeT 3KOJIOTHYECKYIO «HUHUCTOTY» €AUHULBI
KOHEYHOW MPOAYKIMU U HA3bIBAETCS HKOJOTMYECKON 3(()EKTUBHOCTHIO (CM. pHUC.

72



Ne 2). II/(BXD) — 0003Ha4arOT BBICOKYIO IKO-dHEPreTHUECKYI0 3()PEKTUBHOCTH
(cM. puc. Ne 2).

2. CooTHOLIEHNE CYyMMBI 3KOJOTMYECKUX BO3JAEHCTBUNA U 00LIEro 00be-
ma notpebnénnoii suepruu (B/J) xapakTepusyeT J0JI0 BEIIECTBA U YHEPTUH, Oec-
MIOJIE3HO PACCESHHOM B OKpYKaromien cpeze. I1o HassiBaeTcss KB/l (koaddurment
BPEAHOTO ACHCTBUS) MPOU3BOJACTBEHHOMN cucTteMbl. OO0paTHOoe oTHOlIeHHE - /B,
HA3bIBAIOT TEXHOJOTHYECKON 3(P(PEKTUBHOCTHIO, OHO OTPA’KAaeT BHYTPEHHHUE Xa-
PAKTEPUCTUKH TEXHOJIOIMYECKUX MPOIIECCOB B cUcTEME (CM. puc. Ne 2).

Texnonornyeckas 3(p(PeKTUBHOCTh — 3TO OTHOLIEHUE 00beMa MPOAETIaHHON
pPEroHOM paboThl B BUJIE MOTPEOIEHHOMN NepBUYHOM 3HEpruu (I), K YPOBHIO BO3-
NENCTBUA Ha OKpYy»Karollyio cpeny (B). Pacuer kpurepusi oCHOBaH Ha yCTaHOBKE O
TOM, YTO Ha MPOU3BOJICTBO 3aTPayMBAETCS OINpPEACIEHHOE KOJIMYECTBO BellleCcTBa-
HHEPIrHH, YaCTh KOTOPOTO B IPOILIECCE MPOU3BOJICTBA HEM30EKHO PAacCCEHBAETCS B
OKPY>KaIOIIYIO Cpely B BUJE pa3sHOOOpa3HbIX BO3nencTBUM. st Toro 4to Obl Bce
noka3aTesid ObUIM B €MHBIX €IUHUIAX, Mbl COCTABJIIEM MPOMOPLUIO U ONpeaes-
eM npoueHT notpediaenus HoBocuOupckoil 00aacTu JIEKTPOIHEPTUH OT MOTPEO-
nenus ee B Poccuiickoit @exneparuu [1].

Dko-sHepreTndeckas d(pPEeKTUBHOCTh — ATO OTHOIIEHHWE Tokazarens [ —
obbema mnonydeHHo mpoaykiuu (BPII), x mpousBeneHuio mokasaresnst moTpeo-
JICHHOW TIepBUYHOU SHEpruu (D) M MHTErpaJIbHOrO MOKa3aTess BO3JEHCTBUS Ha
okpyxatoiyto cpeny (B). Kpurepuii I1/(B*3) orpaxkaer npou3BOACTBO MOJIE3HON
IPOIYKIMU HA €IUHUILY 3aTPauye€HHON PHEPTrUU U BO3ACHCTBHUS HA OKPYKAIOIUIYIO
cpeny [1]. Jnst Toro uto Obl €IMHULIBI U3MEPEHUS OBLIIU €IUHBI, Mbl BBIUHCIISIEM
nporeHT BPIT HoBocubupckoii o61actu ot Poccutickoit denepanym.

Tab6muma 1
ba3oBble moka3aresu M Nokasareau oueHkH dppekruBHocreil HoBocudupckoii od1acTu
IMoka3aresau

Ton B (%) I (%) (%) | II/D (%) | II/B (%) | /B (%) | B/I (%) H/(((}Z;a)
2000 0,92 1,25 1,51 0,83 1,36 1,64 0,61 1,11
2001 0,87 1,33 1,48 0,90 1,53 1,70 0,59 0,97
2002 1,00 1,41 1,45 0,97 1,41 1,45 0,69 1,03
2003 1,15 1,43 1,47 0,97 1,24 1,28 0,78 1,18
2004 1,03 1,37 1,46 0,94 1,33 1,42 0,71 1,10
2005 1,10 1,31 1,47 0,89 1,19 1,34 0,75 1,23
2006 1,10 1,32 1,45 0,91 1,20 1,32 0,76 1,21
2007 1,05 1,31 1,43 0,92 1,25 1,36 0,73 1,15
2008 1,11 1,34 1,46 0,92 1,21 1,32 0,76 1,21
2009 1,15 1,33 1,55 0,86 1,16 1,35 0,74 1,34
2010 1,15 1,28 1,49 0,86 1,11 1,30 0,77 1,34
2011 1,21 1,32 1,58 0,84 1,09 1,31 0,77 1,45
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2012 1,09 1,32 1,52 0,87 1,21 1,39 0,72 1,26

Cpen- 1,07 133 1,49 0,90 1,25 1,40 0,72 1,20
HEE0-12

% basoBble nokasatenu B, I, 3

1,4

0,8 / \____\ —B (%)

0,6
0,4
0,2

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
r. r. r. r. r. r. r. r. r. r. r. r. r.

Puc. 1. I'paduk nuHamuky 6a30BBIX MMOKa3aTeNei: BO3EHCTBUS Ha IPUPOJHYIO Cpey, OTped-
JICHUsI SHEPTUU U MPOU3BECHHON MOJIE3HOM MPOTyKIUHU U YCIyT

3HepreTqu CKasd, SKOJIOTHYCCKasd, SKO-SHCPIHTHYC CRas,

% TexHn4ueckas 3@ GekTHBHOCTH U KO3 PHUIIHEHT BpeIHOTO
JIeHCTBUA

1,8

1,6

1,4

1,2 — —T1/3 (%)
1~ —1/B (%)

08 3/B (%)

0,6 —B/3 (%)

0,4 e T1/(B*3) (%)

0,2

200020012002 2003200420052006200720082009201020112012
r. r. r. r. r. r. r. r. r. r. r. r. r.

Puc. 2. I'paduk nuHaMHUKH SHEPTeTUYECKON, IKOJIOTHIECKOM, IKO-IHEPTE€TUUECKOM, TEXHOJIOTH-
yeckoil apexTruBHOCTEN U KOIPPHUIHIEHTa BPEAHOTO ACHCTBUS

N3meHenne TexHOJOTHYeCKOW 3P(PEKTUBHOCTH — 3TO OTHOILIEHHUE YPOBHS
TexHoJoruyeckon ¢ dextuBHocTH B 2012 TOQy K YPOBHIO TEXHOJIOTMYECKOU 3()-
¢dextuBHOCTH B nipeablaymue nepuoast (2011 u 2000 roasr). AHanmoruyHbIM o0Opa-
30M OMNPENEJICHO W3MEHEHUE 3KO-3HepreTudeckor sddexruBHoctu. JlnHamuka
TEXHOJIOTMUECKON 3()(PEKTUBHOCTU OTPAKAET U3MEHEHHUE NOTPEOJICHUS SHEPTUU U
oOpa3oBaHMsI BCEHl COBOKYIIHOCTH OTXOJOB, Ha KaXKAYI0 €IMHUILYy NPOJEIaHHON
TEXHUYECKUM KOMIUIEKCOM paboTbl. CHMKEHUE KPUTEPHUS TOBOPUT O TOM, YTO
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«MOTOP» PKOHOMHKH TOTPEOIIIeT BCe OOJbIE YHEPTUU U BCE OOJNBINE «KOMTHT
[1].
Pacuer auHamuku TexHOJIOrMYecKOoW 3(@exkTuBHOCTH MO OoTHOWEHUIO0 B 2011 un
2000rr.:

2012 r./2000 r.=1,39%/0,61%=0,85%

2012 r./2011 r.=1,39%/1,31%=1,07%
Pacuer nuHaMuKk# 3K0-3HEpreTudeckoi 3pdexruBHocT Mo oTHOHEeHUto B 2011 u
2000 rr.:

2012 r./2000 r.=1,26%/1,11%=1,13%

2012 r./2011 r.=1,26%/1,45%=0,87%

Texnuveckuii morenuman = 1) (0,85%+1,07%+1,13%+0,87%)/4=0,98%

2) (1,39%+1,26%+0,98%)/3=1,21 %
3akiouenue

B pesynbTrare mpoBeAEHHBIX HCCIIEIOBAHUNA ObUIM MOJYYEHBI: HEpreThye-
CKas, SKOJOIMYECcKasl, 9KO-IHEpreTHuecKas TeXHOJIOornueckas >QQEeKTUBHOCTH U
ko3¢ uireHT BpenHoro aeiicteus HoBocubupckoil oomacty.

[TomyueHnHsle pacdeTbl AMHAMUKH TEXHOJOTM4eckon 3ddexTuBHOCTH Ie-
MOHCTPUPYIOT NOBBIIIEHUE € TOJAMHU, YTO 3HAYUT, YTO IPOUCXOJAUT MOAECPHHU3ALUS
IPOU3BOJCTBA U YIYUYIIEHHE TEXHOJOTMYECKON 3(PPEKTUBHOCTU 32 PACCMOTPEH-
Helii mepuon B HoBocuOupckoit obGnactu. Ho mnoHmxkaercs AMHAMHKA 3KO-
HEpreTuyeckor 3P(HEKTUBHOCTH, YTO O3HAYAET, YTO MOJAEPHU3UPYIOT TEXHOJO-
MM MPOU3BOJICTBA JUIsl MOTyUeHUs OOJbIIEH MOJIE3HON MPOAYKIIMU, HO MIPU 3TOM
HE MOJICPHU3UPYIOT OUYHUCTHBIE COOPYKEHUSA, U 3TO OTPULIATEIILHO CKAa3bIBACTCS HA
DKOJIOTHH.

Tak Hampumep TeXHUYECKUM moTeHIman Tomckon obmactu coctanisier 0,8
%, a HoBocubupckoii obmactu 1,12 %. Y HoBocubupckoi 061acTi TeXHUYECKU
noTeHuan 6omipire yem y Tomckoit motomy uto HoBocmOupckas 061acte BXOIUT
B TpYMIy TOPTOBO-(PMHAHCOBBIX PETHMOHOB, JI0JI1 BaJOBOI'O PETMOHAIBHOTO IPO-
JyKTa, CO3/JaHHOTO B TOPIOBJI€, TOPrOBO-(DMHAHCOBOM CEKTOpe, apeHjae u chepe
MpeAoCTaBIeHUs yClyT, peBbimaeT 29%. A ToMckas o01acTb OTHOCUTCS K TPYII-
e JOOBIBAIONUX PETHOHOB.

HToroBbie pe3yapTaThl JOJKHBI OTPa)KaTh MOTEHIIMA CAMOCOXPAaHEHUS pe-
IMOHA KaK XO35MCTBEHHO-NIOJUTUYECKON earHUIbl. Ha OCHOBE MOJy4YEeHHBIX aH-
HBIX MOKHO pa3paloTaTh IJIaHbl MOBBIIIEHUS] YCTOWYUBOCTH — CO3IAHUE «IOPOK-
HbIX KapT» BOCCTAaHOBJIEHHWE U NMPUYMHOKEHHE TEXHUYECKOTO U MPUPOJHOIO MO-
TEHILINAJIOB.

Cnmcok Jiureparypsl

l. AptioxoB B. B., 3a6enun C. U. Jlebenes E. B u np. Peittunr ycroitunsoro passu-
Tusi peruoHoB Poccuiickoii @eneparun: - M. — Uatepdakc: - 2011. — 96c¢.

2. http://www.gks.ru/ - ®enepanpHas ciry>k0a ToCy1apCTBEHHON CTaTHCTUKH.

3. http://novosibstat.gks.ru/ - Tepputopuanbheiii opran @enepaibHOil Tocyaap-

CTBEHHOM cTaTUCTUKH 110 HoBoCcuOMpcKoit ob6nactu.
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COBPEMEHHBIE ITIEPCIHEKTUBBI PA3BBUTUA TEPPUTOPUN
T'YBKMHCKOT'O PAHOHA

/Jlponosa O.B.

CTyZeHTKa Kadeapbl reorpadpuu, Fre03KOIOTHH U O€30MaCHOCTH KU3HEIEATEIbHO-
CTH (akyJbTeTa TOPHOTO Jiena U npupoaononb3oBanus HUY «benl'Yy»,

Poccus r. benropon

benoycosa JI.H.

JOLIEHT Kadeapbl reorpauu, re03K0JIOrMH U 0€30MaCHOCTH KU3HEAEATEIbHOCTH
(dakynbpTeTa TOpHOTO Jeia u npupoonoib3oBanus HUY «benlVy,

Poccus, r. benropon

B cTtatbe coBpeMeHHBIE IEPCIEKTUBBI pa3BUTHs TeppuTopun I'yOKMHCKOTO paifoHa pac-
CMaTpUBAETCS OXpaHa OKPY>Kalolleil cpeabl U MPOEKThI, CIOCOOCTBYIONIUE YIYUYIICHUIO 3KOJI0-
TMYECKOI'0 COCTOSTHUSL M 3CTETUYECKOI0 BHUJA paccMaTpUBaeMoOM Tepputopuu. Pa3Butue npoek-
TOB TIO JaHAIIAPTHOMY 00YCTPOMCTBY OyIyT CIIOCOOCTBOBAThH MOIECPKAHUIO JAHHOTO HAIMpaB-
JIEHMSI, COBEPILIEHCTBOBAHUIO U MOJEPHU3ALIUU TAPKOBBIX 30H.

Kniouesnvie crosa: npupoaa, 5K0JIorus, O3C¢JICHCHUC, IapK.

CoBpeMeHHBIE TOPOJIa HE YacTo OalTyIOT JKUTEJCH 3eJICHBIMU Oa3uCaMM IS
penakca. Bce MeHblIe MecTa 3/1€Ch OCTaeTCs I NapKoB U CKkBepoB. Ho, HECcMOTps
Ha OYEBUJHBIA TEXHUYECKUN MPOTPECC, YEIIOBEK SABIISIETCA YacTULeH pupoabsl. OH
HE MOET HE PaJ0OBAThCA JCPEBbAM, [IBETAMU, BETYIIUM KyCTapHUKaM, TOJIBKO B
OKPY’KEHUU 3€JICHU OH YyBCTBYET C€0s1 CIOKOWHO U YMHUPOTBOPEHHO.

Tepputropus ['yOKMHCKOTO TOpPOJCKOTO OKpyra IOCTOSSHHO MCIBITHIBAET
3HAYUTEIIBHYIO0 DKOJOTMYECKYIO0 Harpy3ky. 9To, MPEkKIE BCETO, CBI3aHO C pa3BU-
THEM TOPHO-METAJUTypPTrUYeCKOro KOMIUIEKca, MepepadaThiBAONICH MPOMBIIUICH-
HOCTH, a TaK)K€ MOCTOSIHHBIM MMPUPOCTOM aBTOMOOMIBLHOTO TPAHCIIOPTA.

Havanom co3ganust 6aronpusTHON Cpelibl ¢ JOMOIHUTEIbHBIM 03€JIeHEHU-
€M TEpPUTOPUU TOPOJCKOTO OKpyTa cTaja peanu3anus 00JIaCTHON MpOorpaMMbl
«500 mapkoB benoropes», a B mocienyroiieM U 00JIaCTHOTO MpoeKTa «3ejeHas
CTOJIMIIA», HHUIIMUPOBAHHBIX rydoepHaTtopoM obmactu E.C. CaBuenko. Oguum u3
TJIABHBIX HAMPABIEHUN 3TOTO TPOEKTa SBIAETCS MAacCHITAaOHOE O3CJICHEHHE U
nanamadTHOEe 00yCTPOMCTBO TEPPUTOPHIA H, TIPEK/IE BCETO, HACEICHHBIX MMyHKTOB
[2, c.156].

B nocnennee BpeMs ['yOKMHCKUI pailoH ynensieT OOJbIIOE BHUMAaHHE CO-
3IaHUI0 MAPKOBBIX 30H U C Pa3BUTUEM MPOEKTOM «I'yOKHH-TIapK», MbI PEIIMIH CO-
37aTh CIIOPTUBHBIM Napk B cene MenaBoe. Cenno pa3BUBAETCA, YACICHHOCTh HAce-
JICHUS pacTeT, aAMUHUCTPALIMS celia yAesIeT O0IblI0e BHUMAHUE CTETUKHU Hace-
JIEHHOTO TTyHKTa. PaccMOTpeB Bce BapraHThl MECTHOCTH, MBI BCE K€ OCTAHOBUJIUCH
Ha CBOOOJHOM Yy4YacTKe B LICHTPE cela.
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Puc. 1 CBoGoHBIN yyacToK B LieHTpe cena [(hoTo aBTopal]

TeppuTopusi TaHHOTO y4acTKa UMeeT Iuiomaab B 1 ra, popma HaIIOMHUHAET
kBajpat. [I[poaHanmn3upoBaB JaHHYIO TEPPUTOPHIO, MBI PEIININ Pa3OUTh €€ Ha He-
CKOJIKO 30H: MUHM T0J1€ Jyisi pyTOOma, moje s 6ackerdoia, MeCTO IJis 3aHSITUs
CIIOPTOM Ha KOTOpPOH Oyay pacrosiaraTbCs pa3iuuHble TPEHAKEPHI U 30HA OTIbIXA
C BOJIOEMOM.

B 1nienTpe mapkoBoil 30HBI MBI TIPOKJIAJbIBaEM ac(aJbTUPOBAHHYIO JTOPOXK-
Ky. OT IEHTpaIbHOW JOPOXKKH J0 KaXJAOT0 CIOPTUBHOTO O0BEKTa OyAET MpOJo-
YKEHBI TPOTIMHKH, YJIOKEHHbBIE TUIMTKOU. Biomb Bcex qoposkek OyayT MOCTaBICHBI
CKaMeWKu, 000pyI0BaHHBIE YPHAMU.

Ha Bceii Tepputopuu CIIOPTUBHOTO TIapKa MBI BBICATUM WBHI M Oepes3bl, B
TIEPBYIO OUEPEAb IS YIIYUIICHHS SCTETUYECKOTO BH/IA U OTIIYIIICHUE TIPUPOIBI.

Tak kak B ceyie pa3BUBAIOT MHOTHE CTIOPTUBHBIC HAMIPABIECHUS W YaCcTO MPO-
XOJIAT COpeBHOBaHUA 1Mo (pyTdosy, 6ackeTd0ay. B 10r0-BOCTOUHOM YacTu MBI pe-
WM c03/1aTh MUHU (PyTOOIBHOE 1OJie. B ceBepo-BOCTOUHOM YyacTu MbI 000pYIy-
€M IUIOIIAJKY [Jisi OackeTOoma. JIJisi mpomnaranbl 3J0pOBOro o0pasa >KU3HU CEellb-
YaH B CEBEPO-3aIaIHON YacTu OyneT o0opyoBaHA CIIOPTHUBHAS IUIONIAIKA C Typ-
HUKAMH U TpeHakepamu. B roro-zamagHoi 4acTd Mbl 30HY OTAbIXa C UCKYCCTBEH-
HBIM BOJIOEMOM, PA3JIMYHBIMHU KIyMOaMH U KyCTapHUKAMH.

Puc. 2 Monens napkoBoit kommnosunuu: 1 — MUHH-PYTOOIBHOE TTI0JIE; 2 — 1MoJjIe it backeTOoa;
3 — cropTUBHAS IJIOMAAKa; 4 — 30HA OTJBIXA C HCKYCCTBEHHBIM BOJJOEMOM

JlaHHBIN TIpOEKT ObUT 0J00pEH aJMHHUCTpaIMel cella U KIET CBOEro BO-
IUIOILIIEHUS B )KU3HBIO.

Cnucok Jurepatypsbl
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METOJIUKA PACUETA COCTABOB TBEPJEIOIIEN ITIOPOJIO-
BETOHHO! 3AKJIAJIKU JIJISI KAMEPHBIX CUCTEM PA3PABOTKH

Meoeeoes B.B.

noneHT kadeapsl [logzeMHol pa3pabOTKU MECTOPOKACHUHN TTOJIE3HBIX UCKOIIae-
MBbIX 3a0aiKaIbCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA, KaH/. TEXH. HaYK,
Poccus, r. Uuta

B CTaTheC Hpe,[ICTaBJIeHBI 6HOK-CXGM3 BI:I60pa TGXHOHOFH‘-ICCKOﬁ CXCMBI I1oJa4u 3ar10JIHU-
TEJISl U JIMTOU TBEPJACIONICH CMECH, METOJIMKA pacdyeTa COCTaBa MOpOo10-OCTOHHOMN 3aKJIaIKH JJIs
KaMEpHBIX CHCTEM pa3paboTKu. /laHbl peKOMEeHIaluy M0 ONTHMAaJIbHBIM COCTaBaM JIUTOM TBEp-
JIEIOMIEH 3aKIaJ0YHON CMeCH M 00BhEMA TT01aur TTOPOIBI B PACTBOP 3aKIIAIKH.

Knrouesvie cnosa: 6nok-cxema, BSOKYLIUI pacTBOp, 3aKIaJKa, 3al0JIHUTENh, KaMepa, Me-
TOJMKA, COCTaB CMECH, TEXHOJIOTHYECKas CXeMa.

Kak moka3pIiBaeT aHaiau3 MUPOBOrO M OTEUECTBEHHOI'O OIbITA, OJHUM W3
MEPCIEeKTUBHBIX MyTeH CHUXKEHHUE CEOCCTOMMOCTH 3aKJIaJIOYHBIX padOT Mpu Ka-
MEPHBIX CHUCTEeMax pa3pabOTKHU SBISETCS MPUMEHEHHE MOPO10-OCTOHHOM 3aKiaji-
KM, TJI€ B KQUECTBE 3aIlOJIHUTEIISI MCMOJIb3YETCs MOPOJa U3 MOPOJHBIX OTBAJIOB U
OT MPOXOJIKK BhIPab0TOK. DOpMUpOBaHUE MTOPOI0-OCTOHHOTO 3aKJIaJ0YHOI0 Mac-
CHBa TPOMU3BOJMTCS Pa3ACIbHBIM CIIOCOOOM, C IOJAYeil BSDKYIIETO pacTBOpa U
KPYITHOKYCKOBOTO 3aIllOJIHUTENS K MECTy 3aKJIaJo4yHbIX paboT pasumenbHo. Ilpu
3TOM B OJIHOM T€XHOJIOTUYECKOW JIMHUM MTPOUCXOIUT MPUTOTOBIICHUE TBEPACIONIEH
3aKJIaJIKK ¥ TPaHCIIOPTUPOBaHUE €€ 1o TpyOaM /10 BEIpaOOTAHHOTO MPOCTPAHCTBA,
a B JAPYroll - TPaHCHOPTUPOBAHME 3AIlOJHUTES JO0 3aKJIAJAbIBAEMOW KaMEpHI.
CMmemmBaHUEe MaTepUAIOB MPOUCXOJUT B KaMepe B IPOLIECCE MOoJa4yu MOPOJbl B
TBEPACIOLIYIO 3aKJIAJIKY.

BriO0op TEXHOJOTMYECKON CXEMbl BO3BEICHHUS 3aKJIaJIOYHOTO MacCuBa U
pacyeT cocTtaBa MOpo10-O0ETOHHOM 3aKJIa KM, MOYKHO MPOU3BOIUTH IO Mpejiarae-
MOU MeTOJuKe, MpeICTaBIeHHON Ha O610k-cxeme (puc. 1) [1]:

1. IIpou3BoasST aHaIW3 CHIPHLEBOM Oa3bl MPEANPUSITHS, ONpeaeisas GU3UKo-
MEXaHUYECKUE XapaKTEPUCTUKU UCXOJHBIX MAaTEPUAIOB, UCIIOIb3YyEMBIX ISl IPU-
TOTOBJICHUS JINTOM 3aKJIaJJOYHOM cMecH Ha 0a3e IIEMEHTHOI'O MJIM KOMIIJIEKCHOTO
BsoKymero. Jlemaercs aHaimm3 (PU3HKO-MEXaHWYECKHUX CBOWMCTB ITYCTBIX ITOPO/I
npeJjaraéMbIX K UCIOJb30BAHUIO B KAUECTBE 3aMOJTHUTEIIS,
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metonuke (puc.l, [-as TexHonorndeckas jauaus). MeTonuka nmogdbopa cocraBa Jin-
TOM 3aKIaJI0YHON cMecH It POPMUPOBAHUS MTOPOI0-OETOHHOM 3aKIaJKU pacyeT-
HO-3KCIIEpUMEHTaIbHAs, UCXOHBIN COCTaB ONPEIESAIOT PACUCTHBIM MyTEM, a 3a-
TEM COCTaB CMECH KOPPEKTUPYIOT U YTOUHSAIOT SKCHEPUMEHTAIbHO. OnTUMallb-
HBIM COCTaBOM SIBJISIETCSI TOT, B KOTOPOM COKpallleHHWE pacxoja IIEMEHTa MpH OIl-
TUMaJIbHOM XMMUYECKOU 100aBKe o0ecreurnBaeT TpeOyeMyro MpOYHOCTh 00pa3IioB
IIPU COXPAHECHUH 3aJJaHHOU MOJBUKHOCTU U BPEMEHU CXBaThIBAHUSI.

Meroauka nmoadopa cocTaBa JIMTOU TBEpACIOIEH cMecu it PopMHUpPOBaHUS
nopoA0-OETOHHOM 3aKJIaJK1, OCHOBaHA Ha MOJA00PE COCTABIISIIOUIUX CMECH KOMIIO-
HEHTOB I10 BOJIOYIEPKHUBAIOIIEH CIIOCOOHOCTH, 00ECIEUYNBAIOIINX MOJIBUKHOCTD,
TPaHCHOPTAOEIbHOCTD, MPOYHOCTh MPU MUHUMAJILHOM Pacxojie BsuKyiero. B co-
CTaB JINTOM TBEPJICIOIICH CMECH BBOJUTCS KOMIUIEKCHAs 3aMeJsitolas Jo0aBKa
(manpumep «Meranut C-3PCy), cmemaromas npu go3uposke 0,4...0,7 % ot mac-
Chl LIEMEHTA (B pacyeTe Ha CyXO€ BEIIECTBO) HA4YaJIO CXBAaThIBAHUS PAacTBOpA 110 &
4, KOTOpOe HE0OXOAMMO JIJIsi 0OecTieueHrs] BPEMEHHU TMOJa4l pacyeTHOro 00beMa
MHEPTHOT'O 3alIOJIHUTEIS B TBEP/ICIOIINI pacTBOP /10 Hayajla €ro CXBarbiBaHus [2].

[Tocne pacuera cocraBa JTUTOM TBEPJICIOLIECH CMECH MPOU3BOIAT MPOBEPKY
ero mo o0beMy MYJIBIBI TOHKOAUCTIEPCHON (DpaKIMK, KOTOPBIA TOKEH MPEBHI-
IaTh 00BEM IyCTOT 3amoNHUTENd He MeHee, ueM Ha 40 11 (0,04 m*). Onpenensror
BBIXOJI MCKYCCTBEHHOI'O KaMHs, KOTOPBIA JOJKEH COCTaBJsATH He MmeHee 95 %,
yTOoOBl OOecreurnBaTh OOBOJIAKMBAaHWE BCEro o0ObeMa MOJAaBAEMOIr0 3arOJHUTEIIS
IpY T0/IaYe €ro B JIMTOM TBepJetomuid pactBop. [Ipou3BoasAT MpoBepKy IO MOTY-
YEHHOM TJIOTHOCTH JIMTOTO TBEPJCIOIIETO PAacTBOpAa M IUIOTHOCTH KYCKOBOTO 3a-
noJIHUTENS (IyCTOM MOPOAbl) sl 0OecreueHns yCIOBUS OCAXKIECHUS KYCKOB T0-
poabl B cmecu p 45 <0,95- pizs .

[Tocne KOPpEKTUPOBKHU COCTaBa CMECHU MO BEICHUIO KOMILIEKCHON 3aMeis-
folei 100aBKU U MPOBEPKE pacTBOpa Ha MOJABUKHOCTD M BBIXOJ] KAMHS U3 HEE U3-
TOTOBJISIFOT KOHTPOJIbHBIE 00pa3Iibl HA TPEOYEMBIN CPOK UCIIBITAHUS.

Pe3ynbTaThl UCHBITaHUS OOpPA3LOB 3aTBEPACBIIMX 3aKIAJOUYHBIX CMeEcen
TpEeX WUJIM YETHIPEX COCTABOB (C Pa3IMUHBIM PACXOJOM IIEMEHTa) 00pabdaThIBAIOT U
CTPOAT TpauK 3aBUCUMOCTH MPOYHOCTH OT pacxoja Iementa. [locme 3Toro mo
rpaduKy MyTeM HHTEPIOJSIIIUN BHIOMPAIOT COCTAaB C TaKMM PACXOJOM IIEMEHTA,
KOTOPBIN MO3BOJISIET MOJYUYUTh TPEOYEMYIO MPOYHOCTh 3aKJIaJOUYHOI0 MaTepuasia B
OTIPE/ICIICHHOM BO3pacTe TBEPICHHUS;

3. IIpoBoasT BRIOOP CXEMbI MTOIAUM 3aMOJIHUTEIISI Ha OCHOBE aHanu3a (hu3u-
KO-MEXaHUUYECKUX CBOMCTB, IPAHYJIOMETPUUYECKOTO COCTABA MYCThIX MOPO/I, OIpe-
JIeNIeHM 00bEMOB MYCTOM MOPOJBI, MOJTYYaeMOM OT MOA3EMHON TEXHOJIOTHH U
HAXOJSIIEHCs B MOPOAHBIX OTBajax mnpeanpusatrus. [lo crenenn abpa3uBHOCTH,
00BEMY 3aKIIabIBAEMOI KaMephbl, 00bEMHON Macce MOPoJ U pa3Mepy KyCKOB ITy-
CTON TOPOJIbI MO PEKOMEHAAMUSAM MPUMEHEHUSI TEXHOJOTMYECKUX CXEM MOJayuu
3aKJIaJOYHOT0 MaTrepuaja MPUHUMAIOT TEXHOJOTMYECKYHD CXEMY C pa3/elIbHOM
ITHEBMO3AaKJIAJOYHOM, KOHBEUEPHONW WJIM MAIIIMHHOM TE€XHOJIOTHEH IMOJa4yu MaTe-
puana (puc.l, Il-as texHonmoruueckas auHusi). Ilpu 3TOM Takxke BBIOMpPAOTCA
CpeACTBa MEXaHU3AllUU, U PACCUUTHIBACTCS MPOU3BOAUTEIBLHOCTD MO MOJIaue Kyc-
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KOB 3aII0JIHUTENS B 3aKJIaJIbIBAEMYIO KaMEPY;

4. BBINOJHAIOT pacyeT BBICOTHI 3AJIMBAEMOT0 CJIOS JIUTOM TBEPJICIONIEH CMe-
CBIO TIO pa3MepaM B 00BEMY 3aKJIaIbIBAEMON KaMephl, BDEMEHU CXBAaTHIBAHUS Pac-
TBOPA, & TaKXKE€ OT YCJIOBUSI PETYJIMPOBAHUS IUIOTHOCTH YIIAKOBKA MHEPTHOTO 3a-
MIOJTHUTETIS B 3aKJIa/IbIBAEMOM MacCUBe 1Mo (hopmyJie:

T, P(-K)
K, -L-B

rae 1san - BpEMS 3aII0JHEHUS MIyCTOW MOPOJIOW 3aKJIaJbIBAEMOTO CJIOS B Ka-

Mepe, (Toan < Texs— Thax) 4,

b

T'exs - BpEMsI Ha4aJIa CXBaThIBAaHUS TBEPJACIOLIETO PACTBOPA, Y;

T’;ux - BpeMs Ha 1oJ1ady B KaMepy JIUTOM TBEPACIOIIEH CMECH, U,

P - cxopocTb 3anonHeHus: BHIpaOOTaHHOTO MPOCTPAHCTBA CHITYYHUM 3aKJia-
JIOYHBIM MaTEPUATIOM, M>/4;

K3 - koo puiueHT 3anonHeHrs KyCKaM# ITyCTOM MOPObl 00beMa 3aKIIa bl
BAEMOT0 CJIOSI B KAMEPE;

L, B - nnuHa ¥ mMprHa BEIPaOOTAaHHOTO MPOCTPAHCTBA, M.

Bpewms 3amnonHeHust pacTBOPOM KaMephbl OMpPEAENSIETC M0 MPOU3BOAUTEIb-
HOCTH 3aKJIaJI0YHOI'0 KOMIUIEKCa, ¢ BHIOOPOM ONTUMAIILHOTO MaMeTpa 3aKJia04-
HOro TpyOompoBoaa. CKOPOCTh JABUKEHHUS 3aKJIAJIOYHON CMECH NPUHUMAIOT U3
YCJIOBUSI YCTOMUYHUBOCTH €€ K PACCIOCHHUIO U MPOMYCKHONW CIOCOOHOCTH TpYyOOoIpo-
BOJIa, ONTHUMAJIbHBIE CKOPOCTH JBWKEHUS CMECH TIPU CAMOTEUHOM DPEXHUME
0,5...0,7 m/c, B oTenpHBIX caydasx a0 1,5...2,0 m/c.

[Ipenmaraemasi TEXHOJIOTUA MPEAYCMAaTpUBACT NOJA4Yy B CIIOH JIMTOM TBEP-
JEIOEN CMECH 3alojHUTENsI B BHUJIE IyCTOM MOpoAbl 0€3 MpeaBapUTEIbHOTO
npob6nenus. [Ipu 3ToM B Kamepe, AJisi CO37aHusl YCIOBUM Cerperaiuu mnpu JABUxKe-
HUU KYCKOB IOpPOJBI, MOJAEPKUBAECTCSI MUHUMAaJbHAsl BBICOTA CJIOS PAacTBOpA B
KaMmepe MyTeM NEepUOJANYECKON MmoAauu TBepAerollero pacrsopa. Konnuectso mo-
JTaBaeMOM TMOPOJBI B TBEPACIONIYIO 3aKJIAAKy JODKHO COOTBETCTBOBATH OOBEMY
JIOTIOJIHSIEMOTO pacTBOPA 3a BpPEMs JI0 Havalla €ro CXBaThIBaHUS, IIPU UCIIOIb30BaA-
HUM 3aMeJIsonied 100aBku 10 8 4acoB. 3akiIajKa Kamephbl MPOU3BOIUTCS 10 €€
KPOBIJIU.

Kax moka3pIiBarOT mpoBefeHHBIC JabopaTOpHbIC UCCIAEAOBAHUS MO TIpeJia-
raeMoi MEeTOJMKE, YTO HauboJiee MOAXOAIIUM BapUAHTOM JJIS TTOPO10-OCTOHHOM
3aKJIaJKU SBJISIOTCS JIMThIE TBEPJACIOIIUE PACTBOPHI HA 0a3e IEMEHTHO-TIECUaHbIX
coctaBoB ¢ cooTtHomeHuem LI:I1 =1:13 (mpu BOAOIIEMEHTHOM OTHOIICHUU HE 00-
nee B:11=1:2,5), ¢ nobaBieHneM KOMIUIEKCHON 3aMeIstoleil 100aBKU P J103U-
poBke 0,4...0,7 % oT maccel ileMeHTa (B pacuere Ha cyxoe BemiectBo). [Ipu aTom
IJIOTHOCTH PAacTBOPA MOXKET MeHAThes oT 1700 no 2200 xr/m>.Ilogbop cocrasa 3a-
KJIQJOYHON CMECH MPOU3BOAUTCA WHAMBUIYAIBHO Ul KAXKIOrO NPEANPUITHS C
Y4E€TOM €ro ChIPbEeBOM 0a3bl, CBOMCTB M XapaKTEPUCTUK CHIPHEBBIX MATEPHAJIOB.
KonuuecTBo mogaBaemMoro 3amnoiaHuTeNs (IyCTO MOpo/ibl) MO BTOPOl TEXHOJIOTH-
YEeCKOH JIMHUH MOKET gocturath 00 60% ot 00bEMa 3aKiIagKu, B 3aBUCUMOCTH OT
(U3BUKO-TEXHUYECKUX CBONCTB MOPOJMbI.

Bueapenue npennaraemoro metona GopMupoBaHUs MOPO0-OETOHHOTO 3a-
KJIaJIOYHOTO MAacCHUBa M METOJMKHU pacyeTa COCTaBa MOPOJ0-OETOHHOM 3aKiIajKu
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JUTSI KAMEPHBIX CHCTEM Pa3padOTKHU MO3BOJIUT HE MeHee yeM Ha 30 % yMeHbIIUTh
CTOMMOCTD 3aKJIaJ0YHBIX paboT, a TaKkKe CAeNaTh PEHTA0CIbHOU OTPabOTKY Oen-
HBIX W CPEIHEU IEHHOCTH PYJ BBICOKOIPOW3BOIUTEIHHBIMA KaMEPHBIMU CHCTE-
MaMu pa3pabOTKH ¢ 3aKiaaakon [3].
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CEKUMA « TEXHUYECKNE HAYKN»

PA3PABOTKA AJI'OPUTMA AHAJIN3A TEJIEMETPUYECKHUX
JAHHBIX I'PY30BOI'O ABTOMOBUWJIA

Anyes E.A.
Beaymuit uwxeHep, OO0 «ATIK»,
benapycs, r. bpecr

Pa3pabotan anroput™M aHanu3za AAHHBIX, MOJIy4a€MbIX CO IITATHBIX U JOMOJHUTEIbHBIX
JaTYUKOB TPY30BOrO aBTOMOOWJISI, HA OCHOBE KOTOPOTO CO3[aHa U MPOTECTUPOBAHA METOJMKA
aHaJIN3a JAaHHBIX Ha JEHUCTBYIOIIEM aBTOTPAHCIOPTHOM MPEATPUSATHH.

PesynpTaTroM paboThl anropuTMa SIBISIETCS aHAJUTHUECKasi OLEHKa paboThl BOJUTENS U
aBTOMOOWIIS BO BpeMsl BhITIONHEHUs peiica. [1o pesynbTaram anpobamnuu moka3aHo, 4TO CO3/IaH-
HBIM aJICOPUTM TO3BOJISIET BBISBIATH cOOBbITHs o Hapymienuto [1J1J1, kousenuu ECTP (EBpo-
MENCKOro CorNalleHus, Kacaromieecs paboThl IKUTIAKEeH TPAHCTIOPTHBIX CPEICTB, TPOU3BOISIINX
MEXITyHApOIHBIE AaBTOMOOUIILHBIC TIEPEBO3KH), MIPABIII AKCIUTYaTAIlUN U TEXHUYECKOTO COCTOSI-
Hus TC.

Knrouesvie cnosa: tenemeTpusi, MOHUTOPUHI aBTOTPAHCIIOPTA, JATUYMK, TapaMeTphl JBU-
AKEHHUS.

Beeagenne. B cBs3u ¢ pocToM 00bEMOB aBTOMOOMIJIBHBIX IPY30MEPEBO30K U
yBeJIMYEHUEM TpeOoBaHUM K 0€30MaCHOCTH JIOPOXKHOIO JABMXKEHUS, KOTOpbIE HOP-
MUPYIOTCS KaK JOKaJubHbIMU [IpaBunamu JlopoxkHOTO JIBMXKEHHUSI, TaK U COIJIALIe-
Huem ECTP (paGota skunaxeil TpaHCHOPTHBIX CPENCTB, MPOU3BOIALINX MEKIY-
HapOJHbIE ABTOMOOUJIbHBIE IEPEBO3KN).

JIns MUHUMH3ALIAA TaKMX MATEPUAIBHBIX M3IEPKEK DKCIUIyaTallMu TPaHC-
MOPTHBIX CPEJICTB, KaK PacXo/l TOTUIMBA (3aTpaThl HA HETO COCTABIISIIOT 0K0JI0 40%
BCEX 3aTpaTr B rPy30IMEPEBO3KaX), H3HOC TOPMO3HBIX CUCTEM M aBTOLIMH MPEANPHU-
ATUS CTUMYJHUPYIOT BOAMTENECH pa3HbIMU METOJaMH, OJHAKO JUIs 3((HEKTUBHOIO
aHaJIM3a 3TUX MEpP M pe3yjbpTaTa WX HCIOIb30BaHHUA HEOOXOIMM KOMILJIEKCHBIN
MOJIXOJ1 B OLIEHKE KauecTBa pabOThl BOJUTEIS.

Jlnis perieHus 3TuX 3ajad ObUl pa3paboTaH aJIrOPUTM aHAIHU3a TeIeMETPH-
YECKUX JAHHBIX paOOThl BOJUTENSI U TPAHCIOPTHOI'O CPEACTBA, MOJYyYAaEMbIX OT
aBTOMOOMJIS BO BpeMs €ro paboTHI.

IlocranoBka 3agaum. Llenpto JaHHOTO TPOEKTA SBJISETCS pa3paboTKa airo-
pUTMAa, KOTOPBIH MMO3BOJINT:

e [lpousBoauth (pUIABTpALIMIO U AaHAINW3 COOPAHHBIX ONEPATUBHBIX JaH-
HBIX U BBIJIEIATH OT/AENbHbIE COOBITUS, TAKHE KaK CTOSIHKA, JBUYKEHUE, MaHEBPU-
pOBaHUE U Tp.

e [Ipou3BoauTh aHANM3 MOJYYEHHBIX COOBITUN W JAAHHBIX O JOPOKHOMN
00CTaHOBKE JIJIsl OLEHKU pabOThl BOAUTENS BO BPEMS IBHIKEHUS.

e [IpousBoauTh aHamu3 COOpaHHBIX OMEPATUBHBIX TAHHBIX JJISI BHISBIIC-
HUS HApYILIEHUH pexuma Tpyia U OTAbIXa JUIsl OBBIIIEHUS O€30I1aCHOCTH pabOTHl.
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e [[pou3BOOUTH aHANW3 ONEPATUBHBIX JAHHBIX JJISI ONPEICICHUS “‘CTUIS
BOXKJICHHSI KaXKJOTO BOJUTENSI W BBIJAYM PEKOMEHIAIMH M0 YIYYIICHHIO 3TOTO
CTWISI B IEJIAX YJIy4YIIeHUs! 0€30MacCHOCTH U YKOHOMHH MaTEpPHAIBHBIX PECYPCOB
IpeANPUSTUSA-TIEPEBO3UNKA.

Ucxoanbie ganuble. Jjis paboThl alropuT™Ma UCIOJIB3YIOTCS TEIeMeTpUuye-
CKHE JIaHHBIe, COOpaHHbIE TPOTPAMMHO-AMIMAPATHBIMU CUCTEMAMHU, KOTOPHIE:

e (CoOuparoT TeXHUYECKYIO HMHPOpPMAIMI0 00 aBTOMOOUIJE, €ro y3jiax u
pacxomabIx Marepuanax (TommBo, xxuakocts AdBlue) m mHbOpMaIuio mo nepe-
IBIDKEHUIO aBToMoOusis 1o aBrogoporaM (GPS/TJIOHACCO);

e [lepenaror coOpaHHYI0 HHPOPMAITUIO IO OSCIPOBOIHBIM KaHajlaM CBS-
3U Ha TEJIEMAaTUYECKUU CepBEP JJIsS MOCIEAYIONIEro XpaHeHus, o0paboTku U aHa-
mn3a.

JUia naHHOM pa3paboOTKU HMCHOJB30BaHO ycTporctBo FM4200 kommanuu
Teltonika [1]. OHO pacnosiaraercsi BHyTpH aBTOMOOWJIS U UMEET CIEAYIOIIUE BO3-
MOHOCTH:

e  OmpenesieHNE KOOPJUHAT aBTOMOOMJISI TIpu oMoty cucteMbl GPS [2]
(711 TOBBIIEHUS! TOYHOCTH U TOMEXO03AUIUIIEHHOCTH UCIOJIb3YETCS BHEILHSS Bbl-
HocHas GPS-anteHHa);

e (COop uH(pOpMaIUU OT JOTOTHUTEIBHBIX aHAJOTOBBIX JATYMKOB, YCTa-
HOBJICHHBIX B aBTOMOOUJIE, HAIpUMEpP JATYMKOB YPOBHS TOILJIMBA B OaKax;

e (COop uHpopMaluu OT TOMOJHUTEIHHBIX UMITYJILCHBIX CUETYUKOB, UC-
MOJIB3YEeMBIX JUIsl TIoNydeHusi nHdopmaluu 06 oObeMe TOIUIMBA Ha BXOJE B TOII-
JUBHYIO CUCTEMY M3 0aka U Ha BBIXOJI€ U3 TOIUIUBHOUN CUCTEMBI B OaK (Tak Ha3bl-
BaeMas «obOparkay). PacueTHas pasHuIla MOKAa3bIBAET KOJUYECTBO TOILUIMBA, IIO-
CTYNUBILIETO HEMOCPEACTBEHHO B JIBUTATEIIb;

e (COop umH(pOpMaMK OT BCTPOCHHOTO B YCTPOMCTBO aKceIepoMeTpa.
Ucnonp3yetcs Ajisi U3BMEPEHUs] YCKOPEHUS U HAJIMYUS ABUKeHUd. [{onroe Haxox-
JIEHHUE YCTPOUCTBA 0€3 JABMIKEHUS UCTIONb3YETCs IS OTKIIOUCHUSI YacTH (PyHKIIH-
OHaJla, HampuMep, Ooliee peaKyro mepenady JaHHBIX Ha TeIeMaTHYEeCKUN cepBep
WM aKTUBAIMIO U JICAKTUBAIMIO PEXUMaA CHA yCTpoHcTBa. Takke MCHOJIb3yeTCs
JUISI OLICHKM PE3KOr0 MaHEBPHUPOBAHUS Ha JIOPOre U €3/I€ MO HEPOBHOM J0pore
(M1 TPO€3/1 UCKYCCTBEHHBIX HEPOBHOCTEW) HA OOJIBIION CKOPOCTH.

e (COop uHbopManUK OT BHEIIHETO JaTyuka BuOpanuu. Mcnonb3yercs
JUTSL OTIPEICIICHUS] BEJIMYMH JOMYCTUMOW BHOpAIMu U KOCBEHHOTO OIpENeNeHUs
KauecTBa JOPOKHOTO MOKPHITUS U HAJIMYUS UCKYCCTBEHHBIX HEPOBHOCTEH.

e  JlaTuuk Harpy3ku Ha ocb. Mcronb3yeTcs st KOCBEHHOTO ONPeeIeHUs
BeCa TPAHCIOPTHOI'O CPEJICTBA U MPEAOTBPAILICHUS MPEBBIIICHUS JTOMYCTUMBIX MO
[TJ1/] 3HaueHuii;

o [lepenaua nomyuennoit nupopmanuu nocpeacrsom GPRS-tpaduka na
TEJIEMaTUUECKUN CepBEpP MOCPEJICTBOM HCIOJb30BAHUS YEThIPEX MPEIHACTPOCH-
HBIX TTPOQHIICH ISl pa3HBIX PETUOHOB HAXOXACHUS O0OBEKTA.

OnHako Mpu MOJKIIOUEHUH YCTPOUCTB K T'PY30BBIM aBTOMOOWISIM TPUXO-
JUTCSl CTAJIKUBATHCS CO CleNyomuMHU mpobiemamu. Ha GonpIIMHCTBE AajibHEMa-
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TUCTPAIBbHBIX TPY30BBIX aBTOMOOMIJIEH MCHOJIB3YIOTCS 1Ba TOIUIMBHBIX Oaka. Of-
HAKO IUTAaTHBIN JATYMK YPOBHS MPUCYTCTBYET TOJIBKO HA OJJHOM, OCHOBHOM Oake.
TomnuBo M3 BTOPOTo, JOMOJIHUTEIBHOrO 0aka MOCTYMaeT B MEpBbI JUO0 uepes
TpyOKy, Kak B coobuiatouuxcs cocynax (DAF), nubo nepekaunBaeTcsi HU3KOIMpPO-
U3BOJUTENBHBIM  JJIEKTPUUECKHM HAacoCOM B  aBTOMAaTHYECKOM  PEXUME
(Mercedes). [ToaToMy noka3zaHusi €AMHCTBEHHOTO IITATHOTO JAaTYMKA YPOBHS TOI-
J¥Ba TIPU HAJMYMH JIBYX OAaKOB HE TO3BOJISIET KOPPEKTHO MOKA3bIBaTh PEaTbHBIN
OCTaTOK TOIIMBA B aBToMoOwmie. Iy pemieHus 3Toil mpoOiaeMbl MCHOIB3YIOTCS
JIOTIOJTHUTENIbHBIE JATYUKH, MOHTUPYEMbIC B KaXKIIbIi TOIJIMBHBINA Oak U paboTa-
IOLI1€ HE3aBUCUMO.

Hcxonnbie fanHble: VICXOTHBIMU JAHHBIMU CHCTEMBI SBIISIOTCS MTPOMEXKY-
TOUHBIE (HaOJyt01aeMble) mapaMmeTpsl coctossHus u padotsl TC. Ilocne npensapu-
TeIbHOU 00pabOTKH CUCTEMA UMEET OKOHUYATEIbHbIE (00paboTaHHbIE) MapaMeTphl,
110 KOTOPBIM MPOUCXOUT JalibHeHmmil ananu3 padotsl TC (pucyHoOK 1).

HekoTopsie mapameTpsl MMEIOT 3a/JaHHbIE MpEelibHble 3HAUCHUs (HAIpH-
Mep, MaKCUMaJbHbIe U MUHIUMAJILHBIE 000POTHI IBUTATETIS).

= Y kmfh == Taho, min-1

100 3000
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25

0 \ 0
100 200 300 400 500 600

Puc. 1. I'paduk BxoaHbIX mapameTpoB: “JInHEHas CKOPOCTh ABUKCHUS
u “O00pOoTHI ABUTATENS

IIpenBapurtenbHbIi aHAAM3 JaHHBIX. JlocTyn K JaHHBIM U X 00paboTKa
OCYIIECTBJISIETCSI B COOTBETCTBHUHU C pa3padoTaHHBIM aropuTMoM. Ha nepBom sta-
ne MPOU3BOJUTCS MpeaBapuTelbHas 00padoTKa COOpaHHBIX JaHHBIX (Tpodaii-
JIMHT) C JaTYUKOB C LEJbIO OLIEHKH UX KauecTBa, U IpU HEOOXOIUMOCTH NPUMEHE-
HUS K HUM CPeJICTB (UIbTPAIMU JAHHBIX: 3aIIOJHEHHE MPOIYCKOB, MOJABICHUE
aHOMAJIbHBIX 3HAUEHUH, UCKIIOYEHHE NyOnMKaToB M mpoTuBopeunid. [[ns ycrpa-
HEHUsI NOTPEIIHOCTH M3MEPEHHM, KOTOpPbIE MPEICTABISAIOT COOOM «IIyM» B JIaH-
HBIX, MPOU3BOJIUTCA aHAIM3 M YCTPAHEHHE 3aBEJOMO HEKAaYeCTBEHHBIX JaHHBIX
(BBIXOJ 3HAUEHUN 3a JOIYCTUMBIE IIPENEIbl, IPOIYCKH B JAHHBIX, PE3KUE HEpe-
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albHbIE MU3MEHEHUs HEKOTOPBIX MapaMeTpOB, HAIPUMEpP, U3-3a «Ipede3ra» KOH-
TAaKTOB MEXAHUYECKUX JaTUUKOB).

Padora ¢ HaOJoaaeMbIMH M pacyeTHbIMH napamerpamu. HekxoTtopseie
napaMmeTpbl MpeABapUTEIbHO 00paldaThIBAIOTCA JJI MOJYyYEHUs PACUETHBIX Mapa-
METPOB Ha OCHOBAHWHU BapHallUii BEKTOPA M3MEHEHUs HaOJI0JaeMbIX MapaMeTpOB
(pucyHok 2). Harmpumep, CKOpOCTh ABUKEHUS, TOKA3aHUS aKCeIepoOMeTpa Mo3BO-
JSIFOT BBIYKCTUTH MPSMOE U MOMEPEYHOE YCKOPEHHUs, a 000POTHI JBUTATENS U CKO-
poctb TC no3BOMSIET BBIYUCIUTD HATPY3KY Ha JBUTATEIb.

Habniogaemble ObpaboTaHHble
napameTpsbl napameTpbl

CkopocTb
OBWXeHUA
KoopauHatel TC B MecTononoxeHue
MNonoxeHue GPS PA
NpOCTpaHCTBe Ha KapTe

Konnu4yecTtBo
YpoBeHb TONnuBea YpoBeHb TONnuBea
Tonnuea
i B ™y
MrHoBEeHHbIN
Pacxon Tonnusa Pacxon Tonnusa
™ g

[aTtyuku

pacxof TonnMea
p A
g ™ ' A ™y
MAnuTyaa
[aTtyuk Bubpaymm »YacTtoTa Bubpauunu yA
BUBpauuu
p A A A b
' ™
( Y dakTu4eckoe ( )
AKcenepomeTp »  YCKOpeHue B T YcKkopeHue
. J . NpocTpaHcTBE | . J
' Ny
TopMoOXeHue
h A
L ™
MaHeBpupoBaHue
e A

Puc. 2. BxoaHble mapaMeTpbl aaropurma

AJITOPUTM OLEHKHM BOKAEHHMSA. (7 OLEHKH CTWIS BOXICHUS BOJIUTENS
IIPOUCXOIUT aHaIMU3 ero AeiicTBuil o ympasienuto TC (yckopeHue, 3amensieHue,
MaHEBPHUPOBaHHE, MOACP)KAHUE OMPEIEICHHBIX 000POTOB IBUTATENS) MPUMEHHU-
TEIbHO K JOMYCTUMBIM NapameTpaMm ABuxkeHus (3arpyska TC, mMakcuManbHO J0-
IIyCTHMasi CKOPOCTb, 3arPY’KEHHOCTh JI0POT, COCTOSTHUE JOPOKHOIO ITOKPBITHS).
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Anroputm (pucyHOK 3) peajin30BaH B S OCHOBHBIX ITAIlOB:

e [IpenBaputenpHas o0paboTka COOpaHHBIX JaHHBIX (TpodainuHr) C
JATYUKOB C LIEJbIO0 OLEHKHU MX KadecTBa, U MPU HEOOXOJMMOCTH NPUMEHEHUs K
HUM CPEJICTB OYMCTKH JIaHHBIX: 3aMIOJIHEHUE MPOIYCKOB, M0/IaBJIEHUE aHOMAJIbHBIX
3HAYCHUH, UCKITFOUEHHE TyOJIMKATOB U MIPOTUBOPEUHH.

e Kiaccudukanuusa Takux cCOOBITUH MOE3AKM KakK pa3roH, paBHOMEpHas
€3/1a, TOPMOKEHHE, OCTAHOBKA, CTOSIHKA;

e  AHanu3 MapuipyTa U JOPOKHON 00CTaHOBKH;

e Kiaccudukauus Takux AEHCTBUN BOIUTENS, KaK pacxo] TOIUIMBA,
JIBIDKCHHUE B IIOTOKE, arpeCcCUBHOCTH €371b1 M cobmmoaerue I1/1J1 u ECTP;

®  AHanu3 KpUTEPUEB NMPUMEHUTENIBHO K BBISIBICHHBIM COOBITHUSIM C yye-
TOM UX B€Ca U JJIUTEIbHOCTH.

Pesynbrarom paboThl anropuTMma sBIASETCS KOJIUYECTBEHHBIE OLEHKH TaKUX
XapaKTePUCTUK, KaK arpecCUBHOCTh BOXICHHUA, OepexHOCTh oOparieHus ¢ TC,
PKOHOMHOCTH PacHOpsKEHUs TOIUIMBOM U BBIOOP ONTHUMAJIBHOTO IyTH U BPEMEHU
nBrkeHus. [loyyeHHble JaHHBIE TO3BOJISIIOT OLIEHUTHh PabOTy BOJIUTENS MO CPaB-
HEHUIO C APYTMMHU BOAUTEISIMH (TIocie cOopa JOCTaTOYHOTO KOJUYECTBA CTAaTH-
CTHKH 1O peiicam), Tak U BbisiBUTHh Hapyuenus [1J1J[, ECTP u npaBun skcrutryara-
LMY TPAHCIIOPTHOI'O CPEJCTBA.

CermentupoBaHue co0bITHH. [ yrpoieHus: 00pabOTKH JaHHBIX MapIil-
pyT ABWXKEHUS pa30MBAeTCs Ha CErMEHTHI, KOTOphle 00pabaThiBaeTCa MO OTIENb-
HOCTHU JUIs KilaccuuKkauun coObITui BO BpeMs yrpasinenus TC, a 3aTeM Kak ei1u-
HOE 11eJI0€ — JUIsl KJIacCU(UKAIIMKU IeUCTBUI BOAUTENS BO BpeMsi pabodeil CMEHBI.

BoisiBiieHue u Kiaaccupukanus coObiTHii Bo Bpemsi ynpasjeHus TC.
[TpousBoauTcs KaaccHUpUKAIUs TaKUX COOBITHI MOE3AKM KaK HA4ajao JBHKEHUS,
pasroH, JABW)XEHHE C MOCTOSIHHOM CKOPOCTHIO, TOPMOXKEHHUE, JBUKEHUE HAKATOM,
MaHEBpPUPOBAHUE B ABUKEHUU, MAHEBPUPOBAHKUE HA CTOSIHKE, OCTAHOBKA U OT/IbIX.

Hanpumep, cobbiTue “J[BiMkeHHE ¢ MOCTOSIHHOW CKOPOCThIO™ OIpeAeiseTcs
KaK MoJJIep>KaHue CKOpOCTH B npezenax =10 km/4 (13mMeHenue ckopoctu 6osee 10
KM/4 paccMaTpuBaeM KakK U3MEHEHHE JOPOKHOM 00cTaHOBKM). Kputepuii paBHO-
MEPHOCTH CKOPOCTU JBMKEHHS MPU 3TOM COOBITHMHM PACCUUTHIBACTCSA IO KOJIHYE-
CTBY LIMKJIOB M3MEHEHHUS BEKTOPA CKOPOCTH 3a €AMHUILY BPEMEHHU.
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Puc. 3. Anroputm 00pabOTKH M aHAIM3a JaHHBIX

Konebanust ckopocTu 10 2 KM/4 BbI3BaHbI TUCTEPE3UCOM KPYHU3 KOHTPOJIS U
HE YUYUTHIBAIOTCA cucTeMOM. [Ipy BOBHMKHOBEHUHU 3aMeNJICHUs BIEPEIN HAYIIETO
aBTOMOOMIISI HECOOIIO/IEHUE AUCTAHLIMN BBIHYKJACT IPOU3BOAUTH TOPMOKEHUE, B
pe3yibTaTe MOSBIAETCS BOJHOBOM 3(@eKkT mysibcaluii CKOPOCTH BCEro MOTOKA
MaIlIH.

CoObiTue “Pasron” umeer kpurepuil “PasronH”, KOTOpbIN MOKa3bIBAET 3(-
(PEKTUBHOCTb pa3roHa, KOTOPBIM JTOJKEH MPOUCXOAUThH B 3€JIEHOM 30HE TaXxOMeT-
pa. Ecnu pasron ciumkoM memnieHHbid, To npu Hanuuuu AKIII nepexmtouenue
Ha CJIEIYIOLIYIO Mepeaady NpUBOAUT K MajaeHuo o6oporoB 10 850 06/mMuH, a 3e-
JeHbli ceKTop 3P dekTuBHON padboThl TypouHsl HaunHaeTcs ¢ 1000 o6/mMuH. Ecin
e pa3roH ciuikoM uHtencuseH, To AKIIII nepexntovaer nepenayu B [uarna3oHe
1300-1650 06/MuH, 4TO TaK)KE BBIXOIUT 3a MPEJIEIIbI 3€JICHOTO CEKTOpa TaXOMETpa.
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[Tpu mo6om tume KIIII caumkoM WHTEHCHBHBIA Pa3roH MPHUBOIUT K OOIBIINM
Harpy3kam B CUCTEME IIPUBOJA U IIMHAX.

JUis KaX/a0ro coOBITUSL B CUCTEME 3a/laH BEC, KOTOPBIM IpU aHaJIM3e AaH-
HBIX, BMECTE C TPOJOJKUTENBHOCTBIO COOBITHS, BIUSET HA PE3YJIbTAaT KPUTEPHSL.

AHaau3 wmapumpyrta. IlpousBoautcs aHanu3 BBIOPAaHHOIO BOJIUTENIEM
MapuipyTa Ha MpeaMeT JOPOKHOM 0OCTaHOBKHM (TPAaHCIOPTHBIE 3aTOPbI, JOPOK-
Hbl€ OTpAaHWYEHMS) JUIsl aHaju3a, HACKOJBKO CKOpocTh JBuMkeHus TC cooTBet-
CTBYET pa3pelI€eHHOM Ha OTIENbHBIX YYacCTKax IIyTH C HCIIOJIb30BAHUEM JaHHBIX
WebAPI ot cepBuca probki.net [3].

Knaccudgukanus geiicrBuii Boauress B0 BpeMsi padortsl. [IpousBoautcs
KJaccuukanus AeMCTBUI BOAUTENISA, CBSI3aHHBIX C BBIIIOJIHEHUEM pelica:
3anpaBKa TOILIUBOM;

Pacxon TommBa B nipenenax HOPMBI;
Pacxon ToruBa cBepX HOPMBI;
CnuB TOIUIMBA,

JIBM>KEHUE CO CKOPOCTHIO IMOTOKA;
JIBr>KeHME BHE CKOPOCTH ITOTOKA;

® ArpecCMBHOCTb €31bl — BBIXOJ 3a YCTAHOBJICHHBIC IPEIEbl 3HAYCHUU
YCKOPEHHH (MOJ0KUTETBHOE JJIS pa3roHa, OTPULIATENLHOE ISl TOPMOXKEHHS U 60-
KOBOE JIJI1 MAHEBPUPOBAHUA);

e Hapymenue II/1/] — npeBblllieHHE MAKCUMAIBHO PA3PEIIEHHON CKOPO-
CTH JIBUJKEHHs, IBHKEHUE BO BPEMS JIEHCTBHS OIpPaHUYEHUN (BECECHHME, U3-3a Ia-
BOJIKOB U JIETHUE, U3-3a BBICOKOM TEeMIEpaTyphbl), ABUKEHUE B 30HAX OIPAHUYEHUN
IBYOKEeHUS JUist Oonbiierpy3Hsix TC;

e Hapymenue pexuma skcrmyatanuu TC — aHanu3 Takux MapameTpoB,
Kak 00OpOTHI ABUTATENsA, JAaBJIEHUE B IIMHAX, aMIUTUTYly BUOpauu U (uKcaims
CJIy4aeB BbIXO/Ia 3THX [TapaMETPOB 3a 3aJaHHbIE FPAHUILIBL;

e Hapymenne texnuyeckoro coctosinusg TC — BBISBIIEHHE NMPEBBILIECHUS
MTHOBEHHOT'O pacxoja TOIUIMBA HaJ PAcUeTHBIM [JIsl TEKYIEH CKOPOCTH, 000po-
TOB JIBUTATEJsl U BEJIMYMHBI YCKOPEHUS, a TAK)KE OMIMOOK, CBA3AHHBIX C BBIXOJIOM
U3 CTpoeB KOMIOHEHTOB TC;

e Hapymenne kouBeHunn ECTP — oTcyTcTBHE €KETHEBHOTO NEPUOAA OT-
JIbIXa, IPEBBILICHUE €KEAHEBHON MPOJOJKATEIBHOCTH YIIPABIICHUS, JOIY CKAeMOU
o xouBeHuu ECTP;

e HesripaboTka paboyero BpeMEHH — €XEIHEBHasl MPOJOJKUTEILHOCTH
yIOPAaBJICHUS] CHJIBHO MEHbIIE 9 4acoB MPUBOAUT K HEUCIOJIB30BAHUIO pabOyero
BPEMEHU ISl IBUKEHHUA (TpeOyeT pyyHOro aHaIn3a, TaKk KaK MOKET ObITh CBsI3aHa
C BPEMEHHBIMU OTPAHUYCHHSIMHU Ha JI0POrax WIH 0KUIAAHUEM TOTOBHOCTH Ipy3a K
MepeBO3Ke, TMO0 OUepeIMU ITPU NPOXOKIEHUU TOTPAHUYHOT'O KOHTPOJIA).

IIpumenenue Ha nmpakTukKe. ONMCAaHHBIA AITOPUTM AHAIN3A TAHHBIX O pa-
060Te BoAuTENEeH U TPAHCHIOPTHBIX CPEJCTB ObLI MPUMEHEHa Ha MpakTuke. Pe3yib-
TaTOM 3aIlyCKa CUCTEMBI cTaj 0OJIbIIMK 00BEM JaHHBIX AJIs aHaiu3a. B pe3ynbra-
T€ MPOBEJEHUS 3TOr0 aHaIN3a ObLIM BBIABICHBI TEXHUYECKUX BOIPOCOB, KOTOPHIE
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ObUTH MPOAHATM3UPOBAHBI U MO pe3yJibTaTaM ObUIM MPUHSTHI PEIICHUs, T03BOJIS-
IOLIME YIYYIIUTh paboTy aBTOTPAHCIIOPTHOIO MPEANPHUATHS KaK B KpaTKOCPOU-
HOM, TaK ¥ B IOJITOCPOYHOU NIEPCIIEKTUBE.

[lony4yeHHble NpeANPUITHEM JaHHBIE TAK)KE ObUIM MPOAHAIU3UPOBAHBI IS
BHECEHHS JIOpaOOTOK M HCIIPABJIICHUN B ammapaTHO-IPOrPaMMHYIO0 CHCTEMY, YTO
MO3BOJIUT MOBBICUTH KakK 3((EKTUBHOCTH €€ padOoThl, TAK U KAYECTBO U OINEPaTUB-
HOCTb MOJy4aeMbIX JIaHHbIX.

[Tnanupyercs pacmmpenue GyHKIIMOHATA CUCTEMbI B YaCTH KOJIMUYECTBA 00-
pabaTbIBaeMbIX MapamMeTpoB aBTOMOOWIIS 3a cueT cOopa naHHbiX WKMHBI CAN u
nocieayromeil 00paboTKH MOTyYeHHBIX MMaKeTOB MH(pOpMaluu Ha cepBepe. JTO
NO3BOJIMUT MPOU3BOJUTH JACMIM(PPOBKY MPOrpaMMHBIM CIIOCOOOM, YTO JAcT 0OJIb-
IIy}0 THOKOCTh B MCIOJIb30BAaHUM Pa3HbIX MapOK aBTOMOOWIJIEH C pa3HbIMH aliro-
pUTMaMM KOAUPOBAHUs TaHHBIX B UCNOJIb3yeMbIX CAN-IMHAX.

3akmouenue. Pa3zpaboTaH ajnropuTM aHaiM3a TEIEeMaTHUYECKUX JTaHHBIX
Ipy30BOro aBTOMOOWIA. B 1omonHeHHe K TaKTUYECKUM COOBITHSIM HEMOCpe-
cTBeHHOTO yrpasieHus: TC U cTparern4eckuM COOBITHSIM O MOBEJEHUU HA AOPOre
U BBITIOJIHEHUSI pabOTHI BOJUTENIEM BO BpeMs peiica mojiyueHa BO3MOKHOCTh aHa-
JM3a MapuipyTa.

[IpakTHueckoe NpUMEHEHNE aIropuT™Ma B pa3pabOTaHHOHN cUCTEME ITOKa3a-
J0 HaJIMYMe MOTEHIIMAala pacIMpeHust GyHKIMI B 4acTu cOopa JaHHBIX O paboTte
COBpeMEHHOro aBToMoOuss ¢ ero muHsl CAN.

Cnucok Jurepatrypbl
1. PykoBoacTBO OJb30BaTENs Teltonika FM4200
https://www.euromobile.ru/upload/iblock/5¢0/5¢0€969470cfb9983dc220e54aabab50.pdf
2. Global Positioning System: Papers Published in Navigation, Institute of Navigation,
1980.
3. WebAPI https://probki.net/b2b/webapi.html
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PACUYET BEPOSITHOCTH IOABJIEHUSI BHYTPUKAHAJIBHON
INOMEXMH B IMKOCETU BLUETOOTH

banawoesa T.B.

OakanaBp 1Mo HAIMpaBJICHUIO TPUKIIaAHAs HHHOPMATHKA,
DOHUHAHCOBO-TEXHOJIOTHYCCKAI aKaJICMHUS,

Poccus, r. Kopones

T'opb6amenko B.IO.

OakajaBp 1Mo HaMpaBJICHUIO MPUKIIAAHAs HH(OPMATHKA,
OUHAHCOBO-TEXHOJIOTMYECKas aKaJeMus,

Poccus, r. Kopones

Onugpep C.C.

OakaaBp 1Mo HaNpaBJICHUIO IPUKIIAAHAs HHHOPMATHKA,
DUHAHCOBO-TEXHOJIOTUYECKAs aKaJIeMHUs,

Poccns, r. Kopones

B craThe paccMOTpeHBI BOIIPOCHI, CBA3aHHBIE C PACYUETOM U MOJECIMPOBAHHEM BEPOSTHO-
CTH TIOSIBJICHUSI BHYTPHKAHAJIBHBIX TMTOMeX B muKoceTsx Bluetooth, mpu pabore GecripoBoaHbBIX
YCTPONCTB MaJIOro pajuyca J1eHCTBUA.

Kniouesvie cnosa: ycTpoicTBa Malioro paguyca JEHCTBHS, BHYTPHKAaHAJIbHBIC ITOMEXH,
CKauK00Opa3HOE N3MEHEHHUE YACTOTHI.

Ha cerogusitinuii nennr B Bluetooth-texnonoruu choxycupoBaHbl JTydIine
JOCTIKEHUSI COBPEMEHHON MUKPOAJIEKTPOHUKH, KaK B 00JIaCTH anmaparypbl, Tak U
B IporpaMMHOM oOecnieueHuu [1, 5]. biarogapst HU3KOW CTOMMOCTH U MEXIIPOTO-
KOJIbHOM COBMECTHMMOCTH CBEPXMUHHUATIOPHBIX MPUEMOTIEPEIATIMKOB OHU HAIILITN
MUPOKOE TPUMEHEHHE B KOMITBIOTEpaxX, HOYTOYKaX, COTOBBIX TelepoHax, Iei-
JOKEpax, a Tak ke B oOnactu ObiToBOM TexHuku [4, 5]. PagmoxoHTpoIieps
Bluetooth mo3BomstOT yrpaBisaTh peskuMaMu pabOThl KOHIUIIMOHEPOB, UG POBHIX
dotokamep, CBYU-neueid, XOJOAWIBHUKOB, CTHUPAJIbHBIX MAaIlUH, TEJIEBU30POB.
CymecTByeT MHOXXECTBO JAPYTMX TOTCHIMAIBHBIX O00JIacTeld TpPUMEHCHHS
Bluetooth [8, 9].

Cea3b B cucteme Bluetooth obecnieunBaercst B auanazone ISM (Industrial,
Ssientific, Medical) 2,45 I'T'i, oTBesiIeHHOM 1711 IPOMBIIIVICHHOM, HAYYHOU U Me-
JUIUHCKOW paguocily’k0. DTOT AMana3oH SBISETCS OTKPBITHIM (HEJIUIIEH3UOH-
HBIM), 4, CJI€O0BATENIbHO, MOJBEPKEH BO3JACHUCTBUIO OOJBIIIOTO YUCIa HCTOYHUKOB
HEIpeIHAMEPEHHBIX MoMex [2-4].

JIns ycTpaHeHMsi IOMEX B 3apaHee HENPEACKa3yeMOM 3JIEKTPOMArHUTHOU
00CTaHOBKE BO3MOYKHO MPUMEHEHHUE JIBYX croco0oB. [lepBriii criocob 3akiouaeTt-
Csl B TIOMCKE CBOOOJHBIX OT MTOMEX YYAaCTKOB CIEKTPa U TMHAMHYECKOM pacmpe/e-
JICHUW KaHaJIOB. BTOpO# COCTOWT B pacHIMpeHUH CIEKTpa MepeaBaeMbIX CHUTHA-
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JIOB 3a CUET CKauKoOOpa3HOU mepecTpoiiku paboueit yacToThl. Bo BpeMs paGoThl
paauonepeaTIuKy MCEeBAOCTYyYalHbBIM 00pa3oM TEepecTpanBarOTCs ¢ OJHOM dYa-
CTOTBI Ha APYTYI0, 1 «KMTHOBEHHAs» MOJIOCA YaCTOT OCTAETCS CYIIECTBEHHO MEHb-
e, ueM oO0Ias MUPUHA MOJIOCH 4acToT. IMEHHO 3TOT crmoco0® MpUMEHSETCsS B
texHosioruu Bluetooth.

OcHoBomnosararouMM MpUHIUIIOM MocTpoeHus cucteMm Bluetooth siBnsiercs
UCIIOJIb30BaHUE METOJIa PACUIMPEHUs CIEKTpa MPU CKAaYKOOOpa3HOM H3MEHEHUU
yactotbl FHSS (Frequency Hop Spread Spectrum), npu KOTOpoM BecCh BbIJEJIEH-
Hblil 111 Bluetooth-pannocBsizu yactoTHbiil nuana3on 2,402...2,480 I'Tu pazour
Ha N yacToTHBIX KaHainoB. [lonoca xaxnmoro kanama 1 MI'm, pa3Hoc KaHaJIOB -
140...175 xI'u. dnsa CIIA u EBponibl N = 79. UckitoyeHue coctasisiioT Mcnanus
u Opannus, rae s Bluetooth npumMensiercst 23 yactoTHbIx kanana. CMeHa KaHa-
JIOB TPOU3BOJIUTCS MO MCEBAOCIYyYalHOMY 3aKOHY ¢ yactotoi 1600 I'.

ITocTosiHHOE YepenoBaHUE YacTOT IMO3BOJIsAeT paguouHTepdeiicy Bluetooth
TpaHCIUPOBATh WH(MOPMAIUIO 110 BceMy auana3oHy ISM u 3HaUUTETHhHO CHU3UTH
BO3JICUCTBUS IOMEX CO CTOPOHBI YCTPOMCTB, pabOTAIONIUX B ATOM K€ JHana3oHe.
Ecnu nanublil kaHan 3amrymii€H, TO cUCTEMa MepeusiéT Ha Apyrou, u Tak Oyner
MIPOUCXOJIUTH JI0 TEX MOP, MOKA HE OOHAPYKUTCS KaHall, CBOOOJIHBINA OT MOMEX.

OpnHako, HECMOTPsI HA BBIIMICU3JIOKEHHBIE MEPBI, B CBS3U C IMOSBJICHUEM
OOJIBIIIOTO YKCIIa PA3JIMYHOT0 000PYAOBaHUS OECIIPOBOIHBIX CETEH U YCTPOUCTB ¢
ManbiM paguycom aeictBust SRD (Short Range Devices), miis KOTOphIX OTBEIEH
€MHBIA YaCTOTHBIN JAMAMA30H, OYE€Hb OCTPO BCTAET BOMPOC OOECIECUEHUS UX DIIEK-
TpomarautHoit coBMectuMmoct (OMC) ¢ ycrpoiicteamu Bluetooth, padoTaromu-
MU HEMMOCPEACTBECHHO PsIIOM C HUMHU [6-8].

[Ipoananuszupyem npodiaemsl IMC Ha nmpumepe ycrporictB SRD, BwIo-
HEHHBIX TI0 TexHosoruu Bluetooth. [IpousBeaem pacder BEpOATHOCTH MOSBICHUS
BHYTPHKaHAJIBHBIX TOMEX B nukoceTsx Bluetooth.

[Tycte B 30He aeiictBusi SRD pabGoTaeT paanosneKTpOHHOE 00OpYyJAOBaHHE
UCITOIB3YIOIIee, Tak ke Kak u Bluetooth-ycTpoiicTBa, ckaukooOpa3Hyro mepe-
crtpoiiky vactotel FHSS. Ecnu npeanonoxuts, 4To mEpecTporika 4acTOThI IPH-
OCTAHOBJICHA, TO HA OCHOBE TPAJIUIIMOHHON MOJIEJIU pACIPOCTPAHEHUS PAJUOBOIH
MOXHO PacCUUTaTh BEPOSTHOCTh BOSHUKHOBEHUSI TTOMEX B COBIAJIAIOIIEM KaHAJe
(BHYTpUKaHAJIbHBIC TIOMEXH), U BEPOSTHOCTh BO3ZHHUKHOBEHHSI MOMEX OJIOKUPOBa-
HUs (YMEHBIIICHUE YCUJICHHS TI0JIE3HOT'0 CUTHAJIa BO BXOJHOM TPAaKTe MPUEMHHUKA).

AHanu3z, poBeACHHBINA B [8], MOKa3bIBAET, YTO €CJIM YPOBEHb MEIIAIOIIUX
OMEX HAXOJUTCS HMXKE YPOBHS, MIPU KOTOPOM MPOUCXOIUT OJIOKHPOBAHUE MPHU-
€MHOT0 000pYJI0OBaHUsA, TO BHYTPUKAHAIbHYIO MOMEXY MOXXHO OINpPEAENIUTh pa3-
JeNbHO OT OJIOKHpOBaHUs. BepoATHOCTh BHYTpPUKAHATBLHON MOMEXH Ppyn IS Ka-
Hana Bluetooth ot ogHoro mncrounuka momex (FHSS-yctpotictBa) Oymer cocras-
JISITh:

P BH.l — DN 1,

rae: D — pabounii nukn FHSS-ycTpolictBa; N — 9HCIIO CKAQYKOB YacCTOTHI
ycTpoiicTB TexHosmoruu Bluetooth.

3aBUCUMOCTh BEPOSITHOCTH BHYTPUKAHAILHON Tomexu mukoceTn Bluetooth
OT BeM4MHBI padoyero nukia FHSS-ycTpoiicts, npeacrasieHa Ha puc. 1.
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Puc. 1. 3aBUCUMOCTb BEpOSTHOCTH BHYTPUKAHAJIBHOW TOMEXHU OT paboyYero 1uKia

N3 npencraBieHHON 3aBUCUMOCTH BUAHO, YTO C YMEHBIIEHUEM BEJIUYMHbI
pabouero nukiaa FHSS-ycTpolicTB, BEpOATHOCTH BHYTPUKAHATBLHONU TTOMEXH B IH-
koceTu Bluetooth Takyke ymeHnbIaercs.

C pocTom 4ymCiIa MCTOYHMKOB IMOMEX M BEPOSTHOCTh BHYTPUKAHAJIbHOU
nomMexu B nukoceTu Bluetooth yBennuuBaercs u MoxkeT ObITH HaiifieHa U3 BbIpa-
KEHUS:

Powi= D(1- [(N-DN1]™).
I'paduk, oTpaxkaronuii NOJy4eHHYIO 3aBUCUMOCTb, ITPE/ICTABIICH HA PUC.2

0,05
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0,025
//
0,02 >
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0

BHYTpUKaHanbHOU nNnomMexu

BepoATHOCTb

1 4 7 0 13 16 19 22 25 m

Puc. 2. 3aBucumocTth BCPOATHOCTHU BHYTpI/IKaHaJ'IBHOI\/JI IIOMEXH OT 4YHCJia HCTOYHHUKOB ITOMEX

3aMeTHM, 4TO B PAaCCMOTPEHHBIX CllydasX BHYTPUKaHaJbHas IIOMEXa HE
MPUBOJMIA K CHUKEHUIO MPOIYCKHOM criocooHocTn HUKE 90%, Tak kak Oosee
90% cmekTpa ocTaBajach CBOOOHOM OT momex [9].

Taxum 00pa3om, OCyIIECTBIEH pacyeT BEPOSTHOCTU IMOSBICHUS BHYTpPHUKa-
HaJbHBIX MoMeX npueMHbIX Bluetooth-yctpoiicTB npu paboTe B HEMOCpeaCTBEH-
HOM Onm3octu oT nepeparouiero FHSS-ycrpoiictBa. Ilonyuensl 3aBUCUMOCTH Be-
POSITHOCTH BHYTPUKAHAJIbHOM MOMEXU OT BEJIMYHMHBI pab0Yero LUKIa U 4Yuciia
uctouHukoB nomex FHSS-ycrpoiicts. Iloka3zaHo, 4TO BEpOATHOCTH BHYTPHUKA-
HaJbHOM momexu npuemHbIx Bluetooth-ycTpoiicTB yBennuuBaeTcss HE TONBKO C
pocTtoM uncieHHocTH FHSS-ycTpoicTB, HO M ¢ yBEIMUYEHHEM BEJIWYMHBI UX pa-
0o4ero nukIia.
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Hannaa paboma ewinonnena 6 pamkax HUP «llpoexmuposanue cemeiiy
nposooumou 6 I'BOYBIIO MO «®@TA» noo pykogodocmeom 0.m.H., npogheccopa
Apmiwowenxko B.M u k.m.u., ooyenma Ab6acosoii T.C.
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HoBropoackuii rocy1apCTBEHHbBIM YHUBEPCUTET UMEHU fpociiaBa Myporo,
Poccus, r. Benukuii HoBropon

Illgeuoes U.B.

3aB. Kaeapoii MPOMBIITUICHHON YHEPTreTUKN HOBrOpoICKOT0 TOCY1apCTBEHHOTO
yHUBepcuteTa uMeHu SApocnasa Mynporo, 1.T.H., mpodeccop,

Poccus, r. Benukuii HoBropon

[lonnepxanue HOpMaNbHON TEeMIEPaTyphl B JKUJIBIX MOMEUICHUSIX WM HA MPOMBIILICH-
HBIX TIPEIIPUITUIX HEOOXOIUMO IS HOPMAabHOU KU3HEEATEIbHOCTH YeioBeKa. B Hacrosee
BpeMs HauboJjiee paclpoCcTpaHeHbl CIIOCOOBI MOBHIICHUS TEMIIEPATYPhl C TOMOIIbIO Pa3IMYHBIX
MCTOYHUKOB TEIUIA. 3a/1a4a 3aKJIF0YaeTCsl B COKPAIICHUU MOTPEOICHHUS SJHEPTUHU 32 CUET UCIIOJb-
30BaHUs 3HEPTod(P(EKTUBHBIX IHEProcOeperaroux TEXHOJOTUH 3a CUET YBEIMYCHHs TeMIepa-
TypbI BO3lyXa.

Kniouesvie cnosa: nudpdysus, TermiomaccooOMeH, TeMIepaTypa, TeIIOHOCHTENH.

Ha npoMBIIIIIEHHBIX NPEAIPUATHAX U B XKWIBIX INOMEIIECHHUSIX HCIOIb3YIOT
o0opys0OBaHuE AJis MOBBILICHUS TeMIlepaTyphl Bo3ayxa. K HUM OTHOCAT Temso-
HarpeBareiid BO3AyXa ¢ NPSAMbIM WA HENPSMBIM HArPEBOM, KOPITyCHBIE WJIXA Ia30-
BbI€, TEIUIOBBIE 3aBECHl WJIM TEIUIOreHepaTopbl. OCHOBHBIM HEJOCTATKOM 3THX
YCTPOMCTB SBIISIETCS HEOOXOAMMOCTH HCIIOIb30BaHUS HarpeBaTeIbHBIX 3JIEMEH-
TOB, TAaKMX KaK CIHMPAIM UM MHPPAKpACHBIE HU3JIydaTelIH, KOTOPbIE MOBBIIIAIOT
pacxoj 3JEKTPO3HEpruu. J{aHHBIA HEAOCTATOK OMPEIEHSIETCS CIOXKHOCTHIO MOH-
Ta)ka IPOBOJKH B MOMEIIEHUAX, TaK KaK HE BCErJa MOKHO TOYHO PACCUMUTATh Ha
KaKOM pacxo/]l AJIEKTPOIHEPTUU MPEANOIIATAETCS B JAIbHEUIIEM PACCUUTHIBATD.

OcHoBHas mpoOsema, KOTOPOM MOCBAIleHa MyOauKamus - pa3padoTka Me-
pONPUATHI IJIi CUCTEM 3HEProd(PPEeKTUBHOCTH HA OCHOBE IMOBBIIICHUS TEMIEpa-
Typbl TEILUIOHOCHUTEJIE C MUHHMMAaJbHBIMHU 3aTpaTaMu. JlaHHOE YCTPOMCTBO HC-
MOJIb3YETCsl JJisl MOBBIIICHHUS] TEMIEPATYPhbl TEIJIOHOCUTENS C HUCIOJIb30BAaHUEM
TeMIEPaTypPONOBBIIIAIOIINX 3JIEMEHTOB [ 1,2].

IIpu ucciienoBaHMM UCIOJIB30BaHbl TEOPETUYECKUE U DKCIIEPUMEHTAJIbHBIC
MmeTobl. TeopeTnueckue McciaeaoBaHus O0A3UPYIOTCS HA HAYyYHBIX OCHOBAaX IpPH-
KJIQJHOM MEXAHWKU JKUJIKOCTU M ras3a, TMApPOTra30JWHAMHUKU U TEPMOAMNHAMHKH,
¢u3nyecKoil XMMHH, Ta30BOr0 aHalW3a U MaTEepHaIOBEACHUS. DKCIIEPpUMEHTAIb-
HBIE MCCJIEIOBAHUS BBINOJHSIUCH C MCIOJIb30BAHMEM COBPEMEHHBIX aIlllapaTHBIX
CPEICTB M MPUOOPOB ISl KOJIMYECTBEHHOW M KAuE€CTBEHHOW OLEHKH (DHU3UKO-
XUMUYECKUX MPOLECCOB.

Ha ocHOBaHMU MOTYYEHHBIX pE3yIbTAaTOB NPEAJI0KEHA THIIOTE3A U TEOPETH-
YEeCKH YCTaHOBJIEHA B3aMMOCBs3b nu(d(y3un u maccorepeHoca ¢ TeMIepaTypou
ra3000pa3HbIX TEMJIOHOCUTENEH B 30HE MCCIEAOBAHUS, MPOBEAEHBI IKCIIEPUMEH-
TaJdbHBIE HMCCIIEOBAaHUS, MOATBEPKIAIOIINE aI€KBATHOCTh Mpearaembix (u3u-
YECKUX U MaTeMaTH4YECKUX MOJIEIeH.

Ha ocHoBe mpemyiaraeMoil MOJENIH CO3aHa METOMKA UCCIEA0BAHMS TTOBbI-
IICHUs TEMIEPATypbl ra3000pa3HbIX TEMJIOHOCUTENEH 0€3 HCIIOJIb30BAHUS JIOTIOJ-
HUTEJIbHBIX HarpeBaTelIbHbIX NPHUOOPOB, MPOU3BEIECHHBIE PACUETHI IO JAHHON Me-
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TOJIMKE MOKA3bIBAIOT 11€J1IeCO00PA3HOCTh MPUMEHEHHUSI TIPEIIaraeMoOi CUCTEMBI TI0-
BBIIIICHUS TEMIIEPATypPhl TETUIOHOCUTENEH, 3P (HEKTUBHOCTh KOTOPOU MOATBEPIK/Ia-
€TCs SKCIIEPUMEHTAIBHO.

Pa3zpaboTka Monenel B €CTECTBEHHBIX M TEXHOJOTHUYECKUX (PU3HUECKUX CH-
CTeMax B 3aBHCHMOCTH OT BHEUIHHX BO3JCHCTBHUI SBISETCS aKTyaJbHOU MpoOiie-
MOM, KOTOpasi UCCIEAYETCSA B paMKax psija HanpaBJICHUM, OMMCAHUE KOTOPBIX Be-
JeT K HEJIMHEHHBIM WM HECTAlMOHAPHBIM yYPaBHEHUSAM ISl CUCTEM, BKIIHOYAIO-
IIUM JIONIOJHUTENIBHBIE YCIOBUS MOJCIUPOBAHUS ITPOLECCOB. ITO BAXKHO MPU MO-
CTPOCHHUU AJITOPUTMOB, PA3BUTUM YHUCJICHHBIX METOJOB, pa3pabOTKe MPOTpaMM U
UX peaju3aluio Uil IPOBEACHUS KOMIIBIOTEPHBIX PACUYETOB.

OaHuM M3 MaJOM3yYEHHBIX IMEPEXOJIHBIX IMPOIECCOB B (U3MKE SIBISETCA
IpoliecC HarpeBa razo00pa3HOro WiM, TeM 0oJiee, KUAKOTO BEIIeCTBa MPU MPO-
XOXKJIEHUU uepe3 J1obor matepuain. HTepec K 9Toi nmpobiieMe CBs3aH ¢ dKCIEPH-
MEHTAJIbHBIMU MCCIICIOBAHUAMU JaHHBIX MPOLIECCOB U SIBJICHUM, HA HE CTaHIAPT-
HOM TOJIKOBaHHUH TepMo (b y3um.

[Ipu pemiennu 3aga4 Term10(QU3UKU HUPOKO HCHOJIB3YIOT MaTEeMaTUYECKOE
ONMCAHUE TEMIEPATYPHBIX MOJIEN, BOSHUKAIOIINX B TBEPIBIX TejlaxX MOJ JICWCTBU-
€M PAa3JIMYHBIX UCTOYHHUKOB TEIJIOThI, B OCHOBE KOTOPOTO JICKUT CIEAYIOILIEE TO-
noxenue. Cozmanue oO1Ie MoIeNy, MPOXOSAIIUX MTPOIIECCOB, SBISETCS CI0KHBIM
u rpomo3akuM. [loaToMy BO3HHMKaeT HEOOXOIUMOCTh OOBEIUHUThH YaCTh CBSI3aH-
HBIX MEXIy co0oil siBneHuil. TeopeTnueckue ucciaeoBaHusl U MPOBEACHHBIE IKC-
IIEPUMEHTHI TOKAa3bIBAECT, YTO CHUXKEHUE JIHEPro3arpar OCYILECTBISIETCA IIyTEM
npuUMEHEHUs HEeprodPPexKTUBHON M 3SHEprocOeperaromeidl TEeXHOJIOTHU IyTeM
IIPUMEHEHUS TEMIIEPATYPOIIOBBIIIAIOIINX YJIEMEHTOB.

Cnucok Jurepatypbl

1. Hapacenust H.B., IlnyxxuukoB A.A., llIsenioB 1.B. IloBbiienne 3¢¢eKTHBHOCTH
SHEPronoTpeOIeHUs] B CUCTEMaX TEIIOCHA0KEHUsI Ha OCHOBE TIOBBIIICHHS TEMITEPATYPhI TEILIO-
Hocutened. HayuHo-texHudeckast KoHpepeHuus «dHepreTudeckas 3pPeKTUBHOCTb TEMIOCUIIO-
BBIX M TEIUIOI€HEPUPYIOLINX YCTAHOBOK» B paMKax MEXIyHapOAHOMN CIeHUaTIu3UpPOBAHHON BbI-
CTaBKM «DHepreTHka M 3jeKTpoTexHuka», r.Cankr-IlerepOypr, Jlenskcno, 22-25 mas 2012r.
C.209-212.

2. Hapacenus H.B., [InyxxuukoB A.A., llIsenioB 1.B. D¢ dextuBHOCTS cructem Temn-
JIOBEHTWISIMYU TIPH YBEIUYEHUHM TEMIIEPATypsl TeIUIOHOcUTenel. Marepuansl Beepocceuniickoi
MOJIOJIC)KHOM KOHGepeHuu. “IlyTu coBepuieHCTBOBaHMA paOOThl  TEIIOAHEPreTHYECKUX
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OCHOBHBIE J3TAIIBI PABBUTUSA HATPY30UYHOI'O
TECTUPOBAHUSA NHOPOPMALIMOHHBIX CUCTEM

bopooun A.A.

accucTeHT kadenpsl « BeraucinuTenbHas TEXHUKA)
MOCKOBCKOI'0 TOCY/IapCTBEHHOTO YHUBEPCUTETA JieCa,
Poccus, r. Mpituinu-5
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QDunozees A.I.

npodeccop Kadeapsl «CHUCTEMBbI aBTOMATH3AIIUN MPOSKTUPOBaHUs» [IeH3eHCcKoTo
rOCyJapCTBEHHOTO YHUBEPCUTETA, I-P TEXH. HAYK,

Poccus, r. Ilensa

Nudopmanus siBASETCS cCaMbIM IIEHHBIM PECYPCOM COBPEMEHHOW muBHiIH3auu. [103T10-
MY BOIPOCHI HaJIS)KHOCTH UH(POPMALIMOHHBIX CHCTEM MPUOOPETAIOT UCKIIIOUYUTEIHHOE 3HAUCHHE.
Baxxne#mmM crmoco00oM AHAarHOCTHKH 3TUX CHUCTEM SBIISIETCS TecThupoBanue. Jlns mHopmanu-
OHHBIX CHCTEM TJI00ANBHOM CeTH Ba)KHEHMIIMM BHJIOM TECTUPOBAHHUS SIBISIETCS Harpy3ouHoe. B
I[&HHOﬁ CTaTbC OTPAKCHBI OCHOBHBLIC 3Tallbl PAa3BUTUA HAIPYy30YHOT'O TCCTHPOBAHUA U €TI0 CO-
CTOSIHME HA CETOHSAIIHUN JIeHb.

Kniouesvie cnoea: Harpy3o4Hoe TeCTUPOBAHHE, UCTOPHS Pa3BUTHSA, WH(POPMAIMOHHbIE
CUCTEMBI.

['moGasbHast ceTh 3HAYUTENTHHO TOBIHWSAJIA HA KU3HH COBPEMEHHOTO 0OIIe-
ctBa. Ee nosiBneHre M3MEHMUII0 SKOHOMUYECKYIO, MOJIUTHYECKYIO U OOIIECTBEHHYIO
*u3Hb. BceoOuuii, gerkuii 1 ObICTPBIN JOCTyN K MH(GOPMAIMK OKa3al BIUSHUE
Ja)ke Ha MBIIUIEHHE COBpeMEHHOro uenoBeka. C OJHOM CTOPOHBI, riaoOaibHas
CETh MO3BOJISIET JIETKO HAWTU HYXHYIO HH(OPMAIIUIO, KOTOpasi paHee Oblia CKpbhITa
B Pa3pO3HEHHBIX CIECIHAIM3UPOBAHHBIX UCTOYHUKAX, YBUACTH JIIOOYIO TOUKY MHU-
pa, TO3HAKOMUTHCS C MHEHUEM MHOecTBa Jtofiell. C qpyroit CTOpoHbl, BCEOOIInii
JOCTYM K II100aJbHOM CEeTH MPUBEI K TOMY, YTO MHOTHE MOJIB30BaTENN MepecTalu
3allOMUHATh, AHAJIM3UPOBATh M CUHTE3UPOBATh UH(OpMAIIHIO, TaK KaK MPOLIE CTa-
JI0 HalTH FOTOBBIE OTBETHL. JlocTynmHOCTh MH(OpMALMK CcTaja Jaxke 00eClIeHUBATh
ee. ['mobanbHast ceTh UMEET CBOU JIOCTOMHCTBA M HEJOCTAaTKH, TEM HE MEHee ee
3HAYEHUE TPYIHO MepeoleHUTh. COBpEMEHHOE OOIIECTBO YK€ HE MOXKET YCHEIIHO
(¢yHKUHOHUpPOBaTh 0€3 rinobanbHOU ceTu. [loaTromy HanexHOCTH MHPOpPMALUOH-
HBIX CHCTEM, SIBIISIOIIUXCS Y3JIaMU COCPEIOTOYEHUSI MH(POPMAIIUU, UMEET MEPBO-
CTeneHHoe 3HaueHue. Hemonagkyu B HUX MOTYT IPUBECTH K TSAXKEIBIM S3KOHOMHYE-
CKHUM, COLMAIBHBIM U MOJIUTHYECKUM MociencTsusM. [1o »Toil nmpuunHe HE0OXO-
nuMa pa3padoTka 3PEeKTUBHBIX METOJIOB 00ECIIEUEHUS X HAJIEKHOCTH.

BaxneiimuM crocoboM obecrieueHusi Hae)KHOCTH UH(GOPMAIIMOHHBIX CH-
cTeM siBisieTcss TectupoBaHue. OHO MPEACTABISIET COOOM MPOBEPKY CUCTEMBI Ha
pelIMEeT TOro, COOTBETCTBYET JH ee padoTa, MpeabsBisieMbiM TpeOoBaHUsAM. B
XOJI€ CBOETO Pa3BUTHUS MPOLECC TECTUPOBAHUS NPOLIEN JUIMHHBINA MyTh HEPa3phIB-
HO CBSI3aHHBIN C KOMIIBIOTEPHBIMU TEXHOJIOTUSMH.

Uccnenosarenu uz Amepuku J»Bua ['ennepun n bunn Xenszen [1] nposenu
aHaJIN3 UCTOPUM PA3BUTHS IPOLECCa TECTUPOBAHUS U BBIACIININ CIEAYIOIINE ITa-
IBI:

1o 1956 rona, nepuon oTnaaku;

1957 — 1978, nepuoi 1eMOHCTpalUH;
1979 — 1982, necTpyKTUBHBIN NEPUOI;
1983 — 1987, nepuon oueHkwy;

nocine 1988, nepuoa npeaoTBpaICHHUS.
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[Tocne co3maHusi MEpPBBIX 3JIEKTPOHHBIX BBIUUCIUTENBHBIX MAIIUH TEOPUSs
TEeCTUpOBaHMs OblIa chOKyCHPOBaHA Ha ammaparype. ITOT MEPUOJI UCCIE0BATENN
Ha3bIBAIOT OTJIAJJOYHO-OPUEHTUPOBAHHBIM. [IpoOiembl, CBA3aHHBIE C MPOTrpPaMM-
HbIM OO€CIIEYEHUEM, PacCMATPUBAINCH BO B3aMMOCBS3U C allapaTHOM HaJEKHO-
cThr0. HayuHble paboThl 3TOro neproja ObUIM MOCBSIIEHBI, B OCHOBHOM, amlmnapar-
HbIM KOMIIOHEHTaM. B Te BpemeHa Takue MOHSTHS, KaK MpOBepKa MPOTrpaMMbl, OT-
Jajika U Mpoliecc TECTUPOBAHUsA, ele He OblUIM pasaeneHsl. OTaaaKoil cuuranach
mo0ast IesITeBLHOCTD 10 BhIsABJICHUIO omnOok. Hanbosee panneit pabortoi, kaca-
IOIICHCA TPOBEPKU MPOTPaMM, CUMTAETCs CcTaThs AllaHa TwropuHra, B KOTOPOWM
paccMaTpUBAIOTCS BOMPOCHI J0KAa3aTeIbCTBA KOPPEKTHOCTH PabOThI MPOrpamMmbl
[2]. OH Takxe sBISETCS aBTOPOM MEPBOM CTAaThbU, MOCBSUICHHON TECTUPOBAHUIO
nporpamm [3]. OHa HampaBieHa Ha peuieHue BOIpoca O TOM, oOJafaeT JHU Mpo-
rpaMMma MHTEJUIEKTOM. AJlaH ThIOpUHT pa3paboTall ONEepallMOHHBIA TECT JJISl BbI-
SIBJICHUSI UHTEJJIEKTYaJIbHOTO MOBEJEHHUS MporpamMMbl. B pa3BuTue uccieqoBaHmil
B 00JACTH TECTUPOBAHUS BHECIW 3HAYMTENBHBIA BKIIAJ Takxke KHUTH «Quality
Control Handbook» Jlxxo3eda FOpena[4] u «Total Quality Control» Apmanna
Oeiirenbaymal S].

B Tedenue cienyromero nepruoa KoJu4ecTBO, CI0KHOCTh U [IEeHa KOMITbO-
TEPHBIX MPUTIOKEHUIM 3HAUUTEITBHO BO3POCIH. DTO O0OYCIOBUIIO MOBBIIIEHUE BaX-
HOCTH M 3HaY€HUs TeCTUPOBaHUs. B 3TO ke BpeMsi mpOor301LI0 pa3/ieIeHue TeCTHU-
pOBaHMS U OTJIAJKH, KaK Pa3HbIX BUJOB JEATECIbHOCTH, UMEIOIIUX Pa3HbIC IIEIIH.
TecTupoBaHue TOrna MMENO IENbI0 MPOBEPUTH, PEIIAET JIM MPOrpaMMa MOCTaB-
JICHHYIO Tlepej HeH 3a/1ady, a oTiajika — QYHKIMOHUPYET JIM porpamma. JlaHHbIi
NEPHOJ] HAa3bIBAIOT JIEMOHCTPALIMOHHO-OPUEHTUPOBAHHBIM, MOTYEPKUBAsA, UTO IIe-
JbI0 TECTUPOBAHUS SIBIISIETCA JAEMOHCTpAIUs TOr0, YTO MPOTPaMMa BBIMOJIHSIETCA
npaBwIbHO. B 3TOT meprosa 3HaYUTENHHO BO3PACTACT KOJIMYECTBO MyOJIUKAIUN U
HAy4YHBIX CTaTed Mo JaHHOW mpobOieme. B mepBoil kHHWre o MporpaMMUPOBAHUU
Hanwmansg Mak-Kpakena «Digital Computer Programming» [6] aBTop mpemnarain
UCII0JIb30BaTh TOYKM OCTaHOBa JUIsl (DYHKLMOHAIbHON Bepu(pukanuu. Torga xe
ObUIM pa3zpaboTaHbl MeToAbl KpuTuueckoro nytu Jlxeitmca Kemmm m Moprana
Bonxkepa[7], Tabnuma npussTus pemenus beprona ['panal8], cTpykrypHbie WH-
dbopmanmonnsie nuarpammbl Yapns3a baxmana[9], kackangnas monenb BuHcToHa
Poiica[10], ocymiecTBieHa cTaHAapTU3alKs OJOK-CXEM, 3aJI0)KEHbI OCHOBBI CTPYK-
TypPHOTr0 IporpaMMupoBanus Duacrepom Jlenkerpou[11] u T.4.

Crnenyromuii 3a IEpUOOM JEMOHCTPALIMUA — AECTPYKTUBHBIA MEPUO]], KOTO-
pBI XapaKkTepU3yeTcss CMEIEHUWEM LieJiel TECTUPOBAHMS M OTIAJKA Ha IOHUCK
omunbok. Tenepr 3amauelt TECTUPOBAHUS CTAIO0 OOHApYKEHUE OLIMOOK, a 3a/1auei
OTJIAJIKU — UX JIOKaJu3alus U HcrpaBiieHue. B aTo Bpems Oblna omyOnuKoBaHA
kaura ['mendopna Maiiepca «The Art of Software Testing» [12], okazaBmas
00JBIIIOE BIUSHUE HAa pa3pa0d0TKy BOMPOCOB TECTHPOBaHUS. JTO ObLIa TIepBas pa-
00Ta, IIEJTMKOM TMOCBSIIEHHAS TECTUPOBAHUIO MPOTPAMMHOTO obecrieueHus. B Hel,
MIOMUMO TPOYEro, Npeaarajics U MEXaHU3M YEPHOTO SIIMKA, & TAKKE TPEYroJib-
Has nporpamma. B 3To Bpems paspalarbiBaeTcs METOJ aHAJIM3a BUAOB U MOCIEA-
ctBuii otkazoB (FMEA) nis mporpaMMHbIX npuiioxeHui [13] m meton aHaimsa
CRUD (co3nanue, nonydeHue, oOHoBieHUe, yaanenue) [14]. Ha pa3zsutue mpo-
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1ecca TECTUPOBAaHMS MH(GOPMAIMOHHBIX CHCTEM TMOBIUSIN TaKXKe IMyOJIHMKAIUU
«Structured Analysis and System Specification» Toma Jlemapko[15], «Software
Engineering Economics» bappu boema[16] u «Rethinking Systems Analysis and
Design» Jxepanbna Baita6epra[17].

B 1983 romy wnammonamesHoe Oropo crtanmaptoB (National Bureau of
Standarts) omy0iMKOBa0 PyKOBOJCTBO MJIsi TECTUPOBAHUS, B KOTOPOM OIKCHIBA-
€TCSl METOJI0JIOTHs, COJAEpIKalllasi OMOTHUTEIbHbBIE JACHCTBUS, MpPeIHA3HAYCHHbIC
JUTSl OLIEHKU COCTOSIHMSI Mpouecca pazpadotku npuiioxxenus [18]. B atom pykoBoa-
CTBE PEKOMEHAYETCSl MCIO0JIb30BaTh TPU HAOOpa OIEHOYHBIX TEXHUK — Oa30BBIN,
BCECTOPOHHUN M KpUTUYECKUN. BMecTo TOro, 4T0OBI MPOBOIUTH OLIEHKY KayecTBa
NyTeM TECTUPOBAHUs, MOCIIE 3aBEpPIICHUS Pa3pabOTKH, MpeIaraeTcs OCYIECTB-
JSTh MPOBEPKY KayecTBa Ha BCEM MPOTSKEHUU IMpolecca pa3padoTku. B aToT ne-
pUOJ, Ha3BaHHBIN MEPHOJIOM OIIEHKH, MOSBUIUCH IMEpPBasl BEPCUsl CTaHIapTa IJis
tectupoBanus npuioxkenuil IEEE 829, teopus orpanmuenuii Onusxy ['onapart-
ta[19], peBepc-urxxunupunr[20], V-monens [21] u MHOTOE JipyToE€.

B HacTosmmii MOMEHT OCHOBHOM NapagurmMou mporecca TECTUPOBAHHUS SIB-
JSieTCsl MPEeJOTBpallleHne BO3HUKHOBeHUs1 ommOok. C 1988 ronma no Hacrosmero
BPEMEHM OBLIO CO3/1aHO OOJBIIOE KOJUYECTBO MOJIEINICH, METOAO0JIOTHIl U METOJIOB,
IEJBI0 KOTOPBIX SBIISIETCS MOBBIIMICHUE KauecTBa MporpaMmHoro odecreuenus. C
9TON 1Eenpl0 ObUIM pa3paboTaHbl chupaibHas monaenb bappu boemal22], fuzz-
tectupoBanue, Rational Unified Process-meromonorusa[23], Decision Tableau-
Meton [24], si3pik UML u MHOTOE npyToe [25].

Takum oOpa3oM, K HACTOSIIEMY BPEMEHH TECTUPOBAHHE MPEBPATHIIOCH B
CJIOHBIN MPOIIECC HEMOCPEICTBEHHO BCTPOCHHBIA B METOIOJIOTHIO MPOEKTUPOBA-
Hus. Ceilyac CyIlecTBYIOT pa3inuHble BUIbI TECTUPOBAHUS, HAIPABICHHbIC HA JIU-
arHOCTUKY OTJICNBHBIX YacTeil nH(pOopMaImoHHOM cucTemMbl. Hampumep, mo oObek-
Ty TECTUPOBAHUS BBIACIISAIOT CIEAYOUME BUIbI [26]:

o ¢dynkmonaipHOe TectupoBanue (functional testing);

TeCTUpPOBaHUE pou3BoAUTENbHOCTH (performance testing);
TEeCTUpOBaHUE y100CcTBa Hcoab30Banus (usability testing);
TecTupoBaHue 0e30MmacHOCTH (security testing);
TecTupoBanue Jokanu3anuu (localization testing);
TECTUPOBAHUE COBMECTUMOCTH (compatibility testing).

Harpy3ounoe tecTupoBanue SBJISIETCS OJHUM W3 BaXKHEUIIUX BUJIOB TECTH-
poBaHusI THOOPMAIIMOHHBIX CUCTEM, (PYHKIIMOHUPYIOIIKUX B TJI00anbHOM ceTu. Ero
LEJBIO SIBJISIETCS aHAJIM3 MOBEACHUS U COOp XapaKTEPUCTHUK HCCIETyEeMON CHUCTe-
MbI, KOTOpasi HAXOJIUTCA B IKCIUTyaTallMOHHBIX ycioBUsX. OHO SIBISE€TCA MOATH-
MIOM TECTHUPOBAHUS MMPOU3BOUTEIHHOCTH.

HcTopuuecku, mpOU3BOAUTENHLHOCTh MPOTPAMMHOIO 00€CIIeUeHUsI YUUTHI-
BaJlach C CAaMOT'0 Haydalia pa3BUTHUSI KOMIIbIOTEPHBIX TexHoJoru# [27]. ITporpamMmbl
TIIATEIbHO KOPPEKTUPOBAIIUCH, YTOOBI pa3MEpP U CKOPOCTh COOTBETCTBOBAIU BO3-
MOHOCTSIM BBIUHUCIUTENbHBIX MaliH. CO BpEMEHEM, anmnapaTHbIE BO3MOKHOCTH
pacuIupsIUCh, HO 3TO HE MPUBOJUIO K JIMKBUJIAIMKU MPOOJIEM C MPOU3BOIUTEIIb-
HOCTBIO. B mepByto ouepenp 3T0 ObLIO CBSI3aHO C TEM, YTO POCIa CIOKHOCTh CO-
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3/1aBa€MbIX [POTPaMM, KOTOPBIE MIPEBPAILATIUCH B 1lesble cucTeMbl. HekoTopsie u3
HUX UMEIH KECTKUE TpeOOBaHUS MPOU3BOIUTEIHLHOCTH, HAMPUMEP, CHUCTEMBI
yIpaBJeHUs JIETaTebHBIMU alaparaMyd U BCTpauBaeMble cUCTeMbl. Mojenupo-
BaHHE MPOU3BOJUTEIBLHOCTU ISl HUX OBUIO TPYJIOEMKUM U JOPOTOCTOSIIIUM IPO-
neccoM. [[nsti 3TUX CUCTEM MCHOJIb30BAIUCh JETAIM3UPOBAHHbICE UMUTALIMOHHbBIC
MOJIEJIH, CO3/IaHUE U NMPUMEHEHHE KOTOPBIX TpeOOBaio MHOTO BpeMeHH. [loaTtomy
MozenupoBanue U orieHka [10 Obuta peHTabenbHa TOIBKO ISl CUCTEM C )KECTKUMU
TpeOOBAHUSIMU TTPOU3BOIUTEIBHOCTH.

Pa3paboTunky OCTaNbHBIX CHUCTEM aJaNTHPOBAIM MeTOAOJOrui «fix it
later» (ucmpaBb 310 MO3ke). OHA JeKiIapupyer, uTo B Xoje pazpadbotku [10 HeoO-
XOJIMMO KOHIEHTPUPOBATH BHUMAHHE HAa KOPPEKTHOCTH (PYHKIIMOHHPOBAHHUSA, a
BOIIPOCHI TPOU3BOAUTEILHOCTH CABUHYTH U MHTETPUPOBATH B (ha3y TECTUPOBAHUS.
B ToMm ciyuae eciiv npou3BOAUTENBHOCTh HEIOCTATOUYHA, IPEIJIarajJoch HAPaCTUTh
anmaparypy WM HAacTpOUTh mporpammHoe oOecrieueHue. Co BpeMeHeM, daHHas
METOJI0JIOTHSI CTAHOBUJIACH MAIOA((HPEKTUBHOM IO CIEAYIOIINM MPUYHNHAM:

o JUIsl Hee TpeOyeTcs BpeMsl [UIsl YCTAHOBKHU JIOMOJHUTENBHOTO 000py-
JIOBAaHUSI U1 HACTPOUKHU MPUIIOKECHUS;

o TECTUPOBAHUE JOJKHO MOBTOPSTHCS MOCIIE KAXKIOI0 UBMEHEHUS TIPO-
IPaMMHOTO KOJIa;

o IPOMEXKYTOK BPEMEHU, KOT/1a TPOrpaMMa UMEET HU3KYIO TPOU3BOIH-
TEJIBbHOCTh OCTABIISIET HETATUBHOE BIIEYATIICHHUE Y MOJIb30BaTENEH.

[Ipennonaranock, 4TO AaHHAs METOMOJOTHS MO3BOJISET 3KOHOMUTH BpEMSs
pa3paboTku U ee cTouMocTh. OIHAKO 3Ta SKOHOMHUS HE OyAET peaau3oBaHa B TOM
clly4ae, €clii HayajdbHasi IPOU3BOJUTEILHOCTh OKAXKETCSI HU3KOM.

HenocrarouHoe Bpemsi OTKIMKa ObUIO peakod MpoOiaeMoil Juisi MaKeTHBIX
cucteM. [lepBbie oHNaliH cUCTEMBI OBUIM MalOTpeOOBaTENbHBI K pecypcam, a Ko-
JMYECTBO MOJIb30BATENEH U MPOrPAMMHBIX CUCTEM, KOHKYPUPYIOUIUX 32 PECYPCHI,
obu10 HebosbmuM. C TeX mop, KOJIMYECTBO OHJIAWH CUCTEM U MOJIb30BaTeNIel Mo-
CTOSTHHO pociio. TakuM 00pa3om, pazButre HHGOPMAIMOHHBIX CUCTEM IPUBEIIO K
pocTy po0seM C MPOU3BOIUTENBHOCTHIO.

BBuay BblliconucaHHbIX MPUYHMH, HAa NpoTshHkeHH 80-x Obuta pa3paboTaHa
metononorusi «Mmxkenepus mpousBoauTenbHocTH» (Software Performance Engi-
neering). OHa IeKIapupyeT HeoOXOAUMOCTh MPOBECHUS CIEIUATBHBIX MEPOTIPH-
ATUNA Ha BCEM MPOTsKEHUU mpoiiecca pazpadbotku [10. Ha mponecc popmupona-
HUS JAaHHOW METOJOJIOTHH OKa3ano BiusHue uccienoBanne [28] xeddpu bysze-
Ha, B KOTOPOM OH NPEMJIOKHUI MOJACIUPOBATH CUCTEMBI C MTOMOIIBIO CETEBBIX MO-
nenei ¢ odyepensmu. B manHol pabote mpeniaranuch 3QGEKTHBHBIE alTOPUTMbI
JUISL pelIeHusl psija BaXHbIX Mozeneil. Ha paszButue meromonioruu «HxeHepus
MPOU3BOJAUTEIIBHOCTH» BHECIM CBOM BKIAQA uccienoBarenu [29-31], koTopsie
MPEAJIOKUIN aHATUTUYECKUE MOJIENU JJisl MporpaMmMHoro obecnedenus. C ux mo-
MOIIBI0 YJAETCS MPOBECTH MOAEIUPOBAHUE HWCIOJIHEHUS MPOrpaMMBbl, OLIEHUTH
TpeOyeMbIe pecypchl U pacCUUTaTh METPUKHU MPOU3BOAUTENIbHOCTH. Ellle ogHuUM
BOXHBIM BKJIQJIOM JIJIs Pa3BUTUSI JAHHOW METOJOJIOTHU CTAJI0 KOMOWMHUPOBAHUE
JIBYX BbIIIIE€yKa3aHHbIX Mozenei [32, 33]. DTo mo3BOJUIIO €lIe TOYHEE MOJETUPO-
BaTh XapaKTEPUCTUKHU MCTIONHEHUs mporpamMm. Takum oOpa3om, Obuta chopmupo-
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BaHa Meroaojorusa «HxeHepHs MpOUu3BOAUTENBHOCTH», COCTABHOW YacThIO KO-
TOpOM fABIIETCS MCCleAyeMoe B Halleil paboTe Harpy3o4dHoe TectupoBanue. Cie-
JyEeT OTMETUTh, YTO HECMOTPS Ha HaJU4Ke MOJOOHON METOI0JI0THH, YCTapeBIas B
HacTosAMil MOMeHT «fix it later» Bce eme MUpPOKO MPUMEHSETCS.

Harpy3ouHoe TectupoBanue cerofHsi NpeacTaBiIsieT COOOM MHOTOILIAHOBBIN
Y CJIOKHBIM IPOLIECC, COCTOSIIMI U3 MHOXKECTBA IIAroB. AHAJIN3 COBPEMEHHBIX
MCCIIEOBAHUM MOKA3bIBAET, YTO aBTOMATHU3ALMS MIPOLECCA CO3AHUS TECTOB, pa3-
paboTka MoJieneil Harpy3Ku U yCKOPEHHE Ipoliecca aHalu3a pe3yIbTaToB SBIISIET-
Csl MPEMETOM MPUCTAIBHOIO BHUMaHUs y4eHbIX. Tak, B padote [34] npenaraer-
Cs MEXaHW3M CO3/laHHsd TECTOB C IMOMOINBIO aHalIM3a HMCXOJHBIX KOJOB BeO-
NPWIOKEHUH, a TakKe CIOCO0 MPOBEPKU YCIEUTHOCTH MPOXOXKIEHHUS TECTOB 0e3
BMEIIATENbCTBA YelIOBeKa. B uccnenoBanuu [35] npennaraeTcss TEXHOJIOTHS pas-
paboOTKM (PYHKIMOHAIBHBIX TECTOB Ha OCHOBE MOJIEJEH, KOTOPbIE UCIIOJIb3YIOTCS
JUISL OLIEHKA KOPPEKTHOCTH MOBEIECHMSI LEJIEBOM CUCTEMBI U aBTOMAaTHYECKOW TIe-
HEpalUu IMOCIEI0BATEIbHOCTEN BO3ACUCTBUM, HA3bIBAEMBIX TECTOBBIMU IOCIENO-
BaresnbHOCTAMU. [Ipumenenne texnonorun TTCN-3 s aBTOMaTH3auuy TECTUPO-
BaHUS BEO-CEpPBUCOB OMUCKIBaeTCs B TpyJe [36]. B 3Toil crarhe npenaraercst Bbi-
HECTH BCE€ IIaT(POPMO-3aBUCHUMBIE ACIIEKThI B3aUMOJECICTBUS TECTOBOM CUCTEMBI C
Be0-CEpBUCOM Ha YPOBEHb aJlanTaliy TeCTOB, a 00pabOTKy MPUBSI30K BeO-cepBUCa
OCYILECTBJISITh C TIOMOILBIO CTOPOHHUX CPEINCTB. METOX reHepaluuu TECTOB pac-
cMmarpuBaercs B [37]. ABTOpHI NpeaiaraloT OCylECTBIATh aHAU3 UCXOJHBIX KO-
JIOB MIPUJIOKEHHI C MOMOIIBIO CUMBOJIBHOTO HcHOJMHEHUS. [Ipu 3TOM 17151 TeHepa-
LA TECTOB OCYLIECTBIIAECTCS MOUCK ITYTEW, BIUSIONIMX HA UCKOMBIE MapameTphl,
Takue, Kak norpediisgeMas naMsTh, BpeMsl OTBETA, MPOIECCOPHBIE PECYPCHI U T.II.
BBuay Toro, 4to ajisi KpyHmHBIX NPHIOKEHUH >P(HEKTUBHOCTH CUMBOJIBHOIO HC-
MOJIHEHUSI CHUKAeTcsi, B [38] aBTOpPBI MpeiaratoT MexaHu3M onTumuzanuu. OH
3aKJIF0YAETCS] B POBEJECHUN CUMBOJIBHOIO MCIOJHEHUS KaXKJI0TO OTIEIBHOIO MO-
IyJI1 CUCTEMBI, IIOCJIE YEro, WCIOJIb3Yys IOJIYYEHHBIE JAHHBIE, OCYLIECTBISAETCS
aHaJIu3 BCEU CHCTEMBI B LEJIOM. MccnenoBaTenu nmpeiararoT MCIoiab30BaTh JaH-
HBI METOJ JUIsl NIPUJIOKEHUM, OPTaHU30BAaHHBIX B BUJE IPOIPAMMHOIO KOHBEMWeE-
pa.

WNHol noaxox yiydiieHus: npouecca Harpy304HOro TECTUPOBAHMS Ipeia-
raercs B [39]. ABTOpbI peKOMEHIAYIOT BBECTH B TECTUPYEMOE MPUIOKEHUE CIICLIH-
aJpbHOTO areHTa 3anucu. Ero 3amaden ABIAETCA 3alMCh JEUCTBUU, MPOBOJUMBIX
MOJIb30BATEISIMU C TECTUPYEMBIM TPUIIOKEHUEM. VCIoOnb30BaHUE 3TUX JTAHHBIX
MO3BOJIAET CO3JaTh PEaJUCTUYHBIE TECTOBBIE CLIEHAPUH, KOTJa HAarpy304HOE Te-
CTUpOBaHHE OyJET OCYIIECTBIATHCS IMOCJIE TOro, KaK CHCTEMa CTaHET JOCTyIHA
peanIbHbIM MOJIB30BATENSAM WJIM TPYIINE MOJIb30BATEIEH.

ABtopsbl [40] mpennaratoT METOJ CO3/JaHUSI HArPY30UYHOW MOJENIH C MOMO-
IIbI0 MEXaHM3Ma CKaHUpPOBaHUs BeO-pecypcoB. B cBoeil paboTe oHM pacmmpuiu
CO3/1aHHbIN paHee uHCTpyMeHTapuii MaramaMTE, ocHOBaHHBIM Ha cTOXacTHU4e-
ckux rpadax [paxema u BeOepa. CyTh MeTOJa COCTOUT B TOM, YTO, MUCIOJIB3YS
CTOPOHHHE CPEACTBA, COOMPAIOTCS JaHHBIE O CTPYKType BeO-npuioxenus. Ha oc-
HOBAHUU ATUX JIAHHBIX CTPOSTCS Ipadbl, KOTOPHIE 3aT€M CHAOMXKAKOTCS CIEeLHAIIN-
CTOM TI0O TECTHUPOBAHUIO cToXacTuueckod uHpopmaruen. [locne storo Mara-
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maMTE+ renepupyer peanucTU4HbICE MOJIETU padOTHI IMOJb30BaTENCH B BHIE
CKPHUIITOB, KOTOpPbIE MOTYT OBITh HCIIOJIb30BaHbI PA3IMYHBIMA HHCTPYMEHTaAMU
HArpy304HOr0 TECTUPOBAHUS.

B psne crareil paccMaTpuBarOTCS BOIPOCHI aBTOMATH3aLMU Ipoliecca aHa-
Ju3a pe3yiabTaToB TecTupoBaHus. Tak, B [41] onucan MeToa Harpy304HOrO TECTH-
pOBaHUs, MPU KOTOPOM aHATU3ZUPYIOTCS KypHaJI COOBITUH (JI0TH) U METPUKH MPO-
U3BOJIUTEIBHOCTH. DTOT MPOLECC BKIIOYAET B ce0s aBTOMAaTU3UPOBAHHYIO al-
CTPAKIUIO PE3YyJbTAaTOB, BEPUPUKAILMIO KOPPEKTHOCTH (YHKIHOHUPOBAHUS CH-
CTEMBI U OLIEHKY KPUTEPUEB TPOU3BOAUTEIHHOCTH.

Cratbs [42] Takke MOCBSAIIEHA BOIPOCAM aHaIW3a pe3ysibTaToB. ABTOPOM
pa3paboTaHa METOJIMKA, MO3BOJISIONIAas aBTOMATUYECKU BBIJIESATh Hanbosee 3Ha-
YUMBbIE METPUKU U3 MHOTHUX THICSY MOIY4YEeHHBIX. KpoMe TOro, oH nmpezayiaraer BBe-
CTM MEXAHU3M CPaBHEHUS PE3YyJIbTaTOB TECTUPOBAHMS Pa3IMUHBIX cUCTeM. B pe-
3yJbTaTe MOSABISAETCS BOZMOXKHOCTh BBACIUTH OOIIUE C IPYTMMH CUCTEMAaMHU Yep-
Thl U HAa 3TOW OCHOBE BBISBIISITH BO3MOKHBIE TPUUMHBI HEMOIAJA0K MU Y3KUX MECT
cucteMbl. MexaHu3M BbIIEICHHS HanOoyiee 3HAaUUMbIX XapaKTEPUCTUK OCYILECTB-
JSI€TCS C MOMOILIBIO CTaTUCTUYECKOIO0 MEXaHWU3Ma METO/A TJIABHBIX KOMIIOHEHT
(principal component analysis) U TeXHUKH COOCTBEHHBIX BEKTOPOB (eigenvectors
technique).

[IpoOneme Harpy304HOro TECTUPOBAHUS OBLIO MOCBSILIEHO AMCCEPTALUOH-
Hoe uccnenoBanus Epmbiknna A.A. «Pa3paboTka MeTo/1a MOCTPOEHUSI KOMIUIEKCa
HArpy304HOr0 TECTUPOBAHMS pacmlpeeeHHON MH(OPMAIIMOHHONW CHCTEMbI», KO-
Topas Oblia 3amuiieHa B 2005 roay. ABtop paspadotan komiuieke KHTPUC, oc-
HOBaHHbIA Ha CO3JIaHUM CIIEHHAIBHOTO MOJIYJIS JJISl PacHpencsieHHON CUCTEMBI,
YIIPOIIAIOIIEH Mpolecc TeCTupoBanus [43].

VYcunus uccnenoBarenieil B HaCTOSIIEE BpEMsl HAllpaBJIEHbl HA PELICHUE 3a-
Jla4 yJIy4IIEHHs IpoLiecca HAarpy304HOro rtectupoBaHuss. OJHAKO BOIpOcaM CTa-
JIMM 3aIlycka TECTOB U cOOpa pe3ysbTaToB YyJElseTcs 3HAUUTEIbHO MEHBIIE BHU-
MaHus. Kak moka3piBaeT NMpakTHKa HArpy304YHOTO TECTUPOBAHUSA, JUISl CO3JaHUs
JOCTAaTOYHOW BEJIUYMHBI HArpy3KH PECYpCOB OJHOTO KOMIIBIOTEpPA OKAa3bIBAETCS
HEJA0CTaTOYHO. BBUY 3TOro, OONBIIMHCTBO MPOTPAMMHBIX CPEICTB JJIs HArpy-
30YHOr0 TECTUPOBAHUS MPEIIaraioT MOJIb30BATENI0 HCIOIb30BaTh COBOKYMHOCTh
COEIMHEHHBIX KOMIIBIOTEPOB, KOTOpbIE COOpaHbl B BUJE pacHpeleseHHBIX, Kia-
CTEpHBIX U O0JIAYHBIX BblUMCIEHUU. [IprMeHeHne KiacTepHbIX U OOJa4YHBIX BbI-
YUCJIICHUM TpeOyeT MOAKIIOUEHUS HH(DOPMAIMOHHONW CUCTEMBI K I100aIbHOM CETH,
4YTO HE BCErja sIBJISETCS palroHalbHbIM. [loaTomMy, B mojaBisitomeM OOJbIINH-
CTBE CIIy4aeB, MPUMEHSIOT PACIPEACIICHHBIE CXEMBbI CO3JaHUs HArpy3KH, MOCTPO-
eHHbIe Ha 0a3e JokanbHOW ceTh. BBUIy TOro, 4ro MH(MOPMAIIMOHHBIE CUCTEMBI C
KaX/bIM TOJIOM CTAHOBATCS Bce Ooyiee MOIIHBIMHU, TpeOyeTcs NPUMEHSTh BCe
OoJbllle KOMITBIOTEPOB I X TECTUPOBAaHUSA. DTO B CBOIO OUepeab BEIET K IO-
BBIIIEHUIO PACXO0JI0OB Ha COJIEPKaHKUE U MOJAJECPKAHUS TAKUX PACIPEIEICHHBIX CU-
CTEM CO3JaHMs Harpy3ku. BBuay 3Toro HeoOXOAMMBI HOBBIE CLIOCOOBI U METO/BI,
NO3BOJISIIOLME UHTEHCU(ULIMPOBATH JAaHHBIH MPOIIECC.

CyuiecTByroniasi METOAMKA MPOBEICHUS TECTUPOBAHUSA UMEET JUIMTEIIbHYIO
UCTOPHIO, KOTOpas HEPA3PBIBHO CBs3aHA C KOMIBIOTEPHBIMU TEXHOJIOTHSIMU. Y CU-
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JMsl UCCTieZIoBaTeNield U ceidyac He ociaabeBaloT B HAINPaBIECHUW YIYUIIEHUS MPO-
recca tectupoBaHus. Kak mokaspiBaeT MPOBEACHHBIA aHANN3 JIUTEPATYPhI, HE0O-
xoauMa padboTa 1Mo UHTEHCU(UKALIUK CTaJNU 3aIyCKa TECTOB U cOOpa pe3yIbTaToB
mpoliiecca Harpy309HOro TectupoBanus. Ha pemenue 3Toit mpoOaemMbl U HaIpaB-
JIEHO UCCJIEIOBAaHUE aBTOPA JAHHOM CTaTbhH.
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BO3MOXHOCTH CMS JOOMLA JJI1 PEAJIM3ALIUA
KOPIIOPATUBHOI'O CAUTA OTEJIS

Bacunesa C.JK.

1-p, T ac. kadeapsl Uundpopmatuku u maremaruku [llymeHCcKOro yHUBEpCUTETA
«Onuckon Koncrantun Ipecnasckuy, Komnemx — JloOpuuy,

bonrapus, r. JloOpud

Pogpemosa U.K.

CTYACHT-MarucTp mno cnenuaibHocTu CopTyepHbIe TEXHOJIOTUU
[ITymenckoro ynuBepcutera «nuckon Koncrantun [IpecnaBckny,
®dakynereT Marematuku u Mudopmaruku,

bosrapus, r. llymen

Cucrembl ynpasienust conepxxkumbiM (Content management systems — CMS)
aBTOMAaTH3HUPYIOT B 00JIETUaIOT MpoIlece T00aBICHHUS U U3MEHEHUs coaiepkumoro B Web caiitax,
OpTaHHU3aINI0, KOHTPOJIb M MyOIHKAIIO OOJBIIIOr0 YKCIa JOKYMEHTOB M IPYTOTO COJIePIKAHUSA,
KaK HalpuMep U300paKeHUN U MyJIbTUMEIUHHBIX pecypcoB. CMS obecrnieunBaroT BO3MOKHOCTh
yIOpaBIeHUs] CTPYKTYPOU caiiTa, BHEIIHUM BUIOM OIYOJIMKOBAHBIX CTPAHUIl U HaBUTALUEH IS
noJib30BaTeieil. DTO JelaeT CHCTEMbl YNpaBiI€HHs KOHTEHTOM IMPEANOYUTAEMbIMH IS
CIEIMAIIICTOB PAa3HBIX 00JacTel YeIOBEUeCKON JesATeNbHOCTH, Y KOTOPBIX HET YMEHUs
mporpaMmMupoBaTh (0COOEHHO B Web mporpaMMUPOBAHUH), HO KOTOPBIE XOTAT MyOJIUKOBATHCS B
Wntepuere. OrpoMHOE YHCIO KOMIAHUKA BBIHOCHT CBOM OM3HEC B MHTEPHET M 3TO SBISETCS
00s13aTeIbHBIM  JUUIT  MaJICHBKUX CEMEHHOro THIa oTelleid. B Jokmane mpeacTaBiIeHBI
BO3MOXXHOCTH CMS Joomla! nnst KOHCTpyHpOBaHUS caifTa otensi. PaccMoTpeH nmpumep MOpCKOro
xoctena ,,Kaccanmpa”.

Knrouesvie cnosa: cuctembl ynpaBieHHsl KOHTEHTOM, wWeb CaliT, MHTEPHET, OTEJIb.

HNmeTh KopriopaTUBHBIM Web CalT CEeroHs IS KaKJI0W KOMITAHUH SIBJISICTCS
00BEKTUBHOM HEOOXOJMMOCTBIO IS YCIICIIHOTO BeaeHus OusHeca. C npyroi
CTOPOHBl CHCTEMBI YIPABICHUS COJEPKUMBIM Pa3BUBAIOTCS HMHTEHCUBHO B
MOCJEAHUE TOJbl W SBJSIOTCS OJHOM W3 CaMbIX HOBBIX TEXHOJIOTUWA st
KOHCTpYHUpOBaHUs web caiiToB. L{enb 10KiI1aga — Moka3aTh BO3MOXHOCTH CUCTEMOM
yIpaBieHusl coaepkumoro Joomla! (KOTOpos SABISETCS MOMYJISIPHOM, MOITHON U
OTKPBITOM CHUCTEMOH, ymnpouiarouieil myOJuKalu, yIpaBlIeHHe U OpraHU3aluio
cailToB) JJ1s pa3pabOTKU KOPIOPATUBHBIX Web CalToOB.

KopnopatuBHabie cailThl MOTYT OTIWYAThCS MO MEJISIM U 3ajadam,
MIOCTABJICHHBIM I€PEJl HUMH, HO TJIaBHAS MX 3ajia4a OCTACTCS HEU3MEHHOM: CalT —
ATO JIUIIO0 KOMIIAHUM U UMEHHO I10 HEMY TOJIb30BaTEIN ONPEACIISIOT CBOE JKEIaHUE
MMETh WA HE UMETh JeJ0 ¢ Hel. [2] DTo oTHOCHUTCS B OOJBIION CTCIECHH U K
calTaM pa3JIMYHbIX OTEJICH U TOCTUHHHUILI.
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[Ipu mocTtpoenunn web caifta st OTeNsl Yepe3BbIYaiiHO BaXKHO O(opMIiIeHHE
caiita. Web nuzaiin caiiTa J0DKEH OTpakaTh OUIYIIEHUE TUIA OTeNs (CEeMEWHBIH,
CE30HHBIM, JBDKHOM, MOPCKOM H T.J.); €ro CE30HHOCTh (€CIM HAJIOXKHUTh
NOAXOJAIIME KpPAaCKW, WIUIIOCTpAlMd M TEKCTOBBIE TIOCIAHMS);  HYXKHO
WUTIOCTPUPOBATh TOAXOMSIIAM 00pa3oM TPHUPOJHBIE JOCTONMPUMEYATSIEHOCTH
MecTHOCTH. O4yeHb Ba)KHO IMOKa3aTh B JACTANAX YCIOBHUS pa3MEUIEHUs — raiepes
CHHMKOB KOMHAT, aliapTaMeHToB, Aa4. Eciu otenb umeer OacceitH, pectopas, 6ap,
JUCKOTEKY WM pa3IMuHble AaTTPAKIUOHBI, TO OHU TOXE JOJDKHBI OBITh
peACTaBIEHbI MOIXOASIINM CIIOcO00M B rasiepee web caiira. (Kak mpumepHo 310
caenano B [6], [8], [10]) Cnemyer mpeacTtaBuTh MOJAPOOHO BCE BO3MOXKHOCTHU
3aHATUA CHOPTOM, CHa, pPAa3BJICUYECHHH, KYJbTYpHOTO Typu3Ma, IPOTyJIOK U
DKCKYPCHUM B OKPECTHOCTAX M JOCTOIPUMEUYATEIBHOCTEH. XOpOoUeH MPaKTUKOU
SBJISIETCA TaK)K€ MPEICTaBUTh BCE YCIYTH, OKa3bIBAEMbIE TOCTUHULIEH (€CIM OHA
3UMHSSI — JIbDKHBIA WHBEHTaph, IIKOJA JIBDKHOTO CIIOPTa, CEPBUC MJISL JIBDK).
BaxxHbIM  COBpeMEHHBIM TpeOOBaHUEM SIBIICTCA HAIWYUME BO3MOXKHOCTHU
OpoHupoBanusi HoMepoB U anaprameHToB. (IIpumep — [8]) Henn3st 3a0biBaTh U 0
TOM, 4YTOOBI ONHCAaTh Ha OTIEIbHOW Wweb CTpaHHIIE BCE BO3MOKHBIC KOHTAKT-
JeTallu.

Baxxno npu odopmiieHHH IU3aHHEPCKON YacTH yMENO PacHoJIOKHUTh JIOTO,
CJIOraH OTeNsl U HAJIOXKUTh (MOAYEpPKHYTh) (pupmeHHble 1BeTa. B web auszaiine
TOCTUHUIIBI ~ OYEHb  XOpOILIeW  MPaKTUKOW  SBJISIETCS  HCIOJIb30BaHUE
WHTEPAKTUBHOCTU (UL TexHONOTuu. B uensix web auzaiiHa oTenss MOXKHO
U3rOTOBUTh TaK HAa3bIBa€Mbl€ I[MaHOpPaMHble Nporyiaku — 360 rpaaycoB u
MOJIXOSIIUM CIIOCOOOM MPEICTaBUTh UX Ha CalTe.

IIpoexkTUpoOBaHMe caliTa OTEJIsA

Jrobass koMmaHusi HYXKJAeTcsi B KOPHOpPAaTMBHOM web caiiTe ais Toro,
9TOOBI OHA YCIICIIHO Pa3BUBalach. B CyITHOCTH BeCh MPOIECC BHIPAKACTCS B TOM,
9TOOBI HamboJsiee OBICTPO W JIETKO JO MPEBPATHTh CAWT B 3€pKAIbHBIA 00pa3
(¢upmbl B UHTEpHET npocTpanctie. [3], [S] Jus aToit nuenu HeoOXoaumMo o0CyAUTh
B JIETAJISIX COBOKYITHOCTBH JIEMEHTOB, XapaKTEPU3UPYIOUIMX COAEPKUMOE CaiTa,
ayJIUTOPHIO, JIUIsl KOTOpO# OH OynaeT mpeaHaszHaueH u np. [Iporecc mMoxer OBITH
KOPOTKUM MPHU YCJIOBHUH, 4TO MHGOpMAIUs JJIsl caliTa SICHO CTPYKTypUpOBaHa, a
U 0 HEM XOpoIlo 00ocHOBaHbl. He00X0AMMO BBISIBUTH:

- XapakTepHble 3Tarnbl B IPOLIECCe U3TOTOBJIEHUS web caiiTa:

- O6cyxaeHue 1eJIOCTHOM HIen O cailTe;

- Ha xakyto ayauToputo OyAeT pacCUiTaH CailT;

- AHanu3 KOHKYPEHTHBIX CAalTOB

- Ilouck u HAXOXKJEHUE JIETKUX, IPAKTUYHBIX, YA0OHBIX U (DYHKIIMOHAIBHBIX
pELICHUM.

Bo03M0:XHOCTH cHCTeM yNIPpaBJIeHHSI KOHTEHTOM

On-line cucrems! ynpapnenus coaepkuMbiM (Content management systems
— CMS) w4yacTo UCHONB3YIOTCS Ui  COXPAaHEHHs, KOHTPOJIUPOBAHMS,
peIaKkTUpOBaHUs U MyOIuKaluu cuenupuiyeckon i JesATeIbHOCTU OpraHu3aluu
JIOKYMEHTAIIMM, TakKOW KaK HOBOCTHU, OHW3HEC JAOKYMEHTalMsl, TEXHHYECKHE
PYKOBOJICTBa, oOydJarolde  MmaTepuaibl, KaTajJoru MPOAYKIHUH,  IICHBI,
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MapKeTuHroBeie Opommopsl u ap. [1], [4], [7] OHm wmoryT mnomuepKuBaTh
CJIEYIOIINE BO3MOXHOCTH [1]:

- Co3llanne TOKYMEHTOB U MYJIbTUMEIUMHBIX MAaTePUAIIOB;

- Unentudukanus Bcex KITIOUEBBIX TMOJb30BaTENIe W WX pOJeH B
YIPaBIECHUU COJIEPKAHUEM;

- Bo3MOXXHOCTh TIpuUCBavBaHUsI POJIEM W MpaB Pa3IMYHBIM MOTPEOUTEINSIM,
Pa3JIMYHBIM TUIIAM WJIM KaTETOPUSIM COJICPKAHMUS;

- VopasieHnue paboyuM mpoiieccoM co3faHus coaepkumoro: OH siBIseTCs
MPOIIECCOM CO3JaHUs IUKJIOB TMOCIEI0BAaTEeIbHBIX M MapajlyIeibHBIX 3ajad,
KOTOpbIE HEOOXOAMMO BBIMOJHATH B CHUCTEME YIPABJICHHUS COACpPNKAHUEM. ITO
4acTO CBA3aHO C OOMEHOM COOOIIEHUSIMH, TAKUM 00pa3oM, YTOOBI MOJIB30BATENH,
YOPABJISIIOIINE COJEPKUMBIM ObUIM YBEIOMJICHBI, KOTJIa B HEM IPOUCXOJST
MIEPEMEHBI;

- BO3MOXKHOCTh MpPOCHEKUBAHUS W YIPABICHUS MHOXXECTBOM BEpPCHUIl
OJIHOTO U TOTO K€ COJIEPKUMOTO;

- Bo3aMOXHOCTh yOJIMKAIIUK COIEPKAHUS B XPAHWIHIIE, 00€CTICUNBAIOIINM
JIOCTYH K HEMY. XPaHUJIUIIE BCE Yallle SBJISIETCS HEOThEMJIEMOU YacThIO CUCTEMBI
¥ JIa€T BO3MO>KHOCTH JIJTSI TTIOMCKA W BBIBOA MH(POPMAIIUH;

- ABTOMaTU3UpOBaHHbBIC IIA0JIOHBI: CO3JAI0TCSI CUCTEMOW U MOTYT OBITh
aBTOMATUYECKH IPUMEHEHBI K HOBOMY WJIHM CYIIECTBYIOIIEMY COJAEPKUMOMY M UX
M3MEHEHUE OTPAXKaeTCs Ha BHEITHEM BHUJIE BCEX CTpPaHUIL CaiiTa;

- Copepxanue, KOTOpoe penaktupyercsi Jierko: Cpa3y mociie OTAEJICHUS
COJIEP>KMMOT0 OT BU3YaJbHOTO MPEACTABICHUS HA CaiiTa, OHO OOBIYHO CTAHOBUTCS
Oojyiee MOAAIONIMMCS PEJAKTHPOBAHUIO U MAHUITYJIMPOBAHUIO. BOJIBIIMHCTBO
CMS BriroyatoT WYSIWYG UHCTpYMEHTHI JIJIs1 PEIaKTUPOBAHUS, MO3BOJISIOIINE
HETEXHUYECKOMY MEPCOHAITY CO3/1aBaTh U PEIAKTUPOBATH COJEPKAHUE;

- VrpomieHHoe J100aBlieHHEe HOBBIX BO3MOXKHOCTeH: bomabsmumHcrBo CMS
UMEIOT plug-ins WKW MOJIYJH, KOTOpPbIE MOTYT OBITh JIETKO WHCTaJUTMPOBAHBI U
MOTYT PACIIUPSATH CYIIECTBYIOIIYIO (DYHKIIMOHAITHOCTh CaiiTa;

- Perynapubie = oOHOBIIEHMSl.  BOJBIIMHCTBO  CHUCTEM  YIIpPaBJICHUS
collep>kaHMeM OOBIYHO TMpEIaraloT TaKhe OOHOBJICHHS, BKIIIOYAIOIINE HOBBIE
BO3MOKHOCTH Y MOJIJICPKUBAIOIINE CUCTEMY B COOTBETCTBUU C aKTyaJbHBIMU web
CTaHJapTaMu;

Buenpenue u ucnonszpanue CMS naet 04eHb MHOTO MPEUMYIIECTB:

- CokpallleHHe HAaKJIAJHBIX PacXOJ0B MJisi MOAJEPKKH U pa3paldaThbIBaHUs
caura;

- Xopouio opraHu30BaHHbIN IPOLIECC CO3JAaHUSI KOHTEHTA;

- YcKopeHHOE Co37jaHie HOBBIX CTPAaHUIl U OOHOBIICHUE CTPaHUII;

- JIydiast COrJiacOBaHHOCTB;

- Yy4lieHue HaBUTalluy CainTa;

- Viryuienne TiOKOCTH CalTa,

- Ilonnepxka nelieHTPAIM3UPOBAHHOTO CO3AaHUs COAEPKAHUS;

- IloBblEHHAs HAJEKHOCTh pa3padaThIBAEMbIX CAalUTOB,;

- YMeHbllIeHue 1y0IMpoBaHus HH(OpMaLuy;

- bonbire BO3AMOXKHOCTH JIJIsi MacIITAOUPOBAHUS CalTa.
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brarogaps ucnonszoBanuto CMS opranuzanys MOKET COKOHOMUTH BpeMS U
cpeacTBa ais oOyueHus HepcoHasla MyOJIMKaluu COAEPKUMOTro. YMEHbIIAETCs
KoJimuecTBo paboThl IT oTnena nys BHeApEeHUS: U3MEHEHHI B web caliT. DToT dakt
OUYEHb BaXXEH JIJIs1 MAJICHbKUX KOMITAaHUM, U B YACTHOCTH JIJIsl MAJICHBKUX OTEJIeH 1
XOCTEJOB, O0CYyXJaeMbIX 37ech. Uem ObIcTpee AOCTYyN K OIyOJIMKOBAHHOMY
COJIepKaHUI0, TEM OHO aKTyajbHee U Oosee 3HaYMMO.

Eme oueHb BaxkHOE MpEeUMMYIECTBO, KoTopoe obOecneunBaer CMS, 310
IIOMOIIb B OCYILECTBJIICHUM LE€JIEd M CTPAaTeTuil OpraHu3alMM, TaKuX Kak
MOBBIIICHUE JOBEPHS MOJb30BaTeNIel U TOMOILb B CBS34X C KJIMEHTaAMHU.

OcodenocTu CMS Joomla!

Cucrema ynpaBiaeHus KOHTEHTOM Joomla! Xxapaktepusupyercs [4]:

- JIerkoi MHCTAJUIALIMEH;

- 'ubkoit KoH(pUTypanuei;

- Ipy>kecTBeHHbBIN U UHTYUTUBHBIN UHTEPEHC;

- Xpanunume w3 npubnausurensHo 7000  pacmupeHuit  (MOmyIiew,
KOMIOHEHTOB U J00aBOK) — U OOJIbIIEH YacThIO OHU OECIUIATHBIE;

- ACL ciMCOK KOHTPOJIS AOCTYIIA HA CAMT;

- UckmountenbHo Oorartas KOJUICKIHS MIa0J0HOB;

- becnnaTHple KOMIOHEHTBI, MOAYJIU W plug-ins s on-line KOMMEpLUH,
oOMeH (paitiiamu, nepeBo, rajepes, CoOlHalbHbIe AUPEKTOPUU U AP.

DOyuxuuoHaaHoctb CMS Joomla!

CMS Joomla! npepnaraer cieayronige BO3MOXKHOCTH I CO3JaHusi web
CalTOB OTEJIEH:

- IlocTraBnsieMble BMECTE C CUCTEMOM Pa3JIMYHBIX BUJOB MEHIO, UTO CHUJIBHO
MIOMOTaeT B OpraHu3alluy WH(popMaIuu Ha caiiTe;

- B pacnopsbkeHnn NpoOeKTUPOBIINMKA caWTa: bior sl JaHHOW CEKIHH,
CIIUCOK JJIS CEKIMHU, OJIOT Il KaTeropuy W CIUCOK JUIsl KaTeropuu. DT BHJIBI
MEHI0, Ha3bIBaeMbl€ elle /ayouts, yupoIlaoT CYIIECTBEHHO BU3YyalIU3allI0 CTaTeH,
MPUHAAJIEKAIINX ONPEACIICHHON KaTeropuu win cekuuu. [lpu nyOnaukannmn HoBon
CTaTbM OHA Cpa3y pPAacIoJlaraeTcsi Ha OJHOM W3 ITUX CTPAHULl KAaTErOpUW WIIH
CEKLIHUH B 3aBUCHMOCTH OT BBEJEHHBIX IaPAMETPOB;

- CucteMa moaJiepKUBaeT OOJIBIIOE YHCIO MYJbTUMEIUWHBIX CHUCTEM —
Flash, Quicktime, Shockware, Windows Media u Real Media,

- JlononHUTENbHBIE KOMIIOHEHThI, Moayiau u plug-ins B CMS Joomla -
Joomla! wmeeT MHOXECTBO NPWIOKEHHUM, KOTOpPbIE WHCTALTUPYIOTCS IS
OombIIel (PYHKIIMOHAIBHOCTU JOMOJIHUTENbHO. lMes BBHAY OrpoMHOE YHCIIO
Pa3HOOOpa3HBIX PACHIUPEHUN U TOOABICHUN MOMXHO MCIMOJIb30BaTh Joomla! nis
peanuzanuu OM3HEC CalTOB, OHJIAITH Mara3uHOB, CAUTOB Pa3IMYHBIX BUJIOB OTEJICH
U T.JI.

Peanuzanus caiita orens cpencreamu CMS Joomla!

CpenctBamu CMS Joomla! peanuzupoBan web calt xocrtena ,,Kacanmpa” (c.
O630p, bonarapusi), KOTOpbIi NpeAcTaBiIsieT COOOM JIETHUM MOPCKOMl OTelb
cemeiiHOro Ttuna. OCHOBHbIE KIMEHThI XOCTEJIa — CEMbU C JIE€TbMH WJIM Taphl,
OpHUEXaBIINE OTAbIXaTh HA MOpPE, OOBIYHO HINYIIHE TUUIMHY WU IOJIb3YIOLIUECS
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MOpPCKMM TuBDKeM. Ha pwmc.l mpojaeMoHCTpUpoBaHa TIaBHAs CTPAaHMIIA CalTa.
OcHoBHBIC IIBETa Web caiiTa XxocTena - Toayooi (1BeT Heba) U CHHETO MOPSI.

HhillA 34 TCTH 3 . CTAH LLHH ROH WA TH

rassandra

/s i sty

Puc.1. HayanbHas cTpanuiia caifra

Ha puc. 2 noka3ana ctpanuna caiira ,,KoMHaTsl”, T/I€ MTOJIb30BATENb MOKET
IPOCMOTPETh ranepero ¢ (ororpadusiMu HOMEPOB OTENs, U3 YUCIA KOTOPBIX
KEJTAONINI OTJIBIXaTh HA MOPE B 3TOM XOCTEJIE MOXET BHIOpaTh, KAKYI0 KOMHATY
3aKa3arhb.

HhiipA A METH 14 1AL CTAH  LECHH - EOHTAETH

A
cassandra

¥F 10 T
pam 0 B IHTSTLRAE FTTRED. e - = e T ———

' Puc.2. Crpannma ,,Komuarsr”

Ha puc. 3 mokazana crpanuna caiitra ,llensr”. B TaOnuuke yka3aHbl IEHBI
KOMHAT Ha OJHOTO YEJIOBEKA IO MecsIaM, 10 YHUCITy JHEH U 1Mo BO3pacTy (s
nereut ¢ 6 1o 12 ner).
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Puc. 3. Ctpanuna ,,l{ensr”

Ha puc. 4 nponemonctpupoBana web crpanuna ,,Kontakter”. B oxne web
CTPaHMIIBl TOJH30BATENHh MOXET YBHUJIETh KPOME ,,TOCTOSHHOW WHGOpMAIMH C
aJgpecoM XocTena U TeneOHOM JUIsl CBSI3U, M KapTy C MECTOHAXOXKIECHUEM
MopcKoro Kypopta. Kpome toro nmst yno6cTBa, 0COOEHHO HHOCTPAHHBIX TYPUCTOB,
BKJTFOUCHBI U TIOJIS JIJIS1 OTIIPABKH XO3SIMHY XOCTEJa MUChMa AJICKTPOHHON TTOYTOH.

: FR—— . =

T

Puc.4. Crpanuna ,,Kontaktsr”

BbIBOABI

B ueamom CMS Joomla! sgBnsieTcssi UCKIIOUUTEIHLHO MOIIHOW W THOKOM
KoMOUWHanuen koja u GyHKIHMOHAIBHOCTH, KOTOPHIE MOTYT OBITh MCIOJIb30BaHbI
Kak OOJBIIMMU, TaK U MAJICHPKUMH KOMITAaHUSIMHU.

Joomla! mpennaraer pazpaboTyvikaM CTaOWUIBHYIO OCHOBY, Ha KOTOPOH
MO’KHO CO3/1aBaTh plug-ins, MOAYJIH U Apyrue KoMnoHeHTsl. Ho ¢ npyroii cropoHsl
Joomla! nipenocraBnseT OGOIBINIOE YUCIO (PYHKIIUH TOJIH30BATENI0 0€3 HABBHIKOB
porpaMMupoBaHusl (Kak BJaJeNblly XOCTeNa), KOTOPBIM XOYeT CO31aTh
(GyHKIIMOHATIBHBINA U aTPAKTUBHBIN web CalT AJisi CBOCH KOMITAaHUU.
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Pabota Hax npoekToM web cailTa MOPCKOTO XOcCTeja MOKAa3bIBACT KaK JETKO
U JOCTYNHBIMHU cpeacTBaMu B VHTepHETe MOXXHO pa3padoTaTh HE TOJIBKO CalT
MaJ€HbKOro, HO W OOJIBIIOrO OTeNs, U Kak B ¢opme web cailtTa MOXKHO
pa3zpabotatb uHGOPMAIMOHHBIE cHUCTeMBl B MHTepHeTe, MO3BOJSIONINE
aKTyalu3UPOBATh U AO0ABIATH HHPOPMALIHIO.
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AHAJIN3 UHHOBAILIMOHHBIX PEIIEHUH B PABBUTUUA
HUHTEJ/UJIEKTYAJIBHBIX TPAHCIIOPTHBIX CUCTEM

Bacrwezoea C.A.

acniupaHT Kadeapbl « ABTOMaTU3UPOBAHHBIE CUCTEMbI YIIPABICHUSD,
OI'BOY BIIO MockoBckuit aBTOMOOUIBEHO-A0POKHBIN TOCYyAapCTBEHHBIN
Texuuyeckuit yausepcuretr (MAJIN),

Poccus, r. MockBa

Hukonaeg A.b.

3aciy>KeHHBIN JesTens Hayku PO, n.1.1H., mpodeccop, nekan paxkynprera,
®I'bOY BIIO MockoBckuii aBTOMOOHIIBHO-T0POKHBII IOCY1apCTBEHHBIN
TexHuueckuil yausepcuretr (MAJIN),

Poccus, r. MockBa

B nanHO# cTaThe aHAMU3WPYIOTCS WHHOBALIMOHHBIE PEUICHHS] B Pa3BUTHUH HWHTEIIEKTY-
anpHbIX TpaHcnopTHbIX cucteMm (UTC). MHTennekTyanbHble TPAHCIIOPTHBIE CUCTEMBI CETOJHS
ABIIAIOTCS pa3BUBAroieiicss 001acTbio, MPU3BAHHON YIYYIIUTh CUTYallMIO HA JOPOTaxX CTPAHBI.
JlaHHBIE CHCTEMBI TOBBIIIAIOT OE30MACHOCTh MPOIECCOB HAa JAOPOraxX, YTO YMEHBIIAeT KOJInde-
ctBo JITII. B crarbe paccMarpuBaeTcsi TEXHOJIOTHS KOMMYHHUKAIIMH MEXIYy aBTOMOOWIISIMH.
Jannbplit MeTon pa3pabaTeiBaeTcs Al oOecriedeHus: 0€30MacHOro Mepe/IBIKEHUSI Ha OMACHBIX
y4acTKax JOpOr U MepeKpecTKax.
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Knrouesvie cnosa: naTennexTyanbHbie TpancnopTHeie cuctembl, MTC, 60pTOBOI KOMITH-
1otep, aatuuk, Car-To-Car, C2C, Car-To-X, C2X.

BBenenue. Pa3paboTka U COBEPIICHCTBOBAaHNUE WHTEIUICKTYaIbHBIX TPaHC-
MOPTHBIX CUCTEM CErOJIHS SIBISETCS BAXKHBIM HAINPABICHUEM B OpraHU3alldU JO-
POXKHOTO JBUXEHHUS. B coOOTBEeTCTBMHU ¢ NaHHBIMH BceMupHO# OopraHu3anuu 31pa-
BooxpaHeHus «3a 2013 rox Oospmias 4acTh AOPOKHO-TPAHCIIOPTHBIX IPOMCIIE-
CTBUM MPOUCXOJUT MO BUHE BoauTenei» [1]. Otcrona cineayeTr BbIBOJ, YTO CEro-
IHS HEOOXOMMO MaKCHUMAaJbHO yCOBEPIIEHCTBOBAThH IMYyTH OPraHU3aLUU JTOPOXK-
HOT'O JIBMJKEHHUSI IyTEM pa3pabOTKU U BHEAPEHUS aBTOMATU3UPOBAHHBIX CUCTEM U
ycTpoicTB. Heo0xoauMo MakcuMaiabHO 00ecreuynTh HHPOPMALIMOHHON U TEXHH-
YECKOM MOJJEPKKOM BOIUTENEN U IPYTrUX YYACTHUKOB ABMKEHHUS. JTO MO3BOJIUT
cokpatuth kosmuecTtBoO JTII, uTo Takke MOBIUSIET HA 3arpyKEHHOCTh aBTOAOPOT .

Ceronnst uHTeUIeKTYyallbHbIe TpaHcnopTHble cucTeMbl (UTC) cymectByror
KaK CHCTeMbl cOopa W aHanu3a MHGOPMAIMKU O ABMKEHUU TPAHCIIOPTa HA OCHOBE
HaBHUTaIIMOHHO-CBSI3HOTO obOopynoBaHus. B Poccuu maHHBIN mpoliecc OCyIecTB-
JSIeTCA «IPEUMYILECTBEHHO HAa OCHOBE HaBUTalmoHHOM cucteMbl [ JIOHACCy [2].
MuUHMMaTbHBIM JIEMEHTOM YNPABJICHUS BBICTYIIAET €AUHULIA TPAHCTIOPTA (BEAOM-
CTBEHHOT'O, JIMYHOTO, OOUIECTBEHHOI'O, CHELHUAIBHOTO U T.H.), 000PYIOBAaHHOTO
HAaBUTallMOHHO-TEJIEMAaTUYECKUM TEPMUHAIOM. JlaHHBIE O MEPEABUKEHUU TPAaHC-
nopta U paboTe AOMOJHUTEIBHOTO 000pyIoBaHHs (KaMep BHUICOHAOIIOACHHUS,
JATYUKOB y4eTa MacCaKUPONOTOKOB, JATYUKOB MO KOHTPOJIIO MOTOJIHBIX YCIOBUN
U T.J.) C YKa3aHHOTO HABUTAllMOHHO-TEJIEMAaTHYECKOTO TEPMHUHAJA EPEAAIOTCS «B
€ANHBINA TUCIIETYEPCKUI LIEHTP, B KOTOPOM, Ha OCHOBE MOJYy4YE€HHON MH(pOopmanuuy,
MPUHUMAIOTCS OINEPATUBHBIE DPEIICHUS MO YIPaBICHUIO TPAHCHOPTHBIMHU CpPEJ-
CTBaMU U IOPOXKHBIMH Tporieccamm» [3].

TexH010rusi KOMMYHUKAIMU MeXKAY aBTOMOOMIAMHU. CEeroHs OAHUM U3
HauOoJiee pa3BUBAIOIINUXCS HANPABICHUM, OPUEHTUPOBAHHBIX HA MOBBIIIEHUE O€3-
OTACHOCTU JABWKEHUS SBJSETCS pa3pabOTKa W BHEJAPEHHE CHUCTEMbl KOMMYHHKA-
U1 MEXIy aBToMoOmsiMU. JlaHHast cucTemMa npecTaBiisgeT co00i pa3HOBUIAHOCTh
6ecnpoBoanoii cetu (WLAN, Wireless Local Area Network), B KoTopo# BbIemns-
IOTCS JIBa THUIA Y3JIOB — TPAHCIOPTHOE CPEACTBO (aBTOMOOWIIb, MOTOLIMKI) U 00b-
€KTbl MHPPACTPYKTyphl (CBETOQOp, UEHTP peryJupoBaHus ABMkKeHHs). Cuctema
KOMMYHHUKAITIU MEXy aBTOMOOWJISIMU SIBIIIETCS COCTABHOM YACThIO MHTEIUICKTY-
anpHOM TpaHncnopTHoi cuctembl (UTC)[4].

Bompoc 6ecnipoBogHoro gocryna kK TpaHcnopTHeiM cpenctBam (WAVE,
Wireless Access in Vehicular Environments) MoxeT ObITh OpraHu3oBaH B COOT-
BercTBUU co cranaaptoM IEEE 802.11p. Cucrtema cBsizu OJMKHETO JEWCTBUS
(DSRC, Dedicated Short Range Communications) peanusyetcsi ¢ 2002 roga. Oc-
HOBHBIE XapaKTEPUCTUKHU CUCTEMBbI: yacToTa - 5,9 I'Th, pamguyc neiWcrBus — A0
1000 M, ckopocTh TpaHcmopTHOro cpeactBa — o 100 km/4. Ilo cBoeit cytu 31O
3HaKOoMbIi HaM Wi-Fi it aBToMOOuMIIei.

CucremMa KOMMYHUKAITUU MEXKITY aBTOMOOUIISIMA MUMEET HECKOJbKO YCTOSIB-
muxcsa HazBanuii, B EBpomne ato Car-to-Car (Car2Car, C2C), B CILIA — Vehicle-to-
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Vehicle (V2V). Csi3b aBTOMOOWISI ¢ 00beKTaMU HHGPACTPYKTYPBl 0003HAYALTCS
kak Car-to-Infrastructure (C2I), Vehicle-to-Roadside (V2R). Ho Bce aTu Ha3Banus
HE PaCKPBIBAIOT CYIITHOCTH CHCTEMbl KOMMYHHUKAIIUH, TIO3TOMY B MOCIIEHEE BpEeMs
B X0Ay HcnoJb3yerca apyroe HazBanue — Car-to-X (C2X). Ilox «X» noHumarorcs
TPAHCIIOPTHBIE CPEACTBA U OOBEKTHI HHDPACTPYKTYpPHI [4].

— I . 42%?///(//11 Sl
. e
¥y 7 .

Puc. 1. Cucrema KOMMYHUKAIIUH MEX]ly aBTOMOOUIISIMU

Ha pucynke 1 uzo0paxkeHna cucremMa KOMMYHUKAIIMU MEKTy aBTOMOOUJIISIMH.
Mexay aBTOMOOWJISIMM OpPraHM30BaHO COOOIIEHHE, KOTOPOE IMO3BOJIAET KOHTPO-
JIUPOBATh MPOIECCHI MEPE/IBIXKEHUS Ha JOPOTe, B TOM YUCIIC U HA OMACHBIX y4acT-
Kax JOpOr.

becnipoBoaHOE coequHeHnEe B aBTOMOOWJIE OCYILIECTBISIETCS MPU TOMOIIH
BHEJIPEHUS OINPECIICHHBIX YCTPOUCTB — aHTEHHA, MPUEMHUK, MepeaaTyukK, OJOK
yIpaBJICHHS], KOTOPbIE MOTYT ObITh 00benuHeHbl B enuHbii WLAN-Monyns. B ka-
YECTBE MOYJISI MOYKET HCIIOIb30BaTHCA OOBIYHBINA CMapT(HOH ¢ COOTBETCTBYIOIUM
IPOrpaMMHBIM 00ECTICYEHHEM M CHHXPOHH3UPOBAHHBIN C aBTOMOOMIIEM.

AHTeHHa B MOyJie opraHu3yeT OecrnpoBoaHOE coenuHeHue. [IpueMHUK u
nepelaTyuK MPUHUMAIOT U TIePeIaroT WH(OPMAITUIO COOTBETCTBEHHO. OCHOBHYTO
paboTy BBINONHAET 010K yrpaBieHus. JlaHHBIN OJ0OK sBJISIETCS OOPTOBBIM KOMIIb-
10TepoM. BOpTOBOI KOMIIBIOTEDP OMPAIIUBAET JATYUKU U CEHCOPBI, YCTAHOBIICHHbIC
B pa3HBIX YaCTSAX aBTOMOOWJIS, Mocie yero oopadarbiBaeT coOpaHHy0 MHpOpMa-
IIUIO U BBIJAET YIPABIAIONIME CUTHAIBI HA YCTPOMCTBAa aBTOMOOWISI U UH(POPMHU-
pYyIOIlIME CUTHAJIbl HA MOHUTOP BoAuWTeNs. Takxke OH 0O0pabarhiBaeT BXOJSIIHE
BHEITHUE (M3 CETH) CUTHAJIBI U TIPeo0pa3yeT UX B YIPABJISIONINE BBIXOJHBIE CHUT-
HaJbl, KOTOPbIE, B CBOIO OYEpe/b, TPAHCIUPYIOTCS Ha aBTOMOOWJIBHYIO ayAHOCH-
cTeMy ¥ MH(QOPMALMOHHBIN AuCIUIel. B sKCTpeHHOM ciydae cucTteMa KOMMYHHU-
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Kallui MOKET BO3JICMCTBOBATh Ha OpPraHbl YIPABIEHUS aBTOMOOWIEM, Mpeaynpe-
KIasi aBapHuIo.

B cucreme C2C pa3nuuaroT HECKOJIBKO CIOCOOOB MPEAYINpPEXIACHHUS BOIU-
TEJS: 3BYKOBOM CHTHAJN M IIBETHAs MOJ0Ca HA MPUOOPHON MaHeNTH, U3MEHSIOIas
BET B 3aBUCUMOCTH OT crereHu omacHoctu (Ford, Mercedes-Benz), 3BykoBoi
CUTHAJI U IPEeaynpexIallliuid 3HaK Ha HeHTpaibHoM koHconu (General Motors,
Toyota), npubopnoit manenu (Honda, Hyundai, Nissan, Volkswagen). HexoTopsie
POU3BOJUTENHU B JIOTIOJHEHHE K BU3YaJbHOW M 3BYKOBOW CHUTHAIM3AIlMU Tpeia-
raloT K HCMOJb30BAaHUIO BHOpAlMIO CIHUHKUA CHACHUS BOJIUTENS (BUOpHUpYET Ta
CTOpPOHA, C KOTOPOM yIPOKAEeT OMACHOCTH).

3akioueHue. BHeapeHue u pa3BUTHE MHTEIEKTYaIbHBIX TPAHCIOPTHBIX
CUCTEM SIBIISIETCS OYCHb BaXKHBIM (DAKTOPOM IS Pa3BUTHS TPAHCTIOPTHOM CUCTEMBI
cTpanbl. Takve WHHOBAIUM TO3BOJISIOT OOJIETYUTH B3aMMOJICHCTBHE BOJUTENS C
aBTOMOOMJIEM, a TAKXKe, TTO3BOJIUT OCYIIECTBIISATH KOHTPOJIb 3a MPOLIECCaMu Ha J0-
porax. Bce atu dakTopsl moMoryT o0ecrnednTh 0€30IacHOCTh Ha JIOPOTax CTPAaHBI
¥ YMEHBIIUTH KOJTMYECTBO TOPOKHO-TPAHCIOPTHBIX MPOUCIIECTBUH.

Pa3paboTka TEXHOJIOIMH KOMMYHHUKALUA MEXIY aBTOMOOWIISIMU 00Jierdaer
JIBMYKCHHE HA TPYAHBIX yUacTKax JIOPOTH U MEPEKPECTKaX.
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PACYET 3AIIIMTHOI'O PACCTOSAHUA OT BJIOKUPOBAHUA
MPUEMHBIX BLUETOOTH-YCTPOUCTB

TI'opoamenko B.I1O.

OakanaBp MO HaIPaBJICHUIO IPUKJIaAHas UH(OPMATHKA,
DUHAHCOBO-TEXHOJIOTMYECKAs aKaJeMus,

Poccus, r. KoposeB

banawosa T.B.

OakasaBp 10 HAMPaBJICHUIO MTPUKJIaIHAs MHOOPMATHUKA,
DUHAaHCOBO-TEXHOJIOTUYECKAs aKaJeMusl,

Poccus, r. Kopones

Onugpep C.C.

OakanaBp 1Mo HaMpaBJICHUIO MIPUKIaAHAs HHHOPMATHKA,
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Poccus, r. Kopones

B cratbe paccMOTpeHbI BOIPOCHI, CBA3aHHBIE C PACYETOM U MOZEIUPOBAHUEM 3AILIUTHOTO
PacCTOSIHHS TTIO3BOJIIONIETO U30eKaTh OJIOKMPOBAHUS MPUEMHBIX ycTpoiicTB Bluetooth momexa-
MU OeCpPOBOAHBIX YCTPOICTB padoTarouux B 30He AeicTBUs nukocetu Bluetooth.

Kniouesvie cnosa: ycTpoWcTBa Majoro paamyca JACUCTBUS, 3allUTHOE pPACCTOSHUE,
ycTpoiictBa Bluetooth.

PaccmotrpuM mpoOnieMbl 3JIEKTPOMArHuTHOW coBMecTuMocTH Bluetooth
YCTPOUCTB C OECHPOBOJHBIMU YCTPOMCTBAMHU Majoro paauyca aerctBus SRD
(Short Range Devices), paboTaromuM B 30HE JCHCTBUS IMHKOCETH TEXHOJIOTHHU
Bluetooth, B tmanasone 2,45 I'T'1y [5-7].

IIycts B 30He neiictBus SRD paboTaeT paano3JeKTpOHHOE 000pYI0BaHHE
HCIIONIBb3YyIoIIee, Tak ke Kak u Bluetooth-ycrpoiicTBa, ckaukooOpa3zHyro mepe-
ctpoiiky yactotel FHSS (Frequency Hop Spread Spectrum) [4]. Onpenenum Benu-
YUHY 3alIUTHOTO PACCTOSIHUSI, TTO3BOJISIONIETO n30exaTh 0iokupoBku Bluetooth-
ycTpoicTB nomexamu oT FHSS-ycTpoiicTs.

Ecnu npenmnonoxuth, 4TO MEpPecTpoiKa 4acTOThl MPUOCTAHOBJIEHA, TO HA
OCHOBE TPAJUIIMOHHON MOJIENIA PACTIPOCTPAHECHHS PATUOBOIH MOKHO PACCUUTATh
3aIIUTHBIE PACCTOSIHUS Lsay MEXKIY MEUIAIONIUM PAgUuOdIEKTPOHHBIM 000PY10-
BanueMm u Bluetooth-nmpuemHukoM, Kak B cilydyae BOSHUKHOBEHHUS MOMEX B COB-
najaroneM Kanajie (BHyTpUKaHAIbHBIC IIOMEXH), TaK M B CIydae ero OJOKHUpOBa-
HUs (YMEHBIIIEHNE YCUJICHUS TOJIE3HOTO CUTHAJIA BO BXOJIHOM TPAKTE MPUEMHUKA,
BBI3BAHHOE JICMCTBHEM HMHTCHCHBHOTO MEIIAIONIET0 CUTHAJNA, YaCTOTa KOTOPOTO
HaXOJWTCS BHE OCHOBHOI'O KaHaja mpuema) [1-3].

B OTKpBITBIX TEXHUYECKHMX HCTOYHUKAX [8], MPUBOAATCS HEKOTOpPHIE 3a-
IIUTHBIEC PacCTOsAHUs A1 ycTpoicTB Bluetooth nmpu Bo3neiicTBUM HA HUX pa3yiny-
HBbIX MCTOYHUKOB mnomex, Hanpumep oT: SRD — Short Range Devices; CATV —
Community Antenna TeleVision; RLAN — Radio Local Area Network; ENG/OB —
Electronic News Gathering/Outside Broadcasting; RFID — Radio frequency
identification devices. OnHako, HEOOXOIUMO OTMETHTh, UTO B pacuerax, NpUBe-
JICHHBIX B 3TUX MCTOYHHMKAX, MpPEANoJiarajics HauxyAllui ciydai, koraa pado-
YU UK UCTOYHUKOB noMeX paBHsics 100%. To ecTh, ICTOYHUKH TTOMEX BO3-
nerictBoBanu Ha Bluetooth-yctpoiictBa B Teduenne 24 yacoB B cyTku. OmHaKo
MPOBEJICHHBIC HCCJEIOBAHUS IMOKa3aiu, 4TO OOBIYHO pabouuii muka SRD co-
craBiset Bcero 15% [7].

[Ipu ymenbeHnn pabodero MukKiIa MCTOYHUKOB MOMEX 3aIIUTHBIN WH-
TepBaJl o0ecnednBaeTCs MpU 0oJiee HU3KUX 3HAUYCHUSX BEIMYUHBI OTHOIICHUS
curHan/mym (OCII). B 3aBucuMOCTH OT BEIMYMHBI pabodero NHUKIa, MHUHHU-
masnbhble 3HaYeHuss OCII ms pa3auvHBIX THIOB MEPEIATIMKOB CO3AIONTUX I10-
mexu Bluetooth-yctpoiicTBam He ocTaloTCs TOCTOSHHBIMU, & U3MEHSIIOTCS, YTO B
CBOIO OYepe/lb BEJIET K U3MEHECHHIO BEJIMUMHBI 3aIIIUTHOT'O PACCTOSTHUS.

Ha puc. 1 u 2 npuBeneHbl 3aBUCMMOCTH, COOTBETCTBEHHO, MUHUMAJIbHBIX
3HadeHut OCI u 3HaYeHUH 3alTUTHBIX PACCTOSHUN, PACCUUTAHHBIX C MIOMOIIBIO
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MOJICNIA PACHpPOCTPAHEHUS PAJAMOBOJH IS HAUXYAIIETO CIydas, OT BEJIMYHUHBI
pabouero nukia ycrpoiicts RFID [5, §].

32 10% 15% 50% 100%

ocul, nb
A
o

Pa6ouunii umkn, %

Puc. 1. 3aBucumocts MuanManbHbIX 3HadeHn OCII ot BenuunHbl pabovero mukIa

26
24
22
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18
16
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10

o —
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Pa6ouuii uukn, %

3alunTHbIe pacCTOAHUSA, M

N A OO0

Puc. 2. 3aBUCUMOCTB 3aIIUTHOTO PACCTOSHUS OT BEIMYUHBI PaO0OYETo UK

CornacHo MpoBeJACHHBIM B [8] pacueraM, 3allIUTHOE PACCTOSIHUE OT OJIOKH-
poBanms nmpuemHuka Bluetooth ycrpoiictBamu RFID cocraBnsier okono 14 met-
poB. V3 npuBeAcHHBIX TpapUKOB BUIHO, 4TO I 15% -ro paboyero mukia 3amur-
HbIA uHTEpBan 14 MerpoB obecrieunBaercs npu Oosnee HU3KkUX 3HadeHusx OCIII.
VYmenbmenue seanunabl OCII moxeTt mocturats 15 nb.

Bocnonb30BaBmucs, METOJUKON H3JI0KEHHOU B pabore [8], B pesyibTare
MaTEMaTUYECKOTO0 MOJEIMPOBaHUs, ObUIM TMOJYYEHbl 3aBUCHUMOCTH 3alIUTHOTO
paccrosinus Bluetooth-ycrpoiicts, oT uctrounnkos nmomex FHSS-ycTpoiicTs.

Ha puc. 3 npencrasieHsl 3aBUCUMOCTH 3allIUTHOTO paccrosinus Bluetooth-
YCTPOMCTB OT BenuuuHbl paboyero 1ukia FHSS-ycTpoiictB, ang Hauxyamiero
Cily4as, KOTJla Ha IMyTH MEIIAIOUIEr0 CUTHAJIA OTCYTCTBYIOT MPENSATCTBUS ISl €r0
pacrpoCcTpaHEHUs.
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Puc. 3. 3amuTtHoe paccTosiHUE MPU BO3JIEHCTBUN UCTOYHUKOB IomMex Ha Bluetooth-
yCTpOMCTBA

W3 npeacTaBieHHbIX 3aBUCUMOCTEN BUIHO, YTO ¢ BO3PACTAHUEM MOLIHOCTH
NOMEXH 3aLIUTHOE PacCTOSHUE JTOJKHO OBITh yBennuyeHo. [lokazaHo, 4To ¢ yBenu-
YyeHue BeaM4MHbl pabodero nukina FHSS-ycTpoiicTs, ang HenomyueHus ONOKH-
poBkHu npueMHbIX Bluetooth-ycTpolcTB 10KHBI BO3pacTaTh HE TOJBKO 3alIUTHBIE
paccrosinus, HO ¥ 3HaYeHust OCILI.

[Tpu pazmemennn FHSS u Bluetooth-yctpoiicTB BHyTpu O4HOTO MoOMeliie-
HUSL HEOOXOJUMMO YUYWUTHIBATh HE TOJBKO HAINPABJIECHUE TJIaBHOTO JIENECTKA JHa-
rpaMMBbl HalpaBJICHHOCTH MIPUEMOIIEPEIAIOIIUX AaHTEHH, HO U OOKOBBIX JIETIECTKOB

(puc. 4).
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Puc. 4. Pazmemnienne FHSS u Bluetooth-ycTpolicTB BHyTpH 0JTHOTO MTOMEIICHUS

DKCnepUMEHTAIbHBIE MCCIIEIOBAHMS TTOKA3bIBAIOT, YTO JJII OOKOBOTO Jie-
nectka FHSS-yctpoiictB co 100% pabouyum HUKIOM, 3alIMTHBIM WHTEPBAI OT

117



nomex, BoznencTBytonmx Ha Bluetooth-ycTpolicTBa BHyTpu KaHama, MOXET OBITh
YMEHBIIICH B TPH pa3a, P MOJTHOM OJOKHUPOBAHUU — 00JIee YeM B ISTH Pas.

Ha puc. 5 npencrasieHsl 3aBHCUMOCTH 3aLIUTHOIO PACCTOSHUS IIPU BO3JIEH-
CTBUU HWCTOYHUKOB ToMmex Ha Bluetooth-ycTpoiicTBa uepe3 OOKOBBIE JENECTKHU
JMarpaMMbl HanpaBieHHOCTH aHTeHHbl FHSS-yctpolicTBa oT BeuunHbl paboue-
ro HUKJIa U MOIIHOCTH mepenaroniero odbopyaoanus FHSS-yctpoiicT, mis
HAUXYJIIET0o Ciyyas, KOT/la Ha MyTH MENIAIOIIEer0 CUTHajda OTCYTCTBYIOT IMpPEMsT-
CTBHUSI I €70 PACIPOCTPAHCHUSI.
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Puc. 5. 3amuTtHOoe paccTosiHUE NPU BO3EHCTBUN HCTOYHUKOB Iomex Ha Bluetooth-
yCTpoOHcTBa yepe3 OOKOBOI JIEIECTOK AMarpaMMbl HarpaBjieHHOCTH aHTeHHbl FHSS-
YCTpOMCTBA

N3 npencraBieHHbIX rpa@uKOB BUIAHO, YTO MPU BO3AECUCTBUU HUCTOYHHU-
koB momex Ha Bluetooth-ycTpoiicTBa depe3 OOKOBBIE TEMECTKU JUArpaMMBbl
HanpaBiieHHOCTH aHTeHHbl FHSS-ycTpoiicTBa 3amiuTHBIE paccTOSIHUSA, NPU OJI-
HOM U TOM € MOIIHOCTH MEIIAIOIIETO CUTHAIA, MOTYT OBITh YMEHBIIIECHBI TOYTH
B TPHU pasa.

Taxkum oOpazom, ObUTH MPOAHAIM3UPOBAHBI 3aBUCHUMOCTH 3alUTHOTO pac-
CTOSTHHSI OT BO3JICHCTBYIOIHNX MTOMEX MPUBOAAIINX K OJOKMPOBAHUIO MTPUEMHBIX
Bluetooth-yctpoiictB. [lokazaHo, 4TO ¢ yBEJIWUYECHHUE BEIUYUHBI paboOyero 1ukia
FHSS-yctpoiictB, s HegomyuieHuss OJIOKUPOBKM TipueMHbIX Bluetooth-
YCTPOMCTB JOJDKHBI BO3PACTaTh HE TOJBKO 3allIUTHBIC PACCTOSHUSA, HO W 3Haue-
Hust OCI.

[TokazaHo, 4TO MpU COBMECTHOM (YHKIIMOHUPOBAHUU PATUOIIEKTPOHHOTO
obopynoBanusi FHSS u Bluetooth-yctpoiicTB HE00X0UMO YyUUTHIBATh HE TOJIBKO
HaIlpaBJICHUE TJIABHOTO JIEMECTKA JUarpaMMbl HaIlpaBJIEHHOCTH IPUEMOIIEPENAIO0-
mux anteHH FHSS-ycrpolicTB, HO 1 nX OOKOBBIX JenecTkoB. IToka3ano, 4to s
6okoBoro snenectka FHSS-ycrpotictB co 100% -M pabodnM IUKIOM, 3alIUTHBIN
MHTEPBAJI OT TIOMEX, BO3JeHCTByoNMX Ha Bluetooth-ycTpoiicTBa BHYTpH KaHaa,
IPU OJTHOM W TOM K€ MOITHOCTH MEIIAIOIIET0 CUTHAJIAa, MOXKET ObITh YMEHBIIIEH B
TPH pa3a, IpH MOJTHOM OJIOKUPOBAHUH - OOJIEE YeM B IIATH Pas.
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COBPEMEHHBIE MATEPUAJIBI 1151 OAEXKJIbI JETEM U
HHOJAPOCTKOB C METABOJIMYECKUM CUHAPOMOM

Heawenko U.H.

JIOLIEHT Kadenphl au3aiiHa KocTioMa Ky0aHCKoro rocy1apcTBEHHOTO YHHBEPCHUTETA,
KaHJ. TEXH. HayK,

Poccus, r. Kpacnonap

HopMmatuBHbIE TOKYMEHTHI [0 Ka4€CTBY OJAEKIbl 1 MaTEPHAIOB HE YUUTHIBAIOT OCOOEH-
HOCTEH OpraHu3Ma JIeTel U MOJAPOCTKOB € MATOJIOTUEN OKUPEHUS MTPU TPOESKTUPOBAHUH OJEHK bl
U BBIOOpE JUIs Hee MaTepuaioB. B craThe 000CHOBAaHO MPUMEHEHHE COBPEMEHHBIX MaTEepPHajoB B
C Y4ETOM OCOOCHHOCTEH CTpPOEHHUs TMOBEPXHOCTH KOXU U TMOIKOXKHO-)KUPOBOW KJIETUATKH,
CBOICTB MaTepHaJIOB U BBIIIOJIHAEMbIX UMU (YHKIIHI.

Knrouegvie cnosa: mpoOeKTUPOBAHUE OACKIBI, I€TU U TOAPOCTKUA, META0OINYECKUI CHH-
JPOM, TIATOJIOTHSI O)KUPEHUS, MAaTepUAIIbl, THTHEHUYECKUE CBOMCTBRA, TOKa3aTeNu, (yHKIUH.
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B o6miem o0bemMe mpou3BOACTBa OBITOBBIX TKAHEH, MPOU3BOIUMBIX POCCHIA-
CKUMH TE€KCTHJIbHBIMU NPEINPUATUAMU, YIEIbHBIA BEC TKaHEU JJI AETe COCTaB-
nsier meHee 1%. CoBpemMeHHBIE TPEOOBaHUS K KA4eCTBY JETCKOM M MOAPOCTKOBON
OJIeKIbpl 0a3MpYyIOTCS Ha 3aKOHOAATEIIbHOW M HOPMAaTMBHO-TEXHMYECKOW Oase.
TpanuuuoHHO (PU3MKO-TUTMEHHYECKHE TpeOOBaHUS, HANpaBJICHHbIE Ha MOJAEp-
’KaHUE MOCTOSHCTBA TEIVIOBOI'O COCTOSIHMSI OPraHU3Ma M KOYKHOTO JIBIXaHHs COOT-
BercTBYt0T ['OCTam, CaulluHy, ITpaBunamu no ceprudukauuu, TexHuueckomy
pernamenty TamoxkenHoro Corosza [1,2]. OgHako, AEHUCTBYIOIIME HOPMATHBHBIE
JOKYMEHTBI HE YUYUTBHIBAIOT OCOOCHHOCTEN OpraHu3Ma JeTeil U MOAPOCTKOB C Ia-
TOJIOTHEU OKUPECHMUSL.

CoBpeMeHHbIN 00pa3 KU3HU JeTed U MOJPOCTKOB BBIHYXKIAET OOpallaTh
BHUMaHHUE Ha OJCKy MOBBIICHHOW KOM(POPTHOCTH, OTpaXxarolie NHANBUIYalb-
HOCTb MOTPEOUTENS, UTO MOTUBUPYET JAU3AMHEPOB OJEXK/bl U TEKCTUJIS K TIOUCKY
HOBBIX pemieHui. B HacTosee BpeMs oJexaa NPOSKTUPYETCS C UCIIOJIb30BAHUEM
UH(OPMAIIMOHHBIX U NHHOBALIMOHHBIX TEXHOJOTUW: OT 3CKM3a MOJENIU A0 BOIUIO-
ICHMS €€ B MaTepuale.

HannydmuMm criocoOoM opraHu3aiuu OJeXAbl I AETeH U MOAPOCTKOB C
O’KHPEHUEM SIBIIIETCS €€ MHOTOCIOMHOCTh. Ofexaa co31aeT BOKPYT Tela MUKpPO-
KJIMMAT, KOTOPbIM MPHU PAallMOHAILHOM BBIOOpE MaTepHalioB Ka)a0ro cios, odec-
ne4YrBaeT OJIArONPUATHBIE YCIOBUS JJIS MOJACPKAHUS TEIJIOBOTO PAaBHOBECHS K
U3MEHSIOIUMCSL YCIIOBUAM 3KcIutyaTauuu. OHa J0JKHA ObITh KOMGOPTHOM, 3a-
IIMIIATh OT HEOJAronpUsTHBIX (PAKTOPOB OKpYIKaIOLIEH Cpelbl, BOCCTAHABINBAThH
(YHKIMM KOXKHBIX TOKPOBOB. CaMO4YyBCTBHE AETEH M MOJPOCTKOB C MeTaboiIMye-
ckuM cuHapomoM (MC) cBs3aHO ¢ KOM(DOPTHBIM COCTOSIHUEM IOJI0AEKHOTO MPO-
CTPaHCTBa, KOTOPOE 3HAUUTENBHO 3aBUCUT OT CBOMCTB MarepuasioB. Bribop mare-
pHANOB U1 OJEXAbI JeTell U moApocTKOB ¢ MC NOMKEH OCYIIECTBIATHCS C yde-
TOM BO3pacTHOro MOpP(GOQPYHKIIMOHATIBHOIO PAa3BUTHS OpPraHu3Ma M IOAKOKHO-
XKUPOBOU KJIETYATKU, OCOOEHHOCTEW COCTOSIHUS KOKHBIX IMOKPOBOB (TIOBBILIEHHAS
NOTJIMBOCTh U CAJIBHOCTh KOKH, YTPEBas Chlllb, aKHE, aKTUBALIMS MUKPOOHOU (i10-
PBI, IOPAKEHUSI KOKU B BUJIE CTPUH M KaK CIEJACTBUE HENPUATHBIN 3anax) [3].

Tero3amuTHble (QYHKIMHM CIOEB OJEXAbl HEOAuHAKOBbl. K maTepuanam,
BXOJSILMM B MAKET U3JIEIUS, PEIbIBISETCS KOMIUIEKC B3aMMOCBSI3aHHbBIX TPEOO-
BaHU. PanmoHanbHOE coyeTaHHWEe MOKPOBHOIO Marepuaia, MOAKIAAKA U TEeIo-
U30JIALIMOHHOTO CJIOSI TI0 MPHUHIMUITY €UHCTBA CBOMCTB OOECIEUMBAET HAACKHYIO
TEIUIOU30JIALMI0 OpraHu3Ma JeTeld U noAapoctkos ¢ MC npu manoi Macce Ofex-
Ibpl. Mozieslb CHCTEMBI MaTEPUAIIOB IIPEICTABIICHA HA PUCYHKE 1.

Marepuan Bepxa (IIOKpOBHBIN) (pOPMHUPYET BHEIIHUN BUJA U3AETUS U SIBIIS-
€TCsl CaMbIM MHOTO()YHKITMOHAJILHBIM CJIOEM COBpEeMEHHOU onexanl. OH obecre-
YUBAeT HEOOXOAUMYIO IPOYHOCTh, U3HOCOCTOMKOCTD, 3alIUTY OT BHEIIHUX MeXa-
HUYECKHX U KIMMAaTUYECKUX Bo3JaeHcTBUH. OH MOAJIEPKUBAET OCHOBHBIE (DYHK-
MM OpraHU3Ma YeJoBeKa (COXpaHEHHWE I'OMEOCTa3a), 3a CUET CBOMCTB BO3/yXO-
MPOHUIIAEMOCTH, HaponpoHuiiaeMocTd. [TOKpOBHBIN c10il 0OecreunBaeT «bliia-
II1E» CBOMCTBA OJAEK[bI, BOJOOTTAIKUBAIOIINE, AHTUMUKPOOHBIE B 3aBUCUMOCTHU
OT Ha3HAYCHUS OACKIbl. DTO HauOosee (YHKIIMOHAIBHBIN CIOM B OMOTEXHHYE-
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CKOW CHUCTEME «UEJIOBEK — OJIE’kK/a — OKpY’Karollasi cpe/ia» 4acTo ¢ KpalHe MpOTH-
BOPEUMBBIMU TPEOOBAHUSMU, YUUTHIBAIOIIMMHI KaK CBOWCTBA CaMUX MaTEPHUAJIOB,
TaK ¥ CBOMCTBA cUCTEM (ITAKETOB) MAaTEPUAJIOB.

DYHKIMU U CBOMCTBA MHOTOCJIOMHOW TEXHUYECKON CHCTEMBI «ITAKET)

|

1.1 BoccTaHOBIEHUE KOKHBIX HAPYILLICHUN
T1 » KoHrakTHBIN

cIIo L { 1.2 @yHKIMU TETUIOU30MISLUN

1.3 CBoeBpeMeHHOE ynajaeHue NPOAYKTOB MeETa-
601M3Ma U3 MOA0AEKHOTO MPOCTPAHCTBA

L{ 1.4 IIpenoxpaHneHne KOy OT OAKTEpHil U 3arps3-
HEHUU

2.1 ®opMupyeT BHEIIHUI BU/T

N 2.2 MHoOro¢yHKIIMOHAIbHBIH
T2 > IlokposHblii —JIBITIIATIAEY CBOWCTBA OICHKIbI
clIon — aHTUMHUKPOOHBIE

— MacCJIOBONOOTTAIKHBAIOIIHE

2.3 CoxpaHeHHE TEIUIOBOTO T'OMEOCTasza 3a CUeT
BO3/1yXOIPOHULIAEMOCTH U MAPOIPOHUIIAEMOCTH

2.4  H3HOCOCTOMKOCTD K  HCTUPAHUIO W
3arpsi3HEHUIO

2.5 COanaHcupOBaHHOE COOTHOIIICHUE TPOYHOCTH
¥ KOMGbODTHOCTH

3.1 CoxpaHeHue TEmI0BOTO COCTOSIHUSA

T3 |, IMopknano | 32 OyHKIMH 3CTETUYHOTO BUIA u
YHBIN W3HOCOCTOMKOCTH
cion

3.3 IlpenoxpaHneHue OT  pACTSKEHUS U
3arpsA3HeHUs

3.4 Y106¢cTBO 1 KOM(DOPT B IKCILTyaTaIlH

T4 BeTpo3anuTHslii 4.1 O6ecnieueHne ONTUMAIBHON
o N BO3/1YXONPOHULIAEMOCTH
CJIOU

5.1 HeoOxommMmas TEIIOW30IALINAS

TS5 || Tennon3onaunoHHbIN 1 OTCYTCTBHE MUTDALIUH

cIou

5.2 BnaronpoBoaHocTh u
MapONPOHULIAEMOCTb
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Puc. 1. ®yHKMOHATBHO-MOPHOIOTHYECKAS MOJIETTh MHOTOCIOWHON TEXHUUECKON CHCTEMBI
«MaKeT» MaTepPUAIOB

HoBrble BosokHa, MaTepuaibl U U3ENUs SBISIFOTCS KOMOMHAIIMEH TEeKCTHIIb-
HBIX TEXHOJOTWi, UH(POPMATUKU U DJIEKTPOHUKH, KOTOPHIE AEJIAI0T BO3MOKHBIM
CO3JaHHE 3JIEMEHTOB OJICK/IbI MOJIE3HBIX JIJIS YeJIOBEKA. ACCOPTUMEHT MaTEPHUATIOB
U OBl HENPEPBHIBHO paciupsieTcs U oOHOBisieTcs. [lu3aiiHepsl HAuWHAIOT
pa3pabOTKy KOJUIEKIMI U3 TKaHEW, KOTOpbIe rapaHTUPYIOT SKCKIIIO3UBHOCTD U371e-
JIUH.

[IporpeccuBHblE METOABI KOHCTPYUPOBAHHUS OAEXKJbl OCHOBBIBAIOTCA Ha
ydeTe CoCOOHOCTEN MaTepuanioB yCTOMYMBO COXPAHSTH 3aIaHHYI0 (hOopMy, U3Me-
HSITH CBOM reoMeTpuyueckue pasmepbl. HoBbie TexHOMOrUu U 00pa3 ®U3HU JIH0eH
BO3BpAIalOT UHTEPEC K MPUPOJHOMY MUPY, KaK UCTOYHUKY JIPY>KECTBEHHOTO 4e-
JIOBEKY CBIPbS, pACIIUPSS PA3HOBUAHOCTH UCIIOIb30BaHUS HATYPAJIbHBIX BOJOKOH:
TyOsiHBIX (JIeH, KOHOIUIS, paMH, aHaHaca, KOKOCOBOM NHaJlbMbl, keHada U Jp.) U
XJIOIIKOBBIX, & TAKXKE )KUBOTHOTO MPOUCXOXKIAEHUS: 1IepcTy U menka. Hoeble cun-
TETUYECKHE BOJIOKHA pa3paldaThIBAIOTCS U3 HATYPAJIBHOTO ChIPbS WM UMUTUPYIO-
MIMX UX QYHKLIHUU.

3aBOEBBIBAIOT IOMYJIAPHOCTh BBICOKOKAYECTBEHHBIE BHCKO3HBIE BOJIOKHA
modal u npoBucko3a. SBISACH caMbIM MPOYHBIM LIEJUTFOJIO3HBIM BOJIOKHOM, IPO-
BHCKO3a aKTHUBHO» JIBIILIATY», COXpPAHSAET BHEIIHUN BUJI, TAKTHIIBHO NpusitHa. UHTe-
PECHBIM HAINpaBJI€HUEM B MPOU3BOJACTBE BOJOKOH SIBJISETCS MPUJIAHUE UM SUYEH-
CTOM, MOPUCTOM CTPYKTYpbl C HAHOpa3Mepamu nop. Takum o0pa3oM, JOCTUTAETCsS
NOJIy4eHHE OOJIErY€HHBIX MATEPHUANIOB C MOBBIIIEHHOW TEIIOU30ISIUOHHON CIO-
coOHoCThI0. OOpa3yromuecs: HAHOMOPHI BOJIOKOH MOTYT OBITh 3aIOJHEHBI Pa3IHy-
HBIMHM >KUJKHUMH, TBEPIABIMH M Ta3000pa3HbIMU BELIECTBAMHU C HEOOXOJMMbBIM
byHKIIMOHATBHBIM 3G ()EKTOM.

Tak, cpenn COBpEMEHHBIX MaTEPHAIOB TKaHb ¢ HAHOPAa3MEPHBIMU YacTHIIA-
MU cepebpa 10 HM, «aplam@as) ¢ 3JaCTUYHBIMU CBOMCTBAaMH, 3aMEIUIIET POCT
OaxkTepuii ¥ yMEHbBIIIAET PUCK 3a00JIEBaHUS W Tepeaadyd MHPEKIUNA 1eTed U Mmo-
pocTKOB. MHOro()yHKIIMOHAIbHAsl TKaHb KOCTIOMHO-IUIATEIBHOTO aCCOPTUMEHTA
JUISl IOAPOCTKOB € MOBBIIIEHHON CIOCOOHOCTBIO K (POPMOYCTOMUYMBOCTH, BBICOKH-
MU TUTUEHUYECKUMU CBOMCTBAMHM, BHIPAKEHHOM OMOJOTMUYECKON aKTMBHOCTBHIO 32
CYET MpeoTBpalleHus pocTa 0akTepuid (MUKPO]IIOpHI) MPU COXPAHEHUHU BBICOKHX
IIPOYHOCTHBIX IMOKa3aresien [4]. CTpyKkTypa TKaHU pallMOHAJIbHA, OTJINYAETCS MSIT-
KOCTBI0, TAPAHTUPYET YUCTOTY, OMOJIOTMYECKYI0 0€30MacCHOCTh U KOM(POPTHOCTD.

JIbHSIHBIE W JBHOCOJEPIKAIME MaTepuajbl CIIOCOOHBI MpEayNnpexaaTh Ie-
JBIA psi 3a0osieBaHui y aeTeil u moapoctkoB ¢ MC, a Tak ke y )KuTeliel ceBep-
HbIX paiioHoB (CankT-IleTepOypr), y KOTOPBIX UMMYHHUTET KOXKM CHHKEH, 4acTO
HaOJII01aeTCsl LIeNylIeHUue, UCTOHYEHUE U XPYIKOCTh poroBoro cios. Obnanas
OPUPOJIHBIMU aHTUOAKTEPUATBHBIMU CBOWCTBAMH, JIbHSIHBIE W JIbHOCOJAEpIKAIUE
MaTepuanbl HeUTpanu3yroT 3anaxu. JIbHAHOE XMMHUYECKH OO0JaropoXeHHOE BO-
JOKHO U TKaHU U3 TaKUX BOJIOKOH MPOU3BOJAT MO HKOJOTUYECKH Oe30macHbIM
TEXHOJIOTUAM I COPOYEYHO-OJy304HOIO ACCOPTUMEHTA JI€TCKOW OJIEXKIBI.
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JIbHsIHAsT SKOTKaHb OOMaNaeT yJyYUIeHHbIMH TMTMEHUYECKHUMH, aHTUMUKPOOHBI-
MH, IKCIUTyaTallMOHHBIMU CBOMCTBaMHU [5].

Cpenu poOCCHIMCKUX MPEINPUATHII HMHTEPECHbl Pa3pabOTKU TEKCTUIILHOU
Kopropauun «YalKOBCKMH TEKCTUIIb». DTO pa3padOTKa KOJUIEKIIMH MaTepHUATIOB
JUIA  IIKOJBHOW (OpPMBI C MATKOM OTHENKOW, HEOOXOAMMBIMU (PHU3UKO-
MEXaHUYECKHMH CBOMCTBAMH M MOJIHOM IIBETOBOM raMMOM. [[JIs1 OCEHHEe-3UMHETrO
ce3oHa mMeeTcsa oOoramieHHas XxJonkoM (80%) MacioBOJOOTTAIKHBAIONIAS CO
cOaJIaHCUPOBAHHBIM COOTHOIIEHUEM MOBBIIIEHHOW KOM(POPTHOCTH U MPOYHOCTH.

JIXKMHCBI MOJIB3YIOTCSI 0CO00M MOMYJISPHOCTBIO y AETEH U MOAPOCTKOB C Me-
TabosnyeckuM CUHIpoMoM. COBpeMEHHbIE JPKUHCOBBIE MaTepHallbl U3rOTaBIIUBA-
10T C MacJIOBOJIOOTTAJIKMBAIOIIEH OTJEIKON ¢ (hyTepOBaHHOM (JIETKOM MOABOPCOB-
KOM) M3HAHOYHOW CTOPOHBI TKaHHU, 4TO oOecreynBaeT KOM(OPTHOE COCTOSHUE
MOJIOJIEKHOTO TPOCTPAHCTBA, CO37aBasi HEOOXOIMMBIM TEIJIOBOW OajaHC C OKpYy-
JKAKOIIEH CpeIoi.

Jna neter U moJIpOCTKOB C MATOJIOTUEN OKUPEHUS PEKOMEHIOBAHO MPHUME-
HEHHE TPHUKOTAXHBIX MOJIOTEH. TPUKOTaX C Pa3IWYHBIMU CBOMCTBAMM: CTOMKO-
CThIO K aTMOC(HEpHBIM BO3JEHCTBUSAM, 3arpsi3HEHUIO U BJIare, BO3AYXOIMPOHHUIIAL-
MOCTBIO, MSTKOCTBIO M U3bICKAHHOCTBIO — MOJY4YaroT, IPUMEHSS NPO(UIIbHbBIE HU-
TH, CHEIUATBLHON TEXHOJOIMU HM3roToBiieHUs. OCOOCHHO Pa3HOOOpa3eH BBIMYCK
(bacoHHOW MpsKU: BOPCOBOM, MYIIKOBATOM, 0aXxpoOMUaToOM, JIGHTOYHOU, BOJIHOOO-
pa3HOM.

O0beM MPOU3BOJICTBA U OTPEOJICHHSI HETKAHBIX MAaTEPHAJIOB PacTeT OBbICT-
pee, 4eM TKaHel U TPUKOTaka. DTO OOBSACHAETCS CaMbIM KOPOTKUM M JCIIEBBIM
CIIOCOOOM TMOJY4YEHHUs HIMPOKOTO0 aCCOPTUMEHTA TAaKUX IMOJOTEH OT HMCXOIHOTO
CBIPbSI 1O TOTOBOM MPOAYKIMHU. B MpOu3BOACTBE HETKAHBIX MAaTEPHUANIOB, IIPUME-
HSEMBIX B JIETCKOM aCCOPTUMEHTE OAECXKIbl, CIEAYET OTMETUTH TEPMOCKPEIUICH-
HbI€ IIOJOTHA C MCIOJIb30BAHUEM HATYyPAJIBHOIO IIEPCTSHOIO ChIPbS (KO3bs
HIEPCTH).

Takum oOpa3zom, mMaTepuabl AJIA OASXKAbl AeTell u noapoctkoB ¢ MC, no-
CTENEHHO CTaHOBATCA 00Jiee HKOJIOIMYHbIE, IPUPOJIHBIE, C YIYUIIEHHBIMUA CBOM-
CTBaMH, CO cOaJaHCHPOBAaHHBIM COOTHOILIEHUEM TMOBBIIIEHHONH KOM(pOPTHOCTU U
NOKa3arejlssM NPOYHOCTH, YTO BaXXHO B BBIOOpE MaTepuUalioB B COOTBETCTBUU C
KU3ZHENIEATEIbHOCTBI0O U Pa3BUTHUEM oOpraHu3Ma. PalmoHanbHbI BBIOOp Hakera
MaTepHaJIOB MO3BOJIUT 00ECIEUNUTh COPA3MEPHOCTh U TEPMOCTAOMIBHOCTD OJEK-
JIbl, TAPMOHUYHOE (PU3MUECKOE PA3BUTHE, BOCCTAHOBIICHUE KOXKHBIX HAPYIICHUH,
COOTBETCTBHE OCHOBHBIM T'MTMEHUYECKUM MPUHIIMIIAM U 30POBOMY 00pa3y >Ku3-
HU JieTeil u nogapoctkoB ¢ MC.

Cnucok Jurepatypsbl

l. TP TC 007/2011 ot 23. 09. 2011 Ne 797 Texuuueckuit persiameHT TaMOKEHHOTO
Coroza «O 6e30macHOCTH MPOAYKITUH, IPEIHA3HAYCHHOH [T IeTeH M MTOIPOCTKOBY

2. CanlluH 2.4.7./1.1.1286-03 «I'urnenuyeckue TpebOBaHUs K OACKIE AETEH, MO-
pOocTKOB U B3pocibix» oT 20.06.03

3. MaxpoBa M.A. HacnenctBeHHass mpeapacrolioKEHHOCTh K MeTaboInYecKoMy
cuaapomy y gerei. [Texct] ABroped. amec. ...k-Ta Men. Hayk./MaxpoBa MN.A.— CaHKT-
[TetepOypr, 2011.— 23 c.
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4. I[MTatenr P® 2439219 Tkanp gus gerckoit oxexnapl/ 3assiaecno 2010.08.10.
Ne2010141314/12, ony6ur. 10.01.2012.

5. [Matent P® 2151223 Dkotkanb / 3asBaeHo 1999.20.07. Ne99115817/12, omy6m.
20.06.2000.

HNHTEJ/UIEKTYAJIBHASA AJAIITAIOUA MOJAEJIN OBYYAEMOI'O ITPH
INPOBJIEMHOM OBYYEHHUU

Knwkun B.3.

JOLIEHT Ka(eapbl BBIYUCIUTEIbHON TEXHUKH DU3UKO-TEXHOJIOTUYECKOTO
MHCTUTYTa Y pajabCKOro (herepanbHOr0 YHUBEPCUTETA,

KaH[l. pU3.-MaT. HAYK,

Poccus, r. ExkarepunOypr

IInomnuxoe B.IO.

CT. TpenoaaBaTeb Kadeapbl BHIYUCIUTENbHON TeXHUKU DU3NKO-
TEXHOJIOTUYECKOT'0 MHCTUTYTa Y PpajbCKOro (penepaibHOro YHUBEPCUTETA,
Poccus, r. ExarepunOypr

Eecuxoe /I.C.

CT. TIpenoaBaTelb Kadeapsl BBIUUCIUTENbHON TeXHUKH DU3NKO-
TEXHOJIOTHYECKOTO HHCTUTYTa Y palibcKoro (heepaabHOr0 YHUBEPCUTETA,
Poccus, r. EkarepunOypr

PaccmoTtpen TexHomorndeckuid acekT pazpadbotkun Web-oprueHTHpOBaHHON 00ydJaromiei
CHCTEMBI Ha OCHOBE HedyeTKoro AesTenbHOCTHOrO MOAX0/a, B KOTOPOM MOJIENb 00yd4aeMoro u
nporecc OOy4YeHHs1 OCHOBaHBI HA HEYETKUX 3HAHHSX W METOJaX MCKYCCTBEHHOTO MHTEIIJICKTA:
MHTEJUIEKTyallbHasl aanTanys 00y4aeMoro nmpu npodIeMHOM 00ydeHUH.

Kniouesvie cnosa: web-opueHTHPOBAHHBIE WHTEUICKTYaJbHbIC OOYYaIOLIHE CHUCTEMBI
(MOC), HeueTkHit NESITEIBHOCTHBIN TOAXO0A B OOYYEHHUH, MPOOJIIEMHOE 00yUYeHHEe, HHTEIUICKTY-
ayibHas ajanTanus ooydaeMoro, mporpammHas apxurexrypa MOC.

lIpobnemnoe obyuenue — OpraHU30BaHHBIA MpenojiaBaTeneM (00yuaronieit
CHUCTEMOM) CMmoco0 AaKTUBHOTO B3aWMOJCHCTBUA O00y4aeMOro ¢ npobieMHO-
npeoCcmasieHHbiM cooepiicanuem o0yyeHus:, B X0Ae KOTOPOro OH MPUOOIIAETCS K
00bEeKMUBHBIM NPOMUBOPEUUAM HAYUHO20 3HAHUSL U CNOCOOAM UX peuleHUsl, YIUT-
Cs MBICJIUTh, TBOPUYECKH YCBAaUBaTh 3HaHUA, [1].

Kak coobmanocs panee, B OU3HKO-TEXHOJIOTMYECKOM HHCTUTYTE Y paib-
ckoro denepanbHOr0 YHHUBEpPCUTETa TPOBOJSATCS HCCIEAOBAaHUS U pa3paboTKa
Web-opueHTHpoBaHHON 00yUaroIiel cucTeMbl Ha OCHOBe Heuemkozo Oesmeinb-
HOCMHO20 N00X00d, B KOTOPOM MOJIEJIb 00y4aeMOro M IMpolecc 00yueHus OCHOBA-
HbI Ha HEYCTKUX 3HAHUSAX M METOJaX MCKYCCTBEHHOTO MHTEUIeKTa [2]. B manHOM
COOOIICHNH KPAaTKO PACCMOTPEH TEXHOJOTUYECKUN acTIEKT MPOBOANMBIX UCCIIEI0-
BaHWI: MHTEJUICKTyJIbHAS aIalTalus 00y4aeMoro Mpu MpoOJIEeMHOM 00yUYEHUH.
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Cxema mpoOieMHOTO O0yuYeHHs, MPEACTaBICHA KaK IOCIeI0BATEIbHOCTD
poleayp, BKIIOUYAOIMKX: 1) MOCTAaHOBKY MpernojaaBaTeneM (oOydaromieil cucre-
MOI) y4eOHO-poOIeMHON 3a1aun, 2) cO31aHue Uil Moab30oBaTess (00yuaeMoro)
npobonemnou cumyayuu, 3) 0CoO3HaHUE O0y4aeMbIM, IPUHITHE U PA3pEIICHUE UM
BO3HHKIIIEH TTPOOJIEMBI, B MPOIIECCE KOTOPOTO OH OBJIA/IEBACT 0OOOIIEHHBIMU CTIO-
cobamu pUOOPETEHUST HOBBIX 3HAHUM, 4) MPUMEHEHUE YCBOCHHBIX CIIOCOOOB st
pelieHusl KOHKpeTHBIX 3a1a4d. Hanomuum, npobaemuas cumyayus — 3TO MO3HaBa-
TeJbHasl 3a/1a4a, KOTOpask XapaKTepU3yeTcs MPOTUBOPEUHEM MEXTY UMEIOIIUMUCS
3HAHUSIMU, YMEHHUSIMU, OTHOIICHUSIMU U MPEIBIBISIEMbIM TPEOOBAHUEM.

N3 onucanHo# cxeMbl MpoOJIeMHOT0 O0y4YeHHUs] XOPOIIO MPOCMATPUBAETCS
ee JIOTHKa, KOTOPYI0 MOKHO omucarh ¢ nomouisto [IIIT (mpenukaTsl nepBoro mo-
psaKa), W, pacimupsisa jaajiee, — C MMOMOIIbI0 HEUEeTKUX MpaBui Ha sizbike SWI-
Prolog. ®aktuuecku B pa3pabaTbiBaeMoil 00yUaromei cucTeMe JJis 3TOrO BbIJIE-
nena Ilogcucrema Anmanranuu OGydaemoro (ITAO), Bimrovaromias 0a3y 3HaHUM,
OMHCHIBAIOIIYIO CXEMY MPOOJIEMHOTr0 OO0y4YeHHs C MOMOIIbI0 (pAaKTOB U TMPABHII,
pemiatenb 3aaad, ONEPUPYIONMH ¢ STOM 0a3oi 3HAHUM U TOJIb30BaTElEM
B IMAJIOTOBOM PEXUME, U COOTBETCTBYIOIINN JAHHOU MOJCUCTEME MHOIOOKOHHBIN
MI0JIb30BATEIILCKUN MHTEPPEIIC.

SAnpo I[TAO — 6a3a 3HaHull U pemiaTenb — HanKucanbl Ha s3bike SWI-Prolog u
pa3merniensl Ha otaenbHoM cepBepe SWI-Prolog http, [3]. docTyn k aTomy mipoJio-
TOBCKOMY CE€PBEPY OCYILECTBIISIETCS U3 MPOKCU-CEPBEPA, BHIMIOJHEHHOTO O CTaH-
JApTHOW CXeMe, HO paboTaloIlIero ¢ yrnpaBJsieMON ceccuel CBA3M, 00ecreynBaro-
nieil pemenre HehopMaM30BaHHBIX 33/1a4d B pexkume auanora. KimeHTckas yacTh
noacuctembl [TAO MoxkeT pa3memiarbcst Ha JIOOOM CTaHAApTHOM Opaysepe (Te-
ctupoBajack Ha Opaysepe Mozilla Firefox) n nanucana Ha si3pike JavaScript ¢ uc-
MOJIb30BaHNEM OnOmoTeku jQuery.

OddexTuBHOCTh MPOOIEMHOTO OOYYEHHS €IIe MPEACTOUT MPOBEPSATH, HO
GyHKIMOHANBHBIA MHCTPYMEHT i 3Toro — mojacucteMa [TAO nucraHnmMoHHOMN
o0yuarolei cucteMsl pa3paboTaHa U TPOTECTUPOBAHA.

Cnmcok Jurepartypsl

1. KacesiHoB B. H., KacesiHoBa E. B. /luctannmonHoe o0ydeHHE: METOIBI M CPE/I-
CTBa allanTUBHON THIIEpMena.
http://www.iis.nsk.su/files/articles/sbor_kas 11 kasyanov_kasyanova.pdf

2. Kimrokun B. D. Web-opueHTnpoBaHHBIE MHTEIICKTYallbHBIE 00y4YaloIne CUCTe-

MBI Ha OCHOBE HEYETKOTO JEATEIFHOCTHOrO moaxona B oOyuenun // Hayka m oOpasoBanue:
3JIEKTPOHHOE HayudHO-TexHuueckoe u3nanue. Cepus MuxenepHoe oOpaszoBanue. 11 HoOsOpb
2012. - C.23-43

3. Kmrokun B. 3. IIporpaMma-pemaTens uisi I€IyKTUBHOTO BBIBOJA M3 CHCTEMBI
HEYETKUX MMIUIMKAIMKM ¢ MPOU3BOJIBHBIM YUCIOM NMOCHUIOK Ha si3bike SWI-Prolog. Cunerens-
CTBO O rOCYJapCTBEHHOU peructpauuu nporpaMmsl At 9BM Ne 2013615326 ot 04 urons 2013
T.

BJIUAHUE TPAHCIIOPTHO-OKCIVIYATAIIMOHHBIX KAYECTB
ABTOMOBWIBHBIX TOPOI' HA MAPIIPYTHYIO CKOPOCTb
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Konopawoea E.B.
npodeccop Kadeapbl TEXHUYSCKOTO CEPBUCA U TEXHOJIOTHH MAIIMHOCTPOSHUS

®I'bOY BIIO Boponexcknii 'AY, n-p TexH. HayK,
Poccus, r. Boponex

Ckpovinnukoe A.B.

3aB. kadeapoit unpopmarmonnoi 6ezonacnoctu I'BOY BIIO «BopoHexckuii
rOCy/IapCTBEHHBIN YHUBEPCUTET NHKEHEPHBIX TEXHOJIOTHI», I-p TEXH. HAYK,
Poccus, r. BopoHex

Jopoxun C.B.

noteHT kadeapsl apTomodusiei u ceppuca ®I'bOY BIIO «Boponexckas
roCy1apCTBEHHAs JIECOTEXHUYECKAs aKaJIeMusDy, KaH/l. TEXH. HAYK,
Poccus, r. Boponex

Ckeopuyoea T.B.

JOLIEHT Ka(eapbl BBIYUCIUTEILHON TEXHUKH U NH(POPMALMOHHBIX CUCTEM
OI'bOY BIIO «BopoHexkckas rocy 1apcTBEHHAs JIECOTEXHUYECKAs aKaJeMusy,
KaHJ. TEXH. HaYyK,

Poccus, r. BopoHex

YQucmakoe A.I.

actiupaHT kadenpsl nHbopmannonnon 6ezomacHoct ®I'BOY BITO «Boponex-
CKHI1 TOCYJapCTBEHHBI YHUBEPCUTET UHKEHEPHBIX TEXHOJIOTHI,

Poccus, r. Boponex

B pesynbraTte npoBeaEHHBIX SKCIIEPUMEHTAIBHBIX paO0OT YCTAHOBJICHBI KOJMUYECTBCHHBIC
CBSI3M MapIIPYTHOW CKOPOCTH JBM)KCHHUS C OCHOBHBIMH IapaMeTpaMH TPACChl JOPOTH U €€ 00y-
CTpOﬁCTBa. HOJ’Iy‘-ICHBI JaHHBIC, ITO3BOJIAOIIUEC OLUCHUTHL BIUSIHHC pOBHOCTI/I Ha CKOpOCTL JBH-
JKEHUs aBTOMOOHIICH.

Knrouegvie cnosa: mapuipyTHasi CKOpOCTb, 10pOra, OMEXH, MPOJOIbHBIM YKIIOH, POB-
HOCTb JJOPOKHOT'O MOKPBITHS, TPAHCIIOPTHBIN MOTOK.

POBHOCTE TOPOXKHOTO TOKPBHITHSI OKa3bIBAET BIUSHHE, MPEXK]E BCEro, Ha
CKOPOCTb JIBIDKEHHSI aBTOMOOMIIEH. ABTOpaMHu MPOBOJIUIUCH MACCOBBIE KCIIEPHU-
MEHTaJIbHbIE pabOTHI C UCIIOJIb30BAHUEM JIBYX METOJIOB: 1) METOJ «ClieJOBaHUs 32
JUACPOM»; 2) METOJ MCCIEAOBAHMS Ha JIOKAJNbHBIX ydacTKax. OTIWYUTENbHOU
0COOEHHOCTBIO MPOU3BOJICTBA MOJEBBIX Pa0OT MO MEPBOMY METOJY SIBIISETCS U3-
MEPEHHSI POBHOCTH MOKPBITUSI U CKOPOCTH JBMIKEHHUS IO MapIIPyTy Ha BHIOpaH-
HOM yuactke noporu (miuHou 4-10 kMm). OnHako, peajabHbIE YCIOBUS JBHXKCHUS
aBTOMOOUIIEH TOYHEE OTpakaeT MapIIpyTHas: CKOPOCTh JABUKEHUS TPAHCTIOPTHOTO
notoka [1, ¢.67].

YcraHoBlieHa clie1yroliasi 3aBUCUMOCTD Il MAPUIPYTHOTO JABUKEHUS

V=73,93-0,128, (1)
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rae V - CpefHsisi CKOPOCTh TPAHCIOPTHOTO MOTOKAa MO Mapuipyty, Km/4; S -
CpEeIHsIsl POBHOCThH OKPBITUSA 110 MapIIPYTy, CM/KM.

3aBucuMocTs it 2 Metona V; =a, —b, S, (2)
rae V; - cpemHss CKOPOCTh | MApPKU aBTOMOOMIIL, KM/Y; a b, - HapaMeTpsl ypaB-

HeHust (tabnuma 1). B pe3ynbraTe NpOBENEHHBIX ASKCHEPUMEHTAIBHBIX PadoT
YCTAHOBJICHBI KOJIMYECTBEHHBIE CBSI3U MAPIIPYTHON CKOPOCTU JBUKEHHUS C OCHOB-
HBIMU MTapaMeTpaMH TPACCHI JOPOTHU U €€ 00yCTpOMCTBA.

YpaBHeHue perpeccuu B 00111eM BUIE UMEET BU]

Y =a,+a;N+a,P, +a;i+ac; +asll, 3)
rae Y - mobas M3 IBYX XapaKTePUCTUK MAapIIPYTHOW CKOPOCTH, KM/Y;
a,,a,,...,as - Koopduuuentsl perpeccun (tabmuua 2); N - 9acoBas MHTEHCHB-
HOCTb JIBUKECHHUS

N =0,076N,, 4)

Trac N, - cpeaneroaoBass CyrodyHas MHTCHCHUBHOCTL JABMXKCHMA, aBT/Cy'T; P, - CO-

CTaB JBIKCHHS, XapaKTePU3yeMbIil yIEIbHBIM BECOM JIETKOBOTO aBTOMOOWIIS B
MIOTOKE, B JIOJISIX CAWHMIIBL; i - CPEIHEB3BEIICHHOE 3HAYCHUE TPOJIOJIBHBIX YKIIO-
_ n
HOB Ha MapupyTe { = ) [;i/L, rae 1, - JIMHA y4acTKa C [ yKIOHOM, KM; L — 06-
i=1
1as NPOTSHKEHHOCTh MapIIpyTa (L =31, ), KM; o, - CTaHJApT OTKJIOHEHHs YKIIO-
HOB, %o0;

2

> -i) | Xl
i | i=
L L

rae 11 - koapuimenT noMexoHaChIIIEHHOCTH, ONPEACIIeMbIN 10 (opMyIie

k
> n,(100 - m; )1

=i 6
L ; (6)

rae Ak - 9MCiIo BUIOB IIOMEX, BCTPEYANOIIMXCS HA JJAHHOM y4YacTKe JOPOTrH, IIT; n.

- YUCIIO MOMEX KaXKI0ro BMJA, INT; m, - IIapaMETP YPaBHEHHUs, ONPEACIACMbIH
m; =V, -100% /V,, TI€ V, - CKOPOCTb JBMKEHHUS JI0 U IOCJIE€ IPOXO0XKICHHS I10-
MEXH, KM/4; v, - CKOPOCTb JBHKCHUS IIPH IIPOXOKAECHUU IIOMEXH, KM/U; 1 - JUIH-

Ha 30HBI BIUSHUS IOMEX JAHHOTO BUIA, KM.
Wcnonw3ys 1aHHble TaOIUIbI 2 U ypaBHEHHUE (2), MOXKHO OLICHUTH BIUSHHE
POBHOCTH Ha CKOPOCTH JIBM)KCHHSI aBTOMOOUJIEH.

Tabmuma 2
3HavyeHus mapamMeTpoB ypaBHeHus (2) [2, c.13]
3HaueHHs TapaMeTpoOB
Mapku aBTOMOOMIIEH
ay b,
JlerkoBrie 81,76 0,074
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['py3oBbIe 68,17 0,054
ABTOOYCHBI 71,49 0,060
IToTox 72,12 0,060

Benuuuusl M; u 1, MoryT GbITh onpejieneHs! ¢ UCMOIb30BaHMEM TaOIUIbI

3.
Tabnuma 3
I'pannyHble 3HAYEHHS] APTYMEHTOB YpaBHeHus1 perpeccuu (3)
No Xapakrepuctuka | [lo mumpune 3HayeHus K03PuuneHTon
n_ MapIIpyTHOH MpOoE3Ken a, a a, a a as
CKOPOCTH JacTH
Matematuueckoe 7,5 65,68 | -0,012 | 6,606 | -0,242 | -0,11 -1,643
1 OKUJaHHE 10,5 74,76 | -0,01 |11,282 | -0,219 | -0,098 | -1,722
CROPOCTH_ 2x7,5 | 8326 | -0,008 | 13,764 | -0,202 | -0,087 | -0,936
JIBWOKEHUSA, V
Crangapt 7,5 10,62 | -0,02 1,72 | 0,019 0,02 0,113
o) OTKJIOHEHHS 10,5 12,27 | -0,005 1,99 0,017 0,019 0,0205
ckopoctH, Oy, 2x7,5 13,89 | -0,001 | 2,062 | 0,016 | 0,018 0,088

B Tabnune 4 npeacraBieHbl JaHHbBIC, MOJYYECHHBIE JUIS PA3IMYHBIX BUIOB
OMEX JIBH)KEHHIO B pe3yJibTaTe 00pabOTKU OOIIMPHOTO SKCIIEPUMEHTAIBLHOTO Ma-
tepuasia. K momexam ABM)XEHHIO OTHECEHBI MEPECEUECHHs] C aBTOMOOWJIbHBIMU U
KEJIE3HBIMU J0pPOraMH U JIPYyrUe COOpPYKEHHs Ha JOpOrax, B LIEJIOM CIIOCOOCTBY-
IOLIUE YJTYyYUIEHUIO YCIOBUM JBUKEHUS TPAHCIIOPTHOTO MOTOKA, HO BBI3BIBAIOIINE
HOBBIIIEHHOE BHUMAaHUE BOJAUTENEH, HEOOXOAUMOCTh MAHEBPUPOBAHUS U, B KO-
HEYHOM CuéTe, CHUKEHUE CKOPOCTH JBMXKEHMs. B Tabnuue 5 npeacraBiieHsl rpa-
HUYHBIE 3HAYEHUS apryMEHTOB, IPH KOTOPBIX JEUCTBUTEIILHO YPAaBHEHHUE perpec-

cuu (3).
Ta0muua 4
3uavenusi Besuuud 1; u | ypaBHenus (5)
2-X TOJIOCH. 3-X IMOJIOCH. 4-X MOJIOCH.
Bunsl nomex
m; / n m; / n m; / n
MocTts! mmmHOM 10 50 M 82,5 0,4 92,9 0,4 92,5 0,7
Cwe3npl ¢ jopor 92,0 0,3278 94,3 0,454 96,4 0,383
DcTakajbl HaJl TOPOTon 92,0 0,275 98,0 0,363 99,0 0,402
[TyTenpoBobI 84.9 0,550 90,8 0,704 91,7 0,803
Ta6muma 5
I'pannyHbIe 3HAYEHHSI APTYMEHTOB YPABHEHHUSI perpeccuu
I_HprlHa HpOGS)KCﬁ FpaHI/ILIHBIG SHAUYCHHUA apryYMCHTOB
YaCcTH J0POTH, M No;, aBT/4 Py, % 1, %o G Y00 I
7,5 30+300 0,15+0,40 0+35 0+32 0+10
10,5 80+500 0,15+0,40 0+22 0+18 0+8
2x7,5 100+800 0,15+0,40 0+12 0+9 0+10
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B cBs3u ¢ Tem, 4To ypaBHeHUE (3) yCTaHOBJIEHO IO MarepualiaM 3KCIepH-
MEHTaJIbHBIX PabOT, MPOBENEHHBIX B JIETHEE BPEMs, MPU OMPEEICHUHN CPETHEr0-
JIOBOM MaplIpyTHOM CKOPOCTH, HEOOXOJAMMO YUUTHIBATH MOTOIHO-KIUMATUYECKHUE
YCJIOBUS ITyTEM YMHOKEHHSI OKOHYATEJILHOTO PE3YNIbTaTa Ha KOOPQULHUEHT 4, .

Cnmcok Jiureparypsl
1. Konnpamosa E.B., BonkoB A.M. IloBbllieHne TpaHCIIOPTHOW pabOTHI aBTOMOOUIIb-
HBIX JIOPOT B palloHe J1eco3aroToBoK. - Boponex: Tunorpadus BI'Y, 2012. — 230 c.
2. CkpeinaukoB A.B., Konapamosa E.B., CkBopuosa T.B. Meron ontumuzanuu mnjiaHoB
PEMOHTA yYacCTKOB JIECHBIX aBTOMOOMJIBHBIX opor // CoBpeMeHHble MpobieMbl HAyKu U 00pa-
3oBanud. — 2011. — Ne 6; URL: www.science-education.ru/100-5155.

®OPMHUPOBAHUE I'OJIOCOBBIX OMIOBENIEHU J1JIsI CACTEMBbBI
MOHHUTOPHHI'A NAGIOS

Konaues E.B.

MarucTpaHT Mo HamnpasieHuio nHpopmaruka u BT,
CoBpeMeHHasi TyMaHUTapHAs aKaJeMHUs,

Poccus, r. MockBa

B crartbe paccmarpuBatoTcsi 0a30Bble HACTPOMKHU JUIs1 HOPMHUPOBAHUS TOJIOCOBBIX OMOBE-
IeHUH 1o TeneoHy OT CUCTeMbl MOHUTOpHMHIa Nagios i aJMHUHUCTPATOPOB CEPBEPOB MU
CEPBHUCOB.

Knroueswvie cnosa: nagios, asterisk, ro1ocoBbIe ONOBEIICHUS, CHCTEMbI MOHUTOPUHTA.

MOHUTOPUHT — 3TO OJHA W3 OCHOBHBIX COCTABIISIONIUX KAYECTBEHHOTO CEp-
Bruca [1-4]. CnoxxHO TIpeACcTaBUTh cebe HOPMAJIbLHOI'O XOCTHHT-TIpOBaijepa 0e3
CUCTEMbl MOHUTOPHMHTA, KOTOpas Obl CBOCBPEMEHHO OIOBEIIAJa CUCTEMHBIX a/l-
MUHUCTPATOPOB O JHOOBIX Ipobiemax ¢ cepsepamu [5-7]. He Bcerna ObiBaeT BO3-
MO>KHOCTb OTIEPAaTUBHO MPOBEPUTH CBOM MOYTOBBIN SIIUK U CBOEBPEMEHHO OTpea-
TUPOBAaTh HA BO3HUKIIKE MPOOJIEMBbl. BOTBITMHCTBO pENICHHI, KOTOPHIE MOXKHO
HAWTH B UHTEPHETE, 00JIaIal0T PSAOM HETOCTATKOB [8, 9]:

. Nagios u Asterisk 7o KHBI HAXOAUTHCS HA OJTHOM CEpPBEPE.
. Tpebyercs Hanmnuue ycranosineHHoro 11O mist cuHTe3a peun.
. Tenedpon ammMunucTpaTopa 3aMKCUPOBAH B CKPHUMTE M OH IMOTY4YaeT

BCE yBenomineHnus.

. Hcnonp3oBanue mabIOHOB HE TMO3BOJISET MPOU3BOAUTH MPOU3BOIIb-
HBIC PEUYCBBIC YBEIOMIICHHUS.

B crarbe mpemnaraeTcst peanuzanus penieHus B 00MUX depTax ¢ MpUMeHe-
HueM cepBuca Google Translate. B nagios co3zmatotcst 00BEKTHI contact ¢ yKa3aHU-
eM HoMmepa TenedoHa B mapamerpe address u komaHwl notify-by-phone u host-
notify-by-phone, KoTopble 3alyCKalT CKpPUNT /etc/nagios3/notify by phone.sh ¢
napamMeTpaMH ToJydaTess YBeIOMICHHS 1 HaWMEHOBAHUEM CEpBHCA WIIH CEpBepa,
TpeOyromero BMemnarenscTBa. CKpHIIT, B CBOIO o4epenpb, 1o ssh mepemaer mapa-
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MeTpbl Ha Asterisk cepBep, rie BBINOMHAETCS MPeoOpa3oBaHHE TEKCTa B Pedb C
nomotipio cepuca Google Translate u BBIMONHSIETCS 3BOHOK IO YKa3aHHOMY B
napameTrpax KoHtakra Homepy [10, 11]:

Ha cropone Asterisk 3amyckaercsi ckpunt /etc/asterisk/nagios call.sh, xo-
TOpBI TeHepupyet call files nnst Asterisk ¢ mepeMeHHOH, colepiKalleil CIHCOK
¢dpa3, KOTOpbIE HYKHO O3BYUHUTb.

[Tponiecc ycranoBku Nagios u Asterisk omucan He Oyner, MpearonoKu-
TEIbHO 00a ATHUX CEpBHCA y BaC HACTPOEHBI M yke paboraror. Haunem c wactu
Asterisk cepBepa. Co3naeM ckpunT /etc/asterisk/nagios call.sh:

#!/bin/bash

#Pa30upaeM NoydeHHOE YBEIOMIICHHE

number=$1

alarmtext=3$2

alarmid=$3

alarmtext="echo ${data} | tr "[:upper:]" "[:lower:]" | sed 's/ /+/g" "

#lIpeoOpa3yem NoaydeHHOE TEKCTOBOE YBEIOMIIEHUE B 3BYKOBOM (pailr.

cd /var/spool/alarm

wget -U "Mozilla/5.0 (X11; Ubuntu; Linux 1686; rv:33.0) Gecko/20100101
Firefox/33.0" "http://translate.google.com/translate tts?q="S$alarmtext"&tl=ru" -O
alarm$alarmid.mp3

#BpinonHaem npeoOpazoBaHue mp3 ¢aina B (PopMar COBMECTHUMBIA C
Asterisk

/usr/bin/sox alarm$alarmid.mp3 -r 8000 alarm$alarmid.ul

/bin/mv -f alarm$alarmid.ul alarm$alarmid.ulaw

/bin/rm alarm$alarmid.mp3

#Co3naemM UCXOIsIIIHI 3BOHOK

echo "Channel: SIP/$1

MaxRetries: 2

RetryTime: 60

WaitTime: 30

Context: alarm

Extension: s

Priority: 1

Set: alarmid=$alarmid" > alarm$alarmid.call

#YcranaBnuBaeM rpasa s Qaiisia 3BOHKa M TTOMEIIAEM €r0 B UCXOJISIIYIO
ouepeb

/bin/chmod 666 alarm$alarmid.call

/bin/mv alarm$alarmid.call /var/spool/asterisk/outgoing

Coznaem dialplan a1t BBITIOJIHEHHS 3BOHKA C OTTOBEIIICHUEM:

/etc/asterisk/extensions.conf

[alarm]

exten => s,1,Answer

exten => s,2,NoOp(alarmid: ${alarmid})

exten => s,3,Playback(/var/spool/alarm/alarm$ {alarmid})

exten => s,4,Hangup
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echo "100 PROBLEM Host ISP status DOWN" | /etc/asterisk/nagios_call.sh

[Tocne Toro, kak 0OHAPYKUTE BOZMOXKHBIE OMIUOKH WM HEJOPAOOTKHU U JI0-
OWIKCh MOJIydeHus 3BOHKa U coobOuieHus «Buumanue! [Ipo6iema. XocT - untep-
HET cepBUC npoBaiaep. CTaTyc - HEIOCTYIEH», MOXKHO IIEPEUTH K CIECAYIOIEMY
1ary ¥ MoJArOTOBUTH BO3MOKHOCTh TIOJTyYEHHSI OTTOBEIIEHUH 10 ceTh yepe3 ssh.

I'enepupyem otnenbsHbli ssh ceptudukar 6e3 passphrase:

ssh-keygen -t rsa -b 4096

Conepxumoe id _rsa.pub nobaensem B /root/.ssh/authorized keys n no6aB-
JsieM B Ha4allo CTPOKU mapameTp command. Ilpu 5ToM He 3a0BITh BBICTABUTH Ipa-
Ba JIOCTYIIA:

chmod 600 /root/.ssh/authorized keys

@aiin y Hac OyJeT BHIMJISAETh IPUMEPHO TaK:

command="/etc/asterisk/nagios_call.sh"

ssh-rsa fingerprint ceptudukara= root@nagios

[IpoBepsieM MPaBUIBLHOCTh HACTPONKK MPUOIUZUTETHHO CIECAYIONMEH KO-
MaH/JIOH.

echo "100 PROBLEM Host ISP status DOWN" | ssh -I root -i id _rsa lo-
calhost

Teneps nopadboraem ¢ cepBepoM Nagios. [Ipennonoxum, y Hac €CTb HEKUU
KOHTaKT:
define contact{

contact name serveradmin

use generic-contact

alias Server Admin

service notification period dayhours

host notification period dayhours
service_notification_options w,C,I
host_notification_options C,W
service_notification_commands notify-service-by-phone
host_notification commands notify-host-by-phone
email test@example.com
address2 Admin_Contact Number
b

3meck mepuoj yBEAOMIICHUH 3aMEHsIeTCSl Ha daytime, IPEIBAPUTEIHLHO OIIH-
CaHHOU define timeperiod), KOTOPBI COOTBETCTBYET BpeMeHH ¢ 8- 10 21-ro da-
coB. Ecnmm ammMuHuUCTpaTop cepBepa, Ha KOTOPOM IMPOU3OIIO COOBITHE TOTOB TO-
Jy4aTh 3BOHKU U HOYBIO, MOXHO OCTaBUTh 24x7. 1 mobasisieTcs mojie ¢ HauMeHO-
BaHueM address2, copeprkariee KOHTAKTHBIN TeaedOHHBIM HOMEP aIMHUHUCTPATO-
pa.

Jlo6aBisieM kKoHTaKT admin_phone B CIMCOK OTBETCTBEHHBIX JIUIT JIJII COOT-
BETCTBYIOIIIETO CEPBHCA WJIM B COOTBETCTBYIOIIYIO contactgroup. Jlanpiie co3maeM
KOMaH/IbI:

define command{

command name notify-host-by-phone
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command_line $USER 1$/notify-by-phone.sh
$CONTACTADDRESS2$ "Host Problem: $NOTIFICATIONTYPES$. Host:
$HOSTNAMES. State: $HOSTSTATES. Address: $HOSTADDRESSS Info:
$HOSTOUTPUTS Time: SLONGDATETIMES" host SHOSTEVENTIDS$

b

define command{
command_name notify-service-by-phone
command _line $USER1$/notify-by-phone.sh

$SCONTACTADDRESS2$ "Service Problem: $NOTIFICATIONTYPES. Service:
$SERVICEDESCS. Host: SHOSTALIASS. Address: SHOSTADDRESSS. State:
$SERVICESTATES. Time: $LONGDATETIMES. Additional Info:
$SERVICEOUTPUTS" service SSERVICEEVENTID$

}

U cam ckpurnr /etc/nagios3/notify by phone.sh cnenyromiero conepxanusi:

#!/bin/bash

number=$1

alarmtext=$2

alarmid=$3

alarmtext="echo ${data} | tr "[:upper:]" "[:lower:]" | sed 's/ /+/g""

echo "${number} ${alarmtext} ${alarmid}" | ssh -i /etc/nagios3/id rsa
root@x.X.X.X

x.X.x.X 73T0 IP aapec Bamiero cepsepa Asterisk. A caiin /etc/nagios3/id rsa -
3TO TOT, KOTOPBIA MBI CreHepupoBaiiu Ha cepBepe Asterisk. ITpu mepBom moaxiro-
YeHUH K HOBOMY CepBepy Ssh 3ampammBaeT MOATBEp)KIEHUE Mepel 3aHECEHUEM
fingerprint ceptudukara B known_hosts. [ToaTomy, Ham HYHO CTaTh MOJIb30BaTE-
JIeM nagios M BPYUYHYIO 3aIyCTUTh CKpUIT /etc/nagios3/notify by phone.sh:

su - nagios

/etc/nagios3/notify by phone.sh 100 PROBLEM Host ISP status DOWN

Ilepen »atum MoxeT moHanoOuTbes 3aMmeHUTh /bin/false Ha /bin/bash wnm
/bin/sh B /etc/password asis mosib3oBaTens nagios.

Takum oOpa3zoM, paccMOTpeH Bonpoc (OPMUPOBAHUS TOJIOCOBBIX OIMOBEIIE-
HUIl 10 TeneoHy OT CUCTEeMBbl MOHHTOpPHHTA Nagios sl aIMUHUCTPATOPOB CEP-
BEPOB WM cepBUCOB. [Toka3aHbl MyTH peaiM3aIluu TaHHOTO PEIICHUS C MPUMEHE-
Huem cepsuca Google Translate.
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CBOP 1 OBPABOTKA BBICTPOMEHAIOHNINXCSA TIAPAMETPOB HA
BOPTY JIETATEJBbHOM TEXHUKH

Ky3omun C.B.
acniupanT OUHAHCOBO-TEXHOJIOTUYECKON aKaJeMuH,
Poccus, . Kopones

B nanHOl cTaThe paccMaTpHBAIOTCS BOIPOCHI, CBSA3aHHBIE ¢ 0OpabOTKOW OBICTPOMEHS-
romuxcs napametpoB (BMII) Ha Gopty u3nenus paketHo-kocmudeckoi Texuuku (PKT). Onpe-
JIeNseTCsl CBSA3b MEXAY IpolieccaMu dKciutyaTauuu TexHuku PKT u ee BiusiHHEeM Ha OKpy»Karo-
Iyro cpeay. JlaHbl MOHATHS MOCIEACTBUI PU aBapUIHBIX CUTYyalUsX U BaKHOCTb MX JETEKTH-
pOBaHUS Ha CTAMM HAvaJbHOTrO mosBieHHA. [lokazaHa Ba)KHOCTh BHOPOAKyCTHMUYECKHX Mapa-
METPOB M UX XapaKTepUCTHKH. [IpMBOAMTCS MCTOpHYECKas CIIpaBKa O KIIIOUEBBIX dTarax B pe-
IICHUH 3aJ[auyl TOJY4YeHHUsl JaHHBIX O Mpolieccax mporekaronmx Ha 6opry usgenus PKT Bo Bpe-
Ml €T0 IKCIUTyaTaluy. BeiieneHsl OCHOBHBIE KOHCTPYKTUBHBIE ITapaMeTphl M TpeOOBaHUS K arl-
napatype o oopadorke BMIT.

Knrouesvie cnosa: ObICTpOM3MEHSIONINECS BHOPOAKYCTUYECKUE TapaMeTphl, KOCMHYE-
CKHUH amnmapar, u3Jeaus paKeTHO-KOCMHUYECKOW TEXHUKH, BO3JICHCTBUE HA OKPYKAIOIIYIO CPEdY.

[TonsiTne HOOCQEPHI MOSBUIIOCH €IIIE 10 TOTO KaK YEJIOBEK CTOJIKHYJICS C IO0-
CIEJACTBUSAMHU DPE3YJIbTATOB CBOMX TEXHOJOTMYECKUX ITPOPBIBOB U JIOCTHKECHHI.
Camo nonsiTue HOOC(hEpHl BKIIOYAET B ce0sl IOCTOSHHOE U 3aKOHOMEPHOE pa3BU-
THE YEJIOBEUECTBA B paMKaxX M3YUYCHUS W TOCTIKCHUS Pa3HOOOpPa3HBIX (PaKkTOpoB
36MHOW U BHE3EMHOUN IPUPOBI.

C TedyeHHEM BpEMEHU YEJIOBEK IIIar 3a I1aroM MOCTUTajl BCE HOBBIE TOPU30H-
Thl B IOHUMAHUU TPUPOABI BEIIEH M CO3JaBAJ HA 3TOM OCHOBE MHHOBALIMOHHBIE
TEXHUYECKUE CPEACTBA U1 PeAU3alMU Pa3IMYHbIX 3a7a4. TakuMu 3aa4amu siB-
JISFOTCAL:
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- OCBOEHHE 3€MHON KOpHI (100bIY€ MOJIE3HBIX MCKOMAEMBIX, CEIBCKOE XO-
3sICTBO, BHIpYOKa Jieca);

- OCBOEHHUE BOAHBIX MPOCTPAHCTB (TPAHCIIOPT, PHIOHBIN POMBICEN, BOCHHO-
CTpaTernyecKkoe Ha3HAuUCHUE);

- OCBOGHHE  BO3AYIIHOTO  MPOCTPAHCTBAa  (TPAaHCIOPT, BOCHHO-
CTpaTernyecKkoe Ha3HAuUCHUE).

B kxaxmol U3 HUX yJanoch MTOOUTHCS 3HAYUTEIBHBIX YCIIEXOB W YBEPCHHO
JIBUTATHCA Jabllle, yIy4lllas U yBEIUYUBasi CBOE MPUCYTCTBUE. B pe3ynbraTte dero
MacIITadbl MPUCYTCTBUS MOCTOSHHO PACIIUPSUIMCH U YBEIMYHUBAIUCH, YTO HE MOT-
JI0 HE OTPA3UTHCS HA CaMOM MPUPO/IE.

YenoBeyecTBO BIIOJIHE 3aKOHOMEPHO JABUTAIOCH JAbllie B CBOEM Pa3BUTHU
¥ B UTOT€ HAIPaBUJIIOCh HA OCBOEHHE KOCMOCA, TJIe Uil MPEOAO0JICHUSI €CTECTBEH-
HBIX 3aKOHOB IIPUPOJIbI MOTPEOOBATIOCH NPUMEHUTH HOBEUIINE pa3pabOTKU U TeX-
HOJIOTHH JiJisi 00€CTeUeHUsl BCEro Ipoiecca paboTOCIOCOOHOCTH KOCMUYECKOU
TEXHUKHU.

B Hamie BpeMs pa3BUTHE COBPEMEHHBIX TEXHOJOTHHI M MacITaboB ee mpHu-
MEHEHHs JTOCTHUIIN OTPOMHBIX pa3MepoB. 3a BpeMsl 3TOTO PAa3BUTHS BO MHOTHX
cdepax He pa3 CIydaIuch KaTacTpo(bl, KOTOPHIE TOJBKO YCYTyOIsIM U TaK CHIIb-
Heiflee BO3IEHCTBHME HA MPUPOAY. Pe3ynbTaThl 3TOTO BO3ACUCTBHUS CTAHOBATCS
BUHBI HE BOOPYKCHHBIM B3TJISIOM, YTO CBHJIETEICTBYET O UPE3MEPHOM HCIIOJIb-
30BaHUU MPUPOTHBIX BO3MOKHOCTEH.

OpHoit u3 Takux cep NeaTeTbHOCTH, T M0 MyTH Pa3BUTHUS U CTAHOBIICHUS
IIPOU30IIII0O MHOXECTBO Mpo0iem, siBisieTcsi kocMuueckas cdepa. OmgHoil u3 cre-
UK ITON cdepbl 3aKIHOYACTCS B CO3JaHUM KPYMHBIX arperaToB /i BBIBOJA
KOCMUYECKHX aIllapaToB Ha OpOUTY WM 3a €€ MPeeIibl, TOITOMY MOCIEICTBUS OT
UX UCIOJIb30BaHUSI MOTYT OBITh BEChMa 3HAUUTENbHBIMU. VIcX0/s1 U3 4ero, KpaitHe
HEOO0XOMMO JIepKaTh MPOLIECCHI, IPOTEKAIOIINE TP IKCIUTyaTallul TEXHUKHU, MO]T
npucTaibHbBIM KOHTposieM. Haxo/isch Ha 3emiie He Bcerjia BO3MOXHO TOUYHO U OIle-
pPaTHBHO OIICHUTH BHEMITATHYIO CUTYAIMIO U MPUHATH HEOOXOAMMBIE MEpHI, TakK
KaK Ha nepefavy JJaHHBIX U X 00pabOTKy HEOOXOIUMO BpeMsl.

Jlsisl ocyIIecTBIEHHUS TOJDKHOTO YPOBHSI KOHTPOJIS MPEIaraeTcsl UCIOIb30-
BaHUE OOPTOBBIX MpubopoB. Cama ujest ’TOro He HOBA, HO HA PAaHHMX dTamax pas-
BUTHS MUKPODJIEKTPOHUKH 3TO ObUIO JIMOO HEBO3MOXHO, JIMOO HEPEHTAOEINbHO,
TaK KakK ammapaTypa TOro BpeMeHH nMmesa Ooibiue radaputsl U Bec. Ceituac oc-
HOBHBIE KOMIIOHEHTHI CTAJId BO MHOT'O pa3 MEHBIIIE U Jerye, 4YTo MO3BOJISET CO3/1a-
BaTh KpallHEe KOMITAKTHBIE YCTPOUCTBA 0OpaOOTKH.

OnHolt U3 MHOTHX 3a7a4 TaKuX IMPUOOPOB sBJsETCS 00paboTka BUOpOaKy-
CTUYECKHUX MapaMeTpoB. BubpoakycTuka MOXKET MpeaTh MHOXKECTBO JAHHBIX, 110
KOTOPBIM MOKHO JJOCTaTOYHO TOYHO OLEHUTHh CUTYallMIO Ha OOpTYy, U B psAaE CIy-
YaeB MOJIHUEHOCHO MPUHATH pelieHre 00 U3MEHEHUH MapaMeTpPOB YCTPOMCTB is
PEeIOTBPAIICHHS aBAPUH.

[TonsiTne BUOpanMyu W aKyCTHKH MPUIUIO B KOCMHUYECKYIO TEXHHUKY C MO-
MEHTOB TEpPBBIX HCHBbITaHUN. Torga ke MOSBHIIACh HEOOXOAMMOCTH IMOJIy4aTh
JaHHBIE O COCTOSIHMM W3JENUS U €T0 OTIEIbHBIX JJIEMEHTaX B 4acTU BUOpOaKy-
CTHUYECKHUX TPOIecCCOB. B 0cOOEHHOCTH M3-3a TOTO, YTO JaHHBIC MapaMeTphl CO-
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npoBoxaatoT PKT B TeueHue Bcero BpemeHu 3Kciutyaraiuu. OCHOBHBIMHU U B TO
&Ke BpeMsl KPUTHYECKUMHU HCTOYHHKAMHU BHOpaIMM SBISAIOTCA: ABUTaTelIbHAs ap-
MaTypa; CpeaHUI NePEXOIHHUK; HUKHUI NEPEXOIHHK; apMaTypa KOHCTPYKLUH.

Jlns obecriedeHust MOBBIIIEHUSI OE30MACHOCTH MyCKOB U MH(POPMATUBHOCTU
MOJTyYaeMBbIX JAHHBIX TPEOyeTCs OTCIIEKUBAHUE OONBIIETO KOJIMYECTBA «TOUCK)
ga m3genuu PKT. Tak xe He0oOXOAMMO MMETh TEXHUYECKHE BO3MOKHOCTH JUIA
O00pTOBOI 00PAaOOTKH U MOJYYEHHsI [TapaMETPOB HA OCHOBAHUM KOTOPBIX BO3MOXK-
HO MPOAHAIU3UPOBATH CUTYALMI0O U NPU HEOOXOJUMOCTH MPUHATH HE3aMeNJIu-
TeJIbHBIE MEPHI MO MPEAOTBPALICHUIO aBAPUNHON CUTYALIUH.

[Tpu Tpancnsauun uupopmanuu ¢ 6opra pakeronocurens (PH) u pazronnoro
omoka (Pb) umeercs aBa oOCTOSITENbCTBA 3aTPYIHSIOMIUX MOJYYEHHUE JOCTOBEP-
HOM uHopManuu:

[ToTepst paanoCBsA3u B HEKOTOPBIE MOMEHTHI Pa3/ie/IeHNs CTyIIEHEN.

Pe3koe cokpailieHne NpONMyCcKHOW CHOCOOHOCTH paJuOKaHaOB BO BpeMs
nojseta Pb, kotopoe, B Hayase, B JIydllleM ciy4yae JOCTUTIAEeT HECKOJIBKO COT KOUT,
a K MOMEHTY OTAeJIeHus kocMuyeckoro annapara (KA) npomnyckHas crnocoOHOCTh
BOOOIIE NAJAET 10 HECKOJIBKUX JIECATKOB KOUT.

Oco0eHHO 000CTpsieTCsl MON0KEHNE IPH BOSHUKHOBEHUH HEUITATHOW CUTY-
aluy, Korjaa HeoOX0AMMO pellaTh JBE 3a1a4u:

1. IlpuHATH CpOYHBIE MEPBI IO BO3MOKHOCTH YCTPAHUTh MJIM XOTsI Obl Iapu-
pOBaTh BO3HUKILIEE HEIUTATHOE PA3BUTHE COOBITHIA.

2. Ilepenatp Ha 3eMJIIO 1TO0 BO3MOYKHOCTH MAaKCUMAJIBHOE KOJIMYECTBO U3MeE-
peHHOo# uHbOopMaLMK JIJIs aHAIW3a U ONPECIICHUs] MPUYMHBI BOSHUKHOBEHHS He-
mraTHOM cutyanuu. [Ipu atoM, ocoboe mecto otBoauTcst BMII, koTopbie B cuity
cBOEil crenu@UKU NEePBBIMU OTKJIMKAIOTCS Ha HEOJIAronpuUsITHOE pa3BUTHE COObI-
THM.

B nocnennee BpeMsi IpOU30LIIO PE3KOE YBEIUYEHHE YHUCIIA MU3MEPSEMBIX
BUOponapaMeTpoB, KOTOPhIX HEOOX0IuMO nepeaaBarh Ha 3emino. [Ipu 3ToM BO3-
MO>KHOCTEH PaCIIMPEHHOT0 KaHaJla HEJOCTATOYHO, OCOOEHHO Ha OOJBIION BBICOTE.
B cBsi31 ¢ ’TUM BHOBb BO3HUKJIa HEOOXOUMOCTh B 00pa00TKE BUOPALIMOHHBIX I1a-
pametpoB Ha 6opTy KA.

B cBsi3u ¢ BBIIEU3T0KEHHBIM ObLT BBIPa0OTaH CIEAYIONIMI MPUHLIMI T10-
CTpoeHUus1 OOPTOBBIX aIIapaTHO-MPOTPAMMHBIX CPEJICTB MO cOOpy, mpeodpa3oBa-
HUI0, 00paboTKe, aHaM3y U nepeaaun naopmanuu no bMII:

1. ITo Bcem mporieccam BMII BeruucasOTCA XapakTepUCTUKU, HEOOXOAUMbIE
JUISl OTIEPAaTHUBHOM OLICHKW. BBIYMCIEHHBIE XapaKTEPUCTUKU MEPENArOTCs Ha 3EM-
mo. [To BO3MOKHOCTH Tak e MepeaeTcss HENOCPEICTBEHHAsS 3aIHCh.

2. OIHOBPEMEHHO C MPOLIEAYPON BBIYHMCIEHUS, UCIIOIb3YETCS YCTPOMCTBO
JUIst OOHApY>KEHUS BCEX ITATHBIX U HEIITATHBIX CUTyalluil Ha OOPTY MU3AEHS.

K mraTHeIM cHUTyanusiM MOXHO OTHECTH: pa3felIeHHe CTyleHel, cOpoc me-
PEXOJIHMKOB, 3alyCK JaBurareiieid. Bece mraTHbie BO3aelCTBUS 00pabaThIBAIOTCS H
CPaBHHUBAIOTCS € 3aJaHHBIMM HOpMaMU. 1Ipu npeBsIlIeHn HOPM YCTPOMCTBO JIE€U-
CTBYET CJIEAYIOUIUM 00pa3oM:

— OIPEJEINSIET MECTO, T'/I€ MOSIBUIIOCH IEPBBIM HEIUITATHOE BO3/ACICTBUE;

— [IEpENAcT NPEAYIPEKIAIOLMNA CUTHA;
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— ¢opmupyet noTok nporeccoB bBMII ¢ HemTaTtHbIM BO3ACHCTBHEM IS TIC-
penavyu Ha 3eMIIIO.

Jlist onepaTuBHON OIIEHKH BUOPAIMOHHOTO COCTOSIHUSI OTACJIBHBIX Y3JIOB
HEO0OXO0IMMO HEMPEPHIBHO BBIUUCIATH CIEAYIONINE XapaKTEPUCTUKU U3MEPSIEMOTO
napaMmeTpa X:

— CpelIHEeE 3HAaYEHHUE mX

m, = ~YN-3 X, (1)

rae X, — oTc4eT u3MepeHHoro currana X (t) B Touke n; N — KOJTMYECTBO OT-
CUETOB.

C momo1IpI0 CpeHEro 3HauYeHUs X;, MOXKHO BBLACIUTh Pa3JInyHbIE BO3JIEH-

CTBUSI, 3HAYMTEIILHO MPEBBIIIAS TUANa30H U3MEPECHUS.
— CPEIHEKBAJPATUYHOE OTKIIOHEHUE O

_ 1 N-1 2
Oy = N—1Zn:0 (Xm - mx) . (2)
CpeI[HCKBaI[paTI/I‘-IHOC OTKJIOHCHUC O'x ITIO3BOJIACT OLICHUBATH KOJ'I€6aT€J'IB—
HYIO COCTaBJIAIOIIYIO UI3BMCPCHHOI'O CUT'HAJIAd, YTO OCO6€HHO Ba’XHO IIpHU ITOABJICHUU

TPEeH/1a U CKaYKOOOpa3HOro U3MEHEHUS XapaKTepa CUrHajia.
— MakcumalibHoe Max, u MuHumainbHoe Min, 3HaYeHUs

Max, = max {(x; — m,) ...(x, —m,)}. (3)
IIpun=0..N — 1.
Min, = min{(x; — m,) ... (x,, — m,)}. 4)

IIpun=0..N —1.

C nmomompto Max 1 Min 3HaueHU OIIEHUBAIOTCS MUKOBBIE BUOPOHATPY3KU
Ha TOT WJIM UHOW arperaTr Wix y3ell.

— aMIUIMTYIHbIE I CIIEKTPAJIbHBIE XapaAKTEPUCTHUKHU.

JUis BBIYMCIIEHUS! CHIEKTPAJIbHBIX XapaKTEPUCTUK BHOPOAKYCTUUYECKHX IPO-
LIECCOB MCIOJIb3YIOTCS 2 METOA!

Meton BII®D;

Merton GUIbTpaIiH.

[Ipu ucnons3zoBanuu metona bIID mpexne Bcero ompeaensoTces Kodpdu-
1ueHTsl Pypoe:

— k
A(k) = N2 Xy cos = (5)
B(k) =+ INZ3 Xy sin 2 (6)

rae X, = X, —m, .
CrekTp MOIIHOCTH:
1
Gen(k) = - XML, [A% (k) + B2 (k)] . (7
rae M — gacrora peanu3anui.
CnekTpaybHas IIOTHOCTh MOIIIHOCTH:

GCl'lM k
e (k) = 2ot ®)

rae Af — momoca 4acTor.
CrexTp MOIIHOCTH:

A(k) =/ Geu(K) )
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[Ipu ucnonb3oBaHUM MeTO/1a (PUIIBTPALIMU MPEXKAE BCETO peanzyercs nug-
poBasi peKypcuBHas (pUIbTpaLys B 3aJaHHBIX M0JOCAaX YACTOT C IMOMOIIBIO MOJIO-
coBbIX QubTpoB barTepBopaa BToporo nopsaka:

Vie(n) = Ao Xn—2 + Aok Xn-1 + A2k Xn + BokYn-2 + B1xYn-1 (10)

rae X, — BXOJHOW MacCuB JaHHBIX; Y, — BBIXOJHON MacCUB JaHHBIX; Ay,
A1k, Ask, Bok, B1x — K03bdUIMeHTs GUIbTpa, pacCYUTAHHBIE B COOTBETCTBUU C
3aJJaHHBIMU XapakTepucTukamu k-toro ¢punbtpa; k - HOMep punpTpa.

Jlanee Ha 0a3ze MOJyYEHHBIX MAacCCHUBOB OT(HIBTPOBAHHBIX JAHHBIX MPOU3-
BOJMTCS BBIUKUCIICHUE CIEIYIOIUX XapaKTePUCTHK:

AMIUIUTYTHBIN CHIEKTP:

1
Ak) = 23Ny () (11)
AMIUINTYTHBIN CIIEKTP MaKCUMAaJIbHbIX 3HAYEHUN:
A(k)max = max {y (1) ... yp (N)} (12)
CreKTp MOLIHOCTH:

1
Gou(k) = 23N, yZ () (13)
CnexTpanpHas INIOTHOCTh MOITHOCTH

1

Genn(I0) = 7= Sy 2 () (14)

JUist yaydiieHus aHanW3a JaHHBIX, ObBUIM TPOJYMaHBI JTOMOJIHUTEIHHBIC
BO3MOKHOCTH MPEIOCTABIISIEMbIE pa0OTON CHCTEMBI:

— 00paboTKa JMaHHBIX B PEAIbHOM MaciiTabe BpEMEHH, /ISl IPUHSATHS OIle-
PaTHBHBIX MEp IO MPEAOTBPAIICHUIO MTOCIEACTBII HEIITATHBIX CUTyaluil (B pyd-
HOM M aBTOMAaTHYECKOM PEXHUMaX);

— OJHOBPEMEHHBIH OMPOC JATYMKOB C MPHUBS3KOM MO BpeMEHH (TIO3BOJISET
CpaBHUBAThH MOKAa3aHMsI JATYUKOB B OJTHOM MPOMEKYTKE BPEMEHH, Jis Oosee Tou-
HOTO OTIPEJICIICHHSI MECTAa HEIITATHOTO BO3JICHCTBUS);

— OJIHOBPEMEHHBIN pacueT MOpsAKa B JIBYX 0OJAcCTAX (TMOJOXKHUTEITHLHOU U
OTPHUIIATEIHHON), B CIydyae HECUMMETPUYHOTO CUTHANIA (OTHOCHUTEIHHO HYJIEBOTO
ypoBis);

— IpeJIcKa3aHne Pa3BUTHsI CUTHAJIAa HA OCHOBAHUHU €TI0 IMPOU3BOTHOM;

— JIONOJTHUTENIbHOE COKpAIICHHWE IepelaBaeMbIX aHHBIX JOCTUTAETCs 3a
CUeT IMepeayul JaHHBIX B BUC KCTIOHEHITUAIBHON (hOPMBI, UTO TIO3BOJISIET COKpa-
TUTH 00beM B 2 pa3za. B aTom cinyuae nepenaBaeMble JaHHBIE HECYT WH(OPMAIIHIO
0 MaKCHMAaJbHBIX 3HAUEHUSX CIEKTPa, YTO IMO3BOJSET MOJYYUTh HEOOXOAMMOE
MOHUMaHHWE O MTPOUCXOISIINX TPOIECcCax.

PesynbraTel 00pabOTKM U mepenadyu ModydyaeMbIX JAHHBIX MO3BOJISIOT HUC-
MOJIb30BaTh OOPTOBYIO 0OPAOOTKY AJI PEIICHHS HECKOJIBKUX 3a71a4:

— BUOPOMOHUTOPUHT — Mepeada JaHHBIX IS aHAIN3a,

— BUOPOIMArHOCTHKA — pacyeT MmapaMeTPOB M aHAIM3 Ha TIPEIMET BBIX0/1a 32
IIPEIeIbl TOMYCTUMBIX 3HAYCHUH;

— aBapwifHas 3amuTa npurareis KA — nmpenorBpaiieHne BO3MOXHBIX HEHUC-
IIPaBHOCTEH 3a CYET mepeBojia PabOThI IBUTATEs B IPYTOM PEKUM WJIU TIOJTHOTO
OTKJTFOUYCHUS B CITy4dae HAIMUYHUS PE3CPBHOTO JBUTATEIIS.

137



COBOKYITHOCTh MPUMEHSIEMBIX CIIOCOOOB JIJIsi TIONyYECHHSI U 00paOOTKHU JaH-
HBIX TIPEJICTABIsAET COOON MHTEIUICKTyaIbHYI0 CHUCTEMY aHallh3a COCTOSHUS
BUOPOAKYCTHUYECKOW YCTOMYMBOCTU OOBEKTA.

Coznanve mogo0HON WHTEUICKTYaTbHONH OOPTOBOW CHUCTEMBI MO3BOJIUT IIC-
peliTu Ha 60JIee Ka4eCTBEHHBIN YPOBEHB B OIICHKE COCTOSIHUSI 00BEKTa U MPUHATUN
OTIEPAaTUBHBIX MEp NMPH BO3HUKHOBECHUW HEIITATHBIX CUTyaluid. OTIMYATEITLHON
0COOEHHOCTBIO CHCTEMBI SIBJIICTCS TO, YTO OHA JOJDKHA MPOW3BOAUTH aHAIU3 HE
tonibko BMII, Ho u MenneHHo MeHstouuxcsi napamerpoB (MMII). VBenuuenue
KOJIMYeCTBa 00pabaThIBAEMbIX JAHHBIX IMO3BOJUT COOTHOCHTH M3MEHEHHE OJHHUX
apamMeTpoB OJHOBPEMEHHO C U3MEHEHMSIMHU JPYTHX, YTO JAaeT HauboJee TOUHOE
NOHUMaHHUE MPOoTEeKaoUmMX npoieccoB. [IpuMenenre 1aHHON CUCTEMBI HE OTPaHU-
YUBAETCS JIMIIb KOCMHUUYECKHUMHU TEXHOJOTHUSIMH, OHA MOKET OBbITh NPUMEHEHa B
JTHOOBIX CUCTEMax 00JIaIafoIuX BUOpaIuel mpu padore.
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AHAJIN3 DJIEKTPOMATHUTHOM COBMECTUMOCTMU IIPU
YIUNIOTHEHUU CETEM xDSL C KOJIOM CAP U TC-PAM

Jlamunoe O.O.

OakajaBp 10O HaNpaBJICHUIO MPUKIaAHas HH(HOPMATHKA,
OUHAHCOBO-TEXHOJIOTMYECKas aKaJeMus,

Poccus, r. Kopones

Illemkuna A.P.

OakaaBp 1Mo HAMpaBJICHUIO IPUKIIaAHAsS HHHOPMATHKA,
DUHAHCOBO-TEXHOJIOTUYECKAsl aKaJeMus,

Poccus, r. Kopones

Xpanoe C./].

OakasiaBp IO HAMpPaBJICHUIO MPUKIIAIHAS UH)OPMATHKA,
OUHAHCOBO-TEXHOJIOTMYECKas aKaJeMus,

Poccus, r. Kopones

B crartbe paccMOTpeHbI BONPOCH!, CBSI3aHHBIE C PACYETOM 3JIEKTPOMAarHUTHON COBMECTH-
MOCTH NIPH YIUIOTHEHUH KaOesbHbIX TUHUNA TexHoaoruu XDSL ¢ kogqom CAP u TC-PAM.

Knrouegvie cnosa: snextpomarHutHas coBmecTuMocTb, ceth XDSL, koast CAP u TC-
PAM.

[Ipu pemenun npoOIEeM UCIOJIB30BAHMS CYHIECTBYIOMIMX KaOEIbHbBIX JIUHUN
JUTSL DJIEKTPOTEXHUYECKOro 00opynoBanus XDSL oueHb 0CTpO CTOUT BOIIPOC 3JIEK-
TpoMarHuTHON coBMecTuMocTd (OMC) Mexay nensiMu UGpPOBbIX aOOHEHTCKHUX
JMHUNA U BCEMU BUJIaMHU 1ienel, kadenei [1-4], ucnonbs3yeMbIx AJis Mepeladn Kak
TeneOHHOro coo0IeHus, Tak U HeTenedoHHor nupopmaruu [5-9].

B nocnennee Bpemsi oTMedeHa TEHACHIMS MPUMEHEHUS B 00OpYAOBaHUU
nudpoBoro yrmotHeHus auHui koga CAP u TC-PAM [6]. Paccmorpum u mipo-
ananuzupyeM pacuer OMC npu ymiotnenuu XxDSL ¢ komom CAP u TC-PAM,
BOCIOJIb30BaBIINCh METOJIMKON U310keHHOoU B [11, 12].

[Tpu pazpabdotke HOpM Ha DMC 1emneil B KaOeTbHBIX JTUHUSX MPUHATA KOH-
LEMNILHS MHOTOYPOBHEBOU CHCTEMBI IIEPEAAYUH.

[IpuopuTeTHBIM HampaBieHUEM onpeaesneHus: yciaoBuid IMC npuHST SKc-
nepuMeHTalbHbIN 1oax0/1 [10]. B ocHOBY moJioxkeHbl TpeOOBaHUS I0OCTOBEPHOCTH
nepenayu, chopMmyaupoBaHHbie B [13].

DKCIIEpUMEHTAIBHO YCTAaHOBIIEHO, UTO JIJIs1 000pYAOBaHUs, UCHIOIB3YIOLIETO
CAP-monynauumio, 15 nepeaayd Hu@poBoro nNoToka co cKopocThio 2 Mout/c 3a-
HIMIIEHHOCTH a3 (CUTHaJl/momMexa) JoJbKHa ObITh He MeHee 27,4 nb [12].

139



[Ipu 3amace ycroitunBoctu 4,6 nb, yuuThiBaroIie HECTAOUIBLHOCTH JJICK-
TPUYECKUX XAPAKTEPUCTUK JMHUW, 32 PACUECTHYIO BEIMYHUHY NPUHUMAEM 3alllH-
mennoctu a3 = 32 ab. J{nsg koga TC-PAM, nipu ckopoctu nepenayu 2 Mour/c, Be-
JUYMHA IEPEXOTHOrO 3aTyXaHusl Ha OJIMKHEM KOHIIE, ONPEEsAeTCs Kak:

Ao 229 + al. +10LogN, nb, (1)

rae: o — ko3 PuImeHT 3aryxanus nenu kaoens, nb; L — qiuHa JTMHUH, KM;
al. — pabodee 3aryxaHue 1enu (yCUIUTENbHAs CIIOCOOHOCTh JIMHEMHOTO TPaKTa);
N — KOJIMYECTBO LIENEH, YIUIOTHSIEMbBIX CUCTEMAMHU MMITYJIbCHO-KOJIOBOM MOTYJISI-
et (MKM).

IIpu sToM HOpMUpOBaHUE Ao ocyuiecTBisieTca Ha yactore 180 kI'.

s koga CAP-128 BenuumnHa MepexoJHOTO 3aTyXaHusl Ha OJIMI)KHEM KOHIIE,
oOecrieunBaroIas 3aJJaHHYI0 IOCTOBEPHOCTH MEpeavn, ONPEAeIIeTCs BEIPaKEHU-
eM:

Ao =232 + al +10LogN, nb. (2)

Pabouass wacTora HOPMHUPOBAHMS PACCUUTHIBAETCS B COOTBETCTBUM C 4Ya-
CTOTHBIM CHIEKTPOM JIMHEWHOTO curnayia — 160 xI'm.

Ha puc. 1 npencraBieHbl 3aBUCMMOCTH HOPMHUPOBAHHBIX (MPEAEIbHBIX)
3HAUYEHUU MApaMeTPOB BIUSHUA 3aAIIUIIEHHOCTH Ha ONMKHEM Ao U JainbHeM A
KoHIIe, Mexay 1ensMu XDSL Ha nuHuAX aOOHEHTCKOTo JOCTYyIa i 000pyIoBa-
HUs, ucnoab3ytomiero kog CAP-128.

=0 80
= 70 : . .
B o —
: % e F=160 xI'u [ —
o = 1 H
2z 0 e -—— A oL =30 a1b
g3 30 L
g2 20
C 1 2 . }
Ao 62 65 66,7 68
—m-As3 32 35 36.7 -

Konuyectso uenen N

Puc. 1. 3nauenus napameTpoB BiausiHUS Ao U As Mexay nernsimu XxDSL Ha TUHUSIX aOOHEHTCKOTO
JocTyna st 000pyaoBaHusl, ucronb3yromiero kog CAP-128

N3 npeacraBiieHHBIX 3aBUCMMOCTEN BUJIHO, YTO C POCTOM YHCJIA LETEN BO3-
pacTtaroT U 3Ha4YeHUs napameTpoB BiusHUA AOQ u A3 mexay nensmu xDSL Ha nu-
HUSAX a0OHEHTCKOTO TOCTYIA JyUIsi 000pyA0BaHus, UcToab3ytomiero kox CAP-128.

B Tabn. 1 mpuBeneHsl pe3ynbTaThl pacueTa Ao AN CTPOUTEIBHBIX JIJIHH
nudpoBoro kabenst CpeaHECTAaTUCTUUYECKON IITMHBI aOOHEHTCKOW JIMHUU TOPOJ-
ckoii Teneonnoit craniuu (I'TC) mpoTsHKEHHOCTBIO 2,5 KM.

Tabnuua 1
Pe3yabTarsl pacuera Ay
Nudopmanu | Pacuetn | Koapdunme | 3aryxanume nenu | Hopmupona
Tun KOI[ OHHaA ast HT Ha HHBIC
armaparypsl CKOPOCTB, 9acToTa, | 3aTyXaHWus CPEIHECTAaTHCTUY | 3HAYCHHUS
KOHT/C Kl '1q uenu, 1b\kM | eckoit Ao, nb
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nuHu", 1b
E?&Gj/ig 2B1Q 336 63 9,5 23,5 59,5
ngﬁ 11/112 2B1Q 784 150 11,1 27,75 63,5
ﬂg‘slisL CAP 784 146 11,0 27.5 69.5
E}f&DSL gg/[ 784 196 11.6 20,0 68.0

3ameTuM, 4TO MpUBEACHHBIE TpeOoBaHUs Ay OTHOCATCS U K JAPYTUM THUIIAM
obopynoBanusi DSL, nMeroiero aHalorMuHble XapaKTePUCTUKH.

Takum 00pa3oM OCYIIECTBIICH pacyeT JIEKTPOMArHUTHONW COBMECTHUMOCTH
npu ymiotHenuu nenet xDSL ¢ kogamu CAP u TC-PAM. Tloka3zano, 4To jy1st KO-
na TC-PAM, npu ckopoctu niepegaun 2 MOuT/c, BeIMUnHA MIEPEX0HOT0 3aTyXa-
HUS Ha OJIMKHEM KOHIIe ocyuiecTBisieTcs: Ha yactore 180 kIt Jlns koga CAP-128
BEJIMYMHA MEPEXOIHOTO 3aTyXaHUs Ha OJMKHEM KOHIlE, 0OeCreUnBaroas 3a/1aH-
HYIO IOCTOBEPHOCTb MEPEAAUU, ONMPEIEIAECTCS B COOTBETCTBUU C YACTOTHBIM CIEK-
TpoMm JinHeHOTO curHaia — 160 k['u. C poctoM ymucna nenei Bo3pacTaroT 3Hade-
HUS MapaMeTPOB KaK MEPEXOJHOIr0 3aTyXaHUsl Ha OJM>KHEM KOHIIE, TaK W 3allld-
HIEHHOCTU Mexay nensiMu XDSL Ha nuHusIX aDOHEHTCKOro J10cTyna Jjisi 000pya0-
BaHus, ucnons3ytomero kogq CAP u TC-PAM.

B cooTBeTcTBUM C MPUHATON KOHIIENIIMEH OLIEHKA MPUTOJHOCTH Kabeei
JUIsl iepeaadu MU@POBBIX CUTHAJIOB OCYIIECTBISECTCS HAa 4YaCTOTE MaKCHUMAaJIbHOTO
COCPEIOTOYEHUS CIIEKTPAIbHOM MOIIHOCTU CUTHaMa. J[Jis cucteM, UCIOJIb3YIOMINX
koaupoBanue 2B1Q, a 3To OONBIIMHCTBO CYUIECTBYIOUIMX B HACTOSIIEE BPEMS CH-
cTteM HU(PPOBOro aOOHEHTCKOIrO YIJIOTHEHHS, MapaMeTp «4acToTa» BBIOUpaETCs
UCXO/Is1 U3 TPUOIU3UTENHLHON CKOPOCTHU Mepejauu B CeTH JocTyna. Tak [ 4acTo-
ThI 40 x['11 — mpubAM3UTENBbHAS CKOPOCTh Mepeaaun paBHa 160 k6ut/c, nisa 80 kI
— 320 xowut/c, gna 160 xkI'my — 700...800 x6ut/c, mas 320 x['m — 1000...1500
kout/c, nust 512 x['m — 2000 x6ut/c. g cuctem, UCHONB3YIOMIMX KOJAUPOBAHUE
CAP u TC-PAM, BoiOupaercst cpenHssi 4acToTa JHUana3oHa JMHEWHOTO0 CUTHANA,
KOTOpas 3aBUCHUT OT cKopocTH nepenadu. Ha ckopoctu 2 MoOut/c ato 160 u 320
k[ 'II COOTBETCTBEHHO.

lannas paboma evinonwena 6 pamxax HUP «llpoekmuposanue cemeily
nposooumoii 6 ' BOYBIIO MO «®DTA» noo pyxosoocmeom 0.m.H., npogheccopa
Apmwowenxo B.M u k.m.u., ooyenma Abbacosoii T.C.
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JOTIEHT Kadeapsl « XUMUS U XUMUYECKUE TEXHOJIOoTun» TamMO0BCKOro rocynap-
CTBEHHOTO TEXHHUYECKOTO YHUBEPCUTETA, KaH]l. XMM. HayK,

Poccus, r. Tam0OoB

HccnenoBan nporecc GopMupoBaHHs CTPYKTYPBI OCa/IKa MPH BBIZCICHUH TBEPAOH (a3bl
u3 cycneH3uu nurmeHTa kpacHoro FGR Ha ¢unbsTpoBanbHOi neperopoake M mocieayromniei ero
npombiBKe. OIIEHEHO BIMSHUE NaBJICHUs QMIBTPOBAHMS HA BIAXHOCTH (POPMUPYEMOTo Ocaaka u
€ro yjeiabHOE CONPOTUBIICHUE, KOJIMYECTBO U pasMep (GopMupyeMbIX HOp. YCTaHOBIEHO, YTO
ocaziok murMeHTa kpacHoro FGR mMeeT rimmHO00pa3HyI0 CTPYKTYPY € BBICOKHM COJIEpKaHHEM
KOOPJMHAIIMOHHO-CBSI3aHHOM BJIard Ha 4acTHLAX MurMeHra. [lokazaHo, 4To yBennveHue raBie-
Hus punpTpoBanus ¢ 0,2 1o 1,0 MIla ymensiaer BaaxxHocTh nactsl ¢ 80 10 71%, HO npu 3TOM
yIeJIbHOE COTIPOTHBIICHUE OcajKa Bo3pacTaeT B 5,5 pasa. Jlyumeil cTpykTypo# ocajka ¢ TOUYKH
3pEHHSI €T0 TIPOMBIBKH, SIBISIETCSI OCAJIOK, TIOJTY4YCHHBIN MpH AaBineHnu guinbtpoBanus 0,8 Mlla.
Pa3mep nop takoro ocaaka 127 MKM, UX pacrpeelieHHe 0 MOBEPXHOCTH 0Ca/IKa PaBHOMEPHOE,
OTHOIIICHHE 00BeMa Top K 00beMy ocajka coctaBisieT 13%.

Kniouegvle cnosa: MATMEHT, CTPYKTypa ocajka, (PMIbTPOBaHUE, BOAOPACTBOPUMBIEC IPH-
MECH, BIaYKHOCTb.

VY nanenue BOJOpacTBOPUMBIX MIPUMECEN M3 OCAJIKOB MUTMEHTOB OCYIIECTB-
JISIeTCS OTMBIBKOM OCAJIKOB Ha (DMIBTPOBAIILHOM 00OpyJoBaHuU. [laBneHue Qpuiib-
Tpaluu SBJISIETCS OAHUM M3 OCHOBOTMOJArarouux (hakTopoB, BIUAIONIMX Ha IMPO-
necc (popmMupoBaHUs CTPYKTYpHI OCajiKa, 00ECTICUNBAIOIICH yCIIOBUS 1T MaKCH-
MaJIbHOTO yAaJeHUsl BOJOPACTBOPUMBIX IIpUMECEH U3 0caKOB. TeXHOIOornuecKkue
napameTpsl Tpoiiecca GUIBTPOBAHUS OMPENETSIOT CTPYKTYPY Ocajka — pa3Mephbl
MOp W WX KOJIMYECTBO U, KaK CIEACTBUE, ONPEnestoT 3PGEeKTHBHOCTD yIaICHUS
BOJIOPACTBOPHUMBIX NMPUMECEH M3 HUX. AHAIN3 CTPYKTYPHI OCagKa HEOOXOIUM s
omnpeesieHus: paboyero JaBJICHHs OTMBIBKH OCaJiKa, 0OECIIEUMBAIOIIETO MOyyde-
HUE MPOAYKTAa BEICOKOTO KAYeCTBA.

[enbro naHHOM pabOTHI ABISETCS U3YyUYCHUE BIMSHUA JAaBieHUs QribTpoBa-
HUS Ha BJIAXXHOCTh (POPMHUPYEMBIX OCaIKOB MUrMeHta kpacHoro FGR, ux ynaenb-
HOE CONPOTHUBIIEHUE, KOJIMYECTBO M pa3Mmep mnop. Mcmonszyemas nabopaTopHas
yCTaHOBKa IpejcTasieHa B [1].

YcraHoBiI€HO, 4TO 0CajoK, GopMUpYyEeMbId TIpU (UIBTPOBAHUU CYCIICH3UU
nurmeHTa kpacHoro FGR umeeT yactuiibl, KOTOpbIe CKJIOHHBI K arJloMepaluu, npu
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3TOM pa3Mephl arjoMepaTroB YACTHUI] MUIMEHTAa B CYCIICH3UU HAXOMSTCA B IIUPO-
koM nuama3one oT 0,2 mo 230 MxMm. Ocalok UMeeT TIIMHOOOPa3HYI CTPYKTYPY €
BBICOKHM COJIEP’)KaHUEM KOOPJMHAIIMOHHO-CBSI3AHHOW BJAard Ha YacTUIAX MUT-
MEHTA.

dunprpoBanue npu aasinenuu 0,2 MIla ¢popmupyeT ocagok ¢ BIaKHOCTHIO
79,12% 3a 132 muH. IloBbimenune napiaenusa g0 0,6 Mlla cHmkaeT BIaKHOCTH 10
75,4% u Bpemsa no 124 MuH. YMEHBUIEHHE BJIAXHOCTU IMPOUCXOIUT 3a CUET
YIUIOTHEHUSI MEXarJIoOMepaTHBIX MPOCTPAHCTB B ocajke. JlanbHeilee noBbIIeHUE
nasnenus ¢ 0,6 1o 0,8 MIla npuBOAUT K CKAYKOOOPA3HOMY CHUKEHHIO BJIIAXKHOCTH
10 72,5% u coKpalieHUI0 BPEMEHU Ha 8 MUH. YMEHBIICHUE BIAKHOCTH OCaJKa
MOXHO OOBSICHUTH Pa3pyIICHHEM arjoMepaToB W YIUIOTHEHHEM IPOCTPAHCTB
Mexny Humu. OunbtpoBanue ¢ nasienueM 1,0 MIla oGecrieunBaeT BIIaKHOCTH
ocanka 71,2% 3a 112 mun.

BenuauHbl yIeTbHOT0 CONPOTHUBIICHUS OCajika U (PUIBTPOBAIBHOM IIepero-
pPOJKE 10 OKOHYAHUH Tpolecca (PrIbTpOBaHUs MPUBEICHBI B TabmIIe 1.

Tabmua 1
YaeiabHOe COMPOTHUBJIEHUE 0CAIKa MUTMeHTa KpacHoro FGR B 3aBucHMOCTH OT JaBjIeHHSA
duabTpoBaHun
JlaBnenne GUIbTpOBAHUS, 0,2 0.4 0.6 0,8 1,0
MlIla
JlaBneHre MpOMBIBHOM 0,141 0,219 0,322 0,5946 0,775
xkujgkoctu, MIla
VY aenpHOE CONPOTHUBIICHHUE 31,68-10° 49.21-10° 72,35-10° | 133,61-10° |174,15-10°
CIIOS OCcajKa, M 2

AHanM3 TOJYYEHHBIX 3HAYCHHWH YICIBHOTO COMPOTHUBICHHUS OCAIKa ITUT-
MEHTA, IMOJIYYCHHBIX MPH PA3JIMYHBIX JABICHUAX (UIBTPOBAHHMS, MMOATBEPXKIACT
IIPEIOI0KEHNE O HAIMYUH TIPOIIecca pa3pyLICHUs arjoMepaToB Mpu (PHIBTPOBA-
Huu ¢ gasierrem 0,8 MIla. ITpu 3ToM HaGMIOAACTCS PE3KOE YBEIUUCHHUE YICITBHO-
IO CONPOTHUBIICHUS OCaJIKa.

Y CTaHOBJICHO, YTO TMOBBIINICHUE JaBJICHUSA (DHIBTPOBAHUSA BEIET K YMCHbB-
IICHUIO THaMEeTpa TMOpP B OCAJKE M YBEIUYCHHUIO OOIIETO X KOJUYECTBA IPH ITOM,
OTHOIIICHHE 00BbeMa CKBO3HBIX MOP K 00beMy Ocajka, yMeHbIaeTcs. JlaHHbIe 1O
pasmepy mop (dep) ¥ cooTHOIIEHUIO UX 00beMOB K 00beMy ocamka (Viop/Vocanxa)
IpUBENICHBI B TabnuLe 2.

Tabnuua 2

Pa3mepsl op u oTHOIIEHHS 00beMa NOpP K 00beMy ocaaka nurmenTa kpacHoro FGR B 3a-
BHCHMOCTH OT JaBJieHUs1 GUJIbLTPOBAHHS

JlaBnenue dunpTpoBanus, Mlla 0,2 0,4 0,6 0,8 1,0
dep MOp B 0ocazke, MKM 165,50 | 152,51 140,82 127,02 118,71
Vrop/Vocanxa 0,201 0,191 0,179 0,131 0,129

Cnucok Jimreparypbl

1. JleontbeBa, A.M. Vicnonb3oBaHUe MUKINYHO-UMITYJICHOTO pEXHMa MPOMBIBKU MACT

Ha QUIBTPOBAJILHOM 000PYIOBaHUHU JJIsl OBBIIIEHHS KAUECTBEHHBIX XapaKTEPUCTUK MUTMEHTOB
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PACYET BEPOATHOCTN UHTEPMOAYJIAIIMOHHBIX ITOMEX B
IINKOCETHU BLUETOOTH
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OakanaBp 1Mo HaINpaBJIEHUIO MPUKIAAHAs HH(OPMATHKA,
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T'opoamenko B.I1O.
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banawosa T.B.

OakasaBp IO HAMPABJICHUIO MPUKIIAIHAS UH(DOPMATHKA,
DUHAHCOBO-TEXHOJIOTUYECKAs aKaJeMusl,

Poccus, r. Kopones

B craTee paccMOTpeHBI BOMPOCHI, CBA3AHHBIE C PACYETOM M MOJCIMPOBAHUEM BEPOSITHO-
CTH TIOSIBIICHUS HHTEPMOIYJIALIMOHHBIX TToMeX B muKoceTsx Bluetooth. [Tomydens! rpaduueckue
3aBUCUMOCTH CyMMapHOW BEPOSITHOCTH TOSIBICHUS WHTEPMOIYJISIIIMOHHBIX TIOMEX KaK OT pado-
Thl camux Bluetooth-ycTpolicTB, Tak ¥ OT BO3ACHCTBYIONIMX HA HUX MOMEX OT CYIIECTBYIOLIUX
PaAMOAICKTPOHHBIX CHCTEM paboTaromux B quana3one 2,45 [T

Knrouesvie cnosa: MHTEPMOIYISIIMOHHBIE TTOMEXH, 3aIIUTHOE PACCTOSHHUE, YCTPOHCTBA
Bluetooth.

OneHnM OAWH W3 BUJOB MOOOYHBIX PAJUOU3ITYUCHUN — UHTEPMOTYIAIN-
OHHBIC TIOMEXHM, BO3HHUKAaIOIIME MpH OJHOBpeMeHHOUW padore Bluetooth-
YCTPOUCTB M OECIPOBOJIHBIX YCTPOMCTB Majoro paauyca aeiictBus SRD (Short
Range Devices), pabGorarommx B 30HE JIEUCTBHUS TIMKOCETU TEXHOJIOTUU
Bluetooth, B quanazone 2,45 I'T' [1-3]. Cuurtaem, uto B 30He neiictBuss SRD pa-
00TaeT paarod’JIEeKTPOHHOE O0OpYJAOBaHME HCHOJB3YIOIIee, Tak ke Kak u Blue-
tooth-ycTpoiicTBa, ckaukooOpa3Hyro nepectpoiky yactorel FHSS (Frequency Hop
Spread Spectrum) [4].

Kak u3BecTHO, BBIACISAIOT ABE OCHOBHBIE NPUYMHBI BOSHUKHOBEHUSI UHTEP-
MOJYJISIIMOHHBIX KOJICOAHWM: MEIIAOIINN CUTHAJ ITOCTYIIaeT Ha OKOHEYHBIM Kac-
KaJ IepelaTuhKa U YCUIIMBAETCA BMECTE C MOJIE3HBIM CUTHAIIOM; CUTHAJI HA 4acTo-
T€ TIOMEXHU, U3MEHSET MapaMeTpbl AKTUBHOI'O 3JIEMEHTA BO BPEMEHH, YTO MPUBO-
JUT K MOJAYJSILMM TOJE3HOr0 CUTHajla Ha pabodeil 4acToTe W K MOSBJICHUIO B
CIIEKTPE BBIXOJIHOTO CUTHAJIA TIEPEATUNKA UHTEPMOTYISILIMOHHBIX COCTABIISIFOIIMX
[5-7]. [Ipu B3auMOAEHCTBHUM JBYX MEPEIATUUKOB ¢ paOOUYUMH YaCTOTaAMU f; U f> UH-

TEPMOIY/IALMOHHEIE COCTABIISIONINE BOSHUKAIOT Ha yacTtoTax f, = pfi+nf,, p, n ==
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1, 2, 3.... Ux unucno ObICTPO YBETUYHBAETCS C POCTOM MOPAJIKA WHTEPMOIYJIISAIUN
N= p|+|n|.

Tak kak B nepenaromiem odopynoBanuu FHSS ucnone3ytor ckaukooopas-
HYIO IIEPECTPOMKY YACTOThI, TO CyIIECTBYET BEPOSATHOCTh TOTO, YTO IMPHU OIpe-
JICJIEHHOM Pa3HOCTU YaCTOT MOSIBUTCA MHTEPMOIYJIALMOHHAS COCTABJISIOIIAS T10-
MEXH Ha 9acToTe npuemMHuka Bluetooth-ycTpoiicTBa.

B cootBercTBHE co cnenmdukamusamu Bluetooth nBa mepegardnka MoryT co-
3/1aBaTh UHTEPMOTYJISIIIMOHHBIC ToMexu 1yisi Bluetooth-ycTpolicTs, eciu Kax bl u3
HUX UMeeT ypoBeHb nomex (- 39) nbmBT [7]. B 3TOM Cilyyae MOXHO OINpeae/uTh
KaK 3al[UTHOE pacCcTosiHUE Rs, TaK U U 3alIUTHYIO0 00JIacTh Ss;, KOTOphIE OyAyT, CO-
OTBETCTBEHHO, COCTABIIITh R; = 35 M 1 S;= 3848 m?.

Jlns odyenb Bbicoko# muiotHOCTH FHSS-ycTpoiicTB, nosyuuBiield Ha3BaHue
«ropsiyasi TOUKa», UX oO0lee YMcio B 3amuTHON obiactu Bluetooth-ycrpoiicTs
OyJileT, OpUEHTUPOBOYHO, COCTABIIATH [8]:

M = Saxp = 3848x2x107% = 7,7,

rae: p = 2x107 M2 — smnupudeckuii K03(G@UIMEHT IIOTHOCTH MELIAKOIIUX
YCTPOMCTB B «TOPSIYEN TOUKEH.

BepositHOCTS MHTEpMOIYIISILMM JUTSL ABYX YacTOT Pgz, BHYTpPH JIBYX IIOJIOC Ya-
crot (pammokananoB) FHSS-ycrpoiicts Beiie n Huxe Bluetooth-ycTpoiicTs, ko-
TOPBIM CO3/IaI0TCSI IOMEXH, MOXKET OBITh HalJIeHA KaK:

Pp=2N"1=2/79=2,53x10"72.

BeposTHOCTh cOBHajieHUsl TJIAaBHOIO Jy4da AuarpaMMmbl HamnpaBJI€HHOCTHU
nepenatomet antreHHsl FHSS-yctpoiictBa ¢ mpuemnukom momex Bluetooth-
YCTPOMCTBOM, MOKET ObITh HailZileHa U3 COOTHOILICHHUS:

Pruss = oL FHss /O Bluetooth.

TJI€: OLFHSS U Ol Bluetooth— COOTBETCTBEHHO, YIOJ JUAarpamMMbl HAIPaBJICHHO-
ctu anTeHHbI nepenaromero FHSS-ycTpoiicta u npuemauka nomex Bluetooth-
YCTPOMCTBA, O Bluetooth = 360°.

3aBUCUMOCTb BEPOATHOCTU COBMNAJCHUS TJIABHOrO Jyda Pruss ¢ IpUeM-
HukoM nomex Bluetooth-ycTpoiictBoM OT yriia amarpaMmbl HallpaBJIE€HHOCTH
anteHHbl niepeaatromero FHSS-ycTpoiicTBa, mpeacrasiena Ha puc. 1.
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Puc. 1. 3aBucumocTs Prrss OT yriia o rHsS
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U3 rpaduka BUIHO, 9TO YeM OOJbIINE YyTOJI JUarpaMMbl HAITPaBIEHHOCTH
anTeHHbl nepepatomero FHSS-yctpoiicTBa, TeM 0o0Jibllie BEpOSITHOCTh COBIae-
HHUS TJIaBHOTO JIy4ya JuarpamMMbl HAlPaBJICHHOCTH nepenatomei anteHusl FHSS ¢
npueMHrKoM momex Bluetooth-ycTpoiicTBom.

CymmapHasi BEpOSTHOCTb JIJIs1 3-i1 MHTEPMOAYJISIIMOHHON TapMOHUKHU MOYKET
OBITH OTIpe/ieIeHa KaK:

Ps3=1—(1 - Ps2 Pruss Prruss)",

rae: Prrass — BEPOSATHOCTh COBIIAJCHUSI MO BPEMEHH JICUCTBUS Mepe/a-
romero FHSS-ycrpoiictBa, ¢ npuemunkom nomex — Bluetooth-ycTpoiictBom; M —
yuciio Memaromux FHSS-ycTrpoiicTB, HaxoasmLMXcs BHYTPU 3alIMTHOTO HOMeE-
xoBoro unrepnaia Bluetooth-ycrpoiicTsa.

3aBUCUMOCTh BEPOSITHOCTU MHTEPMOAYJISIIUOHHBIX MTOMEX OT MEUIAFOIIMX
FHSS-ycTpoiicTB BHYyTpH 3alIMTHOTO UHTEPBAJia MPECTaBIEHA HA puUC. 2.

N3 npuBengennoro rpaduka BUIHO, YTO C YBEIMYCHUEM YHCIIA MEIIAFOIITUX
FHSS-yctpoiicTB BO3pacTaer BEpPOATHOCTH IOSIBIICHUSI WHTEPMOMLYISIIMOHHBIX
roMex 111 Bluetooth-ycTpoiicTs.

0,008

0,007 Pt

, 0,006 >
S 0,005 o
£ 0,004 >
2 0,003 o
“ 0,002 >

0,001
e afl

0 1 2 3 4 5 6 7 M

Puc. 2. 3aBUCUMOCTB BEPOSITHOCTH HHTEPMOTYJISILIMOHHBIX MIOMEX OT YHCIIa
MEIIAIOIUX YCTPONUCTB BHYTPH 3alIUTHOIO UHTEpBaa

HauGonbiiee 3HaueHre BEPOSITHOCTH MOMEX JJIsi CaMOl BBICOKOM TJIOTHO-
CTH «ropsA4eit Touku» npu M = 7,7, Prrass = 0,15 (npu ycioBun, yto D = 0,15) u
o russ = 90° Oyner paBHO:

Pr3=1-(1-2,53x1072x0,25%0,15)"" = 7,28x1073.

UccnenoBanus 1moka3pIBatoOT, YTO sl 00JI€e BHICOKOTO MOpsiKa HHTEPMO-
JIYJSALIAOHHBIX COCTAaBISIIOIIUX BEPOATHOCTh Memarommx mnomex ot FHSS-
ycTpoiicts, mig Bluetooth-ycTpoiicTs, OyAeT 3HaYUTENbHO HUXKE, CIEA0BATEIBHO,
MMH MO>KHO TIpeHEeOpeyb, TaK KaK 3allUTHBIEC PACCTOSTHUS OyIyT MaJI€HbKUMHU.

Bocnonp3oBaBmrchr METOAUKOW pacyera NpeioKeHHOM EBporenickum
KOMUTETOM PaguoOCBsA3U [8], B pe3yibTare MaTeMaTUYECKOTrO MOJEIUPOBAHUS
OBUTH TIOJTY4CHBI TPaAQUKA CYMMapHOU BEPOSITHOCTH WHTEPMOIYJISIIMOHHBIX TT0-
MeX, co3naBaeMbIx Bluetooth-ycTtpolicTBaM pa3znuvYHBIMUA PaTAO03IEKTPOHHBIMU
cucteMamu, paboraromuMu B auana3one 2,45 I'T'm, a Tak ke co3maBacMbIe ca-
mumu Bluetooth-ycTpoiictBamMu pa3mnaHbIM pagrodIeKTPOHHBIM cUcTeMaM. Pe-
3yJIbTAThl MOJICIIMPOBAHUS PEACTABIEHBI HA pUC. 3—8.
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Ha npencrapienHsix rpadrkax BBEICHBI claeayronme ooo3nadenus: SRDI —
ycrporictBa SRD1, 10 MBT, y3kas nosnoca, D = 100%, BHyTpu nomernieHus; SRD2
— ycrpoiictea SRD2, 10 mBT, ananor. Bugeo, D = 100%, BHyTpu nomemenus; R-
LANI1(FHSS) — ycrpoiictea R-LANI, 100 mBt, FHSS, D = 100%, BHyTpHu nome-
menus; R-LAN2(DSSS) — ycrpoiictea R-LAN2, 100mBt, DSSS, D = 100%,
BHYTpH noMmeneHus; dukc. JJoctyn — ycTpoiicTBa ¢ (PUKCUPOBAHHBIM JTOCTYIIOM,
100mBT, FHSS, cuapyxu; RFID(500mMBT1)15%FHSS — RFID, 500 mBt, FHSS,
BW = 8 MI'u, D = 15%, Buytpu nomenienus; RFID(500 mBT)100%FHSS —
ycrporictBa RFID, 500 mBt, FHSS, BW = 8MI1, D = 100%, BHyTpu nomenie-
Husi; RFID(100 mBT)100% — ycrpoiictea RFID, 100 mBT, y3kas nonoca, D =
100%, BuyTpu nomenienus; Joctyn 1 - yctpoiicTBa ¢ GMKCHPOBAHHBIM JIOCTYTIOM
1, 2x2 Mout/c MSK, cuapyxu; Hoctyn 2 - ycTpoiicTBa ¢ (PUKCHPOBAHHBIM JO-
ctynom 2, 34 Mowurt/c, QPSK, cuapyxu; LI ENG/OB(1...3) — uudpoBsie ycTpoii-
ctBa ENG/OB(1...3), cuapyxu; Au ENG/OB(1...3) — anajnoroBbie yCTpOWCTBa
ENG/OB(1...3), cHapyxu.
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Puc. 3. CymmapHast BEposSITHOCTb HHTEPMOAYJISIIMOHHBIX TToMeX 17151 Bluetooth-ycTpoiicTs ot
PaIuO3JIEKTPOHHBIX cucTeM auanasona 2,45 I'T'y
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Puc. 6. CymmapHast BEpOSITHOCTh HHTEPMOAYJISIIMOHHBIX TToMeX oT Bluetooth-ycTpoiicTs mist
CYIIECTBYIOIINX PAAMO3JIEKTPOHHBIX CUCTEM Auana3zoHa 2,45 I'T'1 Haxoasmmxcst CHapy K1
nomenieHust (OUMM Bluetooth = 1 mBT)
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Puc. 8. CymmapHasi BepOSITHOCTh HHTEPMOTYJIIIIMOHHBIX ToMeX OT Bluetooth-ycTpoiicTs mis
PaZAMOAIIEKTPOHHBIX cucTeM auamnasona 2,45 [T nHaxonammuxces cHapyxu nomenienus (QUUM
Bluetooth = 100 MBT)

W3 mpeacTaBieHHBIX 3aBUCHMOCTEH BUIHO, YTO B OOIIEM clydae C yBEJH-
YeHHEM IUIOTHOCTH PaTUO03JIEKTPOHHBIX CUCTEM amana3oHa 2,45 I'T1 BeposTHOCTD
CyMMapHBIX MOMEX co3/aBaeMble Kak camuM Bluetooth-ycrpoiictBam, Tak u ca-
MHUMH YCTPOMCTBAMU PAJMOIEKTPOHHBIM CHUCTeMaM Bo3pacTaet. [Ipuuem, naH-
Hasi BEPOSTHOCTH MPSAMO MPOHOPIIMOHAIIBHO 3aBUCUT OT MOIIHOCTH TE€peJIaro-
X yCTPONCTB CO3MAIOIINX OTH TMOMEXH, U OOpaTHO MPOIMOPIHOHAIBLHO OT
MOIITHOCTH YCTPOMCTB, KOTOPHIM ITH IIOMEXH CO3/TAFOTCS.

Kpome TOro, BEpOSTHOCTHP CyMMapHBIX HWHTEPMOIYJISAIIMOHHBIX MOMEX
HanpsIMyIO0 3aBUCUT KaK OT BEJIMYMHBI padOyvero 1ukKia mepearoiiero o0opyao-
BaHUS, CO3JAIOIICTO IMOMEXH, TaK M OT BEIWYMHBI Pab0oYero IHKIA yCTPOMCTB,
NPUHUMAIONTUX ITH MOMeXH. UeM MEHbIIEe BeIWYMHA paboyero IuKia mepeaaro-
IIETO ¥ MPUEMHOT'0 000PYI0BaHUSI, TEM MEHBIIIC BEPOSTHOCTh CYMMAPHBIX MTOMEX.
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3amMeTuM, YTO pe3yJIbTaThl MOJIETUPOBAHUS XOPOILIO COTJIACYIOTCS C PE3YIlb-
TaTaMH MCCJIeI0BaHUM, U3JI0KEHHBIMU B padoTax [8, 9].

TakuM 00pa3oM, OCYIIECTBIEH pacyeT BEPOSITHOCTU MOSBIICHUS UHTEP-
MOIyJSITMOHHBIX TToMex oT FHSS-ycrpoiictB B paboueit momoce gactot Blue-
tooth-ycTpoiictB. IlokazaHo, 4To B 001IeM clly4ae C YBEJIMUYEHHUEM IUIOTHOCTHU pa-
JIMORJICKTPOHHOTO 000pyioBanus nuama3zoHa 2,45 I'T BeposSiTHOCTh CyMMapHBIX
IoMeX, co3aaBaeMbiXx Kak camumu Bluetooth-ycrpoiictBamu, Tak m FHSS-
ycTpoiicTBamu, Bo3pactaeT. [Ipuuem, gaHHas BEPOSTHOCTb 3aBUCHUT MPSIMO MPO-
MOPLMOHAILHO OT MOIIHOCTH TIEPEAAIONIUX YCTPOUCTB CO3AAIONIMX 3TH MOME-
XU, 1 00paTHO MPOMOPLUHOHAIBFHO OT MOIIHOCTH YCTPOWCTB, KOTOPHIM 3TH IO-
MEXH CO3HAK0TCS.

Kpome TOro, BEPOSTHOCTH CYMMapHbIX HHTEPMOIYJSIHUOHHBIX IOMEX
HaMpsIMyI0 3aBUCUT KaK OT BEJIMYMHBI pabOYero MUKIa Mepearoiiero o0opyao-
BaHUS, CO3JAIONIETO MOMEXH, TaK U OT BEIWYUHBI PaboYero IHKIa yCTPOMCTB,
NPUHUMAIONIUX ATH MOMEXH. YeM MeHbIIe BeIMYMHa pabdouero IUKia mepeaaro-
HIET0 U MPUEMHOT0 000PY1I0BaHUS, TEM MEHbIIIE BEPOSITHOCTh CYMMApPHBIX TTOMEX.

Jlannaa paboma ewvinonnena 6 pamxax HUP «llpoexmuposarue cemeti»
nposooumoii 6 ' BOYBIIO MO «®DTA» noo pyxosoocmeom 0.m.H., npogheccopa
Apmwowenxo B.M u k.m.u., ooyenma Abb6acosoii T.C.
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OILIEHKA Y®PEKTUBHOCTH YVIAJEHUSI HOHOB
BOJOPACTBOPUMBIX IPUMECEN MHOI'OKPATHOM
PENYJBINAIIMEN - TEKAHTAIIMEN CYCEH3UU IUTMEHTA
«KEJITOI'O C» TIPOMBIBHBIMMU KUJIKOCTSMHU C JTUCIIEPCUSIMHU
HAHOYACTHUIl METAJLJIOB

Opexoe B.C.

JTONEHT Kadeapbl « XUMUS U XUMUYECKUE TEXHOJIOruu» TamMOOBCKOTro
roCyJIapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA, KaH. TEXH. HaYK,
Poccus, r. Tamb6oB

Oopasuoea E.IO.

Jo1eHT Kadeapbl «XUMUs U XUMHUYECKUE TEXHOI0Tun» TamMO0BCKOTo
roCcyJIapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA, KaH[. TEXH. HAYK,
Poccus, r. Tam0OoB

Ankyoumoesa H.A.

JOIEHT Kadeapbl « XUMUS U XUMUYECKUE TEXHOJIOrun» TamMOOBCKOro
roCyJIapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA, KaH . XUM. HaYK,
Poccus, r. Tam060B

Abaxkymosa H.A.

JOTIEHT Kadeapbl « XUMHSI U XUMUYECKUE TEXHOJIOTUN» TamMOOBCKOTO
rOCYJapCTBEHHOTO TEXHUYECKOT0 YHUBEPCUTETA, KaH/I. XUM. HayK,
Poccus, r. Tam6oB

Ky3omun A.IL.

CTapIuii ipenoaBarenb Kapenapbl « XUMUS 1 XUMAYECKUE TEXHOJIOT I
TamMO0BCKOTO TOCYAAPCTBEHHOTO TEXHUIECKOTO YHUBEPCUTETA, KaH/I. TEXH. HAYK,
Poccus, r. TamGoB

Omnpenenena 3()(HEeKTUBHOCTh yNAJICHUST WOHOB BOJOPACTBOPHMBIX IPHMECEH MHOTO-
KpaTHOH pemnyipnanuei-1ekanTanyueil CycreH3uil MMrMeHTOB kelToro C NpoMBIBHBIMH KHIKO-
CTSIMH, TAKUM KaK — apTe3WaHCKas BOJa M BOJA C JIUCHEPCHUSIMM HAHOYACTHUL. Y CTaHOBJIEHO,
HauOoubas 3(p(HEKTUBHOCTh NPU yAAJICHUU BOJOPACTBOPUMBIX MPUMECEH M3 CYCHEeH3HMH Mur-
MEHTOB MOXeET OBITh IOCTUTHYTA MPU UCIIOIH30BaHUHM BOIHBIX AMCIIEPCUN HAHOUYACTHIl METAaJ-
JIOB, YTO OOBSICHSETCS HATMYMEM MACCONEPEHOCa HOHOB MPUMECEH ¢ MOBEPXHOCTH YACTHIL ITHT-
MEHTa Ha MOBEPXHOCTh HAHOYACTHUL] METAJLIOB.
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Knroueswie cnosa: IMUIMCHT, BOAOPACTBOPHUMBIC IIPUMECHU, HAHOYACTHUILIBI METAJIJIOB, BOJIA.

B cBs3u ¢ yBenuueHHeM CKOPOCTH TedaTH, TPeOOBaHUs K MOBBIIICHUIO ajI-
Te3MOHHBIX CBOMCTB YaCTHUIl MUTMEHTOB B JIAKOBOM CBSI3YIOIIEM PACTET roj OT ro-
1a.

VYBennueHue aJre3MOHHBIX CBOMCTB YACTHUIl MMTMEHTA B JIAKOBOM CBSI3YIO-
IeM MOXXHO OOECHEeYHTh YAAJICHHMEM HOHOB BOJOPACTBOPUMBIX MpuMecei, Gop-
MUPYIOIIMX Ha TMOBEPXHOCTH YaCTHUI] NMUTMEHTa COPOIMOHHBIA cioi. J[aHHbIE
npUMeCH 00pa3yroTCs Ha CTaIWW CUHTE3a M HAXOASITCS B PACTBOPEHHOM BHJIEC B
KUAKOMN (aze CyCreH3uH MUTMEHTOB.

Pemenue o BrIOOpE TOrO MM MHOTO CHIOCO0a yJIaleHHUs] BOJOPACTBOPUMBIX
puMecel MPUHUMAETCSI HA OCHOBE PAaCCMOTPEHUS (PUBUKO-XUMUYECKUX CBOMCTB
CYCTICH3UH M DKCIIEPUMEHTAJIbHBIX JaHHBIX CPaBHUTEIHHOTO aHamu3a 3P HEeKTUB-
HOCTHU YJaJ€HUS MpPUMECEe pa3IuyHbIMU CHOCOOaMH, MPU HMCHOJBb30BAHUM Pa3-
JIMYHBIX TPOMBIBHBIX BOA [1].

Hamu Gbu1 uccienoBaH mporecc MHOTOKPATHOM pemyJibhaluu-aeKaHTaluu
CYCII€H3MI MUTMEHTA «OKENTOro C» apTe3uaHCKON BOJIOW M apTE3MAHCKOUN BOJIOM C
nucriepcueit HaHouacTuil MmetamuioB (Cu) u okcuoB MetaioB (NiO).

Hcnonp30BaHre B KAYECTBE IPOMBIBHOM dKUJKOCTH BOJBI C BOJHOW JHCHEP-
CUU HAHOYACTHUI MEAM U OKCUJA HUKeIA ¢ KoHueHTpauuen 0,1 mac.% yBenuuupa-
€T MO CPAaBHEHUIO C apTE3MAHCKOW BOJOW KOJIWYECTBO JECOPOMPOBAHHBIX C TO-
BEPXHOCTH YaCTHUI] MTUTMEHTa MOHOB BOJOPACTBOPUMBIX NPUMECEW, MPHU 3TOM B
NEepBbIE TPU LUKIA 3TOT POCT YBEJIMYHMBAETCA, JAJEE POCT 3aMEISIETCS, 3TO
HaOII0/IaeTCsl BO BCEM HCCIICIOBAaHHOM TeMIieparypHoM auarazone (4 — 40°C).
W3mMeHeHne KOHIIEHTpAIliu BOJIOPACTBOPUMBIX MPUMECEH Ha YacTHUIlaX MUTMEHTa
10 3 nuKIIa UMeeT JIMHEeHbIN xapaktep. Ha ydactke 3-4 nukioB HaOI01aeTCs U3-
JIOM KpUBOM, XapaKTEPHU3YIOIIMI Hayalao YJajJeHUs HOHOB BOJOPACTBOPHUMBIX
npuMeceit ¢ 0osiee BHICOKON HEPTUe MPUCOCIUMHEHUSI K aKTUBHBIM IIEHTpaM I0-
BEPXHOCTH YaCTHUI[ MUTMEHTAa, NMPU ITOM TOBBIINICHUE TEMIIEPATYPhl MO3BOJISET
yAQJISITh HOHBI U3 OoJiee TiyO0oKux cioeB. Tak ucnoib30BaHue 7 MUKIOB MPOMbIB-
K1 00ECIeYnBaeT pa3pylieHHe MOHOMOJEKYJISIPHOTO CJIOSi HOHOB Y MOBEPXHOCTH
yacTull nurMenta xenroro C (pucyHok 1).
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Puc. 1. Konnenrpauuu BogopactBopuMbix rnpumeceit (Crip, KI/KT) B TBEpAOH U XKHUIKOH (a3zax
CYCIIEH3U MUTMEHTOB MPU MTPOMBIBKE BOJHOM JUCIIEPCHE HAHOYACTHUIl METAJUIOB: [ — B KU/~
kot dase; 2 - 40 °C; 3-20°C; 4-4°C (2, 3, 4 — Ha TOBEepXHOCTHU TBEP/IBIX YACTHIL)

Taxum o0Opa3om, UCTIONB30BAaHUE B KaYeCTBE MPOMBIBHON KUJAKOCTU BOJBI,
coJieprKaliel HaHOYaCTHIIbl METAJUIOB, 00ECIIEYNBAET CHUKEHUE KOJIMYECTBA BO-
JOPAaCTBOPUMBIX MPUMECEN KaK Ha MOBEPXHOCTH YACTHI] TUTMEHTOB, TAK U B KH/I-
KoM (haze BO BceM uccieayemMom auamnazone remmneparyp (4-40 °C) u Bo Bcex IUK-
Jax TPOMBIBKM B CpPAaBHEHUM C IIPOMBIBKOW apTE3MAHCKOW BOJOW, ITOBBILICHUE
KOHLIEHTPAllMi HAaHOYACTHUI[ METAJUIOB B IPOMBIBHOM KUJAKOCTH MPUBOJIUT K YBE-
JUYEHUI0 3TOro 3¢ deKxTa.

Cnucok Jimrepatypbl
1. KonmakoBa, M.A. D deKkTHBHOCTH yaalIeHUs] BOAOPACTBOPUMBIX COJIEH U3 TOHKOHUC-
MIEPCHBIX OCAJIKOB TP UCIOIB30BAHUU BOJ| Pa3IMYHON KiacTepHou cTpykTypbl / M.A. Konma-
koBa, B.C. Opexos, [I.H. Tpydanos // [lepcriektuBsr Hayku. — 2012. — Ne 1. — C. 91 — 94,
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OBPABATBIBAEMBIX JIETAJIEN JJ151 OGOCHOBAHUSA
HA3BHAYEHUSA TEXHUUYECKOM XAPAKTEPUCTUKHA
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OBOPYJIOBAHUA
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aCIHPAHT,
Poccus, r. MockBa

Deogpanos A.H.
OI'bOY BIIO MI'TY «CTAHKWHY, a.1.H., npodeccop,
Poccus, r. MockBa

B crathe, mpuKUMHBIE TTPUCIIOCOOICHHUS PACCMATPUBAIOTCSA KAaK AJIEMEHT OMHCAHUS T0-
JIO’)KEHHSI IETAIM K CO3/IaHMIO Y3JIOB arperaTHOTO CTaHka. J[aeTcs MaTeMaTH4ecKoe OMUCaHue O
PaCONIOKEHUH JICTaIN ¥ MPUCTIOCOOIeHUH B paboyeli 30He arperaTHoro CTaHKa ¢ y4eTOM H3Me-
nenus KJI.

Knrouesvie cnosa: 6a3za 1aHHbIX, 32KUMHbBIE YCTPOUCTBA, arperaTHble CTaHKU

[Tpu co3manuu npucnocobaeHui A 00pabOTKH 3aTOTOBOK MO TPYMIIOBOMY
IPUHLKNY, B TOM uucie Ha crankax ¢ YIIY, mpexycmarpuBaroT yHueepcaivHo-
coopubie npucnocoonenus (YCII), B KOTOPbIX UMEIOTCSI 0a30BO€ OCHOBaHUE (TU1a-
TO) C CETKOM TOYHBIX T-00pa3HbIX MMa30B U OBICTPOCMEHHBIE HaJaJA0YHbIE JIEMEH-
ThI, SIBJISIIOLIMECS COOPOYHBIMU €IMHUIIAMHU, MpPEJHA3HAYECHHBIMU i1 0a3upoBa-
HUSL ¥ 3aKPEIJICHUSI 3arOTOBOK, TUIIOBBIE KOMIUJIEKTYIOIIUE 3JIEMEHTHI TTOKA3aHbI
Ha puc.l.
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Puc. 1. Jleranu u cOOpOUYHBIC SAMHUIIBI YHUBEPCATBHO-COOpHBIX miprciocobaermid (Y CIT) s
3aKperICHUs 3aTOTOBOK Ha CTOJIE CTaHKa:
a — 6a30Boe OCHOBaHUE; O — YIOPHI; 8, 2 — IPOCTABKU; 0, € — IPUXBATHI; JHC, 3 — KPETICK-
HBI€ AJIEMEHTHI; U — MOICOOpKa

KommnonoBku YCII coOuparotcs U3 cTaHIapTHBIX 3JeMeHTOB (puc. 1) BbIcO-
kol TouHoctu. (IlorpemHocts pacrnosiokeHusi 0a30BbIX IMOBEPXHOCTEH He
npesbimaet 0,01 mMm.)

¥

29
=]

Puc. 2. Ilpumepst coopok YCII 151 3akperuieHns 3aroToBOK Ha CTOJIE CTaHKa:
1 —3aroToBka; 2 — ymnop; 3 — npuxBaT; 4 — BUHT; 5 — 6a30BO€ OCHOBaHUE

Bricokast Tounocth anmemeHToB YCII oGecrnieunBaeT cOOpKY Mpucnocoosie-
HUM 171 YCTAaHOBKM pa3JIMYHBIX 3aroToBOK 1 (puc. 2) 6e3 nmocienyronieil Mexanu-
yeckoi nmopabotku. Ilocie ucmonbp3oBaHUsS KOMIIOHOBOK WX Pa30MpArOT Ha CO-
CTaBHBIE YaCTH, MHOTOKPATHO MCMOJb3yeMbie B TeueHue 15 —20 yieT B pa3iuyHbIX
COYETaHUSIX B HOBBIX KOMIMOHOBKaX [1, ¢. 372].
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ArperaTHble CTAaHKH, BBITOJHSIONME OOJBIIOE KOJUYECTBO IEPEXOIOB,
KOMITOHYIOTCSI U3 (DYHKIIMOHAIBHO CaMOCTOSTEIbHBIX HOPMAJIM30BaHHBIX M Ya-
CTUYHO CIIEHHUAJIBHBIX Y3JIOB U JIETAJICH, MO3TOMY pa3HOOOpa3re TUIIOB ATUX Y3JIOB
HEBEJIMKO, U YUCIIO TadapuTOB KAXKJI0T0 TUIA CTPOro orpannyeHo. [Ipunuun arpe-
raTUPOBAHUS CTAHKOB CIIOCOOCTBYET Pa3BUTHIO TJIABHOTO HAMPABIICHUS B COBpE-
MEHHOU METaJI000pabOTKe - MAaKCUMaJIbHOW KOHIICHTPAIIMU OIEpalvii B OJTHOU
paboueil mammHe.

3agaya KOMIUIEKCHON aBTOMATHU3allMU MPOCKTUPOBAHUS arperaTHbIX CTaH-
KOB SIBJISIETCSI BECbMa CJIOKHOW U TPYJOEMKOH, IS €€ pelieHus HeoOX0auMO Co-
3/1aTh CUCTEMY ONHUCAHUs JETAIH, JJIsi 00pabOTKH KOTOPOW MPOEKTHPYETCs CTa-
HOK, ¥ TEXHUYECKHUX yCJIIOBUH Ha €€ M3rOTOBJICHUE, a TAKXKE BCEX MPOCKTUPYEMBIX
00BEKTOB: KOMIIOHOBKHM CTaHKa, KOHCTPYKIIMH 3aKHUMHBIX MPUCIIOCOOTICHUN U
JIPYTUX CIIEIHUATBHBIX Y3JI0B, MPOYNX AJIEMEHTOB CTaHKA.

ABTOMAaTHYECKHE JIMHUU CTPOST Ha 0a3e arperaTHhIX CTAHKOB; UX YUCIIO U
KOMITOHOBKA JIMHUU 3aBUCAT OT CJIOKHOCTH U3TOTOBIICHHUS JIeTajel, cocTaBa HE00-
XOJIUMBIX OIlepauui U MmepexofoB o0pabOTKH, TpeOyeMol MPOU3BOIUTEIBHOCTH
(urcno crankoB koJyebnercs ot 2 go 100) [2, c. 411].

Kaxnass omepanuss mpoeKTUPOBAaHMS JUIsl THOKAX aBTOMATHYECKHUX JIMHUHA
I'AJI 3amaercst He QUKCUPOBAHHBIM KOJIOM, @ C TIOMOII[LIO MapaMETPUIECKOTO OIH-
CaHusl, T. €. MHOKECTBA OJTHOTUITHBIX MEPEMEIIEHUN ee pabourX OpraHoB, BHITOJI-
HSIEMBIX B paMKax OJIHOW TEXHOJOTHYECKOW ONepanuu ¥ OTIWYAIOIINXCS APYT OT
Jpyra 3HaYEHUSMH OJHOTO WJIM HECKOJIbKUX (B ClIydyae BEKTOPHOTO 3aJaHus) Ia-
paMeTpOB:

Cj = Cjn (al,az,...,an),

rae 4;,4,,...,d, — IapaMeTphl, ONMPEICTSIOMNe «KTHOKOCTRY JaHHON TEXHOJIO-

TUYECKOM orepauu.

TexHonorudeckas omepanus XapakTepusyercss OOJbITUM KOJIUYECTBOM Ma-
pamMeTpoB, K KOTOPHIM OTHOCST BHJ OMNEPALUH, MECTO €€ BBIIOJHEHUS OTHOCH-
TEIHHO 0A30BBIX MOBEPXHOCTEH W TOYHOCTD, a TAKIKE PEKUMBI 00padoTKU U 1p. B
JaHHOUW paboTe JIsi MOACIUPOBAHUS TO3UIMU aBTOMATUYECKOW JIMHUM (arperar-
HOTO CTaHKa) pacCMaTpPUBAJIM TOJBKO JBE COCTABISIONINE XapPaKTEPUCTUK TEXHO-
JOTHYECKON OTeparui: MECTO MPHJIOKEHHS IEHCTBYIOIIETO HHCTPYMEHTA IO KO-
OpAMHATAM X, Y, Z U TOYHOCTh MO3MIIMOHUPOBAHUS pabOyero opraHa mo 3TUM
ocsim. Koopaunatsl oOpabaTbiBaeMOl OBEPXHOCTH SIBISIIOTCS HEMPEPHIBHBIMU B
3aJJaHHOM TIPOCTPAHCTBE, & TOYHOCTh MO3UIIMOHUPOBAHUS AE — TUCKPETHOW BEJH-
YHAHOM.

KoHkpeTHBIN cOCTaB mapaMeTpoB, MX TUI U BO3MOKHBIE MHOXKECTBA X
3HAUEHUN OINPEACNIAIOTCS KaK BUAOM TEXHOJIOTMYECKOM onepaluu, Tak U KOHKPET-
HBIMHM XapaKTePUCTUKAMHU HCIIOIHUTEIBHOIO OpraHa yHU(HUIIMPOBAHHOTO y3a ar-
peratHoro obopynoBanus. Takue mapaMmeTpbl, Kak U3MEHEHHE PEKUMOB 00padoT-
KU, CMEHBI HHCTPYMEHTA U JIP., OCYIIECTBISIOTCS CUCTEMOU YIPaBICHUS U UCIIOJI-
HUTEJIBHBIM OPTaHOM.

Texnonornueckuii MapmpyT o6padorkn neramu Ha I'AJl y, 3amaerca Habo-

POM COOTBCTCTBYIOIIUX HCpCMGHIGHI/Iﬁ HNCITOJIHUTCIIbHBIX OPIraHOB!
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My = U(Xij’Yik’Zik’Eik)’
i

IZie X, ¥, Z — KOOPJAUHATHI MOJIOKEHUS 00pabaThIBAIOILIETO OpraHa; i — HOMep
oTeparum; 7 — KOJINYECTBO oneparuii; k — Homep oOpabarbiBaeMoit neranu; £, —

TOYHOCTb MMO3ULIMOHUPOBAHUS Ha i-OM omepanuu ajs k-0 aeTaiu.

VYuutsiBas cneuupuKy NOCTPOEHUSI MapUIpyTa TMOKON aBTOMaTUYECKOM JIU-
nuu (I’AJI), ciegyer OTMETUTh, YTO B JTAHHOM MHOECTBE JOJKHO OBITh HCIOJIb-
30BaHO OTHOLUEHUS MOPSAKA, T. €. yKa3aHO OTHOLICHHWE MNpEeAnouTeHus (Kakas
onepanus BBINOJHAECTCS PaHbIIE WM, [0 KpallHEH MepE, KAKOBBI HEJIOIYCTHUMBbIE
NOCJIEIOBATEIBHOCTA ONEPALMM TEXHOJIOTMUECKOro IMpollecca, 3aJlaHHbIe PaHEee).
Takoe onrcaHue MOKET ObITh 33JJaHO MHOKECTBOM NEPEMELIEHUH, ONPEaeIsIEMbIX
BEKTOPOM BHJA N :

N = f(py, Py> D3> D)
rae Py, P, — Pa3pellCHHbI MOPSAKOBBI HOMEDP N-Or0 NEPEMEIEHHUs NPU
IIOCTPOEHUU TEXHOJIOTMYECKOTO IIPOLECCA B COOTBETCTBYIOLIECH ONEepaluy.
B cnywae cnummkoM OOJBLIOrO YHUCIa 3JEMEHTOB MHOXKECTBA BEKTOPOB
MO’KHO TEpENTH K OMHUCAaHUIO MPOTHUBOMOJOKHBIX COOBITHI — BEKTOPOB, COJEP-

KalUX 3alpelleHHbIE TOCIeA0BaTENbHOCTH. JlomycTUMBIE (MU HE JKEJIATEIIbHBIC)
KOMOHWHAIIMK MOKHO 3aMucaTh B BUJE CUCTEMBI IPEANOUYTEHUN BUIA:

Pi =P
Pix = P>

Pin = Pju>

/1€ 3HaK « < » — 3HaK ONEPALNH «IIPEALIECTBYET.

B crarbe paccmoTpena 3ajaua cuHTe3a (parMeHTa CTPYKTYpPbl TEXHOJIOTH-
yeckoro mnpoiiecca 00padotku koprycHbix aeraneut (K1) aeraneit na 'AJL. B atom
ciIydae, B Ka4eCTBE Pa3MEpPOB CEMECTBA 00padaThIBAEMBIX JeTaeH, MPUHUMAIOT-
Csl MX 3HAYEHMsI, U3BECTHbIE HA COOTBETCTBYIOLIMI NepHo] BpeMeHu. B npouecce
skcrutyatanuu I'AJI paccmatpuBaetcs apyras 3agayda. [1osBIsIOTCS HOBBIE J€TaNH,
OTJIMYHBIE OT CeMecTBa, MPUHATOro0 Npu npoexktupoBanuu ['AJl, u HeoOxonUMO
OLICHUTh BO3MOKHOCTh UX OOpa0OTKM C TOYKU 3pEHUSI HEOOXOAUMOro (PyHKIIHO-
HUPOBAHUS UHCTPYMEHTA.

3ajada pemaercs ¢ MOMOUIBIO MOKPBITUS MHOKECTBA BCEX KOHCTPYKLMM U
pa3MepoB jeraneil HabopoM (PUKCUPOBAHHBIX 00JIACTEM, ONMPEEIISIEMbIM COOTBET-
ctBytomum opranom ['AJL. (puc. 3)
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Puc. 3. ®ukcupoBaHHble 007aCTH MEpeMeEIeHUs padoyero oprana yHu(GUIIMPOBAHHOTO MOTYJIs
nipu o6padotke KJI: obmacts nepemerieHus: pabovero opraHa yHUPUIIMPOBAHHOTO y3J1a mpu: 1 —
M3BECTHON KOHCTPYKIUH (KOHCTPYKLIMH 3aJI05KEHBI TIPU MPOESKTUPOBAHUH); 2 — HOBOU KOH-
CTPYKIIMH, KOTOpasi MOKeT ObITh oOpaboTana Ha ['AJI; 3 — HOBOI KOHCTPYKITUH, KOTOPAst MOXKET
ObITh yacTHYHO 0OpaboTana Ha ['AJl; 4 — KOHCTpYKLIMH, KOTOpasi HE MOXeT ObITh 00paboTaHa Ha
I'AJl

MaremMatnyeckuy anmnapaTr ONMCAHUsS IPYIIIOBBIX TEXHOJIOTUN

Jlis npencraBieHuss 0000IEHHOW KOHCTPYKLIMU M pa3MepoB JI€Taju, BXO-
JAIIEN B COCTAB CEMEMCTBA, PACCMOTPHUM IIOJOKEHHUE IJIOCKOCTEN, HA KOTOPBIX
HaxoasTcs oOpabarbiBaeMblie MOBEpXHOCTU. OOIACTh BO3MOXHBIX MEpPEMEIICHUN
ucnonHuTensHOTO oprana ['AJI (puc. 4) mo o6pabaTbIBaeMbIM IIJIOCKOCTSIM 3a]1a-
€TCs KOHKPETHBIMHU 3HAYEHUSMU MEPEMEHHBIX, HAIPUMEp, MePEeMENICHUN M0 0CsIM
X=A, Y:Ay,Z=AZ.

Jannyto 06y1acTh EpeMeIeHnii UCTIOJIHUTELHOTO OpraHa YHU(UIIMPOBaH-
HOTO y351a ['AJI MOHO omnucarh TPy MOMOIIM CUCTEMbl YPAaBHEHUH, KOJIUYECTBO
KOTOPBIX OMNpEACNsIeTCs] 3aJaHHbIM TEXHOJOTUYECKUM TIPOIECCOM U HX BBIOOP
IPOU3BOJUTCS U3 OECKOHEUHOTO MHOXKECTBA.

N

Y

Az,

\;/ ¢ s,,

/ ;i
.S,"\c

v

Ay,

A21

Ayy

Puc. 4. O61acTh BO3MOXKHBIX IEPEMELIEHUI UCIIOJHUTENBHOIO OpraHa YHUPUIIUPOBAHHOTO MO-
nyns AJL

[TpuBeneHHOE pacCykIeHUE CIY)KUT HIUTFOCTpaIueii Teopembl X. YUTHH, U3
KOTOPOIA, B YaCTHOCTH, CIIEAYET, UTO JIFOOOH TeoMeTpUIeCKUil 00BEKT MOXKET OBITh
omucaH ypaBHeHHeM. Ho 3Ta Teopema He MpEeICTaBiseT allrOpUTMa HaXOXKICHUS
Takoro omucanus. [losTomMy paccMOTpUM MpUMEp MaTEMaTHYECKOTO OIHMCaHUs
TPYIIIOBOM OMEpaluy C TOMOIIBIO CUCTEMbI YPaBHEHUH, OTMPEESISIONTUX TOJI0XKE-
HUE TUIOCKOCTEH, Ha KOTOPBIX HaXoaaTCst 00padaTbiBaeMbIe TTOBEPXHOCTH.

Hampumep, HeoOxo1uMo onucaTh 30HY pa3dpoca Ha MOBEPXHOCTH 0Opaba-
THIBAEMOU JI€Tajl OTBEPCTUH, MOJydaeMbIX B PE3yJbTaTE Pa3HBIX TEXHOJIOTHYE-
CKHX OIEepalui 1 JIexKalux Ha IJIOIIAJIKE 3aIaHHOTO pazMepa (puc. 5).

3amaeM mepeMeHHbIe Tonoxkenuss ocu orBeperuii K, u K, mo ocsm Y u Z.

DTO ecTh MapaMeTphbl, ONPEILIAIONINE MOJ0KEHUE IIEHTPOB 00padaThIBa€MbIX OT-
BEPCTHUH NIl pa3IMUHbIX JeTaNei, a x — rayOuHa oOpabaThiBAEMOro OTBEPCTHS, B
JAaHHOM ciy4ae i paBHO 1 u 2 (aBe oOpabarbiBaembie jetanu). O4eBUIHO, YTO Ha
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3HAYEHHS UX KOOPAMHAT IO OCAM Y M X HaJIOKEHbI OrPAaHUYCHUS, ONIPEAEIIAEMBIE
IIOJI0KEHUEM OTBEPCTUM B MIEPBOM U BTOPOU JETANAX:
A inl < yl < Amaxl’AminZ < y2 < Amax2’

mi
Cminl Cmin2 < ZZ < AmaxZ’

Eminl
rae Ay, A — xKoopaunatel otepetuii o ocu Y; C . C. — KoopauHATEI
OTBEPCTHUI MO OCH Z (3TU KOOPAMHATHI ONPEAEIIAIOT KpalHUE MOJIOXKEHUS OCH 00-

pabaTbIBaroniero UHCTpyMeHnTa ais onpeaeneHuon KJ[); AE — TOUHOCTh MO3UIKO-
HUpOBaHUsl paboyero opraHa nOpu o00pabOTKe KOPIYCHOW JeTanH, paBHas

Emax _Emin .

<Zl <Amax1’
<y <E_ ., E

max1? ~min2 max 22

<x,<A4

Z
Ama)q L
Amin
™ 1%— Y
1
~ Ky o \
£ -
s < 7| &
r &
£ :
E X [Aminy Amay,

Puc. 5. [lonmoxeHne nmpeanonaraeMpIx 00padaTbIBAeMbBIX OTBEPCTUH Ha pa3nmuaHbIX KJI

B nmanHoM ciiydae paccMaTpuBalOT 30HBI NEPEMEIICHHS] MUCTIOTHUTEIHHOTO
opraHa TOJIbKO 1O ABYM ocsiM (Z u Y), a mo koopauHare x = 0 — TOJIbKO TOYHOCTh

O3UIIMOHUpOBanwMs st otBepetuii K, u K.
V4uThIBas BBIIIEC CKA3aHHOE,

Aot <YV < A Coint <2052 < Crs

E oy <X05% <E s At <25 Y2 <A

C C.,<x,x,<C

min2 min2 max2?

minl
<z,,z,<C__,,

Jlns oncaHus Bceil BO3MOYKHOM 00JIaCTH, T/I€ MOXKET MOSBUTHCSA 00padaThI-
Baemoe otBepctue Ha K], kotopas Oyner obpaborana Ha ['AJI, Bocmonb3yemcs
3aKOHOM AaCCOLMATUBHOCTU TEOPUU MHOKeCTB. Takum oOpa3zoMm, oOmias 30Ha 00-
paboTku s nepBoil U BTopod KJ[ — oObeauHeHne MHOXKECTB MOJI0KEHHUI 00pa-
OaThIBa€MBIX MMOBEPXHOCTEN MO OCsAM Y U Z (METPUUECKUX MPOCTPAHCTB), a TAKKE
O0OBEIMHEHUN MHOXKECTB JIi TOYHOCTU MO3UIIMOHUPOBAHUN HCIOJIHUTEIHHOTO
opraHa Jisl BbIIICHa3BaHHBIX JeTaned. B obmiem Buje Ttakas oOmiasi 30Ha oOpa-

00TKHU Oy/IeT UMETh BUI:
Qr = {(Akmin s Akmax );(Bkmin b Bkmax ) ’ (Ckmin b Ckmax ) ’ (kain H kaax );(Ckmin s Ckmax )}

rae k — komudyecTBo obpadareiBaembix KJI [4, c. 54].
3HaYCHHUS TIOJIOKCHHUH IICHTPOB (KOOPJAMHATHI) BEIOMPAIOTCS UCXOJIS M3 CO-
o0paxeHUH MUHUMAJILHOTO 3HAYCHUS U3 BCETO CEMEHCTBA JCTaJICH.
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Taxum oOpa3zom: BbISIBICHHE TapaMeTPOB paboyeil 30HbI TEXHOJIOTUYECKOTO
000py/I0BaHUs MPHU €ro MPOEKTUPOBAHUM SIBISIETCS BaXXKHOM U TPYJOEMKOW 3a/a-
yeil. [lapametpsl npucnocobseHnii Oy 1yT Takke BIUATh HA TEXHUYECKYIO Xapak-
TEPUCTUKY «IIPOU3BOJICTBEHHBIN MOTEHIINA TEXHOJIOTHUECKOTO 000y 10BaHUSI.
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OBECIIEYEHHUE BE3OITACHOCTHU TPYJIA ITPU HEOTEIOBbIYHN
TEPMOIINAXTHBIM CIITOCOBOM

IThaxoea JI.B.
noueHT kadenpsl «besonacHocTs xku3zHenesTeNbHOCTH» [lepMckoro HalmoHab-
HOT'O UCCJIEI0BATEIbCKOIO MOJIMTEXHUYECKOIO YHUBEPCUTETA, KaH/. OMOJI. HayK,

Poccns, r. Ilepmb

Cumonosa K.B.

CTyeHT Kadeapnl «Pa3zpaboTka MECTOPOKISHUH TTOJIE3HBIX UCKOTIaeMbIX» [lepm-
CKOTO HAIlMOHAIBHOTO MCCIICOBATEIIBCKOTO TOJUTEXHUIECKOTO YHHBEPCHUTETA,
Poccus, r. Ilepmb

Baxneiimei coctaBisromiel chipbeBoi 0a3bl HeQTsAHON oTpaciu Poccuu, a
TaKKe pssia Apyrux HePpTeA00BIBAIOIIMX CTPaH B OJKailee BpeMs CTaHyT 3arma-
chl TsKenon HedTH (Bsi3kocThio cBhimie S0 MIla) u mpupomHbix 6UTYMOB, 3amachl
KOTOPBIX, IO OLIEHKaM CIIEIIMAJIUCTOB MOYTH B MATh Pa3 MPEBBIILIAIOT 3aI1achl JIeT-
kol HedtH. B pecniybnuke Komu BegeTcs mo0b14a BEICOKOBSA3KOM HedTH Ha Sper-
CKOM MECTOPOXKJIECHHH OCYIIECTBIIAECTCA MAXTHBIM CIOCOOOM C TEIJIOBBIMH METO-
JlaMU BO3JI€MCTBUS Ha IuIacT. JJaHHBIN cr1oco0 CBsA3aH ¢ HEOOXOIUMOCTBIO pabOThI
J0JIeH MO/ 3eMJIeH, M KaK CJIEICTBUEM C KOMILIEKCOM HEOJAaronpUsiTHBIX YCIOBUI
Tpyna. UtoObl JocTHYb OJAronpusATHBIX YCIOBUN TpyAa TpeOyeTcs MpOBECTU aHa-
JIU3 Pa3InYHBIX (PAKTOPOB, KOTOPbIE MOTYT BIIUATH HA COCTOSIHUE 370POBBS MEPCO-
Haja. 3aTeM He0OXO0UMO BbISIBUTh HanOOJIee CYLECTBEHHbIE U3 HUX, & TAKXKE pa3-
paboTaTh KOMILUIEKC MEp JJIsl pelIeHUs] JAaHHOW MPOOJIEMBI.

KittoueBble ciioBa: BBICOKOBSI3Kasi HEPTh, TEPMOIIAXTHBIN c0c00, Hebnaro-
NPUATHBIE YCIOBUSL TPyAd, MUKPOKIMMAT, 3ara30BaHHOCTb, 3aIllbUIEHHOCTh, IPO-
(deccuonanbHbIe 3a001€BaHUSI.
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CymectByer MHEHHE [3], UTO Ba)KHEWIIIEH COCTABIISIONICH CHIPHEBOM 0asbl
HedTaHON oTpacnu Poccum, a Takke psga Apyrux HedTemnoOBIBArONIMX CTpaH B
Oykaifiiiee BpeMs CTaHyT 3anachl Tshkesno HedTu (Bs3koCcThiO cBbiiie S0 Mlla) u
PUPOIHBIX OUTYMOB, 3aIachl KOTOPBIX, IO OIEHKAM CITCIIUATUCTOB MOYTH B TISTh
pa3 MpEeBBIIAIOT 3amackl Jerkoi HedTu. MUpoBOil CyMMapHBIi 00beM OICHUBAET-
cs B 810 MiIpA TOHH, @ OCTATOYHBIN M3BJIEKAaEMbIil 00bEM 3aracoB HEPTU MAJION U
cpenHen BA3KOCTH B 162,3 mupa TOHH.

B pecny6nuke Komu OOO «Jlykoitnn-Komuy Ha SIperckom HedTeTUTaHOBOM
MECTOPOXKACHUH MPOU3BOIUT JOOBIYY TSKENON BBICOKOBSI3KOM HEPTH, TPUMEHSSA
HIAXTHBIN c0co0 M00bIYM HEPTH C TEIIOBBIMU METOAAMH BO3ACHCTBUS HA IJIACT
(TepMOIIaXTHBIN c10c00). Sperckoe HEPTETUTAHOBOE MECTOPOKACHUE PACIIOJIO-
»keHo B Tumano-Iledopckoit Hed)Tera30HOCHOM MPOBHHIIMK BOJIM3U TOopoaa YXThI
[5]. Ha mectopoxxaeruu ¢ 1939 r Benercs npomeliniuieHHas 100bda HedTr. C 1968
rojia 3/1eCh ObBUIM HAaYaThl U TIO HACTOSIIEE BPEMs BEIyTCs IPOMBIIICHHBIE pa0o-
ThI TI0 BO3JICUCTBHIO HA TUIACT TEIUIOHOCUTENeM. Kak mokaszan ombIT pa3padoTKu
Sperckoro MeCTOpOXJI€HHs BBICOKOBSI3KON He(T HanbOosee 3P(HEKTUBHBIM CIIO-
cOOOM MIAXTHOHM JOOBIYM HE(PTU ABIAETCS TEPMOIIAXTHBIN, BKIIOYAIOIINI TEII0-
BOE€ BO3JICMICTBHE HA IJIACT W INOJIYYMBIIWKM BIEPBBIE B MUPOBOM NPAKTHUKE IIPO-
MBIIIJIEHHOE UCIIOJIB30BAHUE HA 3TOM MECTOPOXAeHUH [1].

JlaHHbIN crioco0 CBsi3aH ¢ HEOOXOIUMOCTBIO paOOTHI JIFOAEH MO 3eMJIeH, 1
KaK CJIEICTBUEM C KOMILJIEKCOM HEOJIArONpUsITHBIX BO3ACHCTBUI Ha 370pOBbE 00-
ciyxuBarolniero nepconana. ObecrieueHne 0€30MAaCHBIX YCIOBUN TpyAa SIBISETCS
aKTyaJIbHOU MPOOJIEMO.

[IpuopurerHbiMu (hakTOpaMu, BIUSIOIMIMMH Ha YCIOBUS TPyJa paOOTHUKOB
He(TAHON MIaXThI C UCTIOJIB30BAHUEM TEPMUUYECKOTO BO3ICUCTBUS SBISIOTCS:

1. He6naronpusiTHbIe MUKPOKIIMMATHICCKHUE YCIIOBHUS;
2. 3ara3zoBaHHOCTh BO3/yXa;
3. 3anbIICHHOCTh BO3/yXa.

HeynoBieTBOpUTENBHOE COCTOSHUE TEMIEPATYPHOTO pexuMa B J10OBIBAIO-
HIMX rajepesx oOyCIOBJIEHO TEM, YTO MOJ3EMHBIE NApOIPOBOJIbI, YCThS MOA3EM-
HBIX [MapOHArHETaTEJIbHBIX CKBAXXUH PAaCIOJIaraloTCs HEMOCPEACTBEHHO B TOPHBIX
BbIpa0OTKaX.

B cootBerctBuu ¢ IlpaBuinamu 6e3onacHoctu [4] TemmepaTypa Bo3Ayxa B
JOOBIYHBIX, TOATOTOBUTENIBHBIX U IPYTUX JEHCTBYIOIIUX BHIPAOOTKAX Y MECT, I1ie
paboTaroT JIIOM, HE T0JDKHA npeBbimaTh 26°C Mpu OTHOCUTEIBLHOM BIAXKHOCTH 110
90% u 25°C - mpu OTHOCUTENBHOM BIaXHOCTHU cBbILIE 90%.

B ropusix BeipaboTKaX, U3 KOTOPBHIX MPOU3BOJUTCS 3aKauKa TEIJIOHOCUTEIS
B IUIACT, B KOTOPBIX IMPOU3BOIAUTCS OTOOp TOpsSUYed NPOIYKIMU TOOBIBAIOIIMX
CKBaXXUH, B €MKOCTSX MOJI3eMHbIX He(DTEIOBYIIEK, B BEIPAOOTKAX, IJI€ MPOJIOKEHbI
"ropsiune" (¢ TemmnepaTtypoil HapyxHou noBepxHocTu 40°C u BbIle TPYyOOTIPOBO-
JIbl, IPU YCIIOBUH, YTO BO BCEX 3TUX BBIPAOOTKAX HET MOCTOSHHOTO NMPUCYTCTBUS
JIOJIEW B TEUEHUE CMEHBI, JOIYCKAeTCs TeMmIeparypa Bo3ayxa 10 36°C BKIIOYH-
TEIBHO.

[Ipon3BoACTBO pabOT B 3TUX BBIPAOOTKAX JOJIKHO OCYILIECTBISATHCA B COOT-
BETCTBUM C YTBEPKIAEMbIMU B KaXJIOM OTJEIBHOM CIIy4ae IJaBHBIM UHKEHEPOM
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npeanpustusa (maxtel, HIIIY) meponpudarusMu, B KOTOPBIX, HapsAy C APYTHUMH,
JOJDKHBI IIPEyCMaTPUBATHCS TIEPEPBIBBI B pa0OTE C BBHIXOJOM JItOJIEH JIJIsl OT/bIXA
Ha CTPYIO BO3AyXa C TeMmreparypol He Bbime 26°C mpu OpOAOJLKUTENBHOCTH
KQ)KJIOTO IepephIBa HE MEHee 45 MUHYT, IPUMEHEHNE TEILIO3AIUTHON ONEKAbI U
00yBH, MOCEIIEHNE ITHX BbIPaOOTOK U pabOTa B HUX 3BEHBSIMU B COCTaBE HE MEHEE
JBYX 4esoBeK U T.N. PazoBoe BpeMs mpeObIBaHUsA B BBIPAOOTKE C TeMMeEpaTypou
36°C He noKHO mpeBblIaTh 1 4, yactora npedbiBaHus - He OoJee 1-2 pa3 B cMme-
Hy (cornacHo nucbMy Munszapasa CCCP ot 29.05.84 Ne 122-5a/ 168-26).

PaboTsl B BeIpaboTKax ¢ Temmneparypoil Beiiie 26°C HOHKHBI BECTHCH IO
HapsA-IIyTEBKE, MOANMCAHHOW HayaJlbHUKOM IIPOU3BOACTBEHHOIO YYacTKa |
HadyaIbHUKOM yyacTka BTh.

Bo Bcex ocTanbHbBIX BBIpaOOTKax IIAXTHI, T€ MOTYT IMPOU3BOAUTHCSA pado-
ThI, HO TJI€¢ OOBIYHBIMU TOPHOTEXHUYECKUMHU MEPOIPUATHSIMHI HOPMAJIbHbIE TEILIO-
BbI€ YCJIOBUSI HE OOECIEUMBAIOTCS, JOJDKHO MPUMEHSTHCS KOHAUIIMOHUPOBAHUE
BO3/lyXa. YCTPOMCTBO M DKCILTyaTalldsd YCTAHOBOK KOHIAWULIMOHUPOBAHUS PYIHHUY-
HOTO BO3]lyXa JOJKHBI MPOU3BOJUTHCA B COOTBETCTBUU ¢ "MHCTpyKIMEl no 6e3-
ONACHOM JKCIUTyaTallUM YCTaHOBOK KOHJIWIIMOHMPOBAHMUS PYIHHYHOIO BO31ayXa'.
VY4yer paboThl 3TUX YCTaHOBOK JOJDKEH BeCcTUCh B "KypHaisie ydyera paOOThl X0JI0-
JTUIBHOM YCTaHOBKH, IPUEMA U CHAYU CMEH'.

Heb6naronpusTHbIA ra30Bblid peKUM CBSI3aH C BBIJEICHUEM B IIAXTHYIO aT-
Mocdepy JeTyUuX yriieBoJOPOIOB.

CopnepxaHue KHCIOPO/a B BO3/AyX€ MOA3EMHBIX TOPHBIX BBIPAOOTOK IIIAXT, B
KOTOPBIX HAaXOJATCA WIM MOTYT HaXOJUTHCS JIFOAH, JOJDKHO COCTABIISITH HE MEHEe
20% 1o oObeMmy.

CopeprkaHue yIieKHCIOTO ra3a B pyJHUYHOM BO3yX€ HE JOJDKHO IIPEBBI-
maTh (1o o0beMy):

o Ha pabo4MX MeCTax U B UCXOASAIIMX CTPYSIX paboYMX BHIPAOOTOK -
0,5%:;

o B BBIPaOOTKAX C UCXOAIEH CTpyel Kpblila, TOPU30HTA WIIA IIAXThHI B
renoM - 0,75%;

o IIPY MPOBEJICHUU ¥ BOCCTAHOBIIEHUU BBIPAOOTOK 110 3aBaiy - 1,0%.

o CopeprxaHue BOJOPOAA B 3apsiAHBIX KaMepax He JOJKHO MPEBbIIAThH
0,5%.

CHuxeHHe Ta30BBICICHUN B JCUCTBYIONINE BBHIPAOOTKH M3 MPOCTPAHCTB
W30JINPOBAHHBIX YYaCTKOB, IPU HEOOJIBIIOM 1eOUTE TOCTYIICHHUS ra3a U3 IUIacTa,
MO>KET MPOU3BOUTHCS TOCPEACTBOM MOBEPXHOCTHBIX Ta300TBOSIINX CKBAKHUH, a
TaK)Ke MyTEM OTcoca ra3a ¢ MpPUMEHEHHEM 3KeKTopoB. O0a crocol0a mpuemiIeMsl
Y DKOHOMHYECKHU 11eJ1eCO00pa3Hbl Il YCIOBUI HeTeaxT.

3anbUICHHOCTh psiia pabouuX 30H, CBSI3aHHASI C OCYIIECTBIECHUEM B3PBIB-
HBIX, OYPOBBIX pabOT MPH MPOXOJIKE rajepei v MITPEKOB, a TAKXKe € MOCIeTyIoen
OUYHKCTKOMN 3a00€B OT OPO/IbI, B UTOI'E MOXKET CTaTh MPUUMHON MPOdeCcCHOHATBHO-
ro 3a0oieBanus — criinko3a. [Ipu mpoxoke TOpHBIX BEIPAOOTOK 00pa3yeTcs Mblb,
kotopas conepxutT ot 10 no 70% nByokucu kpemHus. M3 ombiTa 3KCIUTyaTanuu
CYILLIECTBYIOIIUX Ha SIpere IaxT, MbLIb HE B3PHIBOOIIACHA, TO3TOMY MpEAyCMaTpH-
BaeTcs 6oprOa ¢ mpTIeoOpa3zoBaHNEeM Kak ¢ Mpo(hecCHOHaTbHON BpeIHOCThIO. [1bI-
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JeTIOfaBJIeHUE MPOU3BOJIUTCS MyTEM NMPUMEHEHHs] MOKPOTro OypeHHs IIIypoOB U
OpOILIEHUSI B30PBAHHOI MOPOABI MpH €€ yOoopke B 3a0o0e, a TakkKe MHTCHCHUBHBIM
IPOBETPUBAHUEM TOPHBIX BBIPaOOTOK. [IpenycmarpuBaeTcst mpuMEHEHUE UHIUBU-
IyaJbHBIX CPEACTB 3aIIUTHI OT MBUIH.

Takum 00pa3oM, oleHKa yclnoBHil pabOThl 3aJ€HICTBOBAHHOIO MEepCOHAa
npyu A00BIYM HEPTH TEPMOLIAXTHBIM CIIOCOOOM IMOKa3ajia He0OXOAMMOCTh CO3/1a-
HUSI KOMIUIEKCa TEXHHUECKUX, OPraHU3allMOHHO-TEXHUYECKUX, OPTraHU3aI[MOHHBIX
MEpPONPUITHIA, HAPABICHHBIX HA yIydllleHHE YCIOBUH Tpynaa B maxte. Hebmaro-
NPUATHBIN TeMIIepaTypHBIA PaXKUM MOXKET MMPUBECTH HE TOIBKO K OTPABJICHUIO, HO
Y CO3JIaHUIO B3PHIBOOIIACHON CUTYyallMU. 3ara30BaHHOCTD U 3alIbNIEHHOCTh BO3yXa
MOTYT HPHUBECTH K PA3NIMYHBIM IPO(EecCHOHATbHBIM 3a0oseBaHusIM. OIHUM U3
Haubosee CyLIECTBEHHBIX (DAKTOPOB, BIMSIOIMIMX HA 3arpA3HEHHOCTh MIAXTHOTO
BO3/yXa, SIBJIAETCS 3albIJICHHOCTh Bo3AyXa [2].

Cnucok JurepaTypbl:

1. Tronskun b.A., Konoruie FO.I1. OnbIT noazeMHol pa3paboTKu HEPTAHBIX Me-
CTOPOXKJICHUM W OCHOBHBIE HAIpPAaBIECHUs PAa3BUTUS TEPMOLIAXTHOIO criocoda NoO0bYM HE(TH.
Vxra.: [leqopaununedts, 1996. 160c.

2. Hop E.B. IlporHo3nas oreHKa MBIJIEra3oBOTO PEeXHMa BO3AyXa pabOuuXx 30H
HE(TSIHBIX IIAXT NPU NApOTEIUIOBOM BO3ACHCTBUM Ha IUIACT (Ha mpuMepe SIperckoro mecro-
POXKIIEHHS BBICOKOBSI3KOM HE(PTH) : JTUC.... KaH. TIOJUT., HayK. — YxTa. 2004. — C. 39.

3. OcBoeHue 3amacoB BBICOKOBSI3KUX Hedrel B Poccun: [DnexTponHslii pecypc] /P.
MakcyToB, I. Opnos, A. Ocunos, «2005», URL:
http://www.oilcapital.ru/edition/technik/archives/technik/technik 06 2005/81690/public/82177.s
html.

4. [IpaBuna Ge3omacHOCTH MpU pa3paboTKe HEPTSIHBIX MECTOPOKIACHUN IIaXTHBIM
crocooom [Teker] : 1986. — 228 c.

5. Marlan W. Downey, William Andrew Morgan, Jack C. Threet. Petroleum Prov-
inces of the Twenty-first Century. AAPG, 2001, 573 p.

MOJAEJTUPOBAHHUE BEPOSITHOCTHU IIOTEPU ITAKETOB ITPU
COBMECTHOM PABOTE YCTPOMCTB BLUETOOTH Y WLAN

Cuooposa A.C.

OakanaBp 1Mo HAMpaBJICHUIO IPUKIIaAHAsS HHHOPMATHKA,
DUHAHCOBO-TEXHOJIOTUYECKAs aKaJeMus,

Poccus, r. Kopones

Yesopoaes U.A.

OakasaBp IO HAMPaBJICHUIO MPUKIIAIHAS UH(DOPMATHKA,
OUHAHCOBO-TEXHOJIOTMYECKas aKaJeMus,

Poccus, r. Kopones

B cTatbe paccMOTpeHBI BOIIPOCHI, CBS3aHHBIE C PACUETOM M MOJICTHPOBAHUEM BEPOSTHO-
CTH TIOTEPH IAKETOB, BHI3BAaHHBIX B3aMMHBIM BIMSHHEM TIOMEX, NPU OJHOBPEMEHHOW pabote
yctpoiictB Bluetooth u WLAN B 30He ux JelCTBUS.
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Knouesvie crnosa: ycTpoiicTBa Manoro paguyca IEHCTBUS, B3aUMHBIE IOMEXH, YCTPOM-
ctBa texHosorud Bluetooth 1 WLAN.

Kak u3BecTHO, HCIIOJIb30BAHWE OJHOTO W TOTO K€ JMara3oHa yacToT Oec-
IIPOBOAHBIMHU yCTPOWMCTBAMH, AECUCTBYIOLIIMMHA B IPEAENIax B3aUMHOW paJlOBHIN-
MOCTH, MOKET MPUBECTH K B3aMHBIM IIOMEXaM U BbI3BaTh CEPbE3HBIEC YXYAIIEHUS
ux padotsl [1-5]. PaccMoTpum 1 mpoaHaIM3UPyEM IIEKTPOMArHUTHYIO COBMECTH-
moct (OMC) nByx texnonoruii —Bluetooth 1 WLAN, paboTtaromux B HEJIULIEH-
3upyeMoM auana3zoHe 4dactor 2,4 I'Tu, monydyuBHIEM MIMPOKOE MPUMEHEHUE B
OPOMBIIIEHHOM, Hay4HOW W MenuuuHckoi anmaparype (ISM — Industrial,
Scientific, Medical) [6-9].

Bluetooth — 310 TexHonOrMs GECIPOBOIHON CBS3U € paguycom aeictBus 10
M w100 M, pabortaromiass B auanazone 4actotel oT 2,402 T mo 2,483 I'T.
CranmaptoMm onpenenieHsl 79 kanainoB mupunor 1 MI'. Paguonnrtepdeiic npoek-
TUPYETCA C YYETOM MOUIHOCTH, NOJBOJMMOIN K aHTEHHE (TUIIOBOE 3HAYEHHE CO-
craByiger 1 MBt). Curnan MoayJupyeTcsi TayCCOBCKOM YaCTOTHOW MaHUIYJISIIIUEN
(GFSK).

MakcumaiibHasi CKOPOCTh IE€peAaun JaHHbIX cocTaBiser 1 Mout/c. Mero-
JIOM MYJIbTUIUIEKCUPOBAHUS C BpEMEHHBIM paszesienueM (TDM) kanan aenurces Ha
ciotsel o 625 Mkc. Ilepenaya maHHBIX OCYIIECTBISAETCS B BUAE MAKETOB, 3aHUMA-
IOLIMX HEYETHOE YMCIIO CIOTOB, BIUIOTH 10 5. [lakeThl JaHHBIX MepenaroTcs ¢ pas3-
HOM 4YacTOTOM XONOB, MakCMMallbHas CKOpPOCTh IpH 3TOM coctasisier 1600 xo-
HOB/C.

JIBa unu Oosee yCTpONCTB, COOOMIAIOIIMXCS 110 OJJTHOMY M TOMY K€ KaHay,
00pa3yroT MUKOCETh, B KOTOPOM OJTHO YCTPOMCTBO JACUCTBYET Kak BeAyllee, a Ipy-
rue (MakCUMyM CEMb aKTHUBHBIX OJJHOBPEMEHHO) — Kak Benombie. Kanan omnpene-
JSieTCA KaK YHUKaJIbHAs MOCJIEA0BATENbHOCTD TICEBIOCTYYaHON YaCTOThI, POU3-
BOJHOM OT 48-OMTHOTO ajpeca BEAyIIEro yCTPONCTBA U €r0 TAKTOBON YaCTOTHI.

JlokanbHbie ceTn 6ecripoBoHoi cBsizu (WLAN), kak mpaBuio, paboTaroT B
npesenax oJHOro 3/anus Wik kamnyca. OHu AeHCTBYIOT B auana3zone 10 100 M u
npeAHa3HAuYeHbl JJISI TOTO, YTOObI YBEJIMUYUTH BO3MOKHOCTH TPAJUIIMOHHBIX MPO-
BoaHbIX cereit LAN. YacTto MX UCHONB3YIOT MJisi oOecriedeHus MOCIEeAHUX He-
CKOJIBKHUX JIECSITKOB METPOB CBSI3M MEKJYy OCHOBHOH CEThIO M IOJb30BATEIIEM.
becnipoBoiHOE MOJKIIOUEHHUE K CETH IO3BOJISIET MOJB30BATENI0 HE JyMaTh e
MOJACOCIMHUTL CBOM KOMIIBIOTEP, U KaK MPOJIOXKUTH KaOelb 10 CBOEro paboyero
mecra [10-13].

Jlist mpoBeieHHs] MOJENMPOBaHUs Oblja CO3/laHa MMUTAIMOHHAs MOJENb,
MOBTOPSIOIIAS IO CBOCH CTPYKTYpEe MOJECINb, ONUCAaHHYIO B padore [14]. DT0 103-
BOJIMJIO HE TOJIKO OCYIIECTBUTH JCTAIbHYIO UMHUTALIMIO PabOThl YCTPOMCTB ABYX
cererr Bluetooth u WLAN, HO ¥ cpaBHUTH NOJIydE€HHBIE PE3YJIbTAThl C paHEE M3-
BECTHBIMH.

NmMurtanmonnas monens ObUTa OCHOBaHA HA TOMOJIOTHMH YETHIPEX Y3JIOB,
Briovaromias nBa yzna WLAN (1 Touka nmoctyma (AP) m ogHO MOOMIIBHOE
yCTpoicTBO) U ABa y3ia Bluetooth (1 Bexymmii u 1 Benomslii). /lanHbie nepenasa-
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muck ¢ mobmibHOTO y3ma WLAN Ha TOouky M0CTyma, KOTopasl oTBedajga cooOIe-
HUEM O MOATBEPKIAEHUHU YCIIECIIHOIO MpUeMa NaKeTOB TaHHBIX.

VYerpoiictBa WLAN pacnionaranucs Ha paccrosauun: AP — (0,15) merpos;
MobmibHOE ycTpoicTBo — (0,d). YerpoiicTtBa Bluetooth pacnonaranmmcs Ha paccTo-
s (0,0) u (1,0) MeTpoB COOTBETCTBEHHO MJIi BEIOMOIO M BEAYILIErO0 YCTpPOU-
cTtBa. CUMTanOCh, 4TO MOIIHOCTh Iepenadn pasHsiack 25 mMBt u 1 MBr mus
WLAN wu Bluetooth cootBercTBeHHO0. CTaTHCTUUECKKE JaHHBIE COOUPATIUCH C Be-
nomoro ycrpoiictBa Bluetooth u moOunsHoro y3nma WLAN.

[Ipu MonenupoBaHUM paccTosiHUE Mexay MOOWIbHBIM y310M WLAN u Be-
aymmM yerpoiictBoM Bluetooth n3mensiiocs mo koopaunataon ocu Y. Pacnpene-
nenue BbI30BOB WLAN ycranaBiuBasioch cienyromuM obpasom. [Ipemnaraemas
Harpyska ycTaHaBiuBajachk B pazmepe 50 % oT mpormycKHOW CIOCOOHOCTH KaHama
obcnyxxkuBanusi. Pazmep makera cocrapisn 8000 6ut, a BpeMst MexXIy IpUObITHEM
MaKETOB yCTaHABJIMBAJICS paBHbIM 1,86 Mc.

Koudurypamus un mapamMeTpsl MOJETHPYEMOI CUCTEMBIOTPAKEHBI B TA0I. 1.

Tabauua 1
HNMuTaniMOHHBIE XapPaAKTEePUCTUKHU

NMuTanuoHHble XapaKTePUCTUKHU 3HavyeHusn
3amep:kKa Ha paclpoCcTpaHEeHHE CUTHAJIA SMKC/KM
[Ipo0mKUTENHHOCTh KMUTAIIMOHHOT'O IPOTOHA 30c
Xapaxmepucmuxu Bluetooth
IlepenaBaemMasi MOIIIHOCTh 1 MBT
KoopanHaTel BeTOMO# 9acTOTHI (0,0)™m
KoopauHaTtel BeayIei 4acToThl (1,0)™m
Xapaxkmepucmuxu WLAN
[Ipo10mKUTENBHOCTD NTaKeTa 8000 6ut
[IpoMexyTok BpeMeHH MOCTYIUICHUS MEX/Ty JBYMS ITOCIIEA0BATEIbHBIMH MTAaKeTaMHU 1,86 mc
g 11 Mowur/c
IlepenaBaeMasi MOIIHOCTh 25 MBT
Koopaunatet AP (0,15) ™
MoOMIEHBIE KOOPIUHATEI (0, d)m
3aroyioBOK makera 224 out
BpeMeHHBIH CerMeHT 2x10% ¢
Bpewms SIFS 1107 ¢
Bpewms DIFS 52x10° ¢
CW min 31
CW max 1023
[opor ¢parmenTanmn HET
[Topor RTS HET
Maublii Ipeesl HOBTOPEHUs 4
Boubiiol nipesien noBTOpeHUs 7

B monenupyemoii cetu ycrpoiictBa Bluetooth padotanu cnemnytomum o6pa-
30M. [Ipu ycTaHOBKE COEIMHEHUSI BEIOMBIE YCTPOMCTBA B MMKOCETU CUHXPOHU3H-
PYIOT CBOM XOIIbl [10 BPEMEHHU M 4acTOTE NapaMeTpaMH BEAYIIEro ycTpoicTBa. B
peXUME COEOUMHEHHUs BEAYILIEE YCTPOKWCTBO KOHTPOIMPYET AOCTYIl K KaHaly, UC-
MOJIb3YSl CXEMY OIPOCa, COTJIACHO KOTOPOH IMepe/ladyr BEAYIIEro U BEAOMOTro Yepe-
OyIOTCs. BeqoMbll MakeT TaHHBIX BCEr1a CIEAYET 3a Mepeaadyeil BEAYIIEro MaKeTa.
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Mexay BeAylIMM U BEIOMBIM YCTPOWCTBAMU MOTYT yCTaHABJIMBAThCA JBa
TUIMA COCIMHEHUI: CHHXPOHHAsI CBsI3b HA OCHOBE coeauHeHus (SCO) u aCuHXpOH-
Has CBs3b 0€3 ycTtaHoBieHus coenunenus (ACL).

Cesazp SCO mnpexacraBisieT coOOW CHUMMETPHUYHOE COEAMHEHUE «TOYKa—
TOYKa» MEXAY BEIyIIMM K BEIOMBIM YCTPOHMCTBaMH, IPU KOTOPOM BEIyIlEe
YCTPOMCTBO 4Y€pe3 OJIMHAKOBBIE MPOMEKYTKH BpPEMEHHU (KOTOpPbIE 3aBUCST OT BE-
JUYUHBI TaiiMcnoTaTlse) nmocbutaeT naketr cuuxponusanuu SCO B OJIMH U3 CJIIOTOB
TX, Benomoe ycrporictBo oTBeuaeT naketoM SCO mpu cieayroniei nepemaye.

Benmnunna Tsco ycTaHaBnuBaeTcs Ha 2, 4 uinu 6 TaliMCIOTOB COOTBETCTBEHHO
s popmaroB nakeroB HV1, HV2 unmu HV3. Bee tpu dopmara makeroB SCO
npeaHa3HavYeHbl IJis Tepeiadu pedeBoro tpaduka 64 kOUT/c, U UX MOBTOPHAS Iie-
penada B ciydyae OIMIMOKHU WJIM MOTEPU MaKeTa JaHHBIX HUKOTIA HE OCYIIECTBIISICT-
cs. Cesa3b ACL — 3T0 accuMeTprU4HOE MPSIMOE COEAMHEHUE TUIA «TOYKA — TOUKa»
MEXIy BEAyUIUM YCTPOHMCTBOM M aKTUBHBIMHM BEIOMBIMU YCTPOMCTBaMHU B IHUKO-
CETH.

st ACL onpenensitorcst HECKOJIbKO (POPMATOB MAKETOB, @ UMEHHO: MaKEThl
DMI, DM2 u DM3, koTOpbl€ 3aHUMAOT COOTBETCTBEHHO TauMciOThI 1, 3 u 5. B
TexX ciydasx, korga nakersl ACL TepsroTcs npu nepenadye, K HUM NPUMEHSETCA
poLeaypa aBTOMaTUYECKOro 3ampoca nmoBTopHoi nepenaun (ARQ), moka Ha uc-
TOYHHKE HE OyJIeT MOJIy4eHO yBeJoMIIeHHe 00 ycnemHoM npueme aaHHbix (ACK).
ACK BKJIaJbIBa€TCsl B 3arojOBOK MaKeTa JaHHBIX OOpAaTHOIO HaIlpaBJiEHUSs, TIe
yctaHaBiauBaercs 3HaueHne ourta ARQN (1 mim 0, B 3aBUCUMOCTH OT TOTO, OBLIT JIK
OJ1aronoayyHO MOJYYeH MPEeAbIAYIINNA MaKeT UK HET).

Kpowme Toro, st obecrieyeHus mociae10BaTeIbHOTO PACOIOKEHHUS TaKeTOB
JAHHBIX B MOTOKE U (GUIBTPALIMKM MOBTOPHBIX NEpe/iay B MyHKTE HaA3HAYEHUS B 3a-
T'OJIOBKE TTaKeTa UCIOIb3yeTcst OuT mopskoBoro Homepa (SEQN).

Ha npaktrke npencraBisieT 3HAYUTEIBHBIM UHTEPEC NMPOBEAEHUS UCCIENO-
BAaHUI CBSI3AHHBIX C MHKAICYJISLMUEN PEUYEBbIX CUTHAIOB U UCIOJIB30BAHUEM METO-
nuku mpsimoro ucnpasienust omubok (FEC), mpu mepenaunm pedyeBbIX MaKeTOB
Bluetooth B ycnoBusix akTUBHBIX BHEHIHUX moMex oT yctpoictB WLAN, a Tak
KEBIUSHUA (PparMeHTaIly HA CUCTEMY TTOMEX.

Brei6op unHKancynsuuu pedeBbix curHanoB. Ha puc. 1 mpencraBiensl pe-
3yJbTaThl MOJEIIUPOBAHUS PA3IMYHBIX CXEM MAaKETHOW MHKAINCYJSALMMU ISl epe-

a4yl pedyeBbIX MakeToB Bluetooth B ycrmoBusX BHEHNIHUX MOMEX OT YCTPOWCTB
WLAN.
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Puc. 1. BepostaocTs moTepu maketa: a - Bluetooth B 3aBHCMMOCTH OT pacCTOSIHHS 10 UCTOYHHUKA
WLAN; 6 - WLAN B 3aBUCUMOCTH OT pacCTOSHUS J10 BeJoMOoro ycrpoiictBa Bluetooth

[Ipu MmonenupoBaHuM MHKAMCyIsuus MeHsuiach oT HV 1, xoraa nenonbs3yer-
cst ckopocthb 1/3 FEC u Tseo= 2, 1o HV2, xorna ucnons3yercst ckopocts 2/3 FEC u
Tsco=4, 1 HV3, xorna ne ucnonwszyercsa FEC u Tso=6. Cneayer 3aMeTUTh, 4TO B
paznuuHbix naketax HV, HeT pa3HuIlbl B 001I€H JTMHE MaKeTa.

W3 peacTaBieHHBIX HA pUC. 1a 3aBUCHUMOCTEH BUIHO, YTO BHIOOD IMAKETHOU
WHKAICYJISIMUMA HE OKa3bIBA€T NMPAKTHUUYECKHM HE KAKOTO BIUAHHUS HA BEPOSITHOCTH
notepu nakera Bluetooth B 3aBucuMocTu ot paccrostHust 10 ucrounnka WLAN.
To ecTb, NIpUMEHEHUE JONMOJHUTENBbHON Koppekiuu ommOok FEC He ymydmiaer
paboune xapakrtepuctuku Bluetooth. C apyroii cTopoHbl, BEpOSTHOCTh MOTEPU
naketa WLAN B 3aBUCHMOCTH OT pacCTOSIHUS 10 BEAOMOT0 ycTpoiictBa Bluetooth
(cm. puc. 16), npu ucnons3oBanuu HV3 ropazna menbiie uem y HV1 u HV2, 6na-
rojiaps 6osee NpoAOKUTENIbHOMY NEPUOY T sco.

Appexmusnocme FEC. JIna onpeneneHus 3QPEeKTUBHOCTH UCTIOIb30BaHHU-
SIMETOJUKH TPSIMOTO UCIPABJICHUS OIIMOOK MPU MOJAEIHUPOBAHUH HCIOJIb30BAINCH
TpU TUNa nakeTHo uHKancyssuu Bluetooth: DM1, DM3 u DMS, kortopsle 3a-
HUMAaJH, COOTBETCTBEHHO, coThHI 1, 3 u 5. Harpy3ka st Bluetooth ycranaBnuBa-
nack paBHOU 30 % OT MpOMyCKHOM CIOCOOHOCTH KaHalla 00CTy>KMBaHUsI, KOTOPBIi
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COOTBETCTBYET NMPOMEKYTKaM MeXAy NpuoObiTHeM makeroB 2,91 mc, 8,75 mc u
14,58 mc coorBeTcTBeHHO 171 ITakeToB DM1, DM3 u DMS.

Kak BuIHO 13 peacTaBleHHBIX HAa pUC. 2 3aBUcuMocTel, mpuMenenue FEC
MMEET OIrPAHUYECHHBIE IPEUMYIIECTBA M MOXKET YIYULIUTh XapaKTEPUCTHKU
Bluetooth Tonbko as cieHapueB ¢ HU3KUM YPOBHEM MOMEX (Harpumep, s pac-
cTostHUi 6osee 3 Mm).
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Puc. 2. BepositHocTh nnoTepu nakera BT B 3aBUCUMOCTH OT paccTosiHus 10 uctounnka WLAN

Brusnue ¢paemenmayuu. @parmMeHTanus Wi nepegada KOpOTKUX MaKeTOB
— 3TO METOJIMKA, cMsryaroas BIusgHue noMex. CBsI3aHO 3TO C TEM, YTO MEHbIIIHI
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MaKeT JAHHBIX UMEET MEHBIIYIO BEPOSITHOCTh KOH(IUKTA C CUCTEMOM, CO3AAr0IIeH
nomexu. OgHako rpaduku, MpeAcTaBiIeHHbIE HA pUC. 3 MOKA3bIBAIOT, 4TO (par-
MEHTALMSI MOXKET U YXYIUIUTh pabOTy CUCTEMBI, CO3/Ial0IEH TTOMEXH.

Takum 00pa3oM pe3yabTaThl UMHUTALIMOHHOIO MOJEIHUPOBAHUS IMOKAa3allH,
4yT0 ucnonb3oBanue FEC orpaHnumiio npenMmyIiiecTBa MHOTUX CILIEHAPUEB HaBeJle-
Hus nomex. Kpome Toro, npuMeHeHne pparMeHTalud MOKET YBEIUYUTh BEPOAT-
HOCTb MOTEPHU MaKEeTa 3a CYET CO3JaHus OONbIIET0 KOJIMYECTBA MOMEX JJI APYTUX
CUCTEM.
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Puc. 3. Bepostaocts nmotepu maketa Bluetooth B 3aBucumoctu ot pazmepa maketaWLAN

3aMeTuM, YTO TOJIY4YEHHBIC PE3yIbTaThl XOPOIIO COTJIACYIOTCS C MaTepua-
JlaMU, U3JI0’)KEHHBbIMU B pabdote [10].

Jlannas paboma evinonnena 6 pawmxax HUP «llpoexmuposanue cemetiy
nposooumoii 6 ' BOYBIIO MO «®DTA» noo pyxosoocmeom 0.m.H., npogheccopa
Apmwowenxo B.M u k.m.u., ooyenma Abbacosoii T.C.

Cnmcok Jurepatypsbl

1. Aptiomenko, B. M. CoBpeMeHHBIE MCCIEAOBaHHUSI B 00JACTH TEOPETHUYECKUX OCHOB
WH(POPMATUKH, CUCTEMHOTO aHAJM3a, yrpaBieHus U obpadbotku wmHopmanuu [Tekcr] // B.M.
Aptiomenko, T. C. A66acosa, .M. bemtouenko, H.A. Bacunwes, B.H. 3unosses, F0.B. Ctpe-
Hamok, ['.I". Bokun, K.JI. Camapos, M.E. CraBposckuii, C.I1. [Tocepenun, 1.M. PazymoBckuii,
B.1O. ®omunckuit. MoHorpadwus / mog Hayd. pell. TOK. TeXH. HayK, mpod. B.M. ApTromenko. —
Kopones, I'bOY BIIO ®TA, 2014. - 318 c.

2. Aptiomenko B.M. O6paboTtka nH(DOpPMAITMOHHBIX MapaMEeTPOB CUTHAJIa B YCIIOBUSIX
aJIUTUBHO-MYJIbTHILTUKATUBHBIX HerayccoBCKux momex [Tekcr] / B.M. ApTiomeHKO: MOHO-
rpadus. — Koponer MO: Uzn-Bo «Kanmmepy», 2014, — 298 c.

3. Aptiomenko B.M., A66acoBa T.C. Pacuer u nmpoeKTHpOBaHUE CTPYKTYPHPOBAHHBIX
MYJIbTUCEPBUCHBIX KaOENbHBIX CHUCTEM B YCIOBHUSX MEUIAIOIIMUX 3JEKTPOMArHUTHBIX BO3JEH-
ctBuii [Tekct] /mox. pexa. n.1T.H., npodeccopa AptiomeHko B.M. — Kopones MO: ®TA, 2012. —
264 c.

4. Aptiomienko B.M., bensauna H.B. L{ludpossie cetn nocryna texHonorun xDSL— M.:
W3n-so CI'Y, 2010. 210 c.

5. Aptiomenko B.M., Kopuarun B.A. AHanu3 0ecripoBOAHBIX TEXHOJIOTHI OOMEHa JaH-
HBIMH B CHCTEMax aBTOMAaTH3aIlMH >KH3HEOOECTIeueHHsI POU3BOJCTBEHHBIX U O(QHUCHBIX ITOMe-

169



meHnit [Tekct] //OnekTporexHndyeckue 1 HHPOPMALMOHHbIE KOMIUIEKCH M cucTeMbl. — 2010. —
T.6. —Ne2. - C.18 — 24.

6. Aptromienko B.M., Kopuarun B.A. Ouenka BIMsHMS 3JE€KTPOMarHUTHBIX ITOMEX pa-
JTIMODJICKTPOHHBIX CPEACTB Ha OECIPOBOJHBIC YCTPOWCTBA MaJIOTo paauyca nerctBus [Tekct] //
DNEeKTpOTEeXHUYECKHE U UH(OPMAIIMOHHBIE KOMIUIEKCHI U cucteMbl. —2010. — T.6. — Ne2. — C.10
-17.

7. Aptromienko B.M., Kopuarun B.A. OueHka BIUSHUSA MOMEX OT PaJUO3JIEKTPOHHBIX
cUCTeM Ha OecHpOBOJHBIE YCTPOICTBa Majoro paauyca AEHCTBHUS ¢ OJIOKOBBIM KOJWPOBAaHHEM
[Texct] // DnexTpoTexHuuecKkne U MHPOPMALMOHHBIE KOMITIEKCH B cucteMbl. — 2010. — T.6. —
Neq4. —C.3 6.

8. Aptiomenko B.M., Kopuarun B.A. IIpoGiaembl 37€KTpOMAarHUTHOM COBMECTUMOCTH
IHU(PPOBOTO IEKTPOTEXHUIECKOTO OOOPYIOBAaHUS HA TPOMBIILUICHHBIX W OBITOBBIX O0BEKTaX
[Texct] // Hayunslii xxypHan. BecTHUK acconmanuu By30B Typusma u cepsuca. — 2009. — Ne4
(11). —C.95-98.

9. Aptromienko B.M., Kopuarun B.A. CxeMbl NOAKIIOYEHHS] YIPABISAIOLIETO U U3MEPU-
TEJILHOTO OOOpYJOBaHHWS B CHCTEMax aBTOMAaTHU3aIluU >KW3HeoOecreueHus 3aaHui [TekcT]
//OneKTpOTEeXHUYECKUE U UHPOPMALIMOHHBIE KOMITIEKCHI U cucteMbl. — 209. — T.5. — Ne3. — C.3
—11.

10. Apriomenko, B. M., lllenyxun, /1. O. DnekTpoTeXHUUECKUE CUCTEMBI JKU3HEo0ecTe-
yeHus 37aHui Ha 6a3e Texnosnoruiit BACNET. Monorpadus / mox pen. a.1.H., mpod. B. M. Ap-
tiomeHko [Tekcr]| / B. M. Aptromenko, J[.0. [enyxun // TOYBIIO MI'YC. — M., — 2006. —
138 c.

11. Apriomienko, B. M., A66acoBa, T. C. CepBuc nuH(HOpMAIIIOHHBIX CHCTEM B 3JIEKTPO-
TEXHUYECKUX KOMIUIeKcax. Monorpadus / moa Hayd. pea. JOK. TeXH. Hayk, nmpod. B.M. Aprio-
menko [Tekct] / B. M. Aptiomenko, T. C. A66acosa / ®I'OYBIIO PI'YTuC. — M., — 2010. —
98 c.

12. A66acosa, T. C., ApTtiomieHko, B. M. DnekTpoMarauTHas COBMECTUMOCTh 3JEKTPO-
MIPOBOJIHBIX KaOenell M KOMMYTAI[HOHHOTO O00OpYAOBaHMS BBICOKOCKOPOCTHBIX CTPYKTYpPHPO-
BaHHBIX KabenbHbIX cucteM [Tekcr] / T. C. A66acoBa, B. M. ApTiomieHko // DiaeKTpoTeXHuYe-
CKHE 1 MHPOPMAIMOHHBIE KOMIUIEKCHI U cucTeMbl. Ne 4, — 1.4, — 2008. — C.22 — 29.

13. Coeros B.M., Aptiomenko B.M. OcHOBBI ()yHKIIMOHUPOBAHUS CUCTEM cepBHca. M.:
Anbda-M: THOPA-M, 2010. — 624 c.

14. N. Golmie, F. Mouveaux, Interference in the 2.4 GHz ISM band: Impact on the Blue-
tooth access control performance, Proceedings of IEEE ICC, Helsinki, Finland, June 2001.

HEHOOBPA3OBAHME TEIIVIOBU3NOHHOI'O OBCJIEJOBAHUA

Cuoopoea A.A.

CTYACHT Kadeaphl TEIJIOTa30CHA0KEHNE U BEHTUIISAIINS
Bosoroackoro rocy1apcTBEHHOTO YHUBEPCUTETA,
Poccus, r. Bonorna

B cratne paccMaTpuBaACTCA CUCTCMA HCHOO6pa3OBaHI/I${ B C(bepe MMPOBCACHUS TCIIJIOBU3U-
OHHOI'O MOHUTOpHWHIA 3JICMCHTOB 3I[21HI/II>1 n COOpy)KGHHﬁ, YTO ABJIACTCS OI[HOf/i N3 KIIOYCBBIX

npo6yieM B o6macTu uH(paKpacHON AUATHOCTUKH OOBEKTOB KOHTPOJISL.

Knrouesvie crnosa.: TeNIOBU3NOHHOE O6CJ'I€,Z[OBaHI/Ie, CbCMKa, MapamMeTpbl, CTOUMOCTb.

[IpoGnema dhopmupoBaHUs 1IEH HA OKAa3aHUE YCIYT MO MPOBEICHUIO TEIlIO-
BHU3MOHHOTO O0CJEIOBaHUS 37aHUN U COOPYKEHHM 0 CHUX IMOp OCTaeTcs Hepe-
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meHHoM. K coxaneHuto, He CylIeCTBYET TOCYIapCTBEHHONM HOPMATUBHOM METOIU-
KM, TI0 KOTOPOH MOKHO OCYIIECTBUThH pacueT CTOMMOCTH TEIJIOBU3UOHHON ChEM-
ku. Kak npaBuio, 1ieHa sIBIsIETCSl pe3yJIbTaTOM OOOIOIHOW JTOTOBOPEHHOCTH MEX-
ny UcnomauteneM m 3akazunkoM. Opranusanus, BBINOJHSOMAS JAaHHBIN TUI pa-
00T, mpeyiaraeT 3aka3unKy 3aMOJIHATH 3a5BKY, KyJa OOBIYHO BXOJIAT:
KOHTaKTHas uHpopmanus 3aka3urka;
aJipec MECTOMOJIOKEHUSI O0BEKTa TEIJIOBU3UOHHOTO 00CIICIOBAHMUS;
TUI 00BbEKTa (KBapTHpA, CKIAI U T. 1.);
KOJIMYECTBO dTaKE€H M 00111ast TUIONIAAb 3aHus;
crioco6 oborpeBa 37aHusl (IIOCTOSHHOE WIIH MPEPHIBUCTOE OTOTICHHE).

ITo MoeMy MHEHHIO, CTOMMOCTD BBITIOJTHEHUS TETUIOBU3MOHHOTO 00CIIe10Ba-
HUS 3/1aHUS SBIIAETCS MHOTO(AKTOPHBIM MOKa3aTeleM, TaK KaK OH JIOJDKEH BKITIO-
4yaTh B ce0s HE TOJIBKO XapaKTECPUCTUKH O00BEKTa 00CICIOBAaHUS, HO M YUYUTHIBATH
CTOMMOCTH 000pyJI0BaHUs (MHA4Ye KOMMEPUYECKOE MPEIIOKEHNE HE CMOXKET OBITh
peHTa0eIbHBIM), Ka4eCTBO M KOJHMYECTBO TEPMOTPAMM, YPOBCHb KBaTU(HUKAIIUH
nepcoHana, TPAaHCIOPTHBIE PACXO/Ibl, COCTABICHUE U TeYaTh UTOTOBOTO OTYETA U

Ap.

PaccmoTpum moapoOHO KaxkAblid U3 MEPEUMCICHHBIX KPUTEPUEB LIEHO0Opa-
30BaHUs HA YCIYTU TETUIOBU3MOHHOIO 00CIIEI0BaHUS:

- 8UO yCayeUu no meniosusuoHHol cvemke. PaboTa 1o TerminoBU3MOHHOMY 00-
CJICIOBAaHUIO MOXKET BKJIIOYATh B c€0s KaK M3y4EHHE TEIJIOBOTO COCTOSIHUS OT-
JENBHOTO 3eMeHTa 31aHus ((pparMeHTa CTeHbI, CBETONPO3PAYHON KOHCTPYKIIUH),
Tak 1 37AaHus B 1eiaoM. Kpome Toro, BaxHO, OT KOTO MJIET 3asBKa U C KeM Oyjer
3aKJIFOYEH JIOTOBOP HA OKA3aHHE JIaHHBIX YCIYT: ¢ (pU3NYECKUM (KUIBIIOM MH]IU-
BUJIyaJIbHOTO JIOMa WJIM OTIEIbHON KBapTUPBI) WU IOPUIUYECKUM (MIPEATPUSITH-
eM) nuioM. Ilo naHHbIM MCTOYHUKA [3], IPUBENEHBI KOMMEPUYECKUE YCIOBUS IO
BBITIOJIHEHUIO TETUIOBU3MOHHBIX Pa0OT B 3aBUCHUMOCTH OT BHJA MpeiaracMbIX
ycayr. LleHa Ha yciiyru nNpoBeIeHUs TEIJIOBU3MOHHON ChEMKH MOKET pacmipeje-
JSATHCSI B 3aBUCUMOCTHU OT BUJA 00bEKTa OOCIEIOBAHUS: KUJasd KBAPTUPA, UHIU-
BUJ1yaJIbHBIN KUJIOU 10M, 00IIECTBEHHO-aIMUHUCTPATUBHBINA OOBEKT U T. 1. [4];

- mun u eeomempuiecKkue napamempsl 00vekma 06cnedosanus (3TaXKHOCTb,
MJIOIAIb ATaxa, 00beM 3aHUs) SIBJSIOTCS IEPBOCTENEHHBIMU TTOKA3aTEIsIMU CTO-
UMOCTH ycayr. UeM KpyrHee 1o rabapuram 37aHue, TeM Oosblie TpeOyeTcs Bpe-
MEHHM Ha BBIMIOJIHEHUE TEIJIOBM3MOHHOTO MOHUTOPHUHTA €TI0 OTACIBHBIX AJIEMEH-
TOB. Bpemsi paboThl akkyMyJIsITOpa TEMIOBU30pa COCTABIISIET B cpeiHeM 3-44, Kya
CJIeTyeT BKIIOYUTH HE TOJILKO CaM IMPOIECC CheMKH, HO U BpeMs, 3aTpayuBaeMoe
HAa CMEHY WM NepeMelleHre OOBEKTHBA C OJHOIO 3JIEMEHTa TEIJIOBU3MOHHOTO
KOHTPOJISL Ha JIPYroil. ITO MOXKET BbI3BATh MOTPEOHOCTH B JIOMOJHUTEIBHBIX BbI-
e3nax Ha OOBEKT, a, 3HAYHT, U 3aTpaTax Ha TpaHCHoOpTHbIC yciayru. O0srano Hc-
MOJTHUTENh (HOPMHUPYET 0a30BYH0 CTOMMOCTH TETUIOBU3MOHHOTO OOCIICIOBAaHHS B
3aBUCUMOCTH OT 3TaXHOCTH M OTAIlJIMBAEMOM IUIOIIAAN KaXKJIOI0 3TaXka CTPOH-
TEeIbHOTO OOBekTa. MToroBas 1eHa sBisieTCs MpPOU3BEAECHUEM 0a30BOM IIEHBI Ha
KOPPEKTUPYIOINKA MHOTO(QakTOpHbIi KO3 duinenT. PaccuntsiBaercsa no ¢hopmy-
b (o
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O=0,(+k, +k,, +k,, )+ +10,, pyo.,

rae 1 - 0a3oBasg CTOMMOCTb ChEMKH, py6.; k. k. k.., - noBbimatomuit koaddu-

H yepa > 10aB
OUCHT, y‘II/ITLIBaI-OHII/Iﬁ IMPOBCIACHUC HOHOHHHTGHBHOfI CbCMKHU BHYTPH HOMCI_IIGHI/Iﬁ
3AaHUA, YCPAAYHBIX HOMemeHHﬁ, IIOABAJIbHBIX HOMGH_IGHI/Iﬁ WM IIOAIT0JIBbA COOT-

BETCTBEHHO; L[ - TpaHCmopTHbIE pacxosl, py0.; Il - cTOMMOCTH JOMONHH-

JOIT
TENBHBIX YCIYT IO TEIIOBOMY KOHTpoIo, PYO.

[TonBOAS UTOT IPUBEIEHHBIM BBIIIE PACCYKIECHUSIM, CIEIYET CKa3aTh, 4TO B
HACTOSIIIIEE BPEMS HE CYUIECTBYET O(PUUMAIBHOW pPEriaMeHTUPYEMON METOANKU
oTpeieNiCHUs 1IEHbl Ha OKa3aHUE YCIYT MO TeINIOBU3MOHHOMY 00CIIeI0BAaHUIO 3/1a-
Hus. Co3math METOAMKY, KOoTopasi Obl OOBbEKTHBHO OILIGHHBala TPYI03aTpaThl Ha
BBIMIOJTHEHHS pa0OT MO TETJIOBU3MOHHOMY MOHHMTOPUHTY 37IaHHsI, KpailHe CII0KHO,
a MOXeT OBITh M HEBO3MOYKHO, TAaK KaK I[€Ha B JAHHOM CJIy4ae — MHOTO(aKTOPHBIN
M0Ka3aTelb, KOTOPBIM 3aBUCUT OT MHOYKECTBA KOHKPETHBIX HI0OaHCOB. OHa TOJDKHA
BOMpaTh B ceOsl CIEAYIOIUE KPUTEPUH: CTOMMOCTh U KauecTBO pabOThl M3MEpH-
TEIBHOTO 000PY/IOBaHUA, BUJ W pa3Mep 3[aHus, UHJIUBHUAyalbHbIE TpeOOBaHUSA
3aka3urKa, ypoBeHb KBaTU(UKAIMU U ONBIT paboThl McnomHuTeN s, CPOKHU BBHITIOJ-
HEHUs JOTOBOPHBIX 00s3aTenbCcTB U Ap. Ha ceronHsAmHuil 1eHb NOJIUTHKA LEHO-
oOpa3oBaHusl B cepe MPOBEACHHS TEIUIOBU3MOHHOTO MOHMTOPUHIA 3JIEMEHTOB
3JIaHUI ¥ COOPY>KEHUU SIBISIETCS] OTHOW U3 KITFOUEBBIX TIPo0seM B oOactu uHdppa-
KpPacHOW JMArHOCTUKH 0ObEKTOB KOHTPOJIS.
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METOJHKA JBYXYPOBHEBOI WIEHTU®UKALINA
TEXHUUYECKOI'O COCTOSIHUS CJI0KHOI MPUBOPHOI
AMNIMAPATYPBI C OTPAHUYEHHBIM PECYPCOM

Cmupnoe B.A.
BEYIINNA MHKEHEP-AJIEKTPOHUK OTAeNIa HOBOM TeXHUKH 3AO «HIIL] «AkBamapuny,
Poccus, r. Canxt-IlerepOypr
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PaccMmoTpeHbl BOmpoCkl TEXHOIOTHYECKOTO MTPOSKTUPOBAHUS CUCTEM KOHTPOJISI CIIOKHBIX
TEXHUYECKUX cUcTeM. B manHOI paboTe 00bEKTOM HCCiIeI0BaHUS SBISETCS TEXHOJIOTHUS OLEHKU
TEXHUYECKOTO COCTOSIHUSI CJIOKHBIX HM3JEIHI OTBETCTBEHHOTO HA3HAUYEHMSI HA CTaJAUM TPOU3-
BOJICTBA MIPUMEHHUTEIHHO K OOPTOBBIM aBTOMATHU3UPOBAHHBIM CUCTEMAaM YIPaBJICHUS JIETATENb-
HeiMu anmaparamu (BACY), obecnieunBaromias JOCTOBEPHYIO OLIEHKY COCTOSHHUS OOBEKTa KOH-
TPOJISL.

Knroueswie cnosa: KOHTPOJIb, I/IILCHTI/I(bI/IKaHI/ISI, TEXHHUYECCKOEC COCTOSHHUEC, CIIOKHAsA CHU-
CTEMA, HCUCTKOC MHOKECTBO.

B nHacrosmee BpeMsi OHUM M3 OCHOBHBIX HANPABJICHUM KOMIUJIEKCHOM aB-
TOMAaTHU3allMd CHCTEM KOHTPOJISI M JAUArHOCTHUPOBAHUS CJIOKHBIX TEXHUYECKHUX
00BEKTOB SBJISIETCS COBEPIICHCTBOBAHUE IMPOIIECCOB 0OPabOTKH MOTYyUYSHHOW WH-
dbopmanuu ¢ OPUBJICYCHUEM HOBBIX METOJIOB MHTEJUICKTYaJIbHOTO aHalu3a JaH-
HbIX ¥ UCIOJb30BaHUE JIOCTHKEHUN MHTEIUIEKTYallbHbIX TEXHOJIOTUU B IMpOIECcce
npuHsatus peurenuii [1,2]. CoBpeMeHHOE pa3BUTHE TEXHUYECKUX U MPOTPAMMHBIX
CPEIICTB CO3/1AI0T YCJIOBUA ISl pa3pabOTKU M BHEAPEHHS] MHTEIUIEKTYaJIbHbIX CH-
CTEM TOJJICP)KKHU MPUHSITHUS PEIICHHS, B paMKaX KOTOPBIX BO3MOKHO HCIOJIb30Ba-
HUE 3(P(EKTUBHBIX METOJOB PEIICHHS CIIa0OCTPYKTYPUPOBAHHBIX U TPYIHODOP-
MaJiM3yeMbIX 3a7a4 KOHTPOJISI U JUArHOCTUPOBaHUsA. B 3TOM CBs3M aKTyaJbHBIMU
SIBJIIFOTCS] BOITPOCHI pa3pabOTKU MaTEMATHUECKUX MOJIEJIe 0OBEKTOB U IIPOLIECCOB
TEXHUYECKOTO KOHTPOJII U MH(POPMAIIMOHHO-PACUETHBIX 33aa4, 00pa3yrommx 00-
Y10 HHPOPMAITMOHHO-MOJISTUPYIOIIYIO CPEIy B CUCTEMax TaKOTO POJa.

Oc00OEHHOCTBIO TIPUHSATHUS pelIeHUu Mo pe3yibraraM KoHTpodss BACY sB-
JsieTcsi He0OXOMMMOCTh yueTa HEeOMpeeIeHHOCTH MH(pOpMAIUK pa3IudHON CTe-
MIEHU U XapakTtepa [3]: HeaJAeKBAaTHOCTH, HEJIOCTATOYHOCTH, HETOUYHOCTH, CITydail-
HOCTH, HEOIPEIeJICHHOCTH 3HAYEHUN CJIOB U CMbICHa (pas.

B nactosiiee Bpemsi mpoiieaypa NPUHATHS PEIICHUI MO pe3ysibTaTaMm Jo-
yCcKoBOro KoHTpoiss bACY peanusyercs NpHu HaIM4YUHU JULIb IBYX KJIACCOB CO-
CTOSIHMM MapameTpoB — "roaeH" u "He rogeH". Takol noaxo MOKHO MPEACTABUTH
B BHJI€ YETKOIO MHOXeCTBa (puc. 1), OMUCHIBAEMOr0 XapaKTepUCTUYECKON (hyHK-
nuen

lLLxe A

O,x¢g A

TJIe X - HEKOTOPBINA 3JIEMEHT MHOXKECTBa X, OIPEIESIONIeT0 Bce BO3MOXKHBIC 3HA-
YeHUs Tapamerpa, 4 — HEKOTOPOE MHOXKECTBO, ONPEENISIONIee HHTEPBAJl JIOIY-
CTUMBIX 3HAUEHUH [Xo. wun, Xo. maxc] Y SABIIAIOIIEECS MOJMHOKECTBOM MHOXECTBA X,
Xo. suny Xo. waxe - MUHAMAQJIBHOE ¥ MaKCUMAJIbHOE JIOMYCTUMBbIE 3HAYCHUS IMapaMeTpa
X, SIBIISIOIIMECS TPaHUIIAMH 00JIACTH rapaHTUPOBAHHON pabOTOCIIOCOOHOCTH. 3Ha-
YEHUS! ATOW (PYHKIIMU YKa3bIBAIOT, SIBISIETCSA WU HE SBIACTCS X DJIEMEHTOM MHO-
xKecTBa A.

n,(x)= (1)
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Na(x)4

x}ZLMI/lH xﬂAMaKC

Puc. 1. Xapakrepuctudeckast QyHKIHS MHOKECTBA 3HAUCHUH MapaMeTpa ¢ JIMHTBUCTHICCKON
OLICHKOM «TOJICH»

B cutyanuu KOHTpOJISI OTBETCTBEHHBIX U JOPOTOCTOSIIIMX CHUCTEM TaKOMY
OMHApHOMY MOAXOJYy HE XBaTaeT TMOKOCTH, TaK KaK OTCYTCTBYIOT Kau€CTBEHHbIC
OIICHKH MPOMEKYTOUYHBIX COCTOSIHUN mapamerpa. OJHUM U3 HEIOCTATKOB CYyIIle-
CTBYIOILLIEW CHUCTEMBI KOHTPOJSI TEXHUUECKOro coctosiHud BACY sBusgerca ciox-
HOCTh MPUHSTHUS PEIICHUM MO €ro pe3yabTaTaM, KOIjaa 3HaUeHHUE MapaMeTpa HaXo-
JIUTCS. OKOJIO TPaHMUI] JOMYCKOB, pa3ACiSIONIUX JIBa €r0 KpallHUX COCTOSIHUS, Xa-
paKTEepU3yEMbIX JIMHIBUCTUUECKUMU olieHKamu "rojeH" u "He roaen". Takas cu-
Tyaluus TUIIAYHA U PEAIbHBIX CUCTEM, KOT/Ia TPAHMIA MEKY IBYMSI KAUECTBEH-
HbIMU COCTOSIHUSIMU TIapamMeTpa, UMEIOLIEr0 JUHIBUCTUUECKYIO OLICHKY «TOJIECHY,
(Hanpumep, "yIOBIETBOPUTENIBHO BEJIUKO" M "OMACHO BEIUKO') SBISETCA HEYET-
KOH, pa3MbITON. B Takux ciyuasx penarouryro pojib UTPAaeT BhICOKas KBaIU(HUKa-
U ONBITHBIX CHEIUAIUCTOB, KOTOpPAsl MO3BOJISIET BBIIBUTAaTh PAlMOHAIIbHbBIC
MPEAMOI0KEHUS, HAXOAUTh TIEPCIICKTUBHBIC TOAXOABI K PEIICHUI0 3amad U -
dbexkTuBHO paboTaTh MPHU HAJUYHHM TAaKOTO pojaa HeompeneneHHocteld. Heobxomu-
MOCTh OO€CHe4eHUsI ONEPATUBHOCTU KOHTPOJISI CTABUT 3ajlauyy aBTOMAaTHU3alluu
mpoiiecca HHTEPIpETaAlUd Pe3yJIbTaTOB KOHTPOJIS, MEPEeBOAa KOJIMYECTBEHHBIX
3HAYCHUN MapamMeTpoB B KaueCTBEHHBIC OLICHKH, BhIPAXKEHHBIE HA €CTECTBEHHOM
SI3BIKE, COXPAHSS IPY ’TOM CEMAaHTHUECKYIO IOCTOBEPHOCTh SKCIIEPTHBIX OIEHOK.

[Ipennaraempiii METOA ABYXYPOBHEBOM MACHTHU(UKAIIMN TEXHUYECKOTO CO-
CTOSIHUS W3JIeJIUSI OCHOBBIBAETCS HA MCIIOJIb30BAaHUU CYIIECTBYIOLIEH M paccMoT-
PEHHOI BBIIIE MPOIEAYPHI TPyOOid OLIEHKU COCTOSIHUA (TIEpBBIA YpOBEHb) U OoJiee
rIIyOOKOM OIIEHKHM C MpPUMEHEHHEM pa3paboTaHHOTO Kiaccudukaropa (BTOpoun
ypoBeHb). HeoOX0o1MMOCTh TaKko# OIEHKH 0a3upyeTcsl Ha MOJIOKEHUH, YTO B MPO-
IIECCEe U3TOTOBJICHHUS, PAOOTHI, XpaHEHHUSI M TPAHCTIOPTUPOBKHU B DJIEMEHTAX TEXHU-
YECKOW CUCTEMbI TPOUCXOSAT MPOLIECCh, YYBCTBUTEIbHbIE K HEKOTOPOU COBOKYTI-
HOCTH HEOJIarompUSTHBIX (DAKTOPOB. DTO MOKET MPHUBECTH HE TOJIHKO K BHE3all-
HBIM OTKa3aM, XapaKTEPHU3YIONINMCS CKAYKOOOpa3HbIM N3MECHCHUEM 3HAUYCHUN Ka-
KOro-JIn00 MapaMeTpa, HO U K MOCTENEHHBIM OTKa3aM, BOSHUKAIOIIUM B pe3yJibTa-
T€ MPOIECCOB JIerpajallui B paJiMO3JIEMEHTAX U XapaKTEPUIYIOIIUMCS MTOCTEICH-
HbIM M3MEHEHHEM 3HAUYCHUIN OJHOTO WJIM HECKOJIbKUX MapaMmeTpoB uznenus. [Ipu
ATOM BCSIKME HApPYILICHUSI BO BPEMs M3TOTOBJICHUSI CUCTEMbI MPOSBIISIIOTCS B BUJIE
uH(pOpMaIH, KOTOpasi MOKET OBITh MOJTYy4Y€Ha OT U3MEPUTEIIbHBIX YCTPOUCTB.

HcxoaHpIiMu TaHHBIMHU [JI1 OLIEHKM Ha BTOPOM YPOBHE SIBJISIFOTCSI YHCIICH-
HbIE 3HAYECHUSI U3MEPEHHBIX KOMILJIEKCOM KOHTPOJIbHO-IIPOBEPOYHON ammapaTypbl
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KPUTHYHBIX U JIMHTBUCTUYECKUE OLIEHKHM HEKpUTHUUYHBIX napameTpoB bACY. Mo-
JIeb OLIEHKU CTPOUTCS HA OCHOBE CTPYKTYypHOU nekommno3uuuu bACY Ha cocras-
Jsrolme KoMnoHeHTsl. ['padoBast mogens texHuyeckoro cocrosuust BACY mnpen-
CTaBJIeHa Ha puc.2, rae O — HHTETpaJbHAs JIMHTBUCTUYECKAs OLIEHKA TEKYLIErO
cocrosiaust bACY, X; — TMHrBUCTHYECKAsA OLIEHKA i-I'0 KPUTUYHOTO mapaMeTpa u Y;
— JIMHI'BUCTHYECKAs OLEHKA j-TO HEKPUTUYHOTO MTapaMeTpa.

O - oneHKa
TEXHUYECKOTO
cocrosinusg BACY

X, - orieHka 1-ro X - OllIEHKa i-Tro Y, - orieHka 1-ro Y; - ouenka j-ro
KPUTHYHOTO . KPUTHYHOTO HEKPUTHYHOTO . HEKPUTHUYHOTO
rapamerpa rnapamerpa rnapamMerpa rapamMerpa

Puc. 2. I'padoBas monenps TexHuueckoro cocrostuusg bACY

IIpouenypa mnosy4eHMs] JMHTBUCTHUYECKUX OLICHOK 3HAYEHUN KPUTHYHBIX
apaMeTPOB, XapaKTEPU3YIOLIUX pabOTOCIOCOOHOCTh KPUTHUHBIX JIEMEHTOB CH-
CTEMBI, OCYILECTBISIETCS MyTeM UX HUACHTU(PHUKAIMU C UCIOJb30BaHUEM KJIACCH-
(uKaMOHHON MOJIENH, T.€. OTHECEHUs pe3yJibTaTa K OJHOMY U3 paHee BbIJCJICH-
HBIX KJlaccoB cocTostHui. [locTpoeHue kiaccugukaTopa OCHOBAHO HA HEYETKO-
MHOECTBEHHOM IOJX0/1€ K IOCTPOCHHUIO HEMPEPHIBHOW MAaTEMATUYECKON MOJIEIN
TEXHUYECKOI0 COCTOSIHUS IapaMeTpa U MOJEIHPOBAHUIO Pa3MBILIJIEHUNA JKCIEP-
ToB. OnucaHve 3Ha4eHH napaMeTpa B BUJE JIMHTBUCTHYECKOW MIEPEMEHHOM SIBJISA-
eTcs ropasno 0oJsiee eCTECTBEHHBIM. B 3TOM cilydae, pyHKIMM NPUHAAIEKHOCTH
HEYETKUX MEPEMEHHBIX 33/Ial0T CTEIIEHb UM YBEPEHHOCTh, C KOTOPOW BO3MOKHBIE
3HAYEHMS [TapaMeTpa MPUHAIIEKAT HEUETKUM MHOYKECTBAM, OIIMCHIBAEMBIM 3TUMU
¢yskusamu. C NOMOUIbIO anmapara TEOPUU HEUETKUX MHOYKECTB Ipelsiaraercs
IPOU3BECTU pa3fielieHne 00JacTH JIOMYCTUMBIX 3HaYEHHUI MapaMeTpa, UMEIOLIEro
JIMHTBUCTHUYECKYH0 OLIEHKY 'TOJEH", Ha KJIACChl, XapaKTEPU3YIOIINE CTEIECHb BBbI-
PaXXEHHOCTH 3TOM OLIEHKHU.

OCHOBHBIMM TPAKTUYECKUMH JTOCTOMHCTBAMHU HEYETKO-MHOKECTBEHHOTO
IIOAXO/A SABJIAKOTCA:

- BO3MOKHOCTH (JOPMaIN30BATh B €AMHON (hOpME U HCTOIB30BATh BCIO
JOCTYTHYIO0 HEOTHOPOAHYIO HH(OPMALINIO: TETEPMUHUPOBAHHYIO (M3MEPEHHBIE
3HAYEHUS [apaMeTPOB), CTATUCTUUECKYIO (CTATUCTUYECKUE 3aKOHBI paclpeerie-
HUS [T OTAENbHBIX 3HAYEHUHN TapaMeTpPOB), IMHIBUCTUYECKYIO (TPUOJIMKEHHBIE,
CyOBEKTUBHBIE OLIEHKH CIIELIUATIMCTOB, BRIPAXKEHHBIE C TIOMOIIbIO0 HEYETKUX MOHS-
TUH, OTHOLIEHUH U BBICKA3bIBAaHUH MPOPECCUOHATIBHOIO S3bIKa), HHTEPBAIbHYO
(lomycTUMBbIE MHTEPBAJIBI H3MEHEHUS 3HAUEHUH MapaMeTpoB). DTO NOBBILIAET J0-
CTOBEPHOCTb ¥ Ka4€CTBO IPUHUMAECMBIX PELLICHUI;

- CIOCOOHOCTB J1aBATh MPUEMJIIEMBIE PE3YJIbTAThI IPU BBICOKOM CTETIEHH
HEONPEIEICHHOCTH UCXOTHON MH(pOpMaIny;
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— TUOKOCTD, MO3BOJISIIOIIAS COTJIACOBBIBATh CTENEHb TOYHOCTH PEILICHHUS
¢ TpeOOBAHUSAMH 33/1a91 U TOUHOCTHIO UMEIOIIHNXCS JaHHBIX. BO3MOXHOCTH MO-
CJIEAYIOIIEr0 YCOBEPIICHCTBOBAHUS MO/JIETU TTO MEPE MOCTYIICHUS! HOBBIX JIaH-
HBIX;

— BO3MOXHOCTb MPEJOCTABICHUS KAYECTBEHHOM OLIEHKH UCXOIHOM UH-
dbopmanuu 7151 IPUHSITHUS PEIICHUS B BUJIE MOHATUMN, SIBISIOIIUXCS CIEICTBUEM
YeJIOBEYECKOI0 MBIIICHHUS, TPUOIMKEHHOTO XapaKTepa yMO3aKIIOUEeHUM, JIMHT -
BUCTHUYECKOI'O UX MPEJCTABIICHHUS;

— CIIOCOOHOCTH 00ECTIEYNTH JIOTHYECKYIO TIPO3PAavyHOCTh MPOIEcca MO-
JEIUPOBAHUS.

[TocTpoenune knaccubUKAIMOHHONW MOJIEIN OCHOBAaHO Ha pe3yibTaTax oOpa-
OOTKHM 3aKJIIOUCHHM OMNpEeeICHHOI0 YHCIa OMBITHBIX CHEHHAIUCTOB M aHAIM3a
uMeroniecs 0a3pl JaHHBIX PE3yJIbTAaTOB MPEAbIAYIIUX UcHbITaHui. OHO Tpemdy-
CMaTpHUBAET BHIMIOJIHEHUE HECKOJIBKUX HTAIOB.

Orar 1. BeiOOp KpUTHUHBIX TApaMETPOB, MOJICKAIUX KIACCU(PUKALINH.

[lepedyeHb KPUTHUHBIX MTAPAMETPOB OMPENESAETCS 0 COTJIACOBAHUIO pa3pa-
6oTunkoB U 3aka3unkoB BACY mpu BeipaboTKe TpeOOBaHUM K mporpamme odec-
NIEYCHHS] €r0 HAJIeKHOCTH, BKIIOYAEMBIX B KOHTPAKTHBIC JOKYMEHTHI (TEXHHYE-
CKOE€ 3/I1aHH€, JOTOBOP U JIp.) C BO3MOKHOCTBIO €r0 KOPPEKTUPOBKH HA OCHOBAaHUU
aHaJIM3a YKCIIEPUMEHTAIBHBIX U IKCIIEPTHBIX JAHHBIX.

Oran 2. OnpeneneHne KOJUIECTBA KJIACCOB KIIACCU(UKAIIMOHHONW MOJICIIH U
WX JTUHTBUCTUICCKUX HAMMEHOBAHUH.

Br16op onTUManpbHOTO KOJMMYECTBA KJIACCOB 00ECIIEYMBACT MHUHUMAIBHYIO
CTETNICHb TPYAHOCTH TIPH KCIIONIH30BAHNUN KIACCU(DUKAITMOHHOW MOJIENN B TIPOIIEC-
ce KOHTPOJII U MaKCUMAJIbHYIO COTJIaCOBAHHOCTH IKCIEPTHBIX CYXKIECHUU MPHU €e
cozmannu. Hanmpumep, nnsg KpUTHUYHBIX IapaMeTpoB, paccmarpuBaemonl bACY,
AKCHEPTHl omnpenaenwin 9 kmaccoB. OHM UMEIOT CIEAYIONIUE JUHTBUCTUUECKHUE
HAaUMEHOBAHUS: «OMAacHO MaJio», «YyJIOBJIETBOPUTEIHLHO MAJIO», «XOPOIIO Majoy,
«OTJIMYHO Majoy», «OTJIMYHO ONTHUMAIIbHO», «OTJIUYHO BEJIMKOY», «XOPOULIO BEIIU-
KO», «YJIOBJIETBOPUTEIHHO BEIUKO», «OMACHO BEIMKO». Takas rpagaius KauecTBa
OTpakaeT 0COOEHHOCTH YeJIOBEKa, KaK CyOBheKTa MPUHATUS PEUICHUN U 00padOTKH
uHbopMaIuu.

Oran 3. @opManuzanusi HEOTHOPOAHOW MHGOPMAIIMM HAa OCHOBE TEOPUH
HEYETKUX MHOKECTB.

BBeneM JNMHIBUCTUYECKYIO MEPEMEHHYIO «IapaMeTpy», 00JIacThiO Ompeje-
JIEHUS KOTOPOU sABysieTcss UHTEPBAN [0, Xnpeo], TAE Xnpeo — MNPENECIBHO BO3MOKHOE
3HaueHue mapameTpa x. Ee 3HaueHUsIMU SIBISIOTCS HEUETKUE MEPEMEHHBIE «IO-
JIEH», «HE TOJIEH MEHBIIE», «HE TrojfieH Oombiey. s Kaxaou mepeMeHHOM IKC-
nepTaMu ONpeAeIsIeTCs JUarna3oH J0MYCTUMbBIX 3HAUCHUH.

KaxnoMy 3HaYeHUIO JTUHTBUCTUYECKON MEPEMEHHOM CTaBUTCS B COOTBET-
CTBUE (YHKIHUS NPUHAIJICKHOCTHU TOTO WM HHOTO HEYETKOTO MHOXKECTBA.
Hampumep, u1st KputuuHbIX napameTpoB paccMmarpubaemoit BACY, skcneptsl uc-
MOJIB3YIOT CTaHJApTHBIE (POPMBI PYHKIUN TPUHAAIEKHOCTH, TpaduuecKu mpe-
CTaBJICHHBIE HA PUC. 3, TJI€ Xonm — ONTUMAIIBHOE 3HAYECHUE MAPaAMETPA X, Xaun U Xuaxc
— MUHUMAaJIbHOE U MaKCHMaJIbHOE 3HAYEHHUS MapameTpa X, SBISIOMUECS TPaHHIla-
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MU 00JacTel rapaHTHPOBAHHON HepaboTocmocoOHOCTH. HeueTkyro mepemMeHHyro
«TOICH» ONHUCHIBACT CTaHAApTHAs (YHKIMS MNPUHAIJICKHOCTH U.(X) Kiacca f,
«HETOJIEH MEHbBIIE» - Uuu(X) Kiacca L, «HeroAeH OOJbIIe» - Us(X) Kiacca y. NH-
TEPBATBL | X, Xowun| A Xo.maxe, Xuaxe| XapaKTEPU3YIOT 00TACTH HETAPAHTUPOBAHHOU

paboTOCTIOCOOHOCTH.

Ham Hr Huo

Xaviun Xpomun Xonr X pmaxe Xmaxe Xnpen

Puc.3. ®yHKIMM TPUHAIICKHOCTH HEYETKUX TIEPEMEHHBIX Unv («HE TOJIEH MEHBIIE» ), Lr («To-
JIEH»), Wu6 («HE TOJIEH OOIBIIE) )

OTH QYHKIHH OMPEISTISIOTCS CACAYIOITUMHU BhIPAKCHHUSIMU:

I, x<x_,
X —X
. S .57 SR
luHM (‘x’ xMI/IH’ xn.MHH) - > xMI/IH S X S xlI.MHH 2 (2)
x}l.MI/lH ~ Mvmn
0, x>x .
0, x<x_,
X—X
MHUH
> xMI/IH S X s xMaKC
. _ xOl‘[T - xMI/IH
/ur (‘x’ xMI/IH b xOHT ° ‘xmaxc) - X X 4
MaKcC
4 ‘xonT S X = xMa]cc
xMaKC - xOl‘IT
0’ X = xmakc
3)
X —X
_ __ ““Makc MUH
xorrr - xmakc ’ (4)
2
09 X= x}:{.MaKc
X—X
. _ JI.MaKc
/’lHG (x9 xﬂ.MaKC > xMaKC) - xH.MaKC S X S xMaKC * (5)
xmaxc - x]:l.MaKC
I, x=x_.

Heuerkas nepeMeHHasi «roJieH» UMEET HOPMAJIbHYIO U BBIMYKIIYIO (YHKIIHIO
IIPUHAJIEKHOCTH, KOTOpAask JaeT HarJIAHOE IPEICTABICHUE KAa4eCTBEHHOW WH-
dbopmanK 0 3HAYEHHSIX MapamMeTpa BHYTPH 3TOTO MHOXeCTBa. it TOro 4ToOBI
COITOCTAaBUTh KAYECTBEHHBIM HAUMEHOBAHUSM KJIACCOB UX KOJIMYECTBEHHYIO OLICH-
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Ky B BHJI€ MHOXXECTB JIOIIyCTUMBIX 3Hau€HUH, HEOOXOUMO pazOMeHue HEUYEeTKON
NEPEMEHHOM «TOJEH» HA YETKHE MHOXECTBA, COOTBETCTBYIOLIUE OIPEIECICHHBIM
panee kiaccam. IIpoBeneM AMCKpPETU3aLHUIO HEYETKOIO IEPEMEHHOM, 3aaB 3HaYe-
HUS O-ypOBHEH (DyHKUMU MPUHAMICKHOCTH. 3aUKCUPOBAHHBIE MATH O-ypPOBHEU
(GYHKIIMHM PUHAATIC)KHOCTH, TOKAa3aHbI HA PUC. 4 TOPU30HTAIBHBIMU JIMHUSMHU.

3HaYeHUs BEPXHETO U HIDKHETO U3 HUX ompeAessitores no ¢popmyie (3) noa-
CTAHOBKOU Xomm U Xoaun (Xomarc). OCTaTbHBIE 3HAYEHUS O-YPOBHEH 3a/at0TCs HKC-
nepramu. Heobxoaumasi TOUHOCTh ONPENENSETCS UMU UCXOMS U3 TOr0, KaKUM H3-
MEHEHUEM BEJTMYMHBI MOXKHO MPEHEOPEYb.

A A A A A A A
u (x) A \/ 0“‘"\‘/ yiL. .\1\\/ xop.va/ u'm..w\\/ un.n\\/ xop.u\\/ y,’lB\J/ on.s\‘\
T K K K K K K K K A
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
(15 ********** L el e | | | |
| | | | | | | |
| | | | | | | |
(14 7777777777 I B e [ — | | |
| | | | | | |
| | | | | | |
(l3 7777777777 L R G T~ | |
| | | | | | |
| | | | | | |
(12 7777777777 T AT T T | I E T T T |
| | | | | | |
| | | | | | |
al 777777777777777 | I I [ A N
| | | | | | | | |
| | | | | | | | | [
0 Xy }Xu.mm lle }X31 }X41 Xonr }X42 lxzz }xzz }x,:l.MaKC T 2 X
| | | | | | | |
| | | % | | |
| | | | | | | |
\ \ \ Ays \ \ \
| | K 7 | |
| | ! A ! | |
| /4 2 N |
| | | |
| |
N A

Puc. 4. I'padnueckoe mpeacTaBiIeHUE 0-ypOBHEH PYHKITUN TPUHAAJICKHOCTH HEYETKOM Tepe-
MEHHOM «TOIEH»

Takum oOpa3zoMm, OnpenesnsoTCs TPAHUIIBI TPOMEKYTOUYHBIX Ka4ECTBEHHBIX
IIPU3HAKOB IPOSIBJICHUSI UCCIEAYEMOI0 CBOWCTBA «roAeH». KoinuecTBeHHON Xa-
PAKTEPUCTUKON CTEIEHU BBIPAXKEHHOCTHU 3THUX CBOWCTB OTJEJIbHBIMU 3HAYCHUSIMU
KOHTPOJINPYEMOT'O MApaMeTPa, B JaHHOM CIIydae, SIBIIAKOTCS 3HAYEHUS O-yPOBHEU
GYHKIIMYA TPUHAAIICKHOCTH. MHOXECTBA O-ypOBHEH (YHKIIMHM MPUHAICKHOCTH
MIOKa3aHbl HA pUC. 4 ¥ Yepe3 CBOU OMOPHBIE TOYKH MPEACTABISIOTCS B CICIYOIIEM
BH/JIC:

Aar = {X | Xoun <X S«xd.MQKC}, (6)
Aoz = {x | x21 <x <x22}, (7)
Aoz = {x | x31 <x < Xx32/, (8)
Aot = {x | x40 <x <x42}, 9)

Aas = {X | X = Xonm). (10)

Oran 4. [loctpoenue 0a3bl MpaBuil KiAacCU(PHUKAIMU, UCTIOIB3Ys ONepaluu
TEOPUU MHOKECTB U MPOAYKIMOHHYIO MOJIEb MPECTABICHHS 3HAHUW MpaBUIaMU
suga "ECJIU-TO".

MHo»xecTBa 3HAYE€HHII NapamMerpa, COOTBETCTBYIOIIME JIMHIBUCTUYECKUM
orieHKam "omacHo" (Aox), ""yIOBIETBOPUTENBHO" (Ay0), "x0opoio" (Axp), "oTaumaHo"
(Aoma), "oTIUHO ONTUMANBHO" (Aonm) MOXKHO MPEACTABUTH B BUAE PA3HOCTH MHO-
KECTB O-ypOBHS (DYHKIIMH MPUHAIICKHOCTH.
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Ay =A N4, = A, + A4, ={x|x

OIl.M OIL.B JA.MUH

£x<x21}u{x|x22 <x£xﬂvmam},

11

o A, =A4,\A,;=4,,+4, {x|x21Sx<x31}u{x|x32<xﬁx22}, (12)
Axop:Aa3\Aa4:AxopM+ X0p.3 {x|x31Sx<x4l}u{x|x42<xﬁx32}, (13)
Ay = A\ Ays = A+ A {x|x41Sx<x0m}u{x|xom<xsx42}’

(14)
Ay = Ays :{x|x:xom‘}'

(15)

rae Aonn — MHOXKECTBO 3HAUEHUW NapaMeTpa, COOTBETCTBYIOLIEE JIMHTBH-
CTHUUYECKOM olleHKe "omacHo Majio", Aone — "OmacHo BeIUKO", Aonm — "OTIAUYIHO OI-
TUMaJIbHO" U T.1.

OnopHble 3HAYEHHS T'PAHUL, YKAa3aHHBIX BBIIIE MHOYECTB, ONPEIEISIOTCS
o gopmyie (3). Knaccudukarus nmpou3BoIUTCs HA OCHOBE CHOPMYITUPOBAHHOTO
OTIBITHBIMU CHEIHAIMCTAMHU CIEAYIONIero Habopa NpoayKIIMOHHBIX TIPABKIIL:

[TpaBuno 1: ECJIN «xcAonw», TO «x €CTh OIIaCHO Majioy,

[TpaBumno 2: ECJIN «xcAone», TO «x €CTh OTaCHO BEJIMKOY,

[TpaBwmiio 3: ECJIN «xecA,0..», TO «x €cTh yIOBIECTBOPUTEIHLHO MAJIO»,

ITpaBwmiio 4: ECJIN «xcA,0.6», TO «x €CTh yIOBIIETBOPUTEIIEHO BEIIHKOY,

[TpaBumno 5: ECJIN «xeAxop.», TO «x €CTh XOpOIIO Majo»,

[TpaBuio 6: ECJIN «xcAxop.e», TO «x €cThb XOPOILIO BEIUKOY,

[TpaBuno 7: ECJIU «xecAomzn», TO «x €CTh OTANYHO MAJIO»,

[TpaBuno 8: ECJIN «xcAomne», TO «x €CTh OTIIUYHO BEITUKOY,

[TpaBumiio 9: ECJIN «xecAonm», TO «x €CTh OTINYHO ONITUMAIBHO.

[Ipu unentudukanum texunyeckoro cocrosinugd bACY Taxxe ucnosb3yroT-
Ci TPOJIYKIMOHHBIE IMPABHJIa JIOTUYECKOTO BBIBOJA, OMPEACIAIOLIME KPUTEPUU
OIIEHKH COCTOSIHUSI:

[TpaBuno 1: ECJIN «onna u3 oueHok Y «ue ropen»», TO «cocrosuue BACY
«He B HopMmen», MHAYE «llIpasuio 2»,

[IpaBumno 2: ECJIN «oaHa u3 OLEHOK X «OIacHO Majlo» WJIW «OMacHO BeJIU-
ko»», TO «cocrosinue BACY «omnacHo»», MHAYE «IIpaBuio 3»,

IIpaBuno 3: ECJIM «omgHa U3 OIEHOK X «YyJAOBJIETBOPUTEIHLHO MAJIO» WJIH
«yIOBIETBOPUTENBHO BeMUKO»», TO «cocrosaue bACY «ynoBIETBOPUTEIBHO»Y,
NHAUYE «IIpaBumno 4»,

IIpaBuiio 4: ECJIM «omHa u3 oLeHOK X «XOpOLIO MaJIO» WM «XOPOILIO Be-
auko»», TO «coctosinue BACY «xopomo»», MHAYE «IIpaBumno 5»,

[TpaBuno 5: ECJIN «onHa u3 OLIEHOK X «OTJIMYHO MaJio» WJIU «OTJIUYHO Be-
auko»», TO «coctosaue BACY «ormuuno»», MHAYE «coctossnue BACY «ot1-
JUYHO ONTHUMATBHOM.

[Ipu nByxypoBHeBOW uacHTHU(DUKAaIMK TexHUYeckoro cocrosinus BACY B
clly4ae BbISIBIICHHUS HECOOTBETCTBUSI TPEOOBAHUSM TEXHUYECKUX YCJIOBUHM JIMHTBU-
CTUYECKUX 3Ha4YeHUU OlleHKU cocTosHus BACY, npuHumMaeTcs pelieHue o mpoBe-
JICHUU HACTPOMKH, JOTIOJIHUTEIIbHOW PETYJIMPOBKE U OTJIAJIKE B3aUMOJCHUCTBUS CO-
cTaBHbIX 4yacTell B coctaBe BACY.
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PaccmoTpennas meToanka olieHKH TexHuueckoro cocrosuusi bBACY, pa3Bu-
BAIOIIUNA TPATUIIMOHHBIA TIOJIXOJI IMMyTEM HCIOIb30BaHUS BTOPUYHON 00pabOTKH
pe3yibTaToB (PYHKIIMOHATBLHOTO KOHTPOJIS C MPUMEHEHUEM WHCTPYMEHTapusl HH-
TEJUIEKTYaJlbHOr0 aHAJIN3a JAHHBIX, MTO3BOJSET OCYIIECTBUTh PEATUCTUUYHYIO, TO-
HATHYIO ¥ 3((HEKTUBHYIO MHTETPATHHYIO OIEHKY TEKYIIEro COCTOSHHUS TeXHHUYE-
ckoro oobekTa. M3noxxeHHbIe HAYyYHO-METOUYECKUE MPUHIIUIBI MOTYT OBITh HC-
MOJIb30BaHbI MIPU TEXHOJOTHMYECKOM IMPOECKTUPOBAHUU CUCTEM KOHTPOJS U JHA-
THOCTUPOBAHUS, MPUMEHIEMBIX Ha PA3JMYHBIX 3Talax >XU3HEHHOrO IMKIJA, KaK
BACY, Tak 1 aHaJTOTUYHBIX CIIOKHEIX OOBEKTOB.

Cnucok Jimreparypbl
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C.191-196.

2. CmupHOB, B.A. Ilouck HeucnpaBHOCTEN B OOPTOBBIX CUCTEMAX YNpPABICHUS B IPOLEC-
ce nmpueMouHoro koHTposs [Teker] / B.A. CmupnoB // UHpOpMalMOHHO-yIPaBIISIIOIIUE CUCTE-
MbL. 2013. Ne2. C.24-28.

3. CmupHoB B. A. CoBpeMeHHBII MOAX0 K COBEPIIEHCTBOBAHUIO TEXHOJIOTMYECKUX CH-
CTEM KOHTPOJISl M TUATHOCTUPOBAHHS CIIOKHBIX TeXHIUUECKuX 00bekToB [Tekcr] / B.A. CMupHOB
// CoopHuk TpynoB Bcepoccuiickoit HayuHO-TeXHUUECKOM KoH(epeHuuu «Teopermueckue u
MIPUKJIAIHBIE TIPOOIEMBI Pa3BUTHS U COBEPIIICHCTBOBAHUSI aBTOMATU3UPOBAHHBIX CHCTEM YIIPaB-
neHust BoeHHoro HasHaueHus». CII0: BKA mmenu A.®. Moxatickoro, 2013. YHacts II C. 216-
220.

KYPC I/IH)KEHEPI;IOFI I'PA®OUKU TEXHUYECKHUX
CIIEIUMAJIBHOCTEU HA BA3E AUTODESK INVENTOR

Tenecun B.B.

3aBeayromuii kadeapon nHxKeHepHoU rpaduku JIMnenKoro rocyapcTBeH-
HOI'0 TEXHUYECKOTO YHUBEPCUTETA, KaH/. TEXH. HAYK,

Poccnus, r. JIumenx

Tumoe H.A.

CT. MpenoaaBaTenb KadeIpbl HHKEHEPHOU rpaduku
JInnenkoro rocyJapCTBEHHOr0 TEXHUYECKOI'0 YHUBEPCUTETA,
Poccus, r. JIuneux

KoHcTpyupoBaHue u3ienuii pa3indHOTO Ha3HAUCHHs M pa3pabOTKa TEXHOJIOTUH UX H3-
TOTOBJICHUA B HACTOAIICC BPEMA MPAKTUYCCKU MOJIHOCTBIO 6a3I/Ipy€TC$[ Ha HUCIIOJb30BaAHUHN MC-
TOJIOB KoMIbtoTepHOTO 3D-MOoenupoBanus [1]. [Ipu moaroroBke BHICOKOKBaTH(DHUIIMPOBAHHBIX
crienanuctoB B BY3ax cTpaHbl OCBOEHHIO 3THX METOJIOB yAENsieTcsi ocoboe BHHUMaHue [2].
CraTpsl TIOCBSIIIIEHA BOIPOCAM, CBS3aHHBIM C BHEAPEHUEM B yueOHBIH Mmporecc MeToaoB 3D-
MOJCIMPOBAHUA Ha CaMOM Ha4daJbHOM 3TallC IMOATOTOBKH 6aKaHaBp0B Pa3JIMYHLIX HaIlpaBJIC-
HUM.
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Knrouesvie cnosa: HadepraTellbHas TeOMETpHs, WHKECHEpHas rpaduka, KOMIOBIOTEPHOE
MoeIUpOBaHue, ITUGPOBOM nmpoToTuil, 3D-Mo1eb, 4epTEK.

NnxenepHas rpaduka (4epuyeHHe) sSBIAETCS HEOTHEMJIEMOW 4acThio 0a3o-
BOro (00menpodeccnoHaIbHOr0) UKIa 001e00pa3oBaTEILHON TPOrpaMMbl OJI-
TFOTOBKHM 0akajaaBpoOB, CIELMAINCTOB, & NHOI/IAa U MAaruCTPOB PA3JIMYHbBIX HalpaB-
aeHuil. Tak, HampuMep, B paMKaxX HANpaBJICHHUsS MOATOTOBKU CIELHAIHUCTOB IO
Hanpasiennto 190109.65 «HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBAY
IpeanojaraeTcs, 4To CTYAEHTHl B Ipolecce M3ydeHus AucHUIuiMHbl «Havepra-
TeJIbHAsi TEOMETPUS U UHKEHEPHAs rpadrKay JOJIKHBI:

l. 3HaTh cOCOObI MOCTPOCHUS YEPTEXEN 000 CIIOKHOCTU C HEOOXO-
JUMBIMHA BUJAMH M CEYEHHUSIMU, B TOM YHUCJE C UCHOJIb30BAHHUEM KOMIIBIOTEPHOU
rpaduku, BKIItOYas BBHIIOJTHEHUE TPEXMEPHBIX MOJIEIel 0OBEKTOB.

2. YMeTh BBINOJHATh YEPTEXKHU JIeTajdeil U COOPOUHBIX €AUHUI] B COOT-
BETCTBUU C TPEOOBAaHUSAMH K KOHCTPYKTOPCKOM TOKyMEHTAllUU, B TOM YHCIIE C UC-
II0JIb30BAaHUEM TPEXMEPHOTO KOMIIBIOTEPHOIO MOAEIINPOBAHUS

3. BnageTs MeTonaMu MpoeKTUPOBaHUS, B TOM YHCIIE, C UCIOJIb30BAHUEM
TPEXMEPHBIX MOJEIIEH.

AHanornynele TpeOOBaHUS MPEIAraloTcsl CTaHAApTaMH JPYTUX HalpasJie-
HUW MOArOoTOBKU. MeHsieTcsl Ha3BaHue NUCHUIUIMHBI — « MHKeHepHas rpaduka» B
HarpasyieHuu noArotoBku 150700.62 «MamumHOCTpoeHUE» MPU TOJIHOM OTCYT-
CTBMHU B CTaHAapTe KakUX-IHOO TpeOOBaHMI pa3iesnaM M3y4aeMOW JUCLMIUIMHBI;
«HauepratenbHas reometpusi», «MHXeHepHas W KOMIbIOTepHas Trpaduka» B
HarpaBiieHuM noAroToBku 140100.62 «TemnosHepreTnka W TEIUIOTEXHUKA,
«KommprorepHas rpadukay B HampasiaeHud moArotoBku 150400.62 «Meramtyp-
TUs» MPU CXOAHBIX TPEOOBAHUSX B CTaHIAPTaX K MPOECKTUPYEMBIM pe3yJibTaTaM
OCBOEHUS TUCLMIUINHBI.

TpanmuuuoHHO BBIACHSIOT TPU B3aMMOCBS3aHHBIX pasjeiia B Tpaduueckoit
MOATOTOBKE CTYNEeHTOB [2, 3]: «HauepraTenbHas reomerpus», « IHXeHepHas rpa-
dbuka», «KommnprorepHas rpaduka», u3ydaeMbIX MMOCIEAOBATENLHO B 1-0M, 2-0M
uHorja 3-em cemectpax (1-biii 1 2-0i1 kypc). Takoil moaxo/, IO MHEHUIO aBTOPOB,
HeBepeH. KoMmbroTepHas rpaguka — 3TO HE OTIEIbHBIM MpEeaMeET, a METol 00pa-
00TKH rpaduyeckoil AByxMepHOU u TpéxmepHoil nHpopmannu. OBIajeHne 3TUM
METOJIOM JIOJKHO HaYMHATHCA C MEPBOTO 3aHATHUS MO nucuuiiinHe «Haueprarens-
Hasi TEOMETPHUSD U COBEPIICHCTBOBATHCA B MPOLECCE BCEro 00pa3oBaTEIbHOTO
nporecca.

B nanHnoit paGote mpeasiaraeTcss METOAMKA U3yUYEeHHs TUCUUIITUHBI « UHxkKe-
HepHas Tpadukay ¢ MPUMEHEHHE BO3MOXKHOCTEH 3D-MoJennpoBaHMsI CHCTEMbI
Autodesk Inventor Professional 2014.9t10 BTOpas yacth Kypca (2-oii cemectp),
paccuuTaHHasi, Kak npaBuiio, Ha 72 wiu 108 yacos.

B mpouiecce o0yueHust CTyJ€HTBI BBIMOIHSIIOT CIEAYIOUE pabOThI:

1. OcHoBsl cuctemsl Inventor. OpueHTUPOBOYHO Ha ATy pabOTy 3aTpadnBa-
€TCA OT IIATH A0 BOCBMM NPAKTUYECKUX 3aHATHUN. JICKIMOHHBIN KypC IOCBSIIEH
3HakoMCcTBYy co cranaapramu ECKJ/I. Pe3ynbrar BBITOMHEHMS JAHHOTO JTama —
TBEPJIOTEIbHAS MOJIENb JOCTATOYHO CIOKHOM AeTanu u e€ ueprexa (puc. 1).
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2. Coenunenne kpené&xapiMu netansimu. Coopka B cucteme Inventor (puc. 2).
Ha pucynke 2 npezacraBieH jauiib cOOpOoUHbIii 4epTEX. [10THBIN KOMITIEKT YepTexeit
BTOpOW rpauueckoil paboThl BKIIOYAET €IIE CIEHU(PUKALMIO U YEPTEKHU COCTUHSE-
MBIX TUTACTHH, a TaKKe MPE3CHTAIN0 cOOpKH — pa30opku coeauHeHus. Pabora BbI-
MOJTHSIETCSI C TTOMOIIBI0 MacTepa MPOSKTUPOBAHHS OOJTOBBIX COCTUHEHUIN CHCTEMBI
Inventor.
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Puc. 1. TpéxmepHas Mozenb 1 4epTéx JeTanu B cucteme Inventor
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Puc. 2. Coenuuenue 601TOBOE

3. Coenunenne 3y0UaThiX KOJEC, BKIOYAIONIUX Ball, MOAIIUITHUKHA, CTOTIOP-
HBIC KOJIBIIA ¥ IIMTOHKY. PaboTa sSBIsSETCSA 3aKIIOUYNTEIBLHON IJIs CTYACHTOB, KypC
00y4eHHs1 KOTOpPBIX OrpaHuyeH 72 yacamu (puc. 3).

Puc. 3. TBGpI[OTeJ'IBHaSI MOACIIb 3y6anor O 3alCIITICHUA

4. TBepmoTeNbHOE MOJCIMPOBAHNE COOPOYHOM €IWHHUIIBI B cucTteMe Inven-
tor (puc. 4), coznanue cOOpoyHoro ueprexa (puc. 5), AeTaTUpoOBaHUE U ICKUZUPO-
BaHUE.
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Puc. 4. COopounas equnanna. Knanan. TBepaoTenbHas MoeThb
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BbINONHEHO B BEPCUW ANA YYEBHbLIX 3ABEOEHWA AUTODESK
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Puc. 5. Knmanan. CO0povHBIi yepTéx

Cnmcok Jimrepartypbl
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«CoBpemenHas mkona Poccuu. Bompocsl monepuuzanmmny, Ne2, utonb 2013, Marepuanst [V
MexayHapoaHOM Hay4dHO-TIpaKkTHUecKoi KoH(pepeHuuu. Mocksa, 25 mas 2013 roga. — T. 1. C.
23 -29.

CO3JAHHME IMTPOTOTHUIIA CET]:;BOFI UHTEJUIEKTYAJIBHOM
OBYYAIOIIEN CUCTEMbI

Ty3o06a T.C.

MarucTp 2 Kypca kadenpsl BBIYUCIUTEIbHON TEXHUKU

DU3NKO-TEXHOJOTMYECKOI0 HHCTUTYTA Y PalIbCKOTO (PeepaIbHOr0 YHUBEPCUTETA,
Poccus, r. EkarepunOypr

Caepacos /I.B.

MarucTp 2 Kypca kadeapsl Beranciurensnoi Texuuku Ou3nko-
TEXHOJIOTUYECKOT0 UHCTUTYTa Y panbcKkoro deaepabHOro Y HUBEPCUTETA,
Poccus, r. Exkarepunoypr

B nannoit paboTe paccMaTpHUBalOTCS OCHOBHBIE XapaKTEPUCTUKU POTOTHITA CETEBOM MH-
TEJIEKTYalbHOM 00yyaromieit cuctemsl. Co31aHue MPOTOTUIIA PEJOCTABIIAET BO3MOXKHOCTD I10-
CTPOCHUS MOTHO(YYHKIIMOHAILHOW CUCTEMBI, YTO MO3BOJIUT IMOBBICUTH KAYECTBO TMCTAHIIMOHHO-
ro 00y4eHHUs.

Kniouesvie cnosa: nHpopmamoHHo-o0yyaromas cucTemMa, MpoTOTUI, MOJIeNb 00yUeHus,
QJITOPUTM YTIPABJICHHUS.

CeromHst y MHOTHX POCCUMCKUX YUEOHBIX 3aBE/ICHUN, a TAK)KE OpraHU3aIINM,
3aHUMAIOIUXCSI MPOGECCHOHATIBHON MEPENOArOTOBKOM M 00yuyeHHUEM CBOMX CO-
TPYJIHUKOB, CYIIECTBYET MOTPEOHOCTh B CHEIUATM3WPOBAHHBIX MPOTPAMMHBIX
IPOAYKTaX, MPEIOCTABIAIOIINX BO3MOKHOCTh JUCTAHIIMOHHOIO U aBTOMAaTH3UPO-
BaHHOTro oOyueHus. JlaHHas moTpeOHOCTh OOYCJIOBJIEHA YBEIMYEHHEM OOBEMOB
y4eOHBIX KypCOB BMECTE€ C COKpALEHUEM BPEMEHHU Ha JICKUMOHHBIE 3aHATHS B
y4eOHBIX 3aBENICHUAX, a TaKXKe BO3POCIICH B MOCIEAHEe BpeMsl OTPEOHOCTHIO B
BBICOKOKBAJIM(DUIIMPOBAHHBIX KaJpax U HEJOCTATOYHBIM YPOBHEM MOJATOTOBKH Ta-
KHX KaJpoB JUIs opranu3anuil. Hamnyummm oOpa3oM A pelieHus: Takoro Tuia
3a/1a4 NOAXOJAT IPOrpaMMHBIE IPOIYKThI, KOTOPbIE HA3bIBAIOTCSI MHTEILIEKTYJIb-
HBIMH 00yYaloIUMHA CUCTEMAMH.

B kauectBe 0a3bl Juisl 1anbHEHIIEH MPakTUYECKON yacTu paboThl OblIa BbI-
Opana xadenapa BeruucnurensHon TexHuku Ousnko-TexHonornyeckoro MHcTUTy-
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ta Ypanbckoro denepanpHoro Yauepcuteta. Beibop ObuT 00yCIOBIEH T€M, YTO
naHHas Kadenpa moaaep>KUBaeT BHEAPEHNE B YUCOHBIN MPOIIECC Pa3IuYHbIX 00y-
YAIOIIUX CUCTEM, a TAK)KE OCYLIECTBIIIECT UCCIEI0BATEIbCKYIO IEATEIHHOCT B 00-
JaCTH HHTEIJICKTYTbHBIX CUCTEM.

[Tockonbky co3ilanre 00y4aroliel CUCTEMBI SIBJISETCS JOCTATOYHO CJIOKHOU
3aauel, To mepe]; 3HAKOMCTBOM C CYIISCTBYIOITUMH B 3TOH cepe mporpaMMHBI-
MU TIPOJAYKTaMHU M IMAaTCeHTaMHM Ha HUX, ObUIM MUCCJICIOBAHBI OCHOBHBIE XapaKTepH-
CTHKHU 00yYarolux CUcTeM. B pe3ynbTare JaHHOTO HCCIeOBAaHUS ObLT COCTABIICH
CIIUCOK HamOoJiee BaXKHBIX IS TAKUX CHUCTEM XapaKTEPHCTHK. 3aTeM OBLI OCy-
IIECTBIICH MTOUCK CPEId POCCUHUCKUX MPOTPAMMHBIX MPOTYKTOB U MATCHTOB B JaH-
Holi obnactu. [TomydeHHbIe pe3yIbTaThl IPUBEACHBI B Ta0HIIE 1.

Tabmuia 1

Pe3y.]'II)TaTI)I MEPBOHAYAJBHOI'O IMMIOMCKA MPOrpaMMHBIX IPOAYKTOB

HasBanwue pabo-
ThI/ XapaKTePUCTUK
a

WNHTemnexryanbHas
oOyuaromas cucreMa

[1]

KonuenryanbHas Mo-
JIeJTb UHTEJUIEKTyallb-
HO 00yyJarorie cu-
CTEMBI IS MOJIb30Ba-
TeJIeH JIa3epHBIX TEX-
HOJIOTUYECKUX KOM-
MJIEKCOB [2]

Merononoruueckue u
TEOPUTUUECKUE OCHOBBI
a/IaITUBHOTO YIIpaBJIe-
HUS JICKTPOHHBIM 00Y-
YyeHueM Ha Oase arpera-
TUBHBIX yU4E€OHBIX MOJY-
neit [3]

1. Cdepa npumene- | B BY3ax B opranuszaunu B BVY3ax
HUS
2. [Tnardopma Windows ToolBook Instructor | CereBas

(Windows Linux)

3. Bua npenocras-
JIeHUs1 y9eOHBIX Ma-
TEPHUAJIOB

[Tonnepxka Bcex TH-
OB y4eOHBIX MaTe-
pHuayioB

Y4eOHUK, Te3aypyc

AlanTUBHBIN (TpaaULIM-
OHHBIN, TUNIEP-TEKCT,
BU3YaJIM3alus) ¢ IOMO-
[b}0 KOMOMHHPOBAHHO-
r'0 MOJYJIS CO3TaHHUS
y4eOHBIX MaTEPHAIIOB

4. Anroputmsl
yIpaBiIeHUS

HHTCJ’IJ’IGKTy&J’ILHHC,
aJallTUBHBIC, aBTOMaA-
TU3UPOBAHHBIC

MHorokpurepuab-
HbI€, HEa/IalITUBHBIE

['nOkue (OTKpbITast KOH-
TEHTHO-HE3aBUCUCMas
OJI0YHO-MOyIbHAS

CTPYKTypa)

5. ObpaboTtka pe-
3yJIbTATOB TECTH-
poBaHUsA

Mopaenb 00ygaeMoro
W BU3yaJIH3aIys pe-
3yJIbTaTOB

Monens 00yuaemMoro

Monens 00ygaemMoro

6. Mogenb 00yue-
HUS

MHoroypoBHeBas
(rumep-TeKcT, runep-
TEKCT | 3aaa4u, pop-
Ma cBOOOJHOTO OTBe-
Ta U pelIeHUE CUTya-
IIMOHHBIX 3a]1a4)

JIByxypoBHeBas (3a-
JTAYHHK U 3K3aMEH)

TpexypoBHeBas (LIEHTp
oOyuenus (yueOHbII
KOMIIBIOTEPHBIN KJIacc),
bunnansl (yueOHbIN
KOMIIBIOTEPHBIHN KJIacc),
o0Oy4aemMble (aBTOHOMHO
C TTOMOIIBIO TTIEPCOHANb-
HOT'0 KOMITBIOTEPA)

B pesynbTrare aHanmsa cymecTBYIOLMX B JaHHON cepe pocCUiicKuX IMpo-
IPaMMHBIX MPOIYKTOB, MAaTEHTOB M KOHLENTYaJlbHBIX MOJEJCH, ObUTH BbIOpaHBI
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TpU Hamboyiee CXOXKHUX IO HazHaueHuto cucteMsbl[1-3]. Kaxkmas u3 3TUX cucrem
oOjanaeT psAAOM JIOCTOMHCTB U HEOCTATKOB, COYETAHHE KOTOPHIX HE MO3BOJIIET
HaM yTBEPXKAaTh, UTO KaKas-TMO0 M3 CUCTEM HAWIY4IIUM O00pa3oM MOIXOIUT AJIs
pemeHuss npobieMbl co3daHusT 00ydYaroImeld CHCTEMbI, ¢ YYETOM OCOOEHHOCTEM
Kadeapol, BHIOpaHHOW B KauecTBe 0a3bl IS peain3aluy NpakTUYECKO JacTu pa-
6othl. [Ipoananu3upoBaB XapaKTEPUCTUKU MPEICTaBICHHBIX B Tabmuie 1 cuctem
[1-3], ObUTO peleHO co3/aTh ONMMCAHME CHUCTEMbI, COUYETaIoIIe B cebe Hanbosee
MOJIXO/ISIIINE XapaKTEPUCTUKH YK€ CyllecTByromux cuctem[1-3], a taxke amarm-
TUPOBAHHOM K OyAyiel cnenuuke ee NpUMEHEHHUS.

OCHOBHOM 11€71bI0 Pa0OTHI SBJISIETCS CO3JaHUE MPOTOTHUIIA CETEBOM WHTEIN-
JIeKTyaJlbHOU oOyuaroiiel cucteMbl. Jlanee nmpuBeneM onucaHue JaHHOTO MPOTO-
THUIIA C UCIIOJIb30BAaHUEM XAPAKTEPUCTUK U3 TAOIHULIBI 1.

Cdepa mpumenenus: obOyuaromas cucrema OyaeT MPUMEHAThCS Ji7isi 00yde-
HUS CTYZICHTOB BBICILIEIO y4€OHOIO 3aBE/ICHUSI.

[Tnatdopma: obyuaromas cuctema OyAeT co3/laHa B BUEC CETEBOTO KIIMEHT-
CEPBEPHOTO MPUIOKCHHS.

Bun npenocraBieHuss yuyeOHBIX MaTepuajoB: oOydaromas cucteMa OyaeT
HOJIZICPKUBATh BCE THIBI O0YYaIOIUX MaTEepHaioB, HE OyneT o0nanaTh aJanTuB-
HBIM MEXaHU3MOM IPEIOCTABICHUS 00YyJaIOIINX MaTePHAIIOB.

AJNTOpUTMBI yIIpaBieHUs: oOyyaromas cucreMa Oyner 00yiajaTh aBTOMaTH-
3UPOBAHHBIM WHTEIJICKTYaJIbHBIM alTOPUTMOM yTpaBieHus. MHTemIeKTya bHbIe
dbyHkuuu anroputma OyayT peann3oBaHbl Ha s3bike Prolog.

OO06paboTKka pe3yJbTaTOB TECTUPOBaHMS: oOywaromias cucrema OyJeT ocy-
HIECTBIISITH 00pabOTKy Pe3yIbTaTOB TECTUPOBAHUS C UCIOJIb30BAHUEM MEXaHHU3Ma
noctpoeHusi Mmojenu obydaemoro. Kpome Toro Oyner mpeaycMOTpeHa BO3MOXK-
HOCTh BU3YQJIM3aIlMU PE3YJIHTATOB TECTUPOBAHUSI.

Mopens o0ydenus: obydaromiasi cucrema OyJeT MoepKUBaTh MHOTOYPOB-
HEBYIO MOJIeJIb OOy4YEHHs, COJCpKAaHUE KaKJIOTr0 YpPOBHS OYyIET ONpeneNsThes C
y4eTOM YCJIOBUHN pPeaTbHOTO MPUMEHEHHS JAHHOW CUCTEMBI.

Takum oOpa3om, [OaHHBI NOPOTOTHN OyAET pealn30BbIBaTH OCHOBHYIO
(GYHKIIMOHATBHOCTh OYyIyIIel CUCTEMBI M OTpa)kaTh OCHOBHBIE CIICHAPUH MpUMe-
HEHUsl CETEBOM MHTEJUIEKTyallbHOM 0oOywarolel cucteMbl. B nanbHeiliem Ha oc-
HOBE MPOTOTHUNA OYyJIeT cO3/1aHa MOJHO(YHKIIMOHATIbHASI CeTeBasi o0yyJaroias CH-
crema. Co3aHne Takoi CHCTEMBbl HEBO3MOXHO 0€3 M3ydeHHUs TEOPUTHUECKUX OC-
HOB, CJIe[IOBaTEIbHO, paboTa OyIeT MPOI0JKEHA U B HANIPABIEHUH TEOPUTHUYECKHUX
HUCCIIeIOBAHUM.

Cnmcok Jiureparypsl

1. Hewaer FO.U. MutennekryanbHas oOydvaromias cucteMa [DIeKTpOHHBIA pecypc] /
I0.1. Heuaes, A.B. bornanos, A.B. [ertsapes. - Pexum JOCTYyIa:
http://www.freepatent.ru/patents/2310237

2. Kapaces B.A. KonnenrtyansHasi MOJIeb HHTEIUIEKTYaIbHONW 00y4YarOIIel CUCTEMBI IS
MOJIL30BATENICH JTa3ePHBIX TEXHOJIOTHYECKHX KOMIUIEKCOB [DiekTpoHHBIA pecypc] / B.A. Kapa-
CeB, C.C. Manomyx, M.1O.CrepnuH. - Pexum JOCTyIIA:
http://www.isa.ru/proceedings/images/documents/2005-12/131-145.pdf
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3. Tapxos C.B. Merononoruueckue u TEOPETUUECKNE OCHOBBI aJAITUBHOTO YIIPABIICHUS
3JICKTPOHHBIM O0yYeHHEM Ha 0a3e arperaTuBHBIX YYEOHBIX MOMIyJeH [DIeKTpoHHBINA pecypc] /
C.B. Tapxos. - Pexum JocTyna:
http://test.vak.ed.gov.ru/common/img/uploaded/files/vak/announcements/techn/2009/12-
10/TarkhovSV.pdf

AHAJIN3 U PABPABOTKA YHUBEPCAJIbHOU MATEMATHUYECKOU
MOJEJU PACYETA COITPOTUBJIEHUS JEPOPMAIINN
PEJIbCOBOM CTAJIN D78XC® ITPU MPOKATKE

Ymanckuit A.A.

JOLIEHT Kadeapbl METATypPruu YepHbIX MeTaiioB CuOMpCKOro rocyaap-
CTBEHHOT'0 UHyCTPUAIBHOTO YHUBEPCUTETA, KAHJ. TEXH. HAYK,

Poccus, r. HoBoky3Henk

T'onoeamenko A.B.
aupekTop no onepaunoHHon aesteabHocTH OAO «EBPA3 3CMKy,
Poccus, r. HoBoky3Henk

Kaowixos B.H.

npodeccop kadeapbl 00pabOTKH METAIUIOB JIaBJICHUEM U METAJNIOBEICHUS
Cubupckoro rocyJapcTBEHHOTO HHAYCTPUAIBHOTO YHUBEPCUTETA,

KaHJl. TEXH. HayK, JAOLIEHT,

Poccus, r. HoBoky3Heuk

B crarbe npuBoasATCS pe3yibTaThl 00pPaOOTKU SKCIIEPUMEHTAIBHBIX JAHHBIX 110 OTpeie-
JICHUIO COMPOTHUBIICHHS AehopManiu peabcoBoil ctanmu 378X CD, KoTopble MO3BOIHINA pa3pado-
TaTb YHUBCPCAJIbHYIO MATCMATHYCCKasA MOJCIIb pacuCTa COIPOTUBJICHUA ,Zle(l)OpMaI_[I/II/I Ipu pas-
JIMYHBIX YCIOBUSX MPOKATKU U U3MEHSIOMIEMCS] XUMUYECKOM COCTaBE PEJIbCOBOM CTaNIH.

Knroueswie crosa: OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA, TOpAYdas oCaJgKa, COIIPOTUBJIICHUC
ne(bopMauI/m, peCiIbCOBaA CTaJib, IPOKATKA, MATCMATUICCKOC MOACIINPOBAHUC.

ComnpoTtuBnienue aedopMalvu SBISIETCS XapaKTEPUCTUKOM, OKa3bIBarOIIEH
ONpEAEAIONIEe BIUSIHAE HA SHEPTrOCUIIOBBIE MapaMeTpbl Tpokatku. [Toatomy npu
pacyeTre Harpy3ku Ha OCHOBHOE M BCIOMOTaTeIbHOE 00OpYIOBaHME MPOKATHBIX
CTaHOB HEOOXOJMMBbI TOYHBIC JAHHBIE O YHCICHHBIX 3HAYEHUSX COMPOTUBICHUS
nedopMaly MPOKaThIBAEMbIX CTaJeH.

B martepuanax uccienoBaTeneil UMEIOTCS MHOTOYUCIIEHHBIE JaHHBIE O 3HA-
YUTEJIPHOM BJIMSIHUM HA CONPOTHUBIIEHUE NMedopMaluu Takux (PakTopoB, KakK: XH-
MHUUYECKHM COCTAaB MPOKATHIBAEMOM CTaJIU, TEMIIEPATYPHO-CKOPOCTHBIE ITaApaAMETPHI
IPOKATKH, cTeneHb aedopmanuu. OIHAKO, YUCIEHHBIE 3aBUCUMOCTH, TTO3BOJISIIO-
M€ YCTAaHOBUTH TOYHYIO BEIMYMHY COTPOTUBIICHUS AePopManuu I KOHKpET-
HBIX YCJIOBHM MPOKATKU, UMEIOTCSA TOJBKO JJIsI OTPAHUYECHHOTO KOJIMYECTBA MAapOK
ctanu [1-3], B 4aCTHOCTH JIJIsl pEIbCOBBIX CTajiei TaKkue NaHHbIEe OTCYTCTBYIOT. Ta-
KM 00pa3oM, UCCIICIOBaHUs B YKa3aHHOM HaIPaBJICHUH SIBJISIOTCS aKTYaJIbHBIMH.
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B pesynbraTte panee npoBEICHHBIX IKCIEPUMEHTAIBHBIX UCCIeI0BaHUN [4]
MOJIYYCHBI JKCIIEPUMEHTAIbHBIE TPaPUUYECKHUE 3aBUCUMOCTU COTPOTUBIICHUS Jie-
dbopmanuu ctaau D78XCD oT TemmepaTypbl, CKOPOCTH M CTEICHHU JedopMaIiun
(mpumep Tpaduueckoil 3aBUCUMOCTH TIPEICTABIICH HA PUCYHKE 1).

220,00 = e

200,00

| Lt | T o A ke | |
180,00 ! ; | | e i __;—_ﬂ_,;——--4

160,00
140,00 —

120.00 |
10000 |
80.00 |

60,00
40,00

Conporueaenne gedopmaunmn, MIa

000 bb—m-mmrtoro | el B | ; T
0,00 010 0,20 0,30 0,40 (.50 .60 0. 70 .80 (0,90 1.0}

Herunuas zediopmanna

===CKOpOCcTh Jedopmainim 10c-1 ===CgropocTs Jedopuamnm 1¢-] ==——Cgopocts dedopmamnt 0. 1c-1

Puc. 1. DxcniepuMeHTaNbHAs 3aBUCUMOCTh CONPOTUBIIeHUs nedopmaruu ctamu D78 XCD ot
CKOPOCTH U cTeneHu AedopManuu npu temneparype 950°

VYka3aHHbIE SKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS TPOBOJIMIN Ha YCTaHOBKE
«Hydrawedge II» — ™Momynst komruiekca s (DU3MYECKOTO MOACIUPOBAHUS
«Gleeble System 3800» (puCyHOK 2) IyTe€M HCIBITAHUS HA TOPSYYIO OCAJKY Mpsi-
MOYTOJIBHBIX ¥ IIJIUHAPUICCKUX 00pa3IioB, BEIPE3aHHBIX U3 TOJIOBKU PEIbcOB P65
YeThIpeX MIaBOK cTainu Mapku J78XCD.

PexxuMm ncnipiTaHuii BKITIOYaAI B ce0s CIIETyIONTNE ATAIbl: HAarpeB 00pas3iioB B
BakyyMme co ckopocthio 5 °C /¢ no temmeparypsr 1200 °C; uzorepmudeckas BbI-
nepkka npu gocturayroi remneparype 1200 °C B reuenne 600 ¢; moacTyKUBaHUE
cramu 10 temneparypsl gedopmanuu (900-1150 °C) co cxopocteio 10 °C/c; ne-
dopmanus pu 3agannoi Temueparype (900-1150 °C); oxnaxaeHne co CKOPOCTHIO
10-50 °C/c.
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(Quamemp - 10 mw, ssicoma - 15 mMm) 2 chpocos ofpaaus
Pucynok 2 — Pabouas kamepa monyns «Hydrawedge II» kommnekca
«Gleeble System 3800»

HcnpiTanus Ha TOPSIYYIO OCAIKY TPOBOIUIIH MPU cKOpocTH nedopmanuu 0,1
¢!, 1 ¢t u 10 ¢!'; remneparypax 900°C, 950°C, 1000°C, 1050°C, 1100°C u 1150°C
(Tabnuma 1) u cTeneHu OTHOCUTENbHOU Aedopmaru B mHTEpBae 10 1,0.

Tabmnuua 1
H.]IaH SKCHepl/IMeHTa IO UCIIBITAHUAM oﬁpa?.lIOB
. _1 90 95 10 10 1 1
tCle,c 0 0 00 50 00 50
0.1
1
10

ITo mony4YeHHBIM JAHHBIM MOBBIIIEHUE TEMIIEPATYPhl IPOKATKH CTaJId B HC-
CIeIyeMOM HHTEpBaJie M3MEHEHHUS TeMIIepaTyp MPUBOIUT K CHHKEHHIO COIPO-
THUBJICHHS JIe(OpMaIlii, a MOBBIIICHUE CKOPOCTH jJedopMaIiiid HaoOOpOT YBEIIH-
YuBaeT CompoTHuBicHUE nedopManmu. IIpu 3TOM 3aBHCHMOCTH CONPOTHBICHUS
nedopmanuy OT CTENIEHH OTHOCHUTEIBbHOM aedopmaniuy MMeeT HEIMHEWHBIM Xa-
paktep (pucyHok 1). Tak npu yBenuueHuu creneHu aedopmManuu BHavaae Habto-
JaeTCs YBEJIWYEHUE COMPOTUBIICHUS epopmaliuu, 3aTemM, Mo AOCTHXKEHUU Tpejie-
Ja yOPOYHEHHMS, COMPOTUBIICHUE JAe(OopMaIi OCTACTCS MPAKTUYECKH HA TOM K€
YPOBHE WJIM HE3HAUUTEJIBHO CHUXKAeTCsS (YTO OOBACHSETCS BIUSHHUEM Ipolecca
pa3ynpovYHEHus ), ¥, Ha TIOCJICTHEM Y4acCTKEe BHOBb IMPOUCXOJAUT POCT COMPOTHUBIIC-
Husa aedopmaiuu. CiaeayeT OTMETUTh, YTO XapaKTep U3MEHEHHUs] CONMPOTHUBIICHUS
nedopManuy Ha TMOCIEIHEM Yy4YacTKe, COOTBETCTBYIOIIEM CTEIEeHH AchOopMalluu
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0,7-1,0, He numeeT (HU3NIECKOTO OOBSCHEHUS M MPOTHBOPEUUT CYIIECTBYIOIIUM
MIPEICTABICHUSM IO TEOpUU MPOKATKH. [laHHBIN (pakT, OUEBHIHO, CBSA3aH C TO-
TPEIIHOCTHIO SKCIIEPUMEHTA MPU BBICOKUX CTENEHAX JAehOopMalluu.

Ha ocHoBanuM nmony4yeHHBIX I'papuyecKuX 3aBUCUMOCTEH (pucyHOK 1) aB-
Topamu ucciienoBanus [4] paspaborana mMojenb i pacueTa CONPOTUBIICHUS Jie-
dhopManuu:

my

oc=A-eMt.gM . g & (I4g)Mst.eM7E. Mt (1)

rae A, mi-mg — KOHCTaHTHI;

t — Temmeparypa npokarku, °C;
¢ — CTeNeHb AedopMalny;
u — cKOpocTh aedopmanuu, ¢,

[Ipu 3TOM, HEOOXOAMMO OTMETUTH, YTO MOJyYEHHas MOJENb HE SIBIIAETCS
YHUBEPCAIBHON, TaK KaK OTCYTCTBYET METOJMKA pacueTa KOHCTAaHT ypaBHEHUs (A
1 m|—mg). YHCIIeHHbIE 3HAYEHUSI YKA3aHHBIX KOHCTAHT MOJYy4YE€HbI TOJBKO 1 4-X
uccaIe0BaHHbIX T1aBoK ctaiiu D78 XCO.

Takum 00pa3om, TpensioKeHHasi MaTeMaThHdeckasi MOJIeJb pacueTa COIpo-
TUBJICHUS JIeopMalluu MPU PA3IUYHBIX TEPMOMEXAHUYECKHX MapameTrpax Ipo-
KaTKU UMEET OrpaHWYeHUE 10 00JIaCTH MPUMEHEHUS (MPU CTENEeHIX nedopmarun
He Oozee 0,6) U Hy»X)JaeTca B 10padOTKE C LETbI0 BO3MOXKHOTO €€ UCIIOIb30BaHUs
MIPU UBMEHEHUH XUMHYECKOTO COCTaBa CTaJIH.

C uenbio co3gaHus YHUBEPCATIBHOM MAaTeMaTUYECKOW MOJIEIU 3aBUCUMOCTH
CONPOTHUBJICHUS JIeopMaIluu MPOBEICHO JIOMOJIHUTEIBLHOE HCCIETOBAHUE BIIUSI-
HUSI XMMHYECKOT0 COCTaBa CTajld Ha BeJMYMHY KOHCTaHT ypaBHeHus (1). C wuc-
M0JIb30BAaHUEM METOJIMKU MHOKECTBEHHOTO PErpECCHOHHOIO aHaIM3a UCCIeI0Ba-
au BausiHue conaepxanusi B cranu D78XC®d OCHOBHBIX XMMHUYECKUX 3JIEMEHTOB
(C, Si, Mn, Cr, S, P, V).

B pesynbraTe nojiydeHbl ypaBHEHUSI PETPECCUU BUIA:

A=43654+69118-S,

(2)
my =-0,0033—-0,0043-V | 3)
m, =0,2607-5,7663-P | (4)
my, =-0,0025+0,00308-C+0,00025- Mn (5)
ms =—0,0015+0,0475-P | (6)
m; =—0,407+0,655-Mn , (7)
mg = 0,0002—0,0012-V (8)

ITo mory4yeHHBIM JaHHBIM Ha CONPOTHBJICHUE AehOopMaluy peIbCOBOM CTa-
au 978 XC® 3HaUMMOE BIHMSHUE OKA3bIBACT U3MEHEHHUE COJECPIKAHUS CICTYIOIINX
AJIEMEHTOB (B MHTEpBasie WX u3MeHeHus coriacHo TpeboBanuit 'OCT P 51685-
2000): yrioepona, Mapranen, cepa, ¢ochop u Banaguid. Ilpu 3TOM Xapaktep BiIus-
HUS YKa3aHHBIX JIEMEHTOB Ha CONMPOTUBJICHUE AehopMaIiiu 0ObsICHICTCS UX BIIH-
SHUEM Ha TUIACTUYECKHE CBOMCTBA METAJIJIa U COTJIACyeTCsl C JaHHBIMU JIPYTUX HC-
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cienoBaTeseil o JaHHOMY Bompocy. Tak yBenuyeHue COAEepKaHusl B CTalIM yrJie-
pona, Maprasia, cepbl U gocdopa MPUBOAUT K MOBBIIICHUIO COIMTPOTHUBIICHUS JIiE-
dbopmanmn, a yBeTMYCHHE KOHIICHTPAIIMHA BaHAIHSI B CTAJIA, HA00OPOT, MPUBOAUT K
CHIKEHUIO COMPOTUBIICHUS Aedopmanuu. OTCyTCTBUE BIMSHUS KPEMHHSI Ha CO-
npoTuBIieHUEe aAeopManuu 0OBICHIECTCS €ro HU3KUM COJEPIKaHUEM B PacCMaTpH-
Baemoi ctanu (710 0,8 %) — mo auTepaTypHbIM JaHHBIM [2] KpEMHUM 3HAYUTEIBHO
MOBBIIIAET COMPOTHUBIICHUE JIePOopMaIluu CTajeil TOJBKO MPU €ro KOHIIEHTpaIuu
Ha ypoBHe 1,5-2,0%. 1o moBoay BIUSHUS XpoMa Ha CONMPOTHUBJICHUE Aedopmaliun
B JIUTEPATYPHBIX MCTOUYHHUKAX HUMEIOTCSA JaHHBIC [2], YTO AJi1 BBICOKOYTJIEPOIU-
CTBIX XPOMHCTBIX cTajel (¢ comepkanrem xpoma oomee 0,45 %) pemiaroriee BiU-
SIHUE Ha CONPOTHUBIIEHUE Ae(POPMAILINH OKA3bIBAET HE XPOM, a YTIEPO/I.

JlJist IpOBEPKHU aIeKBaTHOCTH pa3pabOTaHHOM YHUBEPCAIbHOW MaTeMaTuye-
CKOM MOJIENIM MPOBETU PacdeT CONMPOTHUBICHHS AehOpMAIK U yCHINUS TMPOKATKU
JUTSE O0KUMHBIX KJIETeH YHUBEpcaabHOTO penbcodanouHoro ctana OAO «EBPA3
3CMK». IIpu pacuere CONMpOTUBIICHUS HCIOIb30BAIM XUMUUYECKUN COCTAB CTAIH
D78XC®d, cOOTBETCTBYIOIINMA CPEHUM 3HauYeHUsM coriacHo TpeboBanuit 'OCT
P 51685-2000 nns yrnepona, Maprasiia, KpEMHUS, U XpOMa; COAEPKAHUE BaHAIHS
npuHsiu paBHbIM 0,07 %, UCXOAS U3 TOTO, YTO HA MPAKTUKE €r0 COACpKAHUE CTa-
paroTcs BelIEpKUBaTh Osvke K HbkHemy mipeaeny (0,05 %); conepxanue cepsl U
docdhopa mpunsiiu — 0,015 % ais kaxa0ro nemMeHTa — Taduuia 2.

Tabnuua 2
Xumuyeckuii coctas crain 78X C®P, npuHATHIN NPH pacyeTrax
Coneprkanue 3nemMeHTa, %
C Si Mn Cr v S P
0,78 0,60 0,90 0,50 0,07 0,015 0,015

N3meHenne temmnepaTypbl packara Mo MpoxojiaM ONPEeAESsUIM ¢ MOMOIIbIO
METOJUKH [5], MO3BOJISAIONICH paccUUTaTh MaJIEHUE TEMIIEPaTyphl:

At = 1000 -, )

/0,025 10; - ; 1000
S, to + Aty +273

1
TJIE [1, — NEPUMETP MONEPEYHOTO CEUYEHH IOCIIE IPOX0JA;
©, — BpeMs OXJIAKIEHHs pacKaTa IIPU IEPEMELICHUM;
t,; — TEMIIEpPATypa Iepe] BXOAOM B paCCMaTPUBAEMBI Kauop;
Atjj; — HOBBILICHUE TEMIICPATyphbl pacKaTa B pacCMaTpUBacMOM Kasno-
pe.
Aty =0,183-6-Ink, (10)

rae O — CONMPOTHBIIEHHE METaslIa MIIACTUYECKON nedopmanuu;
A — K03 PUITUEHT BBITSIKKHU.
Pacuer ycunust mpokaTku MpOU3BOIWIIM 10 CTAHAAPTHON METOIMKE Corjac-
HO PEKOMEH/IAIlMi aBTOPOB padoTHI [6].
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CpaBHUTENBHBIN aHATU3 PACUETHBIX M (DAKTUYECKUX TAHHBIX MO YCUIIHUIO
MIPOKATKHU TOKa3all, YTO MOTPENTHOCTh He npeBbimaet 15%. Takum oOpazom, pasz-
paboTaHHasi MaTeMaTU4YeCKas MOJIeNIb pacueTa COMPOTUBIICHUS AedopMalvu SBIIS-
€TCsl aJICKBATHOU U CYIIIECTBYET BO3MOXXHOCTh €€ UCIOJIb30BaHUS B YCIOBUAX JICH-
CTBYIOIIMX MPOKATHBIX CTAHOB.
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AHAJIN3 3JIEKTPOMAFHI/ITI;IOI71 COBMECTUMOCTHU ITPHN
YINIOTHEHHMMU CETEHA xDSL C KOAOM 2B1Q

Xpanoe C./1.

OakanaBp MO HaIpaBJICHUIO MPUKJIaAHas UH(OPMATHKA,
DUHAHCOBO-TEXHOJIOTMYECKAs aKaJeMUs,

Poccus, r. Kopones

Jlamunoe O.O.

OakasiaBp IO HaINpPaBJICHUIO MPUKIIAIHAsS UH(DOpPMATHKA,
OUHAHCOBO-TEXHOJIOTMYECKas aKaJeMus,

Poccus, . Kopones

Iemkuna A.P.

OakaaBp 1Mo HaMpaBJICHUIO IPUKIAAHAs HHHOPMATHKA,
OUHAHCOBO-TEXHOJIOTHYECKAs aKaJIeMuUs,

Poccus, r. Kopones

B cratbe paccMOTpeHbI BONIPOCHL, CBS3aHHBIE C PACYETOM 3JIEKTPOMArHUTHOM COBMECTH-
MOCTH IIPH YIUIOTHEHUH KaOeabHbIX TUHUM TexHosoruu XDSL ¢ konom 2B1Q.
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Knroueguvie cnosa: 3nekTpoMarHuTHas COBMECTUMOCTh, ceTu XDSL, koast 2B1Q.

[Ipu pemennn npo6IeM UCTIOIB30BaHUS CYIIECTBYIOMIMX KAOCIbHBIX JIMHHM
U1 3JIEKTPOTEXHUYECKOro 00opyaoBaHus XxDSL oueHb 0CTpO CTOUT BOMPOC 3JIEK-
TpoMarHuTHO coBMectTumoctu (OMC) mexay nensiMu HUppoBbIX a0OHEHTCKHX
JUHUNA U BCEMH BUAAMU Iierel, kabeel, UCIoIb3yeMbIX I Mepelayu Kak Telie-
¢donHOTO COOOIIEHNS, TaK W HeTenePoHHON mHpopmanuu [5-9]. Jns Hu3KOUa-
CTOTHOT'O JMana3oHa 4acTOT, I'JIe OCHOBHBIM BHJIOM COOOIICHHI SIBISIETCS Telle-
(doHHas CBA3b, ITA 33Ja4a pPEIICHa U PEerjJaMeHTUPOBaHa JTONYyCTUMbIMA HOPMaMHU
B HU3KOYACTOTHOM KaHaue [6, 13, 14].

Paccmotpum u npoananuszupyem pacuer OMC npu yrmotaenun xDSL ¢ ko-
noM 2B1Q, Bocop30BaBIIMCh METOJIMKOM M3M0keHHoH B [11, 12].

MmuoroypoBHeBbiid ko1 2B1Q npumensercss B 000py/I0BaHUM TEXHOJIOTHH
xDSL nns yrmioTHeHuss aDOHEHTCKUX KaOENbHBIX JTUHUN MallOKaHaJbHBIMU LU(]-
poBeiMu cucteMamu Tiepeaaun (LICIT) Ha 2 u 4 kaHama co CKOPOCThIO MU(PPOBOTO
notoka 160 kout/c n 30-kanansHoi L[CII co ckopocThio nepenaun — 2048 kOuT/c.

JI71s1 KOJIOB Mepelayd B OCHOBHOM IIPUMEHSIETCS Mepeadya ABYXYPOBHEBBIX
(I1BOMYHBIX) cUrHaNOB. Eciiv mojoca 4acToT OrpaHUY€Ha, HO JKEIaTeJIbHO MOBbI-
IIEHUE CKOPOCTH NEepeaauyd JBOUYHBIX CUTHAJIOB, TO MOHO YBEIUYUTH YHUCIIO
YPOBHEW, COXpPaHUB Ty K€ CKOpOCTh. CKOPOCTh MEpElayll CUTHAJIOB, JOCTUTaeMas
B MHOTOYPOBHEBOM CUCTEME, MOXKET OBbITh ONpPEEIICHA U3 BhIPAXKEHUS

V= (Log2M)/T,

rae M — 4ucio ypoBHEH, U3 KOTOPBIX MOKHO MPOU3BOAUTE BHIOOP B KaXKIOM
TaKTOBOM MHTEpBaie; 1 — JIUTEIbHOCTh TAKTOBOI'O MHTEpBAJIA.

Cucrembl ¢ mepenayeli MHOTOYPOBHEBBIX CHUTHANIOB oOecreunBaroT Oosee
BBICOKYIO CKOPOCTb I€pe/layr IBOMYHBIX CUTHAJIOB B IIPEAEIIAX 3aJaHHOM IMOJIOCHI,
HO TPeOYIOT yBEJIMYEHHUS OTHOILIEHHUSI CUTHAJI-IIOMEXA MPH 3a]aHHON BEPOSITHOCTU
ommbok. [Ipn MCmoap30BaHUM TOHM K€ TAKTOBOM YacTOTHI CHCTEMa C Iepeaayei
MHOTOYPOBHEBBIX CUTHAJIOB HE TPEOYET PACHIMPEHHs TOJIOCHl YACTOT MO CpPaBHE-
HUIO C IIOJIOCOM IBOMYHBIX CUCTEM.

Bmecte ¢ Tem, B Takux CHCTEMax AOCTUTHYTO TPEXKPATHOE YBEIUYECHHE
CKOPOCTH IU(POBOT0 CHTHANA. YBEJINYEHHE CKOPOCTH IEpeiadyll B MHOTOYPOBHE-
BOM CUCTEME JOCTUraeTCs LIEHOM CYIIECTBEHHOIO YBEJIMYEHUS MOLIHOCTH CHIHA-
na, TpeOyemoul njsi TMOdy4yeHus 3aJaHHOW BepoATHOCTM omuOku. Hampumep,
CpeAHsss MOITHOCTh B 8-ypOBHEBOM cucTeMe Ha 8,7 Ab BbIIIE, YEM B JBYXYpPOBHE-
BOH CHCTEME IPH TOM K€ CaMOl BEPOSITHOCTH TOSIBJIEHUS OIINOOK.

HopmupoBanue nmapamMeTpoB nepefayv M BIUSHUS Ha UENu HUPPOBBIX CHU-
CTEM Iepe/layu OCYIIECTBIISIETCA HA YacTOTE, COOTBETCTBYIOIIENH MAaKCUMAaJIbHOMY
3HaueHuIo sHepruu. s o6opyaoBanus, ucnonb3ytouiero koa 2B1Q, sata yactora
omnpenensieTcss B 3aBUCMMOCTH OT JJUTEIBHOCTH TaKTOBOTO HHTEpBasia (CM.

Tabmn.1).

Tabmuna 1
3aBHCHMOCTH CKOPOCTH Nepeaayr HHGOPMAUM 0T YaCTOThI

[TpubnusuTenpHast CKOPOCTh nepenaun, kout/c | 160 | 320 | 700-800 | 1000-1500 | 2000

Yacrorta, k11 40 80 160 320 512
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CornacHo [4], Opy MHOTOYpPOBHEBOM IEpeaaye CUTHAIOB BHOCUTCS YXYJ-
IICHUE XapaKTePUCTUKN OITMOOK CUTHAJI/TIOMeXa Ha BEJIMUHHY

0; =20Log(M — 1), nb,
rae M — yuciio ypoBHEU CUTHAaJA.

Torna, nepexoaHoe 3aTyXaHWe MEXIY LEMsSIMH, YITIOTHSIEMbIMHU ITU(POBBI-
MU CUCTEMaMHU, UCTIOJIb3YIOIIIMMU MHOTOYPOBHEBBIN KOJI, OYJET pacCUUTHIBATHCS

Ao >a; + 6, + al. + 10LogN, nb, nmu

Ao >16,2 + 20Log(M — 1) + aL + 10LogN, nb,
rae a; = 16,2 n1b — 3amuieHHocTh (CUrHai/momMexa), o0ecrneunBaromasi TeoOpeTH-
YeCKyI0 BepoaTHOCTh ommOku 10710 (cm. Tabauny npeacrasiennyio Ha puc. 1); o —
ko3 uLMeHT 3aTyxaHus uenu kabdens, ab; L — nnuHa nuHUM, KM; al — pabouee
3aTyxaHue 1enu (yCHUJIUTENbHAsl CIIOCOOHOCTh JMHEHHOTo TpakTa); N — Kojaude-
CTBO IIETICH, YIJIOTHAEMBIX CHCTEMaMHU UMITYJIbCHO-KO10BOM Moaysmuei (MIKM).

e H

s 1E-09 -

S 1E-10

3

° 1E-11

6

8 1E-12

£

E 1E-13

2 1E-14

2 15,7 16,2 16,6 17 17,4 17,7
'mPe| 1E09 | 1E-10 | 1E-11 | 1E-12 | 1E-13 | 1E-14

OTtHolleHue curHan/nomexa, ob
Puc. 1. 3aBucumocts BeposiTHOCTH omMOKH 0T BenuuuHbl OCII

Hopmupyemeblie 3HaueHHMs NEPEXOTHOIO 3aTyXaHUs MEXAy HensaMu Ao Ui
CUTHAJIOB MHOTOYPOBHEBBIX CUCTEM IPEICTABIICHBI B TA0J.2.

Tabnuma 2
HopmupyeMble 3HaueHUsI MEPEXOTHOT0 3aTyXaHUSA
KonuyecTBo ypoBHEH Ao, nb ipu N
CHUTHAJIOB @, 1b o, b 1 2 3 4
4 16,2 9,5 67,7 70,7 72,5 73,7
8 16,2 16,9 75,1 78,1 79,9 81,1

Ha puc. 2 npeacrasieHa 3aBUCUMOCTb HOPMUPYEMBIX 3HAYEHHUSI IIEPEXOTHO-
ro 3aTyXaHHs MEXIy LEIsAMU Uil CUITHAJIOB MHOTOYPOBHEBBIX CUCTEM OT 4MCIa
ymotHseMon anmaparypsl LICII, nns pa3nnunbix 3Hauenuit M. BunHo, 4To ¢ yBe-
mnyenue yucna LICII, Bo3pacTaeT BeaMYMHAa HOPMHUPOBAHHOTO 3HAYECHUS IEpe-
XOHOI'O 3aTyXaHWsl MEXIy LUEMsIMH, YIJIOTHAEMBIMH LU(PPOBBIMU CHUCTEMAMHU.
[Tpuuem, ueM Oosbie M, TEM O0JIbLIE TOJKHO OBITH HOPMUPYEMOE 3HaUEHUE Ao.
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85
83
81
79
77
75
73
71
69
67
65

HopMupyembl e 3Ha4yeHus
nepexogHoro aatyxaHus Ao,
nb

-—
—-M=4
_ —=—M=8
‘_’—'
——
_,/"’
=
~
V
1 2 3 4 5

Yucno ynnotHssemon annapartypbl LICI

Puc. 2. 3aBUCHUMOCTB IEPEXOAHOIO 3aTyXaHUs OT YIUIOTHAEMON anmnaparypbl

Ha puc. 3 mnpencraBiieHbl 3aBUCUMOCTH HOPMHUPOBAHHBIX (TIPEAEIIbHBIX)
3HAYEHUW MapaMeTPOB BIWSHHUS 3aLIUIIEHHOCTH MEX]y LEMsIMH Ha OJvKHEM Ao U
nanbHeM A, konue auann XDSL aGonenTckoro mocrymna s 000pyI0BaHUS, HC-
noJsib3yromero kox 2B1Q.

o 80

) 70 — . * -

2 60 == —— =R ————cN

%0 50

ix o« e [
= N a =4sn ||

EE 28 T T T " | aL@)=311B

3o | |

23 1 2 3 4

-

2 | —e—Ao(1) 67,7 70,7 72,5 73,7

§ —m-Ao(2) 56,7 59,7 61,5 62,7

C |—s A3 25,7 28,7 30,4 31,7

Puc. 3. 3nauenus napameTpoB BIUsHUS Ao U A Mexay uensmu XDSL Ha muHUAX aOOHEHTCKOTO

KonuyectBo Lenen N

JocTyna Jiisi 000pyIoBaHUs, UCTIONb3Yyomero koa 2B1Q

W3 npeacTaBieHHbIX 3aBUCUMOCTEN BUIAHO, UTO YyeM OoJibliie paboyee 3aTy-
XaHue 1enu (yCUIUTENbHAs CIOCOOHOCTh JIMHEWHOrO TpakTa) «l, TeM BBIIIIE

JOJIDKHA OBITh BEJTUYHHA MNEPEXOJHOTO 3aTyXaHUs Ha OmmKHEM KOHIIC Ao.

Takum 00pa3oM, OCYILECTBJICH aHAJIU3 JIEKTPOMArHUTHON COBMECTUMOCTH
IpU YIUIOTHEHUH KaOenbHbIX JIMHUK TexHosoruu XDSL ¢ konom 2B1Q. IlokazaHo,
YTO HOPMHUPOBAHUE MApaMETPOB MEpPe/lauu U BIMUSHUA Ha 1eNu HU(PPOBBIX CUCTEM
OCYIIECTBJISIETCSI HA YacTOTE, COOTBETCTBYIOIIEH MAKCHUMaJbHOMY 3HAYCHUIO
SHEPruu, onpeaensieMon, s odopynoBanus xDSL ucnons3yromiero koa 2B1Q, B
3aBUCUMOCTH OT JITUTEILHOCTH TaKTOBOI'O MHTEpBasia. B ob1miem ciydae nepexo-
HOE 3aTyXxaHue Mexay 1ensamMu xDSL B udpoBbIX KaOeIbHBIX JTUHUSIX OMpPEaeIis-
€TCs B 3aBUCHMOCTH OT THIIA MPUMEHSIEMOTr0 B 000py0BaHUM KOJ1a, paboyero 3a-
TyXaHUs TPAKTa HA 4YaCTOTaX MAKCUMaJbHOM CIEKTPaJIbHOU IJIOTHOCTH CUTHAJIOB,

KOJIN4YCCTBA ueneﬁ, YINIOTHACMBIX JAHHBIM BUJIOM aIlllapaTyphl.
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AHAJIN3 BJIUSIHUSI PABOTHI BLUETOOTH-YCTPOMCTB HA
BECITPOBOJAHBIE CETHU IPOTOKOJIA IEEE 802.11B

Yesopoaes U.A.

OakasaBp 110 HaINPaBJICHHUIO MTPUKJIaIHAs HHOOPMATHKA,
®UHaHCOBO-TEXHOJIOTUYECKAs aKaJeMusl,

Poccus, r. Koposes

Cuooposa A.C.

OakanaBp 1Mo HAMpaBJICHUIO MPUKIaAHAS HHHOPMATHKA,
DUHAHCOBO-TEXHOJIOTHYECKAs aKaeMUs,

Poccus, r. Kopones

B cratbe paccMoTpeHBI BONPOCHI, CBA3aHHBIE C aHAIM30M BIUSHHS padoThl Bluetooth-
YCTPOHCTB Ha 6ecrpoBOIHbIE ceTH, noaaepxkuBaromue nporokoa IEEE 802.11b.

Knoueswvie cnosa: Bluetooth-ycTpoiicTBa, 6ecripoBOIHBIC CETH, B3aUMHbBIE TIOMEXH, TIPO-
tokous IEEE 802.11b.

Kaxk usBectHo, Texnosnorus Bluetooth npennasnayena He TOJBKO 111 00ec-
MEYCHUS] aBTOMATUYECKON CBA3U MEXKIAY KOMIIBIOTEPHOM TEXHUKOW, HO U IS pe-
HIEHUS 3a/1a4 CETEBOr0 B3aMMOJCHCTBUSI CaMbIX Pa3HbIX YCTPOMCTB: MEPCOHAIIb-
HBIX KOMIBIOTEPOB, TeIePOHOB, IUPPOBBIX (HOTOKAMED, TEIEBU3OPOB, KOHTPOJI-
JIEPOB OBITOBBIX MPUOOPOB — XOJOJUILHUKOB, 3aMKOB JIBEpE, dJIEKTpOIeUeid, u
T.m. [1-5].

B otnuume ot OecrnpoBOMHBIX JIOKATBHBIX CETEH, KOTOpBIC, KaK MPaBUIIO,
YCTAHABIMBAIOTCSI B OTHOCHUTEJIBHO «UYUCTBIX» IOMEUIEHUAX, TEXHOJIOTHUS
Bluetooth He mpoBepsieT, UCTIONB3YET JIU yKE KTO-TMO0 T€ YaCTOThI, HA KOTOPBIX
OHa JIOJDKHA paboTaTh, OHA MPOCTO HaYMHAET (PyHKUHOHUPOBaTh. [10100HO MHO-
UM OecrpoBOJIHBIM cucTemam, Texnonorust Bluetooth ocHoBana na merone ckadu-
KOOOpa3HOro MEepeKIIoUYeHHs] 9acToThl. B TexHomorun Bluetooth nuamazon ISM
(ISM — Industrial, Scientific, Medical) genutcst Ha 79 kaHanoB, a MEPEKIIOUCHHUE C
OJIHOTO KaHaja Ha APYrod OCYHIECTBISIETCS IO MceBRoCcaydaHon cxeme 1600 pa3
B CEKyHay [6-9].

Ilo cpaBHEHMIO C APYTMMH CHCTEMaMHU 3TO OYEHb BBICOKAs CKOPOCTh, IIE
MPUMEHSIETCS METOJ] CKAauKOOOPAa3HOTO MEPEKIII0OUEHUS YacTOT, YTO U 00ecreunBa-
et Bluetooth pemaroiiee npenmyiecTso.

B cucremax c mepekiitoueHHEM 4acToT Jit000e MepeKIIoueHne Ha 4acToTy,
I7Ie UMEITCA NOMEXH, MPUBOJIUT K IOTEPE MEPEAABAEMOr0 B 3TO BpeMs IaKeTa.
D710 03HAYaeT, uyTo, eciiv oAuH u3 79 kananoB Bluetooth 3ansat npyroit TexHomxoru-
eil unu apyroi nukoceThio Bluetooth, kaxaerii 79-it maker Oyner Tepsarbes. Ecou
YCTPOMCTBO Ha 0a3e Apyrod TEXHOJIOTMU OyJEeT CMEHATh 4acToThl Juib S50 pa3 B
CeKyHy, To curHansl Bluetooth OynyT mpocTo HakIaabpIBaThCSA Ha MEperaBaeMyto
3THM yCTPOMCTBOM MH(OPMAIIHIO MPHU KAXKIOM €ro MepeKII0ueHNH, ClIe10BaTelNb-
HO, 3TO YCTPOMCTBO OYyET TEPATh KaX bl MaKET.
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Crannapt Ha OecnipoBoanbie jokanbHble ceTd IEEE 802.11b He mpenmona-
raeT MepeKIoueHni, OH TOJIEP)KUBAET Mepeaady JaHHBIX Ha HECKOJIbKUX YacTO-
TaX OJAHOBPEMEHHO, B pacueTe, YyTO XOTA Obl OJHA KOMHUSA IOWIAET MO IYHKTa
HasHaueHus. l[loatomy ycroumBocth 802.11b k momexam, CcO37aBaeMbIM
Bluetooth, HeckoibKO BBIIIE, YEM y CUCTEM C HU3KONH CKOPOCTHIO MEPEKIIOYCHHUS,
oaHako Onmu3ocTh paboTtaromux Bluetooth-ycTpolicTB Bce e OTpUIIATENIBHO CKa-
3bIBAETCA Ha MMPOU3BOAUTENIBHOCTU NTpuemonepenatyrka 802.11b.

Ha puc. 1 npencraBieHsl pe3yiabTaThl MCCIEAOBAHUN CKOPOCTH Iepeadyu
JAHHBIX B OECITPOBOJIHBIX CETSAX B 3aBUCHUMOCTH OT yJaJICHUS JI0 TOYKHU JOCTyTa B
yCJIOBUSX paboTarorieit u He paboraromieit nukocetu Bluetooth.
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Puc. 1. 3aBucHMOCTb CKOPOCTH IE€pelauy JaHHBIX B YCIOBHsIX Bo3neicTBus Bluetooth, mpu
yAQJICHUH TOYEK JocTyma Ha pacctossaue: a — ot 0 7010 m; 6 — ot 10 10 100 M

[IpoBeneHHOE TecTUpOBaHHE MOKA3aj0, YTO CKOPOCTh pabOThl OecrpoBOI-
HBIX CHCTeM, nojjepxuBarommumx nporokon 802.11b, mpu cocenctse ¢ Bluetooth
BCEI/la CHUKAJIACh. DTO HE OTHOCWJIOCH JIMIIb K TEM CIIy4asM, KOrJa J1Ba IPHUEMO-
nepenaTunka OeCTpOBOIHBIX CUCTEM PacHojarajiuch 04€Hb OJU3KO APYT K IPYTY,
B Mpejenax He 0oiiee Tpex METpoB. TOJIBKO HA 3TOM PacCTOSTHUU MX CUTHAJIBI ObI-
AW JOCTAaTOYHO CHUJIBHBI, 4YTOOBI HE ToJBepratrbcs BosaelcTBuio Bluetooth-
ycTpoicTB. [lonyueHHble pe3yabTaThl Jalld XOPOUIEe COBIAJEHUE C pPe3yJIbTaTaMu
komnanuu Mobilian [10].

Teopernyeckn GecipoBOJHBIE CETH, TTOoAEpKHBatolue nporokon 802.11b,
JOJKHBI 00ecreuynBaTh CKOpPOCTh nepenayn 11 MOuUT/c Ha pacCTOSSHUU CTO MET-
poB. OpHako, peajibHasi TPOIYCKHAsi CIHOCOOHOCTb, KaK MpPaBUJIO, HECKOJbKO
Mmenblie. [IpoBeneHHbIe nccaea0BaHus TOKa3ald, YTO CKOPOCTh Nepeaun JaHHBIX
PE3KO YMEHbIIIAETCs, KOT/Ia XOTsI Obl OJIUH U3 y3JI0B OECIPOBOIHOM CETH OKa3bIBa-
eTcsi B mpenenax padoTaromieit mukocetu Bluetooth. [Ipudem, ¢ yBennuenuem pac-
CTOSIHUSL MEX]ly MpHeMollepeaTYMKkaMu OeCIpOBOJAHOM CETH, MOAIEPKUBAIOIIN-
MU TipoTtokoa 802.11b, BnusHue pabOThl MUKOCETU PE3KO yCUIUBaeTcsa. Tak, mpu
yaajeHuu npuemornepenatynkoB Ha 10 meTpoB, paborta mukocetu Bluetooth mpu-
BOJUT K YMEHBILIEHUIO CKOPOCTH Nepeadyu B OECIIPOBOIHOM CETH MOYTH B J1Ba pa-
3a, IpHu yAaaJleHuu Ha 20 METPOB — IIOYTH B TPH pas3a, NpHu ynaneHuu Ha 30 MeTpoB
— 0oJiee YeM B CeMb pas.

Takum 00pa3oM, yunuThbIBas, 4TO CUCTEMBI Ha Oa3e nmportokona 802.11b pac-
CUMTAHbI Ha PACCTOSIHUE MEXAY ycTporcTBamu nopsaka 100 m, ctaHoBHUTCS oue-
BUIHBIM, uTO Bluetooth MoxeT 3HaUUTENHHO 3aTPYIHATH UX PadOTY.

Takum o00pa3oMm, OCYIIECTBJIICH aHaau3 BiHsAHUS pabdoTel Bluetooth-
YCTPOUCTB Ha OecrpoBOaHbIE ceTH, noajaepkuBatomue mpotokon IEEE 802.11b.
[Toxa3zaHo, 4TO CKOpPOCTH MEpeAauu JaHHBIX B OECIIPOBOJHON CETU PE3KO YMEHb-
I1aeTcsl, KOTia XOTs Obl OJIMH U3 €€ y3JI0B OKa3bIBAETCS B 30HE JCHCTBUS MUKOCETU
texHosioruu Bluetooth. ITpuyem, BiusiHue nukoceTn Ha padoTy O€CIpOBOIHOM Ce-
TH PE3KO YCHIIMBAETCS C YBEIMYECHHEM PACCTOSHMS MexAy ee ysnamu. IIpu pac-
CTOSIHMM MEX1y npuemonepenaturkaMmu 10 MeTpoB, paboTa NTMKOCETH MPUBOAUT K
YMEHBUIEHUIO CKOPOCTH IEpeaadr B OECIPOBOJHOM CETH MOYTH B JBa pasa, MpuU
paccrosinuu 20 METpOB — MOYTH B TPU pasa, npHu pacctosHuu 30 MeTpoB — Oosee
YeM B CEMb Pas.

Jlannas paboma evinonnena 6 pamxax HUP «llpoexmuposanue cemetiy
nposooumoii 6 I BOYBIIO MO «®DTA» noo pyxosoocmeom 0.m.H., npogheccopa
Apmwowenxo B.M u k.m.n., doyenma Aboacosou T.C.
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BJIUSSTHUE UHHOBALIMOHHOM JEATEJIBHOCTHU HA
APXUTEKTYPY HAYUYHO-ITIPOU3BOJCTBEHHBIX 3JIAHUM

Xpycmanes /].A.

JTOTEHT Kadeapsl « ApXUTEKTYpa MPOMBIIIJICHHBIX COOPYKEHUI» MOCKOBCKOTO
aApXUTEKTYPHOTO MHCTUTYTA (TOCYJAPCTBEHHOM aKaJeMUH ), KaHJ. apX. HayK,
Poccus, r. MockBa

B crathe onucanbl (akTOphl BIUSHUS HA 00BEMHO-IPOCTPAHCTBEHHBIE XapaKTEPUCTUKH
00BEKTOB I HAYYHO-TIPOU3BOJACTBEHHOM NIEATELHOCTH, B TOM YHCJIE MHHOBAIITMOHHOW U PHC-
koBOi1. [IpuBOaNTCSI MHOTOQYHKITMOHATBHBINA COCTaB MOMEIIEHUHN ISl ATUX 3aHUNA U KOMILICK-
COB — TEXHOJIOTHYECKHUX MAPKOB, JIETIOBBIX U MHHOBAIIMOHHBIX IIEHTPOB.

Kroueswvie cnosa: HAayYHO-IIPOU3BOACTBCHHEBIC 3aHWUA, WHHOBAILIMOHHAA ACATCIbHOCTD,
APXUTCKTYypa AJId IIPCATTPHUHUMATCIILCTBA.
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NuuHoBanus (HOBOBBEAEHUE) — 3TO CO3/IaHUE M BHEJIPEHUE PA3JIUYHBIX HOB-
IIECTB, MOPOXKIAIOIIMX 3HAUMMbIC U3MEHEHHUS B collMaibHOM TnpakTuke [1]. bosee
80% COBpPEMEHHBIX WHHOBALUM ITPOMCXOINUT C NMPUMEHEHUEM BBICOKMX TEXHOJIO-
T'Hi, a UX TIPOBEJICHNE 00ECTICUNBACTCS «BEHUYPHBIM (DMHAHCHPOBAHUECM).

['maBHO# 0COOEHHOCTHIO HHHOBALIMOHHOM JIEITEIIbHOCTH, ONpPEIEeIIonIei eé
TpeOOBaHUS K PYHKIIMOHAIIBHOW U TPOCTPAHCTBEHHOM OpraHU3alluu, SBJISIETCS He-
BO3MOXHOCTb (pOpMajiu3alvy camoro mnpoiiecca [2]. Bo MmHOrom 310 onpenensiercs
NpeANPUHUMATEIILCKUMH PUCKAMHU, JICKAITUMUA B OCHOBE IMOBCEAHEBHOU JIEATEIIb-
HOCTU MHHOBalIMOHHOU (hupMmbl. PUckoBBIN XapakTep padoT, 6osiee yeM B 80-90%
CJIy4aeB BEIyIIMI K HEMPEACKa3yeMOMY WM OTPULIATEIbBHOMY PE3YJIbTaTy, YyacTas
CMeHa pabouuXx KOJJIEKTUBOB M O0OpYAOBaHMS, ObICTpOE HM3MEHEHHE MpoQuIs,
HaIpaBJIeHU padOT, YUCICHHOCTH M KBAIM(PHUKAIIMOHHOTO COCTaBa COTPYAHHKOB
BHYTPH OJIHOTO KOJUIEKTHBA — OOYCIJIaBIIMBAET IIMPOKHIA CIEKTp TpeOOBaHUU K
(GYHKIIMOHATBPHOMY COCTaBY IMOAPA3ACICHUN U OpraHu3aluu paboyero mpocTpaH-
ctBa [3]. Haubonpmum pasHooOpa3reM U CI0KHOCTHIO (YHKIIMOHAIBHON U 00b-
€MHO-NIPOCTPAHCTBEHHOM OpPraHu3aliy OTIMYAIOTCS HAy4YHO-IPOU3BOJICTBEHHbBIE
3MaHUSl U UX KOMIUICKCHI, IPeAHA3HAUYCHHBIC JJI1 UHHOBAIIMOHHOW JIEATEIbHOCTH.
B ux coctaB BXOIAT MOMEILICHUS JIJIs BUPTYaJIbHBIX KOMIIBIOTEPHBIX U IKCIIEPHU-
MEHTAJbHBIX MCCIECIOBAHUM, IJII MOJEIUPOBAHUS W OIBITHOTO MPOU3BOJCTBA,
00111€CTBEHHO-aIMUHUCTPATUBHBIX (YHKIUH, pPa3HOTO poja BCIOMOTATEIIbHBIX
CITy 0.

HeobxoaumocTh TpeoosieHHust COIMAIbHO-TICUXOJIOTUYECKUX 0aphepos,
HEen30€KHO BO3HUKAIOUIMX HAa BCEX ATamax pa3BepThIBAHUS MHHOBAIMOHHOW Jesi-
TeAbHOCTU [4], BbICOKAsA KBATU(UKALMS COTPYIHUKOB, MIOCTOSTHHO YCJIOKHSIOIIH-
ecsi 0O0BEKThI U METOJIbI UCCIEAOBaHUN — 00YCIaBIMBAIOT KaU€CTBEHHOE MOBBIIIIE-
HUE TpeOOBaHUUN K Pa3BUTHIO KYJIbTYPHO-TIPOCBETUTEIHCKON, MH(HOPMAIIMOHHOH,
OOIIIECTBEHHON W PEKpealnMoHHONW WHGPACTPYKTYphl — KaK BHYTPEHHEW, Tak W
BHEITHEH (B COCTaBe KPYIHBIX MHHOBAIIMOHHBIX IIEHTPOB). B cocTraBe 0OBEKTOB
UHPPACTPYKTYpbl — MHPOPMAITMOHHBIE U YYEOHBIE IIEHTPHI, BHICTABOYHBIE KOM-
IIJIEKCHI, 3aJIbl JJ1s1 KOHPEPEHIUN U Mpe3eHTaluid, 00BEKThl OBITOBOIO 00CITYKUBA-
HUSI, 30HBI BCTPEY U KOHTAKTOB, OT/bIXa, CIIOPTA U T.II.

[Ipy nmnaHupoBaHUM KPYMHBIX WHHOBAIMOHHBIX LIEHTPOB HEOOXOJUM YUeT
BJIUSIOIIMX HA MPOCTPAHCTBEHHOE (POPMHUPOBAHNE OCOOCHHOCTENH MHHOBALIMOHHOMN
NEeSTENbHOCTH:

o [Ipoucxoaut yCKOpeHHEe MHHOBAIIMOHHBIX LUKJIOB — OT HAyYHBIX HC-
CIE€IOBaHUN 1O TEXHHYECKOTO BOIUIOIICHUS €ro Pe3yJbTaTOB; B CBA3U C 3TUM
oTpesieNsolee 3HaueHue MpUoOpeTaeT BO3MOKHOCTh pacIllupeHus, TpaHchopma-
1MW, MOJAEPHU3ALMU U TEXHUYECKOTO MEPEBOOPYKEHUS MPOCTPAHCTBA.

o NccnenoBanus Bc€ B OoJbIIEH CTENEHU UMEIOT BUPTYalIbHBIM U MpPU-
OOpHBIM XapakTep M METOJAMYECKYI) OpPHEHTAlMI0, 3aBUCAT OT MaTepHalIbHO-
TEXHUYECKOW 0a3bl M MEXKIAUCHUILIMHAPHBIX BO3MOXKHOCTEU paboThl. DTO 00Yy-
CJIABJIMBAET NOTPEOHOCTh B MHTEP- U MYJbTUHALMOHAIBHOW KOOIEpaluu, cOo3/a-
HUU 3(P(HEKTUBHBIX BCIIOMOTATENIBHBIX U HAYYHO-TEXHUUYECKUX CIIy’K0ax, MO3BO-
JSOIMKUX OBICTPO M THOKO (POPMHUPOBATH MEXKAUCIUIIIIMHAPHBIE MHHOBAIIMOHHBIC
MOTEHIIHAJIBI.
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o B npou3BoacTBEHHBIX IPOLIECCaX BCE IIMPE MCIHOJIB3YIOTCS BBICOKHE
TEXHOJIOTHH. DTO OMpeaeNnseT HeOOXOAUMOCTh TECHBIX CBSI3€H C HAy4YHBIMH IICH-
TpamMu (MCTOYHMKAMHU HAayYHBIX UJACH U BBICOKOKBATU(HUIIMPOBAHHBIX CIICLIHAAIIH-
CTOB), MOCTOSIHHOTO MOBBIIIEHUS! KBAIM(PUKALKUUA TPOU3BOJACTBEHHOTO NEPCOHANA;
pa3BUTHUS COOCTBEHHBIX NHHOBAI[MOHHBIX CTPYKTYP.

o Mexny OTIeNbHBIMUA 3BEHbSIMU WHHOBALIMOHHOM 1IeNU — (PyHJIaMeH-
TaJdbHBIMH, TPUKIAJAHBIMUA HCCIIEOBAHUSAMHU, Pa3pabOTKaMU, MPOU3BOJICTBOM —
BO3pAcTalOT B3aUMOBIUSHUS U CBA3U. [y ObICTpeHilero ucroiab30BaHus Pe3yib-
TaTOB MCCJIEIOBaHUN co37at0Tcsa I PEeKTUBHBIC TIEPEeIaTOYHbIC 3BEHBSI MEXKITy Oa-
30BBIM OTKPBITUEM U KOMMEPUYECKHUM TEXHUKO-TEXHOJIOTMYECKUM «HOY-Xay» —
MHHOBALMOHHBIE CTPYKTYpPbl, WIPAIOIIME POJIb WMHKyOaTOpa WM aKCeIepaTopa.
Pa3BuTre COBpEMEHHBIX BBICOKMX TEXHOJOTWH, 0a3HpyHOLIMXCS Ha pe3yibTaTax
HAyYHBIX MCCJIEIO0BAHMM, MPOUCXOAUT B MHHOBALMOHHBIX TEXHOJIOTMYECKUX LIEH-
Tpax (mapkax), B HEMOCPEACTBEHHON ONM30CTH K LIEHTpaM (yHAAMEHTAIbHBIX U
IIPUKJIAHBIX UCCIIECIOBAHUMN.

o Hayunble koMMyHHKalud, OOMEH HOBEHIIMMHU 3HAHUSIMU MPUOOpe-
TalOT LEHTpaJbHOE 3HaueHue M 3(P(HEKTUBHOCTH MHHOBAIIMOHHOIO Mpoliecca.
[IpsiMble KOHTAKTHI MEXIY CHEIHAIUCTAMH PA3IMYHBIX AUCIUIUIMHAPHBIX 00J1a-
CTe MOBCEMECTHO OCYIIECTBIISIOTCS uyepe3 HeopMallbHble CEeTH U CTAHOBATCSA
HauOosee 3¢ HekTuBHON HOpMON KOMMYHUKAIIIH.

o Bospactaer 3aBucMMOCTh OT HH(QPACTPYKTypbl — COLMAIBHO-
KyJIbTYpHOI (KauecTBO HH(OpPMALUHU, KYJbTYPHBIX MPEAJIOKEHUH, OBITOBOTO
CHa0XeHUsI, OTJIbIXa, MPOBEACHUS CBOOOJHOTO BPEMEHM) U MHKEHEPHOU (0OIIei,
CHenuaIn3upoBaHHOM, MoacoOHOoM). [IpoucXoaquT cTUpaHue rpaHu MEXAy Kaue-
CTBOM U KOM(OPTOM CpeJibl B KOMILIEKCaX MPOU3BOJICTBEHHOTO U UCCIIEA0BATEIb-
CKOT'0 Ha3HA4YEHMsI, CO3/IaHNE UepAPXUU OOIIECTBEHHO-OBITOBBIX MPOCTPAHCTB — OT
JIOKAJIbHBIX «OCTPOBKOB» B paboueM MOMEIICHHH IO Pa3BUTHIX CIEHUATUZUPO-
BaHHBIX 30H OT/bIXa, KOHTAKTOB, KOH(GEPEHIUH.

TpeOoBaHUs MHHOBAITMOHHOW JIEATEILHOCTH K PA3IMYHBIM BUIAM paboumx
IPOCTPAHCTB U €r0 OCHALICHUIO PAa3IMUHBI U 3aBUCAT OT HAIpaBJIEHUS U (a3bl jie-
ATENBHOCTH (0T (PyHIaMEHTAJIbHBIX HCCIEAOBaHUN U CO3/IaHuUs UJIEU MPOIYKTa 10
YTOYHEHUS €r0 CTOUMOCTH, CO3/IaHHs YIIAKOBKU M CXEM PacCIpOCTPaHEHU).

B 3aBucuMOCTH OT BUa UHHOBAllMOHHOM JESTEIBHOCTH CIOKHOCTh €€ Mpo-
CTPAHCTBEHHOW opraHu3anuu paznudyHa. OOBEMHO-IIPOCTPAHCTBEHHBIE PEIICHUS
3TaHUM N1 MHHOBALIMKM B MapKeTUHIe U cepe yCIyr Majo OTIMYaroTcs OT oduc-
HBIX 3JaHUMU.

JUiss  ocyllecTBI€HUS ~ HAy4YHO-IPOU3BOJACTBEHHBIX UM TEXHUKO-
TEXHOJOTUYECKUX MHHOBAIIMI HEOOXOANMBI TaKke padouue MmoMeuieHus s mpo-
EKTHO-KOHCTPYKTOPCKUX PAa0OT, UCIIBITAHUNA U MPOU3BOJCTBA OMBITHBIX 00PA3I0B
U OTPa0OTKU HOBBIX TeXHOJOTUH. OOBEMHO-IIPOCTPAHCTBEHHBIE PEIIEHUS TaKHX
3MIaHUNA M UX KOMIUIEKCOB YCJIOKHSIOTCSI, CTAHOBATCSI MHOT'O(DYHKIIMOHAJIbHBIMH,
BMelIasi, TOMUMO O(UCHBIX MMOMEIIEHUH, Pa3BUTYI0 HAYYHO-UCCIIEI0BATENbCKYIO,
IIPOEKTHO-KOHCTPYKTOPCKYIO, IPOU3BOJICTBEHHYIO 30HBI, @ TAKKE CKIIa/bl.

HHxeHepHOE BOOPYKEHHE 3JaHUI Pa3IMyHO B 3aBUCUMOCTHU OT (ha3bl, BUJA
U Tpo(uasl MHHOBAIMOHHOW NEATENbHOCTH. B opaunapHoMm Bapuante (paboThl,
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BKJIIOYaroIue ¢asbl 2-4) 3TO — pa3BUTHIE CUCTEMBI CBSI3U, CUCTEMbl BEHTUJISIINY,
KOH/JMLIMOHUPOBAHUS, OTOIUICHUSI, BOJOCHAOXKEHHS, KaHAJIU3aLUU U DJIEKTpHUue-
ckoro obOecrieyeHusi. KoMIUIEKCHOCTh MHHOBAaLMOHHOW JESATENbHOCTU (paboThl,
BKJITFouatonre (aspl 1-8) HeoOxonaMMo BieUeT 3a COOOHM JTOMOJHUTENHLHO OCHAIIIE-
HUE 3[JaHUH COOTBETCTBYIOIIMMH CIELUATbHBIMH HHKEHEPHO-TEXHOJIOTMYECKUMU
CUCTEMaMHU, CBA3aHHBIMU C MpoduieM padot. OOCIyKUBasi 4aCTO U3MEHSAEMbIN U
YCIIOKHSIOIUKACA MHHOBALIMOHHBIN MPOIECC, NHKEHEPHBIE MOAPA3/ICIICHUs TaKKe
N0JIBEPKEHBI 4acTOM TpaHc(hopMaluu, HapallMBAHUIO, MOJIEPHUBALIMH.

B npouecce BeaeHMS WHHOBALIMOHHOM JE€ATEIBHOCTH YacTh MOMEIICHHIMA
TpeOyeTcsl MOCTOSIHHO (HAapUMep, KOMIBIOTEPHbIE OPUCHI, aIMUHUCTpAIUs, TIepe-
TOBOPHBIE C COOTBETCTBYIOIIEH CAHUTAPHO-OBITOBOM M MHKEHEPHOU MH(PPACTPYK-
Typo#). [Ipyras yacth momemeHuii BocTpeOOBaHa TOJIBKO B ONpeIeTIeHHBIX (azax
JesITeIbHOCTU (HampUMep, UCCIIeI0BaTeNbCKUE J1aO0OpaTOPHH, IPOU3BOICTBEHHBIE
NOMEILIEHHUS], 3aJIbl, CKJIaJICKUEe TOMEIIEeHNs U 1p.). CymecTBYIOT OMEIIEHHUS], UC-
HOJIb3yEMbIE MEPUOJUYECKU UM Pa3oBO (HANpUMEp, KPYyIHbIE KOH(PEPEHL-3abl,
3Bl JIs1 CJIOKHBIX MOJENBHBIX M CTEHIOBBIX YCTAHOBOK, CKJIAJbl KpymHOraoda-
PUTHON NpOAYKUMHU U 1p.). Takue momenieHus MOryT ObITh MEPEAAHBI B JI0JIEBOE
KOONIEPUPOBAHHOE YYACTUE HECKOJIBKUM KOJUIEKTUBAM.

[lepeuriciieHHblE BHUABI MPOCTPAHCTB ISl WHHOBALIMOHHOW J€ATEIbHOCTH
CYILIECTBYIOT B pa3lM4HbIX (popmMax opraHuzaluu, IEUCTBYIOIIMX B Maciirtade
CTpaHbl, PErMOHa, F'OPOACKONW arjaoMepaluy, JIOKaIbHOW TEPPUTOPUU. TepMUHBI
"MHHOBAIIMOHHBIA 1EeHTp", "TexHomapk", '"Hay4dHO-HCCIIENOBATEIbCKUM Napk',
«TEXHOMOJIUCY», CTAIM CUMBOJIAMH CUJIBI M POCTa COBPEMEHHOW HAYKH U MPOMBIIII-
JeHHOCTU. Bce 3T CTPYKTYphl CO3/1AaI0TCS B LEISAX ONTUMU3UPOBAHUS U CHHXPO-
HU3ALMK CJIOKHBIX MPOIIECCOB pa3elieHUus Tpyda BHYTPH KOMIUIEKCHON Hay4HO-
BHEApPEHYECKOU JesATeNbHOCTH. C X MOMOIIBI0O MOXKET OBITh JJOCTUTHYT Ba)KHBIN
a¢dekT Karammsa, crnocoOCTBYIOMNM YBEIUYECHUIO PE3yIbTaTUBHOCTH WHHOBAIHU-
OHHBIX IPOLECCOB.

WTak, OCHOBHBIMH OTJIMYUTEIbHBIMH OCOOEHHOCTSIMA MHHOBAI[MOHHOW Jesl-
TEIbHOCTH, HAIPSIMYIO BIMSIOUIMMU Ha (POPMUPOBAHUE €€ MPOCTPAHCTBA, SBIISIET-
Csl 3aTPYAHUTENBHOCTh (POPMAIU3ALINH, CBA3aHHAS C MIOCTOSIHHO YCIOXHIOUUMU-
cs 00OBEKTaMU M METOJIaMHU HCCJICIOBAHUM, PUCKOBBIM XapaKTepoMm paboT, HeoO-
XOJIMMOCTBIO KOHKYPEHTHBIX OTHOLIEHUH B YCJIOBHUSX PHIHKA M CBSI3aHHOM C 3TUM
HEOOXOIMMOCTBIO MPEOJIOJIEHHS COL[MATBHO-TICUXO0JIOTHYeCcKUX OapbepoB. [1o3To-
My MPOEKTHUPOBAHUWE COBPEMEHHBIX HAYy4YHO-IPOU3BOJACTBEHHBIX OOBEKTOB IS
WHHOBAIMOHHOM JESATENIBHOCTU BEAECTCS B CUTyallMu BBICOKOW CTETIEHH HEOIpee-
JIEHHOCTH, YacTO NPHU OTCYTCTBHHM KOHKPETHOI'O 3aKa3uMKa M HCYEPIIHIBAIOIIMX
TEXHOJIOTUYECKUX 3aJIaHU.

Ceronns B Poccun nmoaxon K opraHu3alid WHHOBALIMOHHOM JESTENBHOCTH
BO MHOTI'OM 0a3upyeTcsi Ha CIOXKUBLICHCS CHUCTEME OINBITHO-IPOU3BOACTBEHHBIX U
BHEJPEHUYECKUX KOMIUIEKCOB, CO3AaHHbIX A0 90-X rT. XX B., YTO HEPEAKO HE COOT-
BETCTBYET COBPEMEHHBIM YCIOBUSM M HYyXZaeTcs B MoaepHu3auuu. [Iponecc
OCBOEHHMSI MEPEJOBOr0 3apyOeKHOI0 ONbITa YACTO UAET 3a CUET MPUBJICUYECHHS K
CO3JaHUI0 POCCUHCKMX HHHOBALMOHHBIX OOBEKTOB 3apyOEKHBIX CHELHAIUCTOB-
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IPOEKTUPOBIIMKOB (KaK IPOUCXOIUIIO MPU MPOECKTUPOBAHMM MHHOIpajga CKOJIKO-
BO).

B »3T0il cuTyanmu oco0oe 3HaueHHE ISl OTEYECTBEHHBIX APXUTEKTOPOB
npUOOpETAET OCBOEHUE MPOTrPECCUBHOIO MUPOBOIO OMNbBITA, BBISBICHHE MEPCIEK-
TUBHBIX TEHICHIHMA (OPMUPOBAHUS HAYYHO-TIPOU3BOACTBEHHBIX OOBEKTOB MJIS
MHHOBAIlMOHHOM JI€ATEIbHOCTH.
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HEJOCTATKH COBPEMEHHBIX CHCTEM OYNCTKHU MATHLEBOW
BOJbI

Hlabanoea C.B.

CT. TIperojiaBaTesib Kadeapsl SKOJIOTHH U MIPUPOIOTIOTH30BAHUS
OperOyprckoro rocy1apCTBEHHOTO YHUBEPCUTETA, KaH/I. TEXH. HAYK,
Poccus, r. OpenOypr,

T'onogaesa A.C.
cTyieHT OpeHOYyprcKoro rocy1apcTBEHHOIO0 YHUBEPCUTETA,
Poccust, r. OpenOypr,

Ceporkoesa E. A.
ctyaeHT OpeHOyprcKoro rocyapcTBEHHOTO YHUBEPCUTETA,
Poccus, r. OpenOypr,

B crathe paccMaTpuBaloTCs CymeCTBYIOIIME CIIOCOOBI BOJOMOATOTOBKU JJIsi ITUTHEBOTO
BojlocHaOeHusi. HeoOXxonuMo BHEIPSITh HOBBIE METOABl OYHCTKH, MO3BOJIAIONINE YIYYIIUThH
KaueCTBO MUTHEBOU BOJIBI.

Knrouesnie cnosa: BOOOOYHCTKA, ITIMThEBAs BOAA, METOAbI OYUCTKH MMUTHEBOM BOJBI.

ExenHEeBHO 4ellOBEK JOJDKEH BBIMMBATH OKOJIO 1,5-2 nuTpoB Boabl. Bona
3a0MpaeTcsl U3 MOBEPXHOCTHBIX W MOJ3EMHBIX UCTOYHHUKOB, MPOXOIUT 00S3aTEIb-
HYIO0 OYMCTKY W TIOTAJaeT K moTpeduTento. B HacTosImmee BpeMs Ka4eCTBO MUTHE-
BOM BOJIbl, MOCTyHAOUIEH MOTPEOUTENIO, B OOJIBIIMHCTBE CBOEM HE COOTBETCTBYET
HOpMaM. DTO CBSI3aHO ¢ (PU3UYECKUM U MOPAIbHBIM HECOBEPILIEHCTBOM UCIIOJb3Y-
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€MbIX OYHCTHBIX COOPYXEHHH. A Takke ¢ U3HOCOM TPyOOIpPOBOIOB, IO KOTOPHIM
BOJTy MOCTABJISIOT MOTPEOUTEITIO.

[Iporecchl OYUCTKU U TOJATOTOBKU BOJIBI JOJDKHBI MIPEAyCMATPUBATDh yaae-
HHUE U3 BOJBI BPEIHBIX MUHEPATbHBIX U OPTaHUYECKUX BEILECTB, YCTPAHEHHE IIa-
TOTEHHOW MUKPOQIIOPHI U BUPYCOB, YJIYyUIIEHUE OPTaHOJECNTHUYECKUX CBOWCTB BO-
JIbI, a TAKXKE 00OTalleHUEe BOJIbI MTOJE3HBIMU MUKPO- U MakpodjeMentami [ 1, c. 40-
42].

B oTeuecTBEeHHOM XO3SIIICTBEHHO-TTUTHEBOM BOJOCHA0KEHUH B HEKOTOPBIX
CIIly4asiX MCHOJB3YIOTCS JABYXCTyINEHYATas CXeMa OYHUCTKH (OTCTOMHHMKH WU
OCBETJIUTENIM CO CJIOEM B3BEIIEHHOTO OCajJKa — Ha MEepPBOWM CTYNEHH U CKOpPbIC
(GuABTPHI — HA BTOPOU CTYNEHH) UM OJHOCTyNeHYaTast (KOHTAKTHBIE OCBETIUTEH
WIH TIPSIMOTOYHBIE (PUIIBTPBI). DT TEXHOJIOTMUYECKUE CXEMbl OUYUCTKU HEHAICKHbI
u mManodddextuBnbl. Takas ourcTka M30aBiseT, B OCHOBHOM OT JMCIEPCHBIX Ya-
CTHII, @ MOJIEKYJIIPHO PACTBOPEHHbIE BEILIECTBA M MOHBI OCTAIOTCS B BOje. Takum
o0pa3oM, MHOTHE TOKCHUYHBIC BEIIECTBAa HE YJIABJIUBAIOTCS HA BOJOOUYHCTHBIX CO-
OpY’KEHUSX U MOMaaloT B BOAOIPOBOIAHYIO CETh.

Hcnonp3yioT Takke BOJOOYHMCTHBIE COOPYKEHHSI, COCTOAIIUE U3 CIEAYIO-
IIUX OCHOBHBIX TEXHOJOTUYECKUX ITAMOB:

- XUMHYECKasl KOaryJsius H3BECThIO, CyIb(aTOM aTfOMUHUS, TMOIHIJICK-
TPOJHUTOM H TMIOPOIITKOOOPAa3HBIM aKTUBUPOBAHHBIM YTJIEM;

- (pmoxynALMS U OTCTAaMBaHUE,

- ObICTpast GuiIbTpaLMsl MPU MOMOIIU MECYAHOTO (QUIBTPA C OJHOPOIHBIMU
NEeCYaHbIMHU IJIACTaMU, OOpaTHasi IPOMBIBKA U MPOIYBKa BO3yXOM;

- (¢uHUIIHAS 1e3UH(EKITUSI XJIOPOM.

Henocrarok takoro GpuiabTpoBaHUs 3aKIHOYACTCS B TOM, YTO 3a4acTylO Ile-
COK XapaKTEepU3YeTCsl HEYIOBIETBOPUTENbHBIM I'PaHyJIOMETPUIECKUM COCTABOM U
CKaTaHHOW ()OpPMOM 3epeH, UTO HETaTUBHO CKa3bIBACTCS HA €r0 (PHIIbTPAIMOHHBIX
CBOMcTBax. XJop *e 00pa3yeT omacHble MOOOYHbIE TPOAYKTHI, a B CIIy4ae YTEUKU
CYIIECTBYET CYIIECTBEHHBIA PUCK JIJIS 3A0OPOBbSL.

OpaHako Ha CETONHALIHUI JIEHb CYHIECTBYET MHOTO aJlbTEPHATUBHBIX METO-
JIOB OYMCTKH BOJIbI, IPUMEHSAEMBIX KaK CAMOCTOATEIBHO, TaK M KOMILIEKCHO.

OnuH n3 cmoco0OB MOATOTOBKH MUTHEBOW BOJBI BKIIIOYAET B ce0s HACHIIIE-
HHUE MOCTYMAIOUIEH BOJBI KUCIOPOJOM METOJIOM adpallii, MarHUTHYI0 00paboTKy
U ynbTpaduoaeToBoe 00IyyeHue Bobl ¢ nocienyrouieil punprpanueil. Boga npo-
XOJIUT YEThIPE CTYNEHH OUYMCTKH, yMSIT4aeTcs, 0CBOOOXKIaeTCs OT COJIeH, B3BECEH,
XUMHUYECKUX 3JIEMEHTOB, BUOPMOHOB U OOJIE3HETBOPHBIX OAaKTEpHii, HACHIIIAETCSA
KHUCJIOpOJIOM [5].

CymiecTByeT Takke crocod OYMCTKHU MPUPOIHOM BOJIbI, BKIIOUYAOIINUNA B CE-
0s1 ee 00pabOTKY OKHCIUTENIEM — BO3AYXOM, (PUIIBTPOBAHUE B JIBE€ CTAUU: JIE3UH-
dexuust ynpTpadruoNIeTOBBIM U3IIyYCHHEM, IPOMBIBKY 3arpy3KH B BOJOBO3AYIITHOM
pexxume. HenoctatkoMm criocoba siBiisieTcsl IEPUOAUYHOCTD IIpoLiecca U ero He 3a-
MKHYTOCTb.

AJBTEepHATUBHBIA CIIOCOO BKIIOYAET 00paOOTKY BOJIBI OKUCIUTENEM, (HUITb-
TPaLMIO Yepe3 MHEPTHYIO 3arpy3Ky B pEeXHME MPOTHBOTOKA Yepe3 MOIBUKHBIN
CJIOM 3arpy3ku B (UIBTPYIOIIEM yCTPOUCTBE, 000PYI0BAaHHOM a’3podUTOM, MPO-
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MBIBKY 3arpy3ku. I[IpoMbIBHBIE BOJbI, COJIEpXkAIIUE B3BCIICHHbIC YaCTHUIIbI
HAIPaBJISIIOT Ha pa3JieJieHUe, MOCie Yero XUJIKYI0 (a3y BO3BpaIlalOT Ha OYUCTKY,
a TBEPAYIO - BBIBOAAT U3 Ipouecca. OUUIIEHHYIO BOJly MOABEPraoT JAe3UH(EKIUN
C TIOMOIIBIO YIbTPaduOIeTOBOrO U3NyueHus [6, c. 60-61].

Ha HexoTOpbIX CTaHUMSIX BOAOMOATOTOBKUA (B MOCKBE) KOMIUJIEKCHO HC-
MOJIB3YIOT KJIACCUUYECKUE TEXHOJOruu (OTCTauBaHue, PpuibTparus ooe33apaxuBa-
HUE), U MPOrPECCUBHBIE TEXHOJOIMUYECKUE METOJbl OYUCTKHM — O30HHPOBAHUE U
MeMOpaHHOe (QuibTpoBaHue. Takas OYMCTKA MO3BOJIAET MOJTHOCTBIO UCKIIOUYUTH
NOMaJlaHke B BOJY TOKCHUYHBIX OPraHMYECKUX COEAMHEHHI M oOecrieunBaeT yna-
JICHUE HEMpUATHBIX 3amaxoB. MemOpaHHble GUIBTPHI COXPAHSAIOT B BOJIE BCE He-
00X0IMMBbI€ JIs1 3I0POBbSI MUKPOAJIEMEHTHI, TIPU 3TOM MOJTHOCTHIO YIAISIOT MUK-
poopranusmsl [7, c. 32-35]. KpoMe 3TOro BHEAPSIIOTCS MPOLIECCHl O30HUPOBAHUS C
copO1Meil Ha akTUBUPOBaHHOM yriie [4, c. 37-39].

B pa3BuUTHIX cTpaHax OTKA3bIBAIOTCS OT XJIOPUPOBAHUS U 3aMEHSIOT €ro Ha
YO®- uznydenne, 030HUPOBAHUE WA APYTHE METOIbI qu3nH(peKnuu. Tak Kak XJo-
pUPOBAHUE UMEET Psifi CYIIECTBEHHBIX HEJAOCTATKOB: MOBBIIICHHbIE TPEOOBAHUS K
NEPEBO3KE U XPAHEHUIO; MOTEHLIUAIBHBIN PUCK 3JOPOBBIO B Cllydae yTEUKH; 00pa-
30BaHUE MOOOYHBIX MPOAYKTOB ne3uH(exiuu - tpuraiomeranos (TIT'M), 6poma-
TOB U OPOMOPraHMYECKUX MOOOYHBIX MPOIYKTOB JE3UMH(MEKIIUU B MPUCYTCTBUU
OopomMuioB [2].

CoBpeMEeHHbIE TEXHOJIOTMM BOJIONOJATOTOBKM MO3BOJISIIOT CHU3UTH 00BEM
MIPUMEHEHUS JKUJIKOTO XJIOPa, HO MOJHOCTBIO U3 TEXHOJOTUHA OH HE UCKIIFOYAETCS.
PaBHOLIEHHO! aNbTEpPHATUBON XJIOPY MO 00€33apa)KMBAIOIIEMY JCHCTBUIO SBIISICT-
Csl TUIIOXJIOPUT HATPHUsI: OH HE TOPIOY U HE B3pbIBoonaceH [4, ¢. 37-39; 3, ¢. 36-38].

[lepcniekTUBHBIM METOAOM 00€33apa)KMBaHUsI BOJIbI SIBJISIETCS O30HUPOBA-
Hue. CUITbHBIE OKUCIIUTENIbHBIE CBOMCTBA OOECIEYHMBAIOT BBIPAKEHHOE OaKTEepH-
UHOE JCWCTBHUE 030HA; 030H JECUCTBYET ObICTpee XJIopa U MPU 3TOM HE TOJBKO
HAJeKHO 00e33apakuBaeT BOAY, HO OJHOBPEMEHHO M JOCTATOYHO 3(H(PEKTUBHO
00€eCLBEUMBAET €€, YCTpaHseT 3alaxy U NpuBKycbl. HU caM 030H, HU ero coeauHe-
HUS HE 00JalaroT HU 3amaxoM, HU BKycoM. /laxke B OOJIBIIOM KOJMYECTBE 030H B
BOJIE HETOKCUYEH, TaK KaK B TE€YEHHE HECKOJIbKUX CEKYH]I IPEBPALIAETCS B KUCIIO-
pon. Ero neiictBue B OTIMYME OT XJIOpA Majio 3aBUCUT OT PU3NYECKUX U XUMUYe-
CKUX CBOMCTB BOoJibl. KpoMe Toro, 030H He TpeOyeT CII0AKHOr0 000pyAOBAHMS IS
JIOCTaBKU U XPAHEHUs, MOCKOJbKY MPOU3BOJUTCS HEMOCPEICTBEHHO HA MECTE Tra-
30pa3psIHbBIM METOJIOM B 030HATOPAX.

B Hacrosiiee Bpemsi IEMCTBYET psii KPYIHBIX BOJONPOBOAHBIX CTAHLHM C
MCII0JIb30BaHueM o30HHpoBaHus Bo Dpannuu, [Ieeiinapun, CHIA, a Takxke B
Poccuu (Mocksa, Spocnasib, Yensiounck u ap.), Anonun. B CILA 98,6 % nutbe-
BOW BOJBI MOJABEpPraeTcs XJIOpUpoBaHUIO. [IpakThuecku Bce BOJOOUYUCTHBIE CO-
opyxeHus B ['epmaHuu, a Takke B OOJBIIMHCTBE APYTHX €BPOMEHCKUX CTpaH, Ha
CTaJIMU OKWCIICHUS UCTIOJIB3YIOT 030H [8&].

B nacTosiiiee BpeMst ocTpo CTOUT mpoOaeMa BOJOOUYUCTKU MUTHEBON BOJIBI.
HoBble MeTO/IbI OYUCTKHU BOJIbI, MOSIBJISIIOIIUECS CErOJIHSI, JOJIKHBI MOBBICUTh Ka-
YECTBO MUTHEBOW BOJbI. Takue TEXHOJIOTHMU YCIEIIHO BHEAPSIOTCS B Pa3BUTHIX
CTpaHax, HO B Pa3BUBAIOLIUXCS CTpaHax MpobsiemMa BOJOOUYUCTKHU SIBISIETCS OCHOB-
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HOU. JIyisi BHEApEHUs TaKUX TEXHOJOTUH HEOOXOJIUMBI MaTepHAJIbHBIE CPECTBA.
[ToaTOMy TOCYAapCTBO JOJKHO MOCIIOCOOCTBOBATh UX AKTUBHOMY Pa3BUTHIO.

Cnucok JiuTepatypbl

1. AHTHOKCUIaHTHBIE cBOMCTBA MUTheBO Bozbl [Tekct] / I'. U. Xapaes [u ap. |/
IIuBo n marmmutku, 2007. - N 4. - C. 40-42.
2. baxup B.M., n.1.H., npodeccop Je3nndexius nuTbeBoi BOJBI: MPOOIEMBI U pe-

meHust [OnekrponHsii pecypc]/ B.M baxup // IluteeBas Boma, 2003. - Nel — URL:
http://www.bakhir.ru/rus/publications/17-A-ChlorArticle-1.htm

3. WBanos, JI. Cambrit 23 dexkTuBHBIN ciocod obe33apakuBanus Boasl [Tekct] / .
WBanos // unuuiHoe u koMMyHanbHOe X0351i1cTB0,2007. - N 9. - C. 36-38.
4. MuponoBa, T. [Tekct] CoBepiieHCTBOBaHUE TEXHOJIOTMU - TapaHTHsl KadecTBa

nuTheBOM Boabl / T. MupoHoBa // JKunuiiHoe ¥ KOMMyHalnbHOE X034iicTB0,2013. - Ne 10. - C.
37-39.

5. Croco® KOMIUIEKCHOM OYMCTKU MUTHEBOM BOJABI M YCTAHOBKA JJISI KOMILJIEKCHOM
ounCTKU TUTheBOM BoAbl RU 244363 8[Dnekrponnsiii pecype] — URL: http://www.fips.ru

6. Crnoco0 ouucTKM NpUpoHON Boabl [Tekct]| // Dkosornyeckue CUCTEMBl U IpU-
60pb1,2006. - N 1. - C. 60-61

7. XpamenkoB, C. B. Ilepas B Poccun u kpynneitmas B EBpomne [Tekct]/ C. B.

XpameHnkoB; Oeceny Bena M. Ceernanosa // JKunmuiHoe ¥ KOMMYHaJIbHOE X0351i1cTB0,2006. - N
12. - C. 32-35.

8. [ITa6anosa C.B., bammupos B.Jl., Carutos P.®., CmupnoB B.I'., ['onodaesa A.,
CepmrokoBa E., YrienkoB A. MccnenoBaHnue kauecTBa MUThEBOM Bojbl I'. OpeHOypra mo HeKo-
TOPBIM XUMHYECKUM TOKa3aTessiM // MeXTyHapOaHbIH JKypHAJI 3KCIIEPHMEHTAILHOTO 00pa3o-
BaHMs. — 2014. — Ne 8 — ctp. 70-74 URL: www.rae.ru/meo/?section=content&op=show _article..

OYHMCTKA I'OPOJICKUX X031 CTBEHHO-BBITOBBIX CTOYHBIX
BO/Il (HA ITIPUMEPE I''OPEHBYPI'A)

Hlabanoea C.B.

CT. TIpernoaaBaTeb, Kad). DKOJOTHSI M MPUPOIOTIOIE30BaHHE,
OpeHOyprckoro rocy1apCTBEHHOTO YHUBEPCUTETA, KaH/. TEXH. HAYK,
Poccus, r. OpenOypr

Ypazaeea M.HU.

ctyaeHT I'T® rpynmsr 10 OOC(¢)I19k
OpeHObyprckoro rocy1apCTBEHHOTO YHUBEPCUTETA,
Poccus, r. OpenOypr

B cTaTbe U310KEHBI OCHOBHEIE METOAbI OUNCTKHN XO03SIMCTBEHHO- GBITOBBIX CTOYHBIX BO/J,
MPUMEHSEMBIX Ha OYUCTHBIX COOPYXECHHSX. PacCCMOTpEHBI OCHOBHBIC JIOCTOMHCTBA M HEJIOCTAT-
KA JAaHHBIX METOAOB OYMCTKU CTOYHBIX BOJA HAa NPUMCPEC OUUCTHBIX COOpy)KeHI/Iﬁ ropoaa OpeH-
Oypra.

Kniouesvie cnosa: X039MCTBEHHO-OBITOBLIE CTOYHBIE BOAbI, METOABI OYHMCTKHW CTOYHBIX
BOA, CTCIICHDb OYMCTKH CTOYHBIX BO.
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C pa3BuTuEM MPOMBIIUICHHOCTH U POCTOM T'OPOJOB YBEJIMYHMBAETCS KOJIU-
YECTBO XO3SMCTBEHHO- OBITOBBIX CTOYHBIX BOJI, TIO9TOMY MpOOJieMa WX OYUCTKU
SIBJISIETCA BCE 00JIee aKTyaIbHOM.

B Hacrosiiiee Bpemsi MCHOJIB3YIOT Pa3iiMYHbIE BUJbI U CIOCOOBI OYHUCTKHU
CTOYHBIX BOJI. OUHUCTKA CTOKOB MPOU3BOJIUTCS MEXaHUYECKUMU, OUOJIOTUYECKUMU,
XUMUYECKUMHU, (PUBUKO-XUMUYECKUMU METOaMHU.

MexaHnyeckasi OUMCTKa SBJISETCS MEPBOU CTAAMEN OUYMCTKHU, HA 3TOM JTalle
YAAQISIIOT TBEPBIE IPUMECH U KPYITHOAMCIIEPCHBIE BeniecTa [1].

Hapsigy ¢ MexaHudyeckoil OYMCTKOM CTOYHBIX BOJ IMPUMEHSIOT METO] Ouo-
jgorudyeckod o4ucTku. OH OCHOBaH Ha MPUPOJHOM CIIOCOOHOCTH €CTECTBEHHBIX
HKOCUCTEM YTHIIU3UPOBATH PA3HOOOPA3HBIE HEOPTAHUUECKUE M OPraHUYEeCKUE Be-
HIECTBa C MOMOUIBIO COOOIIECTBA MUKPOOPTAHU3MOB - aKTUBHOTO HJIA.

XHUMHUYECKHE METO/Ibl OYUCTKH MPETHA3HAYEHBI JIJIs1 BBIJICICHUS! pACTBOPEH-
HbIX B BOJIE BEILECTB IIyTEM XUMHUYECKUX PEAKIMN MEXIY 3arpsi3HEHUSIMH CTOY-
HBIX BOJI U p€areHTaMH.

B xonme (hpM3MKO-XMMHYECKOW OYHMCTKH YIAJISIOT MEJIKUE W TOHKOJUCIIEPC-
HbIE YaCTHUIIbI, @ TAK)KE PACTBOPEHHbIC HEOPTraHUYECKHUE BEILECTBA U OPTaHUYECKUE
coeauHeHus [2].

Buonoruyeckre O4MCTHBIE COOPYKEHHS C BBIITYCKOM CTOYHBIX BOJ B PEKY
VYpan r. OpenOypra, onskcmiyatupyemMbie OOO «OpenOypr Bopokanany,
npeAHa3HAUYCHBI JIJII OYMCTKH M 00€33apa’KUBaHUs MPOU3BOACTBEHHBIX CTOYHBIX
BOJ MPEANPUATAA M OpPraHU3alMMA, XO3SIMCTBEHHO-OBITOBBIX CTOKOB >KHJIOTO
cexktopa obnactHoro uenrtpa. [lepBas ouepenb MpoeKTHONW MOITHOCTHIO 200 ThIC.
MY /cyTku peiictByer ¢ nmekaOps 1974 roma, BrOopas ouepenb BBEINEHA B
AKCIUTyaTanuio B okTsope 1989 roxa [3].

Ha ropoackux o4ucTHBIX coopy)eHusx r. OpeHOypra NpuMEHsIOT MEXaHu-
YECKYI0 OYUCTKY XO3SMCTBEHHO-OBITOBBIX CTOYHBIX BOJ| C MCIIOJb30BAaHUEM pEIlie-
TOK, IECKOJOBOK, JIOBYIIEK, OTCTOMHHUKOB, YTO TO3BOJSET YJAJIUTh KPYIIHBIC
peAMETHI, MECOK, NEHY, Macia, HeTenpPOyKThI.

JIyist GMOJIOTMYECKOM OYHMCTKH CTOYHBIX BOJ MCIOJB3YIOT adpoTeHKU. OHH
UMEIOT CJEAYIOUIUE ITIOChl: OUYECHb BBICOKAs CTENEHb OYMCTKU CTOYHBIX BOJ; HET
HYXJbl B €ro Temiouszoysanuu. HegocrtaTku: 3HaYuTEIbHAs CTOUMOCTb, HACOC
HYXJA€TCS B HEMNPEPHIBHOM DJHEProcOepekeHuu, o0opyJaoBaHue Tpedyer
CIeMaIbHOr0 KOHTPOJIs. CTeNeHb OUYUCTKH H0CcTUTAET 96 - 99 % [4].

OuwniienHast Boga cOpacbIiBaeTcs B peKy Ypas ¢ HapyllIEHUEM COBPEMEHHBIX
HOpPMaTUBOB KauecTBa BOJbl. KauecTBO MOBEPXHOCTHBIX BOJ B MECTaX BBIIYCKOB
HE COOTBETCTBYET T'MTMEHHYECKOMY U PBHIOOXO3sIiCTBEHHOMY HOpMatuBam. [Ipu-
YUHOW MOXKET OBITh 3HAYUTEIbHBIN (PU3NUECKUI N3HOC OCHOBHOTO 00OpYI0OBaHUS
Y UCIOJIb30BaHUE MOPAJIBHO YCTAPEBIIMX TEXHOJIOTHUIA MPOILIOro Beka [S].

Heobxoammo npoBeieHre peKOHCTPYKIIUUA OYUCTHBIX COOPYKEHUH C IIEIbIO
JIOBEJICHUS IO COBPEMEHHBIX TPeOOBAaHUM IO CTENEHU OYMCTKU U MeTojam 00e3-
3apa)KUBaHUS CTOYHBIX BOJI, C MOJHBIM KaHAIIM30BAHUEM HACEJICHHBIX ITyHKTOB.

B nensix ymeHblleHHS HETaTUBHOI'O BO3ACHCTBHS 3arps3HEHHBIX HEAOCTa-
TOYHO OYMIIEHHBIX CTOYHBIX BOJI HA KAYECTBEHHOE COCTOSIHUE TPAHCTPAHUYHOIO
BOJITHOTO 00BEKTa — peku Ypan B parioHe r. OpeHOypra, He0OX0JIUMO B CPOUYHOM
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MOPSAJIKE PEIIUTh BOMPOCH PEKOHCTPYKIIUU OMOJIOTMYECKUX OYUCTHBIX COOPYIKE-
HUH, IMyCKa B HKCIUTyaTaIlMi0 BTOPON OYEpE/Id OUYMCTHBIX COOPYKEHHUM ¢ 00BEKTa-
MH JTOOYHUCTKH ¥ BHEJIPEHHS HOBBIX COBPEMEHHBIX METOJIOB OYMCTKH CTOYHBIX BOJI

[6].

Cnucok Jquteparypbl

1. AnpnpeeBa A.A. CoBpeMEHHBIE METO/ABI OUYUCTKH CTOYHBIX BOJ [DJIEKTPOHHBIN
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nocryna: http://www.684015.ru/dim/irk/biokhimicheskaya-ochistka-stokov.html;

5. Koctiouenko K. II. 'ocynapcTBeHHBIM 10KJIaZ O COCTOSIHUM U 00 OXpaHEe OKpY’Karo-
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6. [llabanoBa C.B. CocTosiHME OYHMCTKH XO3SIMCTBEHHO- OBITOBBIX CTOYHBIX BoJ OpeH-
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SJIEKTPOMATHUTHASI COBMECTUMOCTbH OBOPYJIOBAHUSI
CETEM xDSL

I]emkuna A.P.

OakanaBp 1Mo HAMpaBJICHUIO MPUKIaAHas HHHOPMATHKA,
DUHAHCOBO-TEXHOJIOTHYECKAs aKaeMUs,

Poccus, r. Kopones

Xpanoe C./].

OakasaBp 10 HAMPaBJICHUIO MTPUKIIaIHAs MH()OPMATHUKA,
DUHAHCOBO-TEXHOJIOTUYECKAs aKaJeMusl,

Poccus, r. Kopones

Jlamunoes O.O.

OakanaBp 1Mo HAMpaBJICHUIO MPUKIaAHAs HHHOPMATHKA,
DUHaHCOBO-TEXHOJIOTUYECKAs aKaJeMusl,

Poccus, r. Kopones

B cratbe paccMoTpeHbI BONPOCHI, CBA3aHHBIE C POOIeMaMu 3JIEKTPOMAarHUTHOM COBME-
ctuMocTH B ceTsax XDSL, npu ucnons3zoBanuu kogos HDB-3.

Knroueguvie cnosa: 3neKTpoMarHuTHas COBMeCTUMOCTh, ceTu XDSL, koast HDB-3.
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OpHoi 13 IIaBHBIX 3a7a4 MPUMEHEHUS NU(POBBIX ceTel NOCTyTMa, UCIOb-
syromiero koasl HDB-3, 2B1Q, CAP u PAM, saBnsercs pemieHrue nmpoOaeMbl dJieK-
TpoMarHuTHo# coBmectumoct (OMC) neneit TUCKPETHON U aHAIOroBO UHGOP-
Manuu B ojiHOM KaOene [1-3]. s HU3KOYACTOTHOrO Juarna3oHa 4acToT, /i€ OC-
HOBHBIM BHUOM COOOIIEHUH sBIseTCA TeiaedOHHAsT CBSA3b, OTA 33/Jada PEIieHa U
perIaMeHTUPOBAHA JIOIYCTUMBIMA HOPMaMH B HU3KOYaCTOTHOM KaHaie [6, 13].

[Ipu pemennn mpoOIeM UCIIOJIH30BAHUS CYIIECTBYIOMINX KaOEIbHbBIX JTUHUN
JUTSL DJIEKTpOTEeXHUYEecKoro odopyaoBanus xDSL ouens octpo crout Bonpoc IMC
MEXITy LersiMu UGPOBLIX AOOHEHTCKUX JIMHUN U BCEMH BUJIaMHU 1IeTieH, KaOemnei,
UCIIOJIb3YyEeMbIX IS Mepejauu Kak TeJeOHHOTO COOOIIEHN S, TaK U HETeIePOHHOU
unpopmaruu [5-9]. [loaToMy OCHOBHOU 3ajaueil TaHHOW CTaThbU SIBJISETCS pac-
CMOTpEHHE BOIPOCOB CBA3aHHBIX ¢ OMC Mexy LeMsIMH, 10 KOTOPbIM paboTaroT
cuctembl XDSL ¢ pa3nuyHbIMU BUIaMHU KOJUPOBAHMUS.

[Ipu paccmoTpeHHH TaHHBIX BOIIPOCOB IPUMEM 3a OCHOBY TEOPHIO U BBIBO-
Iiel, pa3pabdoTanHbie A koga HDB-3, mupoko ucnons3yeMoro B anmaparype ais
uuppoBoro ymiaoTHeHus [14], ocHOBbIBasCh Ha METOJMKE H3J10KeHHOH B [11].
Kpome Toro, Oyaem onuparbest Ha CTaHAAPTU3ALUIO0 U HOPMUPOBAHKUE ApAMETPOB
KauecTBa KaHAJIOB pa3pabdoTaHHble MexayHapoaHbiM KoMuTeToM B coctaBe [TU-
T.

B kauectBe KpuTepHs JIEKTPOMATHUTHONW COBMECTUMOCTH MPUMEM KpHUTE-
puit OMC uenei JUCKpeTHON MHPOpPMALUK MO JTOCTOBEPHOCTH MEpelayu co00-
IIECHUH.

Paccmotpum u npoananmuzupyem OMC mexay 1ensiMmu, o00pyJ0BaHHBIMU
nndposeiMu cucteMamu niepeaaun (LICIT) ¢ komamu HDB-3.

[TpumeMm B kauectBe kputepus IMC neneid xXDSL kputepuil mo gocToBEp-
HOCTH Tiepenadn cooOmeHui. [loMexoycTOMYMBOCTh JTUHEWHOTO TpakTa MUQpPo-
BBIX CHCTEM I€peAad ONPEAEACTCS MOMEXOYCTOMUYMBOCTBIO Ka)XJ0I'0 pereHepa-
IIMOHHOTO yYacTKa B OTAENbHOCTH. OIEHMBATh MOMEXOYCTOMYHUBOCTH OyJIeM C
MOMOILBIO BEPOSATHOCTH OMIMOKU Pe. ITpu 3TOM moj ommOKoil nmoapasymeBaeTcs
HEMpaBUJIbHAS pereHepaIys mepeaaBaeMoro CUMBOJIA, 2 BEPOSITHOCTD OIMMOKH 3a-
JA€TCS COOTHOIIEHUEM, OTOOPAXKAIOIIUM CXOAUMOCTH MO BEpOosiTHOCTH [11]:

P[(P.-nN") >¢] =0, N> oo, (1)

IJI€ 71 — YUCJIO0 HEMPABWIHLHO PEreHEPUPYEMBIX CUMBOJIOB; N — 00I11ee YHuCIio
nepeaaBaeMblX CUMBOJIOB JIMHEMHOTO CUTHala 3a KOHEYHBIM OTPE30K BPEMEHW;
nN"' — yacTora nosiBIEHHs OMMOOK; £ — JIF000E, HATIEPE]] 33IaHHOE MAJIOE YHCIIO.

[Tpu npuHATHIX B IUGPOBBIX CUCTEMAX MEPEIauu CKOPOCTIX, YaCTOTa MOsIB-
JeHus: OMKOOK, U3MepsieMasi Ha BPEMEHHOM OTPE3KE B HECKOJIbKO CEKYHJ, MpaK-
TUYECKU PaBHA BEPOSITHOCTH OIITHMOKH.

3HaueHre BEPOSITHOCTU OIMIMOKHU HA PEreHEPaIllMOHHOM y4acTKe 00yCIIoBIIe-
HO BO3JICHCTBHEM Ha CHUTHAJ MEXCHUMBOJIBHBIX HcKaxkeHud (MCU) m momex.
Hampsiokenue MCU orpanudeHo cBepXy M OMpeAeNseTcs MPUHSATHIM CIIOCOOOM
KOPPEKLHUH U CTPYKTYPOU KOJA U OTPAHUYMBAETCS JOMYCTUMOM JIOJIEU IMOPOrOBO-
ro HaIpsKEHMs], YCTAHOBJIEHHOIO B PEIIAONIEM YCTpoucTBe reneparopa. Ha nu-
HeliHbIe moMexu Briaensiercs 57%, a Ha MCHU 43% ot o011eii MOITHOCTH IIOMEXH.
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Omyckast oAPOOHOCTH TEOPETHIYECKUX 000CHOBaHUM MpuBEICHHBIX B [10],
OTMETHUM, YTO JIOCTOBEPHOCTH Iepeaayu (BEpOATHOCTh OLIMOKHM) Ha pereHepalu-
OHHOM YyuacTke npu nepeaade curHasnos LICII B kBa3UTpoM4HOM KOZE Ompeness-
€TCsl BBIPAKEHUEM:

" P
potoa| Yo APy,

A EN )

y o0
T 1 -@'(y) :; j exp(U?/2)du — UHTETpal BEPOATHOCTH; P — J’ S(f)dF
V © 0

; 2)

— nomexa; U, — aMIUITy1a MMITyJIbCA.
IIpu yenosuu U,/2(Py)%° >> (P, /U,)* 1 ¢ 10CTaTOUHOM IS TPAKTHIECKHUX
BBIYUCIIEHUH TOYHOCTBIO 3Ta ()OPMYJIa MOXKET OBITH YIPOIIEHA:
f U
Pex1-@"| —t— |, 3)
2,/ P

n

rae U./2 — noporoBoe HarpsiKeHue.
JUist BBIYHMCIICHUSI MHTETpaIa BEPOSTHOCTHU MPH ) > 5 CYMIECTBYET IOCTATOY-
HO TOYHOE MPUOIIKEHNE:

1-0"(y)= 23 Lygrymo 1—12 . 4)

Yoy Y

Bripaxxenue U,/2(Py)*° HaspiBaror otHOmenue curaan/urym (OCIII).

TpeOyemoe 3HaueHUE BEPOSITHOCTH OLIMOOK Ha PEr€HEPAllMOHHOM YYacTKe
YCTaHABJIMBAETCA HA OCHOBE CIIEAYIOIMX OTHOLICHUN.

[Ipyu BEPOATHOCTH OLIMOKK HA JMHEHHOM TpakTe paBHOM 10 KauecTBo Iie-
penauu peuu no ka"airy TY, o6pazoBanHomy ¢ nomoinbio [[CII, BocnpuHumaetcs
abOHEHTOM KaK «XOpoluee», a mpu BepoaTtHoctd 10° — kax ornmunoe. Beposr-
HOCTb OMOKU 107 IPUHATO OTHOCHTH K JUIMHE JTMHEHHOTO TpakTa, paBHoro 2500
KM.

[IpuHsB, 4TO BEPOSITHOCTU OIIMOKM HA pPEreHepallMOHHbIX YYacTKax He3aBU-
CUMBI U PaBHBI APYT APYTY, MOIYYUM, YTO ISl PErEHEPAIMOHHOTO y4yacTKa JJIH-
HOM 5 kM P, < 2:107, a nus perenepanonHoro ydactka 2,5 km — P. < 107, Kax
IPABUJIO, TIPH TEOPETUYECKOM OLIEHKE OPUEHTUPYIOTCS Ha Beauuuny P = 10710,

VYuutsiBasi, 4To 000OIIEHHON OLIEHKON KadecTBa Nepelayu Ha pereHepanu-
OHHOM YYacTK€ SIBJIIETCA BEPOSITHOCTh OIUMOKU P, 3HaUE€HUS KOTOPOH 3aBUCAT OT
CyMMapHOH MOIIIHOCTH BCEX BUJOB MTOMEX M MEKCUMBOJIBHBIX UCKAXKEHUM, OMpe-
JEIUM J0JII0, IPUXOIALIYIOCS Ha JINHENHBIE TOMEXH, BBIPAKEHUEM:

P, =1-@'[K(U,-U)l/{P, . ()

rae Us — cymmaproe Hanpsikenne MCH; K — oTHOcUTENbHAs A0JIs IOPOro-
BOr0 HamnpspkeHus Up, BBLIEISEMOrO Ha JIMHEWMHOE NEPEXOAHOE BiusHue; P, —
CyMMapHasi MOIHOCTb ITOMEX.

3aBUCUMOCTh BEPOSTHOCTH OIIMOKM OT BEJIMYMHBI 3aIUIIEHHOCTH, OTHO-
menus curnai/momexa (OCII), mpeacTaBieHa Ha quarpamme puc. 1.
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1E-08 -

1E-09 f:- I
1E-10

1E-11
1E-12
1E-13
1E-14

BeposTHOCTb OLIMBKM

15,7 16,2 16,6 17 17,4 17,7
‘lPe 1E-09 | 1E-10 | 1E-11 1E-12 | 1E-13 | 1E-14

OTHolueHue curHan/nomexa, ob

Puc. 1. 3aBucumocTth BeposTHOCTH omuOKH OT BeauduHbl OCII

Paccmorpum Monens DMC B LICII, ucnonbp3yromux cUMMETpUYHbIE Kade-
JH.

CornacHo [11], Ha sneMeHTapHbIX ydacTkax JuHerHbIXx TpakToB LICII, uc-
MOJIB3YIOIINX CUMMETPUYHBIE KaOeau UMEIOT MECTO MOMEXH, O00YCJIOBIICHHBIE:
HEMOCPEJICTBEHHBIM BJIMSIHUEM MEXy LEMIMH Ha OJMKHEM KOHIIE;, MOMYTHHIM
MOTOKOM, OOYCJIOBJICHHBIM HECOOTBETCTBHEM BXOJIHOTO M BOJIHOBOTO COMPOTHB-
JIEHUA Lenel U HEOJHOPOJHOCTEW BOJTHOBOTO COMPOTHUBIICHHS BAOJb JIMHUM; TiE-
PEXOHBIM BIMSAHUEM Ha JAJIbHEM KOHIIE YYacTKa, ONPEAEAIONINM CTENEHb BIIUS-
HUS BCJEACTBUE OTPAXKEHUS H3-3a HECOTJIACOBAHHOCTH BXOJHOTO CONMPOTHUBIICHUS
anmnapaTypbl U BOJHOBOI'O COMNPOTHUBIICHUS JTUHUU; COOCTBEHHBIMU (TEIJIOBHIMHU)
IyMaMu.

[MupoBoil curHan U MOMEXU C JUHUHU MPOXOAAT PErYIUPYEMbIA KOPPEKTHU-
pytomuii ycwutens (PKY) u nmomanarot Ha BXxon pemaroniero ycrpoiictsa (PY),
I7Ie 1 IPOUCXOJUT OKOHYarenbHas oneHka. PKY ocymiectBiser koppekuuioo u
yCWJIEHHE LIU(PPOBOrO CUTHAJA C YYETOM aMIUIUTYJHO-4aCTOTHOW XapaKTEPUCTUKU
JIMHUU, MEKCUMBOJIbHBIX UCKAKEHUN U TEIJIOBBIX IIyMOB. Moaynb kordduiiries-
Ta nepenayn kabenpHou nenu B PKY Ha nmomyrakToBoii yactore f/2 nmpu 3TOM pa-
BEH 1.

Takum 00pa3oM, 3aTyXaHHE UMITYJIbCa B KAOEJIbHOM LEMH MOXKET ObITh MIPU-
HSTO PaBHBIM 3aTYXaHUIO TAPMOHHYECKOTO KOJIEOAHUS C YACTOTOU fp/2, a aMIuiu-
TyJa MPUHITOTO CUTHAJIAa HA BXOJI€ PEMIAIOLIEr0 YCTPOMCTBA PaBHOM aMIUIUTYJIE
UMITyJIbCa, 00pa30BaHHOTO HA BBIXOJIE MPEAIIESCTBYIONIETO pereHepaTopa.

Bce ykazanHble mOMEXM OTHOCSITCA K KJIACCy aJJIUTUBHBIX, TaK KaK HX
HaANPsHKCHUE CKJIAIBIBACTCS ¢ HampspkeHueM curHaia [4]. OHu oOpa3yroTces B pe-
3yAbTaTe MPOXOKIACHUS CIY4aHOTO MUGPPOBOTO0 CUTHANIA TI0 KaOEThHBIM LETISIM 1
MOTYT OBITH IIPEACTABIEHBI KaK CIy4aiiHble MPOLIECChl HA BHIXOJE SKBUBAJICHTHBIX
4-X MOMOCHUKOB. TemIOBON IIyM TakXe MPEACTaBIseT COOOM CllydalHbIN Tpo-
ecc.

Kak u3BecTHO, MOCTPOEHHUE YACTOTHOM MOeNu Oa3upyercs Ha COOTHOIIIE-
HUHW, XapaKTEPU3YIOIIEM IPOXOKICHUE CIYyYalHOrO IMpOLECca depe3 JUMHEUHbIN
YETBIPEXITOIOCHHUK, COTJIaCHO KOTOPOMY CIIEKTpalibHas IIOTHOCTh HA €r0 BBIXOJIE
BBIPAXKAETCs KaK MPOU3BEIAEHUE CHEKTPAIbHOW ITUIOTHOCTH HA BXOJE€ YETHIPEXIIO-
JIOCHUKA W KBaJpaTa MOJYJS YaCTOTHOW XapaKTEPHUCTUKU KOIPUIIMEHTA Tiepe-
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nauu [12]. [Ipu 3TOM 3a KpUTEpHil OLIEHKH KauyecTBa Mepeayu MPUHUMAETCS Be-
POSITHOCTH OLIMOKH Ha pereHepallMOHHOM Y4acTKe, ONpPeesIieMOl COOTHOLUIEHHEM
CUTHaJI/TIOMEXa Ha BXOJE PEIIAONIEro YCTPOMCTBA pereHeparopa.

Ha puc. 2 nokazana o0001eHHAas MOJI€JIb B3aUMHBIX BIUSIHUN MEXY LICIsi-
mu L[CIT npu BcTpeuHoii (ogHOKaOEIBHOM) Mepeiaue cCurHaios, rae: Ki(jw) — da-
CTOTHAsl XapaKTEPUCTHKA YETHIPEXIOIIOCHUKA, UMUTHPYIOIIETO HEMOCPEICTBEH-
HOE BJIMSHUE Ha OMMOKHUHN KoHell; K»(jw) — 9acTOTHas XapakTepucTuka Kodddu-
nuenta nepenaun PKY; Ks(jow) — AUX Baustomed nenu; Ky(jw) — AUX uenw,
HOJIBEP>)KEHHOH BIUAHUIO; Ks5(jw) — 4acTOTHasl XapaKTEpUCTUKA YETHIPEXIOJIIOC-
HUKA, MMUTHPYIOILLErO BIUSHUE HAa OJMKHUN KOHEL BCIEACTBUE PACCOrIacOBaHUS
BXOJTHBIX W BOJTHOBBIX COTIPOTUBJICHUN JIMHHM.

S S'(f)
_O_ . _O_
D Ki(jo) Ka(jo) Ks(jo) Ki(jo) Ks(jo) PKY
_O_ _ _O_

Kaxnmass U3 cocTaBisIONMX, MPEACTABICHHBIX HAa PUCYHKE 2 MOXKET OBITh
MPEICTABIEHA KaK JIEMEHT YaCTOTHOM MOJIEIIHU.

Tak, 1 COCTaBJSIOUIEH, ONPENCIAIONIEM HEMOCPEICTBEHHOE BIIMSHUE,
CIIEKTpaJibHasl TUIOTHOCTh NMTOMEXH HA BXO/JI€ PEIIAOIIETO YCTPOMCTBA pereHeparo-
pa, 3a cuer nepexoaHoro BausHus Ha ompkaui kKoHen (BK), cocraBmnser:

Ssx = SIKi(jo)|’ |K2(jo)|’,

WM JUCTIEPCHUsl CIIy4aiHOro Tpoiiecca (MOITHOCTh Ha €IMHUYHOM CONPOTHUBIICHUU
WM CPEIHUHN KBaApaT HANPSHKEHUS IOMEXH) MOXKET OBITh IIPEACTaBICHA KaK:

Po = [ UKo expl-24, Jar
0

BnusgHue HecoraacoBaHHOCTH BOJIHOBOTO CONPOTHUBIICHUSI JIMHUM U BXOJAHO-
ro conpotusiieHus: ooopynosanus (Ob):

Pos = [ S(NH|K; @) |Ku (@) expl-24, (£, D).
0
Biustaue teroBoro mryma (TL):

Pry = KT, Zy I‘Kz (Ja))‘z exp[a(f),l]df.
0

Bnusnue nomytHoro motoka (I1IT) m3-3a HEOHOPOJHOCTH BOJIHOBBIX CO-
NPOTUBIICHUN BJIOJIb TUHUU:

T 2 . 2
Pug = IS(f)‘QQKB‘ ‘K4(J0))‘ df.
0
Bnusinue BHemHux nomex (BI):

Pon = [ Ssn (DK Gl df
0
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Tak kak mepedyucieHHbIE MOMEXH, YYUThIBAEMbIC IPEICTAaBICHHONW MOJe-
JbI0, B3aUMHO HE3aBHCHUMBI, TO JUCIEPCUSl PE3yIbTHPYIOMIETO CIy4ailHOrO Mpo-
necca (MOILIHOCTh MOMEXHM) Ha Bxoae PY Oyner paBHa cyMMe JUCIEPCHHM COCTaB-
JSIFOIIMX HANPSKEHUS TIOMEX:

Py = Ppx + Pos + Prur + P + P

[IpencraBieHHass MOJENb MO3BOJIAET OMPENEIUTh MCXOIHBIE JAHHBIE IS
BbIOOpa ycnoBuit OMC neneit LICII B kabensx cBs3u.

[TockonbKy HAC UHTEPECYIOT B3aUMHBIE BIUSHUS MEXIY LETSIMU, TO OCHOB-
HOU KpuTepuii, onpeaenstomuil ycnosus IMC, MoxeT ObITh paccuuTaH U3 ¢Gop-
MYJIBI:

b _1-®[K(U,-U, )]

e \/E . (6)

Takum o6pazom, o dhopmyse (6) MokeT ObITh OmpeserecHa Tpedyemas Be-
JUYMHA TEPEXOJHOrO 3aTyXaHHMs MEXAY LEMsIMU IpPU 3aJaHHOW BEPOSTHOCTHU
OIMMOOK, MEXKCHUMBOJIBHBIX HCKAKEHHWM, YaCTOTHBIX XapaKTEPUCTHUK CUTHANIA M
KOPPEKTUPYIOIINX ycTporcTB. ClieI0BaTeIbHO, OCHOBHBIM MapaMeTPOM, OMpejie-
asommM OMC, sBIsIeTcs mapamMeTp B3aUMHOTO BIIHSIHUSA, KOTOPBIM B CBOIO Oue-
peab onpeaesieTcsl BeIMUYUHON MEPEXOAHOT0 3aTyXaHHUs.

Kon, nepenaBaemslii no nuneitnomy tpakty LICII, nmpeacrasisier co0oit uM-
NyJbCHBIA Ciy4aiiHbIil mporecc. Hambornee BaKHOW XapaKTEPUCTHKOM TaKOTO
mpoiiecca SIBISETCS CIEeKTpaidbHas IMIOTHOCTh MomHoctu — CIIM (3Hepretuue-
ckuil criektp). CornacHo [14], rae npuBeaeHa CHEKTpaibHas MIOTHOCTh MOIIHO-
ctu s koga HDB-3, MakcumyMm sHepruu HuQppoBOro CUrHajgia cocpeloToueHa Ha
nonxyTtaktoBol yacrtore 1024 I 'm.

Jist KaGenbHBIX JTUHUN, 000PYJOBaHHBIX HU(PPOBBIMU CUCTEMaMHU Mepeadu
HNKM-30, pabortaromumu 1o 4-oii cxeme CBs3u ¢ mpuMeHeHueM kojga HDB-3,
HOPMHUPYETCS BEIMYMHA MIEPEXOHOTO 3aTyXaHUsl Ha OJMKHEM KOHIIE Ha MOJTyTaK-
TOBOM 9acTOTE 1Mo popmyiie:

Ao =2a; + al + 10LogN + o, nb, (7)
rae a; = 24,7 n1b — 3aMIIeHHOCTh CUTHAJI/TIOMEXA, C YY€TOM YCTOMYMBOCTH U CTa-
owibHOCTH TpakTa 8,5 nb; o — xoadduiment 3aryxanus nenu kadens, ab; L —
JUTMHA JTIUHUU, KM; ol — pabouee 3aTyxaHwe mnenu (yCHWIHTEIbHAs CIIOCOOHOCTH
JUHEWHOTro TpakTa), N — KOJIMYECTBO HeneH, yrmoTHsieMbix cucteMamu UKM; o -
CpPEAHEKBAAPATUUYECKOE OTKIIOHEHNE BEJIMUYUHBI Ao.

BenuunHa 3anumieHHOCTH OMpENEseTcss B COOTBETCTBHUM C TaOIUIEH
npeAcTaBieHHON Ha puc. 3 [11].

215



35

2
o 30
[&]
) 25
a10
g = 20

=
ol
T ®© 15
g
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g 2
o 5
X
)
s 0
Ig HDB-3 2B1Q TC-PAM CAP
Bas3, ob 24,7 25,7 29 32

Buabl koguposaHus

Puc. 3. ITomexo3ammIeHHOCTh CUCTEMBI nepeaadn B 3aBUCUMOCTH OT BUJIda KOAUPOBAHUSA

HeoOxoaumMo OTMETUTh, UTO B 3aBUCUMOCTU OT KOJIMYECTBA YIUIOTHSIEMBIX
nenei N OyJaeT MEHATHCS M BEJIMYMHA 3aIUIEHHOCTH MEXAY LENsIMHU Ha AaJIbHEM
KOHIIE JIMHUH, KOTOpasi B 3TOM ciIy4ae Oy/IeT ONpeAesaThCs KakK:

As; 2a; + 10LogN, nb. (8)

Ha puc. 4 mnpexacraBieHsl 3aBUCUMOCTH HOPMHMPOBAHHBIX (TIPEIEIbHBIX)
3HAUYEHUU napameTpoB BiIUsHUS Ao U A, Mexay uensmu xDSL Ha nuHusx abo-
HEHTCKOTO JOCTYTa JiJisi 000pyA0BaHus, ucnodb3yomiero kog HDB-3.

2 80 —
3 70 _ o
- 60
= |
= L0 =
I'q 50 F=1024 xI'n
s < oL =42 nb
E s 40 ||
x
= C
A B e R R
= 1 2 3 4
§' et A O 66,7 69,7 71,4 72,7
i A3 24,7 27,7 29,4 30,7

KonuuecTtso uenenn N

Puc. 4. 3nauenus napameTpoB BiausHUA Ao U 4> Mexny nensimu xDSL

3amMeTuM, 4YTO MPU HOPMHUPOBAHUU B3aUMHBIX BJIUSHHUU MEXIY UEIAMHU
ISDN (IICHO), obopynoBanHbIMH ycTpoiicTBamu ¢ kojgoMm HDB-3, mepexonnoe
3aTyXaHHe MEXAY LEMsIMU ONPEAEISIETCS Ha MOMYTpakToBOM yactore 80 kI .

Takum 00pa3oM OCYIIECTBIIEH pacdeT AJIEKTPOMATHUTHONW COBMECTUMOCTH
npu ymnotHeHnuu neneid xDSL ¢ kogamu HDB-3. Tlokazano, uto OMC mudpoBsix
nenei texunosnorun xDSL, mcnonp3yromel cuMMeTpuyHble KaOenu, 3aBUCUT OT
oMeX, 00yCIIOBJICHHBIX: HETIOCPEACTBEHHBIM BIUSHACM MEXTY HEMSIMH Ha OJIFK-
HEM KOHIIE; IMOMyTHBIM IMTOTOKOM, OOYCJIOBIEHHBIM HECOOTBETCTBHEM BXOJHOTO U
BOJIHOBOTO COIPOTHUBJICHUS ILE€NEHd W HEOJHOPOJIHOCTEUW BOJHOBOTO COMPOTHUBIIC-
HUS BJOJIb JUHUU; TEPEXOJIHBIM BIUSHUEM Ha JaJIbHEM KOHIIE y4acTKa, OImpeJie-
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JSOIIMM CTENEHb BIIMSIHUSL BCJIEJICTBUE OTPAXKEHMSI H3-3a HECOTJIACOBAHHOCTH
BXOJIHOTO COIPOTHBIICHHSI arlliapaTypbl U BOJTHOBOTO CONPOTUBIICHUS JIMHUH, COO-
CTBEHHBIMU (TEIUIOBBIMH) IIIyMaMH.

lannas paboma evinonnena 6 pamkax HUP «llpoexmuposanue cemetiy
nposooumoii 6 ' BOYBIIO MO «®DTA» noo pyxogoocmeom 0.m.H., npogeccopa
Apmwowenxo B.M u k.m.u., ooyenma Abbacosoii T.C.
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