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YK 621.3.04
A.H. Octpukos, K.B. Mumunesn

PA3PABOTKA KOMINJIEKTA OBOPYJIOBAHUSA
JJIA TPOU3BOACTBA IICEBAOKAIICYJIUPOBAHHBIX
KOMBHUKOPMOB

OnHUM W3 MIEePCIIEKTHBHBIX HANpPaBICHHUH SBISETCS HapallnBa-
HUE TIPOM3BOJICTBA NICEBJAOKAIICYITUPOBAHHBIX KOMOUKOPMOB, OTINYH-
TENBHOH  OCOOEHHOCTBIO  KOTOPOTO  SIBISETCA  yBEIIMYCHHE
XpaHuMOoCcTIOCOOHOCTH. CYITHOCTh TEXHOJIOTHS TICEBIOKAICYIHPOBa-
HUSI 3aKJII0YaeTcs B TOM, YTO Ha TOBEPXHOCTb YaCTHL KOMOHMKOpMa
BHauaJIe HAHOCST OEJIKOBO-BUTAMHHHO-JIMIIMIHBIN KOMIUIEKC, 00naaa-
IOIUI BBICOKUMH aJr€3MOHHBIMU CBOWCTBaMHU. A 3aTeéM HMX IOKpBI-
BalOT CHapyX M OOOJIOUKON W3 HMHEPTHBIX HocuTeneil. B kadecTe
WHEPTHBIX HOCUTEJIEH HCIIONB3YIOT MJI0OJ0BbIE 000JI0OUKH, U3MENIbYCH-
HYIO JIy3Ty, MUHEpaJIbHbIE TIOPOIIKH, MeJl, 0EHTOHUTHI H 1p. [lo moma-
JTAHWSI TICEB/IOKATICYJIIBI B TUIIEBAPUTEIHHYIO CUCTEMY, €€ COEPIKUMOE
MEHbBIIIE KOHTaKTHPYET C BJIArOH M KHCIOPOJOMBO3[yXa, a 3HAYMT,
JIOJIBIIIEe HE OKHUCISIETCS U HE PacIiaaeTcsl.

s peanu3anuy TEXHOIOTHN TICEBIOKATICYTUPOBAHS OBLIT pa3-
paboTaH KOMIUIEKT 00OpYIOBaHUs IJIsI MTPOU3BOACTBA (DYHKIIMOHAH-
HBIX TICEBAOKAICYJMPOBAHHBIX KOMOMKOPMOB (pHC.), KOTOpPBII
COJICPIKUT OJIOK OyHKEpOB / /Il XpaHEHUS! OCHOBHBIX 3€pHOO000BBIX
KOMIIOHEHTOB C YCTAaHOBJIEHHBIMH B UX HWYKHEH 4acTH pOTOPHBIMH J10-
3aTOpaMu 2, MarHUTHBIE CEMapaTopsl 3, yCTAaHOBJIEHHBIMH ITocie OyH-
KepoB / JUIsl MaKpo- U MUKPOJIO3UPOBAHUSI C POTOPHBIMHU JI03aTOPaMU
2, IOPITMOHHEIE TEH30METPHUICCKUE BECHI 4, 070K OyHKEPOB 5 IS Xpa-
HEHHSI MUKPOA00aBOK C YCTAaHOBJICHHBIMH POTOPHBIMH J103aTOpamMHu 0,
TpaHCIIOpTEp 7, MOPIIMOHHBIE TEH30METPUIECKHE BECHI 35, HaICMECH-
TENBHBIN OyHKEp 8, cMecuTenb 9, MoACMeCUTeNbHbIN OyHKep /(), KOH-
TUITHOHEp-TIponiapuBaTens /1, axkctpynep /2, 3arpy3ouHsiii OyHkep /3
C YCTaHOBJICHHBIM B €0 HIKHEH YacTH IPOCCENIbHBIM KJIallaHOM /7,
BakyyM-Hacoc 21, pecusep 20, rpebenka /6 ¢ sentunsmu /4, 15 u 19,
BaKyyMHBII HalbUINTENb 22, C OCHALICHHOW CHUCTeMON (OpCyHOK 34



JUISE MHOTOCTYNEHYATOM MOoJa4yu >KUIKAX KOMIIOHEHTOB W3 YyCTa-
HOBKM 29 BBOJA KUJKUX BUTAMUHOB, YCTaHOBKH 3() BBOJA >KHIKHUX
aMUHOKHUCJIOT ¥ YCTaHOBKH 3/ BBOJIA JIMITUTHOTO KOMIUIEKca. Bakyym-
Hacoc 2/ pacmnooxeH nepes pecusepom 2(), KOTOPBI COSTUHEH C Tpe-
OeHKoil /6, HaxomsIIelcs Ha BAKYyMHOM HampuiaTene 22.
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TNICEeB/IOKAIICYTMPOBaHHBIX KOMOUKOPMOB

[locne mpoccenpHOro Kianaxna /7 mepen 3arpy3kod B BaKyyM-
HBI HAITBUTUTENh 22 YCTaHOBIICH PETyINPOBOYHBIN mubdep /8, a Ha BBI-
XO0Jle W3 HambUIUTeNnb 22 — ApoccenbHbIN KiamaH 23. BakyyMmHbIi
HaNBUINTENb 22 ¢ 3arpy304HbIM OYHKEpOM /3 COEAMHEH ¢ YCTaHOBKOU
24 1715 IceBAOKANCYIMPOBaHMsl, B KOTOPOH yCTaHOBIIEHBI IBa COOCHBIX
BaJIa C JEHTOYHBIMHU CITUpAISIMU. IHEpTHBIE HOCUTENH (TI010BBIE 000-
JIOUKH, W3MENbYCHHAs JIy3ra, MUHEpajJbHbIE MOPOLIKH, MEN, OCHTO-
HHUTHI U JIp.) U3 €MKOCTH 20 TOJAI0TCsl B YCTAHOBKY 24, B KOTOPOH
HAHOCSITCSl Ha TOBEPXHOCTh Karlcysl KoMOukopma. M30bITOK HHEPTHBIX
HOCUTeNeH ccplmaeTcst B OyHKep 27, U3 KOTOPOTO ¢ MOMOILBIO BEHTH-
nsaTopa 32 B peUUpPKYJSLUOHHOM PEXUME TOJAeTCA B EMKOCTh 26 A
niceBJloKancyauposanus. IlceBnokancynupoBaHHBI KOMOMKOPM M3
YCTAaHOBKHU 24 A7 NICEBIOKAINCYJINPOBAaHUSA C IMOMOIIBIO IUII030BOIO
3aTBOpa 28 BBITpYy’Kaercsi B (pacOBOUYHO-YIIAKOBOYHBIM aBTOMar 33 U
HampaBysieTcs Ha CKIIa.



[Mpeanaraemplii KOMIUIEKT 00OpyIOBaHUS Uil MPOU3BOJCTBA
MICEBIOKAIICYTMPOBAHHBIX KOMOMKOPMOB ITO3BOJISIET: IIOJIyYUTh BBICO-
KO KayeCcTBO W COaJaHCHUPOBAHHBIC IO COCTaBY (YHKIHMOHAIHLHBIC
TNICEBJIOKAIICYIMPOBaHHbIE KOMOMKOpMa; NpUAaTh KopMam JedeOHO-
npoQuIakTUIecKoe ACHCTBHE; PACIIMPUTh acCOPTHMEHT BBIMyCKae-
MBIX (DYHKIIMOHAJIBHBIX MHOI'OKOMIIOHEHTHBIX IICEBIOKAICYJINPOBAH-
HBIX KOMOMKOPMOB 33/IaHHOM MHILEBOM IIEHHOCTH, aJalTHPOBAHHBIX
JUTS Pa3IMYHBIX TUIIOB U BO3PACTHBIX I'PYII CEIbCKOX03AHCTBEHHBIX U
JOMAIIHUX KUBOTHBIX, IITHIIBI; HOBBICUTH XPAHUMOCIIOCOOHOCTD IICEB-
JIOKAICyINPOBAHHBIX KOMOMKOPMOB 3a CYET TOTO, YTO ICEBAOKAICY-
JUPOBaHME TMPENOTBpPAIAET KOHTAaKT C BIArod M KHCIOPOJOM,
COJIep)KaIIMMUCS B BO3AyXE, KOMOMKOPMA JI0JIbILIE HE OKHUCISIIOTCA U
HE paclaJaloTcsl; MOBBICUTH MHINEBYIO LEHHOCTH IICEBIOKANCYIHPO-
BaHHBIX KOMOMKOPMOB ITyT€M HallpaBJI€HHOTO PETYIMPOBAHHS 33 CUET
NPUMEHEHUSI Pa3JInUHBIX 100aBOK U KOMIIOHEHTOB.



YK 625.3
A.H. Octpuxos, H.W. lankuna

OCOBEHHOCTMU NEPEPABOTKH COAIICTOKOB
U IMPOU3BOICTBA )KUPHBIX KUCJIOT
P OKUCJIEHUU CEPHOU KUCJIOTHI

HA 000 «CUHTE3-OMJI»

OCHOBHBIM CITOCOOOM TIOJTY9IESHHUS YKUPHBIX KUCIOT U3 COAICTOKA
SIBJISIETCSI CEPHOKUCIIOTHOE pasznoxkeHue. OMHAKO JaHHAs TEXHOJOTH
KHCJIOTHOW 0OpabOTKH COAICTOKOB MMEET DSl CYIIECTBEHHBIX HEIO-
CTAaTKOB: OTJEJIEHHE KUCIOTHO-MACISTHON (pa3bl OT KUCIOTHO-BOJHOMN
(hazbl, 3arpsi3HEHNUE CTOYHBIX BOJI, OOJIBIIION Pacxo/ CePHON KUCIOTHI U
3HAYUTENFHOE KOJIMYECTBO arPECCUBHBIX CTOKOB.

Bravarne ObiTH M3y4eHBl GU3NKO-XUMHUIECKHIE XapaKTePUCTHKH
COAICTOKOB: COJIEP>KaHUE MbLJIA U KUPHBIX KUCIOT B UCXOJIHOM Coarl-
croke omnpeaensu no 'OCT 5480-59, kucnotHoe uucino — no 'OCT
5476—80, KOHIIEHTPAILIUIO BOAOPOAHBIX HOHOB UBMEPHWIIM C MTOMOIIIBIO
nonomepa mapku U-160MU, MaccoByIO OO KUPHBIX KUCIOT OIpe-
JISJISLTA METOJIOM KHIKOCTHON xpomatorpaduu. Coancrokud pacTH-
TeNbHBIX Macel. (TMOACONHEYHHK, parc, COsi) HUMeNN CJexylolne
MOKAa3aTelu: IBET — OT TEMHO-KOPHUYHEBOTO JO CBETIO-KOPUIHEBOTO,
koHcucTeHIws nipu 20 °C — oT kuaKoi 10 Ma3eoOpa3Hasi, MaccoBas
noiid ceiporo xupa — 34 %, snaru 55,9 %, netyuux BeuecTs 5,8 %, He-
XKHUPOBBIX Tpumeceit — 4,1 %.

Brumn Takke MCCemoBaHBI 3aKOHOMEPHOCTH B3aMMOJICHCTBUS
COAIICTOKA C CEPHOW KHUCIOTOW. DKCIEPUMEHTHI TI0 M3yUEHHUIO B3aUMO-
JICUCTBUSL COANCTOKOB C CEPHOM KHMCIIOTON MPOBOJMIM HAa YCTaHOBKE
MEePUOTUIECKOTO AecTBUSA. COAnCTOK B KOJUYECTBE 7 TOHH MOIACTCS
B PpEaKkTop, IJe YK€ HAXOAUTCSI CMECh CEPHOU KHUCIOTHI C KOH-
ueHTpanuei 95 % u Bojpl (B COOTHOIIECHUH: BOABI 1,2 TOHHBI + KHC-
notel 380 kr). 3aTeM MOIy4eHHAs CMECh HarpeBaeTCs OCTPHIM MapoM
1o 90-95 °C. Tlocne 3akunanus UAET MPOIECC BapKU B TeueHue 3—6
YacoB JI0 OTXOXKICHHS XUPHBIX KUACIOT. [Ipu 3TOM mporecc B3auMo-
JIEHCTBHS COATICTOKA U CEPHOM KHCIOTHI COMPOBOYKAAETCS BBIIEICHHEM
00JBIIOr0 KOJMYECTBa TEIUIOTHL. COoarcToK mpeodpasyeTcst B KHCIbIE
Macia (ChIpbIE JKUPHBIE KUCIOTHI) IPU OKUCICHUH CEPHOM KUCIOTOM.



[Ipu pa3zpeneHny Noay4yaroT: BEpXHUN CIIOHM — JKUPHBIE KUCIOTHI, Cpea-
HUH CJI0H — HEOKHCIICHHBIE KOMIIOHEHTHI COAINCTOKa (TIPeACTaBIseT CO-
001 SMYJIbCHIO BEIIECTB BEPXHETO U HUKHETO CIIOEB, HAIPaBIIsAETCS Ha
MOBTOPHYIO NepepaboTKy), HUKHUH CIIOH — KUCIIbIE CTOYHBIE BOABI, KO-
TOpBIE HEUTPATH3YIOT U YIAISIOT IO CUCTEME COpOca CTOKOB.

[Tocnemune aBa cimosi, coAepIKarire N30BITOK CEPHON KHUCITOTHI,
HENTpanu3yroTcs COJON U CIUBAIOTCS B KaHAJIM3ALUIO.

OcHoBHast podiieMa — OYEHb MEIJICHHOE U HETIOJIHOE Paccioe-
HUE PEaKIMOHHON MacChl.

[Ipu n3yueHnn BO3AEHUCTBUS TEMIEpaTyphsl OOHAPYKUIOCH, YTO
HauOOJBIINH BBIXO[] JKUPHBIX KHCIOT 00ecreynBaeT NPOBEACHUE MPO-
necca ruaponusa B uHTepBasne 110-115 °C, a nponecc pasnoxeHus
unet 3pdextuBHO TTPH Temiepatypax 85-90 °C.

KoHueHTpauuss oMbUIsIeMOl (Qpakuuu Tepen pasioKeHHEM,
KOHIICHTpAIIHsI PaCTBOpPa CEPHOMN KUCIIOTHI M €0 M30BITOK OKa3bIBaeT
BJIMSIHUE HA BBIXOJ NMPOAYKTA.

N30BITOK CepHOM KUCIOTHI HE JOIDKEH MPEBHIIATh 5 %, T. K. OH
MTOHMKAET BBIXOJ KUPHBIX KHUCIOT. Takue ycloBUS MPOBEIEHUS TPO-
1ecca o0ecreynBaeT BBIXO/I )KUPHBIX KACIOT B KomraecTBe 80—85 % ot
UX COJIEP’KaHUS B ICXOJHOM COAIICTOKE.



YK 664.3.032
H.JIL. KneiimenoBa, M.B. KonbLioB, I.H. Boarosa

PA3PABOTKA TEXHOJIOTMYECKOM JINHUA
MOJYYEHUS KYITAXKEN PACTUTEJIbHBIX MACEJI
OYHKIINOHAJIBHOI'O HASHAYEHUA

B npennaraemoii Tex-
HOJIOTUYECKOH JINHUH (CM. pH-
CYHOK) CEeMEHa PaCTHUTEIbHBIX
MAaciau4HbIX KYyJIbTYp aBTO-
TPaAHCIIOPTOM BBITPYKaIOTCS B
3aBaJIbHYIO MY 1, C TOMOIIIBIO
MIHEBMOTpaHCIOpPTa 2 CceMeHa
[OCTYMAIOT B ACIUPALMOHHYIO
cemeHoBeliky 3. Otkanmubpo-
BAHHOE CBIPbE IOCTYNAeT Ha
CEeMEHOPYIIKY 4, TJIe MPOUCXO0-
JUT OOpYyIINBaHUE KOKYPHBIX
MacJIW4HbIX CceMsH. Mexny
ceMeHOpyIKkoid 4 W 4aHHOU

Pucynox — Texnonorudeckas 1MHUS JKapOBHEH 6 yCTaHOBJICHA KOB-
MOJIyUCHUS KyHa)KCfI PACTUTCIIBHBIX 1IoBas HOpUs 14’ IIpH IIOMOIIHA
Macen (byHKIII/IOHaJ'II)HOFO Ha3Ha4YCHUA KOTOpOI;’I CHIPBE TIOCTYIIAET B
IMHEKOBBIM MHTATEIb 5, OT-
KyJa TpaHCTIOPTUPYETCs B YaHHYIO *KapoBHIO 6. [lomydyenHas mesra mo-
CTylaeT Ha INHEKOBBIM Macmompecc 15 (¢opmpecc). Ilog Hum
pacmonaraetcs npecc 8 (3kcrmeriep). [lpu 3ToM KOHCTPYKITHS 3e€pHO
KaMmepsl (oprpecca BBHITIOIHEHA ¢ H3MEHSIOUICHCS BEJTMYMHONW 3a30pa
MeX]ly TJIACTUHAMHU U OPUEHTHPOBaHA HA U3BJIEUEHUE PACTUTEIHHOTO
Macia U3 LIMPOKOro AMANa30Ha PA3IMYHbIX MACIUYHBIX KyJIbTyp. 3a-
TEM MAaclIo TMOJAETCS JJsl TOHKOW OYMCTKM Macia, TZIe yCTaHOBIJICH
¢dunbTp-nipecc 9, a 3areM, nocrymaer B pe3epsyap 10 ¢ nponesuiepHon
Menrajakoi u pyoOarikoid. [lomydeHHBIE CMECH PacTUTENBHBIX Macel
HacoCOM IIOJIAI0TCsl B eMKOCTH 11, Macjao mocTynaeTr Ha y4yacToK po3-
nuBa macia 13. TloaydeHHBIH KMBIX H3METhYaCTCS MOJIOTKOBOU IpO-
Ounkol 7 M mojaeTcsl Ha y4acToK OpuKeTHpoBaHus 12.
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YK 621.365.5
C.B. MbickoB, B.}O. OBcAIHHUKOB

PEXKHUMBI U PABPABOTKA JIABOPATOPHOI'O
AIIIAPATA JJ151 CBEPXBBICOKOYACTOTHOM
3KCTPAKIIMOHHOM OBPABOTKM IMUIIEBBIX CPE]]

Omaum u3 Hanboee 3PpPEKTUBHBIX METOIOB U3BIICUCHUS IIETIe-
BBIX BEILECTB U3 PACTUTEIHHOTO CHIPhS SBIISETCS MUKPOBOIHOBAs 00-
pabotrka B CBU-mone. IlpenmymecrBom CBY skcTpakiuu siBisieTcs
OTCYTCTBHE HEOOXOTUMOCTH CO3/1aBaTh 3HAYWTENIbHBIE TPaIUEHTHI
TeMIepaTyp, BIArocoIepKaHus U JaBJICHUS.

AHanu3upys npoliecc 3KcTparupoBanus ¢ HanoxxenneM CBY u3-
JMy4eHHUsT MOXXHO BBIJEIUTh TPYMIBl MapaMeTpoB, OKa3bIBAIOIINE
HauOoJbIlee BIUSHIE HA WHTCHCHBHOCTH M3BJIEUEHUS OMOAKTHBHBIX
PaCTBOPUMBIX COSAMHEHUH: KOH(PUTYPALUs 03ByINBAEMOT0 IPOCTPaH-
CTBa, yacToTa U uHTeHcuBHOCTh CBY mons, nponomxkurensHocts CBY
00paboTKH, TeMIlepaTypa TEXHOIOTHIECKON CPEIbl, XapaKTep pacTBO-
puTens, TMAPOMOYJh (COOTHOLIIEHUE TBEPAOH U KUIKOH (a3).

Ha ocHoBaHMM TIpOBEJICHHOTO aHAM3a OCHOBHBIX (DAKTOPOB,
BIustomux Ha mpomecc CBY-skcrparmpoBanus paspaboTaHa KOH-
CTPYKIIUS amnmapara Jjis CBepXBBICOKOYACTOTHON 3KCTPAKIIMOHHOM 00-
paboTku mHIIEBBIX cpeld. B Hem TmpeaycMOTpeHa BO3MOXKHOCTD
MIEPUONYECKOTO WM IUKIMIECKOTO BEICHUS MpoIecca pa3InyHbIMU
JKUIKAMH JKCTpPareHTaMy MoJT aTMOC(HEPHBIM JaBICHHUEM, H3BIIEKAO-
IIMMH TeJIEBbIE BEIECTBA U3 MPEABAPUTENHEHO U3METBYEHHOTO ChIPhS,
00pabaThiBaeéMOT0 B CHENHATbHBIX JTUAIEKTPUUSCKUX CETYATHIX KOH-
TeHepax.

K nmocrouwHcTBam pa3paboTaHHOTO ammapara ClieJyeT OTHECTH.
MPOCTOTY KOHCTPYKIIUU, BO3MOKHOCTH PETYIHUPOBAHUS PEKUMHBIX I1a-
paMeTpoB mpoliecca 3KCTParupoBaHUs, OOECIIEYCHHE YHCTOTHI JKC-
TpaKTa 3a CYET MUCKIIOYCHUS UCTHUPAHUS CHIPhS MEXIY OIBIKHBIMHU
YacTAMHU SKCTPAKTOpPa M YAaCTHILIAMU CBIITyYero Marepuana.
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YK664.8.047
A.B. Ipannuxos, K.B. XapuenkoB, A.P. ByonoB

CIIOCOB MOJYYEHHUS CYXOM CBEKJIOBUYHOM
CTPYXKH C JOBABJIEHUEM MYUYHBIXOTPYBEM

KombOukopma SBISIOTCS OCHOBHBIM MCTOYHHKOM THTaHUS IS
JKUBOTHOBO/JICTBA ¥ NTHIIEBOACTBA. OHU MPEACTABISIIOT COOOH TOTOBBIE
CMECH M3 Pa3InYHbIX KOMITIOHEHTOB, TAKMX KaK 3€PHOBBIE KYJIBTYPHI,
0eKOBbIe KOHIEHTPAThl, BATAMUHBI 1 MUHepalibl. OcoOylo aKTyalb-
HOCTB TIPOM3BOICTBO KOMOMKOPMOB ITPHOOPETAET B YCIOBHUAX H3MEHE-
HUS KIIMMaTa M HecTaOWIIBHOCTH IMOTOMHBIX YCIOBHM. Amantamusi K
HOBBIM yCJIOBHUSIM TpeOyeT MEHSITh PalliOHbl U BHEAPSITh MHHOBALIMOH-
HBIE TIOJIXOBI B IIPOU3BOJICTBO KOMOHMKOPMOB.

Croco6 morydeHus CyXoi CBEKIIOBUIHOM CTPYXKKH C JT0OaBIe-
HHEM MYUYHBIX OTpyOeiipaboTaeT creayromum o0pa3oM: H3MEIbYeHHAS
CBEKJIOBHYHAS CTPY)XKa CMEIIUBACTCS C MYyYHBIMH OTPyOsSIMH B TIpO-
MOPIUAX Ha 2—3 YacTH CBEKJIOBUYHOM CTPYXKKH K OJTHOM 4acTu OTpy-
Ocil. IlomyueHnass B pe3yibTaTe WHTEHCHBHOTO CMEIIMBAHUS CMEChH
OTCTauBaeTCs B TEUCHUU 5—7 MUHYT ISl aIcOPOLIH BJIard U3 CBEKJIO-
BUYHOU CTPY)KKH B My4IHBIC OTPYOH. 3aTeM CMeCh OTIPAaBIIIECTCS B Oa-
pabaHHYIO CYIIMIIKY C KaHaJIbHBIMU HACAJIKaMH, TJI¢ TETNIOHOCUTEIIEM
ABIseTCs Bo3Ayx monorpersiii o 403—413 K, ¢ pacxomgoMm B mpome-
xyTke 0,312-0,437 M/c, npudeM cTeNeHb 3alONHEHHs CYITHILHOTO
Oapabana cocraBmser 30-35 %, a wacrora BpameHus 1-2 06/MuH.
Cymika npoucxoaut fo conepxkanue 10—13 % Braru B KOHEYHOM TIPO-
nykre. IIpu cymike 9acte oTpyOel M3-3a HHTEHCHUBHOTO IOTOKA BO3-
IyXa BBIBOAWUTCS W3 CYIIMJIKH, MO3TOMY OHH HANpaBJISAIOTCS Ha
OUYUCTKY W CHOBa Ha CMEIIMBaHWE, a BBICYIICHHAs CBEKIOBHYHAS
CTpY’KKa MepeJaeTcsl Ha OXJIaKCHHUE.

[Ipemmaraemplii croco0 CyIIKH CBEKJIOBUYHON CTPYXKKH TTO3BO-
JISIET: TIOJTYYUTh KAUeCTBEHHBIN BBICYIICHHBIH POYKT C TIOBBIIEHHON
NUTaTeNLHON HEHHOCTHIO; HCIIOIBb30BaTh NPEAJIOAKECHHBIN crioco0 ¢ 1e-
JIBIO TIPAKTUYECKON peaTi3allii.
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YK 664.8
A.A. llleBuos, SL.II. lomOpoBcKkas

CHU/XKXEHME DQHEPI'ETHYECKHUX IIOTEPb
B TEXHOJIOT'MHA NNOJYYEHMUS CO-OKCTPAKTOB U3
PACTUTEJIBHOI'O CbIPbs

CHMXEeHHe 2HEePTeTUYECKUX MOTEPh B TEXHOJOTHUH TMOTyUeHHS
CO;-3KCTPaKTOB U3 PACTUTEIHHOTO CHIPhA SBISIETCS aKTYalbHOM TeX-
HUYEeCKOH 3anauell. OObEKTHUBHbBIE SKCIIEPUMEHTAIbHbBIC JaHHBIE CBHU-
JIETETCTBYIOT O TOM, YTO BBIXOJ OJKCTPAaKTUBHBIX BEIIECTB U3
PacTUTEIBHOTO ChIpbs B Mpoleccax cy0- u cBepxkputuueckoit CO,-
9KCTPAKLMH 3aBUCHT OT TeMIIEpaTypbl OKCHIA Yriepoa, JaBlIeHUS B
AKCTPAKTOpE, CTENICHH H3MENFYCHHUS U MPOJIOJKATEIBHOCTH IPOIIecca.
[Torydenue mapamMeTpoB MTHOKCHIA YTIIEpoJa B CyO-U CBEPXKPHUTHUE-
CKOM COCTOSIHUH C €r0 MHOTOKPATHBIM MCIIOJIb30BAHUEM B 3aMKHYTOM
TEPMOAMHAMUYECKOM IIUKJIE TTO3BOJIST CO3/1aTh HOBBIC YCIIOBUS AJIS CO-
3IaHUSl TTPOMBIIUIEHHOTO MPOom3BOJICTBA CYyXUX CO1-dKCTPAKTOB, Kak
9HeprodppekTUBHON U IKOJTOrHYecKd 0E30MacCHON TEXHOJIOTHH, TIOJ-
HOCTBI0 UcKItoUarotei Beiopoc CO; B atMochepy.

ABTOpamMu TpeJyIoKeHa TEXHOJOTHs, B KOTOPOH paccMarpuBa-
I0TCS J1Ba CMEXHBIX Tiporiecca — CO2-9KCTpaklusa U pacbUINTEIbHAS
CyLIKa, AJIsl peajn3alui KOTOPBIX HEOOXOAUMBI HU3KOTEMIIEPAaTypHEIE
Y BBICOKOTEMIIEpaTypHBbIC UCTOYHUKH SHEPTHH. B 3TOH CBS3M B TEXHO-
JIOTHIO BOBJIEYEH KACKaJHBIN TPEXCTYNMEHUYATHIH MTapOKOMIIPECCHOH-
HBIN Hacoc, TO3BOJISIIOIIUHI o0ecneunTh Heo0XO0IUMBIE
TeMIepaTypHbIC PEKUMBI Ha BCEX CTAIUSAX MPEIaraeMoil TEXHOJIOTHH.
ITon6op pabodmx TeIr Ay KaXKI0# CTYIIeHU B TPeOYEMBIX TIpeIenax u3-
MEHEHUSI TEMITEPaTyp OCYLIECTBISIIIM B COOTBETCTBHHU C dHeprocoepe-
TaroIUM npeoOpasoBaHHEM SHEPTUHU B 00paTHBIX
TepMoAMHaMUYecknx nukiax Kapuo. CTymneHdaTas CTpyKTypa TEIUIo-
BOTO Hacoca TO3BOJISIET 00ECHedYnTh OJHOBPEMEHHOE IMPOM3BOICTBO
HEOOXOJMMOTO KOJIMYECTBA SHEPTHH C Pa3IMyHON TpeOyeMoil Temrie-
paTypoi  MOIITHOCTBIO TETNIOHOCHTENCH ISl peaTu3aliy TETUIOBBIX U
TEIIOMaccOOOMEHHBIX MTPOIECCOB.
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YK 664.9.022
C.B. lllaxos., B.H. lllapmos, B.A. I'nyxos

PABPABOTKA AI'PEI'ATA JJISI OYUCTKHN
CBHUHBIX I'OJIOB

Ha pucyHke mpencraBieHa cxema arperara Jijisl CHATHS TOJIOB C
YCTaHOBJIEHHBIMH POJBTaHTaMH{ HaJl TPAHCIIOPTEPOM.

ol

1l 4o
s L L L]

2

&
B

@uz T

Pucynox — OOmmuit Bux arperata

Arperar cOCTOUT U3 IIMapUILHON BaHHEI /, TpaHCTIOpTEpa 2, Ka-
peTku 3, nepxateneil 4, HanpaBIAIOMIKX 5, yCTPOWCTBA A yAaJIeHHS
HIETUHBI ¢ TOBEPXHOCTH TOJIOB 6, OMAaJOYHON KaMephl 7, yCTpOUCTBA
JUIT MOWKHM M OYUCTKH OT Harapa &8, MeXaHu3M 9 JUIsl CHATHS TOJIOB C
neprkateneil 4 kapeTok 3, KOTOPHIN BBIIIOJIHEH B BUJIE BYX Mojoc /0 u
11 ponpranros /2, BbICOTa pa3MEIICHHs] KOTOPBIX IJIABHO yBEIUYUBA-
€TCs 10 YPOBHS OKOHUAHUS JeprKaTele 4 Ha ydacTke cOpoca TojoB,
Ha KOTOPOM OJIHA U3 MIOJIOC POJII'AHTOB UMEET YTroJI HakjIoHa 6omee /5°
U YCTaHOBJIEHA C BO3MOKHOCTBIO PETYJIMPOBaHMS YIJla HAKJIOHA B MH-
TepBaje /5°-35°, a MOBEPXHOCTh BBINOJIHEHA U3 aHTUATE3UOHHOTO Ma-
tepuana (Hanpumep, ¢roporuiacta). Jlas cOopa TOJNOB  CIIyXHT
MIPUEMHOE YCTPOHUCTBO /3.
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YK 664.8.047:538.911
C.T. Autunos, B.B. Iloiimanos, A.H. Iloranos

IPOEKTUPOBAHUE JECYBJIUMATOPA
C KOMBUHUPOBAHHOM CUCTEMOM
XJAJTOCHABXKEHUS

DHeprocOepekeHne TpH BaKyyM-CYOJIMMAIMOHHON CyIIKE He
TEPSIET CBOEU aKTYaJIbHOCTH.
Hawmu npemaraercs gecyoaumarop ¢ KOMOMHUPOBAHHOM CHCTe-
MO XmagocHa0keHusI (PUCYHOK 1).
t £ 3 L5 & 3 ; s Hecybmumatop 4
- z BKJIIOYAET JIBa KOHTYpa: C
= @ TPaIUIIIOHHONW TTAPOKOM-
MPECCUOHHOW XOJIOIUIIb-
3 HOU MAaIIMHOU U
TEPMOAIIEKTPUIECKOM
YCTaHOBKOM.
ITapoxkomnpeccu-
OHHasl XOJIOJIWIIbHAS yCTa-
HOBKa BKITFOUAET
HCHApUTENb 5, KOMIIpEC-
cop 9, xonnencarop /0 u
TEPMOPETYITUPYIOIIHIHA
BEHTUJIb. TepMOdJIEKTPHU-

2 i n g

Pucynok 1. Cxema necybmumaropa ¢
KOMOWHHUPOBAHHOM CUCTEMOU
xyagocHaOxeHus: 1 — cybmmmarop;
2 — MOJIKM MPOTYKTOBBIE; 3 — 3a/IBUXKKA
BakyyMHas; 4 — necy0Onumarop;

5 — ucrapuTens; 6 — 610K yeckas XOJIOAWJIbHASA
TEPMODJIEKTPUUECKHUH; 7 — BaKyyM-HAcOC YCTaHOBKa COCTOHUT M3
paboumii; 8 — BaKyyM-HacocC ITyCKOBOH; 05l0OKa TEepMOdJIEKTpUYe-
9 — xomnpeccop; 10 — koHaEHCATOD; CKHX MOJyJIed 6 U oXJia-
11 — TemmmooOMmennwnK; 12 — Hacoc s K JTAFOIIETO KOHTYDa,
TCILIOHOCUTEIA MO3BOJISIONIETO  MOJICP-

J)KMBaTh TEMIIEpaTypy Ha
XOJIOJTHOM TIOBEPXHOCTH TepMoaieMeHTOoB oT —50 no —60 °C. B oxia-
JKIAKOLIEM KOHTYPE HUPKYIUPYET IPOMEKYTOUHBIN TEIUIOHOCUTEIID.
DKOHOMUS OHEPrur JOCTUIraCTCd 3a CUCT HUCIIOJIb30BaHUA B AC-
cy0nuMaTope TepMOAJIEKTPUIECKOTO OJI0Ka, MCIIOIB3YeMOro B Kade-
CTBE TEIUIOBOTO HACOCA.
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YK 664. 87: 542.47
A.B. Ipannuxos, E.B. JlutBunos, /1.0. I'puéuos

SHEPTOCBEPETAIOIINN CIIOCOB BJIATOTEIIVIOBOM
OBPABOTKH INIOJOOBOIIHOI'O CBHIPHSI

Crioco0, mpemycMaTpuBaeT MOJOTPEB CHIPhs, CYIIKY Teperpe-
TBIM TIAPOM aTMOC(EpPHOTO MaBIeHHWS B IICEBIOOKIDKEHHOM CIIOE,
CYUIKY TOJOTPETHIM aTMOC(QEPHBIM BO3LyXOM IPH TOHIKEHHOM JIaB-
nernu ¢ nojgaueid CBY sHepruu, HachllieHUE TJIO00OBOIIHOTO CHIPhS
MOJIOTPETBIM CHPOIIOM, JOCYIIKY MPOIYKTa MOAOTPETHIM aTMmochep-
HBIM BO3yXOM IpH MOHMKEHHOM JaBiieHnH ¢ nogayeit CBY snepruun
U OXJIAXKJEHHE TOTOBOTO IIPOAYKTA, & TAKXKe UCIIOIb30BaHNE NTapOreHe-
paTopa u TEIIOBOTO HACcOCa JUIA MOTyYEHUS XOJOAHBIX U TOPSYUX I10-
TOKOB TerutoHocuTeneil. [1o TekymmmM 3HaueHnsIM pacxona, BIaKHOCTH
U TEMIIepaTypbl IUIO0OBOIIHOTO CHIPhS TOCIE MOAOIPEBA YCTAHABIH-
BalOT HEOOXOIUMBICTIApaMETPHI MIEPETPETOro napa aTMocepHOTo TaB-
JICHHSI C KOPPEKITHEH 1o mepenany JaBJIeHUS MCEBI00KIKEHHOTO CI0S
npoxaykra. [Tocie cymku meperpeTbiM napoM yCTaHABIUBAIOT HEOOXO0-
JUMBIA pacxoll ¥ TeMIIepaTypy MOAOTPETOro aTMOC(hEepHOro BO3AyXa,
a Tak)Ke HeoOXOAWMbIe 3HAUEeHHUS TABICHUS BO3yXa U MOIIHOCTH HC-
tounnka CBY sHEepruu B Kamepe I TOCYIIKH ¢ KOPPEKITUEH MO BIIaXK-
HOCTH TIpOAyKTa Ha BbIXOJe. Ilocie HOCyIIKM YyCTaHaBIMBAIOT
HEOOXOAMMYIO TEMIIEPaTypy W pacXoj MOJIOTPETOTO CUPOIA, & TAKKe
HEO0OXOIUMYTO TIPOU3BOIUTEIIFHOCTE KaMEPHI TS 00pabOTKH IMO0Tpe-
TBIM cuponoM. [lo TekyIuM 3HaYeHUsIM BIaKHOCTH, TEMIIEPATypPhl U
pacxojia HachIIIEHHOTO MOIOTPETHIM CHPOIIOM CHIPbSI, YCTaHABINBAIOT
HEOOXOMUMBIH pPacXoll W TEMIIEPATypy MOIOTPETOT0 aTMOCHEPHOTO
BO3/yXa TOCJ€ TEMJIOBOTO HAcOCa, a TAaKKe HEeOoOXOAWMbIe 3HAUYECHUS
JaBJICHUSI BO3AyXa M MOIIHOCTH ucrounnka CBY sHeprum B Kamepe
JUTSL TOCYIIKH ¢ KOPPEKIMeEH 10 BIaKHOCTH NPOayKTa Ha Bbxoze. [o-
CcJIe KaMephl JOCYIIKHA YCTaHABINBAIOT HEOOXOIUMBIN pacXo/1 M TeMIIe-
paTypy XOJIOIHOTO BO3[yXa IIOCi€ TEIIOBOIO Hacoca B Kamepy
OXJIAKACHUS TOTOBOTO MPOJYKTa C KOPPEKIHEH O BIAXKHOCTH W TEM-
nepaType TOTOBOTO MPOIYKTa Ha BHIXOJE U3 HEE.
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YIAK 37.062.2
B.H. Bacuienko, JI.H. ®posaosa, . Koukun

COCTABJIEHHUE CTPYKTYPHOI1 MOJIEJIN
YHEPIOD®@®EKTUBHBIX TEXHOJIOT Uil
KOMBHUKOPMOB JIJ1s1 OCETPOBBIX PbIB

C UCHOJIb30BAHUEM MOCOJTHEYHbBIX ¥ COEBBIX
MOTrOHOB JIE301I0PALIUN

[MpeanpusarTus, CTpeMsACh COXpPaHUTh CBOM IMO3UIMU HA PHIHKE B
YCIIOBUSIX KOHKYPEHIIMH ¥ HECTaOMIHbHOCTH, BBIHYK/IEHBI HETIPEPHIBHO
yi1y4duiaTb HpOI/I3BOI[CTBeHHI>II>'I mpouecc, oCBarnBas HOBBIC TEXHOJIOTUN
u obopyznoBanue. Oco0yi0 OCTPOTY HPUOOPETAIOT BOMPOCH! YIy4lle-
HUSl METOJIOB IUIAHUPOBAHUS MPH pa3padOTKe WHHOBAIMOHHOM IpO-
nykun. CTPYKTypHBIMH DJIEMEHTAMH TEXHOJOTHYECKOTO IpoIiecca
SIBIISTIOTCS. TEXHOJIOTUUECKUE OIEPali U UX 00BETUHEHHUS B MOAIPO-
neccol. [Ipu cocraBnennn Mozeneit TeXHOIOTUN POU3BOICTBA KOMOH-
KOPMOB U1 OCETPOBBIX PhIO YUUTHIBAIH COCTaB, CBOWCTBA, KAYECTBO
CBIPbA, a TaKIKE BO3SMOKHBIC USMCHCHUA (1)H31/IKO-XI/IMI/I‘-IGCKI/IX, CTPYK-
TYpPHO-MEXaHHYECKUX, PEOJIOTHYECKUX M OPraHOJENTHIECKUX MOKa3a-
Teled B XOJie BBITOJHEHUS TEXHOJOTHYECKOTO TMporecca. Bribop
METOJO0B U TCXHUYCCKUX CPCIACTB MOACIHNPOBAHNUA HAMU OBILIT ornpeae-
JIeH, IPEKAE BCETo, IeJIeBBIM Ha3HAUEHUEM MOJICIIH.

[IpencraBienne CTpYKTYpPHOH MOAETH TEXHOJIOTHYECKOTO IPO-
mecca MPOMU3BOACTBA KOMOMKOPMOB JUISI OCETPOBBIX PHIO Ha OCHOBE
YHADUIPOBAHHON CTPYKTYPHI TEXHOJOTHYECKOW OMepaluy I03BO-
JSeT MPOU3BOAMTH aHAIIU3 TEXHOJIOTHYECKOTO MpoIiecca Ha Mpepo-
eKTHOM JTale IUIaHUPOBaHUA 0e3 HEOoOXOIUMOCTH pa3padaThiBaTh
MapaMeTPUYECKyI0 COCTABIISIIOIIYI0 MOJIEIH, YTO 3HAYUTEIBHO COKpPa-
HIaeT CPOKHU MPOBEACHUS OLICHKH PEAN3yEMOCTH IJIAHOB Pa3BUTHSI.

Hccneoosanus evinonnensvl npu punancosoii nodoepacke PH® 6 pam-
Kax Hayunozo npoexma Ne 23—-26—00119.

JlutepaTtypa

1. AnnpeiiunkoB A.B. IHTennekTyanbHbIi METO CUHTE3a TEXHOJIOTU-
yecknx nHHOBarmii / A.B. Aunpeitunkos // 3BecTust By30B. MammHOCTpOE-
Hue. —2003. — Ne 10. — C. 47-62.
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YK 665.1
B.H. Bacuienko, JI.LH. ®poaosa, A.I'. Kouapbsn

PA3PABOTKA SHEPTO3®®EKTUBHBIX TEXHOJIOTI Ui
XPAHEHUA U TIEPEPABOTKH
CEJIbCKOXO3SIMCTBEHHOM NPOAYKIIAU C
INPUMEHEHHMEM TEIIVIOBBIX HACOCOB

[Tpumenenue sHEProrhHEeKTUBHBIX TEXHOJIOTHIA XpaHEHHUS | Tie-
pepabOTKH CEeIbCKOXO3SHUCTBEHHON MPOMYKIUN C MPUMCHEHUEM TeTl-
JIOBBIX HACOCOB SBIIIETCA CIIOCOOOM COKpaImIeHHs 3aTpaT H, Kak
CJICJICTBUE, PACIIMPECHUS MPOM3BOJICTBA, CHIKCHHS CEOSCTOMMOCTHU
BBIIyCKaeMoOU npoaykuuu. Eiie oTHO NIpeuMyIecTBO TEMIOBBIX HACO-
COB — IIMPOKHUI JMANa30H MOUIHOCTH, MEPEKPHIBAIOIINI MOILIHOCTH
TOOBIX CYIIECTBYIOIINX TEINIONCTOYHUKOB. BHenpeHne opraHu3alm-
OHHBIX ¥ TEXHUYECKUX MEPOIPHUSITUIN 110 SHEPrOCOCPEIKESHHUIO C TPUME-
HEHHEM TETUIOHACOCHOTO OO0OpYIOBaHMS TMPH JOCTATOYHO TITyOOKOM
aHaIN3€e TEXHOJOTHYECKUX MPOIIECCOB MPOU3BOACTBA MO3BOJIICT 3HA-
YUTENTBFHO COKPATUTh MOTpeOJeHHE SJIEKTPOIHEPTHH, UTO SBIAETCS
HAYaJILHBIM IIarOM B ONPEEICHUH U YIPaBICHUHU YTJIEPOJHBIM CIIe-
JIOM TIPOMBIIIJICHHBIX npeanpusaTwii. [IpoBeneHa padora mo nmpumeHe-
HUIO PEKyIepaluy U yTHIW3AaIllMi BTOPUYHBIX SHEPrOPECYPCOB MpHU
UCIIOJIb30BAHUE MAPAKOMIIPECCUOHHOI'O TEIUIOBOI'O HAcoca, 4TO CO-
3/Ia€T peasibHble MEPCIEKTHBEI B CO3AaHUH YHEProd()(PEKTHUBHBIX TeX-
HOJIOTHMA  XpaHEHWsS ©  TepepaldOTKH  CEIbCKOXO3SHCTBEHHOU
npoaykuuu. Hemocrarkom CymieCTBYIOIIMX TEXHOJIOTUYECKUX JIMHUHN
SIBJISIETCSI TO, YTO B HUX HE PEAIM30BaHbl OCHOBHBIE IIPHUHIIUIIOB SHEP-
rocOepeXeHHsI, CBA3aHHBIC C PEIUPKYIIAIUOHHBIM HCIIOJIb30BAHUEM B
KAuecTBE TEIUIOHOCUTENS MEPEerpeToro mapa, HCKIOYEHa BO3MOX-
HOCTh pEKyIepanul W yTHIN3AINH BTOPHUYIHBIX YHEPTOPECYPCOB, a
TaKKe HE MPEAYyCMOTPEHO HCIONb30BAHUE MMAPOKOMIIPECCUOHHOTO
TEIJIOBOr0 Hacoca. Mcrnonbs3oBaHue KOHAEHCATOPA TEIIOBOIO HAacoca
B KauecTBE MaporeHepaTropa U MOATOTOBKH XOJOAHOIO BO3IyXa B UC-
MapuTelie TEIIOBOTO HAcoCa I MHTEHCUBHOTO OXJIAXKICHUS TTPOTYK-
WU SBISETCS TPENNOCBUIKAMH JUIS  CO3JaHust  0e30TXOHOU
9KOJIOTHIECKU YHCTON TEXHOIOTHH.

Hccneodosanus evinonnensvt npu gpurarcosotl noddepocke PHD 6 pam-
Kax Hayunozo npoexma Ne 23—-26—00119.
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YIK 663.321
E.I0. Kearoyxosa, I0.B. Bonoaaxckas

NCCIEJOBAHUE KHHETHYECKHUX
3AKOHOMEPHOCTEM PATMAIIMOHHO-
KOHBEKTHUBHOM CYHIKH IIJIACTHH SABJIOK ITPH
CTAIIUOHAPHBIX PEXKUMAX

Hapesannble miacTuHbl S0JI0K TOABEPralOT KOMOMHHUPOBAHHOM
paznanMoOHHO-KOHBEKTHBHOM cyke. [IpudeM HarpeB 010K IpOBOST
nH(ppaKpacCHBIMU JIy4aMH ¢ JUTHHON BOJTHEI B Auana3oHne 1,16—1,65 Mkm
¥ TIOTHOCTBIO TEILIOBOTO MOTOKA 2,69—5,44 kBT/M? pu 0IHOBpEMeH-
HOM KOHBEKTHBHBIM 00JyBE BO3ILyXOM JUIsl yAAICHUS HCIApSIEMBbIX W3
MpOIyKTa BOASHBIX MapoB ¢ HaudaiabHOUM TemmepaTypoil 293 K. Ilpu
aHajuM3€e CTAlMOHAPHBIX PEXUMOB PaJUalMOHHO-KOHBEKTHUBHOM
CYLIKH IUTACTHH S0JIOK YCTaHOBJIEHO, YTO B IEPHOJIC MOCTOSIHHON CKO-
POCTH CYIIKH YAAJISIETCS,, B OCHOBHOM, KalMJUISIPHAS U OCMOTHYECKast
Biara. [Ipu aToM Bes Temiora, IOABOANMAsI K INTACTHHAM SI0JI0K, 3aTpa-
YUBaeTcs Ha MHTEHCHBHOE TTIOBEPXHOCTHOE UCTIapEHHE BJIard, U TeMIIe-
paTypa IpoayKTa ocTaercsd HocTossHHOH. Ilpomecc cymiky miacTuH
A0JIOK MCCIIel0BaIM Ha KOMOMHUPOBAaHHON paanaliiOHHO-KOHBEKTHB-
HOMW CYIIWIIKE C UMITYJIBCHBIM 3HEPTOTIOABOIOM.

Cepunt 3KCIIEPUMEHTOB MPOBOAMIN C MOCTOSIHHBIMH IapaMer-
pamu: Temrneparypa npoaykra: 40 + 60 °C, ckopocTb IBHKEHHS TETLIIO-
Hocutens: 0,3—1,6 m/c, paccrostHre oT poaykTa 1o MK—mammer: 200 +
400 mm. Ilepnon yObIBatomIeii CKOPOCTH CYIIKH XapaKTepU3yeTCs CHU-
KEHUEM CKOPOCTH CYIIKH M YBEJIMYEHHEM TEMIEepaTyphl IIIacTUH 510-
JIOK, TIPY 3TOM YAAJISIETCS] OCMOTHYECKas U aficopOroHHas Biara. [1pu
3TOM TeMIlepaTypa 3TOH MOBEPXHOCTH YBEIMYUBAETCs. 30HA HCIape-
HUSI BIIaTW HAXOJUTCSI BHYTPH IUIACTHHEI sI0JI0Ka, a HE Ha ero MOBepX-
HOCTH, ITO3TOMY BJIara W3 LEHTPAJbHBIX CJIOCB IUIACTUH AOXOAUT /10
30HBI HCMIAPEHUS B )KUKOM BHJIE, a OT 30HBI HCMIAPEHUs 0 TTOBEPXHO-
CTH OHa JIBUXETCS B mapooOpa3HoM cocrosiHud. B pesynbrare nudde-
PEHLMATBHO-TEPMUYECKOTO aHaJIM3a M AaHajlu3a KHUHETHYECKHX
3aKOHOMEPHOCTEM Ipolecca pagualiOHHO-KOHBEKTUBHOM CYIIKH I1J1a-
CTHH SI0JIOK TpeJyIaraeTcs Cienyrolnuid MoaAXo/l K 00OCHOBAHHIO BBI-
0opa CTyneHUYaThIX PEXMMOB CyIIKH 070K, [Ipolecc pamuarioHHO-
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KOHBEKTUBHOW CYHIKH sIONOK pa30MBaeTcsi Ha HECKOJBKO Pa3InHBIX
10 MIPOAOJKUTENIFHOCTH 3TAIOB, HA K&KIOM M3 KOTOPBIX B 3aBHCHUMO-
CTH OT BHJa (POPMBI CBA3M UCTapsAeMON U3 S0JIOK BJIaru moaOupaercs
CBOM pallMOHAIBHBIN PEKUM palalliOHHO-KOHBEKTUBHOM CYIIIKH IIa-
ctud. [Ipu sTOM TemiepaTypa U CKOPOCTb TEINIOHOCHUTENS (BO3IyXa)
NpUHUMaIH (PUKCUPOBAHHBIE 3HAYEHUs, HEOOXOAUMBIE AJISI CBOEBpE-
MEHHOTO U 3()(PEeKTUBHOTO OTBOJIA HCTIAPSIEMBIX M3 IIACTUH SOJIOK BO-
JITHBIX T1apOB.
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Puc. a — xpuBsle cymku s remnepatypsl 333 K, 6 — KpuBbIe CKOpOCTH
cymku ais temnepatypsl 333 K

Ha pucyHke a, 6 mpuBeieHsI rpaduieckre 3aBUCUMOCTH OTIHCHI-
BaIOIIME MPOLECC CYLIKH: KPUBBIE CYIIKHA U KPUBBIE CKOPOCTH CYLIKH
npu Temmeparype 333K. Tak ke momydeHbBl aHaIOTHYHBEIE Tpadude-
ckue 3aBucuMocTH st Temmeparyp 313, 318, 323, 328 K. I[lonyuen-
HBIE TpaduyecKre 3aKOHOMEPHOCTH OyAyT HaMH MCIIOJIB30BATHCS AJIS
no00pa KOMOMHUPOBAHHBIX PEKUMOB CYIIKH 5I0JI0K. B nTore, MoxHO
OyZzeT JOCTUTHYTh PABHOMEPHOM CYIIKH SI0JI0K, YCKOPHUTH IIPOLIECC HC-
NapeHHs BJIard U3 TUI0JI0B SI0JI0K 3a CUET UCTIOIb30BAHUS UMITYJILCHOM
paboThl MHPPAKPACHBIX JIAMII, YBEIUYHUTh TEILIOBYIO 3((EeKTHBHOCTD
IpoIecca, yMEHBIINTb SHEPIro- U TPYA03aTpaThl Ha IPOU3BOJCTBO CY-
IICHBIX SOJIOK.
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YIK 663.321
E.10O. Kearoyxosa, N.C. Haymuenko

HCCJEIOBAHUE PATUAIIMOHHO-KOHBEKTUBHOM
CYHIKHA IVIACTHUH ABJIOK ITPU KOMBMHUPOBAHHOM
TEIIJIONIOABOJAE

Lenp paboTh! — yImydIIeHne KadecTBa CYIIEHBIX TUTACTHH SI0JIOK
U MOBBIIICHUE TETIOBON 3P (PEKTUBHOCTH MPOLIECCa CYIIKH 33 CUET UC-
MOJIb30BAHUS CTYNEHYATOrO peXuMa pagualliOHHO-KOHBEKTUBHOU
cymrku 16;10k. [Iportecc cyniku 010K NCCIeI0Bali B CIeAYIOMINX JHa-
Ma30HaX U3MEHEHHSI TEXHOJIOTHIECKUX TapaMeTPOB: TeMIIepaTypa BO3-
nyxa 293 K; ckopocts motoka Bo3ayxa — 0,3...1,6 M/c, TomuHa
TIACTHHBI 010K 1,5-10-3 M, pacCTossHHE OT MPOMYKTA 0 TOBEPXHO-
ctu UK-nmamrrer — 0,4 M. MBITEI T10/T6I SI0JTOK TIOBEPTAIOT HHCIICKITHH
U COPTHPOBAHUIO, KAIMOPOBKE, OUMCTKE KOXKYPBI, a 3aTEM Hape3aroT
TOHKUMH TUTACTHHAMH TONIUHON 1,5 MM. Hape3zaHHBIE TIIaCTHHEI 510-
JIOK TIOJBEPraloT KOMOWHHMPOBAHHOW paguaniMOHHO-KOHBEKTHBHON
cymike. [Ipuyem HarpeB s0JIOK MPOBOAAT WH(PPAKPACHBIMHU JIy4aMHU C
JUIMHOM BOJHEI B Auama3one 1,16—1,65 MKM U IIIOTHOCTBIO TEILIOBOTO
notoka 2,69-5,44 kBt/M* mpu 0THOBpeMEHHOM KOHBEKTHBHEIM 001yBe
BO3IIyXOM JUJISl VAQJIICHUS UCTIAPSIEMBIX U3 TIPOIYKTa BOJSHBIX ITAPOB C
HadanbHON TemnepaTypoit 293 K. Ilpu ananuse cTaliuoHapHBIX peXH-
MOB paJMallMOHHO-KOHBEKTUBHOM CYIIKH IIIACTUH SOJOK YCTaHOB-
JIEHO, YTO B TEPHOJEe TOCTOSHHOW CKOPOCTH CYIIKH yAalseTcs, B
OCHOBHOM, KaImIISpHAS U OcCMOTH4YecKas Biara. [Ipu »ToMm Bcs Temn-
JI0Ta, MOIBOAMMAS K TUIACTHHAM SI0JIOK, 3aTPauyuBaETCs] HA UHTECHCHB-
HOE TTOBEPXHOCTHOE WCIIApEHHE BIAard, M TeMIlepaTrypa MpOayKTa
OCTaeTcsl MOCTOSIHHOM. B pe3yinbpTraTe uccnenoBaHysl KHHETHYECKUX 3a-
BHCHUMOCTEH MpoIiecca pagualiOHHO-KOHBEKTUBHOM CYIIKH IUTACTHH
SI0JIOK TIPH CTAIIMOHAPHBIX PEeXKUMAaX pa3paboTaH CTYNEHYATHIH PEXKUM
CyIIKH sI0JIOK, CYIIHOCTh KOTOPOTO 3aKJo4aeTcs B cienyromem. Ha
MIEPBOM 3Tare MOpe3aHHbIe JOJIBKU SO0JOK TOMIUHON 1,5 MM Harpe-
BalOT WH(PAKpACHBIMU JTy4aMHu 70 Temnepatypsl 318 K npu omgHOBpE-
MEHHOM OO0AyBE BO3IYIIHBIM IIOTOKOM CO CKOpOCTBhIO 1,5 M/c B
TeueHue 6 MUH; Ha BTOPOM dTare — 10 TemrepaTtypsl 323 K u ckopoctu
BO3JYIIHOTO MOTOKa 1,2 M/C B TeueHue 18 MUH; Ha TPEThEM dTAre — J0
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temmepatypsl 328 K u ckopoctu Bo3aymHoro motoka 0,7 M/c B Tede-
Hue 12 MHH, 3aTeM BBICYILLICHHbIE A0 KOHEUHOU BiaxkHoctu 12 % mna-
CTHUHBI SI0JIOK 0o0pabaThIBaOT BKYCOBBIMU no0aBKaMU.
IIpoAOmKUTETFHOCTH BCEX TPEX BPEMEHHBIX ATAloOB OMPENCISUINCH
AKCIIEPUMEHTANIBHO B pE3yJbTaTe aHadu3a MOJYYECHHBIX KPUBBIX
CYIIIKH TIPU CTAIlMOHAPHBIX PEKUMaxX CYIIKH IUTACTHH s070K. M3 ana-
JU3a KPUBBIX CYIIKH U CKOPOCTH CYIIKH (pHC. a), TEMIIEPATyPHOU KPH-
BOI1 M TepMorpaMMeI (puc. 0) mporiecca paaruanuOHHO-KOHBEKTHBHON
CYIIIKH TUTACTHH 00K TPH CTYNIEHYATOM TEMIIEPATYPHOM H THAPOIH-
HAMUYECKOM PEKHUME BUIHO, YTO MMEIOT MECTO TPHU MEpPUOaa: IMPO-
rpeBa, MOCTOSIHHON M yOBIBaIOIIEH CKOPOCTEH CYILIKH.

U grar U kgrg t,MUH t, min
10 15 20 25 30 35 40 45 50 55 12 18 24 30 36
53
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Puc. a — KpuBasi CyIIKM M CKOPOCTH CYIIKH IUIACTUH SAOIOKIIPH CTYyIIEHYaTOM
peKHMe paslalliOHHO-KOHBEKTUBHOM CyIIKH; O — TeMnepaTypHast KpuBast u
TepMOrpaMMa CyILIKH IUIACTHH SIOJIOKIIPU CTYIIEHYaTOM PEXUME
paaualiOHHO-KOHBEKTUBHOM CYIIKH

[IpoBeneHHbIE FKCTIEPUMEHTANTBHBIC UCCICAOBAHUS U aHAIH3 TT0-
Ka3areJei KauecTBa MOIy-SHHBIX S0JOYHBIX TUTACTUH MTOKA3aIh UX BBI-
COKYIO MUIIEBYIO IIEHHOCTH, 00YCIIOBIEHHYIO BEICOKOH COXPAaHHOCTHIO
[EHHBIX TEPMOJIAOWIBLHBIX BEIICCTB U3-3a IPUMCHEHHS «MSITKUX) TEM-
MepaTypHBIX PEXKUMOB CYIIIKH M BEICOKOH HHTEHCHUBHOCTBIO BIIaroyaa-
TICHHUSL.
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V]1K66.047.4/.5
A.B. Ipannukos, E.M. Cyxopykos

PA3PABOTKA CIHOCOBA JPA’YKUPOBAHUS
JUCIIEPCHBIX ITPOAYKTOB C HCIIOJIB30OBAHUEM
TEINIOHACOCHOM YCTAHOBKH

B pe3ynbTaTe NpoBeeHHBIX TEOPETHUYECKHUX U IKCIIEPHUMEHTAIb-
HBIX UCCIIEZIOBaHUHN pa3paboTaH CHOCO0 APaKUPOBAHHS JUCIIECPCHBIX
MPOAYKTOB C HCIOJb30BAaHUEM MApPO3KEKTOPHON TEIIOHACOCHOU
YCTaHOBKH.

JluHus, peanusyromas NPEAJIOKESHHBIH Crnoco0, BKIIOYAET
B ce0s BO31yX03a00pHUK YJIMYHOTO BO3/yXa, 3aCJIOHKY PEryJIHpoBa-
HUSI TIOTOKA BXOJISINEIO BO3/AyXa, MapOKEKTOPHYIOTEIIIOHACOCHYIO
YCTaHOBKY (MCHapUTENh, KOHJIEHCATOP, KOMIIPECCOP, TEPMOPETYIIUPY-
IONIMI BEHTHIIb), JATYUK KOHTPOJS TEMIEpaTyphl M BIaKHOCTH,
pachpeeTUTebHbIA  KOJUIEKTOP, Ta30BYIO TOpeNKy, Z-HOPHIO,
CYyIIMIILHBIA MTKad, OTBOAAILYIO0 TPYyOy OTpaOOTaHHOTO CYIITHIHHOTO
areHra, (UIBTP-IMKIOH, 3aCJAOHKY PEIUPKYJSIIIMOHHOIO BO3AyXa,
PEIHPKYISAIUOHHYIO TPYyOy, OTBOJI OTPabOTaHHOTO BO3/yXa.

OCOOCHHOCTBIO TAHHOW JIMHUH SIBJISIETCSI TO, YTO CYIIMIBHBINA
areHT Iepej noAadell B CYIIWIKY IPOXOAUT 4epe3 KOHJEHCATOp Tel-
JIOHACOCHOM yCTaHOBKH, TJI¢ MPOUCXOJMUT €ro HarpeB 10 Tpedyemon
Temrepatypsl. Jlajgee oTpabOTaHHBIH CYIIMIBHBINA aT€HT HAMPABISAIOT B
UCITAPHUTEITh [Tl YMEHBIIICHHSI COIepKaHus B HeM Biard. YacTth orpa-
0OTaHHOTO CYIIMJILHOTO areHra, rnociie (QuiIbTpa-IUKIOHa, TTOBTOPHO
HCTIOJIL3YETCS JUTS CYIIKH PAKUPOBAHHOTO MPOAYKTA.

[Mpeanaraemplit cioco6 MO3BOSET: COKPATHTH PACXOJIbI SHEPIe-
TUYCCKUX PECYypCOB, YMECHBIIUTL MMOTCPU MOATOTOBJIICHHOTO CYHIWJIb-
HOTO areHTa MyTeM peUUpKyJsIuH OoTpaboTaHHOrO BO3AYyXa,
HCKJIIOYUTh BO3MOXKHOCTh TEPErpeBa BBICYIIMBAEMOI0 MaTepuana,
YCKOPHUTh MPOIECC CYIIKH Jpa)xKe 3a CYCT CHIDKCHUS BIAKHOCTH CY-
IIWJIBHOTO aréuTa, yBCJIMYUTh NIPOU3BOAUTECIILHOCTD 1I€Xa.
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YK 664
A.B. Tepéxuna

OIIPEAEJIEHUE D®@PEKTUBHOCTHU
N UMHTEHCUBHOCTHU MPOLECCA IIEPEMEIIINBAHUSA
MAMOHE3HOI'O COYCA

ITokazarensmu mporecca epeMeIuBaHus SIBISIOTCS HHTEHCHB-
HOCTE # 3G (eKTUBHOCTD. [Ipn monydeHnu sMynbcuii 3G (HEKTUBHOCTD
MEPEMEIINBAHNS MOXET XapaKTepU30BaThCS pPa3MepoM 00pas3yro-
HIMXCS YaCTHIL TUCTIEPCHOM (a3bl, a HHTEHCUBHOCTh — BPEMEHEM JI0-
CTIDKEHUS LelNM TIpolecca — OAHOPOAHOM CTPYKTyphl IIpu
MHOTOKOMITOHEHTHOCTH MPOAYKTa, MPU MUHHMAJIBHBIX JHEpreTHde-
ckux 3arparax. Jias Toro 4roObl OmpenesuTh BpeMsl AOCTHUIKEHUS
pe3yibTaTta mpouecca B Ka4ecTBE OLIEHKM MOKHO HCIIOJIb30BaTh 0e3-
pa3sMepHyI0 KOHLeHTpauuo. CMech yCI0BHO IPUHUMAIH JBYXKOMIIO-
HeHTHOU. IIpomykT cumTaercs OJHOPOJHO IEPEMELIAHHBIM, €CIIU
Oe3pa3mMepHasi KOHLIEHTpaLMsl CTPEMUThCA K equnuue. McenenoBanus
MIPOBOAMJINCH ¢ 00bEMOM MallOHE3HOTO coyca paBHOM 464 M. B mpo-
IykT BBoausock 300 wT. TpaccepoB. CpenHee coaep:KaHue KIIUYEeBOro
KOMITOHEHTa — Tpaccepa — B mpobax coctaBuio 4,64. Cerperammus
YaCTHI] HAYWHAETCS Tmocie 4,8 MUH MepeMeNInBaHus, CIeI0BaTEIbHO,
3TO BpeMs SBISETCS ONTHMAJIBHBIM IS JOCTIDKEHUS TpeOyemoro
pe3ynpTaTa.

JlucriepcHOCTh OMYJIbCUM  OTpeses-
eTcsl AMaMETPOM 3MYJIbIUPOBAHHBIX YaCTHI]
JKUIKOCTH,  HUMEIOIUX  IIapooOpasHylo
¢dopMmy, 1100 0OpaTHON €l BETUYHHOM, UK
BBIpaXKaeTcsl yJeNbHONH Mex(a3Hol moBepx-
HOCTBIO. Y IenbHas Mexda3Hasi TOBEpXHOCTh
JUCTIEPCHON CHCTEMBI paBHa OOIIeH HOBEPX-
HOCTH MeXAy (dazamwu, ACICHHON Ha o0BheM
JucriepcHol ¢aszbl. DPPeKTHBHOCTH Mepeme-
IMBaHUs ObUIA OLIGHEHA 110 JUCIIEPCHOCTH 3MyJibcHU. VccnenoBanus
MIPOBOJWINCH Ha MHUKpOcKone «Mukpomerp 3» NpH YBEIUYCHUH B
400 pa3. Cpemuuii quamerp dactur coctapun d =5 <107 M, a ynensHas
TIOBEPXHOCTh dMyJIbcuii paBHa Sy,= 1,2 -10° 1/M. UeM Bbile aucrnepc-
HOCTb 3MYJIbCUH, TEM 00JIee CTOMKOH SIBISCTCS IMYJIBCHSL.

Puc. Mukpoctpykrypa
MY IIbCUH
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YK664.3
N.C. Boromouos, M.B. Konbsuios, E.JO. Mapany.en

KUHETUYECKHME 3AKOHOMEPHOCTHU NOJIYYEHUS
IKCTPYANPOBAHHBIX BEJIKOBBIX TEKCTYPATOB

[onmy4yenue sKCTpyaaToB U3 3epHA parica MO3BOJISET MONMYyUUTh
JUHEHKY NPOAYKTOB C Pa3jIYHbIMU KauyeCTBEHHBIMH XapaKTEPUCTH-
KaMH{ KOPMOBOTO Ha3HaYeHHUs. DKCIIEPUMEHTANbHBIC HCCIEAOBAHHS 110
HOJIY4YEHHUIO SKCTPYIATOB IIPOBOIMIN Ha JABYXIIHEKOBOM 3KCTPYAEpE.
YcTaHOBNIEHO, YTO ISl TMOJyYeHHs MPOAYKTOB, ONTHUMAaJbHAs BIIAXK-
HOCTB 3epHa coctapisieT 20-22 %, Temmeparypa 1o JinHe padodeii ka-
MepBl 3KcTpyaepa wusMensercs oT 35 go 160 °C, mpu sToMm
ONTUMAJIbHASL YAaCTOTA BPALICHUS LIHEKOB 3KCTpyZAEpa COCTaBisieT 25
I'n, a yactoTa BpameHus mHeKoB nutarens coctasiget 20 ['m, 1. e. co-
oTHOoweHue coctasisier 1,2—1,3. IIpu 3TOM 3KCTPYIUPOBAHHBIN TEK-
CTypaT UMeIl XOpOoLIHne MoTpeOuTeIbcKre NaHHble B obnactu I (puc.).
[Ipu Tex >xe TemmepaTypHBIX MapamMeTpax U Hapamerpax BIaKHOCTH,
HO TIPY OTHONICHHH YaCTOTHI BPAllleHUs ITHEKOB pabouell kamepsl, K

4acToTe BpaIlIeHHs
Ty IIHEKa 3arpy304HOTO
45t
il . -’ OyHKepa B Juana3zoHe
351 1,3-1,45 u 1,05-1,2

301 i
2] HaOIOJaeTcs  MpoBa-

i
i‘:: 2 pUBaHHE NPOAYKTA, HO
104 i OTCYTCTBYET MEPEXO]
Gl BO B30pPBAHHOE COCTOSI-

uHue (ob6macte II). Ilpum

0 3 10 15 20 25 30 35 40 45 n Ty

KuHeTHyeckue 3aKkoHOMEPHOCTH MPOIIecca COOTHONICHHX  9acToT
3KCTPYAUPOBAHHSA BpalieHust HITHEKOB
ke 1,05 u Beime 1,45

HaOmoaercs npouecc rpanynupoBanus (o6maacts I11). Ilpu cootHoMIE-
HUH YacTOT BBIIIE 2 HAOIIOaJICs MPOIIecC TPAHCTIOPTHPOBAHUS CHIPBS
¢ mpoueccoM u3Mmenbdyenus (oonacts V). B obnactu V Habmrogaercs
HaIPECCOBBIBAHUE CHIPBS B pabodeii kamepe SKCTpyepa, B pe3ysIbTare
Yero MPOMCXOJUT €ro 3aKiuHuBaHue. TakuM oOpas3oM, B XoJe DKCIIe-
PUMEHTAIBHBIX UCCIEAOBAHUH MTOJIyYEHBl DKCIICPUMEHTAIIbHBIC KUHE-
TUYECKHE KpUBBbIE, MO3BOJAIOLINE pAIOHAIBHO HACTPaWBaTh
3KCTpyZep MO MPOU3BOJACTBO ONPEAEICHHOTO BUAA MPOAYKIIHN.
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YK 664.8
A.A. llleBuos, SL.II. lomOpoBcKkas

PA3PABOTKA OPUTUHAJIBHOM KOHCTPYKIIUA
IKCTPAKTOPA C KOMBUHUPOBAHHBIM
SHEPTOIIOJBOJOM

KoHCcTpyKIMK CyIIECTBYIOIIMX B HACTOSINEE BPEMs 3KCTPAKTO-
POB UMEIOT CIIEAYIOMINE HEJOCTATKH: HE MPEyCMOTPEHO HUCIOIb30Ba-
HHE JIONAaTOK BMECTO IIHEKa /i oOecrieueHus Oonee 3h(HeKTHBHOTO
NEePEMELINBAHUS IKCTPArupyeMoro MpoayKTa; OTCYTCTBYET BO3MOXK-
HOCTH Pa3JIeNbHOTO PEryJIMPOBaHHs CKOPOCTH BpallleHHs: pabounx op-
raHoB; He oOecneunBacTcs moaaep>kaHue HeoOX0IUMOH TeMIIepaTypsl
B pa0oueil 30HE IKCTpaKTOpa AJsl IPOBeACHUsI 0ojee NHTCHCUBHOTO
npolecca 3KCTPAaKLUKU; HE NMPELyCMOTPEHO NPHMEHEHHE HCTOYHHUKA
yIbTpa3Byka, obecmeunBaroniero Oonee 3()(EeKTUBHBIN BBIXOI 3KC-
TPAaKTUBHBIX BEILECTB.

B pa3paboTaHHOM IIHEKOBOM NPSIMOTOYHOM, COZIEPIKaIlEM T0-
PHU3OHTAIBHO PACMOJIOKEHHBIH KOPIYC C 3arPy304HBIM U Pa3rpy30d-
HBIM OTBEPCTUSMH W TEepPOPUPOBAHHBIM YYAaCTKOM, 3arpy304HBIi
OyHKep ¢ nuTaTeneM, COSUHEHHBIHN C 3arpy304HBIM OTBEPCTHEM KOp-
myca, IOoJbIi COOPHUK IKCTPAKTa, OXBATHIBAIONIHIA TIep(OPUPOBAHHBIH
Y4acTOK, pa3MEIEHHBIM B KOPILyCE IOJIbIM IIHEK C BUHTOBOW HABHB-
KOH, IPX MOMOIIH TIEPETOPOAKH U3 NMPYTHEB TOPU3OHTAIIBHBIN KOPITYC
paszeneH Ha KaMepy IPeABAPUTENbHON IKCTPAKIIMH U KaMepPy 3KCTPAK-
[UH C YIBTPa3BYKOM, TOPU3OHTANBHBIA KOPIYC OCHAIIICH ApOBOi py-
Oamkol ¢ marpyOKoM Ul MMoJadu BOJSHOIO Iapa U NaTpyOKoM s
0TBOJIa KOHJIGHCATa BOJSHOIO Iapa, a nepdOpupOBaHHBIN y4acTOK U
OXBATBHIBAIOIIUI €r0 MOJIBIA COOPHUK DKCTPAKTA BBITIOIHEHBI B (hopMme
KOHYCa, Cy’Karolllerocss OT TOPU30HTAIBHOTO KOpIlyca IO pasrpy3ou-
HOT'O OTBEPCTHS, P Y€M IOJIbIHA IHEK C BAHTOBOM HaBMBKOH pacmo-
JOKEH B Kamepe TIpelBapUTENbHON DKCTPAKIMA W BHYTPH HETO
NPOXOJIUT IOJIBIN BaJl C pab0YMM OPraHOM B BUJIE JIONATOK, 3aKperlIeH-
HBIX TI0 BUHTOBOM JINHUH, KOTOPBIH PacIIOJIOKEH B KAMEPE SKCTPAKLUH
C YJIBTPa3BYKOM.
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YK 620.97
A.A. lleBuos, H.A. CepalokoBa, P.JI. 3otoB

HOJYYEHHUE BO3OBHOBJISIEMOI'O BUOTOIIVINBA
TPETBET' O IIOKOJIEHUA METOJ0OM
I'MAPOTEPMAJIBHOI'O CKUKEHUS

B coBpeMeHHO! BO300HOBISIEMON OWOXHEPTETHKE OIHUM W3
TMEPCIICKTUBHBIX HaHpaBJ’IeHI/Iﬁ SABJIACTCS MHHOBAITMOHHAA TCXHOJOI'UA
THIPOTEPMATIBLHOTO CXKIKEHHS, KOTOpas MpeBpallaeT OpraHuuecKoe
ChIpbe B OMOTOILIMBO. B HacTosIIee BpeMss KOMMEpUECKUe BUIbI OHO-
TOILUIMBAa B OCHOBHOM IPOM3BOAATCA M3 MUIICBBIX W PACTUTCIIBHBIX
KYJIBTYP, OTHOCSIIUXCSI K OMOTOIUIMBY IIEPBOTO MOKOJIEHUS, TPOU3BOI-
CTBO KOTOPBIX COCTABISIET KOHKYPEHLHIO MPOHM3BOACTBY CEIIBCKOXO-
3STUCTBEHHBIX KyJIbTyp. ChIppeM Ui OMOTOIUIMBA BTOPOT'O MOKOJICHHUS
CITy’KaT OTXOJbI CEITbCKOX03IHCTBEHHBIX, JIECO3arOTOBUTENBHBIX U JIe-
peBo0OpabaThIBAOIIKX MPOU3BOACTB. [IpobmemMbl mpou3BoacTBa OHO-
TOIUIMBA  BTOPOTO  IIOKOJEHHUSI  CBSI3aHBI  CO  CJIOXKHOCTBIO
npeaABapUTeNbHON 00paboTku Gnomacchl. [Ipon3BoCTBO Takoro OHo-
TOIJIMBA OCTAETCSl MaJIOMPUBJIEKATEIEHBIM C SKOHOMHYECKOH TOUKU
3peHust. MUKPOBOJIOPOCITH MPECTABIAIOT OO0 HamboIee BHITOIHEII
WCTOYHMK CBHIPbA JUIS MOJy4YeHHs] BO3OOHOBIIEMOro OMOTOIUINBA, OT-
HOCSIIIErocs K TpeThbeMy MOKOJIeHHI0. B paboTe paccMoTpeHa onHa U3
HOCIEHUX TEXHOJIOTHH THUAPOTEPMAIBHOTO CHKMKEHUS] OMOMAcChI
MHUKPOBOJOPOCIEH, pazpaboTaHHas pOCCHMCKUMH YICHBIMU. TEeXHOJIO-
rus peayCcMaTpuBaeT MOAOTPEB MOATOTOBIEHHON BOAHON CYCIIEH3UH
IpU MEPEeMEIIMBAaHUK M CBETOBOM H3JIyUYCHHH, €€ THAPOTepMaIbHOE
cxmwkenre npu remmeparype 455-600° C u nanernu 10-30 MIla B
TeyeHrne 1-9 MUH B IPUCYTCTBUU KaTaln3aTopa; Cemaparuio 1 oxja-
JKJIEHHE TOJTyYeHHBIX IPOTYKTOB U MX OTBOJI B KAU€CTBE TOTOBOTO OMO-
TOIIMBA. ABTOpPaMH BBISBIICHBI pe3epBbl 3PPEKTUBHOCTH H3BECTHON
TexHonoruu. [IpenoxkeHo ucrnonb30BaTh CBEPXKPUTHUECKHE (ITFOUIBI
JUOKCHUJIA YTIIEpo/ia B MPOIecce pereHepaluy reTeporeHHOTO KaTajn-
3aTopa, U CHU3UTh HKCIUTyaTallMOHHBIC PACXO/Abl Ha KOHJICHCALUIO Ta-
POB IMOKCHAA YTIEPOAA U OXJIaKACHUE IIPOIYKTOB THAPOTEPMAIBHOTO
CKMKCHHA C IPUMCHCHHUEM TCXHUKU HU3KUX TEMIICPATYP.
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YK 664.8.047:621.5
I'.B. Kanamnukos, O.B. YepHsieB

MOIAEPHU3ALINA MEXAHU3MA KOJIEBATEJIBHOI'O
ABUXKEHUWSA CEKIIUU JIEHTOYHOU CYHINJIKA

OHeprodpQekTHuBHAsE OKCIUTyaTalWss JEHTOYHOH  CYIIWIKH
MMeeT Ba)KHOE 3HaUeHHE C TOUKHM 3pPEHUs pelIeH s 3aad d3Heprocoepe-
JKCHUSI BCErO TEXHOJOTHMYECKOTO O00OpyNOBaHUS W OOecreueHus
HaJIe)KHOW PabOTHI OTAETBHBIX MEXaHU3MOB KOHCTPYKIIHH.

OmHUM W3 OCHOBHBIX HAIPABJICHUH MOBHITIICHHS YHEPTrodddek-
TUBHOCTH JIGHTOYHOM CYIIIMJIKY SIBJISIETCS UCIIONB30BaHNE KOJIebaTeb-
HBIX SIBJICHUH, CIOCOOCTBYIOIIMX OJHOBPEMEHHO M MHTEHCH(UKAUK
mporecca Cymkd Chipbs. llpu 3TOM akTyanbHa 3amada MPUMEHEHUs
Ha/IeKHOTO MeXaHW3Ma IOABOJa KoIeOaHH Tra3opacipeaeauTeaTbHON
PeLIETKH CEeKIIUH CYIIHUIIKH.

Lenp paboTHI 3aKitoyaeTcss B MOACPHU3AIUN MEXaHU3Ma KOJIe-
0aTeIpHOTO ABIKEHUS CEKIINH JICHTOYHOW CYTITHIIKH.

B npennaraeMoil KOHCTPYKIIMH CYLIWIIKH TPAHCIOPTEP C CeTda-
THIMM IIJJACTHHAMH IIAPHUPHO 3aKpeIUIeH ¢ MOMOIIbio oced. Cexuus
CYIITWJIKA MMEEeT HampasJsione pabodell BEeTBH LEMHOTO TPAHCIIOP-
Tepa, KOTOpPbIe COEAMHEHBI C Py KMHAMU, 3aKpEIUIEHHBIMU Ha KOpITyce
C BO3MOXKHOCTBIO CO3JIaHHS KOJeOAaTeIbHOTO JBMYKEHHS CETYaTBIMU
TUTACTUHAMH M KOJIe0aTEIbHOTO COCTOSIHUS YaCTHI] CJIOS AUCIIEPCHOTO
MaTepuana.

Hanpagnsioriye ceKiny BHITIOTHEHB! Pa3pbIBHBIMU IO IJTHHE CY-
IIMJIKA U CHAa0XXEHBI 3aKPYTJIICHHBIMH TUIABHBIMH TOPIIEBBIMH CTOPO-
HAMH, a OCH TEJEeCKONMMYECKH YCTAHOBJIEHHI B TOJBIX BTYJKaXx,
CHa0>KEHHBIX CEKTOPHBIMU MPOPE3SIMHU C JeMIT)EPHBIMU BCTABKAMH.

CHmkeHHe SHepro3arpar JEHTOYHOH CYIIMIKK 00ecreunBaeTcs
BCJICJICTBUE CHIDKEHUS THIPOUHAMHYECKOTO COIPOTUBIICHHUS MTOTOKY
CYIIWJIBHOTO areHTa co CTOPOHBI ra30paclpeeIMTeIbHON PEIIeTKH, a
TaK)Ke CHIDKEHHUS MOTeph HANOPHBIX XapaKTEPUCTUK TEIIOHOCHUTEINA,
WCTIOJIh30BAHMS MHEPIIMOHHBIX CHJI 1 KOMOWHUPOBAHHOTO THIIPOMHA-
MHYECKOTO PEeKUMa CJI0S AUCIIEPCHOTO MaTepralia ¢ KoieoaTeTbHbIMA
pe’XMMaMU JBMKEHUS CEKIINH CYTITHIIKH.

28



CEKLIUS
CHUCTEM YIIPABJIEHMSI,
WH®OPMALIUU
U TEJEKOMMYHUKALIUUA

PykoBoauress npogeccop B.K. butiokos






YK 681.3
P.C. Jlonatun, B.J. Meepcon

ABTOMATHU3UPOBAHHASI CUCTEMA U3YUYEHUS
AHTJIUMCKOI'O SI3BIKA

Y4eOHBI Mpoliece SIBISIETCS HEOOXOAUMOM COCTABIISIONIEH MPU
ITOATOTOBKE CHEIHAaINCTOB Pa3lWYHBIX HalpaBiieHWH. B Hactosiee
BpeMsl K yueOHOMY TIPOIIECCY MPEIbABIISAIOTCS TPeOOBaHMS, CBI3aHHBIC
C €ro COBEPIICHCTBOBAHUEM, ITyTEM BBEJCHHUS HOBBIX (POPM M METOIOB.

Co3znmanre HOBBIX (POPM M METOJIOB B 00pa30BaTEILHOM Cpeie sB-
JI€TCs aKTyaJbHOM 3a/1aueid.

Lenpto paboThl sBiIsSIETCS pa3paboTKa MPOTPAaMMHOTO MOJYJIS
ABTOMAaTU3WPOBAHHOW O0ydYaromield CHCTEMBI, IMO3BOJIIONIETO IMOBBI-
CUTh AWHAMHUKY OOYYEHWS, a TAaKKe COKPATUTh BPEMs OIIEHWBaHUS
YCIEUTHOCTHU MOATOTOBKH.

AHanmu3 CymIecTBYIOMMX OOYyYarommx WH(POPMAIMOHHBIX CH-
CTEM U pa3paboTka (yHKIMOHAIBHON CXEMBI, OTBEUAIOIIEH 3a paboTy
oOyuJarolieil cuCTeMBl, SIBIISIETCS BaXKHOMN 3ajjaueii B Ipoliecce aBTOMa-
TU3aIUY.

B nanmHOM moaxone K yCBOEHHIO ITOJIb30BaTEIEM TEOpeTHde-
CKOTO MaTepuala IMpeIoCcTaBIsIeTCsl BO3MOKHOCTh KOHTPOJISI BEPHBIX U
HEBEPHBIX OTBETOB.

Cucrema o0y4eHHUs TpeyCMaTpUBaeT OrpaHUYEHUE TOCTyIa K
TECTOBOMY PEIIaKTOpYy.

[Tapois agMUHHCTpPATOpPa MO3BOJISIET OCYIIECTBIATh CO3AaHNE U
peAaKTHPOBAaHUE TECTOBBIX 3a/IaHUH.

ITapois monp30BaTens MO3BOIISIET TPONUTH TECTUPOBAHNUE, YKa3aB
pu 3toM O.1.0., Ha3BaHNE CTPYKTYPHOTO MOIPA3ICICHHUS.

[Ipumenenne uHGOPMALMOHHBIX OOYYAIOMIMX CHUCTEM I103BO-
JSIET MOBBICUTH COJEPIKATEIBHOCTh TEOPETHUECKUX W MPAKTUIECKHX
3aJlaHU#, a TAK)KE COKPATUTh BPEMs IIPU OICHUBAHUU YCIICITHOCTH MX
BBITIOJTHCHUSI.
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YK 004.94
M.B. ®unarosa, M.A. lllapos

1C:ERP KAK OCHOBA ABTOMATH3AIIMHA CKBO3HBIX
BU3HEC-TTPOLIECCOB

VYcnemHoe (GyHKIMOHUPOBAHUE B JKECTKUX YCIOBUSAX KOHKY-
PEHTHOH cpelbl AUKTYEeT COBPEMEHHBIM HPEANPHUATUSIM 3()QPeKTuBHO
OCYILIECTBIISITh CKBO3HBIE OM3HEC-TIPOIIECCHI C UCTIONB30BaHHEM COBpE-
MEHHBIX HH()OPMAIIMOHHBIX CUCTEM.

CKBO3HBIE OM3HEC-TIPOIIECCHI — 3TO TAaKWE IICJICHAINpaBICHHBIC
NPOIIECCHI TPEANIPUSTHSI, KOTOPBIE BBHIMOIHSIIOTCS MOOYEPEIHO B pas-
JWYHBIX CTPYKTYPHBIX MOAPA3IEIECHUSX IPEANPUATHS, TPUBOIAIINE K
KOHEYHOMY 33JaHHOMY PE3yJbTaTy.

ABTOMaTH3aLUsA CKBO3HBIX OM3HEC-IIPOIIECCOB MO3BOJISIET MHO-
TOKpPaTHO COKPAaTUTh AyOnupoBaHHe MH(OpMAIMU, ¢ KOTOPOH pabo-
TAIOT Ppa3IW4HbIC [OAPA3AENCHUS NPEANpPUATHS, COBPEMECHHBIC
nHGOPMAILMOHHBIE CHCTEMBI IO3BOJIAIOT BECTH LEHTPAIN30BAHHBIN
y4aeT HHPOPMAIUH, IPEICTABIII0 YA00HY0 (hopMy paboTHI ¢ Hell. AB-
TOMaTH3aLusl JEJOBBIX MPOLECCOB MPEIANPHUITUS TaK K€ MO3BOJISIET
€IMHOXIbl BHOCHTh HMH(OpMAaIMio, KOTOpas CTaHOBUTCS IOCTYIHA
BCEM MOJIpa3/IeNICHHs] IPEANPHATHS, Y KOTOPBIX €CTh IOCTYII K IaHHOH
WHPOPMALIUH.

OpHUM U3 COBpPEMEHHBIX MH(OPMAIMOHHBIX CHCTEM KOTOpHIC
MIO3BOJISIIO ABTOMAaTU3MPOBATh CKBO3HBIE OM3HEC-IPOLIECCHI SBISIETCS
1C:ERP VYnpasnenue npeanpustuem 2. JlanHast KOMIUIEKCHasE HHPOP-
MAalMOHHAsl CHCTEMa YIIPaBJICHUS NMPEeNNpPUATHEM CO3JaHHas KoMIa-
Huer 1C, MO3BOJISET aBTOMATH3UPOBATh CKBO3HBIE OM3HEC-TIPOIISCCHI
NPEANPHATHUS, KOHTPOJIUPOBAThH MX, OPTAHU30BBIBATh U OLIEHUBATH Pa-
00Ty CTPYKTYPHBIX MOAPa3/ACICHUI MPEANPHUITHS 3a1eHiCTBOBAHHBIX B
CKBO3HOM OHM3HEC-TIpOLIEcCE.

Janroe mporpammHoOe obecrieueHne uMeeT Te (pyHKINOHATIbHBIE
BO3MOXXHOCTH, KOTOPBIE MO3BOJSIOT d()()EKTUBHO YIPABIATH CKBO3-
HBIMU OM3HEC-NPOLIECCAMHU PA3IMYHBIX PEANPUATHH.
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YK 338:045
AM. I'pemionkoB

®OPMHUPOBAHUE IIU®POBOI NHOPACTPYKTYPHI JIJISA
PA3PABOTKHU U PEAJIN3ALIMU HHHOBAIIMOHHOM
CTPATETMH OBECIIEYEHMS ITPOJIOBOJIbCTBEHHOM
BE3OIIACHOCTH

VYupasnenue pazsutueM AlIIK kak u Bceil HallmoHAIBHON YKOHO-
MUKOH B MOCIICHHUE TOJlbI 0a3MPYeTCs Ha METOJIOJIOTUH MPOSKTHOTO
OAX0AA.

B coBepiieHCTBOBaHUM B MEPBYIO OUYEPElh HYKAACTCSI HHHOBA-
LMOHHAsI HHPPACTPYKTYpa, TaK Kak s 3 (HEKTUBHON peanu3aliy HH-
HOBAIlMOHHOW  CTpaTerdu  OOecleYeHHs  MPOIOBOJBCTBEHHOU
0e30macHOCTH HeOOXOIUMBI OJIarONIPUSATHBIEC YCIIOBHS.

Jis apdexTuBHON peanu3alud WHHOBAIMOHHOW CTpaTeruu
obecrniedeHus MPOJOBOIBCTBEHHOM 0€30MTaCHOCTH HEOOXOMMBI OJ1aro-
MPUSATHBIC YCIOBHUS.

B cooTBeTcTBUM C SKOCHCTEMHBIM TOIXOJ0M, MHHOBAIMOHHAS
“HPPACTPYKTYpa TEPSET CBOIO OTPACICBYIO U TEPPUTOPUATBHYIO O4ep-
YEeHHOCTb M MOXKET OBITH OTOXKJECTBIICHA C HHHOBAIIMOHHOMN CHCTEMOI,
TOJIBKO HE ¢ HallMOHAJIIBHON WJIHM PErHOHAIBHOM, a C KOPIIOPATUBHOM,
TOYHEE, KBa3UKOPIOPATUBHOM, TaK KaK €e 3JIEMEHTHI HE BCTYIAIOT B OT-
HOIIICHHUS, OTPAHNYUBAIOLINE UX IOPUANUECKYIO CAMOCTOSTEIBHOCTb.

Hudposoit hopmaTr GyHKIMOHUPOBAHUS KBa3HKOPIIOPATHBHOM
nHHOBaIMoHHOM cuctemsbl AlIK, ee mmaTdopmu3aius u BKIIOUCHUE B
Mojieh ITUGPOBOTO ABOWHWKA BhIcOKOoTeXxHONMOrmuHOro AIIK mo3Bo-
JIJ YOPOCTUTh CTPYKTYpPY, MHUHMMH3UPOBAB COCTAaB YYaCTHUKOB, a
3HAYUT 00ECIICUHT €€ HaJIe)KHOCTh U yCTONYHUBOCTb. TaK, JJIS peann3a-
[IMU MOHUTOPUHTOBBIX M aHATUTHYCCKUX (PYHKIMHI TPU UCIOJIH30BA-
HUU UUQPOBBIX TEXHOJOTHH HE TpeOyeTcss CO3laHhe OTIENbHBIX
ciyx0. Takne pyHKIINM aBTOMAaTHYECKH MOTYT BBITTOJTHATHCS Ha Oa3e
uudpoBoi miarGopmel, B pe3yibTare 00pabOTKH pa3MELICHHBIX Ha
HEW JaHHBIX ¥ MOCTYHAIONINX 3alpPOCOB.
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YK 004.57.08.631
O.I'. Crykano, C.A. IlutsiteB

IJIAT®OPMA «1C: IPEJAIPUSITUE» KAK CPEJICTBO
PA3BPABOTKH HEMPOHHOM CETH JJI51 YIIPABJIEHUS
BECIIUJIOTHBIMHU TPAHCIIOPTHBIMH CPEJICTBAMU

B coBpemeHHOM Mupe pa3BUTHE OECHHMJIOTHBIX TPAHCIIOPTHBIX
cpenctB (BTC), B wacTHOCTH aBTOMOOWIIEH CEIHCKOTO XO3SAUCTBA C
KaXXZIbIM TO/IOM yCcKOpsieTcsl. be3ycnoBHO, OsSBIEHHE Ha MOJISX TpaHC-
ropTa, yIpaBieHHe KOTOPHIM He TpeOyeT MOCTOSHHOTO BMEIIaTelb-
CTBa Y€JIOBEKa, TTO3BOJIUT OOJIETYHUTD TSKEIBIA TPy arpapues.

Opnako ©Oe3omacHOe MEPEABHIKEHWE TaKOTO TPAHCHOPTHOTO
CPeICTBa HEBO3MOXHO 0€3 CHEIMalbHBIX OTKa30yCTOHYHBEIX IIPO-
TPaMMHBIX CpencTB. [ aHamm3a MaHHBIX OOPTOBBIM KOMITBIOTEPOM
HEOOXOIUMO HCIIONB30BaHUE CIOXKHBIX Mporpamm. IlpakTuuecku Bce
CUCTEMBI pabOTalOT C UCIOJIH30BAHHEM TEXHOJOTHH HEHPOHHBIX CET
ed. briarogapsi JaHHOW TEXHOJOTHU KOMIIBIOTEP MOXKET Paclo3HaTh
nBrokymmiics psaom ¢ bTC npyroit aBToMoOWIIb, 4YeTI0BEKa, ’KUBOTHOE
B YCJIOBUSIX IUIOXOM BUAMMOCTH WJIM U3HYPUTEIBHOTO 3HOS. B cBsizu ¢
STHUM BO3HHUKIIA Hjes pa3paboTarh MporpaMMHOE 0OecriedeHne, KOTo-
POC CMOXKET pa6OTaTb C MOJIYYCHHBIMU NaHHBIMU PCAJIbHBIX HCIIbITa-
HUI J1aTa-CeTOB, YTO TO3BOJUT COCPENOTOUYUTCS HA M3YUEHUH CaMHUX
ANITOPUTMOB ¥ aHAITM3E NaHHBIX. TEeXHOIOTHH UHTETPALUH IIaT()OPMBI
«1C: Ipennpustue 8.3» MO3BOJIAIOT OCYIICCTBIATh OOMEH JaHHBIMH
00 aHanmm3e ¢ APYTUMHU TporpaMMamu. BeITpyxkaTh WHGOpMAIUIO
MOJKHO B JIPYT'YI0 HH(POPMAaIMOHHYIO 0a3y WM JK€ B OTJIEBHBIN (aiin
B BHUJIC BBIXOJHBIX AHHBIX, KOTOPHIE Jajiee MOXKHO ITO/ICTaBUTh B OT-
geT. Takum o06pazoM, MOXHO pa3paboTaTh MPHUKIATHOC PEIICHUE,
¢ynkunonupyromee Ha mardopme «1C: [Ipennpusitue 8.3», KoTopoe
WCTIOJIB3YETCs IS aHAIIN3A IAaHHBIX U3 JaTa-CeTOB IEePeIBIKEHHS Oec-
NIJIOTHBIX TPAaHCIIOPTHBIX CpeicTB. B pesysnbraTe aHanusa Oyaer npu-
MCHATHCA HCﬁpOHHaﬂ CE€Tb, BCICACTBUE 4YECTO €€ MOXHO 6yIlCT
WCTIOJIH30BATh JIJISl ONTUMU3AINN aJTOPUTMOB YIPaBICHUS OOPTOBBIM
KOMITHIOTEPOM aBTOMOOHIIS.
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YK 004.4°22
J.H. bakaes, A.O. Byrenko

HNCCIEJOBAHUE BO3MOXKHBIX YI'PO3 U PUCKOB,
CBSI3BAHHBIX C PEAJIN3ALIAEN ITIPOEKTOB
IO PA3BUTHIO PEJINPUATHAN
MSCOIIEPEPABATBIBAIOIIENA TPOMBIIIIJIEHHOCTH

IIpoexTHOE yIpaBieHHe pa3BUTHEM INepepadaThIBAIOIINX MIpeI-
MPUATHIA — 3TO CUCTEMHAs pa3pa0doTKa, MOJ00Has BHEAPEHHUIO HHHOBA-
LIUOHHOTO TPOAYKTa, TpeOymomas MO3TalHOW pealu3aluu U
BKJIFOUEHHSI B OTOT IIPOLIECC BCEX OTBETCTBEHHBIX 3a 3(dexkTuBHOE
yIpaBiIeHHE UCTIONHUTENEH. B cOOTBETCTBUY ¢ TaKUM MOAXOIOM CTa-
HOBHTCS OUYEBUIHBIM U HEOOXOANMBIM yUET U OLIEHKA PUCKOB peaIn3a-
MM BCEX JIEUCTBUU 10 YNPABICHUIO Pa3BUTUEM MPEANPHUATUN
MsicoriepepadaThiBatoniel mpoMbIieHHocTH. Baeapenne Unanyctpun
4.0 B mepepabaThIBAIOIIYI0 KOMIIAHHIO TpeOyeT BBIMOJHEHUS 00Jb-
LI0Tr0 KOJIMYECTBA ONepanuid. ITH ONEpaIuy JODKHBI IJIAHUPOBATHCS
U YIPABIATHCS, TO €CTh CaM MPOIecC MOKET OBITH OIpEe/IeNieH Kak Mpo-
exT. OCHOBHOM LIEJBI0 YIPAaBICHUS JIIOOBIM MPOEKTOM SBIsieTCs d¢-
(heKTHBHOE HOCTHKEHUE KeJaeMou 1eu. JJaHHas nenb coxpaHsercst 1
B CIy4yae peayin3aliiy mpoekTa 1o Bueapenuro Muaaycrpun 4.0 B iepe-
pabaTbIBarolee MPOM3BOACTBO. PHckU peanu3anny mpoeKkTa BHEApe-
nusi Uanpyctpun 4.0 B mepepabaTpiBaromiee MPOM3BOACTBO ObUIH
OTIMCAHBI U OLIEHEHbI METOIOM IOJIYKOJNYECTBEHHON oueHKHu. Kputu-
YECKHM PHCKOM SIBISCTCSI HEXBaTKa KBATU(HUIMPOBAHHOW pabodeit
cuiibl. [IpoOneMHBIMU pUCKaMHU SIBJISTIOTCSI OIIMOKH B TPOEKTUPOBAHMH,
HEIOCTATOYHBIN JACHEKHBIN MOTOK 10 MIPOEKTY M HeXBaTKa (PMHAHCO-
BBIX PECYPCOB Ha TEXHHYECKOE OOCITYXKMBAHHE M HKCILUTyaTalnio 000-
pyIdoBaHMs. DOTH PUCKHM MOXHO YMEHBIIWTb, CO3AaB (HMHAHCOBBIN
pe3eps 1o Havana BHeapenust Uunyctpuu 4.0. Y nocnennee, HO HE Me-
Hee Ba)XKHOE, 3TO HEOOXOAMMOCTh B KPaTKOCPOYHOM pEIIEeHHH TIIa-
TEJILHOTO O0YYEHHUS yXKe MPUHATHIX Ha PadOTy COTPYAHUKOB, MTOUCK U
MIPUBJICYCHNE KIIIOYEBBIX COTPYAHUKOB MTyTEM XEIXaHTHHIA.
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YK 004.4°22
C.E. lemuuen

HHPOBJIEMbBI AHAJIN3A JAHHBIX
JAPEBOBUJHBIX CTPYKTYP

JpeBoBUAHBIE CTPYKTYpHl JaHHBIX HTPAIOT KIFOYEBYIO POJIb B
MHOTHX O0JIaCTSIX, HAUMHASA OT MH(POPMAIMOHHBIX TEXHOJIOTHHA H 3a-
KaH4MBas OuoJorueit u connonorueii. OqHaKo UxX aHaIu3 MOXKET MPeJ-
CTaBIIATH COOOH HEMPOCTYIO 3334y, KOTOPYIO HMEET CMBICI BBIIEIUTh
B HECKOJIBKO KITIOUEBBIX IpobuieM. IlepBas mpobiema — 3T0 CII0KHOCTh
00paOOTKN M HWHTEPIIPETALMU JaHHBIX B JAPEBOBHUIHBIX CTPYKTYypax.
Korga nemno o6cTouT ¢ iepeBbsIME IPUHATHS PEILICHUH, CIIOKHO BU3Y-
ANM3UPOBATH U MOHATH UX CTPYKTYPY, OCOOSHHO €CJI 3TO MacIITaOHbIE
JepeBbi. DTO 3aTPyAHAET aHAIN3 M MPUHATHE 0O0CHOBAHHBIX peIe-
HUI HAa OCHOBE 3THX JaHHBIX. BTopas npoGiema cBsizaHa ¢ BBIOOPOM U
npuMeHeHneM 3()(EeKTHBHBIX alTOPUTMOB aHANIH3a JTAHHBIX B JIPEBO-
BUIHBIX CTPYKTypax. MHOTHE CTaHIapTHBIE aJTOPUTMBI MOTYT OBITh
HeSq)(i)eKTI/IBHBIMI/I WKW HEaOallTUPOBAHHBIMU JIA pa6OTI)I C TaKUMU
JaHHBIMU. DTO TpeOyeT pa3paboTKU CIEeHUATU3UPOBAHHBIX METOJOB,
YTO MOXET OTPEeOOBaTh TOTIOTHUTEIHHBIX UCCIIEAOBAHUIN U PECYPCOB.

Tperpst mpobiemMa KacaeTcs TOYHOCTH aHanu3a. M3-3a HeogHO-
POOHOCTH JaHHBIX M pa3HOOOpa3usi BETBICHHUH JPEBOBHIHBIX CTPYK-
TYp MBI MOKEM CTOJIKHYTBHCS C MOTEPEl TOYHOCTH TIPU aHAIn3e. JTO
MOJKET MPUBECTH K HETPABWIIBHBIM BBIBOJIAM M HETIPABMIIBHBIM perlie-
HUSM Ha OCHOBEC aHaJIN3a TaKHUX JaHHBIX.

YerBepTas mpodiieMa, KOTOPYHO CTOUT YyIIOMSHYTh, — 3TO YIPaB-
JeHue U 00paboTKa OOJBITIX 00HEMOB TAHHBIX B IPEBOBHIHOMN (hopme.
Ot0 TpedyeT pa3paboTKH HOBBIX METOJIOB M HHCTPYMEHTOB JIJIS YIIPaB-
JICHUA TaKHUMHU JaHHBIMHU.

B 3axirouenue, CTOUT MOYEPKHYTh, YTO aHAU3 JaHHBIX B Jpe-
BOBH/IHBIX CTPYKTYpax — 9TO BAXKHOE HaIpaBJICHHE UCCIICJOBAHHM, KO-
TOpOE MPEACTABIISIET COOO0M BBI30OB JUIS CIICHUATHCTOB MO0 CUCTEMHOMY
aHaIun3y, yrpasieHuto 1 00padboTke nHpopMarmu. Pemmenue 3Tux mpo-
OleM TpeOyeT COBMECTHBIX YCHJIMH HAyYHOTO COOOIIEeCTBA M HWHIY-
CTpHH.
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YK 004.4°22
M.A. Kopa6aun

COBEPHIEHCTBOBAHUME CUCTEM ERP METOJAMUA
KOMIUVIEKCHOI'O MOJAEJIMPOBAHU

CosepiiieHcTBOBaHHEe cucteM ERP MeTomamu KOMIUIEKCHOTO
MOJICTUPOBAHUS TIPECTABISACT COOON KIFOUYEBOW acleKT B Pa3BUTHH
cOBpeMeHHOro Om3Heca. B Hame Bpemsi, kKorja KOHKYPEHIUS CTaHO-
BUTCA Bce OoJiee ocTpoil, 3¢ deKTHBHOE ynpaBieHHe OU3HEC-Tpolec-
CaMH CTaHOBUTCS HEOOXOJUMOCTBIO. METOABl  KOMILIEKCHOTO
MOACIUPOBAHUA IMO3BOJIAIOT BHUMATCIIbHO aHAJIM3UPOBATh U OIITUMU-
3UpOBaTh BHYTPEHHHE ONEPAl KOMIIAaHWUH, yIy4Ilas ée KOHKYPEHTO-
crocoOHOCTh ¥ ToBbITIas 3QdextuBHOCTh. Cucrembl ERP (Enterprise
Resource Planning) urpatoT BaXHYIO pOjbh B YIPaBIECHUH pPeCypcamMu
KOMITaHUH, BKJIIOYas ()UHAHCHI, MPOHM3BOACTBO, 3aKYIKH, MPOJAKU
u T. 1. OnHaKo, UIi MAaKCUMH3AlUH UX MOTEHIMANAa HEOOXOIUMO He
TOJILKO BHEJIPEHUE, HO W IMMOCTOSTHHOE COBEPIICHCTBOBAHUE U ONITUMH-
3anust. KomriekcHoe MOAenrpoBaHUE TO3BOJISIET MCCIEAO0BATh pas-
JUYHBIC  CIICHApHH ¢ynkumonuposanuss ~ ERP  cuctemsl,
NPOTHO3UPOBATh €¢ TOBEJACHUE B PA3IMYHBIX YCIOBHSAX W BBIIBIATH
BO3MOJKHBIE TTPOOJIEMBI HIIH y3KHE MECTa, KOTOPBIE MOTYT 3aTPyIHATh
3¢ deKTHBHOE yHpaBieHHE. DTOT MOAXOJA HE TOJNBKO IOMOTAaeT BhI-
SIBUTh U PEUINTh TEKYIIHE MPOOIEMbI, HO M CIOCOOCTBYET OoJiee TITy-
OOKOMY TIOHHMaHHIO OH3HEC-TIPOIECCOB KOMIIAHMH B  IIEJIOM.
biarogapsi KOMIUIEKCHOMY MOJIEIUPOBAHUIO, YIIPABICHLBI MOT'YT IIPH-
HUMaTh OoJice 0OOCHOBAHHBIC PEICHMS, OCHOBAHHBIC HA JAHHBIX U
aHaJIMTHUKE, YTO B CBOK O4Yepellb CIOCOOCTBYET POCTY MPHOBUIH,
YKPETUICHHIO TIO3UIUI Ha PBIHKE U YIIyYIICHUIO 00IIel 3 QeKTHBHO-
cTH npeanpuatus. Takum oOpa3oM, pa3BUTHE M COBEPIICHCTBOBAHUE
ERP cucrem uepe3 KOMIUIEKCHOE MOJICTUPOBAHHUE SIBISCTCS HEOTHEM-
JIEMOM 4acTbIO CTPAaTEruM YCIEIIHOIO YNPABIEHUS NPEANPUITUEM B
COBpEeMEHHOM OM3Hec-Mupe. BHenpeHue TaHHOTO MOAX0Aa MO3BOJISET
HE TOJBKO YIYUIIUTh TEKYIHUEe OU3HEC-TIPOIECChI, HO U MPEeIyraiaTh U
MOJITOTOBUTHCS. K OYAYIIUM BBI30BaM M BO3MOXHOCTSIM, YTO JICIAET
KOMITaHUIO 00JIee KOHKYPEHTOCTIOCOOHOM 1 THOKOM B OBICTPO MEHSIO-
uiercs cpene.
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YK 397.004.45
C.C. CaBsun, JI.B. CkasipeBckuii

AJI'OPUTM ONPEJAEJIEHMS YIJIOB
MHNPOCTPAHCTBEHHOI'O NIO3ULHTUOHUPOBAHMUSA
KAMEPBI ITPH ITIOMOIIN KAJIMBPOBOYHOT'O
IMABJIOHA

C MoMOIIIbIO COBPEMEHHBIX CUCTEM BUICOHAOIIOICHUS PeIIaeTcst
IIMPOKHI CTIEKTP 3aj7a4 B cepe OS30MacHOCTH: OT JIETCKTUPOBAHUS U
pacmo3HaBaHusI 0OBEKTOB B KaJIpe 10 aBTOMAaTHIECKOH (puKcarum mpa-
BoHapymieHui. [Ipu nx pemeHny BOZHUKAET HE00XOAUMOCTh IIpeolpa-
30BaHUS CHUCTEMbI KOOPAWHAT O0JIACTH M300paKeHUs, B TIIO0ATBHYIO
CHCTEMY KOOPAHWHAT B KOTOPOH pacroioXeHa Kamepa, YTO BO3MOXKHO
OCYIIICCTBUTD ITyTeM BHEIITHEH KaTHOPOBKH yCTPOUCTBA.

[IpennoskeHHbIN aNTOPUTM MO3BOJISET OLEHUTH MapaMeTpPhl Ipo-
CTPaHCTBEHHOTO ITO3UIIMOHUPOBAHUS KaMepbl Ha OCHOBaHUH ITOMCKa
TOYKH CXO/a TI0 KaapaMm, COJIEpKalluM H300pakKeHHe CIICIHATEHOTO
11abJioHa B HacTpanBaeMoii 30He (pUKcaIuK ycTpoiicTea. B aToM ciydae
YTIIBI TOBOPOTA U HAKJIOHA KaMEPHI OMPEIEISIOTCS. OTKIIOHEHUEM UCKO-
MO TOYKH OT MPUHIUITHAITEHONW TOYKH HA TUIOCKOCTH H300pakeHusI.

Cuena n300paxeHus1, MOKET HE COJIEPKATh IOCTATOYHOTO KOJIH-
YECTBA HHTEPIPETUPYEMBIX TEOMETPUIECKUX MapKEPOB JJIsl OIpeiesie-
HUS  TOYKHM  cxonxa. [loaToMy  MpemioXeHO  HCIOJBb30BaTh
KaTMOPOBOYHBIN T1a0JI0H B BUJE MAaXMaTHOW Aocku. Ero mpenmytie-
CTBO 3aKJIIOYAeTCs B JIETKOW peaju3allii aBTOMAaTH3WPOBAHHOTO Jie-
TEKTUPOBaHUSl MPHU TMOMOIIM OHOIMOTEKH KOMITBIOTEPHOTO 3PEHUs
OpenCV.

Ha ocHoBaHWM pacno3HaHHBIX METOK INabioHa, GopMHUpYeETCs
Iy HHHHﬁ, o KOTOpOMY YHUCJICHHBIMM METOAAMHU OITHUMU3ALINU,
HaIpUMep, METOI0OM ITOKOOPIMHATHOTO CITyCKa, BBIYUCIISIETCS] KOOPIH-
HaTa TOYKU CXOXIACHUS N300paKeHHs, 10 KOTOPOi, 3HAasI BHYTPEHHHE
XapaKTePUCTUKU YCTPOMCTBA, TaKWe KaK pa3Mep MaTpHIlbl, pa3Mep
nukcenst U (POKycHOe paccTosHUE OOBEKTHBA, OMPEACISIOTCS YTIIbI
MPOCTPAaHCTBEHHOTO PACIIONIOKEHHS KaMephl.
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VJIK 397.004.45
E.A. CaBBuHa

HUCCIEJOBAHUE CTATUCTHYECKHNX
KIIACCUOPUKAIIMOHHBIX METOJOB JIUIs1 OTBOPA
MOKA3ATEJEN XJIEBA

OpHOM W3 OCHOBHBIX 33/1a4 XJIEOOMEKapHOW MPOMBIIIIEHHOCTH
SBIISICTCSL BBIPA0OTKa XJIeOOOYIIOUHBIN M3JEeNUil BEICOKOTO KadecTBa.
Takyio IpOAYKLIMIO MOXKHO TOJYYUTH TOJBKO MPHU COOMIONECHHU BCEX
TEXHOJIOTHYECKUX PEKUMOB IPOU3BOJICTBA M OTIEPATHBHOM HCTIpaBJIe-
HUH BCEX BO3MOXHBIX OTKIOHEHHIA.

st mpoBeneHust KOHTPOJIS KadecTBa XJ1e000yIOUHBIX U3
WCTIOJB3YIOT pa3jMyHble OPTraHOJICNITHIECKUE, (PU3NKO-XUMHUYECKHUE,
MUKpPOOHOJIOTHYECKAE METOJBI, YTO IMO3BOJISIET OOECTIEYUTh BBIITYCK
MPOAYKIMH, OTBEYAIOIIeil TpeOOBaHUSIM TEXHHYECKOH TOKYMEHTALUH.

Ilepen CIIIP craButcs 3amada mo coOpaHHOW HH(MOpMAITUU
MpecKa3aTh KA4eCTBO U COOTBETCTBUE CTAaHAApPTaM TOTOBOM MPOIYK-
UM, JU00 KJIACCU(DUIMPOBATh COPT MPOAYKTA, OTIUYAIOUIUHCS OT
HOPMBI. JIMarHOCTUKY COCTOSHUS MPOAYKLMH MOYKHO OTHECTH K pa3-
PSY CIIOKHBIX 3a7ad MpHUHATHS pemeHnid. Ee ocoOeHHOCTAMU SBIIS-
eTCcsl TO, YTO pAaclo3HaBaeMble COCTOSHHS MOTYT HMMETh CXOJHBIC
YepThl, YTO MOKET MPUBECTH K OMIMOOYHOW AMATHOCTUKE CHUCTEMBI.
Kpome Toro, momapmnstomiee OONBITMHCTBO MPOTYKIIMH OMHCHIBACTCS
HE TOJIbKO KOJIMYECTBEHHOH, HO ¥ KaUeCTBEHHOM HH(OpMaITiei, KoTo-
pPYIO HE BCETJa MOYKHO OLIEHHUTHh KOJIMYECTBEHHO. YeM paHbIle Mpo-
W30M/IeT OIleHKa KadecTBa XJIeOOOYJIOUHBIX H3IENHid, TeM Ooiee
SKOHOMUYHBIM TIOXYYHTCS OM3HEC-TTPOIIECC.

[IpemnoxenHas MeTOAWKa NMPOTHO3MPOBAHMUA KadecTBa xiyieba
BKJIIOUACT MMPUMEHEHNUE CTATHCTHUECKUX KIaCCH(PHUKALMOHHBIX METO-
JIOB: KJIACTEPHOTO, IMCKPUMHUHAHTHOTO ¥ HEMPOCETEBOr0 aHamu3a. Bei-
sBJICHWE HauOojee WHPOPMATUBHBIX MPH3HAKOB OCYIIECTBISIIOCH C
UCTOJIb30BaHUEeM K03 duirenTa koppessiuu [Tupcona.
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YK 004.57.08.631
B.2. Meepcon, C.C. Ilonomapes

AHAJIM3 IPUMEHEHUA COBPEMEHHOI'O
IMPOI'PAMMHOTI'O OBECIIEYEHMUS B COEPE
KYJbTYPHO - IOCYTOBOM JESTEJIbHOCTH

Ha cerogusmamii neHs pa3paboTKa B UCIIOJIB30BaHHE YaT-00TOB
B KYJIbTYPHO-OCYTOBOI cpepe CTaHOBSTCS BCe OoJiee aKTyalbHBIMH.
YaT-00Thl MPEACTaBIAIOT co0OW MpOrpaMMHBIE areHTHI, CIIOCOOHBIE
B3aMMOZEHCTBOBATH C TOJIH30BATEISIMH Yepe3 TEKCTOBBIE COOOIIEHIIS,
4YTO ACHACT MX OTIMYHBIMHU MHCTPYMCHTAMHU Jid YJIYUIICHUA OIBITA
MOCETUTENEH W yNpaBleHUs Pa3HOOOpa3HBIMH acleKTaMH B AaHHOU
cdepe. UaT-00THI MIPENCTABIAIOT CO00M YHUBEPCAIBHBI WHCTPYMEHT
IUTS yYpEXISHUN KyJIbTyphl TI000T0 pa3Mepa, Ipejarasi aBTOMaTH3H-
pOBaHHBIH aManor, UHPOPMALIMOHHYIO MOAJCPIKKY, BOBICUCHHUE ayTU-
TOPUHU U UTPOBEIE AIIEMEHTHl. MacCOBBIE PACCHUIKH Yepe3 4aT OOTHI B
MapKEeTHHTE VIPEKACHUH KyJIbTYPHI OKa3bIBaroTcs Oosee 3¢ heKTHB-
HbBIMH U D3KOHOMHWYHBIMHU, YEM TPAJAUIIUOHHBIC ITOYTOBLIC U IJICKTPOH-
HBIE PACCBUIKH, 00J1a/1as1 BEICOKOH CTETIEHBIO OTKPHITUSI COOOILICHUH.

Hudporuzanms B chepe KyabTyphl 3HAUUTEITHLHO TpaHCHOPMHU-
pyeT BocIpusITHE MH(GOPMAIIHH, TIO3BOJISIS JIFOISIM y9aCTBOBATh B KYJTb-
TYPHBIX COOBITUSIX HE3aBUCHMO OT MX MECTOIOJIOKEHHS. DTO BEET K
CO3/IaHUIO0 HOBOTO TOKOJICHUS KYJBTYPHBIX YUPEKIACHUH, aJalTHPO-
BaHHBIX K MUPpoBOMYy (hopmary. BakHBEIM acrekToM mu(pOoBH3AITIH
ABJIACTCA UCIIOJIB30BAHUE UCKYCCTBCHHOT'O MHTCIIJICKTA U MAIIMHHOT'O
o0ydeHus1, KOTOpbIE CIIOCOOHBI 00pabaThIBaTh N300paKEHUS U 3BYKH,
M3y4aTh €CTECTBEHHBIN SA3BIK U PACIIO3HABATH PEYb.

Takum 00pa3oM, HCIONB30BaHHWE YaT-00TOB B KYyJIBTYPHBIX
YUPEKACHUAX, AEMOHCTPUPYET MX pPOJIb B YJIYYIIEHUU B3aUMOJCH-
CTBHS C TIOCETUTEINSIMU ¥ ONITHMHU3ALMK BHYTPEHHUX IIpolieccoB. B pe-
3yJbTaTe aHalu3a ObLJIO BRISBICHO, YTO dPPEKTUBHOE UCIIOJIL30BAHNE
'-IaT-6OTOB MOXKET CYHIECTBCHHO IMOBBICUTH AOCTYITHOCTH U IPUBJICKA-
TENBHOCTh KYJIBTYPHBIX YCIIYT, yIydlIas 00Iee BIeUaTIICHUE TOCETH-
TeNlel U YKPEIUIAsl CBA3h C ayAUTOPHEH.
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YK 519.688
H.A. XaycToB, P.A. Pomanos, P.A. JIbikoB

HOJIYYEHHUE ®PAKIIMOHHOI'O COCTABA IIOJIMMEPA
C BUMOJAJIBHBIM MOJIEKYJISAIPHO-MACCOBbBIM
PACIIPEJAEJIEHUEM

OpHUM 13 METOJIOB UCCIIEIOBAHUS CBOMCTB IIOJINMEPOB B XUMH-
YEeCKOH TEXHOJIOTHH SIBISAETCS MIPUMEHEHUE Ielb-IIPOHUKAIOMIEH Xpo-
marorpaduu (I'TIX). OOs3arensHbIM TpeOOBaHUEM K TMPOBEACHHIO
aHaJIM3a SABJIIETCS IPUMEHEHHUE B KaUueCTBE HCXOIHOIO MaTepuaa pac-
TBOPHUMBIH mosimMep. BEIXOAHBIMU JaHHBIMU aHAJIHM3a SBISETCS MOITY-
YeHUE MOJICKYJISIpHO-MaccoBOoro pacupeneneauss (MMP) wu ero
MHTErpaJIbHBIX XapaKTEPUCTHK — CPEICHEUUCICHHAS, CPEIHEMACCOBAs
U JIp. MOJIEKYJISIpHBIE MacChl, MHIEKC MOJIUIUCIIEPCHOCTH.

Ha mpaktuke B pe3yipTaTe IOJY4YEHUS MU aHANINW3a XPOMAaTo-
rpamm nonuMmepoB gopma MMP MoxeT nmpuHHMaTh OMMOIANBHYIO

CTpYyKTYpYy (puc. 1).

Broad Unknown Universal

= / ' 5\\

E A
o 0 [
R Y | =

el )

b0 | 800 800 1060 1200 1400 1000 1800 2000 F2ed 2400 3000
-

2.00

Puc. 1 ®opma MMP

Takoe npezacrasnenue MMP nosMMepoB Kak MpaBUIIO CBSA3aHO C
0COOEHHOCTSIMU MX cuHTe3a. Hanpumep, m3-3a NpUCYTCTBHS BpPEIHBIX
TIpUMecel, 1e3aKTHBUPYIOIIMX YacTh KaTAIUTUYECKOT0 KOMILIEKCa, ITpo-
HCXOJUT OOPBIB PACTYIITNX MOJIMMEPHBIX TieTielt. B aToM citydae B o0mieit
Macce MPUCYTCTBYET HU3KOMOJIEKYJIISIpHAs (pakuusi, KOTOpasi B JIyqLIeM
CITydae MOXKET CIYXHTh B Ka4eCTBE HAIOJIHUTENS TOIMMepa, B IPOTHB-
HOM CIIy4ae IPUBOAUT K MOJYyYEHUI0 HEKOHIUIIMOHHBIX MTOJIHMEPOB.

B I'TIX 00paboTka JaHHBIX M aHATU3 YKPYITHEHHBIX (paKIuid,
Xapakrepusyromuxcds — nukamu  MMP  nmpousBoguTcs  pas-
nenbHO (puc. 2). [Ipu atom nanaeie MMP pa3ouBaetcst Ha 30HBI U IIPO-
u3BoAMTCA MX aHanu3. OJHaKo Kak M B OJHOMOJAJIBHOM Cllydae
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pe3yabTaTOM SBIIAETCA MMOJYYCHHE CPEIHECTATUCTHUYECKUX MOJIEKY-
JISIPHO — MaCCOBBIX XapaKTEPUCTUK OTACIbHBIX (hPAKIIUS, COOTBETCTBY-
oumx nukam MMP.

Slice MW |  Slice Slice Slice [n] | Outside
(Dattons) | Log MW V‘{’::;"’ Aron | MVMoONp | Cumisve'® | ~axity: | Vow

1 | 1750330 | 6.243120 | 11.933 | 41022| 0.095501 1.000 | 9.681671 | No

2 1462839 | 6.165197 | 12.114 | 41022 0.161321 2.000 | 8.558528 | No 2)
sicemw | sice [ S | sice cwrloghy | Cumatative 5% | S5e (01 | Outside
(Daitons) | Log MW ‘:m“ Area log e (di'g) Vo-Wt

1 4825 | 3.683520 | 20.486 | 243| 8.365206 1.000 | 0.163161 | No

2 4812 | 3.682328 | 20.489| 243| 6.338188 2.000 | 0.162849 | No

~ e g e 0)

Puc. 2. PesynpraTe! 00paboTku nanaex ['TIX merexTopa a)
BBICOKOMOJICKYIIApHast (ppaxiys, 6) HU3KOMOJIEKYIIpHAs (PpaKIns

OpHo#t U3 3a1a4 XMMHYECKOW TEXHOJIOTUU U YIIPABICHUS XU-
MHKO-TEXHOJIOTMYECKUMH TPOLIECCAMH SIBJISIETCS BBIABICHHE [OJIU
HU3KOMOJIEKYJIIPHOH (BBICOKOMOIIEKYIsIpHOH) (pakimu. K coxkane-
HUIO, TI0O Pe3yJNbTUPYIOMHM (pakTudaeckuM maHHbM [TIX Takyro wH-
(hopManuio MoMyYUTh HE MPECTABIACTCS BOZMOXHBIM. B 3TOM cityuae
1eIecoo0pa3Ho paccMaTpuBaTh Bech AuamnazoH MMP. IIpu atom uc-
MOJTB3YETCS MOAXO/ K TOJTYYeHHI0 (PPaKIIHOHHOTO COCTaBa MOIMMEpa,
paccMmoTpennbit B [1]. OmHaKO A 3TOTO B KA4€CTBE UCXOTHBIX JTaH-
HBIX JIOJDKHBI OBITH HCIIOJIb30BAaHBI JaHHBIC HEMOCPEICTBEHHOTO H3Me-
PEHHSI 9yBCTBUTEIHHBIM 3JIeMeHTOM, ipuMeHsiemoM B I TIX (Hanpumep
pedpakToMeTpuuecKiuM JeTekTopoM) (puc. 1). TTockonbKky MeToaHKa
00pabOTKH TaKMX JAHHBIX UM MOJIYYCHUS TaOJIMYHBIX JIAHHBIX B BHJIE,
MPEACTAaBICHHOM Ha pUC. 2 MIMPOKO HE MPENCTaBICHA B JUTEPATYpE,
MOJTydeHHNe ee TMPEICTaBIsieT cO00W He TOJBKO MPaKTHYECKWH, HO U
Hay4HbII UHTEpEC.

JlutepaTtypa

1. Pacuet ¢hpakiimOHHOTO COCTaBa MOJMMepa Ha OCHOBe HaHHbIX [ TIX /
N.A. Xayctos, P.A. Pomanos, P.A. JIsikos // [IMPXT-2022. Mar. Bcepoccuii-
CKOM KOH(pepeHIINU ¢ MeXTyHapoIHbIM yaacTreM. 2022. C. 490-493.
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VJIK 004.896
A.IlL. ITomioB

KOHUEIIIUSA TPOEKTUPOBAHUA
ABTOMATHU3UPOBAHHOI CUCTEMBI YIIPABJIEHUSI
MNPOLHECCOM IMPOU3BOJACTBA BYTHUJI0BOI'O
PEI'EHEPATA

IIpon3BOACTBO HOBBIX HMOJMMEPHBIX MATEPHAIIOB U PE3MHOTEX-
Huueckux uaaenuii (PTH) ¢ 3agaHHBIME QU3UKO-XUMHYECKUMH CBOM-
CTBaMH SIBJISIETCS OAHHMM M3 CTPATETMYECKHUX HaIpaBIeHUH pa3BUTHUSA
XUMU4ecKoi orpacnu. Cripoc Ha MOJO0OHOTO POAa MPOAYKLHIO B pa3-
JMYHBIX OTPACIAX HAPOJHOTO XO3s5ICTBA HA CErOAHSIIIHUN IEHb OYEHb
BesuK. CuHTE3 Oy TUIIOBOIO pereHepara U3 0TX0/10B PE3NHOBBIX cMecei
u PTU, coneprkamniix B CBOEM cOCTaBe Oy THIIKAYIYK, PeaTn3yeMBbIil ITy-
TEM BO3JCUCTBUS HA UCXOIHBIN MaTepual MOTOKa MOHU3UPYIOIIEro 00-
Ty4yeHus (paauoiu3) ¢ MOCIEAYIoUed cTaauell TepMOMeXxaHndecKon
00paboTKH, SBIAETCS KPUTUYECKH BaKHOW M HAYKOEMKOH TEXHOJO-
ruei [1].

s monmyuenus OyTunpereHepa ¢ 3aJaHHbIMU CBOMCTBaMH (BsI3-
KocTh 10 MyHH, TBeprocts no llopy u 1p.) B IPOMBIIUIEHHOM Mac-
mrabe HEeoOXOIMMO IPOBOJUTH HEMPEPHIBHO KOHTPOIHUPYEMYIO H
peryaupyeMyo Tpanc(hOopMaLuio MOJNEKYJISIPHON CTPYKTypbl oOpaba-
TBIBAEMOT'O M3/EIIHSL.

[IpakTuueckas peanu3anusi NAaHHOM 3amaun  0oOyclaBIMBaeT
HEOOXOJMMOCTh pa3pabOTKH aBTOMaTH3UPOBAHHOM CUCTEMBI yIIpaBiie-
Hus cragusmu obpabotku PTU. IlpoexTupyemas cuctema AOIKHA
oOecrnieunBaTh MepPexo1 U3AETUs U3 HaYaJIbHOTO COCTOSIHHSA, XapaKTe-
pU3yIOLIETocss MPOU3BOJILHBIM HAOOPOM 3HAYEHUH (H3UKO-XUMHYE-
CKHX CBOHCTB B KOHEYHOE 3apaHee OIpPENEICHHOE COCTOSHHUE 3a
MUHHUMAJIEHO BO3MOKHBIH IPOMEKYTOK BPEMEHHU IPU MAaKCHUMaJIbHOU
TOYHOCTH BOCIIPOM3BEACHUS 3aJalOIMX U YIPABILIIOMUX BO3JEH-
cTBUil. OCOOEHHOCTH MPOTEKAHUS PaJUAllMOHHON M TepMOMEXaHUYe-
ckoii o0pabotkn PTU 00ycnaBnuBarOT AOCTHIKEHHE 3aJaHHBIX
nokaszaTesiell KOHEYHOTO MPOTYKTa Ha BHIXOJE B Pa3INYHbIE MOMEHTHI
BPEMEHHU OT Hadaja IpoLecca Npy BapbUPOBAaHUH 3HAUYEHUM TEXHOIO-
THYECKHX apaMeTPOB, COCTABIIAIONINX BEKTOP YIPABISAIOIINX BO3AEH-
cTBUH [2].

43



B cooTBeTrcTBUH CcO CQOPMYITHUPOBAHHOW LENBIO yNpaBlICHHS,
oTIpeieNsieTCs )KeNaeMblil XapaKkTep U3MEHEHHS BO BPEMEHH U COOTHO-
[IeHNEe 3HAaYSHH MapaMeTpoB Ipoiiecca U 00padaThIBAEMOT0 MaTepH-
ana. Hcxonms wu3 TpeOyeMbIX IHMHAMHYECKHX XapakTepUCTHK, WU,
MIPUHATHIX KPUTEPHEB ONTHMAJIHHOCTH TPOIECcca, MeNecoo0pa3Ho wc-
MOJIb30BaTh CIENYIOIINE BUABI, IPUHIIUITEI U CTPATETUU YIIPABICHUS:
NPEAUKTUBHOE MPOTPAaMMHOE YIIPaBJIICHUE, ONITUMAILHOE yIIpaBIlIcHHE,
VIIPaBJICHHUE C TTPOTHO3UPOBAHKEM [3].

[epeuncnennple (GakTOpbl SBIAIOTCS CHCTEMOOOPA3yIOLMIMMU
acrieKTaMH, 3aJal0LIMMHU HalPaBJICHUE CHHTE3a CUCTEMBI yIIPABIICHHSI.
Takum 00pa3oM, KOHIIENTYalbHO CTPYKTYpPHAs OpraHHU3alHs aBTOMa-
TU3UPOBAHHOW CHCTEMBI, IPEICTABIISIET COOON B3aMMOCBSI3aHHYIO CO-
BOKYITHOCTh OTIENBHBIX KOHTYPOB YIIPaBIECHHS, 3a/JaHHE KOTOPBHIM
(dhopmupyeTcst Ha OCHOBE pe3yJbTaTOB PadOTHI MPOrPAMMHBIX CHCTEM
00paboTKH, aHaM3a HHOOPMAIIMK 1 MHOTOKPUTEPHAIBHOM ONITHMHU3a-
1uH. JlaHHBIN THIT CUCTEM OTHOCHUTCS K HHTEIUIEKTYaTbHBIM CHCTEMaM
ynpasnenus (UCY). IpoextupoBanne MCY mpoueccoMm paauanu-
OHHO-TEPMOMEXaHUIECKOM 00pabOoTKH OYTHUIIOBBIX PE3UH HEOOXOIMMO
OCYHIECTBJIATH C UCIOJIB30BAaHHUEM HOBOH MapaJurMbl CHHTE3a YIpaB-
JSFOIUX CUCTEM, ITOJIyYUBIIEH Ha3BaHUE MOJEIbHO-OPUEHTHPOBAH-
Horo mnpoektupoBanuss (MOII). B cooTBeTcTBHM ¢ OCHOBHBIMH
stanamu MOII, pa3paborka UCY Brirodaer B ce0si ClIEAYIONINE CTa-
Ivu: pazpaboTka Moaenel (PH3UKO-XUMHUYECKUX CTaIUH IpoIliecca; ar-
peranmusi YacTHBIX M OOOOIIEHHBIX KPUTEPHUEB ONTHMU3AIINU;
pa3paboTKa alrOpUTMHYECKOTO OOECIEUEHHs] CHCTEMBI ITOJCPKKH
MIPUHATHUS PElIeHNH; pa3paboTKa MPOrpaMMHOTO KOMITIEKCa /IS AMY-
TupoBaHUs (PU3MYECKUX U XHMHYECKUX MPOLECCOB, a TaKXkKe Mpo-
IPaMMHOTO MMUTHPOBaHHsI pabOThI CUCTEMBI MOJJICPKKU TPUHSITHS
pEIlIeHu; CTPYKTYPHO-3JIEMEHTHBIH CHHTE3 CHUCTEMBI YIPaBICHHS.
CuHTe3upyemas cucTeMa J0JDKHa 00ecTiednBaTh ONepaTUBHOCTD MPHU-
HATHS PENICHUH B MPOIIECCE pPean3alry IPOTPAMMHOTO YITpaBIESHHS.

OcHOBHBIM 351eMeHTOM paspabatbiBaeMoit ICY sBiseTcst KoM-
TUIEKC IMUTAIIMOHHBIX MATEMAaTHUECKUX MOJICTICH CTaiid paraluoH-
HOTO U TepMoMexaHuueckoro BoznedictBus Ha PTU [4]. JlanHbie
NPOTHO3HBIE MOZETH SIBJISAIOTCS HHCTPYMEHTOM JUISl TIOCTPOEHHSI Tpa-
eKTOpUI W3MEHEHWs ToKa3aTellell KadecTBa mpoxaykra (puc.l) u
HaXO0’KACHHUS ONTUMAaJIbHBIX 3HAYCHUH yIPaBIAIOMINX apaMeTpOB Mpu
TEPMOMEXaHNIECKOH 00paboTKe N3NNI
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1 — 3KCIIepUMEHTAIbHBIE 3HAYCHUS
Mh(t) npu TemnepaType o0pabOTKu
100 °C

2 — paccuMTaHHbIE IO MOJEIH 3Ha-
yenust Mh(t) mpu Temneparype 00-
pabotku 100 °C

3 — DKCIepUMEHTaIbHbIE 3HAUCHHUS
Mh(t) nputemmniepatype oOpabOTKH
120 °C

4 — paccuMTaHHbIE 110 MOJEIH 3HA-
yenus Mh(t) npu Temmneparype o0-
pabotku 120 °C

5 — BKCIIEpPUMEHTAJIbHbIC 3HAYCHUSI
Mh(t) pu Temmeparype 00pabOTKu
140 °C

6 — paccuMTaHHBIE 110 MOJIENIU 3Ha-
yenuss Mh(t) npu temmneparype 00-
pabotku 140 °C

7 — BKCIepUMEHTalIbHbIE 3HAYCHUS
Mh(t) pu Temrmepatrype o0pabOTKH
160 °C

8 — paccuuTaHHbBIC 110 MOJEIH 3HA-
geHus Mh(t) npu temmeparype 00-
pabotku 160 °C

Puc. 1. 3menenue Bsizkoctu o Mynum (Mh(t)) npu nose obayuenus 250 x['p
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VJIK 632.038
C.C. PorieB

PA3PABOTKA METOJA U UCIIOJIb3OBAHUE JAHHBIX
CIIYTHHUKOBBIX CHUMKOB U151 BBISIBJIEHUS
MOBPEXJIEHU JJECHBIX MACCHUBOB

Cpemu r100anbHBIX SKOJIOTHISCKUX MPOOIeM Ha TIEPBOE MECTO
MHPOBOE COOOIIECTBO CTaBUT M3MEHEHHE KinMaTa. I’ JobanbHoe 1mo-
TEIJICHHE YK€ CYIIECTBEHHO BO3ACHCTBYET Ha HAa3e€MHBIC KOJIOTHYE-
CKH€ CHCTEMBI: 3TO MPOSBIAETCS B OoJiee paHHEM HACTYTUICHUW BECHBI
U IIPOJIBUYKEHUU HA CEBEP apeajioB PACTEHUH U )KUBOTHBIX. Y MEHBIIIE-
HUE TUIOIIAIU JIECOB IPUBOIUT K YMEHBIICHUIO OHOPa3HOOOpa3us SKO-
CUCTEM, HapyIIeHUIO UX (PYHKIHUN U 00eTHEHHIO TeHO(OH /1A TUIAHETHI.
Cpenn IpeBeCHBIX TMOPOJA, HanOOJee IMOABEPKEHHBIMH YCHIXaHUIO,
OKa3aJich NPEACTaBUTEIN XBOHHBIX TIOPO.

Lenp uccnenoBanus — pa3paboTKa METOAA BIIICIIEHHUS YCOXIITIX
JIPEBOCTOEB C MCIIOJIb30BaHUE TAHHBIX CITyTHUKOBBIX CHIMKOB.

B pamkax miccienoBaHus IIOCTaBJICHBI U PELICHBI CIISTYFOIIHE 3a-
Jlavu:

1. [IpenBapuTenpHast KOPPEKINS CITyTHUKOBBIX CHUMKOB;

2. Ucnionp3oBanue IMPU3HAKOB JIs1 BBIACIICHUA YCOXIIUX JIECOB
Ha OCHOBE BETETAI[IOHHBIX HHJICKCOB;

3. BwigeneHue ycoXmmx JIECOB C IMOMOIIBIO MPOrPaMMHOIO
obecnieuenus SASPlanet.

4. IIpoBecTH aHAIN3 TOYHOCTHU OMPEICICHUS YCOXIIHX JIECOB.

CdopmynupoBaHbl BOZMOKHBIE HAMPaBJICHUS IS JATbHEHIIINX
HACCIIEA0OBAHMIM:

1. MccnenoBanne BIUSHUS APYTUX CIIEKTPAIBHBIX COCTaBIISIO-
X CIIYTHUKOBLIX CHUMKOB Ha BBIABJICHUC YCOXIINUX APEBOCTOCB,

2. PazpaboTka nmporpaMMHOTO 00€CIIeYeHHUs Il aBTOMATH3UPO-
BAaHHOT'O BBIABJICHUSA YCOXIINX JPEBOCTOCB C UCITIOJIB30BAHUEM CITYy THU-
KOBBIX CHUMKOB JTUCTAHIITMOHHOT'O 30HAUPOBAHU.
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YIK. 536.27:519.868
IO.I1. bBapmeToB

MOJYYEHUE UHTEPBAJIBHOM MOJIEJIM OBFBEKTA
C PACIIPEJEJIEHHBIMU ITAPAMETPAMM

PaccmatpuBaercs 3amada mpeoOpa3oBaHHs MOJETH OOBEKTa ¢
MHTEPBAJIbHBIMH KO3 GHUINEHTaMH M PacHpeAeIeHHbIMH IapaMer-
pamMu Ha TpUMepe TEIIOOOMEHHHKA TUIA «PEaKTOp HAEaIbHOTO BbI-
TECHEHHMS B PEAKTOPE HJEAIBHOTO CMEIIECHUS», NMPEACTaBIISIOMIEro
c000H JUINHHYIO TOHKOCTEHHYIO TpyOy, IOMELIEHHYIO B EMKOCTb C XO-
po1Io nepeMeruBaeMoit cpenoil. IHTepBanbHBIMU SBISIOTCS KOG Gu-
LUEHTHI TEIUIOOTAAYH OT MPOAYKTA U TETUIOHOCHUTEIISI K CTEHKE TPYOBI.
[IpeobpazoBanue KOAPPULNESHTOB UCXOJHON MOJETH B BUAE CUCTEMBI,
COCTOSAIIEH U3 anredpandecknx ypaBHCHHM, YPaBHEHHH B OOBIKHOBEH-
HBIX IPOM3BOJHBIX M YPABHEHHUS B YACTHBIX MPOU3BOIHBIX, OCYIIECTB-
JSUIOCH TI0 TIpaBWjIaM WHTepBaibHOU apudmeruku Kayxepa [1]. B
UCXOIHBIX YPABHEHHUIX KOA(P(MULIUCHTH IPU IIPOU3BOIHBIX SIBIISIOTCS
toueyHbIMH. [IpobiiemMa mpeoOpa3oBaHuil 3akioyanach B HEOOXOIH-
MOCTH TIEpPEHOCa CIIaraeMbIX C HHTEPBAILHBIMHE KOS GHUIINEHTaMH Ye-
pe3 3HaK paBeHCTBA U JIEJIEHHUS DSJEMEHTOB ypaBHEHUII Ha
UHTEpBaJIbHBIC KOAPPUIMEHTHI IPH UCKOMBIX (YHKIHUSX C HEbI0 T0-
JTy4yeHMs uX B siBHOM BHje. IlepeHoc cmaraemoro Buaa Ax(t) ¢ uHTEp-

BaJBbHBIM KO3 (HUITUEHTOM Az[g,ﬁ] yepe3 3HaK pPaBEHCTBA

OCYILECTBILSUICS IIyTeM NpHOaBICHUs K JIEBOM U MPaBOil 4acTsIM ypas-
HEeHHUs d1eMeHTa oppAX(t), rae opp A = [—g, —5] . I36aBnenue ot uH-

TEPBAILHOTO MHOXHUTEIS Bz[g,b] (YHKIIMH JTOCTHTAeTCAd IIyTEM

YMHOKEHHUSI JIEBOM M TIPaBOM 4YacTel ypaBHEHMS Ha WHTEPBaJIbHbBIN

. 11
MHOXHUTEJb InV B = Z’= I10 nMpaBuWJIaM BHYTPCHHEI'O YMHOXCHUS.
b

JlutepaTtypa

1. Hlapsrit, C.I1. KoneunomepHsiii nHTepBaibHbIN ananu3./ C.I1. [la-
perit. MactutyT Boa. TexHonoruit CO PAH. M3n-Bo «XYZ». 2023. 660 c. —
TekceT: HemoCpeICTBEHHBIMH.

47



YK Ne 66.095.26
E.B. Cxomopoxos, U.A. XaycToB

OIIMCAHHUE ITPOLECCA NIOJIMMEPU3ALIUU DTUJIEHA
KAK OBBEKTA YIIPABJIEHUS

Ha cerogusmauii 1eHb XUMHYECKast IPOMBIIUICHHOCTb NIEPEXKH-
BaeT HeproA OypHOro pocra. YBeTUUEHHE Ynciia MOTpeOuTeIel mpo-
OYKLIUU HEMUHYEMO BeIET K He0OOX0AUMOCTH HapaliBaHUs TEMIIOB &
MIPOU3BO/ICTBA, B TOM YHCIE U Ha MPEINPUITUAX, TPOU3BOASIIIUX T0-
auMepbl. B wacTHOCTH, 3TO Kacaercs MpeanpusITUil ¢ MHOTOJIETHUM
OTIBITOM Pa0OTHI B AAHHOH 00J1aCcTH, TOCKOJIBKY MCIIONb3yeMble Ha HUX
TEXHOJIOTHYECKHE CXEMbI U MaTEMaTHYECKUE MOJIENH, 3a4acTy10, ObUIN
pa3paboTaHsl €II€ B MPOILIOM CTOJIETUH U Ha CETONHSIIHUNA JEHb MO-
TyT OBITh MOJEPHU3UPOBaHbL. B ToM umcie 3To Kacaercsl U mpouecca
NOJIMMEPU3alH STHIICHA, pa3paboTKa MHHOBAIIMOHHBIX CHCTEM YIIPaB-
JIEHUSI KOTOPBIM SABJISIETCS aKTyaJIbHOM 3a1a4eil.

Ilenp paboThl — ONMCAaHUE IpOLEcCca MOJIMMEPU3ALNUN ITHIICHA
Kak 00beKTa ymnpaBieHHS B LEJX AajbHEHIIE pa3paboTKu CHCTEMBbI
YIpaBICHHUSL.

Jna nocTrkeHus TOCTaBIEHHOM 1IeTTH OCTaBJICHbI M YaCTUYHO
pEILICHBI CIEAYIOIINE 3a1aun: U3y9eHHEe TEXHOJIOTHYECKOTro Ipolecca
HOJIMMEPU3alK STHUIICHA; UCCIICAOBAaHNUE U BBIABICHHUE 3aBUCHUMOCTEH
LIEIEBBIX KPUTEPHUEB KauecTBa KOHEYHOTrO MPOJIYKTa Ipolecca MOIH-
MepH3aluy 3THIIEHA OT IMOKa3aTessl MOJIEKYIIPHO-MacCOBOTO pacipe-
JIeJIEHUs; pa3paboTKa MaTeMaTHIeCKOW MOJENH Mpoliecca Ha OCHOBE
HOJIY4YEHHBIX JaHHBIX. IPOLIECC MOIYUICHUS NOIU3THIIeHA (puc. 1.) pas-
JIEJIEH Ha YEThIPE OCHOBHBIX 3Tara: MOJArOTOBKA ChIPhs, KaTaln3aTropa
Y MHULIMATOPa; NOJIMMEPU3aLsl STHICHA B PEaKTOPE U BbIIICJIEHHE II0-
JM3THICHA-TIOPOILIKA; MOJIy4YEeHHE TIpaHysl MOJUITWIIEHA B IPaHyJIs-
TOpE; yCpeIHEHNE TOBAPHOTO MPOIYKTa U CMEILIEHHE.

IloaroroBka ChIpbs 3aKII0OYAETCS B JOMIOJIHUTEIILHOM €0 OUUCTKE,
yIAIeHUN KaTaJIATHIECKHX SI/I0B, CKATHH CHIPhS 0 pabodero JaBlieHAS
peakTopa MoJIMMepH3aLi, pa30aBIeHNs CYCIICH3UM KaTalIu3aTopa U aK-
TuBaropa. Katanuszarop mojmaercsi HENPEphIBHO B BUAE U3MEIbUEHHOIO
nopoika. B gerazatope HenpopearupoBaBIINN STHIIEH OTAENSETCS OT
TOJIMMeEpa 1 BO3BPAIIAeTCs Ha MOJIMMEPH3aIIHIO, a TOTMITHIICH TOIAeTCs
Ha IPaHyJIATOPHI U Jajblie B OYHKEPbI XPaHEHHUS TPaHyJl.
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IIpenycMOTpeHa BO3MOXKHOCTb CMEILICHHS Pa3IU4YHBIX IapTHH
TPaHy ¥ BO3BPAT HEKOHIULMOHHOTO TIOJU3TUIIEHA HA IOBTOPHYIO I'pa-
HYJILMIO IS IIOJIy4EHHUS IPOLYKTA 33JaHHBIX CBOMCTB.

O4ucmwa r\l Qo
—— {xamue S
copes I_/__l & E a
=3
SE g
&5 g
Towzomabienie § 2
— & s
UHLUamaea =
gl
-
BLHKEDS XPOHEHUS
NN
[ parynamap
Tabapkend Apodxm
|-
|
bUHKED CHEWEHUS
Zp0HUT

Puc. 1. CTaHI/II/I TMPOMBIIIIJIEHHOI'O ITOJIYYE€HHUS ITOJINDTUIICHA

BxonHpIMH TapaMeTpaMy Ha CXeMe PeaKTOPHOTO y3Ja Kak 00b-
€KTa YIIPaBIIEHUS SIBJIAIOTCA PACXO/ U COCTAB CBIPBS, a TAKXKE UX SHEP-
reTuyeckoe cocrossHue. K BBIXOAHBIM TapaMeTpaM OTHOCATCS
MapaMeTpbl, XapaKTepHU3YIOIIHMe KadecTBO TMOJHMMEpa U MPOU3BOAU-
TENBHOCTh peaKTopa.

B xoze nccnenoBanus mpouecca noJuMepH3alui dTHiIeHa OblIo
BBISIBJICHO, YTO HCIIOJIB30BAHME ITOKA3aTENs MOJIEKYJISIPHO-MacCOBOTO
pacnpeziefieHus] B KaueCTBEe IIPOMEXKYTOYHOTO ITapaMeTpa MOKET JaTh
CYLLIECTBEHHOE YJIy4IlIEHHE KaueCTBAa KOHEYHOIO IIPOAYKTa.

OCHOBHBIE KaYECTBEHHBIE MOKA3aTENIU IMOJy4aeMOrO MOJIHITH-
JICHA-TIOPOIIIKA 3aBUCAT (PAKTHYECKH OT BCEX MapaMeTPOB TEXHOJIOTH-
gyeckoro mnpotecca. Kpome Toro, aTu mapaMeTpbl HENOCPEICTBEHHO
CBSI3aHBI APYT C APYTroM. XapakTep U KOJHMYECTBECHHBIE 3HAUCHMSI 3aBH-
CHUMOCTEHN ONPENEIAIOTCS XUMU3MOM IIpoLiecca, U Ha JaHHBI MOMEHT
BeAyTCs pabOTHI IO BBISIBICHHUIO 3aBHCHMOCTEH MapaMeTpoB € yUETOM
IpeUIaraéMbIX CTPYKTYpPHBIX H3MEHEHUH.
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Puc. 2. Cxema 00beKTa yIpaBieHHs

Taxum oOpa3oM, B pe3yJIbTaTe BBHITTOJIHSHUS PaOOTHI OBLTH TIOJTY-
YEHBI CIIEYIONINE Pe3yIbTaThI:

W3ydeHsl cTagny TEXHOIOTUYECKOTO TpoIiecca OIMMEepU3aIiuu
STHUIICHA,

[IpoBenéH cucTeMHBIN aHalWU3 Mpollecca MOJIUMEpHU3alluu Kak
00BEKTa YNPaBJICHHUS, YCTAHOBIICHA B3aMMOCBSI3b MKy BXOJIHBIMU U
BBIXO/IHBIMH TTaPaMETPaMHU.
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YK 675.92.028
C.I'. Tuxomupos, A.A. MacJioB

HCCJIEJOBAHUE MAPAMETPOB PAJIUALIMOHHOM
BYJIKAHU3ALIUU AJI51 YIYUYILIEHUSI ®U3UKO-
MEXAHUYECKHNX CBOMCTB PE3UHBI C YYETOM
M3MEHEHUN EE MOJIEKYJISIPHOM CTPYKTYPbBI

CBoiicTBa pe3nHBI UTPAIOT KPUTHIECKYIO POJIb B 0€30MacHOCTH,
3¢ (GEKTUBHOCTH H JOJTOBEYHOCTH TPAaHCIOPTHBIX CpeAcTB. B ceere
MTOCTOSTHHOTO Pa3BUTHS TEXHOJIOTHH [ 1], omTUMHU3aIINs TIPOIIECCOB BYJI-
KaHU3aLWUU pe3WHBI MpHoOpeTaeT 0co0yI0 BaXKHOCTh. ABTOMOOUIILHBIE
MOKPBIIIKH MTOABEPTAIOTCA CIOKHBIM YCIOBHUAM 3KCILTyaTalluM, TAKUM
KaK BBICOKHE Harpy3KH, pa3jIMuHble KIMMaTHIECKHUE YCIOBHS U pa3Ho-
00pa3Hble TUIBI JOPOXKHBIX HOKPBITHHA. YilyulleHne (U3NKO-MEeXaHu-
YeCKUX  CBOICTB  pe3WHbI, OCOOEHHO TIpH  HCIOJIb30BAHUU
paIuannoOHHON BYJIKAaHU3ALMH, MOKET IIPUBECTH K CO3IAHUIO MTOKPHI-
ek ¢ 6oJiee BBICOKOH CTENEHBI0 H3HOCOCTOWKOCTH, aJallTUPOBAHHBIX
K Pa3NUYHBIM YCIOBUAM. YIIydllIeHHE IKCIUTyaTallHOHHBIX XapaKTepH-
CTHK TOKPBIIIEK MOXET CIOCOOCTBOBAaTh YBEIMUYCHHIO HX CpOKa
CJIy>K0BI, 4TO Ba’KHO KaK ¢ 9KOHOMHYECKOH, TaK U C S3KOJIOTUIECKOH TO-
YeK 3peHus.

Iens nuccnenoBaHus — OIEHKA BIUSHUS paJUallMOHHON BYJIKa-
HHU3alMU Ha PU3MKO-MEXaHUYECKUE CBOWCTBA PE3UHBI M TapaMeTphl e
MOJIEKYJIIPHOM CTPYKTYPHI € LIEJIBIO OIPEAEIECHHUS ONITUMAJIBHBIX yCIIO-
BUI OOJTyueHHS JUTS TOCTHYKEHUS YIYUIICHHBIX XapaKTePUCTHK MaTe-
puaa.

B pamkax ucciae10BaHus IOCTABJIEHBI U PELIEHBI CIIeYIOIIHE 3a-
Jlauu:

1. PaccMoTpeHa TeXHOJOTHs paAMallMOHHON BYJKaHU3aLUU U
o0nacTh e€ MpUMEHEeHUs Ha IpuMepax IUHHON MPOMBIILIIEHHOCTH;

2. IlpoBeneHa olleHKa BIMSHHUS PA3IHMYHBIX 03 0OMydeHHs Ha
MOJIEKYJIIPHYIO CTPYKTYpPY PE3UHBI (M C y4€TOM 3aBUCHUMOCTH OT CTe-
MIEHHU 3aBEPIICHHOCTH MPOLECCa) C LENbIO0 ONPEACICHHS ONTUMAIBHBIX
yCIOBUH OOIydeHus Ul JOCTHXKEHUS YIyYLICHHBIX XapaKTePHCTHK
MaTepuana;
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3. IIpoBeneHa OIICHKA BIMSIHUS PaIHallMOHHON BYJIKaHHU3AIHMH
Ha (PM3UKO-MEXaHWYEeCKHe CBOWCTBA PE3WHBI IS JallbHEHIIero onpe-
JICJICHHS] ONTUMAJIBHBIX YCJIOBHM MpPOBEIEHUS IMporiecca (B YCIOBUIX
JKCIIEPUMEHTA — CHavaJla 00JydeHue, 3aTeM TePMOMEXaHUYECKasl BYJI-
KaHW3aIlus WK B 00OPaTHOM MOCIIEI0BATEILHOCTH).

CdopmynrpoBaHbl BOZMOKHBIE HAIPABICHUS IS JATbHEHIIINX
HCCIIETOBAaHMIA:

1. JlexoMIo3uiusi HOMyYEHHBIX pe3yIbTaTOB Ha OTJCIbHBIC MO~
CHUCTEMBI (TTPOBEICHUE CHCTEMHOTO aHAIH3a);

2. Onenka BIMSHHS pelenTa cMecu (TIOKOMITOHEHTHOTO CO-
CTaBa) Ha MOJIEKYJIIPHYIO CTPYKTYPY PE3UHBI U €€ (PU3UKO-MeXaHUu4e-
CKHE CBOWCTBA, C yUYETOM MPOBEACHUS YCIOBHI BYJIKAHU3AIIHY;

3. Pa3paboTka MaTeMaTHYeCKOH MOJENH Ipoliecca BYJIKaHM3a-
MU PE3UHBI, YUYUTHIBAIOIICH YCIOBHUS Mpoliecca (COCTaB, MPOAOTKH-
TENBHOCTb, TEMIIEPATYPHBIN PEXXUM, HOHU3AIMOHHEIE BO3JICHCTBHS);

4. Pa3paboTKka 3KCIIEPTHONW MHTEIICKTYaIbHON CHCTEMBI, KOTO-
pas OyjaeT BKJIHOYATh B Ce0sl aJirOPUTMbI MAIIIMHHOTO OOYYEHUs, CII0-
COOHBIC aHAJIM3MPOBATH OTPOMHBIC OOBEMBI JAHHBIX, CBS3aHHBIX C
MIPOIIECCOM BYJIKAHHU3AIWW, M BBIABISATH ONTUMAIbHBIE KOMOMHAIINN
mapaMeTpoB IS JOCTIDKEHHUS IKEIAEMBIX (PU3NKO-MEXaHMIECKUX
CBOMCTB pe3uHbl. Pa3paboTka Takol CHCTEMBbI IPEJOCTABUT IIPOU3BO-
JUTEISIM BO3MOXKHOCTH 3HAYUTEIIEHO COKPATUTh BpEMs Ha TECTHPOBa-
HUE W DKCIIEPUMEHTHPOBAHNE, a TAK)K€ MUHUMHU3UPOBATH BO3MOKHBIC
OIMOKH B TIPOIECCE BYJIKAHU3AINN. DTO MO3BOJIHT YIYUIIUTH 3P hek-
TUBHOCTB MPOHU3BOJICTBA, CHU3UTH U3JCPKKHU U MOBBICUTH KOHKYPEHTO-
CIOCOOHOCTh MPOAYKINU Ha PHIHKE.

Jlureparypa

PazpaboTka nHOOPMAITMOHHOTO 00ECTICUCHUS TSI OTIPEICIICHIIS
BYJIKAaHU3aLMOHHBIX CBOHCTB pe3unsbl / C.I'. Tuxomupos, FO.B. Ilsra-
kxoB, O.B. Kapmanosa [u ap.] // MaremaTudeckue METObI B TEXHHUKE U
texHoyorusax — MMTT. — 2015. —T. 8. — C. 195-196.
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YIK 681.518.3

B.C. Kyapsimos, A.JO. lllunkapeHko

AHAJIN3 IOAXOA0B K CUHTE3Y HU®POBBIX
KOMIIEHCATOPOB NNEPEKPECTHBIX CBS3EM

BoNBIIMHCTBO TEXHONOTHYECKHMX OOBEKTOB XapaKTepH3YyeTCs
CJIO)KHOM CTPYKTYpOH M MHOTOCBSI3HOCThIO. B KkauecTtBe npumepa B
JAaHHOM paboTe pacCMOTPEH OJMH U3 TaKUX OOBEKTOB: MPOLIECC PEKTH-
(ukanuu B mpou3BoACTBe NuBMHWIA. CTPYKTypHas cXeMa CHUCTEMbI
YOpaBIeHUS UMEET CIIeTyIOINNA BUI:
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rae W, — nepeaatoynble QyHKIMU 0 OCHOBHBIM M MEPEKPECTHHIM Ka-
HasmaMm o0bekTa; W, — mepenarouHble QyHKIMH OCHOBHBIX PETYJISTO-

poB; Wy — mepenarodnble (PyHKIHMH KOMIICHCATOPOB TMEPEKPECTHBIX
CBSI3€EH.

B o6mmem ciryuae 3aa4a 3aKIIr04aeTcs B pacyere M ONTUMHU3AINT
PETryJIITOPOB M KOMIIEHCATOPOB C YYETOM OCHOBHBIX M IEPEKPECTHBIX
cBsi3eil kaHanoB 00bekTa. B manHoi paboTte mpu uACHTHPHUKAIIUN OBLTH
HCTIONBb30BaHbl Pa3HOCTHBIC YPAaBHEHUS 1-TO MOpsAKa, TUCKPETHBIE Tie-
penaTovHble pyHKIUH MOKA3aHbl B MaTpPHIIE:

53



[1][1] u[2][1] u[3][1]
W) W) ()
_ [1112] [2][2] [3112] _
W =| W) W) () | =
[1113] [2][3] [3113]
W) W gy )

- AR b2 . gl 3. g3
1-a' 20 1-a’-z0 1-a' .z
blz _2717412 bz 'Z—I—d2 b32 .Zfl—d32

1d? 2 1-d ez 1-at-z
pi3. i3 g3 -1-d23 p3 .13

- z' 1-a®z' l-a-z°

PacdeT OCHOBHBIX PEryNsTOPOB OCYIIECTBIEH C MPHUMEHEHHUEM
YHUCIIEHHBIX METOJIOB, B KQ4eCTBE KPUTEPHS BHIOpaH KPUTEPUI MUHU-
MyMa HHTETpaIbHO KBaIpaTHIHON ommOKu. J{7is pacuéra KoMmeHcaTo-
POB TEPEKPECTHBIX CBA3€H HCIOIB30BAHO YCJIOBHE aBTOHOMHOCTH.
[Ipu 3TOM mONy4eHHBIE TIepeAaToYHble (YYHKIUH KOMIIEHCATOPOB CO-
JIepKaT B YMCIIHUTENE U 3HAMEHATEIe IepeaTouyHble (YHKIIMA OCHOB-
HBIX W TIEPEKPeCTHBIX KaHAIOB o00OBekTa. B KadecTBe mpumepa
paccMoTpeHa Hepeaarodnas GpyHKIusS KomreHncaTopa Wi '%:
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B nonurHOMax 4uciuTeNns U 3HaMEHATeNs MepeaaToyHoi (QyHK-
IIMM KOMITEHCATOpa COAepKaTcs KOI(PPUIMEHTHI o U 3, KOTOPBIE MOITY-
YeHBI 10 apaMeTpaM NepelaTOuHbIX (PyHKIN KaHaIoB 00beKTa. JTarl,
Ha KOTOPOM OCYILIECTBIIIETCS pacueT 3TUX KO3((PHUINUEHTOB, SBISETCS
HanOoJIee CIOKHBIM U TPYIO0EMKHM, TIOCKOJIBKY TIPOrpaMMHO-MaTeMa-
THYECKHE ITAKeThI He CIIOCOOHBI BHITIOJIHUTH BCE HEOOXOAMMBIE YHCIICH-
HBIE MPeoO0pa3oBaHuUsl, U MHOTHE OTEpalul HEOOXOAMMO BBIOJIHATH
BpyuHyto. Wtak, npu KOMOMHUpPOBaHUH PYYHBIX NpeoOpa3oBaHHN U
npeoOpa3oBaHMi, BHITOJHEHHBIX C IIOMOIIBI0 MaTeMAaTHYECKHUX IaKe-
toB MathCad, paccurtanbl KO3Q@HUIIUEHTHI 0. ¥ B ¥ TOJTY4YEHO pa3HOCT-
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OcHOBHasl TPYIHOCTH IIPU pacyeTe 3aKIH0YaeTcs B IPOMO3IKO-
CTH BBIBOJIOB IEPEAATOYHBIX (PYHKIUH KOMIIEHCATOPOB U MOTYYCHUU
3aTeM Pa3HOCTHBIX ypaBHeHUH. Tpyao€MKocTh pe3ko OyaeT Bo3pac-
TaTh NP YBEJIWYEHUHU YUCJIA BXOAHBIX I1apaMETPOB CHUCTEMBI U pOCTE
MOPSITKOB MOJIENIeH 00BEKTOB. B CBSA3WM ¢ ATUM Tpemyiaraercs Ipyrou
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MOJIXOJ, P KOTOPOM KOMIIEHCATOpPhl pacCMaTpUBAIOTCS B BHJE IO-
CJIeIOBaTEIbHO-TIApAIJIEBbHBIX LIEOYEeK MOAEIeH KaHaJIOB, YTO MO3BO-
nsieT M30eKaTh MAacCHBHBIX CHMBOJIBHBIX TPEOOpa3oBaHUid, Jenaet
NpoIecC MEHee TPYNOEMKHM M TO3BOJSAET HM30eKaTh OIMOOK, 0e3
yiepOa moiaydaeMbIM pesyibTaram. s aHain3a MOCTPOEHBI Iepe-
XOJIHBIE Mpolecchl kKommeHcaTopa Wi'?, paccuntanHble U3 yCIOBUS aB-
toHoMHocTH (Wk12) 1 npu UCTIOIB30BaHUU MTPEIOKESHHOTO TOX0/1a
(Wk12n):
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Kak MoxHO BHIETh U3 TpauKOB, Pe3yIbTaThl coBMamaoT. OT-
CI0JIa MOYKHO CHEJIaTh BBIBOJI, YTO HAMHOTO MPEATIOYTUTEIIBEHEE TIPUME-
HATH  ABTOHOMHBIE  KOMIIGHCATOPHI  TEPEKPECTHBIX  CBS3EH,
paccuuTaHHbIE C UCMOIB30BAaHUEM IPEUIOKEHHOTO TIoIXoAa 0e3 aHa-
JUTHYECKUX BBIBOJOB U TIPE0OpPa30BAHHIA.
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YK 681.518.3
M.B. AnekceeB, A.B. UBanos, U.A. Ko3zenko, A.B. MenBenen

MOJIEPHU3ALIUS IIU®PPOBOM CUCTEMBI YIIPABJIEHUA
OOPMATOPOM-BYJIIKAHU3ATOPOM

B pamkax mMopepHU3aIK y4acTKa ByJIKaHU3anuu MuH HAa 3A0
«BILI3» pazpaborana uudposas cucrema ynpasienus (LICY) texHo-
JIOTUYECKUMU TIapaMeTpaMHu Tpoiiecca u 000pynoBaHHeM Ha 0aze KOH-
tpoiiepa SIMATIC S7-1500. /s peanu3anud CHCTEMBI BBEIOpaHBI
natunku Temiepatypsl GHM 8100/A, nasnenuns Metpan 150 TG, kna-
nansl Globe Valve ASCO Numatics R298A643, nozunmonep Schu-
bert&Salzer, momxynu BBona / Beioga ET200SP u np.

LCY npencrasnser coO0H EHTPAIN30BaHHYIO CUCTEMY C KOH-
TPOJUIEPOM W MOAYJISIMH BBOJA/ BBEIBOJIA, PACIIONATAIOIIUMUCS B
mKady ympaBieHus. YIpasieHHe o0ecrednBaeTcsl ¢ MaHeIH orepa-
TOpa W 3aKJI0YaeTcs B BBIIOJHEHUH IMKJIA BYJIKaHHU3AIHH, KOTOpLIPI
BKJIIOYAET: 3arpy3Ky IIHUHBI
B mpecc-popmy; mommpec-
COBKY W BapKy; pa3rpy3Ky
muHEl. B THIoOBOoM anro-
puTMe ympaBieHus (Ha
JTare BapKH IIKMHBI) peau-
3yeTcsl KOHTYp peryiupo-
BaHUS TEMIIEPATyPhl TUTUT
(110 OTKITOHEHHIO) TToHaucH
napa. B pe3ynbTate BO3HU-
KaloT KoJIeOaHUsI TeMIiepa-
Typa b1 (6] 8-15°C
(pUCYHOK), YTO MOKET HETAaTHBHO BJIUATH Ha KAUYECTBO IIHH.

[pennaraeTcst g ynpaBieHUs IPOLIECCOM PEAM30BATh CXEMY
KacKaJIHOTO PEryJMPOBAaHUs JaBICHUS (TIPOMEXYTOUHBIA MapaMmerp)
pacxonoM Imapa ¢ KOppeKImuew mo temmeparype. bomee OvicTpomeii-
CTBYIOIIMH BHYTPCHHUH KOHTYp PETyJIHPOBaHUs MABICHUS IOJDKEH
o0ecreunTh CHIKEHHE KOJIeOaHHi TeMIepaTyphl.

Brinonuen cunte3 kackagHoit LICY u nmpoBeneHbl MOAETbHBIC
9KCIIEPUMEHTHI, KOTOPBIE MOKA3aJId, YTO MPUMEHEHHE JaHHOTO ajro-
puTMa CHIKaeT Koyiebanue Temmeparypsl 10 3—8 °C.

3 e o Lok —
193224 193336 193054 193609
22012020 22.01 2024 22.0§ 2024 22002024 22012028

Pucynok. TemneparypHble TpeHAbI

57



YIK 681.518.3
M.B. Anekcees, B.C. Kyapsimuos, U.A. YcTHHEeHOK

ABTOMATHU3ALUA YYHACTKA TACTEPU3ALIMHN
B NIPON3BOACTBE IINBA

B OOO «IluBoBapenHas komnanus «bantuka» — «Boponex-
CKWH MMMB3aBO 3aBepIIeHa padoTa 10 aBTOMaTH3aI[NH yJacTKa MacTe-
puzanmu. Pa3paboTana cTpykTypa CHCTEMBI yIpaBieHHs Ha 0ase
koHTpouiepa SIEMENS PS 407, moxyneii BBoa / BEIBOIa M CEHCOP-
Hoit manenu [EI PPC-5190A. Ha o6opynoBanun pa3MenieHbl CpeacTBa
JOKATBHOW aBTOMaTH3anuu: matdukd Temmeparypsl SENSYCON
PT100; natuuku nanenus Endresst+Hauser Cerabar S PMC631, Ap-
lysens 0—10 bar; amekTpoMarauTHEIE pacxomoMepsl Endress+Hauser;
kuciaopogomep  HAFFMANS-PENTAIR;  kongyktomerp  En-
resstHauser CLD134-PLC148 AB2; knanansl SPIRAX SARCO u np.
e [Ipouecc macrepuzanuu 10-
CTaTOYHO CIIOXKEH C TIO3WIUHU
yrpasienust (pucyHok). Jns 3a-
ITycKa Ipoliecca cHavala moaaeTcs
o ) BO/AA (MU BBIXOJA Ha TpeOyembIit
kIS B E N TeMIepaTtypHbelii pexum). Jlanee
nomaercs muBo (3—4 °C), xoropoe
MOCTYyTAaeT B OTACIICHHUE TIPeBapH-
T reqipHOTO - HarpeBa g0 3040 °C
Puc. Tpenpl KonTponupyeMbix 1 (KaMepa peKylepauuu), 3aTeM B
peryJMpyeMbIX HapMeTpoB OTNIeNIeHNe  TacTepu3aluy s
HarpeBa 110 67—72 °C napom (c BbI-
JepP’KKOM BpeMeHH 110 JutnHe Tpyoorposoaa 30—150 ¢). [lactepu3onan-
HOE THMBO HAMpaBJISIETCs B KaMepy peKylepanuu (mpenBapuTeabHOe
OXJIAXKJICHHE), 3aTeM Iocieayomee oxiaxacHue 10 5—10 °C u nanee B
Oy¢epHyIo eMKOCTb (/17151 ToAAep KaHus Haropa B IMHUH po3nuBa). [1o-
CcJIe TIporiecca MmacTepu3alui — CaHuTapHas o0padoTka.
Pa3zpaboTaHo aaropurMuueckoe M MporpaMMHoe oOecrieueHHe
IUTS yTipaBJsionero KonTposutepa (cpema TIA Portal) u cercopHoii ma-
Hemu (cpema WinCC). [lnst onpezpeseHus] HACTPOEK MPOrPaMMHBIX
TN I-perynsaTopoB TeMmnepaTypbl IPUMEHSIACh METOIMKAa ONTUMHU3a-
UM YUCIICHHBIM IPAJANEHTHBIM METOAOM IO KPUTEPHUIO MUHIUMYM HH-
TerpaNbHO-KBaIPATHIHON OITHOKH.
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VJIK 681.322
A.E. EMeabsiHoB

MOJAEJIMPOBAHUE CUCTEMBbI YIIPABJIEHUS
KBAJIPOKOIITEPOM

B HacTosiee Bpemst CYIIECTBEHHO BO3PAcTaeT POJib OECIUIOT-
HBIX JieTaTeabHBIX anmapatoB (BIIJIA). 3To cBs3aHO ¢ yCHENIHOCTHIO
HX BHCAPCHUA JJIA BBINIOJIHCHUSA CIOKHBIX TEXHOJOI'MYCCKUX IPOLEC-
COB W OIepalluii, TAKUX KaK MOHUTOPHHT, (poTorpammeTpus dacamoB
3/IaHHUN, WHCIIEKIUS MOCTOB W OTCJIC)KHUBAHHWE MOOWIILHBIX arcHTOB
uT. 1. [ns peanuszanuy 3THX TEXHOJOTHYECKHX IMPOIECCOB HEOOXO-
JIUMO YIPaBIATh MOJETOM. B HacTosIiee BpeMs yrpaBieHUe MOJIETOM
OCYIIECTBISIETCS] KaK MPABUJIO B MOJIYaBTOMATUICCKOM PEIKMME 110 KO-
MaHJ[aM OIepaTopa ¢ MCIOJIb30BaHHEM HABHTAIUH IO OMOPHBIM TOY-
KaM WM B IUCTAaHIIMOHHOM PEKUME C TIOMOIIBIO MyJIbTa YIIPABJICHUS.
3TO NPUBOIUT K TOMY, YTO MPH UCCIETOBAHUU TAKUX CUCTEM HEOOXO-
JIIMO YYUTBIBATH POJIb OTIEPATOPa B MPOIIECCE YIPABICHHUS.

B pesynbraTe mpoBeIeHHBIX UCCIIEIOBAHUI MOyUeHBI CIEeIyI0-
IIME PE3YIbTATHI:

[Tpu ynpaBneHnn KBaJAPOKONTEPAMH IMTUPOKO MPUMEHSIOTCS Ce-
TEBBIC KaHAJIbI CBA3H.

[Nomyuena mareMaTudeckas MOJEIb KBaJIpOKONTEpa Kak 00b-
€KTa ympaBlIcHHS.

Pa3paborana IMHTAIIMOHHAS MOJIEIb, TO3BOJISFOIIAS TPOBOIUTh
UCCIICZIOBAHUE CUCTEMBI YIIPABICHHS KBaJPOKOITEPOM C CETEBBIM Ka-
HAJIOM CBSI3U M YYETOM BIIMSIHUS OTIepaTopa Ha MPOIECC YIPaBICHHS.

ITpoBeneHO UCCleOBaHNE CHCTEMbI YIIPABICHUS KBa[POKOIITE-
POM 10 MOJTy9E€HHOW MOJIENH TIPY PA3INIHBIX MTapaMeTpax ee (PyHKIH-
OHUPOBAHUI.

HccnemoBanue MOKa3ano, YTO YMEHBIIICHHE BEPOSITHOCTH Tepe-
Ja4y MH(pOPMAaIMH 10 KaHaJTy IPUBOIUT K TOMY, YTO y OTIepaTopa yBe-
JIMYUBACTCA BPEMSA HAXOXKACHHA B «HCHOPMAJILHOM) PECKUME, YTO
HETaTHBHO CKAa3bIBACTCS HA KAUECTBE YIPABICHUS KBAJAPOKOITEPOM.
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YIK 519.8
B.C. Kyapsimos, U.A. Kozenko, M.B. Asniekcees, A.B. UBanoB

ONITUMUBANUA PACITPEJAEJIEHUSA IIOTOKOB ChIPbA
PEKTU®UKAIIMOHHON KOJIOHHBI
C UCIIOJIB30BAHUEM MOJEJIN
MHOI'OKOMIIOHEHTHOU PEKTUOUKAIIUN

Brinenenue strunbeH30a W3 peaKIMOHHON CMECH, COCTOSIICH
3 4 KOMIIOHEHTOB (OCHOBHBIMH W3 KOTOPBIX SIBJISIOTCS OEH301I U
STHIIOCH30), OCYIIECTBISIETCS PEKTH(PHUKAIHEH.

BosMymaronumy Bo3eCTBUSIMH SIBISIIOTCSL PACXOJ U COCTaB
MUTaHusA KONOHHEL. [Ipu 3TOM B Tipoliecce pas/ieieHns: COCTaB UCXO/-
HOTO CBIPbS MOMKET HM3MEHATHhCA (MHOTIOa B 3HAYMTENBHBIX IIpee-
nax) [1-2]. Taxxe usmeHserca >PQPEeKTHBHOCTH PaOOTHI KOJOHHBI
pexTH(UKaIUN B 3aBUCUMOCTH OT HOMEpa TapeJiKH NoAa4yu chipbs. Uc-
cienoBanre 3()(HEKTUBHOCTH Tpoliecca MPOBOIMIOCH HA OCHOBE HC-
MOJIb30BaHMS MaTEMAaTHUYECKOM MOJIENIN CTATUKA MHOTOKOMIIOHEHTHON
pextudukaiuu [3]. B yacTHOCTH, N3MEHEHUE KOHLICHTPAIIUU STUIIOCH-
30712 0T 26 110 35 % B UCXOAHOW CMECH MPUBOAUT K N3MEHEHHIO 3HAUC-
HUs Kputepus 3¢dekTuBHOCTH Tporiecca (1), 9To B CBOIO ouepenb,
BJIEUET M3MEHEHE HOMEepa ONTHMAaIbHON Tapenku nmutanus (puc. 1).

K=4X,,+4,X,,,,;, > min, 1

rae X, , Xy, ,; — KOHUEHTpauuu (morepu) 6eH301a B KyOe v STUI0EH-

30J1a B JUCTUIIIIATE; Al , A2 — BCCOBEIC KOB(l)(l)I/II_II/IeHTLI, YUUTBIBAOIIHEC

CTOMMOCTb IPOIYKTOB pa3zeiicHuUSI.

AHaJIOTHYHO N3MEHEHUE PacXxo/a ChIphbs B KOJOHHY TAaKKe BITU-
seT Ha KpuTepHii 9 (HEeKTUBHOCTH NIPU N3MEHEHUH HOMEpa TapEIIKH TTH-
TaHus (puc. 2).

[TosTOMY ompeneneHne ONTUMATBHONM TapENIKH MUTAHUS OT pac-
XOJla M COCTaBa CHIPbS SBISIOTCS OJHOW M3 BAKHEHMIHNX 3a7ay yIpaB-
neHus nporeccom. [pu onpeneneHnn oNTUMAaNBEHON TapeIKH MUTaHNS
1o kpurepuio (1) YUCICHHBIM METOIOM ONTHUMM3AIMH C HCHOIb30Ba-
HHEM MaTeMaTHYeCKO MOJENH T0JTydaeTcs BEelIeCTBEHHOEe YHcio. B
IPOMBIIIIEHHBIX KOJIOHAX MPEIyCMOTPEHO HECKOJBKO TapesloK IHTa-
Hus. OTCIo/1a BOSHUKACT 33j1a4a MepepacipeeIeHus MUTaHuI MEXKITY
JBYMSI WITH TPEMsI TapeIIKaMu C IIeJIbI0 TIOMCKa ONTUMAJIBHOTO COOTHO-
IICHUS B YCIOBHUAX U3MEHEHHMS PacXo/ia U COCTaBa ChIPbSI.
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Takum 00pa3oM pelieHue 3a1a4u ONTUMHU3ALNN PACTIPE/ICICHUS
pacxonia ChIpbsl Ha TapeiKd IMHUTAHHUS IMO3BOJHT MOBBICHUTH KauyeCTBO
pa3zencHusl B YCIOBHSIX KoJieOaHUN COCTaBa W pacxojia IMUTAIOIICH
CMECH.
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YK 004.942
A.H. T'aBpujos, A.A Cyaun

OINPEAEJIEHUE OIITUMAJIBHOI'O PACXOJA
OEPPOCIIJIABOB B CTAJVIEIIVTABUJIBHOM
IMPOU3BOJCTBE

B mocrmenaue rompl mporecchl BHETIEUHOH 0O0paOOTKH CTald B
CTaJIeTJIaBUIILHOMN IMPOMBIIIJICHHOCTU TOJYYHIIN 00JIbIIIOE pa3BuUTHUC,
OHHU 00€CTIeYNBAaIOT BHICOKYIO POM3BOAUTENLHOCTH BCETO KOMILIEKCA
3JEKTPOCTANEIUIABUIBHOIO NMPOU3BOJACTBA. C IOMOIIBIO YCTaHOBOK
IpyMNITBl BHEMIEYHOW 0OpabOTKH MOSBUIIACH BO3MOXKHOCTH IONyYaTh
BBICOKOKa4ECTBEHHBIE CTANIM C OTJIMYHBIMU XapakTepuctukamu. [locie
paciuiaBa B yrOBOH IEYH KEJIE3HOTO JIOMa CIIeIyeT CTaausl JOBOIKU
MeTajyla 10 XUMHYECKOMY COCTaBy, COOTBETCTBYIOILIETO ONpEAEIICH-
HOH MapKe, 3TO JOCTUTaeTCs MMyTeM 100aBIeHUs JETHPYOLINX KOMIIO-
HEeHTOB — (eppociuiaBoB. I1o TexHomOrNK 103UpOBaHKE GEeppOCIIaBOB
PETJIaMeHTUPOBAHO, OAHAKO CYIIECTBYIOT AOILYCKM IIO HIDKHEH M 10
BEpPXHEU IPaHULIE COACPKAHUSI XUMUYECKUX 3JIEMEHTOB.

®DeppociiaBpl JOCTATOYHO AOPOTHE, IMO3TOMY MOKHO ITyTeM
CHIDKEHHUSI UX Pacxofa JOOWUTHCS IOJI0XKUTEIBHOIO SKOHOMHYECKOTO
3¢ dexra. ITOr0 BO3MOKHO MPH COONIOIEHUH HIKHEH IPaHUIIBI COlep-
KaHus 700aBOK B BHIITyCKaeMOM CTaJi; BEIOOpa OoJiee AeHIeBbIX KOM-
OMHAIMKi XUMHYECKHX OJJIEMEHTOB; HM3MEHEHHS CXEMbl BBEACHUS
MaTepHana B IJIaBKYy, IIyTeM CHIDKas ero yrapa; NIpuMEeHEHUS B3auMo-
3aMeHSIeMOCTH (peppoCIUIaBoB.

®eppociiaBel — 3TO MaTepHalibl, KOTOPbIE B CBOEM COCTaBE
OOBIYHO conep)kaT OOJIBINE OJHOTO TOJE3HOTO 3JIeMeHTa. llommMo
9TOro, Ka)KZ[BIﬁ Marepuall UMECT CBOU ocoObIe (1)I/I3I/IKO-XI/IMI/IT-ICCKI/IC
cBoiictBa. [loatomy pernieHue 0003HaAUECHHOW MPOOJIEMbI BBIXOIUT 3a
PaMKH MPOCTOro pacyeTa UX KOJUYECTBa U TpeOyeT Oosiee CIOMKHBIX
Bbrunciennii. Heobxomumo pa3paboTaTh MaTeMaTHYECKyI0 MOJEINb,
KOTOpasi Oy/IeT BKIIOYATh B ceds pacyeT W3MEHEHHUSI XUMHUECKOTO CO-
CTaBa CTaJIM B pe3yJIbTaTe ee JISTHpoBaHus GeppociuiaBaMu IIpH 3aaH-
HBIX TEXHOJOTMYECKUX IapaMeTpax; BO3MOXHOCTb BBIOOPa KPUTEPHS
ONITUMH3ALINH, HAIPUMED OTIpe/ieNieHHss MUHUMAJIBHOTO pacxojia ¢ep-
POCIUIaBOB B 3aBUCHMOCTH OT BEIOPaHHOW MapKu CTaJu.
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YK 519.688
A.H. I'aBpuaos, H.B. CyxanoBa

MOIEJNPOBAHUE CJIIOXKHBIX PECYPCOEMKUX 3AJIAY
IIJIASMEHHOI'O CUHTE3A YHC

OgHMM W3 BOIPOCOB CHHTE3a VYTIIEPOJHBIX HAHOCTPYKTYD
(YHC), siBseTcst HAX0KICHUE TEXHOJIOTHUECKHUX YCIIOBHMA TIOJTyYCHUS,
00ecreunBalOMUX BRICOKUHN BBIXOJ] OMPEICICHHBIX CTPYKTYyp. Cpenn
MPOCTBIX METOAOB MoJyueHusi kauecTBeHHbIX YHC 3HaunMmyo poib
UTPAIOT TUTa3MEHHBIE METO/IbI, OCHOBaHHBIEC Ha CyOIMMaIliy yTiiepoaa
IUIa3MOM C MOCIIEAYIONICH pearperaiyei B X0JI0HOH 00JIacTH.

Iomyuenne YHC 3neKTpoayroBbIM CHHTE30M B KUAKOU Cpesie C
WCTIOJIh30BAaHUEM KaTallN3aTopa MO3BOJISIET CHHTE3UPOBATh PA3INIHbBIE
CTPYKTYpPBI: HAHOTPYOKH, (DyJUIepeHBI, OKUCICHHBIN rpadeH. JlaHHbIi
METOJ OTIUYAETCA TEM, UTO BOKPYT ILIa3Mbl AYTOBOIO pa3psa co3/a-
eTcs Ta3o00pa3Has cpena B Buje my3bIps. JlaBneHue, cocTtaB U 00beM
ITy3BIPSl HETIOCPEICTBEHHO BIHSIOT HAa pa3Mep CHHTE3WPOBAHHBIX Ha-
HouacTuil. Ilpu 3TOM KaTtoj OKpPYKCHHBIH >KHIKOCTHIO, UCITBITHIBACT
WHTEHCUBHOE OXJIQXIEHUE, YTO TAKXKE BIMUSICT Ha KOHCUHBINA MPOTYKT.

MoaenupoBaHue TakKuX MPOIIECCOB SBIAETCS CIOXKHOMN pecypco-
€MKOH 3aj1adyeil. B mia3sme npoucxoauT OJHOBPEMEHHOE ABUXKEHUE U
B3aMMOJICHCTBUE Pa3IMYHBIX 3apsHKCHHBIX YacTull. Ha KuHeTuKy u 00-
pazoBanue kiactepoB hopmupyronux Y HC HermocpecTBEeHHO BIHSIOT
3JIEKTPOMArHUTHEIE, TETNIOMacCOOOMEHHEBIE MPOIECCH, Cpeia, KaTaiu-
3atop. [loaToMy B OCHOBY pa3pabaThIBAEMOM MOJIETH MOJI0KEH KUHE-
TUYECKUU MOJX0 HA OCHOBE YpaBHEeHU bonbuMana. [{nst HaxoxaeHust
napaMeTpoB AIIEKTPOMArHUTHOTO ITOJI ypaBHEHH bonsiimana normoi-
HSIIOTCSI CHCTEMOM ypaBHEHUI MakcBesuia, ONMChIBAIOIIEH caMocoria-
COBaHHOE  AJIEKTpHueckoe 1mone. lcnonb3oBaHWe  ypaBHEHUH
TEIUIONPOBOTHOCTH Dyphe ¢ YUeTOM MOABIIKHBIX TPAHUI] TO3BOJISIET
BEITIOJTHUTE PacueT TEMIIEPATYPHOTO MO U HANTH HadaIbHBIE CKOPO-
CTHU ¥ DHEPTHH YACTHII.

Hannuue orpoMHOT0 YKCIia 4acTulIl B I1a3Me, TpeOyeT JOTIOJIHH-
TEIHHO Pa3pabOTKH CIEIUATHHBIX 3P (GEKTHBHBIX YHCICHHBIX METO0B
00paboTku 60NBIUX 00BEMOB JAHHBIX, HEOOXOINUMBIX JISI PACUCTOB
rapaMeTpoB MPOLECCOB TAKON MAaTEMAaTHUUYECKON MOJIEIIH.
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YK 004.5; 004.94
HNuzxenep A.C. CypoBues, U.A. ApuuHnos, S1.A. TypoBckuii

CHUCTEMA NOJJEPKKHW MPUHATHSA PEINEHUAM
JJIAA TOBBIIWEHUSA HAJEXKHOCTHU SPTATUYECKHUX
CUCTEM

OnHMM U3 BaKHBIX aCMIEKTOB APTraTHYECKUX CHCTEM SIBIIIETCS UX
Hae)KHOCTh. [locTponM crcteMy OASPKKHU IPUHITHS PEIISHAN, KO-
TOpast s MTOBBIIICHHUS HAICKHOCTH dPraTHUECKUX CUCTEM BBITTOHSIET
HeTpepbIBHOE HAOMIOACHUE 33 H3MEHEHNEM 3 PEKTHBHOCTH TPYIOBOM
JESTeIbHOCTH YeNIOBeKa-oNepaTopa M BBIMONHAET BHIOOp pexuMa
VIIPaBJICHHUS] TEXHOJIOTHUECKHM TporieccoM. CHmkeHne 3 PeKTUBHO-
CTH JEATEIhHOCTH 4YeJOBEeKa-OIepaTopa MOXET CIyKHUTh MPUIUHON
BO3HUKHOBCHHSI aBapHii B IPTaTUYECKUX CUCTeMax. DPPEKTUBHOCTh
JIESITeTFHOCTH YeJI0BEKa-0IepaTopa — ero CBOMCTBO, KOTOPOE XapaKTe-
pU3yeT TOYHOCTh MPUHATHS UM YIIPABIEHYECKUX PEIICHUH 1 BpeMs Ha
uXx BeIpaboTKy. [loaTOMY OHUM U3 cIOCOOOB CHHKEHUSI aBAPUHHOCTH
B OPTraTHUYECKUX CUCTEMaX SIBIACTCS MoBbIeHHE YQQekTuBHOCTH esi-
TETBHOCTH OTIEPAaTOPOB-TEXHOJIIOTOB. BpeMs BbIpaOOTKH ympaBiIeHYe-
CKOTO pEIleHHs OIepaTopoOM-TEXHOJIOTOM HAa3BIBAIOT €ro JaTeHTHBIM
BpEMEHEM JEHCTBUI NPHU YIIPABIECHUN TEXHOIOTMUECKUM IPOLIECCOM.

JlaTeHTHOE BpeMsl NEUCTBUI YEIOBEKA-ONEPATOPa 3aBUCUT KAK
OT €r0 MHINBUIYAIBHBIX OCOOEHHOCTEH, TaK U OT €ro (yHKIIHOHAIb-
HOTO COCTOSIHHSI B TIpOIlecce BBITIONHEHHs padoThl. st onpeneneHus
(YHKIMOHAIILHOTO COCTOSIHUSL OyAeM HCIONb30BaTh OAMH U3 OOBEK-
TUBHBIX TIOKa3aTejell — BapmabenbHOCTh cepaeunoro putma (BCP).
Jns ToBBIIIEHUS HAZEKHOCTH DPTaTHYECKUX CHUCTEM OyIeM IpOBO-
JUTHh TIPOTHO3UPOBaHUE (DYHKIIMOHAIBHOTO COCTOSTHIS YeJIOBEeKa-oIe-
paropa. IIporHo3upoBanue (yHKIMOHAIBEHOTO COCTOSIHUSI YEJIOBEKa-
orepaTopa TMO3BOJHUT MOBBICUTh HAJ€KHOCTh M MPOTHBOABAPHUIHYIO
0e301macHOCTh IPraTUYECKUX CHCTEM 3a CYET TOTO, YTO CHCTEMa CMO-
JKET 3apaHee OINPEJENINTh, YTO JOCTYITHOTO Ha BBINOJHEHUE AeHCTBUI
WHTEpBaja BPEMEHHU JJIs MEepeBOAa TEXHOJIOTMYECKOro IMpolecca U3
MIPETOTKA3HOTO B COCTOSTHUE HOPMAIBHOTO (DYHKIIMOHUPOBAHUS OyAeT
HEJOCTaTOYHO M 3a0JaroBpeMEHHO 3aIyCTHT CIeIlHallbHbIe MeXa-
HHU3MBI CUCTEMBI 0€30MIaCHOCTH AJIS IPEIOTBPALICHUSI BOSHUKHOBEHUS
aBapuu.

65



Ocy1iecTBUM BBIOOp MOZAEH Uil IPOTHO3UPOBAaHUS 3P PEKTHB-
HOCTH TPYIOBOH JesITeNbHOCTH dYelloBeKa-omepatopa. CHUTHamBI OT
OOJBIIMHCTBA ITyJILCOMETPOB (M KapAnorpadoB) MOTYT COAEpPKaTh TaK
Ha3bIBacMbIe «apTedakTh». «ApTedakThl» MPEICTABIAIOT COO0H mo-
MeXYy B 3aITUCH IYJIHCOTPaMMBI (MM KapAUOTPaMMBI ). DTH IOMEXH MO-
TYT HACTOJNBKO «WCKaXaThy» CUTHAJ, YTO AITOPUTMBI OIpE/eIeHHUs
MMAKOB ITyJIbCOBOM BOJIHBI OyAyT NaBaTh «JIOXXHOIIOJIOKUTCIHHBIC» H
«JTIO)KHOOTPULIATEIILHBIC» PE3YJIbTATHL. B CBsI3U ¢ 3THM HE0O0Xx0auMo: 1)
oTpesieTieHre MHHUMAJIBHOTO HEOOXOJUMOI0 YhCiia KapJUOWHTepBa-
JIOB B 00yHUaroIiei BEIOOPKE; 2) NCCIIC0BAHNE 3aBUCUMOCTH TOYHOCTH
MIPOTHO3UPOBAHUS OT JIOJIU «JIOKHOTIOIOKUTEIBHBIXY WITH «JI0KHOOT-
pHUIIATEIBHBIX» PE3yJHTATOB OIPEJEICHUs] CEepPACYHBIX YJapoB Ha
MyJIbcOTpaMMe (KapIauorpamMmme).

Jlns mpoBefieHUs MCCIEOBAaHUI HCIONB3yeTcs 0a3a 3amuceit
BCP 50 uenoBek o6oux moioB B Bo3pacte oT 18 10 60 et 6e3 3abore-
BaHHUU CEePACUYHO-COCYANCTON CHCTEMEI. B 0a3e comep uTCs 10 OHOM
3anucu BCP ans xaxmoro genmoBeka. 3anucu uMeroT tuHy ot 70000
1o 150000 xapauountepBanoB. 13 kaxnoit 3anucu Beaensiem 20000
MOCTIeIOBATENFHBIX KapAHOUHTEPBAIOB ISl OOydaromie BBIOOPKH,
20000 kapaUOWHTEPBAJIOB IS KPOCC-BUIHIAIMOHHOW BBHIOOPKH H
20000 kapAMOMHTEPBAJIOB I TECTOBOM BBEIOOPKH. [lepen popmuposa-
HUEM 00YyYaroNuX, KPOCC-BAIUIAIIMOHHBIX ¥ TECTOBBIX BHIOOPOK CHUT-
Hansl BCP moasepramucs aByM mpeoOpazoBaHusIM: 1) ymameHUIO
BhIcOKO4YacTOTHOM cocTasistromeii BCP. Tak kak BU koiebannst BCP
COTIPSDKEHBI C JIBIXaHHEM YeJIOBEKa, KOTOPOEe MOXKET UM IIPOU3BOIBHO
YOPaBIATHCS. DKCIEPUMEHTAIEHO yCTaHOBIIEHO, YTO TOIydeHHne 0o-
Jiee TOYHBIX MPOTHO30B AocTuraercs mocie yaainenus BU BCP u3 o0y-
yarouield BBIOOPKH; 2) TMHEWHOMY OTOOpa)XEHUIO 00JIacTH 3HAYCHUH,
4yTOOBI OHA cTaja paBHOW OTpe3Ky OT 0 1o 1, YTOOBI MOBBICUTH TOY-
HOCTb BBIYMCJIEHUH C TJIaBaIONIEN TOUKON B MOJEJSIX MPOrHO3UPOBa-
Husi. M3 pe3ynbTaToB OJHON W3 MPONUIBIX PabOT HCIOJIB3YIOTCS
CIIeIyIoIUe MyHKTHE; 1) amoxa aHanm3a Bcex mMojenel cocraBiseT 30
KapJAHOMHTEPBAIIOB; 2) MOJIENb BBIJIAET IPOTHO3 Ha | KapIMOWHTEpBAI,
MIPOTHO3 Ha OOJIBIIIEE KOJIMIECTBO KapIMOMHTEPBAIOB PACCIUTHIBACTCS
PEKYPPEHTHBIM CIIOCOO0M; 3) MPOTHO3BI COCTaBNISIOTCS Ha 30 Kapauo-
WHTEPBAJIOB.
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[To pe3ynbTaTy HACHTUPHUKALINN MOJETH MPOTHO3UPOBAHHS Ba-
puabensHOCcTH cepaeyHoro (BCP) putma momydeHsl cienyromme pe-
3yabpTaThl: 1) HeoOxomumo yaamsath BY cocraBmstomyio BCP; 2)
MUHHMAJIbHBIN pa3Mep oOydaromied BeIOopku i nonyyennss MAPE <
4 % cocrasisier 700 kapaIuOMHTEPBAJIOB; 3) He TpeOyeTCsl MPOBOIUTH
kpocc-Baymaarito mpu 10000 smoxax oOydeHUS THHEHHONW perpeccH-
OHHOM MOJIEJIM, MHOTOCJIOMHOr0 MEpPCEeNTpOHa WM HEHPOCETH C
LSTM-neiiponamu; 4) MAPE mporno3upoBaHusi IpH UCTIONB30BAHUT
Heiipocetn ¢ LSTM-Heliponamu He mipeBbinaeT 4 % Tpu HATHYUHN B
oOyuaromeit BEIoopke He 6oree 9 % «I10)KHOMONOKUTEIBHBIX» U 10 %
«JI0’KHOOTPULIATENBHBIX)» JETEKTUPOBAHUN CEPJICUHBIX yIapOB.
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YK 519.6
P.A. Cosonyxa

XAPAKTEPUCTUKHN METOJOB CTEI'AHOAHAJIN3A
OUPPOBBIX U30BPA’KEHNU

Llenpio cTeraHoaHanusa SIBIAETCS BbLIBIECHHE (aKTa HANWUMA
CKpbIBAEMOI B KOHTeHHepe MH(opMalny, ee N3BICUCHUs, MOAH(DHKa-
UM WK pa3pyLICHUs.

KnaccupuuupoBaTb LUPPOBBIE CTEraHOAHATUTUYECKUE Me-
TOZBI, C YUYETOM TOTO, UTO (POPMATHBIA(CTPYKTYPHBINH) CTETaHOAHAIIN3
MPEJCTABIIACT COOOH MPOCMOTP OIpPEACICHHBIX o0sacTei (aiina,
MOYKHO CIIEIYIOIIM 00pa3oMm:

— CUT'HaTypHbI€ (IOMCK YHUKAJIbHBIX OCIEI0BAaTeIbHOCTEN OHT,
KOTOpbIE IPUBHOCHUT CTETAHOIIPOTpaMMa);

— CTaTHCTHYECKHE (IBPUCTUUECKHE).

CraTucTHYECKHE METOABI 0a3UPYIOTCS HA TOHITHUU «ECTECTBEH-
HOro» KoHTelHepa. CyTh METOJOB 3aKJIIOYAETCs] B OLICHUBAaHUU BEPO-
SATHOCTH  CYIIECTBOBAaHHS CTETaHOIPApUUECKOrO  BIOXKCHHUS  C
HEHW3BEeCTHOH (YHHUBEpCAIbHBIC) WM U3BECTHOH (crienn(uIecKue) cre-
TFaHOCHCTEMOM Ha OCHOBE KPUTEPUS OLICHKU OJM30CTH HCCIELYEMOTO
KOHTEHHEepa K «ECTECTBEHHOMY.

B To e Bpems cTeraHorpaduyeckoe nmporpaMMHoOe obecrede-
HHE MOXET OBITh BBISIBICHO ITyTE€M IIOMCKA M aHAIN3a ONPEICICHHBIX
XapaKTEPHBIX 0COOCHHOCTEH ¥ CTETaHOKOHTEHHEPOB — curHaTyp. JIro-
0ast creranorpaduyeckasl mporpaMMa J100aBIsieT CIEIUAIbHBIE Map-
Kepbl B KOHTeHHep (HavajbHbIe MapaMeTpbl CTEraHOAETEKTOpa) IS
OIIpeIeNICHHS HAJIMYUS BJIOKCHHS U pacueTa napaMeTpoB U3BJICUEHMS.

Psin aBropo (Nihad Ahmad Hassan, Rami Hijazi, Konstantinos
Karampidis, Ergina Kavallieratou) moa curHaTypHbIM aHaTU30M TIOHH-
MaloT BBISIBIICHHE CTPYKTYPHOH creraHorpaduu. B kauectBe mpumMepos
CTETaHONPOTPaMM, TI€ OH BO3MOKeH, mpuBoAiaT Hiderman (go6asmnser
BIOXeHHE B KOHell BMP-gaiina, 3akanunBaet (aiii mociae1oBaTebHO-
cteio «CDN»), Masker u JpegX (mo6aBnsior nHGOpMAILUIO B KOHEI]
JFIF-daitma mocne mapkepa EOI). Ho MBI cunTaeMm curHaTypHBIN aHa-
nu3 paszaenom Mu@poBOro cTeraHoaHa mu3a, T. K. K3MEHEHHUsI IPOUCXO-
JST B TUKCEJIbHBIX TaHHBIX.
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MeTozsl, OCHOBaHHBIE HAa MIOUCKE CUTHATYp, AOCTATOYHO JIETKO
aBTOMATU3HUPOBaTh, 1 OHU MOTYT OBITH 3(QPEKTHBHO HCIOIb30BaHbI
npu 00paboTke OOJIBIIOTO KOJIMYECTBa KOHTEHHEpPOB 0e3 Herocpel-
CTBEHHOTO yuacTus yenoBeka. OnHako ux paboTa Ga3upyercs Ha 3Ha-
HUM aIroputMa paboThl CTETaHONETEKTOpa, KOTOPBIA MOXKHO
OTIPENEeNIUTD JIUIIb IyTeM An3acceMOunpoBanus. EcrecTBeHHBIM HEZO-
CTaTKOM CHUTHATYPHOTO TIOJIX0/1a SIBJIIETCS HEBO3MOXKHOCTD BBISIBICHUS
HOBBIX aJTOPUTMOB, MH()OPMAIMK O KOTOPBIX (M COOTBETCTBYIOLIMX
CUTHATyp) elle HeT B 0a3e JaHHBIX HCIOJIb3YEMOI'0 CTETaHOAHAIUTHU-
yeckoro [10.

Takum 00pazoM, BO3MOXKHOCTH CUTHATYPHOTO aHajIM3a CHIBHO
orpaHnueHsl. Mcronp3oBaHue B Ka4ecTBE Mapamerpa ajJropuTMa cre-
TaHOJIETEKTUPOBAHMS I10JIb30BATEIBCKOIO MApOJIs UM €ro IPOU3BOA-
HOH JieNlaeT CUTHATYPHBIM aHaInu3 CTeraHorpad)uuecKuX KOHTCHHEPOB
NPaKTHYECKH HEBO3MOXKHBIM, TPaHCHOPMHPYS 3a1auy CTEraHOaHAIN3a
B 33/1a4y KPUITOAHAIN3a C U3BECTHBIM aJITOPUTMOM.

Taxum oOpa3om, npruMeHeHne GOpMaTHBIX, CUTHATYPHBIX U CTa-
TUCTUUYECKUX METOJIOB CTETaHOAHAIN3a pa3InyaeTcs Mo paay XapakTe-
PHUCTHK, YTO Ha Ka4eCTBEHHOM YPOBHE WIIIOCTPUPYET CIEIyIoIas
Tabiuua:

Texuonorus XapakTepUCTUKH
CreraHorpa- Tpumenu- Hayxoewm-
Creranoananmus Cnoxnocts | TouHocTh
bus MOCTh KOCTb
Lndpposas CraTucTuyeckuii BbICOKASL cpeousis BbICOKASL BbICOKASL
P CurHaTypHBIit HU3KAs 8bICOKAS HU3KAS cpeoHsis
CrpykTypHas CTpyKTypHBIi HU3KAs 8bICOKASL BbICOKASL HU3KASL
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YJIK 004.89
A.B. Kainau

AJI'OPUTM PACIIO3HABAHUSA HETUITIOBBIX 3AITPOCOB
«YMHOMY» JOMAIIHEMY INIOMOIIIHUKY

JlocTrkeHns OCIeTHIUX JIET B 00J1aCTH HCKYCCTBEHHOTO HHTEI-
JIEKTa TO3BOJIMJIM HaM OOMIAThCS C JHOOBIMH IHU(POBBIMU YCTpOIi-
CTBaMHU JIOBOJBHO MPOCTBIM U €CTECTBEHHBIM UISI HAC CHOCOOOM: C
noMoIbio rojoca. CerofHs B pe3ysibraTe TOTAIbHONW HU(POBU3ALUN
o0Im1ecTBa TEXHOJIOTHH «YMHOTO JIOMay TOJYYHIIN IIHPOKOE PacIipo-
CTpaHEHHE U JJa)K€ €CTECTBEHHYIO MHTETpAlMIO B HAllly 3KOCHUCTEMY.
Takas Moaenb B3aMMOAEWCTBUS YeOBEKa C KOMITBIOTEPOM IIHPOKO
pacmpocTpaHeHa: MOJF30BaTeNI KOHTAKTHPYIOT C IH(PPOBBIMU ITO-
MOIITHUKAaMU TOPa3l0 WHTYHUTHBHEE C MOMOIIBI0 TOJIOCOBBIX KOMaHII,
9YeM C UCIOJb30BaHMEM KJIaBUATYpbl M YCTPOMICTB TUCTAaHLIMOHHOIO
yrpasienus [ 1-4].

CremyeT OTMETHTH, YTO 3TH TEXHOJOTHH MPEANoIaraoT Hallu-
Yyhe B3aMMOCBS3aHHBIX 00IIeH MH(POKOMMYHHUKAIIMOHHON CETHIO WH-
TEJUIEKTyalbHBIX YCTPOMCTB, CIIOCOOHBIX B3aUMOAEHCTBOBATH IPYT C
npyrom [5].

«Ywmubie» aomamntaue nomortaukA (Y II), kak HeoTheMIIEMBbIE
COCTaBJISIONINE CHCTEM «YMHOTO JOMAay, BHICTYIIAIOT B Ka4eCTBE IICH-
TpajJbHOTO 0JIOKA, TO3BOJISASA MOJIB30BATENSAM YIPABIATE U KOHTPOJIH-
poBaTh «yMHBIE» OBITOBBIE NPHOOPHI (OCBEIICHUE, OTOIUICHUE,
CHUCTEMBI 0€30ITaCHOCTH W YCTPOHCTBA MyJIbTUMeTHA) [6].

Takum o6pazom, Y A1 BEICTYIIAIOT B POJTH JIMYHBIX TIOMOIITHUKOB
N0JIb30BaTENeH, CIIOCOOCTBYS MEPEXOY OT yNpaBIeHHUs ICHCTBUIMH U
MIPOIECCAMU TPAIUIIMOHHBIMHA KHOITKAMH K YIIPABIEHUIO TOJIOCOBBIMHU
koMangamu. B cocras Y /II1 BXOAST NEeHTpadbHbIN KOMaHIHBIA LIEHTP
C IPOrpaMMHBIM OO€CTIeYeHHEeM PACIIO3HABAHMSI [0JI0Ca U allapaTHOe
YCTPOHCTBO, (QPYHKIIMOHUPYIOIIEE IO/ YIPaBICHHEM JaHHOTO IIPO-
TPaMMHOTO 00eCTICUeHH S, HalIpuMep, JUHAMUK [7].

B pesynbrare Takoii 3¢ dexruroit komnonoku Y I1, momns3o-
BaTeNM 00ecIiedeHbl BO3MOKHOCTBIO JIETKO M «I10-4eJIOBEYECKI B3au-
MOJIEHICTBOBATh CO CBOMMH «YMHBIMH» JOMamH IOCPEICTBOM
TOJI0OCOBOTO OOIIEHUS C BUPTYaJIHHBIMHU ITOMOIITHUKAMH, HAIpAMeEp, Ta-
kuMu Kak Alexa, Cortana, Ammca wm Siri [1, 2, 6, 7].
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Paznuuus B nicuxosoruu BiageHus Gu3n4eckuMu 1 QG poBeIMy
ToBapaMu 00yCIaBIUBAIOT Pa3HHUIY B UX CTOMMOCTH. lIpoBeneHHBIN
aHaJIN3 COBPEMEHHBIX mMyOnuKauii [ 1-8] mokasa, 9To yMHbIE TOMOIII-
HUKH ¥ HU(QPOBBIC aCCUCTEHTHI IPUMEHSIOTCS BCE Yallle B pa3HbIX cde-
pax dYeJOBEUECKOW JEsTENbHOCTH, YTO OOYyCIOBJICHO HHM3KHMHU
3aTpaTaMM Ha CO3/IaHHE U SKCIUTyaTallio MOJO0HBIX CHCTEM.

Heo0x0uMo OTMETHTh, YTO YMHBIC TIOMOIIHUKH YacTO COTPO-
BOKAAIOTCSI COOTBETCTBYIOIIEH MHPOPMAIHOHHOH CUCTEMOM, KOTopast
IpeAyCMaTpUBACT BO3MOXKHOCTh BHEIIHETO agMHUHUCTpUpoBaHus. Ta-
Kasi ”HPOPMAIMOHHAsI CHCTEMa MO3BOJISIET THOKO YNpaBIsATh MHGPO-
BBIM aCCHUCTEHTOM, IPOU3BOIUTh AKTYAIN3alHIO JaHHBIX, XPaHUMBIX B
0a3e WM XpaHWJIMILE, & TAKKE BBIIIOJIHSITH, IPU HEOOXOAMMOCTH LIEH-
TPaJIM30BaHHbIC PACCBUIKM KJIMEHTAM, IOKIIOYEHHBIM K YMHOMY IIO-
MOIIHUKY.

aKTyaJbHBIM TPEACTABISICTCd NPOCKTUPOBaHHME M pa3paboTKa
COOTBETCTBYIOIIEH CHUCTEMBbI OOECIEUCHMs NAHHBIMU M YIPAaBICHUS
YMHBIM MTOMOIIIHUKOM JUTS TIOBBIIIEHUS 3QPEKTUBHOCTH YIPABICHUS
OpraHu3allMOHHOW CHUCTEMOI.

Llens uccnenoBanus — GOpMUPOBAHNE MOJAETH MH(OPMAIMOH-
HOW CHCTEMBI Uil OOecleUeHUs] NaHHBIMH YMHBIX MOMOIIHHKOB B
yIpaBJICHUH OPraHU3aLUH, COOTBETCTBYIOIIEH KOHIETILUHN HEPSIMOTO
YHpaBICHHUS.

Jnsa peannsanuu pacCMOTPEHHOM CHUCTEMBI PaCIO3HABAHHUS
HeoOXxoauMo c(hOpPMHpPOBaTE MaTEeMaTHYECKOE OOCCIICUCHHE ajro-
pUTMa pacro3HaBaHUS HETUIIOBBIX 3alPOCOB JJISI ONPENEIECHUS BEPO-
SITHOCTH COBIIAJICHHS BApUAHTA 3allpoca C XpaHUMBIMU OTBETaMHU.

Paccmotpum MHOXeECTBO A = {ao,a1 yeoolyye. .an} , B KOTOPOM 1 —
KOJIMYECTBO THIOB BONPocoB, i €0,n, a, = {bo,b] ...bj bm} , M — KO-

JNYECTBO BONPOCOB 3aJaHHOrO THma, j €0,m, b — BOmIpoc TeMsl 3a-

Z[aHHOﬁ 3JICMCHTOM 4, .
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[Tonoxum n = m, TOrja MHOXKECTBO A MPECTaBUMO B BUJIC MaT-
PUIIBL:

A=| i, (1)

anO

nn
rJe a;; — BOIPOC HOMEP j TeMbI HOMEP 1, [,] € 0,n
ij

BBeném MHOXecTBO B ompenensioniee MHOXKECTBO OTBETOB Ha
BOTIPOCHI (2)

B=| i 2)

n0 nn

rje b, — OTBET HOMED j TeMbI HOMED i, i,/ € 0,n

Mexny mHOXecTBaMu A um B ompeneneno otoOpaxkenue f:
f:A— B Takoe, 4T0:

Vae AVbeB3ix: f(a)x=f(b), 3)
rae x € X, X — Marpuua BEpoATHOCTEH BhIOOpa OTBETA b;; HA BOIIPOC d;

xOO cee xo

n

X= 1 i Lxe[0], (4)
n0 “' xnn

TJIE X;; — BEPOATHOCTB BEIOOpA OTBETA b;; Ha BONIPOC @, BAKHO OTMETHTB, 4TO
T. K. X;j — BEPOATHOCTb, TO Ha CTPOKH MATPHIBI X HAKJIaIbIBAETCA YCIOBHE
TIOJTHOW TPYMITBI COOBITHIA:

Sy, =Lje0n ()

i=0
Br10op 3nemMenTOB MaTpuubl X OyIeT ABIATHCS KIFOUEBBIM MIPU

COCTaBJICHHH TIpoliecca BeIOOpa. Ompenenum mporece BEIOopa oTBeTa
KaK 3a7a4y MalllMHHOTO O0YYCHMsI, BEJlb ACHCTBUTEIILHO: MaTpuia A —
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MHOXCCTBO JOITYCTHMBIX BOIIPOCOB, MaTrpuiia B — MHOXeCTBO Aao1my-
CTUMBIX OTBETOB, TOI'Ja MaTpUlia X — Beca Hamei MOZCIIN U NTOJIyJacM

obsikaOBeHHOE CJIAY (6), (7):
AX =B (6)
Ay Xy + Ay X, +...+agx, +...a,,x, =b,

1 n

(7

a,x,+a,x +..+a,x +...a,x =b

ni”vi T nn""n n

Heobxoaumo onpeneanTs GyHKIIHUIO TIOTEPh, KOTOpas OBI ompe-
Jiersiia OMM30CTh HAlACHHBIX BEPOSITHOCTEH K UCTHHHBIM. [10CKONTBKY
3a/laya SIBJIIETCS MHOTOKIACCOBOM KiacCH(UKALUK, WCIOJIb3yeM
kpocc-3aTponuio (CE):

>, Jog(p,..). ®)

rae N — KOJIMYeCTBO KIacCoB — Ounapubeid naaukarop (0 wm 1) eciun
> 0,C

OTBET «C» HpaBI/IJ'II)HHﬁ OTBCT Ha BOIPOC «KO», p — MPEACKa3bIBacMas BEPOAT-
HOCTb TOI'O, UTO Ha BOIIPOC «O» CICAYCT OTBCT «CH.

OmnpenenéHuyo Bblle GYHKIUIO TOTeph 0003HauuM f (i) , TIIe

X — BEKTOp HAIIUX BeposiTHocTel. HeoOX0auMo OTMETHTD, YTO JTaH-
HYI0 (QYHKIHIO HEOOXOMUMO MHUHHMH3HPOBATh: f (i)—)min. Boc-

nojib3yemcst ainroputMoM ADAM (Adaptive Movement Estimation).
TlepBbIM I1aroM SIBISETCS BRIYKMCICHUE TPANEHTa HAllleH (QYHKINH:

g(t) = Vf(x), (€)]

rJie N — pa3Mep BEKTopa X , Jlajiee BEIYUCIIAEM NEPBbIi MOMEHT:
m(t)=pm(t—-1)+(1-p,)g(t),
v(t)=B,v(t-1)+(1-B,)g(t)"

rie B],Z — 3a/1aBaeMble TUTIepIapaMeTpPHI.

(10)

ﬂanee NEepEeCUUTHIBACM C y‘léTOM CMCIICHHUA:

mhat (t) = % vhat () = v(t)
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T'unepmapameTpsl B, Takke OOHOBJIAIOTCA: Bl(t):BI

_nt
B, (1) =P

[Hanee coBepmiaercs mar aaroputMa ADAM, KoTopbIii 0OHOB-
JISIeT BEPOATHOCTH paccMaTpUBaeMON 3aJauu:

x(0)=x(1-1) - a—mmet(Y)

2
Vhat(t) +eps
rae 0 — IUMmenapameTp CKOpocTh 00ydeHust MOJENH, & €pS — HEKOTOpast JI0-
CTaTOYHO MaJjiasgd BCJIMYHHA, BO n3bexaHue JCJICHUA Ha 0.

(11)

Takum 00pa3zoM, ¢ y4eTOM rHOPHIHOTO AJITOPUTMa Paco3HaBa-
HHS TI0JTB30BATENILCKOTO 3a1poca poOOT TOIDKEH OTHPABIIATH OTBET HA
3aIpoc, YTO MO3BOJIUT ¢ HEOOXOAUMOM TOYHOCTBIO ONPEENATh HE00-
XO/IMMBII BapHaHT OTBETA U MPEIOCTABIATH €ro Mojb3oBaressim. [Ipu
HIOBTOPHOM 3aIIpOCE CHCTEMa HE COXPAHHUT KOHTEKCT U OIPE/ICNIUT 3a-
IpocC 3aHOBO, TAKUM OOpPa3oOM C JOCTATOYHOW TOYHOCTBHIO OyAeT 10-
CTUTHYT UCKOMBIH OTBET OT CHCTEMBI.

Jluteparypa
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YK 004.4'22
E.A. Xpomsix, FO.A. CadonoBa

MOJIEJIMPOBAHME IMPEJIMETHOM OBJACTH IIPH
PAZPABOTKE UC KOHTPOJISA KAYECTBA ITIPOAYKIIUHN

Buenpenune nadopmannonnsix cucreM (MC) Ha mpennpusTusx
Y B OPTaHU3aIUAX BEIET K MOBBIIEHUIO 3(P(HEKTUBHOCTH TPOU3BOJ-
CTBa U KOHKYPEHTOCIIOCOOHOCTH BBITYCKAEMOM MPOAYKIIHH.

Jlns BHECEHUST KOPPEKTHPOBOK B IMPOIECCHI, OCYIIECTBISCMBIS
Ha TIPOM3BOJICTBE, HEOOXOANMO MMETh YETKOE TpEeACTaBIeHHE 00 MX
ycTpoiictBe u B3aumoseiicteuu. [loatomy npu mpoexktupoBanuu MC
00s13aTeIbHBIM 3TAIlOM SIBJIICTCS MOJCIHPOBAHKME paOOThl OpraHU3a-
[IUH, TIO3BOJISIONIEEe TIOHUMATh pealli3yeMble MPOLECCHl M MPHHUMATh
3¢ pexTHBHBIE YIIPaBICHICCKUE PEIICHU.

JlanHast paboTa MmocBsIeHa MOICTHPOBAHUIO IPEMETHOM 001a-
CTH WH(POPMAIIOHHOW CHCTEMBI OIIEHKH Ka4eCcTBa IMPOIYKITUH, TIOTY-
gaeMOU B HEPTEXUMHIECKON TTPOMBITIIIEHHOCTH.

[Ipu MOETMPOBaHUY UCIIOIB30BAH CTPYKTYPHO-(PYHKIIMOHAIb-
HbII Iox04. Mcronb3oBanbl HoTanuu Integration Definition for Func-
tion Modeling (IDEFO0, IDEF3) u Data Flow Diagram (DFD).

Mogenb oTpaxkaet: (GyHKIIMH, BBIOJHIEMbIC KaXKIbIM Y4aCTHH-
koM u MoayiieM U C; opranun3zanuio xpaneHus qansbix B UC; nrmxeHne
MoTOoKOB maHHbIX B YIC.

B Monens 3anoxeH anroputMm oOpabOTKH MaHHBIX, TTO3BOJISIO-
U JIAIY, TPUHUMAIOIIEMY PEIICHIE, Ha OCHOBAaHUU ITOPOTOBOTO pe-
IIAMOIIEro MpaBWiIa CHelaTh BBIBOA O KadecTBe mnpoaykuuu [1].
PazpaboTka yka3aHHOH MOJICIH ITO3BOJIUT IMEPEHTH K CIICTYIOITHM dTa-
nam cosnanus MIC, koropast B 1ajbHEHIIIEM MOXKET IPUMEHSTHCS B J1a-
0opaTopHsaX KOHTPOJIS KAYECTBA HA MPEATIPUATHIX HEPTECXUMUIESCKOTO
KOMILIEKCA.

Jluteparypa

1. bamamoga, E.A. «IIpoexTnpoBanue WHGOPMAIMOHHBIX U YIIPaBIIs-
IOIIMX CHCTEM MOJCPXKKH npuHatus pemeHuid. [Ipaktukym» / E.A. Bana-
moBa, B.K. butiokos, E.A. Xpowmsbix, E.A. CaBeuna. — BI'YUT. — Boponex,
2016.
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YK 519.81
Bb.E. Hukntun, M.H. UB1ueB

MAHUIIYJIMPYEMOCTD ITPABIJI
KOJIVIEKTUBHOI'O BBIBOPA

N3yuenne MaHUITyIMPYEMOCTH NPaBUJI KOJUIEKTUBHOTO BBIOOpPa
B MaJIBIX IPYMIAX MO3BOJSET TyYIlle OHATD CI0XKHBIE MPOLECCHI MIPH-
HATHS pEIIeHUH B IpyIIax U OpraHu3alisix, a TakKe IIOMOTaeT pa3pa-
OaTeIBaTh Oosee coBeplIeHHBIE U () (HEKTHBHBIE MEXaHU3MBI IPUHATHUS
pemennii. CyIIeCTBYIOT pa3jIM4Hble CIOCOOBI MaHUITYJINPOBaHMS.
Hampumep, cTparermueckoe rolocoBaHue, KOTJa YYaCTHUKU TPYIIIBI
TOJIOCYIOT HE UCXO/IS U3 CBOMX IPEANOYTEHNH, a C LENbI0 JOCTH)KEHUS
OTIpeNeNIEHHOT0 ucxoaa. Jpyrum cnoco0oM MaHUITYIHPOBAHHS MOXKET
ObITH BBIOOpP caMOll mpoueaypsl rojgocosaHus. Pasmuunble npaBuiia
KOJUIEKTUBHOTO BBIOOpa, TaKHE KaK OONBIIMHCTBO, KBaTH()UIIMPOBaH-
Hoe 0oJbpIMHCTBO, KoHmopce u Ap., MOTyT IPUBECTH K Pa3InYHBIM HC-
XO0JlaM B 3aBHUCHUMOCTH OT TOTO, KaK PacHpeleNHINCh NPEAIOYTeHUS
YYaCTHUKOB IpyHMbl. Takke BaXXHO OTMETHTb, YTO B MaJIBIX IpyIIax
MOTYT BO3HHMKATh MPOOJEMBI C arperanuell MpeAnouYTeHUH y4acTHU-
koB. Hampumep, npu ucnosnp3oBaHnu MeTona OONBLIIMHCTBA MOXKET
BO3HUKHYTH Mpo0OJieMa NUKINYECKUX MPEANOoYTeHUH, Korja He yjaa-
€TCsl OIPEeNIUTh OJHO3HAYHOTO TOOEeIUTES.

OnHMM U3 TOAXO0A0B CPaBHUTENIBHOTO aHAIN3a Pa3IMYHbIX MTPO-
LeAyp TOJIOCOBAHUS B MaJIbIX TPYIIIAX SBJISIFOTCS UCCIECAOBAaHUsA, CBA-
3aHHBIE C M3YYEHHEM HX XapaKTePUCTHYECKUX CBOWCTB, HaNpHMep,
TaKHX KaK: HEUTPaJIbHOCTH MO0 OTHOLIEHHIO K paCCMAaTPUBAEMBIM ajlb-
TE€pPHATUBaM, aHOHUMHOCTB 110 OTHOIIEHHIO K Y9aCTHUKAM IPYIIIIBL, CO-
CTOSITENILHOCTH 110 KOHI0pCe, MOHOTOHHOCTB U Ap.

[MpoBenéunplii 0030p MO TSITH MpaBHJIaM KOJJIEKTHBHOTO BBI-
Oopa (oTHOcUTenbHOE OonbMHCTBO, Bopna, Konnopce, Koymnenaa.
CumricoHa) TTO3BOJISET CACNIaTh HEKOTOPHIE BRIBOABL. B wacTHOCTH co-
cToarenbHbIME TTo Konztopee aBnstoTes TpH nmpouenypsl: Koynnenna,
Cumncona u Kongopce. Bee paccmaTpuBaeMble poLeaypsl 00J1agaioT
CBOHCTBOM MOHOTOHHOCTH. Haunboiee MaHMITyJIUpyEeMBIM SIBIISIETCS
MIPABHIIO OTHOCUTEIHFHOTO OOJIBIINHCTRA.
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YIK517.3
M.H. UBaueB, b.E. Hukutnn

A®POBOM IMMTPO®WJIb BHIITYCKHUKA BY3A C YUETOM
KOMIIETEHTHOCTHOI'O IOAXOJA

B nocnennee Bpems MUPOKOE pacIpOCTPaHEHHE MOTyYnIa pas-
pabdoTKa NMEKTPOHHOTO MOPTHOIHO PAIMUHBIX KAaTErOPUN I'pakaaH,
IO3BOJISIOLIET0 CUCTEMHO HaKallJIMBaThb pa3HOOOpa3HbIE CBEIEHUs 00
X TNpo(hecCHOHATBHBIX IOCTHXKEHUAX. [IpuMeHuTensHO K 00ydaro-
IIMMCSI ¥ BBIIYCKHUKaM Bys30B, mudpoBoil npodwis mpeamnonaraer
YHUCIIEHHYIO OIIEHKY IOJIyYeHHBIX 3a BpeMs 00y4UeHHUs B YHUBEPCUTETE
kommnerenuuil. [locie oxkonwyanus Bysa oOyuaromuiics monmydaer au-
IUIOM, B KOTOPOM €r0 3HaHUsI OLICHEHBI Yepe3 NPU3My pa3In4HbIX y4ueo-
HBIX AUCIUILIMH. OTHAKO OCHOBOM AJISI COCTABJICHUs yUYEOHBIX MJIaHOB
SIBIIAIOTCA KOMIeTeHIIMU. KpoMe Toro, AUMIoM ¢ OIEHKaMHM IO Mpea-
MeTaM creuuHuyeH W MOHSATEH A BHYTPEHHHUX CyOBEKTOB BY30B-
CKOro 00pa30BaHMA, OJHAKO SBJIAETCS MAJIOMH()OPMATUBHBIM MJIS
BHEIIHHUX CTEHKXOJI€POB, OCHOBHBIMHU M3 KOTOPHIX SBJISIOTCS paboTO-
JIaTEIH.

Puc. 1 — Ludposoii npoduib BEITyCKHUKA

Taxkum oOpazom, 3amada mMoNydeHHS MU(OPOBOTO MPOQUIST BbI-
nyckHuka Bys3a gBnsercs akTyanbHOW. Iy momydeHus nndpoBoro
npoQuis BBITYCKHHKA MpEAyiaraeTcsi HCIOJIb30BaTh PEHTHHIOBEHIE
OLICHKH. PENTHHT O mpeaMeTaM MpH MOMOIIM «MAaTPULI KOMIIETEH-
Ui IepeBOANUTCS B OLIEHKY KOMITETEHIIMH 1 Ha BBIXOJE IS KaXX/I0T0
o0yyaromerocs moxydaercs: tHppoBoii Mpo Uik, KOTOPHIA HMEET BUL,
MpEICTaBICHHBIN Ha pUCYHKE 1.
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VK 004.4'22
T.B. I'magkux

HCIOJb30BAHMUE JIEKTPOHHOM MOJINUCH B
SJIEKTPOHHOM JOKYMEHTOOBOPOTE HA IIPUMEPE
KOHOUT'YPAIIUU «1C: IPEJAITPUATHE 8.3»

CucteMbl 3JEKTPOHHOTO TOKYMEHTOO0OpPOTa — 3TO 00SI3aTENb-
HBIH 2JIeMeHT UH(POPMAIIMOHHOW HHPPACTPYKTYPHI BO BCEX COBPEMEH-
HBIX  OpraHu3aiusx. OTOT BHI  WHPOPMAMOHHBIX  CHCTEM
o0ecrieunBaeT NPOLECC CO3JaHHUs, YNPABICHUS IOCTYIIOM M Paclpo-
CTpaHEHUS JJIEKTPOHHBIX JOKYMEHTOB B KOMIIBIOTEPHBIX CETAX, a
TaKKe KOHTPOJIb HaJ MOTOKAaMH JOKYMEHTOB B OpraHu3auuu. Beezae-
HHEM CHUCTEM 3JIEKTPOHHOTO AOKYMEHTOOOOpOTa MOBHILIAIOT 3¢ (ek-
TUBHOCTD JI€SITETIbHOCTH KOMITAHUH 3a CUET aBTOMAaTU3auy 00paboTKu
uHopmaryu. Ha cerogusmamii 1eHb 60JIbII0E KOJMYECTBO KOMITaHHUI
UCTIOJB3YIOT pa3InyHbIe CIIOCOOBI 0€30yMakHOTO O0hOPMIICHHUS U 00-
MEHa JOKyMEHTaMu. Mcnonp30BaHNe TaKUX CUCTEM I103BOJISIET 3HAYHU-
TEJILHO COKPATHTh BpeMsl, cIeNaTh uX 0osee SJKOHOMUYHBIMU. OJHAKO
NP Nepexoe KOMIAHUU Ha AJIEKTPOHHBIH TOKYMEHTOOOOPOT BO3HU-
KaeT npoliemMa aBTOPCTBA, JOCTOBEPHOCTH U 3AIUTHI OT IOAJEIIKHU JI0-
KYMEHTOB. JJIEKTPOHHAsI TUPPOBast MOJNKCH sBIsieTcs 3QPeKTHBHBIM
CPEACTBOM 3aIUTHl MHPOPMAIMKM OT U3MEHEHHH W HCKaXCHUH, TpU
3TOM OHO3HAYHO MIACHTU(GHUUUPYET OTIPABUTEIS COOOLICHHUS U IIepe-
HOCHUT CBOWCTBA peabHOM MOJIKCH 0] JOKYMEHTOM B 00JIaCTh 3JIEK-
TPOHHOTO JIOKYMEHTA. B CBSI3U € 3TUM 1eNbI0 JAHHON PaOOTHI SIBISIETCS
pa3paboTKa WHCTPYMEHTApHUs AJsl yIIy4IIeHUs] pabOThl JIEKTPOHHOTO
JIOKyMEHTO000pOTa C MCIIOIH30BAaHUEM 3JICKTPOHHOU ITUGPOBON TO/I-
nucu. JlanHas pa3zpaboTtka Oyaer peann3oBaHa Ha nmpuMepe nHbopma-
nuoHHou cucremsl «llnatHoe IlapkoBO4YHOE NPOCTPAHCTBO» IS
yOpaBJieHUs IUIATHBIMU MapKOBKaMH, pa3pa0OTaHHOW B KOMIIAHMU
«Amnrenbl At Tu» Ha TexHonorudeckor mnardopme «1C: Ipennpus-
the 8». PegynbpraToM paboTHl siBsieTcs: copMUpOBaHHBINA mTpad 3a
HapylLIeHne MPaBUiI IJIATHOM MAapKOBKH, C(OPMUPOBAHHBINA Ha OCHOBE
IoKyMeHTa «Hapymienne» W MOAMUCAaHHBIA AIEKTPOHHON IH(pOBO
MOJIITHCHIO TIPH BBITpY3Ke ImTpada Ha KoMibsioTep B popmare PDF.
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YK 004.4, 004.032.26
H.B. JaueHko

AHAJIA3 COJIEPKAHMS 3ATIPOCOB TTOJIb30BATEJISA
HA ECTECTBEHHOM SI3BIKE B AJIAIITUBHOM
ABTOMATH3UPOBAHHOI CUCTEME OBYYEHHUSA UT-
JTACIUIUIMHAM

Hcnonp3oBaHne agalTHBHON aBTOMAaTH3UPOBAaHHON CHCTEMBI
obyuenns UT-gucrumuimaaM Mpu MOATOTOBKE CHEIHAINCTOB MO3BO-
JsIeT yYUTHIBaTh MHIMBUAYaJbHbIE OCOOCHHOCTH OOydaromuxcs 3a
CUeT aJlanTaluy y4eOHOro MaTepHuaia K pa3sHbIM KaTeropusM Mojb30-
BaTelnel, MPOBOAUTH CHCTEMATHYECKUH (POHTANBHBIH KOHTPOIH
ypoBHS C(HOPMUPOBAHHBIX KOMITETEHIINN C TIOCTIEIYIOMINM aHAIN30M
JIOTTYIIEHHBIX OMMOOK W COOTBETCTBYIOIINM TIEPECTPOCHUEM WHIANBH-
IyallbHON oOpazoBaTenpHOUM Tpaekropuu [1, 2]. s mOBBIIEHHS
yI00CTBa UCMOIB30BAHMSI CUCTEMBI HEO0OXOAUMO MPELYCMOTPETh BO3-
MOYKHOCTb OpPTaHH3alUHU JUajora 00y4aromerocs ¢ CHCTeMOI Ha ecTe-
cTBeHHOM si3bike. CoBpeMeHHbIE 3((EeKTUBHBIE METOABl 00pabOTKH
TIpeIOKeHNH ecTecTBeHHOTO si3b1ka (Natural Language Processing —
NLP) ocHOBaHBI Ha HCTIOIL30BaHUN HEUPOHHBIX ceTel. [Ipn aToM B Ka-
YecTBe WHCTPyMEHTapHs HaubOoiee Ienecoo0pa3Ho HCIONb30BaTh
A3BIK IporpaMMupoBanus Python, obnanatomuii oGmmpHeIMu O61OIHO-
TEeKaMH IJ1s pemeHus 3anay NLP.

Ha mepBom aTare mpoBoanTCS IpeBapuTeNbHas 00paboTKa 3a-
mpoca, BKIIFOYAIOIIasl MPOUEAYpPhl TOKEHH3AIMH HCXOJHOTO TEKCTa,
yAaJeHUs] 3HAKOB MYHKTYallMd W CTON-CJIOB, a TaKXe JeMMaTH3a-
ruto [3]. Ha ciaemyroiieM 3Tare mponu3BOIUTCS aHATTA3 COICPIKAHIS 3a-
npoca, IpeArnoaraliuil onpeaeieHHe OTHOCUTENFHOTO Beca CIIOB, €
[ENBI0 BBIIAYU PEJEBAaHTHBIX OTBETOB, KACAIOIIMXCS OIMpPEIeIeHHBIX
TeM UT-IUCUUIIINHEL.

Jnsa pemennst 3TOW 3aa4M MpenaraeTcsi NCIOIb30BaTh METO
TF-IDF (term frequency — inverse document frequency), mo3BoJisito-
MIMA BBIYUCIUTH YaCTOTY CJIOBa OTHOCHTENBHO BCEX CIIOB B 3ampoce
(TF) u obpatnyto yactoty nokymenta (IDF), To ecTb yacToTy cioBa BO
BCeX y4eOHBIX MaTepHaiax, cojepxamuxcs B 6a3e manuwix (bJ1) cu-
cremsl, o ¢popmyne: TF-IDF(t, d) = TF(t, d)-IDF(t), rae TF(t, d) — ya-
crora TepmuHa t B nokymente d; IDF(t) — oOpaTHas yacToTa toKyMeHTa
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quist ciosa t: IDF(t) =lg (N/DF(t), rne N — koiu4ecTBO yueOHBIX MaTe-
puanos B bJI.

[IpeumyiectBo ucnosibzoBanusi meroga TF-IDF mnst ananuza
3arpOCOB 3aKJII0YAETCS B TOM, YTO OH YYUTHIBAET, KaK YacTOTY CJIOBA B
3arpoce, Tak 1 BO BCEX JOKYMEHTax 0a3bl IaHHBIX.

W3BnevyeHne KIIHOYEBBIX CIOB M3 3aIPOCOB MOJIL30BATEINEH C 1Mo-
Motipto Metoa TF-IDF no3BoauT mpoBECTH aHAIU3 UX COACPKAHUS U
BbIAATb PCJICBAHTHBIC OTBCTHI, TO CCTh OPraHU30BaTh AUAJIOT CUCTCMbI
¢ 00y4aroMMHICS Ha €CTECTBEHHOM SI3bIKE, YTO TIO3BOJIMT B 3HAUUTEIb-
HOW Mepe MOBBICUTH UX TO3HABATENBbHYIO aKTHUBHOCTb.

Jlutepatypa

1. IToBwimenue 3¢ HeKTUBHOCTH (HOPMHUPOBAHHS KOMITETEHITHI B 00J1a-
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2023 roma / BopoHex. roc. YH-T HHX. TeXHOI. — Boponexx: BIYUT, 2023. —
C. 169-171.

3. Janenko H.B. u mp. Tlpensapurenbhas 00pabOTKa 3apOCOB IMOJIb-
30BarTeisl Ha €CTECTBEHHOM $I3bIKE B aJJaITUBHOM aBTOMAaTU3UPOBAaHHOW CH-
cTeMe 00y4eHust WT-gucuumnnrnam / MonenupoBaHue
SHEProMH(POPMAMOHHBIX MPOIeccOB, Boponex, 2628 nexadps 2023 rona. —
Boponex: Bopornexckuil rocyaapcTBeHHBIN YHUBEPCUTET UHKEHEPHBIX TEX-
Honorui, 2024. — C. 217-222.
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YK 519.81
JI.A. KopoGoBa, C.B. UukyHoB

MOJIUOGUIIUPOBAHHBIN AJITOPUTM PEIIEHUS
3AJAYHU O HASHAYEHUAX

Bonpmioit 00beM mpakTHIeCKUX ONTHMU3AINOHHBIX 331249 OTHO-
CHUTCS K 337jadaM O Ha3HAYCHHAX TP yIPABICHUN IPOEKTaMH, HATIPH-
Mep, 3aJadd IUIAHUPOBAHHSA BHIMTONHEHUS PA3IMYHBIX IPOEKTOB B
paspese BpeMeHHU U JIPyTue, TO €CTh 3a/adu, TpeOyronme pa3padboTKu
WJIM COCTaBJICHHS ceTeBOoro rpaduka. Takue 3aqaun MOTYT OBITh MPEJI-
CTaBJICHBI B BUjIe oprpada. B 3aBUCUMOCTH OT TOT0, YTO OyIET BEPIIIH-
Hamu rpada, a yTo JayraMu, OyJIeT peuaThCs WM 3aj1a4ya yIpaBICHUC
MPOEKTaMH, WX 3aj1a4ya MOMCKa KPUTHUECKOTO ImyTH. B 000oux BapuaH-
TaX BaXKHBIM SBJISIETCS Paclpe/ie]ICHHE PECYPCOB WM HCIIOIHUTENICH
JUTSL COBEPIICHUS COOBITUI WM BBITIOJIHEHUS 3a71a4.

Kputepuem onTUManbHOCTU NMPHU TaKOH (GOPMYJIHPOBKE 3aaad
OyJIeT SIBJIATHCS BRIPAXKCHHE IS pACcYeTa CyMMapHOTO BpEMEHH HCIIOJ-
HeHMsl paboT. B kadecTBe orpaHHUYEHHUI UCHOJIB3YHOTCS BBIPAKCHUS,
OTIpeIeTISIONINE WHINBUIYAILHOCT BEIOOpPa pabOT M Ha3HAYEHUsS Ha
HUX UCIIOJIHUTENEH, a TAK)KE BHIPAXKECHHUE 110 IMPEKTHBHBIM CPOKaM pe-
aNM3aIny MpoeKTa B NoJHOM oObeMe. be3 yuera TUpeKTUBHOTO CpoKa
uMeeM OOBIYHYIO 33]]a4y O HA3HAYCHHAX, METOJbI PElICHUs KOTOPOU
XOPOIIO M3BECTHHI. B [1] paccMOTpeH aliropuT™M, B OCHOBE KOTOPOTO
JIEKUT ITOCTETIEHHOE YMEHBIIIEHNE UTMHBI KPUTHYECKOTO MY TH ITOCPE-
CTBOM HazHa4ueHUs MTpadHBIX KOdDPHUITISHTOB.

[Ipennmaraemelii B TaHHOW paboTe aaTOPUTM IO3BOJIAET YIIyd-
IIATH aJTOPUTM pEIIeHHs 3aadd O Ha3HAUYEHWSIX MPHU YIPaBICHUU
npoekTamu u3 [1] myTém BBemeHms OoJiee THOKOW CHCTEMBI BECOB H
OCYIIECTBJICHUS MOMCKA HA KaXJI0H UTEPaAIlMy BHEITHETO ITHKJIA aJIro-
PUTMa HECKOJBKUX IMyTeH, OJIM3KUX MO MPOTSHKEHHOCTH K KPUTHUYE-
CKOMYy, 9YTO VIYYIIHT YCIOBHE CXOIUMOCTH IIPEaaraeMoro
aJTroOpUTMA.

Jlutepatypa

1. byraes 10.B., ABceeBa O.B., Kopooosa JI.A., Anbkadapa A.A. Au-
TOPUTM pellleHusi 3aJadu 00 ymnpamieHun mpoekramu / Hayka ceromus:
(axThI, TEH/IECHIINH, IPOTHO3bI — MAaTEPHAJIbl MEXKTyHAPOIHON Hay4HO-TIPaK-
truueckoi koHdepenmuu. — 2018. — C. 17-20. — EDN XRUQBV.
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VK 519.87
M.A. 3aiineBa

MOJEJNPOBAHUE JUHAMUKH COJEPKAHUI
PAJJUOHYKJINJJOB B MHOTOCJIOMHBIX XPAHUJINILAX
TBEPbIX OTXO0/IOB YPAHOBOI'O TIPOU3BOJCTBA

OnHO¥ 13 OCHOBHBIX IPUYHH 3arpI3HEHHS OKPY KAOIIeH cpebl
SIBJISTIOTCSL PaJMOaKTUBHEBIE BEIIeCTBA. B mocnegHee BpeMs MHOTHE
CTpaHbl MUpA MBITAIOTCA MEPEHTH Ha UCIOIH30BAHUE ATOMHBIX DJIEK-
TPOCTAHIIMN, HCIIONIB3YIOMIIE YHEPTOEMKOE TOTLTUBO B MEHBIITUX 00Be-
Mmax. Tem He MeHee mpobieMa yTHIH3anud 0TpabOoTaHHOTO SAEPHOTO
TOIUIMBA C PA3IUYHBIMU PATUOHYKIUIAMHU OCTACTCsI BCE €Ille HePeLIeH-
Hoi. Jlns1 3¢ dexTuBHOIM 1 Oe30macHo mepepaboTKH U XPaHEHUS STHX
OTXOJIOB HEOOXOMMBI HCCIIEIOBAHNSA, HAIIPABICHHBIE Ha MOJIEITUPOBA-
HUE W MPOTHO3UPOBAHHE ITUHAMUKU COJCPKAHUS PaTUOHYKIUIOB.
Lens nanHO# pabOTHI 3aKitOYaeTCA B U3YYEHUH OCOOCHHOCTEH MO/Ie-
JIUPOBAHMSI IUHAMUKHU COACPKAHUSA PaAUOaKTHUBHBIX BELIECTB B OJIHO-
CIOWHBIX W MHOTOCIIOMHBIX XPaHWIHINAX TBEPIBIX PaTUOAKTUBHBIX
OTXOJOB, MOJYYEHHBIX B MPOLIECCE YPaHOBOTO MPOU3BOJACTBa. Pac-
CMOTpEeHa MOENh BEPTHKAIBHON MOJEKYyJIsIpHOH auddy3un B 0THO-
(das3HO#l cpenme, cojepxKailedl pa3jMuYHbBIC BEIIECTBA, B TOM YHUCIIC
paauoaKTUBHBIC HYKIHBL. J[J pacyeTa MOTOKA BEIIECTBA Yepe3 eIu-
HUYHOE CEYEHUE, UCIOJb3yeTcs 3aKoH DuKa KOTOpHI CBA3BIBAET Ipa-
JUEHT KOHLEHTpaluu ¢ MOTOKOM. IIpoananusupoBaHa MoJenb
MHOT'OCJIOWHOW CHCTEMBI, BKIIIOUAIOLIEN KUJKUE PATUOAKTUBHbBIE OT-
XOJIbI, CIIOW TJIMHBI, HEHACHIIIIEHHYI0 00JacTh, BOJJOHOCHBIN TOPU30HT
Y BOJHEIN Oaphep. HawambHOE ycioBHe MpeacTaBiseT OO0 Havab-
HYI0 aKTHBHOCTh MCTOYHHKA W3ITyYCHUS, B TO BPEMs KaK TPAaHUYIHBIC
YCJIOBHSI OTIPEEIISIIOT MapaMeTPhl OKPY>KAIOIIECH CPebl U UX BIUSHUE
Ha paclipeielieHre PalMOaKTHBHOTO HyKHa. B pe3ynbprare ObLtu pac-
CMOTPEHBI MaTEeMaTUICCKHUE MOJICTTN U3MEHEHUS cofepkanus PH B ox-
HOCJIOMHOM 1 MHOTOCJIOMHOM CUCTEMAX.
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YJIK 004.04
HN.C. ToacroBa

INPUMEHEHUE ITAPAJUIEJIBHBIX AJITOPUTMOB I1PU
YUCJEHHOM MOJEJNPOBAHUU ITPOIIECCA
OOPMUPOBAHUA YI'JIEPOIHDBIX KJIACTEPHBIX I'PYIIII

CoBpeMeHHBIE HayKOEMKHE HaIlpaBJIEHUS HEBO3MOXKHO IIpe/l-
CTaBUTh 0€3 CJIOKHBIX U 00BEMHBIX YHCIICHHBIX METOI0B PEIICHHUS 10-
CTaBJICHHBIX 3a1ad. B paboTe paccMOTpeH BOMPOC OpraHU3ANUU
3(h(heKTUBHBIX BEIYUCIEHUH I YUCICHHOTO MOAETHPOBAHHUS ITPOIIEC-
COB B HU3KOTEMIIEpaTypHOH IIa3Me [yrOBOTO pa3psiia IpH CUHTE3E yT-
JEPOJHBIX KJIACTEPHBIX TPYNI METOAOM IUIA3MEHHOW BO3TOHKH
rpaduTa, HCIIONB3YS apXUTEKTYPY COBPEMEHHOTO MEPCOHAIBHOTO
KOMIIbIOTEpa. MoaenupoBaHue Mpouecca OTHOCUTCS K KIIACCy CIIOXK-
HBIX 33]1a4 B CUJIY BBICOKOW TPYJIOEMKOCTH, OOJIBIIUX 00BEMOB HE00-
XOUMOW TaMATH, a TakkKe OOIBIIOr0 KOJUYEeCTBA BpEMEHH,
3aTpayMBaEMOI0 Ha YHCICHHBIA pacyer.

B nmannoi#i paGote sl perieHus ONMUCAHHON MaTeMaTHYeCKOU
MOJICTM JBMXKCHUS 3apsDKCHHBIX YACTHI[ MPUMEHSIICS MOAH(UIIHPO-
BaHHBII METOJ KPYNHBIX YACTHUILI, KOTOPBIN MO3BOJISIET 34 CUET YMEHb-
IICHUS KOJWYECTBA OJHOTHITHBIX YACTHI[ B pacuere CHIKATh 00beM
BBIUMCIICHUH. 3aauell NCCIeI0BaTeIbCKOM PabOThI SBIISIIOCH U3y4Ye-
HUE BO3MOXHOCTEW pacnapajuleIMBaHMsl HMMEIOIIErocsl MociaeoBa-
TEBHOTO aNropuTMa OoJiee MeTaTn3npoBaHo, Mprbderas K mepeIoBsIM
METOJIaM MapalIebHBIX BBIYUCICHHH.

OcHOBHOM 3aayeil mapaienusmMa BiseTcs ACKOMIIO3UIMS 3a-
Jlayy Ha MOJ3aJa4yM ¢ NOCIEeAYIOEel nepefayeil Ha BhIYMCIUTEIbHbIE
y3ibl. Takum 00pa3oM, OJHUM U3 CIIOCOOOB CHUXKECHHS OOIEro Bpe-
MEHHU pacyeTa pacCMaTpUBAaEMON TPYJOEMKOU BBIYMCIUTEIILHON 3a-
Jla4u SIBJISETCS pa3paboTka WHCTPYMEHTA, MO3BOJISIONIETO BHIOIHATh
PAA aCHHXPOHHBIX 33134, y KaKI0W M3 KOTOPBIX MMEeTCsl CBOil Habop
3aBUCUMOCTEH, BIUSIOMUX Ha MOPSAOK BBIIOIHEHHS OIIepaIuil.
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VK 658.0.12.011.56.004.14:0/9
E.A. Bopoauna

HNCCIIEAOBAHUE JE®EKTOB IIPU ®OPMUPOBAHUN
HNOKPBITUM HEHTPU®YTUPOBAHUEM

OTpBIBHOE TEUYEHUE — YaCTO BCTPEUAIOIIHMICS U, BMECTE C TEM,
HanboJee CIOKHBIN IJIS1 HCCIIEIOBAHUS BU JIBM)KCHUS PEeaTbHOM KHU/I-
KOCTH. 3ap0K/IeHHE U pa3BUTHE OTPBIBA MOTOKA, XapaKTEPUCTUKH OT-
PBIBHBIX T€UEHUH ONPENEIISIOTCS OONBIINM YHCIOM M1apaMeTPOB.

W3y4eHnto 3TOro CIOKHOTO SIBIEHHUS IMOCBSIIIEHO MHOYKECTBO
TEOPETHUECKUX U IKCIIEPUMEHTATIBHBIX paboT.

[lepBbie TeOpeTUUECKUE Pe3yIbTAThl OBUIM MOJTYYEHBI C TOMO-
IIBI0 KJIACCHYECKOW TEOPUH MOTPAHUIHOTO CIIOS, KOTOpask HE TI03BO-
JSET YYWUTHIBATh CHIBHOE B3aWMOJNEHCTBHE MOTPAHUYHOTO CIIOSI C
BHeIHeH cpenoil. Hanbonee BakHbIE TEOPETUUECKUE U TPAKTUICCKUE
pe3yIbTaThl 10 PacyeTy TeYSHHH C OTPHIBOM Kallelb KHUIKOCTH OBLIH
MOJTy4€HBI C TIOMOIIHI0 ACHMITTOTHIECKON TEOPHH BS3KOW KUIKOCTH U
MOJTYSMITUPUYECKUX METO/I0B, 0a3UPYIOIUXCS Ha allpHOPHOM BbIOOpE
MOJENM TEYeHUS] Ha OCHOBE YHCICHHOTO M  (pusndeckoro
9KCIIEPUMEHTOB.

Cpe;m Pa3JINYHbIX MOAXO0J0B, MIPUMCHACMEBIX K PCIICHHUIO STOH
npoOJIeMBbl, BaXKHOE MECTO 3aHUMAET MaTeMaTHUECKOE MOJICIIMPOBAHNE
Ha ocHOBe ypaBHeHui! HaBre—CToKCa.

B macTosimee BpeMs ero poib Bo3pacTaeT ¢ pasButueM DBM,
COBECPIICHCTBOBAHUEM HCIIOJIBE3YEMBIX MOI[eJIeﬁ N YUCJICHHBIX MECTO-
JIOB, & TaK)X€ B CBA3H C BO3MOXKHOCTBIO 3aMEHHUTH PacyeToOM JIOPOTO-
CTOSIIIHNMA, a B PAIE CITydaeB HEBO3MOKHBIN (DH3UICCKUH SKCIICPUMEHT.
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YK 628.349.08
HN.A. Mypaxosckuii, JI.A. Kopo0osa

MOIAND®UKALUA AJITOPUTMA PACIIO3HABAHUA
HAJIMYUA CJENOB BEIHIECTB I'A30BbIM
IIBE3OCEHCOPOM

brocyOBEeKThI W YEIOBEK B 3aBUCHMOCTH OT Pa3HBIX COCTOSI-
HUHW BBIIETSET B BO3AYX OIpEAeNieHHBIEC JeTyuue Bemectsa. OT Toro,
HACKOJIbKO TOYHO JICTEKTUPYETCS HATMYUE ITUX BEIECTB MhE30CECHCO-
pOM, 3aBHUCHT TOYHOCTb HCCIICZOBaHHS OuockaHepoM. Jlnsi amarHo-
CTUKHU COCTOAHUA 3J0POBbBA OpraHU3Ma HCIIOJIB3YCTCA HpI/I60p THUIIa
«ANEKTPOHHBIN HOC». OT TOYHOCTH OIPEIEIICHUS HAIUYMS BEIECTBA
Ha KO YeJ0BEKa HAMPSIMYIO 3aBHCUT TOYHOCTh aJITOPUTMOB TUATHO-
cruku [1].

Tekymuii anropuTM HE TOKa3bIBACT OJHO3HAYHYIO KapTHHY
HAITMYUS OMPENEICHHOTO BellecTBa B OHonpoOe venmoBeka. Ceiivac
IPYMITUPOBKA OCYMIECTBIISIETCS 0 3HAYCHUSIM BENIeCTBa JJIs1 KaXI0TO
napameTpa [2]. Ha pucynke 1 mpeacTaBiena cxema alroputMa Tpym-
MTUPOBKHU.

[Ipobnema manHOTO
rpanmua 1 | Caucok sewects 1
MOJXO0/a 3aKI0YaeTCcs B

TOM, 4YTO  BEIIECTBO,
Pacuerhiit napaieTp > rpawiua2 | —»| Coucok sewects 2 Harpumep, 6YTaHOJ'I, MO-
1 J)KeT BCTpeyaTbcsl Kak B
a3 || Concox sewecra 3 «CIIMCOK BEIIECTB 1», Tak
H B «CITMCOK BEIIIECTB 2).
U3-3a sTOoTO CIIOXKHO On-
HO3HAYHO CKa3aTh C Ka-
KO BEPOSITHOCTBIO
oTIpeieTIsieTCsl HAIMYUE 3TOTO BEIIeCTBa B UCCIIEyeMOU OHorpobe.

B HOBOM nojixone rpynnupoBKa MPOUCXOJUT HE TIO paCUETHBIM
rnapaMerpaM, a no BeuiecTBaMm. J[Ji1 HaAIMYMS KaKIOrO0 KOMIIOHEHTa
MPOU3BOAMIIOCH O0YUYEHHE CeHCOpa Ha YHCTOM BEIIeCTBE, YTOOBI OIpe-
JIeTTUTh, KaKOW MapaMeTp U B KaKuX IpaHuilax ero onpenenser. Ha pu-
CyHKEe 2 TIpeJAcTaBiieHa MOIU(UKAIUS alTOpUTMa pacClO3HABAHUS
HAJIUYHS CJICIOB BEILIECTB.

Pucynok 1 — McxonHslii anroputm
TPYTITHPOBKA
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int count =0
List<ValuelnRange> values
inti=0

double percent = count * 100 L1203 MOUEHTHOT BepORTHOCTH
values size) oBHapyxen selecTea
Kosey

Pucynox 2 — MoauuiiupoBaHHEIH aNrOPUTM paciO3HaBAHU

Values — ciucok mapaMeTpoB ¢ TpaHUIIAMU I KaXKI0TO U3 HUX,
B KOTOPBIX MPOMCXOTUT ONpe/esieHle Haauuus BemecTsa. Jlanee npo-
UCXOJUT HapallUBaHUE CYyMMBI [0 KaXJAOMY BEIIECCTBY.

[lopcunThiBaEM KOJIMYECTBO MAPAMETPOB, KOTOPBIE NETEKTUPO-
BaJIM BELLIECTBO U PACCUUTHIBAEM B IPOIIEHTAX BEPOSITHOCTh €r0 HaJH-
4yus B aHAJIM3UpyeMoin 6uomnpooe.

[IpennoxeHHBIN aNrOpUTM MO3BOJUT MOBBICUTH TOYHOCTh Pac-
MO3HaBaHMS BEIIECTB B OMOMPOOax, pacIMPUT BOSMOKHOCTH HCIIOJNb-
30BaHUs MPOTPAMMHOTO 00ECIICUEHUS JIJIs SKCIIEPTOB [2]. 3Has CBS3b
MIPHUPOJIBI BEIIECTB 1 MEXaHW3M OMOXMMUYECKUX IPOIECCOB, MOSIBIIS-
eTCsl IePCIeKTUBA NMEePEeNTH K 0oJiee TOYHON M pacCIIMPEHHOM AHarHO-
CTHKE.

Jlutepatypa

1. Mypaxosckuii .A. u ap. Ilonyuenne n 00paboTKa TaHHBIX yCTPOH-
cTBa "anmekTpoHHEIA HOc" // MaT. LX oT4. Hayd. KOH(]. Tpen. u Hayd. COTp.
BI'VUT 3a 2021 rox: B 3 gactsax, Boponex, 08—09 ¢eppais 2022 rona / mox
pen. O.C. Kopreeroit; BTYUT Yacts 2. Boponex: BITYUT, 2022. C. 91-95.

2. IIporpaMMHO-aNTOpPUTMHYECKOE O0ECTICUYCHHE OIICHKH COCTOSHHS
3/I0pOBBSI YENIOBEKa 0 CHUTHAJIaM ra3oBoro mbe3oceHcopa / T.A. Kyamenko,
JLLA. Kopob6oBa, 11.A. Marsmuna [u np.] / Bectauk Ps3anckoro rocymap-
CTBEHHOTO pafoTeXHIUecKoro yHusepcurera. —2023. — Ne 85. — C. 158-169.
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YIK 681.518.3
B.A. Kanyrun, JI.A. KopoGoBa

CHUCTEMA UCCJIEJIOBAHUSA IMOBPEXIEHUI
B TEXHOJIOI'MYECKOM TPYBOIIPOBOJIE

Lemnpro paboThl siBisieTCSl pa3paboTKa CHCTEMBI MCCIIETOBAHUS
MOBPEXICHUI B TEXHOJOTHUYECKHUX TpybompoBomax. Heobxomumocts
HCCIIeI0OBAHUS MPOAUKTOBaHA TOTPEOHOCTHIO TIOMyUYEeHUS YKCIIEPUMEH-
TaJBHBIX JAHHBIX JUIS ONTHMHU3ALUU PA0OThI AITOPUTMA OOHAPYKESHUS
nedeKTOB B Pa3IMYHBIX YCIOBHX, MPHOIMKEHHBIX K PEaNbHOCTH, a
TaKXke JajdbHEeWlled BU3yallM3aluy Mpolecca B BUAE MHTEPAKTUBHON
MOJIEIIH.

Jlns nmpoBenieHNs vccaenoBaHus ObLT HCTIONB30BaH pa3paboTaH-
HBIM paHee dKCTIIepUMEHTAIBHBINA cTeH T cucTeMsl [ 1, 2]. Ha ncmonb3y-
€MOM B IPOLECCE UCCIECAOBAHUS CTEH/IE MPEyCMOTPEHA BOBMOXHOCTh
3aMEHBI CETMEHTa, Ha CETMEHT JIPyTroi (JOPMBI, TONIINHBI U MaTepraa.
J1a cHATHS XapaKTEepUCTHK FCCIeTyeMOl Cpeabl OBIITH NCIIOIB30BaHBI
Mukpodons! [3]. O6paboTka MOTYyYEHHOTO CUTHAIA OCYIIECTBIILIACH
Ha OCHOBE AJITOPUTMA MHOXKECTBEHHOM KilacCu(UKaIiu curuana [4, 5].

vanen

05 e . 5 r .
0 L_ Tootan k\*vmw\r:
V1 sz w, ok [roe

5 o s 2 28 o 05

0 05 R T 2 25
CrrexTp 777 TpyBoOMPOBOTA (MeTaT) 665 Crextp 117 Tpybomposoa (verar) c * Caexp aus TpyGonposoga (veramr) ¢ * 1T
e —— TeeKTON CTEHKH TTYBHHOR Iant ‘AedeKTOM CTeRNH FIYGHHOM 53

Pucynox 1. — Cnexrpel AUX uccnegyemMoro yuactka u3 Merauia

Ha pucynxke 1 u pucynke 2 mpeacTaBieHbI rpaduIecKUue pe3yib-
TaThl UCCIIEIOBAHMS: CIIEKTPhI Ha PUCYHKe 1 — MCClIeZIOBaHuUs MIPH UC-
MOJIb30BaHUM TPYOOK M3 MeTamia, CHEeKTpsl Ha pUCYHKE 2 —
UCCIICIOBAHUSI NIPH HCIIONB30BAHUM TPYOOK M3 MOJIMBUHHIXIOPHIA
(I1BX). [Inst npoBeieHUs NCCIIEIOBAaHUN CHMUTHPOBAHBI TOBPEKICHUS
B BH/I€ TPEIIHH, HAYMHAIOLMXCS Ha BHEIIHEN MOBEPXHOCTH TPYyOOIIpo-
BOJIa M PacIpOCTPaHSIOIIMXCS BIOJb paanyca BriIyOb MaTepuana Ha
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BEJIMYMHY 3 U 5 MM COOTBETCTBEHHO. B mTore mpoBenéH aHaiu3 cH-
CTEMBI IOCPEACTBOM MHOXKECTBEHHON KITacCH(PHUKALIUK B LIETSIX HCCIIe-
JIOBaHUS BIHAHUS BO3MOXKHOTO JleeKTa Ha aMIUIUTYAHO-4aCTOTHBIE
xapakTepuctuka (AUX) koncTpykuun. Ha mepBom rpaduke pucynka 1
muQpamMu OTMEYEHBI KITIOYEBBIC NMUKH, 32 KOTOPHIMH MPOBOAMIIOCH
HaOJII0/ICHHE TI0 X0y UCCIIEIOBAHUSI.

LT Crep cura Am x10” Chertp carvana

X sattens
By

N
X 10050008
J‘wmm;w o
o 05 1w

x10°
Crextp 21 TpyGonposoza (TIBX) ¢ Cnekrp 211 TpyGonposoza (TIBX) ¢
ZeheKTON CTeHKH TTyGHHOM 3MM. RedexTon cTemKH rIyGHHOI Sy,

Crextp 211 Tpy6onposoaa (ITBX) Ges
noBpe&eRHii.

Pucynok 2. — Cnextpet AUX uccnenyemoro yuactka u3 [I1BX

Tabmuna 1. — 3aBUCUMOCTD 3HAYEHHI YaCTOTHI CUTHAJA OT Ty OHHEI
nedekra 1 MaTepuaia TpyoonpoBoaa

Yacrorta, r11- 107
1 2 3 4 5 6
be3 nedekra 0,02203 | 0,4972 | 0,9971 | 1,444 | 1,648 | 1,731
fleercr crenn YSKI | 55703 | 04909 | 1,011 | 1445 | 1551 | 1,661
Meraiun r1yOMHOU 3 MM
Jlegext ctenxi TRYOKH | 45703 | 0,489 - 1444 | 1,551 | 1,735
rIyOMHOH 5 MM
Bes nedexra 0,02213 | 0,4952 | 0,9951 | 1,455 | 1,667 | 1,735
JedexT cTeHKH TpyOKn
HBX T1y6UHO 3 MM 0,02214 | 0,4911 | 1,005 | 1,456 | 1,543 | 1,607
JedexT cTeHKH TpyOKH
TIIyOUHOH 5 MM

Marepuan Jedexr

0,02213 | 0,4833 - 1,456 | 1,546 | 1,566

AHanu3 AaHHBIX TaOMUIBl | mMOoKaszan, 4To (akT HAIUYHUS Je-
(hexkTa OKa3pIBae€T BIHUSIHHE HA CICKTPaJIbHBIE XapPAKTEPUCTHKH CH-
crembl. B ciyuasx 1 m 4 — 3HadeHHMs OCTAlOTCS MPaKTUUYECKHU
HeU3MEHHBIMU. [IpUYMHON TOMY MPEIOI0KUTEILHO MOXKET ObITh, KaK
OJIMHAKOBBIA (HOpM-(aKkTOp, JIUHHA U TOJIIMHA UCCICIYEMBIX CEr-
MEHTOB, TaK U YPOBEHb BHEIIHHX MOCTOPOHHHX IIyMOB B CaMOW CH-
creme, T.e. nomex. CrerneHb M3MEHEHHS OCTAIbHBIX ITMKOB HMEET
SIBHBIC 3aBUCUMOCTH OT THUIIA MIOBPEKCHHS TPYOOIIPOBOIA.
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Tabmuna 2. — 3aBUCUMOCTD 3HAYEHUH aMIUTUTYIbl CUTHAMIA OT
IyOUHBI JedeKTa 1 MaTeprana TpyoorpoBoia

Awmmutyza, M-107°
Marepuarn Jedexr 1 3 3 2 3 3

Bes nedekra 0,6740 | 0,2825 | 0,1582 | 2,8020 | 0,1542 | 0,1225

Aedpexr cremantpybicn| o o510 | 03790 | 0,1433 | 2,7680 | 0,2226 | 0,1151
Merann ryOuHOM 3 MM

HAedexr cremau Tpy6in | 5931 | 299, - 2,1050 | 0,3466 | 0,2459
TITyOHHOH 5 MM

Bes nedekra 04782 | 0,2225 | 01111 | 1,6640 | 0,1302 | 0,1185

Hedpexr crenxu TpYOKU | 1490 | 02890 | 01324 | 1,0150 | 0,1733 | 0.1018
IIBX ryOuHOU 3 MM

Aedpex crenin tpy6K | 4105 | 02301 - 1,1660 | 02895 | 0,2229
TITyOUHOH 5 MM

AHanu3 3HaYeHU! aMIUTATY TaONHIBI 2 WILTIOCTPUPYET SBHYIO
3aBucuMOCTh AUX oT cBoicTB MaTepralnoB. [I0CKOJIBKY ITyMOIIPOBO-
JUMOCTH IUTACTHKA Xy’Ke, YeM Y MeTajlia, TO B JaHHOM Cllydae HaOJIro-
JlaeM MEHBIITNE 3HAUCHUS aMILIUTY .

Takxum 00pazom, ObIJIa NCCIIeJOBaHa 3aBUCUMOCTD aMILTUTYAHO-
YaCTOTHBIX XapaKTEPUCTHK OT MaTepHuaia TpyOOIpoBoa U XapaKTepa
nedekTa, mokazaHa BO3MOXKHOCTh UCTOIb30BaHuS AUX cUCTEeMBI Kak
WHCTPYMEHTA OIICHKH HAMWYHS Je(eKTa TpyOoIrpoBoia, MpeICTaBIeHa
BH3yaHM3anus pa3padaTsiBaéMO CHCTEMBI MCCIIETOBAHUS TOBPEKIe-
Huil B Buje 3D-moxmenu [2, 3] u 000CHOBAaHO €€ MPUMEHEHUE (PUCY-

HOK 3).

Pucynox 3 — Busyanu3zarms cuctems! B Buae 3D monenn
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[Tpu pa3paboTke naHHOI MOAETH ObIIN YITEHBI TOTYyYCHHBIE pa-
Hee pe3ynbTathl [1, 3, 4]. B naHHOM ciydae oHa mpejacTaBiseT cooon
MEPCIIEKTUBY JaMbHEHIIEro pa3BUTHS CUCTEMBI HCCIIEIOBAHNUS TTOBpPE-
JKJIEHUH, TTOCKOJIBKY MOSIBIISIIOTCS 0OJiee MHUPOKUE BO3ZMOKHOCTH IS
WCCIIIOBAHUS: JIETKas 3aMeHa HCCIEAyeMbIX Ae(EKTHBIX yYacTKOB;
BO3MOXXHOCTb HCIIOJIb30BaHHUS A€()EKTOB pa3IUIHbIX Pa3MEpPOB U KOH-
¢urypanmii B TpyOOIpOBO/IaX; MCIOIb30BaHUE PA3IUYHBIX MaTepHa-
JIOB TPYOOIIPOBO/IOB.
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YK 004.056
H.A. CapanoB, A.B. CKpbIIIHUKOB

KOHTEKCTHO-POJIEBASI MOJEJIb YIIPABJIEHUS
JOCTYIIOM

B nocnennee BpeMs B cucTeMax JAOKYMEHTOOOOPOTa MOIy4HiIa
pacnpocTpaHeHHE TaKasl CHCTEMa, KOTOpast ceiiuac HaXOAUTCS B CTaNH
TOJIBKO Ha CTaJIMU pa3pabOTKH OCHOBHOM KoHIeNuH. Emé Het kakoro-
TO CTaHJapTa, IOHUMAaHUA TOr0, KaK OHA

Omna 3akio4aeTcs B TOM, YTO IpaBa Ha JOCTYIl K AOKYMEHTaM
(hOpMHPYIOTCS HE CTATHYECKH, & TTHAMHYECKH.

OHH 3aBHCAT, BO-TIEPBBIX, OT CTAAUM KU3HEHHOTO LIUKJA AOKY-
MEHTa (JOKYMEHT cOo34aeTcs, B paboTe, B apXuBE, OTKJIOHEH) U B 3aBU-
CHUMOCTH OT TOTO, Ha KaKOM CTaJiH KU3HEHHOTO IIUKJIA OH HaXOOUTCA,
IpaBa A0CTyNa K JOKYMEHTY JUHAMUYECKU MEHSIOTCS Yy Pa3HbIX M10JIb-
30Barenen.

Bo-BTOpBIX, IIpaBa Ha JOKYMEHT 3aBUCAT OT COIAEPKUMOIO ca-
MOT0 JTOKyMeHTa. J[OIyCTUM, €CJIH I0JIb30BATENb B JOKYMEHTE IIOME-
YeH KaK MCIIOJHUTEIb WU B 33laHUU, KOTOPOE CBS3aHO C JOKYMEHTOM,
IIOMEUYEH KaK HCIOJHUTEIb, TO OH IOIyYaeT JOCTYyI K 3TOMY JOKY-
MEHTY.

Ecnu B TakoM mosie moas30BatTeNb He PUTYpHUPYET, TO OH MPOCTO
JOKYMEHTa HE BHIUT, T.€. TaKOW O€30IacHOCTBHIO TOpas3io IMpOIe
YIpPaBIsiTh, IOTOMY YTO OHA yNpPaBIsAeTCs Yepe3 Kakue-1u0o mpaBuia.

Takum oOpa3oM, Takas MOJAEIh MPEANOIaraeT OMUCaHHe TOTO,
KaK I0JIb30BaTeNb MOJy4YaeT NpaBa K JOKyMeHTy. Cuctema quHaMude-
CKU PacCUUTHIBAET IIPAaBa U €T BO3MOYKHOCTB IT0JIb30BATENIO BUAETh
WM HE BUJIETh JOKyMeHT [1, 2].

JIuteparypa

1. https://docsvision.com/vkurs_o_sed/

2. Kanyruna, E.A. Cuctema 3JIeKTPOHHOTO JOKYMEHTOOOOpOTa, ee
NperMyIIecTBa U Nepexo ] Ha JIeKTPOHHBIN goKyMeHToobopoT / E.A. Kay-
runHa // Bectauk HarmmonamsHoro MuctuTyTa bBmsneca. — 2019, — Ne 37. —
C. 110-113. — EDN SSHIRT.
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YK 004.056
E.B. UepHbimoBa

HNPEJOTBPAIIIEHUE MEXCAUTOBOI'O CKPUIITUHT A
IIYTEM DKPAHUPOBAHMUS BBIBOJA

He npoxomut n Henenn 6e3 KaKuX-1TH00 TPOMKHX MHIIHJCHTOB B
obmacTa HHGOPMAITMOHHON 0€30TTaCHOCTH: 3a9acTyIO 3TO yTeuKa JaH-
HBIX B OTKPBITBIN TOCTYTI, UJIH MO JIIpHBIE OMOINOTEKH KO/Ia KOTOpBIE
MOJTy4aloT OOHOBIEHHUS ¢ BpeaoHOCcHBIM 10, pacnpocTpaHeHHEe HOBBIX
MPOTpaMM-BbIMOTaTENEH U CATBI, MOJIBEPKEHHBIE YA3BUMOCTSIM. MHO-
THE U3 3TUX COOBITHI CTaIM BO3MOXHBIMH 0J1aroapsi OMOKaM B KOJIe.

SIpxuM npuMepoM MeKCalTOBOTO CKPUIITHHTA — aTaKu KOTopas
KaK pa3 B OCHOBHOM M COCTOUT U3 BHeApeHus koxaa JavaScript — siBiis-
€Tcd MHIMJEHT Ha KpyIMHOU ToproBod miomajnke. [Ipu nepexozae mo
OTIpe/IETICHHBIM CCBIJIKaM Ha 3TOH IUIOIIaJKe MOJIb30BaTeNN Monagain
Ha (QUITMHTOBBIN CalT: OH OBLT IMOXO0K Ha CAT-OpPUTHHAN, HO, KOHEYHO
e, ObIT MOIIEHHHYECKHM. 3JOYMBINUIEHHUKAM YJAJIOCh BHEIPHUTH
Koz JavaScript Ha caliT, KOTOPBIH 3aTeM 1M03a00TUIICS O TIEpEHAIpaBJIe-
HUM [OJIb30BaTeNeil Ha PUITMHTOBBIN CaMT.

Hambonee pacmpocTpaneHHass pa3HOBHIHOCTH MEKCAHTOBOTO
CKpPHUIITHHTA — BHeJpeHne koaa JavaScript Ha cTpaHHUIly, XOTS €CTh U
paszHOBUAHOCTH aTak, ucnoapzytomux HTML umm CSS. OtauuHbeIM
MIPUMEPOM, IEMOHCTPUPYIOIIUM 3TO, U THITMIHBIM MECTOM JIJIS TIOMCKA
YSI3BUMOCTH Ha MHOTHX CalTaX sIBISIETCS (DYHKITHS TIOMCKA. DTO THITNY-
Has cXema: MOJbh30BaTeh BBOJUT JaHHBIE (ITOMCKOBOE CJIOBO), KOTO-
pBpie OTOOpaXKaroTCs Ha CTPaHUIIE Pe3ysbTara, YTO MOMET OTKPHITH
Ja3eiky Juisl aTakH.

Ecnu monckoBbIif 3anpoc mpeacTasiseT coboi Ter <script>, co-
nepkamuid Hekuid kox <script>alert('Hacked!')</script>, To Opaysep
MOKa3bIBaeT HE MIOMCKOBBIN 3a1poC, a MoJjalibHOe OKHO. [loms30BaTens
OTIIPaBWJI Ha CEpBEp MOMCKOBBIN 3aMPOC, a CEpBEP B OTBET OTIIPABHII
HTML, B koTOopoM conepkaioch 3To: You searched for <search term>.
Ho B ciydae Takoli araku MOWCKOBEIM 3alpoc COJEpXkall YTIIOBbIC
CKOOKH, < >. bpay3ep Bce K€ MHTEPIPETHPOBAT TMOMCKOBBIA 3aIpoc
kak HTML-pa3merky. 3NOyMBIIIJICHHUK YCIIENTHO BHEAPHI KOJ
JavaScript, 1, TakuM 00pa30M, IPOU3OILIEI MEKCANTOBBIM CKPHUIITHHT.
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Kak mokassIBaeT OMbIT, TOCTATOYHO MHOTO JIFOICH MPOCTO HAXKH-
MAroOT Ha CCHUIKH, HE 3aJyMbIBasiCh. Eciu 3a1eiicTBOBATH 3ampoc ¢ Me-
togoM POST, uro0s! ncronp3oBath method="post" B Tere <form> u
3aMeHUTs Meton OnGet() B Kiacce MOIEIM CTPAHHUIIBI Ha METOJ
OnPost(). Terrepr mpu wmcmons3oBanuu oxHoro jumbk URL-ampeca
ataka OoeItie He cpaboraer (puc. 1).

<form method="post" action="https://localhost:12345/SearchPagePost">
<input type="hidden"
name="searchTerm"

value="&lt;script&gt;alert('Hacked!"')&lt;/script&gt;">
i .
</form> MokasbiBaer Ter <script>

<script> B koauposke HTML

document.forms[0].submit();
</script>

Puc. 1 — MexcalTOBBIN CKPUNITHHT C UCIIOJI30BaHUEM MeTo1a Post

MesKcalTOBBIM CKpUITHHT cpaboTan: BpeAOHOCHBIH BBOJ OBLI
OTIpaBJeH 00paTHO MOJIB30BATENI0, M 3JI0YMBIIUICHHUKY yIAIOCh U3-
MEHUTbh KOHTEKCT BBoJa. Koa mpunoxeHus npeamnosiarai, 4YTo MoJIb30-
BaTENbCKUI BBOJl COCTOMT W3 IPOCTOTO TEKCTa, KOTOPHI Oyjaer
oToOpaxkaThcsl Ha BeO-cTpanuie. OJHAKO MMOUCKOBBIN 3arpoc OBIIT CO-
3/1aH TaKUM 00pa3oM, YTO KOHTEKCT U3MEHUIICS, U BMECTO TEKCTa I0-
ayamincss «HTML-ter». W stuM TeroMm okaszancs <script>, d9To
MO3BOJISIET MCIIOIH30BATh M BHIMIOJIHATE Ko JavaScript.

CaMBIM TIPOCTBIM CITOCOOOM 3aITUTUTHCS OT IMOJOOHOM aTaku —
3aMEHa OJIHOTO U3 MSTH CHELHUANBHBIX CUMBOJIOB COOTBETCTBYIOIIMMU
HTML-cymuocTsamu. Hanpumep, OTKpBIBaroIIasi yriioBas ckooka (<)
OTKpBIBaeT HOBBIN TEr, a CyIHOCTh &lt; TipeacTaBiseT coOol TaKyio
cKOOKy B Tekcte. 1130aBUBIINCE OT ATUX ISITH CUMBOJIOB, MOJKHO M30a-
BHUTHCS OT MexcaiuToBoro ckpunrusra B koHtekcte HTML. IIpocto
yOeIMBIINCE, YTO CHAaYalla 3aMEHSETCS CHMBOJ &, — B IPOTUBHOM CITy-
yae HEKOTOPHIE CHMBOJIBI IKPAHUPYIOTCS IBAXKIBL: < TPEBPATHTCA
B &lt; , a 3aTem B &amp; lt;

MexcallTOBBIN CKPUIITUHT TMPOSBIIETCA BO BHEIPEHHM Koza
JavaScript unorna u HTML B BbIBoA cTpaHUIIBI, pa0OTAIOIINIA C TEMH Ke
IIPUBUIIETUSAMU, YTO U JTOIYCTHMBIM KOJ| CaliTa, YTO AEIAET TaKyIO aTaKy
OIacHON. DKpaHUPOBaHME MATH criequanbHbIX cuMBoJIoB HTML addek-
tuBHO 3ammiiaer HTML-dactu npuinoxxeHus, 3acTaBisis Opays3ep oTo0-
paxaTth HX Kak Oe3BpemHblii TekcT. [lpu  ucmonb3oBaHUH
NPEeOCTaBICHHBIX MOJIB30BATENEM JaHHBIX B Koze JavaScript crienuaib-
Hble CUMBOJIBI JavaScript HeOOX0AUMO SKPaHUPOBATH MEpe]] BEIBOIOM.
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YJIK004.056.53
B.B. 3unoBneBa

BOIPOCHI MPOBEJIEHUS IPAKTUYECKUX 3AHATUM
o AMCHUIIJIMHE «OCHOBBI THOOPMAIIMOHHOU
BE3OITACHOCTN»

Cnenmanuctel B 001acTh HMH(OPMAITMOHHOW 0€30MacHOCTH
HEOOXOJUMBI ISl K&KIO0r0 COBPEMEHHOTO Ipeanpusatus. PazpaboTka
3¢ (deKTUBHON CUCTEMBI yIpaBieHHs WHGOPMAIIMOHHOW 0e30IacHo-
CTBIO SIBJISIETCSI OCHOBHOM 3a7jadell BBIITYCKHHKOB.

[Tpu moAroToBKE OYAYIIUX CIEHATICTOB MOMUMO TEOpETHYC-
CKMX OCHOB MH(OpPMalMOHHON 0€30MacHOCTH, TPeOyIOTCS MpaKTHye-
CKME 3aHSTHA HalpaBJeHHbIE Ha IIOJyYeHHE HABBIKOB KakK B
«OyMakHO 0€301TaCHOCTHY, TaK W 3aIluTe WH()OPMAITMOHHBIX aKTHB
OT KOMITBIOTEPHBIX aTaK — «peabHON 0€30TacCHOCTH.

[IpakTrueckoe obecrieueHre UHPOPMAIIMOHHONW 0€30MacHOCTH
HaNpsMYyIO CBSI3aHO C MOJEINBI0 YIpo3 HH(POPMAaLMOHHOK Oe30macHo-
ctu. HeoOxonumocTs pa3paboTku MOAEIM Yrpo3 perjiaMeHTUpOBaHA
PsIOM HOPMATUBHBIX JOKYMEHTOB.

[Ipu pa3paboTke MpakTHUECKUX 3aHATUH ClIeAyeT pyKOBOICTBO-
BaTbCs COBPEMEHHON HOPMAaTHBHOI 0a30ii B 061acT 3a1uThl HHQOP-
Malnuu. 32 OCHOBY WHKJIA MPAaKTUUYECKUX padoT IO IUCHUIUINHE
«OcHOBBI HH(POPMAITMOHHONW 0€30ITaCHOCTHY B3IT METOIUIECKUH 110-
KyMeHT «Meronuka OIEHKH yrpo3 0e30macHoCcTH HHGOpMaIuu
OCTIK Poccum» ot 5 despans 2021 (nanee Meronuka) [1].

OCHOBHBIM JAOCTOMHCTBOM METOIUKH SIBISETCA TO, YTO METO-
JMKa OPUEHTUPOBaHA HA OLIEHKY aHTPOIOI'€HHBIX yIrpo3 0€30MacHOCTH
uH(poOpMaIii, BOZHHUKHOBEHHE KOTOPBIX OOYCIOBICHO JEHCTBHSIMHU
HapymuTeneil. Cneayer OTMETUTh U HeJJOCTaTOK MeToanKH, 3aKioda-
IOIIMICS B TOM, YTO OHA IAET JIMILb SKCIIEPTHYIO OLICHKY yiiepOa, 1 HeT
BO3MO>KHOCTH OIPEACIUTH KOJMUECTBEHHYIO CTEIICHb ITOCIIEICTBUH pe-
anm3anuu yrpospl. Taxxe B MeToauke He IPEAIOKEHbI BapHAHTHI
CMSITYEHHS YTPO3bl, TIO3TOMY TIPH MPOBEICHUH MPAKTUICCKUX 3aHATUH
nenecoodpasHo cceiiateesi Ha Marpuny ATT&CK  Matrix  for
Enterprise [2]. Marpuna MITRE momoraer moHsATh, Kakue WHCTPY-
MEHTBl MCHOJb3YIOT 3JI0YMBIIIJIEHHUKN UX TEXHUKAaMU M TaKTHKaMHu,
YTO TIO3BOJISIET TIPOTHO3MPOBATH BEPOSTHYIO TOUKY BXOJIa Pean3alin
aTakKl W CHOCOOBI 3aKpPHITh YSA3BHMOCTh MM CMSTYUTH IOCIEIHUE
YIPO3BL.
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OpnuM ux BapuaHToB padoTsl ¢ Matpuueid MITRE ATT&CK
SBJISICTCS] aHAJIU3 OTYETOB O HanOoIee MOMyJ ISIPHBIX TAKTUKAX aTak, TAe
N0 KaXKJJOW M3 TEXHUK BBIIETICHBI HanboJsee MonyssipHbie U 3P QeKTHB-
HBIC POLIEAYPHI.

Ha puc. 1 npusenen ¢pparment ATT&CK Matrix for Enterprise, [2].

Reconnaissance Resource Initial Access Execution Persistence Privilege Defense Evasion Credential Di
Development Escalation Access
8 es 10 techniques 14 techniques 20t es 14 techniques 17 te

10 techniques

o, B

Puc. 1 ®parment

nt Too

ATT&CK

Multi-Factor

Matrix for Enterprise

OpHa 13 TEXHUK HapyIIeHUs HHPOPMAITMOHHOMW 0€30ITaCHOCTH U
KaK CIJIe/ICTBHE MOJy4YeHUE IOCTyNa K KOH(QUACHIMAIbHON nHPOopMa-
uun — [ToBBIIeHNE TPUBHIIETHIT, 00X0 MEXaHU3MOB KOHTPOJIS IIPHBH-
nerut (T1548), pwuc.2, Tme mpeacTaBlIieHAa pPOCCHICKas BepcUs
Mmatpuiiel Mitre ot Positive Technology [3, 4].

CrouT 0TMeTHTB, 4T0 N0 AaHHBIM Positive Technology Matpuma
MITRE ATT&CK Becema BocTpeOOBaHa Cpelin POCCHUMCKUX cHeLna-
JUCTOB B 00J1acTH HH(POPMAITOHHOW 0€301MacHOCTH. B 001IeH CIrokHO-
cti 67 % OoMNpOIIeHHBIX crieuanucToB 3HatoT o MaTpuiie MITRE. Ilpu
sToM 30 % PECTIOHACHTOB YK€ UCIONb3YIOT AaHHbIe ¢ caiita MITRE B
HpoLeCCe MOHUTOPHHIA, PEarupoOBaHus U paccieoBaHus aTak, a 37 %
TUIAHUPYIOT HAYaTh IPUMEHSTH B ONibKaiieM OymymieM [4].

J1ist akTyanbHOM yrpo3bl TpeOyeTcs BBIOpaTh TAKTUKY M TEXHUKY
peanu3auuy, HampuMep, B TAaKTUKE MOBBIMICHHUS NPHUBUIIETHH 3I10-
YMBIIUIEHHUK MOXXET BbIOpaTh TEXHHMKY IOBBIIICHUS IPUBWIETUN
T1548: 310yMBIIUIEHHUKA MOTYT 00XOANUTh MEXaHU3MBI, IIpeJHa3Ha-
YEeHHBIE AJIS1 KOHTPOJISL HaJl OBBILICHUEM NPHUBHIIETHH, YTOOBI MOTY-
YHUTh pa3peluieHns 00ee BEICOKOTO YPOBHSI.

MITRE-ATT-CK mnpemnaraer crnocoObl CMSTYCHHS MOCIIEI-
CTBHI aTaky, a TAK)KE€ METOJIbl OOHAPYKEHHUS aTaku MOJA00HOTO BUA.
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BuinonHenue 3akpennenne Mossiwenve npusinervii MpepoTepawene o6Hapyxe...
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T1548.001
212
Ti543 Setuid n Setgid @ +
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Puc. 2 Tlpumep pycckosizeranoro MITRE-ATT-CK

Takum 00pa3oM B ITUKIIE TMPAKTHIECKUX PabOT oOydJarommecs
3HAKOMSTCS C COBPEMEHHBIMU METOIMKAMH MOJIETUPOBAHUS yTPO3, MO-
Jy4aloT HaBBIKM paboThl ¢ OAHKOM JaHHBIX Yrpo3 MH(GOPMAaLUOHHON
0€3011acCHOCTH, 3aKPEIUIAIOT 3HAaHUS U HABBIKY OOHAPY>KEHUS U IPENI0T-
BpALICHUS, CMATYCHUS YIPo3 0€301acHOCTH WHPOPMAIHH C HCIIOIB30-
BaHHEM COBPEMEHHBIX MHCTPYMEHTOB MOHMTOPHHIA, pearupoBaHUs U
paccnenoBanus komnberoTepHbIx atTak MITRE-ATT-CK.
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YK 664.3
H.A. Capanos, O.b. Pynakos

JANOOEPEHIIMAJIBHO-CKAHUPYIOLIASL
KAJTIOPUMETPHUS MOJIOYHOTI'O KUPA,
BBIPABOTAHHOI'O B PASHBIE BPEMEHU I'OJIA

Meron JICK nHamen npuMeHEeHHE B U3YUSHUH XHUPOB [1-5], o1-
HAKO €ro MOTEeHIMAaJ JaJIeKO He B MOJIHOM Mepe peajr30BaH B OTede-
CTBEHHOW  Ja0OpaTOpHOHW  MpPaKkTHKE  KOHTPOJIL  KadecTBa
MaCIIOKUPOBOM MPOTYKIIUH.

HccnenoBanus npoBOAMINCH Ha IPUOOPE CHHXPOHHOTO TEPMHU-
yeckoro ananu3za NETZSCH STA 449 F3 Jupiter. [lauubiii npubop
KOMOHMHHUPYET B ce0e IPEenMyIecTBa BBICOKOUYBCTBUTEIBHBIX TEPMO-
BeCOB M qu(HepeHITHaATHHOTO0 CKAaHUPYIONIEeTro KaiopuMerpa. s 06-
pabOTKM TOMYYCHHBIX JaHHBIX W TOCTpoeHUs IuddepeHInanbHbIX
KPUBBIX HCIIOJNIB30BaHO mporpamMMHoe obecneuenne NETZSCH
Proteus. Kpussie JICK peructpupoBanm npu Temmneparypax ot —150 mo
50 °C co ckopocThio Harpea 5 K/MUH B OKCHIUPOBAaHHBIX aJIFOMUHU-
€BBIX TUIJISIX B Cpejie ra3000pa3Horo refus Kiuacca 5.

brumn mccnenoBaHsl ciemyromye o0pasmbl MpeACTaBICHHBIE B
tabmmie 1. Ha pucynke 1 npencrasnensr JCK npodunmm miaBieHust
BBILICTIEPEYHCICHHBIX 00pa310B MOJIOYHOTO JKUPA.
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Pucynoxk 1 — JICK npoduim MosoqHoro xnpa
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[IpeaBapuTenbHBINA aHAIN3 TEPMOTPAMM MO3BOJISIET CKA3aTh, YTO
HO Ha POk TIABJICHUS BIHUSIOT HE TOJIBKO TCHOTUIIMYECKHE U (e-
HOTUIHYECKHE (HaKTOPBI, HO U BpeMs ToJia B ciiydae, CBOOOIHOTO JIeT-
HOT'O BBINIaca ¥ 3UMHETO CTOWIOBOTO COAEPIKAHHS.

Tabnuma 1 Ilepeuens uccaeayemMbIx 00pa3ioB MOJIOYHOTO JKHpa IS
JanbHEHUIIINX UCCISIOBAHUN

Obpa- Jletnee co- | 3umHee co- . Hacenen- Ioromno-
Tlopona Paiton . IIpumeuanue
3er Ne JIepKaHue | JiepxKaHue HBIH ITYHKT BbE, IIIT.
KpacHo- | BbInac Ha o Pamon- YacTHOE X03s1ii-
1 . CTOHII0BOE . c. SImHoe 3
nécTpast JIyrax CKHI CTBO
UYépHo- | BbINAC Ha . Pamon- Y4aCTHOE X031~
2 . CTOMII0BOE . c. SImHoe 3
nécrpas JIyrax CKHi CTBO
CommTrH- N Pamon- YacTHOE XO03s1H-
3 macTOUIIHOE| CTOHIOBOE . c. SImHOe 11
cKast CKHi CTBO
Hogo- o
Kpacuo- o c. HoBast | wacTHOE X03s1ii-
4 b macTOMIHOE| CTOMHIOBOE | ycMaH- 7
nécrpas . Ycmanp CTBO
CKHi
BBITIAC HA . JIuckun- YaCTHOE XO035H-
5 Jxepcu CTOIIOBOE . |c. dyxoBoe 2
Jyrax CKHi CTBO
["onmrTu- o o .| c. Huko-
6 CTOIIIOBOE | CTOIIIOBOE |AHEHCKHUH 000 «3Oxoxopm»| 200
cKas JIeBKa
7 JDxepeu | croisioBoe | croisioBoe |AHeHckuid| c. CanoBoe [ OO0 «Jlenuna» | 200
Kpacno- . . ITaBnoB- c.ITo- |CXA Ilnem3aBon
8 . CTOWJIOBOE | CTOIIIOBOE o " " 200
nécTpast CKHI KPOBKa, JIpyxba

Hccnedosanue evinonneno sa cuem epanma Poccutickoeo nayunozo
¢onoa Ne 23—73—-01166, https.//rscf-ru/project/23—73—-01166/

Jlutepatypa

JuddepeHunanbHO-CKaHUPYOIAs KaJOPUMETPHS MOJIOYHOTO XKHpa
pasnuynbix mopox kopos / M.A. Capanos, K.K. [Tonsuckwuii, O.b. Pynakos //
[TponoBosbcTBEHHAS 0€30MIACHOCTh: HayYHOE, KaApOBOE U MH(POPMAIIMOHHOE
obecrieuenne: COOpHHK Hay4HBIX CTaTeil W okianoB X MexayHapoaHoU
Hay4YHO-IIpaKTH4YeCcKoi KoH(pepenuuu, Boponex, 19-120 nexabpst 2023 rona.
—Boponex: ®I'bOY BO «Boponexckuil rocy1apcTBEHHbIN YHUBEPCUTET HH-
JKEHEPHBIX TeXHoJorui», 2023. — C. 519-521
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YK 004.056.5
0O.C. HukyabueBa

CTAHIJAPTU3ALIUSA B COEPE YIIPABJIEHUSA
UH®OPMAIIMOHHOM BE3OITACHOCTHIO

Cranpaptuzanusa B chepe MHOOpMALMOHHOW 0€30MacHOCTH —
3TO IpoIecC pPa3padOTKU U BHEIPEHUS CTaHAAPTOB, PYKOBOJCTB U pe-
KOMeHIaIui s odecriedeHus 0e30macHoCTH MHPOpMauu. ITO T0-
MOTaeT OpraHu3alMsAM U YacTHBIM JIMLIAM 3aIlIMIIaTh CBOU JAHHBIE OT
Knbeparak, HeCaHKIIMOHUPOBAHHOTO JOCTYIIA U APYTHUX YTPO3.

Cy1iecTByeT MHOXKECTBO CTaHIapTOB B 00J1aCTH HHPOPMAIHOH-
HoM Ge3omacHoctH, BKIroyag ISO 27001, NIST SP 800-53, PCI DSS,
HIPAA u npyrue. Kaxnplit 13 HUX UMeeT CBOM 0COOEHHOCTH U Tpebo-
BaHMs, HO BCE OHU HAIIPaBJIECHBI Ha oOecrieyeHne 0e30MacHOCTH AaH-
HBIX U CHW)KEHUE PUCKOB JUISI OpraHU3aluid 1 YaCTHBIX JIMLI.

Crannapruzanys WHPOPMAIMOHHON O0€30MacHOCTH TaKXke Io-
MOTaeT YIy4lIUTh B3aUMOAEHCTBUE MEKAY Pa3IUIHbBIMU OpTaHU3aLu-
SIMU, TaK Kak OHH MOTYT MCIIOJIb30BaTh OJHU U TE€ K€ CTAHAAPTHI AJIst
oOmena nHpopMarme u odecrieueHus 0e30MaCHOCTH CBOUX CHCTEM.

B nenom, cranmaptuzanus SBISIETCS BaXKHBIM HHCTPYMEHTOM
JUISL yOpaBieHuss WH()OPMAIMOHHON 0€30TacHOCThIO M 00€CIICUCHUS
3alIUTHI JAHHBIX B COBPEMEHHOM MUDE.

B HacTOSAIINI MOMEHT aKTyaJbHOH SIBJISIETCS] TEMa CUCTEMaTH3a-
IINH UMEIOIINXCS 3HAHUH 0 MOJIeJIsIX MH()OPMAIIMOHHON O€3011aCHOCTH,
NpECTaBICHHBIX B CTAaHIAPTaX M HAYYHBIX HCCIEIOBAHUSIX JUIS pelie-
HUSI IPOOJIEMBI TPYAOEMKOCTH: aHAJIN3a U BEIOOpA aKTyalbHOU JUIs MH-
(hopmannoHHON UH(PaACTPYKTYpPbI HNPEINPUITUSL MOJIENU
uHGOPMAIIMOHHONW 0€30MaCHOCTH, OIICHKM TEKYIIEro YpoBHs HH()OP-
MAaIMOHHOW 0€30IaCHOCTH MPEANPHSITHSI.
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VK 621.3
B.A. XBocTOB

HNPUMEHEHUE CEMAHTUYECKOI'O IU®POBAHUS
B 3ATAYAX ®OPMUPOBAHUUA PACIIPEIEJEHHOI'O
YIIPABJIEHUSA JOCTVYIIA

Onmnoit n3 Hanboee BaXXHBIX (PYHKITHH IPSIMOTO ASHCTBHS 00€ec-
NEYNBAIOIINX KOHPUICHIINATLHOCTD HHPOPMAIMH SIBJISIETCS YIpaBIie-
HHE A0CTynoM. Peann3oBaHHas B Sape CUCTEMBI 3aIIUTHl HHOpMAaLUU
(C3W), manHas (GyHKIOHSI COBMECTHO C (YHKIIUSIMH 3aIUTHI OOIIEeCH-
CTEMHOI'0 XapakTepa B Ipoliecce GyYHKIMOHUPOBAHUS MOJIb30BATEINEH
B CHCTeMe 00EeCTIeUHBaET 3alIUTy OT HapyIIUTe e, HMEIOIINX JOCTYI
CHCTEMY B COOTBETCTBHH C YCTaHOBJICHHBIMU NPaBUJIAMHU paclpeerne-
HUSI IOCTYIIA.

Kpurepusmu amst pasrpaHAYeHUs JOCTYIA B KOMITBIOTEPHBIX CH-
CTeMax SIBJIAIOTCS CIEeIYIOLIe IapaMeTphl:

1. xapakTep, Ha3HaUCHHUE, YPOBEHb KOH(PUICHINUAIBHOCTH HH-
(dopmanuy;

2. ciocob 00paboTKH MHPOPMALUK U pa3pelieHHbIe (yHKIHU:
YUTaTh, 3a1IMCATh, BHECTH N3MEHEHMUS], BBIIIOJHUTH KOMaHY;

3. uIeHTH(UKAIIMOHHBIH HOMED CHCTEMBI;

4. mapaMmeTp BpEMEHH.

Ucnonb3oBanue B C3U cuctemsl pasrpaHuyeHus JOCTYTA SBISI-
€Tcs yCTaBJICHHBIM 3aKOHOJATeNbHO TpeOoBaHueM. [lonmMeHHbIe me-
peYHH TOoJb30BaTeNeil MOMYIIEHHBIX B CHCTEMY C YCTaHOBJIEHHBIMU
pOISIMH W TIpaBaMH JAOCTYIA, UCHONb3yeMble uid HacTpoiiku C3U,
YyCTaHaBINBAIOTCS TIOJINTHUKON O€30MaCHOCTH.

TpagummronHo npu pazpabotke C3U mpuMeEHSIOTCS JUCKpEeLu-
OHHAas U MaHAaTHast MOJIETIM yTpaBJieHHs focTynoM: Kak moka3zan ana-
Ju3, MpOBeACHHON B [l], MpeAnoYTUTENbHON MOJEIBI0 YIPABICHUS
JOCTYTIOM B pacIpe/elieHHbIX HHPOPMAIMOHHBIX CHCTEMAax SIBISIETCS
Tematuueckass — wuepapxuyeckas (Multilevel thematic-hierarchical
access control (MLTHS)).

UcnonszoBanme MLTHS 00yclOBICHO CIOXHUBIIEHCS TTPAKTH-
KOM Ipy OpraHr3aiiui OyMa)kHOTO TOKyMeHTooOopoTa. Temarndeckas
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cTpaTu(uKanysa HHPOPMAIIMOHHBIX PECYPCOB OCYIIECTBIISIETCS 110 Opra-
HU3AIIMOHHO-TEXHOJIOTHYECKIM TPOIIeccaM U IPOQIIISIM eI TeTbHOCTH
C WCIIOJIL30BaHMEM MOJIENM TeXHOJorndeckoro nukia. [Ipu mocrymne
MH()OPMALMOHHBIM pecypcaM B OMOJIMOTEKH, apXUBBI, JOKYMEHTAJIbHBIC
XPaHWITUINA HCTIONB3YETCsl TEMAaTUIEeCKUH KilacCu(UKaTop.

[Ipu pacnpenenennoit peanmsanuu oHTOJdormIeckux MLTHS
Mojieel BakHeWIeil mpoOneMoil SBiseTcs peanu3anus yIaTeHHbBIX
JOCTYTIOB BBIJEJICHHS CAMOTO BEPXHETO YPOBHS MOJUTHKH 0€30MacHO-
CTH B pacIpeIeIeHHBIX CHCTEMaX — IOJIUTUKHA OTHOIIEHUH MEXTy CeT-
MeHTaMH cucTeMmbl. HaspiBaemoir B [2] mpoOnemoii noBepus
(oBepHUTENEHBIMU OTHOILICHHUSMH ).

JloBepuTenbHBIE OTHOIICHUS MEX/Y JIOKAILHBIMA CErMEHTaMHU
Al 1 A2 xak cocTaBHas 9acTh OOIIECHCTEMHOH IMOIUTHKHA OE3011acHO-
CTH ONpeAeNseT MpaBa YAAJICHHBIX AOCTYIOB IOJb30BaTENICH U3 OJ-
HOTO JIOKAJIbHOTO CErMEHTa K OOBEKTaM M3 JPYroro JOKaJbHOTO
CerMeHTa.

[Tpu mocTpoeHNU UepapXxUIeCKUX OTHOIICHUH JTOBEPHS MOJIENb
B3aUMOJICHCTBHSI MOXKET CTPOUTHCS B BUJE BIIOKECHHS OJHUX JIOKAIIb-
HBIX CETMEHTOB B JIpyTHE JIOKaJbHBIE CErMEeHTHL. UTO 03HAYaeT It MO-
HUATOpa OE30IaCHOCTH, UTO 000COOICHHASI COBOKYITHOCTh CYOBEKTOB H
00BEKTOB BHYTPEHHETO (BI0KEHHOTO) JIOKATHHOT'O CErMEHTA SIBIIETCA
OJTHOBPEMEHHO HEKOTOPHIM TOJMHOXECTBOM COBOKYITHOCTH CYOBEK-
TOB ¥ OOBEKTOB BHEIIHETO JIOKAFHOTO cerMeHTa. OTHOIIEHUS uepap-
XHUYECKOTO JOBEpHUSl SIBISIOTCS HEPaBHONPABHBIMH OTHOIICHUSIMH
JIBYCTOPOHHETO JOBEpHs. Y JaJeHHbIE HOCTYIbl CyObEKTOB BHELIHETO
JIOKAITHOTO CETMEHTa K 00BeKTaM BHYTPEHHETO JIOKAJTHbHOTO CErMEeHTa
MPUHIMITHATEHO BO3MOXKHBI, €CJIM OHU PETJIAMEHTUPOBAHBI BO BHYT-
PEHHEM JIOKaJbHOM CETMEHTE MMEHHO KaK pa3pelleHHbIE YAaJcHHBIS
JOCTYIIBI TIOJIb30BaTeNel BHEITHETO JIOKAJILHOI'O CETMEHTA.

Peanuzanust pacnpe/ieleHHON CUCTEMbI YIPaBJICHUS TOCTYIIOM
TpeOyeT CIeNUaNIbHOTO CHUCTEMHOT0 CyOBEeKTa, O00ECIICYMBAIOIIETO
"BHEIIHIOI" 0€30MacHOCTh MJIM peanu3aluy o0Iero MoHuTopa 0es-
OTIACHOCTH C PACIPEIeIIEHHON apXUTEKTYPOH, 00eCTIeUnBaIOIIETO EIH-
HYI0 (COTJIACOBAaHHYIO) TIOJUTHKY. [IpM 3TOM, paccMaTpHBarOTCs
WCKIIIOYUTENBHO JUCKPEIIMOHHAS, MaHAaTHas W poJieBas MOJEIU
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ynpasieHus goctyna. CeTeBble MOHUTOPBI 0€30IaCHOCTH, pealu3ylo-
e pacnpeaeneHHyo onronoruueckyro MLTHS monens, He mpensio-
JKEHBI.

EcTecTBeHHBIM MyTeM pealu3allid CETEeBOT0 MOHHTOpa 0e3-
omacHocTd npu peanusanun MLTHS moznenu sBnsercs mepapxude-
ckoro mmdpoBanus Ha ocHoBe wuaeHTHGuKaruu  (HIBE),
MpeaCTaBIISAONINe cO00I BapHaIMI0O aCUMMETPHUYHBIX KPUIITOAITOPHUT-
MOB Ha OCHOBE JJIMITHYECKUX KPUBBIX. JJaHHBIE arOpUTMBI CTPOATCS
C TIOMOIIBIO TIPEOOPa30BAHUSI CEMEHCTBA aNTOPUTMOB Oib-I"amais.
CTo#KOCTh K KPUITOAHAIN3Y 3THX aJTOPUTMOB OIMPEIEIIAETCS CII0XK-
HOCTBIO PELICHUS 3aJayll AUCKPETHOTO JIOTapU(PMHUPOBAHHS B TPYIIIE
TOYEK JUTUITHYECKON KpUBOH [2].

[lInpokoe pacmpocTpaHEeHHE B HACTOSIIEE BpEMS TOIYUHIH
KpHUNTOrpaduuecKre anrOpuTMbl, OCHOBaHHbIC Ha UCTIONB30BaHUU OU-
nuHelHbIx rpymnm. K takum anroputmam Moxxkao otHect . bone, M.
OparknrH (OCHOBAH HA HAECHTU(UKAMOHHBIX TaHHBIX), aaroputm /1.
bone, I'. Kpemenmo, P. Octposcku, I'. Ilepcuano (n30upaTebHOTO
mmppoBanus), anroput™ noanucu J. bone, b. Jlunn, X. [llaxem) u ap.

YKazaHHbIE paHee alrOPUTMbl UMEIOT Psii HEIOCTATKOB. AJIro-
puT™ mupokoBemaTensHoro mudposanus . bone u A. Cunbpepoepr
HE MMeeT JI0Ka3aTeJIbCTBA CTOMKOCTH K alaliTUBHBIM aTakaM ¢ BBIOO-
poM mmdpoTeKcTa, A AITOPUTMOB KitodeBoro cornamenus X.K. Jlu,
X.C. JIn, A.P. JIu He mpeaycMOTpeHa BO3MOXKHOCTb BBISIBJIEHUS 3J10-
yMBIIUIEHHUKA. Takxke, I psiga KpUNTorpaduueckux MPUMHTHBOB
(Takux, Kak mM(ppoBaHWE HA OCHOBE HWACHTH(PHKALMOHHBIX NAaHHBIX,
n30npaTebHOe MU(GPOBAHKE U I POITOANKCH) IO HACTOSIIETO Bpe-
MEHH He OBIJIO MPEIOKEHO TPYNIOBBIX (MHOTOCTOPOHHHUX) aJITOPHT-
MOB, UTO YCJIOKHSAET UCIIOJIb30BaHNUE JJAHHBIX IPUMUTHBOB JUIs TPYIII
a0OHEHTOB.

[IpennmaraeTcs cxema CeMaHTHIECKOTO UG POBAHIS JIJIS PEaTH-
3auuu oHrtosormdyeckor MLTHS Monenu ynpaBieHHs TOCTYyHOM
(Semantic Based Encryption (SBE) system).

B kpunrocucreme SBE Ha 0CHOBE TAKCOHOMUU 3apoca MOJIb30-
BaTes K HH(YOPMALMOHHOMY PECYPCY ¢, MHOXKECTBO 3aKPBITBIX KIIIO-

4Yell TeHepHpyeTcs MOBEPEeHHBIM IEHTPOM. 3aKpBITHIN KIFOY 3ampoca
TeHepUPYETCsI HA OCHOBE CaMOT'0 COJIepKaHUA 3apoca MOIb30BaTes.

102



[Ipu dopmupoBaHHMU 3ampoca MOIB30BATENb IMU(PPYET 3aMpoc C UC-
MOJIb30BaHMEM OTKPBITOrO KiIto4Ya M HH(POPMAIMK coeprKaleics B 3a-
mpoce (CeMaHTHYeCKOe COJEepKaHHe 3ampoca IMonb3oBarens). llpu
pacm@poBKe MOTYYEHHBIX AaHHBIX MPOBOJUTCS MPOBEPKA COOTBET-
CTBUSI TAKCOHOMUU 3aIpOCca, KOTOPBII ONPEAETAIOT 3aKPhIThIE KIIOUN
[0JIb30BaTeNs U NIapaMeTpa ceMaHTHdeckoro kpurtepus S, (c,,c,) OH-
TOJIOTHYECKON MOJENN yIpaBlIeHHs AocTyna. Eciam cemaHTHyeckoe
paccTosHME TAKCOHOMHH 3aIIpOca M0JIb30BaTeNlsl U TeMaTUYECKOH pyo-
PUKU MEpapXHUECKOro Kiaccu(ukaTopa MHPOPMAIIMOHHOTO pecypca
MEHbLIE 3HAYCHUSI KPUTEPHS, TO JTaHHbIE MOKHO KOPPEKTHO pacIind-
pOBATh.

MynpTunUHEHHBIN anroputM Kpuntocuctembl SBE Ha ocHoBe
TaKCOHOMMH 3aIpoca MoJIb30BaTelIs K HHPOPMAIIMOHHOMY Pecypcy pe-
maer 3ajady muQpoOBAHMA 7 3ampocoB K MyibTUpy6pukam T
uepapxudecKkoro kiaccudpukatopa. AnroputMm kpuntocuctemsl SBE
peanuzyeTcs cleAyoIUMHU dTanaMu. MHunnanu3anys, nogydeHue 3a-
KPBITOTO KJIIOYa 3a1poca, 3aiupoBaHus U pacipoBaHHus.

IlycTh k € Z —napaMeTp CTOMKOCTH aJITOPUTMA, 3a/1aBa€MbIi Ha
JTane NHUIUATU3AHH.

Wnannnanu3zanus 3anpoca. C UCroab30BaHUEM ITapaMeTpa k J10-
BepeHHBIM LieHTpoM kpuntocuctembl (PKG) renepupyercss nmpoctoit
nopsanok ¢ rpynn G, u G,, 2n MyJIbTHIHHEHHOE OTOOpakeHHE

H1:G xG x..G,—>G, ¥ NPOU3BOIBHBIA OOpa3yIOIMH 3JIEMEHT
rpymmsl P eG,.

ANUTUBHON NUKINYECKON Ipynnon asnsgercs G,. Mynpruminu-
KaTUBHOM UKIM4ecKoil rpynmnoi ssiserca G, .

[anee moBepeHHBIM LEHTPOM BBIOMPAIOTCS CIIydailHBIE »3iie-
MEHTEL §,,S,,...5, € Z; W BBIYUCISETCS HAO0Op OTKPBITHIX KIIOUYEH 3a-

=sP,P ., =s,P,.P =5 P.

Hpoca P pab?2 pabn

pabl
PaccunTbiBatorcst  xem-QyHKUUM Bupa [, :{0,1} -G u

! o
H,: {0,1} st [ € Z . MHOXECTBO ABOMYHBIX BEKTOPOB IPOU3BOIBHOM
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*
JJIMHBI OOO3HA4YC€HO Kak , . HOXXCCTBO ABOHMYHBIX BECKTOPOB
6 0,1 . M

JUIMHEL [ 0003HAYEHO KaK {0,1}1.

[IpoctpancTBa CcOOOMIEHUIT U MHPPOTEKCTOB KPUIITOCHUCTEMBI
SBE npeacTaBnsior co6oit MHOKecTBa & = {0,1}1 uc=G {0,1}[ COOT-
BETCTBEHHO. ODJIEMEHTBI §,,5,,...5, eZ; SIBJISTEOTCSL MacCTEP-KITFOUaMH

a0OHEHTOB, a CHCTEMHBIMH TTapaMeTpaMH ABIISIETCS HA0OP MapaMeTpoB
(G,.Gy ut.1,P,P,,,, . H,.H,).

Ocobennocteio cxembl SBE mcmonp3oBanne ceMaHTHYECKOTO
KpUTepHus ympasieHUs noctynoM (1), mpenocTaBisieMbIM MOHHUTOPOM
0€301acHOCTH OHTOJIOTHYECKOW MOACHUCTEMBI YIPaBIIEHHS JOCTYIIOM,
npu GOPMUPOBAHUH U TTOyYEHUH 3aKPHITOTO Kitoua 3ampoca y LleH-
tpa PKG. Ilpn »TOM, TIozicucTeMa YyIpaBiIeHUS JOCTYIIOM B paMKax
PKG nomxHa peanu30BBIBaTH (PYHKIHIO OTOOpa)KeHHs CEeMaHTHYe-
CKOTO KpPHUTEpHS JOCTYIIa HA MHOXKECTBO 3aKPBITHIX KJIFOUEH BUIA:

ZS(eey) - S (c,¢)) > dy,d oy d

rae d_,, — 3aKpbIThle KIIIOUU TEMATHYECKUX PYOPUK C),,Coy,...C;
, JOCTYII K KOTOPBIM pa3peuiaeTcs JOCTYI 3alpocy ¢, B COOTBETCTBUU
C KPUTEPHEM OHTOJIOTUIECKON MOJIENN YIIPABICHUS JOCTYIIOM.

[ — KOJIMYECTBO pyOpHK Kiaccuuraropa JTOCTYIHBIX IS 3a-
poca ¢, B COOTBETCTBHU C IpaBuiamu (2) u (3).

Ha stame renepauuu 3akpbIThIX Kitodel 3ampoca cxeMoil SBE

* *
BBIUUCIISIOTCS 0l,=H/(c)eG,, 02,=H,(c)eq, ...
*
OI,=H(c)eq,

Hentpom PKG BBIYMCISIOTCS W MepenatoTcss aDOHEHTaM 10 3a-
MIMIIEHHOMY KaHally 3aKpBIThIE KIIIOYH 3aIpoca:

Aoy = 81Cyp5ell gy = $1Cy; -

rae — §,,5,,...5, MacTep KIH4H 3alpoca.

®dopmupoBanue 3ampoca. Ha stame mmdpoBanus cooOmeHus

.
uHdopmanuu M B COOTBETCTBUU C NapaMeTpaMHU 3ampoca ¢, € {0,1}

CTOPOHA MTPOU3BOAIIAS 3alIPOC K 3aIIUIIEHHOMY PECYPCY BBIITOJHSET
CJIETYIOINE BEIYUCIICHUSI.
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Borancaserca Ql, = H,(¢,) e G, .

BriOupaercst ciryyaifHbIi 3IEMEHT 7 € Z; .

Bbruucnsiercss  mUppoTeKCT ¢ = <rP, M®H,( g")> rae

*
g = #(Qlcl’Ppabc]) € G2 °

O0paboTka OTBETA OT 3alUIIeHHOro pecypcea. [lpu pacmmdpo-
BaHUU C,;,Cyy,...C,; , HIOIYUEHHBIX Ha 3aIIPOC ¢, C IOMOLIBIO 3aKPBITHIX

v * v
KItoueit 3anpoca d.,,,ds ¢y,...d.,; € G, BBIYHCISAETCS OTKPBITHINA TEKCT:
M=V Hz (/u(Qlcl 7Q201 ""Qlcl > € U, PpabCl ’dCZI a"'dcz,'))

KoppektHocTs 0a30BOT0 MYIBTHIMHEHHOTO alTOpPUTMa acCH-
METPUYHOTO MHPPOBAHAS TOKa3hIBaeTCs B [2].

Cxema ceMaHTHYeCcKOro IU(POBaHUS TPEACTaBICHAa Ha pH-
cyHke 1.

Thoms, SBE nmadp e Cn—Cop
Mopymr. SBE ppocanm («
OTRETA HEPAPXH KD o=EMF )
HE$ OPMATEIMENG PECYPCA
Munyas, SBE mmpasams | N Hepapxarecamit B opa e
; “ J PECTPC CHCTEMEX
Ly s oy, Pra Syla.0)
T epenmnaii wemtp (PE.G) ‘

Pucynox 2. ®yaknnornpoBaHue cxeMsl mudposanus SBE
Jlureparypa

1. Mozens MHANBUAYAIBHO IPYNIIOBOTO HA3HAUCHUS JOCTYTIA K Hepap-
XMYECKH OPraHM30BaHHBIM OOBEKTaM MEIUIMHCKHX WH()OPMAalMOHHBIX CH-
CTeM C HCHoib30BaHueM MoOWIbHBIX TexHomoruid / B.II. I'ynos, B.A.
XBoctog, B.I1. Koconanos, I'.B. Cpru // CuCTeMHBII aHAIHU3 U YIIPABICHHUE B
onomenuuHackux cucremax. — 2021. — T. 20. — Ne 1. — C. 135-146. — DOI
10.36622/VSTU.2021.20.1.019.

2. Shamir A. Identity-based cryptosystems and signature schemes //
Workshop on the theory and application of cryptographic techniques. Springer,
Berlin, Heidelberg, 1984. C. 47-53.
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YK 004.056
HN.A. CaBuenko, A.B. CKpbIIHUKOB

JIETKOBECHAS KPUIITOITPA®US HA OCHOBE
XAOTHUYECKHUX KAPT U PETUCTPA CJABHUT' A
C JIUHEMHOMW OBPATHOM CBS3bIO

B mocnetame ro1e1 BO3HUKIIA HE0OXO0IUMOCTE UG POBATH 00IIh-
mue 00beMbl JaHHBIX (HalpUMEp, BHJIE0) B PEaJbHOM BpEeMEHH IS
Pa3IUYHBIX IpUIoKeHuH. OOBIYHO [T UG POBAHUS YACTHBIX JAHHBIX
HCTIONB3YIOTCs Osounble mudprl (Takne kak DES, AES, RC5 u T. 11.)
WM TIOTOKOBBIE UQpHI (Takue kak RC4, A5/1, A5/2, HC-356 u 1. 11.)
13-32 UX BBICOKOW CKOPOCTH M HU3KOU C0oKHOCTH. OJJHAKO 3TH ajiro-
puTMBI 1100 HE CIIOCOOHBI MIU(POBaTh OONBIINE 0O0HEMBI JaHHBIX B
peXuMe peanrbHOr0 BPEeMEHH, OO0 HEIOCTAaTOYHO Oe30IMacHBI. XOTS
OBUTH TIPEJIOKEHBl HEKOTOPbIE METOMBl YBEIMUCHHSI CKOPOCTH MIN(-
POBaHHS ITHX CUCTEM, 3TO OTPUIIATEIIFHO CKa3aJI0Ch Ha 0€30MaCHOCTH.
Taxum o6pa3om, TpeOyIOTCS HOBBIE aITOPUTMBI, KOTOPBIC ObLTH OBI 011-
HOBPEMEHHO OBICTPBIMH U O€30TIaCHBIMH.

B 3TOM KOHTEKCTE KPHUITOCHUCTEMBI, OCHOBAaHHBIE Ha XaOTHYEe-
CKHX KapTax, CTajdl MHOTOOOemaronell ambTepHATHBOM KJIacCHye-
CKOMY IIH(QPOBAHUIO, IMMOCKOJIBKY OHH MOTYT OOECHEYUTHh XOPOIINH
0ajaHc MEXIY CKOPOCThIO M 0€30MacHOCTBIO. BONBIIMHCTBO STHX
KPUIITOCUCTEM OCHOBAaHBI Ha OJJHOMEPHBIX XaOTWYECKHX KapTax, IO-
CKOJIBKY OHH SIBJISIFOTCSI TIPOCTEHININMHU CHCTEMaMH, JEMOHCTPUPYIO-
HIMMH Xa0THYECKOe MoBeJieHHe. B yacTHOCTH, JOrHCTHYECKas KapTa
HCIOJIb30BAIACh BO MHOTUX MPEUI0KEHHBIX KPUIITOCUCTEMAX 13-3a €€
MIPOCTOTHI, BBICOKOW MPOIMYCKHOH CHOCOOHOCTH W SPrOIWYECKHX
CBOICTB.

K coxanenuto, y OONBIIMHCTBA 3TUX CHUCTEM BO3HHKAIOT MPO-
OJIeMBbI B MOMEHT OIIPEJIENICHUs] IPOCTPAHCTBEHHOTO Kiroua. B niearne
B KPUNITOCKCTEME BCE KIIFOYH JOJDKHBI OBITh OJJHHAKOBO HAJICKHBIMH.
OnHako B OOJBIIMHCTBE MPEJIaraeMbIX «CUCTEM 3alIMIIEHHON CBS3M
HMMEIOTCS] HEKOTOPBIE KITFOYH, KOTOPBIE IPUBOMAT K HEOJTHOPOTHBIM ITO-
CJIEIOBATEIHHOCTSIM M3-3a HAJIMYHSI TIEPUOJUYECKAX OKOH. budypka-
[UOHHAs JarpaMMa MOXET NOMOYb HAaWTH WHTEPBAaJbI, B KOTOPBIX
JaHHBIA MHTEPBAJ CO3JaeT MePHOANICCKUE OKHA, YTOOBI H30€KaTh UX.
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OpHaKo BO MHOTHX XaOTHYECKHUX CUCTEMaX Jjake BHYTPH XaOTHYECKON
00JacTH CYIIECTBYIOT MIEPUOANYECKHE OKHA, HETPUTOAHBIE s 0e3-
onacHoi cBs3u. Hampumep, Joructuueckasl kapra, UCHOJIb3yeMas BO
MHOTHX CHCTEMax 3alllUIIeHHON CBs3U, UMEET NMEPHOJNUECKIE OKHA B
Xa0THYeCKOH obOmacTh. XOTS 3Ta CHUCTeMa INMHPOKO HM3Yy4eHa, IMapa-
METpPBI, TEHEPUPYIOLIUE 3TH NEPUOJUUYECKUE OKHA, A0 KOHLA HE U3-
BECTHBI.

YroObl UMETh XAOTHUYECKYIO CHCTEMY, MOAXOAALIYIO AJsl Oe3-
OTTaCHOM CBSI3U, MIPEATIOUYTUTEEHO NIMETh HENPEPBIBHYIO 001acTh, BCE
rapaMeTpbl KOTOPOU NpUBOAST K MOJHOM xaoTuuHoctu. [1o 3Toit npu-
YMHE MBI BBIOpaNM MOJU(HUIUPOBAHHYIO JIOTHCTHUECKYIO KapTy M
KapTy MEPEKOUICHHON MajJaTKU A1 HalluX KPUIITOCUCTEM.

B sT0i1 cTarbe MBI MpesiaraeM U aHAJIU3UPYEM JIBE pa3Hble CH-
CTeMBbI O€30IIaCHOM CBSI3M, OCHOBaHHBIC Ha MOIU(PHUIINPOBAHHOM JIOTU-
CTHYECKOH KapTe. DTH KapThl OOBEIUHEHBI C PErHCTPOM CIIBUTA C
JTUHEHHOW 00paTHOM CBSA3BIO, YTOOBI TIOBBICUTh CIIYYaHOCTH TCHEPH-
PYEMBIX TIOCJIEI0BATEILHOCTEM.

[Tpu aHanu3e KOppEJSIUH MEXKAY HCXOAHBIM M 3aln(ppOBaH-
HBIM HM300paKEHUSAMH, MBI OOHAPYKWIIH, 9TO KOPPENSAIUs HEMHOTO
MeHbIIe Ipyu ucnonb3oBannu cucremsl MLM-LFSR. bonee Toro, xots
o0e cHcTeMbl CBsI3M MPOLUTH TecT Ha ciaydaiiHocTh NIST, cucrema
cBa3n MLM-LFSR, noka3ana HECKOJBKO JIydlIME€ pPE3YyJIbTaThl BO
BpeMs TectoB. C apyroii ctoporsl, MLM MoXxeT OBITh CITOKHEE B pea-
JIN3aIAH.

B 3axitoueHne oTMeTUM, YTO 00€ CHUCTEMBI MOTYT MOJOUTH LIS
TIPUIIOKEHUH, TPEOYIOMUX Kak CKOPOCTH, TaKk M Oe3omacHocTH. O-
HAKO CJI0)KHO ONPEAENUTh, KaKOW anropuTM Jrydmie. YToOsl chenaTth
BBIOOD MEXIy HUMH, CIeIyeT yUYUTHIBATh MPUIOKEHUE H MIaTdhopmy,
Ha KOTOPOH OHO OyzeT peaar30BaHo.
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YK 004.056
A.B. CkppiniHuKoB, A.A. BepecToBoii

INPABMJIA PABOTBI C CEPTU®UKATAMMU
BE3OITACHOCTHU B 2024 T'OY

C 6e30macHOCThIO MH(GOPMALIUH CTATKUBAIOTCS BCE — OT YACTHBIX
JIMII IO KPYITHBIX KOpIIoparuid. B ycinoBusix OBICTPOTO pa3BUTHS TEXHO-
JIOTH Y TIOBBIIICHUS YPOBHS KHOEPYTPO3, BAXKHOCTH 0OecrieueHus 0e3-
OMaCHOCTH [AHHBIX CTAHOBUTCS Bce Ooiee KpPUTHYeCKOW. YUToOBI
3alIUTUTHCS OT yTEUeK WHPOPMAITUH, HECAHKIHOHUPOBAHHOTO JIOCTYTIa
W JApyrux KuOeparak, KOMIIAHWM W OPTaHHU3all{ BCETO MUpPA JOJDKHBI
CTpOTO COOJIFOIaTh TpaBuiia paboTHI ¢ cepTr(HUKaTaMu OE30MaCHOCTH.

B 2024 rony oxunaercs najibHeIIee pacliipeHrue CIoab30Ba-
HUs cepTU(UKATOB OE30TMACHOCTH B pa3iMuHbIX 00aacTsax. OT o0ay-
HBIX cepBucoB g0 wuHTepHera Bemeid (loT), ceprudukars
Oe3omacHOCTH OYIyT CTAHOBHTHCS] HEOTHEMIIEMOM YaCThIO KaXXI0U MH-
(hopMaImOHHOM CHCTEMBI. DTO TTO3BOJIUT YKPENHUTh 3alIUTY AaHHBIX U
MOBBICUTh YPOBEHb KOH(DUICHIIMAILHOCTH.

C yBenuueHueM yrpo3 KubepOe30nacHOCTH, TpeOOBaHus K cep-
trukaTam 0€30macHOCTH TaKke OyIayT yx)ectodaThesa. B 2024 romxy
opraHmzanuu OyayT 00s3aHBI CTPOTO COOJIIONIATh CTAHAAPTHI M Tpa-
BUJIa PaboOThI ¢ cepTudUKaTaMu, CICIUTh 32 CPOKAMHU UX JACHCTBUSA, U
obOecrnieunBaTh UX CBOEBpeMeHHOe OOHOBIeHHEe. Hecobmoaenne 3Trx
TpeOOBaHMI MOXKET MPUBECTH K CEPhE3HBIM IOCICIACTBUAM, BKIIFOYAs
YTEUKY NaHHBIX M HApYIICHUE KOH(PHUIESHIINATFHOCTH.

C pa3BUTHEM HOBBIX TEXHOJOIMH, TAKUX KaK MCKYCCTBCHHBIH
WHTEIJICKT, OJIOKYEHH 1 KBAHTOBBIC BEIYUCIICHUS, TOSBIISFOTCS KaK HO-
BBIC BOBMOXXHOCTH, TaK U HOBEIE BEI30BEI B 001acTH 0€3011aCHOCTH JaH-
HbIX. B 2024 romy KOMITaHUM JIOJKHBI OBITh TOTOBBI K WHTETPALAN
3THX TEXHOJIOTUI B CBOM MH(DOPMAIIMOHHBIC CUCTEMBI C COOJIIOCHUEM
BCEX CTaHIapPTOB 0E30IMIACHOCTH U MPaBWII Pa0OTHI ¢ cepTU(UKATAMMU.

[IpaBuna paboTel ¢ ceprudukatamu 6e3omacHocTH B 2024 Tomy
OyayT UrpaTth KIOYEBYIO POJIb B 00eCTIeYeHIH 0e30T1acHOCTH UH(popMa-
. OpraHu3anyy JOJDKHBI OBITh TOTOBBI K YCHIJIEHHIO TPEOOBaHUN W
CTaHIAPTOB B 3TOH 00aCTH, YTOOBI 3AIUTUTH CBOU JIAHHBIC U MOAJCP-
aTh JIOBepHe MmoJib3oBaTeseit. CoOroneHue paBuil padoThI C CepTU(H-
KaTaMy 0€30MTaCHOCTHU CTaHET HEOThEMIIEMOM YaCThIO OM3HEC-CTpaTeruu
000! KOMITaHWH, CTPEMSITICHCS K yCIIeXy B IU(POBOM MHpe.
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YK 004.56
A.B. Ckpbinnukos, H.IO. Kopuarun

METO/I 3AIIIUTHI SI3BIKOBBIX MOJIEJIEH OT ATAK
THUITA PROPMT INJECTION

C NosBIICHHEM COBPEMEHHBIX TEXHOJIOTHH MAaIIMHHOTO 00yde-
HUS, HEUPOHHBIX CeTeH M pa3BUTHEM OOJAYHBIX BEIYHCIIECHUH, S3BIKO-
BbIE MOJIEJIM IPETEPIICBAIOT CYLICCTBEHHBIC H3MEHEHHS U Pa3BUBAIOTCS
B HOBBIX HampaBleHUSX. S3BIKOBBIE MOJEIH CTalll CYILIECTBEHHOH 4a-
CTBIO COBPEMEHHBIX IIPHIJIOKEHUH M HCIOIB3YIOTCS B Pa3JINYHBIX 3a/1a-
Yyax, TaKMX KaK aBTOMAaTHYECKHUH TepeBOJ] TEKCTa, TOJIOCOBBIC
MOMOIITHUKH, TEKCTOBBIE PEJAKTOPHI U APYTHE.

CerofHs S3bIKOBBIE MOJENM Y4YaTCs peIIaTh BAXKHBIC 33/1a4H.
V:ke U3BECTHBI CIIy4au IPUMEHEHHS MOJIeNIeH B MEUIINHE, S)KOHOMUKE
u chepe oOpazoBaHusl.

HeoOxomuMo yMeThb 3aIlIUTHUTH S3BIKOBYIO MOJIENb OT BMEIIa-
TEIbCTBA IIOCTOPOHHUX JHI. Pa3paboTka METOMOB 3alIUTHI S3BIKOBBIX
Mojenel ot arak tumna Propmt Injection siBisieTCst OHOM M3 BaXKHEH-
KX MpobaeM B 001acTi KuOepOe30nacHOCTH, KOTOpast TpedyeT cepb-
€3HOTO BHIMAHHMS M UCCIICTOBAHMUMH.

Artaka Prompt injection Ha S3BIKOBBIC MOJETH 3aKIIOUACTCS B
TOM, YTO 3J0YMBIIUIEHHUK BBOJHT 3JIOHAMEPEHHYIO KOMaHIy WU 3a-
npoc win ke (HOpPMYyITHPOBKY B CTPOKY BBOJa OOydaromero Habopa
JAHHBIX, HCIIOJIB3yEMOTO ISl 00YUeHHUS A3BIKOBOI MO/IENN. DTO MOKET
NPUBECTU K HCKAXCHUIO QYHKIIMOHUPOBAHKSI MOJIENTU U K HAPYIICHHIO
HpELeICHTOB B pacliO3HaBaHUH CJIOB M (hpa3. ATaka TakKe MOXKET ObITh
UCIIOIb30BaHa JUIsl BHEAPEHUS CKPBITHIX YIPO3 B TEKCTOBBIE COOOIIE-
HUSI ¥ BBOJIMMBIE JIaHHBIC, YTO MOXET MPUBECTH K HEMpPECcKa3yeMbIM
pe3yabTaTam.

OnHMM M3 METOZOB 3aIlUTHI OT aTaku Tuma Prompt Injection —
SBISICTCSl (DUIIBTpAlS. YTIOMSIHYTBI METOJ OCHOBBIBACTCS Ha JlaH-
HBIX. 3ajgayeil Hay4yHol pa®oThl OBLIO CO37aTh KiacCU(PHUKATOp AJIS
naHHbIX. Eciu Obl 9TH aHHBIE OBUTH 0OHAPY KEHBI B 3aIIPOCE K SA3BIKO-
BOW MOJENH, TO S3BIKOBAs MOJENb OTBEpraja 3ampoc ¢ 3THMH JIaH-
HBIMH, HE J]aBast ce0s1 OOMaHyTh.
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Jns pa3paboTku Kiaccu(uKaTopa OBLI HCIIONB30BaH S3bIK
Python, 6ubnmuoreka sklearn — s u3BneYeHUs 1 00paOOTKU TAHHBIX,
api — SI3bIKOBOM Mojenu gpt3.5, u HabOp JAaHHBIX C S(l-UHBEKIUSIMHU.
OO0yueHue Ki1accupuKaTopa i METOJ1a 3alUThl PEaTi30BaHO MPH T10-
MOIIH OTTIOPHBIX BEKTOPOB.

Jlns mpoBepku pabOTHI OBLT OTHPABIICH BPEIOHOCHBIN 3ampoc,
conepkammi sql-MHBEKINI0 U3 HaOOpa JdaHHbBIX. M3HauaabHO OBLIO
OTIPEICTICHO, YTO Sl-MHBEKIMH SBISIOTCS MPUMEPOM BPEJOHOCHOTO
KOJ1a, KOTOPBIA MOYKET HAaHECTH YIIepO sI3BIKOBOM MoeH. Sql HHBEK-
UK B 3TOM CJiydae SIBJISIFOTCS HAOOpOM JaHHBIX — MPEJCTABIISIONIINX
co0oil JmaHHBIC JJIS 3JIOYMBIIICHHUKA, KOTOPBIA COBEPIIACT aTaKy
prompt injection.

Kiraccndummponats MOkKHO He Tombko SQL, a k mpumMepy He-
IEH3YPHYIO OpaHb MM IOIBITKH O0OMaHay» — 3aCTaBJISIONIUE SI3bIKO-
BYIO MOJIEITb BbIJIaBaTh HEBEPHBIA OTBET

Ecmm otnpaButh 3ampoc 6e3 BpeJOHOCHBIX NMPHU3HAKOB, YKa3aB,
YTO CHCTEME pa3pelicHO MPUHUMATh 3allPOChl, CBSI3aHHBIC ¢ KOMaH-
JlaM¥ OTIEPAIIMOHHON CHUCTEMBI, TO PE3yJIbTaT HOJYYUTCS OyaeT MoJo-
JKUTEITBHBIM.
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YK 65.012
H.A. Beiconkas

HUCITOJB30OBAHUE METOJ1OB CUCTEMHOI'O AHAJIM3A
B BOITIPOCAX HH®OPMAIIMOHHOM BE30IMACHOCTH

Hcnonp30BaHne METOJOB CHCTEMHOTO aHAJIM3a B BOIIPOCAX MH-
(hopmartioHHOH 0e30macHOCTH SBISIETCS d(P(EKTHBHBIM TTOXO0I0OM,
KOTOPBI ITO3BOJISIET aHATM3UPOBATh U KOHCTPYHPOBATH CIIOKHBIC CH-
CTEMBI, UX B3aUMOJCHUCTBHE U NOTEHUUAIbHBIE YA3BUMOCTH. Cucrem-
HBII aHamM3 B MH(OPMALMOHHONW 0E30IaCHOCTH MOMOTAeT OIEHHTh
pHUCKH, pa3paboTaTh CTpPAaTETWH 3allUThl M TPUHITH OOOCHOBaHHEIC
yIpaBlieHYECKUE PELICHUSI.

OnHUM M3 OCHOBHBIX METOJIOB CHCTEMHOTO aHaIN3a, IpUMEHse-
MBIX B HH()OPMAMOHHONW 0E30IIaCHOCTH, SBISAETCS AHAIH3 YSI3BHMO-
creil.  DTOT  Meron  MO3BOJNACT  WACHTH(QUIMPOBATH U
KI1acCH(UINPOBATH C1a0ble MECTa CHCTEMBI, KOTOPBIE MOTYT OBITh HC-
MIOJTb30BAHBI 3JI0YMBIIIJICHHUKAMH JUI HECAHKIIMOHHPOBAHHOTO J10-
CTyna, BHEIPEHHsS BPEJOHOCHOI'O IPOTPAMMHOTO OOecleueHHUsT U
JPYTHX aTakK.

Eme oqHMM METOIOM CHCTEMHOTO aHaln3a, NPUMEHSEMBIM B
UHQOPMAIIMOHHON 0€30IacHOCTH, SIBIISIETCS aHAJIW3 PHCKOB. AHaJH3
PHUCKOB MO3BOJISIET ONPEAEIUTh HPUOPHUTETH B 00JaCTH 3aIUUTHl WH-
dopmarmu M pa3zpaboTaTh COOTBETCTBYIOIINE MEpPHI 110 YIPABICHUIO
pHCKaMH.

OTMETHM TaKKe MOJICIIMPOBAHUE U CUMYJISIIIAIO CUCTEMBI, KOTO-
pble MO3BOJISIOT MPOBECTH aHAIN3 A(P(PEKTHBHOCTH PA3IMYHBIX MEp
0e30MacHOCTH | OIIPEACINTh Hanbonee d(PPEKTUBHBIE CTPATETHH 3a-
IIUTHI.

Bce 3TH MeTobI TIO3BOJISIIOT OCYLIECTBIATE KOMIUIEKCHBIN TTOA-
X0J1 K o0ecriedeHUI0 HHQOPMAIIMOHHOM 0e301MacHOCTH U 3PPEKTUBHO
YIPaBISITH PUCKAMHU.

Jlutepartypa

1. llenyxun O.M. O6GHapyxeHHe BTOP)KEHUH B KOMIIBIOTEPHBIE CETH
(cereBbic aHoManmu). YdyeOHOoe mocodue ans By3oB / O.U. lenyxun, J.K.
Cakanema, A.C. @ununoBa. — M: I'opsiuasg nunus-Tenekom, 2013. — 220 c.
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YK 624.04
M.A. Baceukun, O.1O. JaBbinos, B.I'. Eropos

NPUMEHEHUE DHEPTETUYECKUX TEOPEM K PACUETY
MHOT'OITPOJIETHOM BAJIKA

PaccmoTpeHo mpuMeHeHHe dHepreTHueckux teopeM Jlarpanxka
n KacTuiesiHO K pacueTy peakmuid JOMOTHUTEIHHBIX OMop OaIKu.
Ot6pocuM OnHY M3 MOTOJHUTEIHHBIX OMOP U TPUIIOKUM TIO
HaIpaBIEHUIO OTOPOLICHHON cBsi3u cwity F. 3amumiem Teopemsl Jla-
rpamka 1 KacTHIBIHO ¢ HCIIOIh30BaHUEM ITPeoOpa3oBaHMi:
au 6U dF 0U BU dA

F=— A=— =F-§, 1
oA~ oFan Afs OF  0AdF (M

rae U — noTeHnuanbHast 3Heprus O0anku; A — nepeMerieHne TOYKH MTPUIIoKe-

HHS CHJIBI F OT 3a1aHHOW HAarpy3Ky; f — cuiia, IPUIIOKEHHAs 110 HaIPaBJICHHIO

F, ipu xoropoit A = 1; § — nepemenienne ToUKH npuiioxkenus: F npu F = 1.
U3 (1) Haxonum:
F=A-f;F=%. )

U3 (2) cnenyer, uto F mpenctaBiseT co00i CUITy, BEI3BIBAIOIIYTO
TaKkoe >K€ IEepeMEUICHWE TOYKH €€ MPHIOKEHUS, KaKk M 3aJaHHas
Harpy3ka. Eciu nepemernienue B HampaBiieHUd F' paBHO HYJIO, TO pe-
akuus onopsl paBHa R =-F.

[ mpakTU4eckoro mpuMeHeHus (2) HYKHO HaiTH (QyHKIHIO
mporuda y; 0T mefcTBusg Ha O0anky cwibl F = 1 u ¢pyHKIMo mporuda
Y, OT KHHEMaTHYECKOTO BO3JICHCTBHUS M0 HANPABJICHUIO CUIIBI F, paB-
Horo A = 1. lapametp A paBeH paboTe BHEIIHMX CHJI Ha IepeMelle-
HUSX Y. AHamm3 (2) mokaszam, 4YTO MepBYK (OpMYyITy MOMKHO
npeoOpa3oBaTh K BUIY:

F =A,, 3)
rzie A; — napameTp, paBHBIH paboTe BHEIITHUX CHJI HA TIEPEMEILCHUAX V.

Takum obpazom, ams npuMeneHus (2) u (3) J0CTaTOYHO UCITOIb-
30BaTh TOJIBKO OAHY U3 ABYX (hyHKIHI mporuba. [IpenmymiecTBo sHEp-
TeTUYECKUX TEOPEM 10 CPABHEHHUIO C METOIOM CHJI 3aKITI0YAETCS B TOM,
YTO KaX/1asl peakius JOMOTHUTEILHON OITOPEI HAXOAUTCS HE3aBUCUMO
OT peaKkluil B APYrUX ornopax.
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YK 621.867.229.6
C.A. Eadumos, b.H. Kaminun

HNCCIIEAOBAHUE BJIMSIHUSA IIAPAMETPOB CUCTEMbI
«PABOYAS NOBEPXHOCTB-U3IEJUE» HA
KO2OOUIINEHT TPEHUA

ITpoBeneHHbIE HCCIENOBAHUS MOKAa3aad, YTO BENIWYMHA (TOJ-
IIMHA) Ta30BOH MPOCIONKH MOXKET U3MeHAThCst 0T 0 10 3 MM U OHa 00-
JafiaeT BBICOKOM YYBCTBUTENBHOCTBIO K H3MEHEHMIO XapaKTEpPHBIX
nokaszarenen uznenud. Hanpumep: Macce, CHMMETPUHM, OTHOCUTEIHLHO
CBOEH BEPTUKAIBHOU OCH, IUIOIIAN OIIOPHOM MOBEPXHOCTU U HEKOTO-
prIx apyrux. Kpome Toro, Ob110 ycTaHOBIEHO, YTO HPH MOJAYe CKa-
TOTO Ta3a MoJ U3ZeHe, B IEPBYI0 OYepelb, U3MEHSETCS CHIIa TPEHHUS,
a B YaCTHOCTH, KO3()(pUIIMEHT TpeHus1, KOTOPBIH HE MOCTOSIHEH U 3aBU-
CUT OT MapaMeTpOB CHUCTEMBI «Ta30lojalolias KaMmepa-pabodast mo-
BEPXHOCTb-Ta30Basi  Mpocioiika-uzaenue». Hmxe mnpencrasieHa
3aBUCUMOCTb, XapaKTepU3yOLasl BIUIHUE MPEACTAaBICHHON CUCTEMBI
Ha KO3 QHUIIUEHT TPEHUSI.

f=f(1-{Qus*kAh® GS}), rae f — ko3huUIHEHT TpeHUs, fp —
koa(pumEeHT CyX0oTro TpeHUs TpyIiekcs mapbl, Q — 0OIIHii pacxo.1 BO3-
JyXa MOJJaBaeMOro B ra30MOJal0IIyI0 KaMepy, L — TUHAMHYECKHUl KO-
3¢ GUIMEHT BA3KOCTHU ra3a MoJaBaeMoro B Ta30MOAAIOUIYI0 KaMepy, S
— IUIOIIA/Ib OTIOPHOM MOBEPXHOCTH M3AeHs, Kk — monpaBoYHbIN KO3¢-
(unmenT, Ah — 3a30p MeX Iy OITOPHOH MOBEPXHOCTHIO U3MIETHS U pabo-
Yyell MOBEpXHOCThIO yCTpoiicTBa, G — cuia TSHKECTH M3AETHS, S —
Iomaab paboueil MOBEpXHOCTH YCTPOUCTBA.

Taxum 00pa3zoM, ObLIIM BBISBIEHBI HEKOTOPbIE XapaKTEPHBIE B3a-
MMOCBSI3U CHCTEMBI BHJIa «Ta30Mojaromas KaMmepa-pabodasi moBepx-
HOCTh-T'a30Bas IPOCIONKa-13/IeN1e», KOTOpbIe TIO3BOJISIT pa3paboTaTh
MaTeMaTH4eckue 0000LIaoNne MOJEIH U IEPEUTH K aBTOMAaTH3HPO-
BaHHOMY TPOEKTHPOBAHHIO KJIaCCa YCTPOWCTB, MCITOJIB3YIOUINX B pa-
00Te 3¢ PEeKTH TOHKOH ra30Boil HeCyIIeH MPOCIONKH.
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VK 517.9
C.H. OmenkoBa

OOPMYVYJIA OCTPOI'PAACKOI'O-TAYCCA
JJIAA KACATEJIBHBIX BEKTOPHBIX ITIOJIEHU
HA CTPATUOUIINPOBAHHBIX MHOXKXECTBAX

W3 k1accuueckoro MareMaTHYecKoro aHalin3a M3BeCTHa (op-
MyJia; JJ1d POCTOTEI IPUBOAWM €€ B IBYMCPHOM BUIC:

F-B8dl = JJ V- Fds, (1)

= B:I.'J. ﬂ.

rue F=1{Q) _ nore ¢ HENpepbIBHO UG PEepeHIUPYEMBIMA KOMIIOHEH-

tamu, {o — o6macts ¢ KyCOYHO-IJIA[IKOW IPaHULIEH, a % _ premmsn HOpMaJlb.
He Ttak maBHO ObLT MONy4YeH aHANOr 3TOH (GOPMYIBl B cilydae, KOTAa

(Qp U 80, =0 _ cTpaTuULIUPOBAHHOE MHOXKECTBO — CBA3HOE MOJJMHOKE-

n v - v
crBo B™ | cocrasnennoe 13 koHeuHoro umcia MaorooGpasmii 2XJ pasmudnoii
pa3MepHOCTH k (i CIYXHT [UII HyMepamum) — CTpaT. i1 mpocToThI Oyaem cuu-

Tath, uro Tki — OTKpBITbIe MHOTOTpanHukH. Popmyny (1) ynanock pacrpo-
-
CTPaHUTbH U Ha TOT city4dal. Tereps F _ xacarensmoe BEKTOPHOE T10JIE Ha Oy
—

(3TO O3HAYAET, YTO KAXKI0E CYKEHHE F' ya T xacarempho x Tki ), a mox

V- F jonumaercs miotHocTs notoka BEKTOPHOTO I0JI1 OTHOCUTEJBHO CIIe-
UaJIbHON CTpaTHPUIMPOBAHHON MepHI (CM., Hanpumep, [1]).

Jlutepartypa

1. luddepenumanpuple ypaBHEHUS Ha TEOMETPHUYECKUX Tpadax: yueo-
Hoe mocobue / FO.B. Ioxopusrii, O.M. Ienkun, B.JI. [psmuer [u ap.]. —
Mocksa: PUSMATIIUT, 2005. — 272 c. — ISBN 5-9221-0425-X.
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VK 517.4
M.B. ITo1oBHHKHHA

BOCCTAHOBJIEHUE PELHIEHUS 3ATAUM KOIIIU
JJISA CUHTYJISAIPHOI'O YPABHEHUSA
TEIIJIOIMTPOBOJHOCTHU IO HENMOJIHBIM JAHHBIM

PaccmarpuBaercs 3anaua Ko
ou = Bu,
ot
u(x,0) = uy(x),
rne xeR,,t>0, u,(-)e L (R,), B—oneparop beccens B R, , onpene-
TseMbIH popMyIIon
_Ou you

Bu = .
ox~ x Ox

Hycrs dynkuun p,(-) € L) (R, ) N3BECTHBI B MOMEHTBI BPEMEHH
0<t< - <t mu Hu(-,zj)—yj(-)ug(m <8, j=L...p,
rae 6,>0, j=1,...,p. TpeOyercs KkaxaoMy TakoMy HabOpy

(GyHKIMI TOCTaBUTh B COOTBETCTBUE (QyHKIMIO U3 L) (R,), KOTOpas
OBl B HEKOTOPOM CMBICIIC HAWIYUIIMM O0pa3oM ammpOKCHMHPOBAIA
UCTUHHOE paclpe/elIeHue TeMIepaTypsl B R, B (DUKCHPOBAHHBIH MO-
MEHT BPEMEHH 7.

[TocTpoeHn anropuT™M ONTHUMAIBLHOTO BOCCTAHOBICHUS PEIICHUS
3agauu Ko o 3tuM gaHHbIM [1].

Jlureparypa

1. Polovinkina, M.V. Recovery of the solution of the singular heat equa-
tion from measurement data / M.V. Polovinkina, I.P. Polovinkin // Boletin de
la Sociedad Matematica Mexicana. —2023. — Vol. 29(2), 41.
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YK 519.65
A. 1. Yepnbimos, C.®. Ky3neunos, O.1O. Hukudoposa

O JE®OPMHUPOBAHUU MPAMOYT' OJIbHOM IJIACTUHBI
HA YIIPYT'OM OCHOBAHHUHA C ITPOU3BOJIBHBIMH
I'PAHUYHBIMMU YCJIIOBUAMUA

Cpeny aHaNTMUTUYECKUX METOJIOB, MPUMEHICMBIX ISl PEICHHUs
3a/1a4 TEOPUH YIPYTOCTH, MOXXHO OTMETHTDH TaKHE KaK METOJI YTIIOBBIX
CYTIePIO3HUIINH, METOJ PaCIIUPEHsI TPAHUII, METO] BO3MYIIEHHH, Me-
TOJ OBICTPBIX pa3nokeHui [1].

Koo dummeHnTsl ObICTPHIX pa3iokeHHid MOTYT OBITH OIpese-
JIEHBI IBYMSI criocobamu: 1o hopmynam Oypre WIH ¢ TTOMOIIBIO OBICT-
poii  TpUTOHOMETpWYecKoW  wHTepmomsuud. s — pernieHus
WH)KEHEPHBIX 3a[a4 UHTerpo-auddepeHInanbHOro THIa MPUMEHEHUE
KIIACCHYECKOW TPUTOHOMETPHUIECKON HHTEPIOJISINA HA KOHEYHOM OT-
pe3ke mpoOIeMaTHIHO H3-32 HEBO3MOXKHOCTH ee mrdhepeHnnpoBaHus
B o0meM cinyyae u OONBIION OMIMOKH MEXKAY MHTEPHOISALUOHHBIMH
TOYKaMHU. YCTpaHeHHEe MOJOOHBIX HEOCTaTKOB MOKHO OCYIIECTBUTH
MIPHU UCTIOIB30BAHNN OBICTPON TPUTOHOMETPUYIECKONW HHTEPIIOJNSAIINH,
KOTOpas y>Ke UCIOoIb30Banach B [2—5].

VYpaBHeHUsT paBHOBECUS AJSl MPSMOYTOJBHOM IJIACTHHBI Ha
YIPYrOM OCHOBAaHHU C MPOW3BOJBHBIMHU T'DAHHYHBIMH YCJIOBUSIMH U
MIPOU3BOJILHOW HArpy3KoM 3aluileM B BUJE HEOJHOPOJHOTO JIMHEMN-
HOTO OUTapMOHUYECKOTO YPaBHEHUS

4 4 4
aZ‘/Jr2 62W2+av4v+1(0w=q(x,y),
Ox ox“oy~ Oy (1)

(x,y) e (x € [—a,a] ,V€ [—b,b])

Ha rpanune Q_ 3amaaum nepemenieHus w(x, y) U UX HOpMalb-

HbIC K I'paHUIIC IPOU3BOAHBIC

Wx:—a 2(/71(3’)» W|y:—b =@, (X), Wx:a =@ (y), W|y:b =@, (X),
ow ow ow ow

)G =T =)D =) @
Ox —a v, (y)a ay - v, (x)a o . Vs (J/)> ay ~ v, (x),

(W@, q(x,), i=1+4)eC9(Q,), (x.y)eQ,
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[To 3amaHHBIM 3Ha4YEeHUSM (2) MOXKHO ONPEACTIHTH BCE KOMIIO-
HEHTHI TEH30POB HaNPsDKCHUH U geopMannii Ha TpaHUIe TUIACTHHBIL.
I'pannna obnactu (2 MMeeT YeTbIpe 0cOObIE TOUKH — YTIIBI IPs-

MOYTOJBbHHKA, TAE TEPIIST Pa3phiB MPOEKIIMH BEKTOpa HOPMAaJH K Tpa-
uute. Ecmu pemenune 3amauu (1), (2) cTpouTh M3 Kjacca TIaaKUX
¢yHkuui, To B yrinax () IOJDKHBI BBIIOJIHATHECS YCIOBUS HEIIPEPHIB-

HOCTH TIepeMEIICHUH, HEeTPEPhIBHOCTH MPOU3BOIHBIX OT IepeMellie-
HUH W WX BTOPBIX CMELIAHHBIX TPOU3BOIHBIX. Y CJIOBUS
HETIPEPBIBHOCTH OyJieM Ha3bIBaTh yCIOBUSIMH COBMECTHOCTH TpaHHU-
HBIX yCJI0BUHA. OHM IOJDKHBI COZIEPAKATh TOJIBKO (PyHKIMH, 3a1IICAHHbIE
B IPaHUYHBIX YCIOBUSX. | paHUYHBIE YCIOBHS IOJIKHBI YIOBJICTBOPATD
YCIIOBUSIM UX COBMECTHOCTH, YTO TIO3BOJIUT CTPOUTH PEIICHHE 3aJ1a9n
(1), (2) B mpocTpaHcTBe TIIaAKUX QYHKIUI U TPUMEHSTH psabsl Dyphbe.

W3 ycnoBuil HENPEPBHIBHOCTH MEPEMELIEHUN M0Iy4aeM IIEPBbIE
YeThIpe YCIOBUSI COBMECTHOCTH IPAaHUYHBIX YCIOBUH

w(-a,~b)=,(~b) =, (-a), w(a,~b) = 9, (a) = ¢, (-b),
w(a,b)=¢,(b)=p,(a), w(-a.b)=p,(-a)=0(b).

Kpome ycnosuif (3) B yIIIOBBIX TOYKAaX JOJDKHBI BHEITIONHSATHCS
YCJIOBHSI HETIPEPBHIBHOCTH BTOPBIX CMEIIAHHBIX MPOU3BOTHBIX

3)

o*w o’w
= ! —b = "(— , = ! —b = ! ,
axdy - i ( ) ¥, ( a) oy - Vs ( ) ¥, (a)
0° _ o’ ) @
w w
=w!(b)=vy' - =v'(b)=v'(-a).
X0V eca, Vs ( ) v, (a)a X0 e, |4 ( ) v, ( a)

y=b y=b

tpuxom B (4) 0003HAUYEHBI TIPOU3BOAHBIC IO TEM IMEPEMEH-
HBIM, OT KOTOPBIX 3aBHCUT COOTBETCTBYIOLIAs (DyHKIHUS.

K ycnoBusim coBmectHOCTH (3) 11 (4) 100aBISIIOTCS yCIOBUSI, CBSI-
3BIBAIOIUE MPOU3BOAHBIE OT (DYHKIMH U3 (2) Ui MepeMeleHuid ¢
hyHKIMAME 13 (2) A1 TPOU3BOIHBIX OT HepeMelneHui (5)

PaBenctBa (3)-(5) Ha30BEM YCIOBUSIMH COBMECTHOCTH T'paHHY-
HBIX ycioBuil. Eciau ke x0T Obl 0IHO M3 HUX HE BBINOJHSETCS, TO B
yraax OyJieM UMETh pa3phiBbl, U TOT/Ia HEIb3s OyneT auddepeHupo-
BaTh pssbl Dypbe, T. €. HeNb3s UX OyJeT MOJCTABIATH B TU(depeHIIn-
anpHOE ypaBHeHwue (1).
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KpI/ITepI/ICM CYHICCTBOBAHM HCBBIIIOJIHCHHBIX YCJIOBI/Iﬁ COB-
MCECTHOCTHU T'paHUYHBIX YCJ'IOBI/If/i SIBJsIeTCS OOJbIIas MNOrpeiHOCThL B
YTJIOBBIX TOYKax.

ow do (y) ow do,(»)
i =/ =y,(-a),— = =y,\a),
ay _— dy . 2( ) 5)/ s, dy 2( )

v=b v=b y=—b
ow :d%(y) _ 4((1)’6_"" :d(o](y) zl//4(—a),
6)1 x=a, dy ay x=-a, dy

y=b y=b y=b y=b (5)
ow do,(x) ow do,(x)
— = = _b s T~ - = _b 5
Ox =, dx . ! ( ) OX |x=a dx Vs ( )
ow _d¢)3(y) B ow _d€01(Y) (L
ay X:Z dy _l//4 (a)’ 8_)} v, - dy _l//4( a)

= y=b y=b y=b

[Tepememenne w(x, y) IPeACTaBUM YHUBEPCATBLHBIM OBICTPHIM
pas3I0XEeHUEM YETBEPTOTO nop;unca ¢ rpaHuuHON QyHKIHEH Ma(x, v)

W(x’y)zM (xy +ao zam COSm/Z'£+bm(y)Sinm7z'£,
a a
X x2
M4(x,y)=z40(y) Z-FEO +Al(y) E-}-gl +
3 4 )
+4,(y )%(X—_ax+gzj+,4( )112[x_“’x?+€3j+ (6)
1 x5 x3 7a3
A | g x—
" 4(y)24£10a 3750 +54j’
4, (y)=0"wlox| —d'w/axt| ., & #0, k=0+4

3necn (50 +54)¢ 0 HEKOTOpBIE MOCTOSHHBIE BEJIMYUHBL. YTIPY-

roe OCHOBaHME IUIacTUHBI B (1) yunThiBaeTcs cnaraeMbiM Kow, Bemu-
ynHa ¢(X, ) — NEepeMeHHas IolepeyHas Harpys3ka Ha IOBEPXHOCTb
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TUTACTUHBI, N| — KOJMYECTBO YYHMTHIBACMBIX WICHOB B YaCTHYHOU
cymme psina Dypee.

3amaua (1)-(2) nmpu ucnonp3oBaHUU TpeodOpazoBanus (6) cBo-
JUTCS K HaXOXKIAECHHIO 6+ 2N, HEH3BECTHBIX, 3aBUCSIIUX TOJIBKO OT

OJHOU MepeMeHHOM ):
A1)+ 4(¥), a(v), a,(»), b,(), m=1+N,

JlutepaTtypa

1. YepnsimoB A.Jl. 1 gp. MeTo OBICTPBIX pa3NOKEHUN YIS PEIICHHS
HENMHEWHBIX auddepeHInansHpIX ypaBHeHu! // JKypHan BBRUHCIATENEHON
MaTeMaTHKH 1 MaTeMaTinaeckor ¢pusuku. —2014. —T. 5, Ne 1. — C. 13-24.

2. YepupmoB A.Jl. u ap. O6 0coOEHHOCTSX MPUMEHEHHS METOHa
OBICTPBIX pa3nioXKeHuit mpu pemennd ypaBHenuii HaBbe—Crokca // BecTHuk
BI'VUT. -2017. — Ne 1. — C. 80-809.

3. Yepnsimos A./l. u ap. Tounsle pemenus 3aga4uu o 1uddysuu B npsi-
MOYTOJIBHOW €MKOCTH C BHYTPEHHHM HCTOYHHKOM, MOJyYeHHbIE METOIOM
OBICTpBIX pasnoxenuii // Hayuno-texuudueckue Bemomoctu CIIOITTY. du-
3uKo-maremaTuueckue Hayku. 2020. T. 13, Ne 3. C. 42-55.

4. Goryainov V.V. et al. Some exact solutions of the heat conduction
equation in parallelepiped obtained by the fast expansions method / 2021. Jour-
nal of Physics. C. 012006.

5. YepnbimoB A.[l. u np. IIpuMeHenue OBICTPHIX pa3IoKeHUH Ui Ho-
CTPOEHMS TOYHBIX PEIICHWH 3a7a4 O MPOrHOe MPsIMOYTOJILHON MeMOpaHbI
o1 eiicTBreM nepeMeHHoi Harpysku // Bectauk TT'Y. Martemarnka u Mmexa-
Huka. 2021. Ne 70. C. 127-142. DOI 10.17223/19988621/70/11
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YK 664.14
C.A. Turos, K.E. Beauryenko

KOHUEHTPALIUOHHAS ITOJIAPU3ALMSA 11PN
HAHO®WIbTPAIIUU MOJIOYHOM CHIBOPOTKH

CepnE3Hoii mpobieMoli Tpy HAHOPMITETPALMOHHOM KOHIIEHTPH-
POBAaHMU KaK CHIBOPOTKH, TaK U €€ yIbTpaIbTPAlMOHHOTO ITIepMeara
SABIACTCA CHMIKCHUC IMMPOU3SBOJUTCIIBHOCTH U CTCIICHU ACMUHEPpAI3a-
IIUU U3-32 KOHIICHTPAIIMOHHOM MOJIIPU3AIINH, TO €CTh 00pa30BaHMUsI BbI-
COKOHIIEHTPHUPOBAHHOTO MMOTPAHWYHOTO CIJIOS, a TaKXKe IOsBICHNE
OTJIOKEHHWI Ha TOBEpPXHOCTH MeMOpaHbl. M3 nmuTepaTypsl M3BECTHO,
YTO TPU KOHIIGHTPUPOBAHUU TOJCHIPHON CBHIBOPOTKH HAaHO(MILTPA-
[IUeH MMeeT MECTO CHIDKEHHE KOX(QUIMEeHTa MPOHUIIAEMOCTH, 00Y-
CIIOBJICHHOE 00pa30BaHHWEM W POCTOM TEJEBOTO CJIOS Ha TIOBEPXHOCTH
MeMOpaHHBIX 3JIeMeHTOB. Llenpto HacTosmIel paboTHI ABISETCS HCCIIe-
JIOBaHWE KOHIIEHTPAI[MOHHOW TOJSIpU3allii, MPOTEKarolmeld B XOoje
HaHO(DUIHTPAITMOHHOM 00PabOTKH IIepMeaTa IMoACBIPHON CBIBOPOTKH U
oTpe/ieNieHHe OCHOBHBIX HalpaBleHUH OOpHOBI C 3TUM siBIIeHHEM. Hc-
CIICIOBaHMS DIIEKTPUYECKOW MPOBOAMMOCTH PACTBOPOB XJIOPHIOB
HATpUs ¥ KaJlKs 10 ¥ [TOclie HaHO(MIIBTPAIIMH MTOKAa3bIBAIOT, YTO OTHO-
IICHHUEC 4YuCjia HOHOB B @HanpaTe K YUCJTy MOHOB B KOHLICHTpATE NpU-
MEpPHO OAMHAKOBO ISl 3THX pacTBOpoB H paBHO 0,45. B To xe Bpems
3TO YMCIIO 3HAYUTENLHO BEIIIE, YeM COOTBETCTBYIOIEE 3HAUCHHE IS
xnopuaa kamenus — 0,36. 3agepkka HAHOQUIBTPAIMOHHBEIME MeMOpa-
HaMMU MOHOB, a4 TaKXKXC IMOHMKCHHAA IO CPaBHCHUIO C TUCTUIIJIIMPOBAH-
HOW BOJIOH TPOHHUIIAEMOCTh IO PacTBOpaM coyied OOBIICHSETCS
3¢ dexrom JloHHAHA: OTPHUIATEIBLHEIN 3aps/l, UMCIOMUNCS Ha TIOBEPX-
HOCTHU IOJIMaMUJIHBIX MCM6paH, OTTAJIKMBACT aHUOHBI U, TCM CaMbIM
CO3JIaeT MPEISATCTBUS I X NPOXOXKAEHHs Yyepe3 meMOpany. s co-
XpaHEHUS AJIEKTPOHEHUTPATBLHOCTH PAacTBOPA M YaCTh KATHOHOB TaK)Xe
BBEIHYKJICHA OCTaBaThCA B peTeHTanTe. [Ipu dunmsTpanmm nepmeara mo-
BbIIIICHHAA BA3KOCTLH IMOTPAHUYHOIO CJIOS, BbI3BaAHHA BBICOKON KOH-
LEHTpAIed  JaKTO3bl,  MPEMSITCTBYeT  BHIMBIBAHUIO  OCajKa
TaHTEHITUATBHBIM TIOTOKOM U CO3JIAET YCIOBUS AJIsi HEOOPaTUMOTO H3-
MCHCHUS IPOHUIIACMOCTH MeM6paHBI.
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YK 621.315.592
A.B. Byananos, 10.H. Baacos, I'.H. Koros, A.H. Xapun
®OTOUYYBCTBUTEJIBHBIE CTPYKTYPbI ME-IN; SE;-INAS

PaboTa HampaBieHa Ha pa3pabOTKy METOAOB co3gaHus (oTo-
YYBCTBHUTEJIBHBIX OTYIPOBOAHUKOBBIX T€TEPOCTPYKTYP HOBBILIEHHON
YyBCTBHUTEIBHOCTH Ha OCHOBE INAS cO COsIMM XaJIbKOT€HHUJIOB C I'pa-
HHUIIaMH pa3Jielia BBICOKOTO KPUCTAIMYECKOTO COBEPIICHCTBA M HU3-
KOH IJIOTHOCTBIO TOBEPXHOCTHBIX 3JIEKTPOHHBIX COCTOSHHM.

IIpoBogunucy 3nekTpodu3ndeckre U3MEPEHUs! BOJIBT-aMIIep-
HBIX XapaKTEepUCTHK U (HOTOOTKIMKA B CTpYKTypax Au/In; Ses/InAs u
Al/In, Se3/InAs, omydeHHBIX Ha 00paOOTaHHBIX B Mapax cejeHa Io-
BEPXHOCTAX MOUIOKEK Pa3IMYHOM KPHUCTAJUINYECKOM OpHEHTALUH:
InAs(100) u InAs(111). YcTaHOBIIEHO CYIIECTBEHHOE pa3nyue B ¢o-
TOYYBCTBUTEIBHOCTH TETEPOCTPYKTYP B 3aBHCUMOCTH OT THIA TOA-
JIOKKH U METaJlIa KOHTaKTa.

HawnGonpmas Benmunnaa ¢hoto-2/C Habmomaercs Ha oOpabdo-
TaHHBIX B cenieHe oOpasmnax InAs(111). ®oto-3C o6pa3IoB ¢ KOHTAK-
Tamu U3 Al B HECKOJIBKO pa3 BhIIE, YeM Ha 00pa3lax ¢ KOHTaKTaMH U3
Au. DT0 MOXHO OOBSICHUTH OCOOCHHOCTSIMU 30HHOH JHarpamMMbl JTH-
OJTHOH CTPYKTYPBI C IIUPOKO30HHBEIM OKHOMY, KOTOPOE MPEACTABIISET
u3 cebs cnoii cenenuaa. @otouyBcTBUTENEHOCTS K MK-n31y4eHmIO M3-
TOTOBJICHHBIX CTPYKTYp YK€ IPH KOMHATHOH Temmeparype JaéT BO3-
MOXHOCTb IIPUMEHEHUS UX B yCTPOICTBaX (POTOAETEKTOPOB CPEAHETO
NK-nnana3oHa.
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VK 621.787.4
b.H. Kpaminun, JI.b. JIuxauesa, E.B. JIutBunos, C.A. Eindumon

TEILIOBOE BO3JIEHCTBHUE HA CTPYKTYPY CILTABA
C IEJIBIO YJIYUYHIEHUA OKCIINTYATAIMOHHBIX
XAPAKTEPUCTUK

IoBhIIeHHAs: CKIOHHOCTH H3HOCOCTOMKOTO HAIJIAaBIEHHOTO Me-
Tajyia K 00pa30BaHUIO TOPSIUYMX TPEIIUH OOBSCHSACTCS YBEIMUCHHOU
MPOTSHKEHHOCTBI0 TeMIleparypHoro uHTepBana xpynkoctu (TUX) u
MaJIoH MIIacTHIHOCTEIO er0o B TUX, 00yCITOBICHHBIMH BEICOKHM COJIEP-
JKaHHEM YTJIepoJia B N3HOCOCTOMKOM CIIaBE ¥ MHOTOKOMITOHEHTHBIM
ero JerupoBanueM. Hanmnuue GONBIIOro KOJTUYECTBA yIaepoaa U Kap-
0M1000pa3yIONINX AIEMEHTOB CIIOCOOCTBYIOT, HAPSAIY C YBEIIMYCHUEM
TEMIEepaTypHOTO HWHTEpBaJla KPUCTAJUIM3AINA, 0Opa30BaHHUIO B pac-
TUTaBe JIETKOTUIABKOW JIeneOypPUTHOM 3BTEKTHUKH, KOTOpas pacrojara-
€TCd, KaK MNpaBuIOo, MCKAY PACTyIIMMU KPUCTAJUIMTAMHU U ABJIACTCA
04aroMm 3apoXkACHUS KPUCTAJUTU3AUOHHON TPEIIUHBI.

JpyrumMu  xapakTepHbBIMH AepeKTaMH TPU H3HOCOCTOWKOM
HAIUIaBKE 3aKAMBAIOIIUXCA CTalel SBISIOTCS XOJIOJHBIE TPEIIUHBI.
Ot TPCIIWMHBI B CPABHCHWH C BBIIICTIPUBEACHHBIMA UMCIOT UHYIO ITPpU-
pony o0pa3zoBaHuUs U TPEOYIOT IpyTux Mep OOpHObI ¢ HUMHU.

[IpoBenenHbIe MiccIeOBAaHMS M aHATH3 TIPOIecca aCCUMILIAIIUN
MIPHUCAIKU B CBAPOYHON BaHHE MTO3BOJIIIH MTPHHATH K 3aKITIOYCHHIO, YTO
JUTsT 00eCTICUeHISI BRICOKOH M3HOCOCTOMKOCTH PACILIAB BAaHHBI IIEJIECO-
06p213H0 JICTUPOBATH JJICMCHTAMU, MMOBLIIIAOIIIUMHA I/I3HOCOCTOI\/'IKOCTI:,
yepe3 3IeKTpold. B To ke Bpems MONy4YUTh ayCTEHUTHBIN MOACION
MOJKHO, JTUIIb PacIUIaBHB ayCTEHUTHYIO MPHCATOYHYIO MIPOBOJIOKY B
IIPUCTCHHOM CJIOC /THA BAHHBI. HpI/I‘IeM HCO6XOI[I/IMO HUCKIIIOYUTH I1JIaB-
JICHUC MPUCAAKN B KOHBECKTHBHBIX ITOTOKAaX BaHHBI. I[HH 9TOro CJIeAyeT
YMEHBUIUTH HarpeB MPUCATIKU Ha BbUIETE U YCUIIUTh KOHTAKTHOE IJIaB-
nenne. VIcTOYHUK HarpeBa MPUCAAKHU JOJDKEH OBITh aHAIOTUYHBIM HC-
TOYHUKY TEIUIOThl MPHU CTHIKOBOM KOHTaKTHOW cBapke. Bricokas
KOHICHTpAUA TCIIJIOBLIACICHNA B KOHTAKTE, KaK U3BECCTHO, o0Oecrieun-
BaeTCsA 3a CUYET MMITYyJIbCUBHBIX pa3psAOHBIX mporeccoB. Mcxons us
3TOTO JJIsl KOHTAKTHOTO TUIABJICHUS MPUCAJKHM HA JTHE BaHHBI OBLT pe-
KOMEH/IOBaH MCTOYHHUK KPAaTKOBPEMEHHBIX HMITYJIHCOB MOCTOSHHOTO
TOKa HU3KOT'O HAIIPSXKCHUS. HpI/IMeHeHI/Ie TaKOro UCTOYHHUKA JId pac-
TUIABJICHUS TIPUCAIOYHOW MPOBOJOKKA TPH (OPMUPOBAHUU H3HOCO-
CTOMKUHN ABYXCIOWHBIX BAJIMKOB A0 MOJIOKUTENbHBIE PE3yIbTaThL.
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HccnenoBanue GOpMHUPOBAHHS MOJACIOS M HAIUIABIISIEMOTO Ba-
JHMKa npoBoauiock Ha pexume: JeB = 340...370A, Uo = 26...28B,
Vu =0,7-10 m/c. B kauecTBe 37eKTpo/1a UCIOIB30BANACH TOPOLITKOBAsT
npoBoisoka ITI1-AH 122 nuamerpom 2,6 MM, B KauecTBe npucaaxku — C
—09X16H25M6AD nuamerpoM 2 MM. HamnaBisinucs miiockue 1 Kpyr-
neie 00pasnbl u3 craneit 45, 40X u 60 Ha TOCTOSTHHOM TOKE TIpH 00paT-
HoOW monspHOCTH. HaruraBka mpousBoamiack Ha aBTomare TC-17M,
MOJIEpPHU3UPOBAHHOM JJIs1 HAIJIaBKK MOPOIIKOBOM IPOBOJIOKOM ¢ J0-
MOJIHUTEIbHON TPUCANKON, a TAKKe Ha CHENHMAIbHO M3TOTOBICHHOU
YCTaHOBKE JUISI HAIIABKY IIMIIMHAPUIECKUX ITOBEpXHOCTEH. B kauecTBe
MCTOYHMKA UMITYJIBCHOTO TOKA MCIIOJIb30BAJICS T€HEPATOpP UMITYJIHCOB

Y- UJIC-1.
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YK 621.8-1/-9
E.B. JIutBunoB, M.A. Baceukun, b.H. Kaimmaunn

PA3PABOTKA 3D MOJEJIM KOHCTPYKIUHA ITACCH
CAMOXO/JHOI'O MOBMJIBHOI'O POBOTA

CucteMa npuBoJia MOOMIBHOTO poOOTa COCTOUT M3 MOTOpP-pe-
JIyKTOpa MOITHOCTEIO 35 BT, Bayra muamerpom 12 MM, pa3doopHOI CTy-
MUIBI, COCTOSIIEW W3 JIByX 4YacTeil (BHYTpeHHEW, BHEUIHel),
COEAMHEHHBIX YETBIPbMs OoNTaMM W Taiikamu pasmepoM MS. Motop
PERYKTOp KPENMTCsl K BHEIIHEH CTYIUIlE NMPU MOMOIIM ABYX BHHTOB
muamerpoM M4. Ha Banm HangeBaeTcst Kosieco nuameTpoMm 270 MM u
BCTaBJISIETCA B «PO30UKY» MOTOp-peiyKTopa. Taxke B cTynuily Kojeca
BCTaBIISIIOTCA ABE€ (PTOPOIIACTOBBIE BTYJIKH, KOTOPbIE YMEHBIIAT Tpe-
HUE MEXAy KojecoM U BajoM. CaM ke Bajl UMEET Ha OJHOM KOHLE
LITUIIEBOE TIPSMOOOYHOE COeIMHEHUE, KOTOPOE HE aeT Baly poBOpa-
YMBATHCS M LULINKY C YBEJIMYCHHBIM OuaMeTpoM (20 MMm), KoTOpas
OJIOKMpPYET BBINIaICHUE BaJjla U3 BHEIIHEH CTYIHIIbL, a HA JPYTOM KOHIIE
pe3b0y s 6onta nuameTpoM M10. BHyTpeHHSIS CTyIHIIA IPKUMAET
BaJl K BHEIIHEW crynuie. Taxke Ha BHYTpEHHEHW CTYIHIE pacIoJio-
JKEHBI KPETJICHUS 1711 IOJBECKH U PYJICBBIX TAT.

ITonsecka cocrout u3
HU)KHETO pblYara, amMOpTH-
3atopa AnuHHOM 160 MM,
KOTOPBIM KPEMUTCS K HUX-
HEMY pbIYary mpu MOMOIIU
Oouita, 11aOBI ¥ TaliKu IHa-
MmeTpoM MS, nByx dropo-
IJTACTOBBIX BTYJIOK,
KOTOpEIE 00ecrevnBaroT
HHU3KOE TPEHHE MEXIY HHUXK-
HUM pbIYaroM M CTYTHIIEH.
Co crymuueil HIKHUN pPbI-

Puc. 1. PyneBoe ynpaBienue Jar KpPEenuTcs IpH IIOMOIIU

MOOHIILHOTO po6OTa Ooiita, maObl ¥ TaliKK JUa-
metpom MS8. Amoptuzarop
1 HIDKHHUH phIYar Kpemsrcs K pame podoTa.
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Pynesoe ynpasnenue (puc. 1) COCTOUT U3 MIaroBOro JBUraTeds,
KOTOPBIN KpenmuTcs 4 BUHTaMH IuaMeTpoM MS K CTOMKe KpeIUleHHs,
cama cTolKa Kpernutcst 4 OoNTaMu M raiikamMu auamerpoM M6 k pame.
B HmxkHEl 4acTH K CTOMKE NPUKPEIUIIETCS HaIpaBIsIoLIas penbca
JIByMsI BUHTaMH JuaMeTpoM M4, 1o penbce BIPaBO M BIEBO MepeMe-
[1aeTcsl TMHEeHas KapeTKa, K KOTOPOH YeThIpbMsI 00ITaMu JUaMeTpOM
M4 mpuxperuisiercss pyneBas peiika. K pyneBoii peiike mpucoenuHs-
FOTCSl IIapOBbIE IAPHUPHI M 3aTATUBAIOTCA TallkaMH U IIaiibaMu Tua-
merpoM MSE. OT 1mapoBBIX LIAPHUPOB K CTYIHMLAM HIYT CPEAHUE
pyJieBbIE PEKH, Ha KOHIIE KOTOPBIX CTOST MIAPOBBIE MIAPHUPHI U 3aTs-
TUBAIOTCS TalikaMH W Imaiibamu nTuamMeTpoM M8 K MOBOPOTHOMY pHhI-
yary crynuubsl. K cpenHeil pyneBol pelike IIapoBble MIAPHUPHI
HPUKPETUIIIOTCS NIPU IOMOLIM ABYX TaeKk MS, OHM e I03BOJIIOT
TOYHO PETyYJIMPOBATh PACIONIOKEHHE IIAPOBBIX IIApHUPOB. Takxke Ha
pyJieBoOil peiike pacmojoxeHa 3yOdaras pelika, KOTOpas KPEmuTCs
IByMst OonTamu auaMeTpoM MS. 3y0daTyro peiiKy IpHUBOINT B JIBUXKE-
HHE 3y0UaToe KoJIeco, KOTOPOE KPEMUTCS Ha BATYy IIarOBOTO IBUTATEIS
MIPU MOMOIIM BUHTa JuameTpoM M3.

- Pazpaborannas
KOHCTPYKIHS 11accu
(puc. 2) umeer mexoce-
Boe pacctosaue 600 MM,
BBICOTA OT  HI)KHEH
TOUKU KoOJIeca, IO Kpell-
JIEHUsI aMOpTHU3aTopa K
pame COCTaBIISIET
314 mm. [IpocBet Mex Iy
HIDKHEN 4YacThIO ILIACCH
U TOJIOM COCTaBJIAET
70 Mmm

Puc. 2. O0Omwuii B maccu MOOMIBHOIO
pobora

129



YK 621.793.7
JL.b. JIuxayeBa, b.H. Kpamnun, E.B. MaTrBeeBa, o Manb 3yHr

BOIIPOCBHI BOCCTAHOBUMTEJIBHOI'O PEMOHTA
OBOPYJOBAHUA MAIIMHOCTPOUTEJIBHBIX
IMPOU3BOACTB

BoccTaHoBeHre U3HOMIEHHBIX I€TalIel MAIlIMH SABJSIETCS aKTy-
aNpHeNIel mpo0IeMoil MaIMHOCTPOEHUS, TaK Kak okoio 70 % nera-
Jed BBIXOJAT U3 CTPOS M3-32 U3HOCA, COCTABJISIOLIEIO COThIE AU
NPOLIEHTa OT UX OOIIEH Macchl.

3a mocnemnue 20-30 et 3a pydexkom u B Poccuun 6ombImioe pac-
MPOCTPAHEHUE MOJYUYMIH MPOLECCHl Ia30TEPMUYECKOIO HaIbUICHUS
MOKPBITUH C UCIIONB30BAaHUEM BO3[yXa, a30Ta U UX CMECEH C ApyrUMHU
rasaMu B KauecTBe I1a3Moo0pa3syromiero rasa. [llupokoe npumeneHue
MPOLIECC BO3IYIIHO-IUIA3MEHHOTO HAIBUICHHS MOJIY4YWI NPU BOCCTA-
HOBJICHHM U3HOIICHHBIX JE€Talleld MAlllUH U MEXaHU3MOB. TeXHOJIOorus
ro30T€PMUYECKOTO HAIMBUICHUS MO3BOJAET MOIy4yaThb pPaBHOMEpHBIE
MOKPBITHSI C Pa3IMYHBIMU DKCILUTyaTallMOHHBIMUA B (DU3UKO — MEXaHH-
YECKUMH CBOWCTBAMHM.

B 3aBucuMoOcTH OT BHJa HarpeBa YacTHIl U COCTaBa I'a30BOU
cTpyu Mmeron rasotepmuueckoro Hambsuienus (I'TH) peanmusyercs ne-
CKOJIBKUMH CHOCO0aMU. DTO — IEKTPOIYTroBasi METaJUIU3alusl, ra30-
IUIAMEHHOE, 1€TOHAIIMOHHOE, BBICOKOCKOPOCTHOE, BBICOKOYACTOTHOE,
JIA3€pHOE U IJIA3MEHHOE HaIbLJICHUE.

B Hacrosmee Bpems B cTpaHe HMEETCs AOCTATOYHOE KOJIMYECTBO
Y4acTKOB BO3QYIIHO—TJIA3MEHHOTO HAINbUIEHUS C MPUMEHEHUEM DPa3-
JUYHBIX IDIa3MOTPOHOB. B paboTe MCHONIB30Ba TSI HAIBUICHUS
TUTa3MOTPOHBI TTOCTOSIHHOTO Toka Tuna ITHB ¢ dwukcupoBannoit mm-
HOH 1yrH (pUCYHOK 1).

JJist 5THUX TIIa3MOTPOHOB XapaKTEpHbI (PUKCAIHS OTIPENeTICHHOM
JUTAHBI 3JIEKTPAYECKON TYTH MEKIIIEKTPOTHBIMU BCTABKAMH M CTIONb-
30BaHHE TEPMOXUMHUUECKOTO radHUEeBOTO Karoaa. [11a3MoTpoHbl THIIA
I[THB 1no3BOJSIOT NMPUMEHSATh B KaYECTBE ILIa3MOO0OPa3yIIUX I'a30B
BO3/YX, a30T M UX CMECH C APYTUMH T'a3aMH, a HaJHInue CEKIIMOHUPO-
BaHHOW MEDJIEKTPOJHON BCTABKH 00ECTICUNBAET OTyUeHHE CTa0MITb-
HOW U BBICOKODHTAJIBIIMUIION MJIA3MEHHOW CTPYH B AUAIa30HE TOKOB
nyru 100-250 A.
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Pucynok 1. — Cxema
nnazmoTpona tuna ITHB
¢ pUKCHPOBaHHON
JUIMHOH 1yTH

Uccnenoanne moxkazano 3¢ dek-
THBHOE HCIIOJIb30BaHNE WHTCHCHUBHBIX HC-
TOYHUKOB Harpesa. IIpn 3TOM
($opMHPYIOTCSI CTPYKTYpBI 00JIee TOHKOTO
CTPOCHHS 110 CPABHEHHUIO C TICUHBIM Harpe-
BOM, XOTS 3aKOHOMEPHOCTH (OpPMHpPOBa-
HUS CTPYKTYPHBIX COCTABIISTIOIINX
COXPaHSIOT CBOIO cuity. [Ipu 3TOM B CTpyK-
Type TakuX CILUIaBOB MaJl0 3BTEKTHKH, B
HUX, KaK TPaBHII0, (GOPMHUPYETCS JTOIBTEK-
THUYECKasi CTPYKTYpa CO CTOI0UaTBIMU 3€p-
HaMHU 7Y-TBEPJIOTO pPacTBOpa Ha OCHOBE
Hukens. [Ipyu BBICOKHX CKOPOCTSIX OXJia-
KJICHUS KOMIIO3HIIUN B TIOKPBITHSIX TaKXKe
(uKcHpyeTCs Malloe COoJepKaHue YIpod-
HAIOMHUX (a3.

131



YK 621.01
E.B. MatseeBa, JI.b. JIuxauéBa, b.H. KBamnun

HEPCIIEKTUBHBIE METO/Ibl BOCCTAHOBJIEHUSA
JETAJIEM MAIIUH CEJBCKOXO3AUCTBEHHOU
TEXHUKHU

B nacrosimee Bpems Hanboiiee pacrpocTpaHEHHBIMA METOIaMHU
BOCCTAHOBJICHUSI JI€Tajeil MalllMH B CEIbCKOM XO3SIICTBE SIBISIOTCS:
HaruiaBka (34,4 %), razorepmudeckoe HambuieHue (26,1 %), HaHece-
HUE JJEKTPOXUMUIECKHX MOKpBITHi (20,4 %).

KauecTBO OTpEMOHTHUPOBAHHBIX ACTANEH OMpPEAesaeTCsl TEXHO-
JIOTUYECKUMHU BO3MOXKHOCTSIMU TPOIIECCa BOCCTAHOBIICHUS, B PE3YJIb-
TaTe KOTOPBIX (popMHUpYIOTCS (PUINKO-MEXaHHYECKHUE CBOHCTBA W
CTPYKTYpPHOE COCTOSTHHE MaTepHalia, TeOMETPHUS U JpyTHe XapaKTepH-
CTHKU TIOBEPXHOCTH. Takke BaKHbI H COIYTCTBYIOIIUE MIPOIECCHI, Ta-
KHe KaK paclnpocTpaHEHHe TeIUIOThl, W3MEHEHUE CTPYKTYpPHI
OCHOBHOTO ME€Tajyla B 30HE TEPMUYECKOTO BIUSHUS, BOSHUKHOBEHHE
OCTaTOYHBIX HampspKeHuW u aedopmanuii. [ obecrnieueHuss HaIeK-
HOTO 3aIUTHOTO JCHUCTBHUS MOKPHITHS Ha OCHOBY HEOOXOIMMO CTpe-
MUTBCSI OCITAOWTh BIMSHWE OCTAaTOYHBIX HANPSHKEHHWH, KHUCIOPOJa,
Te(heKTHOCTH TTOKPBITHSL.

He MeHee BaxkHa opraHM3aiys MPOIIECCOB BOCCTAHOBIICHUS Jie-
tanei. HanGosnee sxoHomuuecku 3((EeKTUBHBIM CIIOCOOOM SIBIISIETCS
WCTIOJIH30BaHME KIIACCU(UKAITUH IIEMEHTOB COMPATAIOIINXCS IeTaIeH.
[Tockonpky mpeanoyiaraeT pa3pabdOTKy TEXHOJOTHMUECKUX MOJyJeh
BOCCTaHOBJICHUS DIIEMEHTOB Pa3HOTUITHBIX JIeTallel, H3 KOTOPBIX (hop-
MUPYIOTCS] TEXHOJIOTHH BOCCTAHOBJICHNS KOHKPETHBIX JETaleH.

[NoBrIieHUE HAAEKHOCTH OTPEMOHTHPOBAHHBIX CEJIbX03MAIIUH
JIOJDKHO TPOU30UTH 32 CUET MCIIOJIb30BaHUs 00Jiee COBEPIICHHBIX KOH-
CTPYKIIUI arperaToB, HOBBIX MaTEpHAIIOB, TEXHOJOTHH, B TOM YHCIIE
[PU BOCCTAHOBJICHUU jeTajieid. [IepCrieKTUBHBIM HAMPaBICHUEM BOC-
CTAHOBJICHHS JICTAJICH SIBJIICTCS HAIJIaBKa METAJUIa C MPUMCHCHHEM
KOMOHMHHPOBaHHBIX TEXHOJIOTHIA C TIOCIEIYIOIIUM YITPOYHCHUEM.
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