~%

"NayYHbIt

npoepecc

vudl-lb 2017

B Homepe:

e Magnesium alloys in transport
applications — a review

o Software and hardware of creating
robotic eye analizator system

* Microprocessors today
e Camooby4eHne NCKYCCTBEHHOrO MHTe/1/1eKTa
The analysis of the coding methods



HAYYHbIN NPOrPECC

Hay4yHO-npaKTun4YecKum xXypHan
N26 (uioHb) /7 2017

MepnoamMYHOCTb — OAMH pas B MecsL,

Yupeputenb n uspartensb:
N3patenbctBo « MHOUHUTU»

FnhaBHbIN pepaKTop:
Xucmatynnmu Jamump Pasunbesuy

PepaKuMOHHbIN COBET:
[.P. Makapos

B.C. BukmyxameTtos
2.A. Kapnmos

N.10. XanpetanHos
K.A. Xogapuesuny

C.C. BonbxuHa

KoppeKkTypa, TeXHU4eCKuii peaakTop:
A.A. CnnmsepcTosa

KomnbloTepHasa BepcTKa:
B.l. Kawanos

OnybanKOoBaHHbIE B }KypHae CTaTbM OTPAXKAKOT TOUKY 3pEHUS aBTOpa M MOTyT He COBMaaaTb
C MHeHWeM pegakuun. OTBETCTBEHHOCTb 33 AOCTOBEPHOCTb MHPOPMALLUU, U3NOKEHHON B
CTaTbAX, HECYT aBTOPbI. MepeneyaTka maTepunanos, onybANKOBAHHbIX B XKypHane «HayuHbI
nporpecc», A0MNYCKAeTCA TONbKO C MMCbMEHHOIO PaspeLlleHmsa peaakuun.

KoHTaKTbl pegakuuu:

MouTtoBsbili agpec: 450000, r.Yoa, a/a 1515

Appec B Internet: naukarus.ru/scientific-progress/
E-mail: mail@naukarus.ru

© 000 «MHOUHUTKY», 2017.

Tupax 500 3K3. LleHa cBoboaHan.



COOEPXAHWE

NHO®OPMAIIMOHHBIE TEXHOJIOTI'HN

Cauoosa I 3., lllykyposa C. M. AnmapartHble cpeacTBa 3alUThl HHPOPMALIUA B MUKPOIIPOLIECCOPE. .............. 5
Xaumos A. A. Ucnionb3oBanne ycTpoicTBO X-Hyper320 TKU B 1a00PaTOPHBIX YCITOBHSX. .....cuvveeereeereenereennes 7
Khaitov A. A. The analysis of the coOding MEthOdS.........c.ccviiiiiiiiieiicieceee et sae s 9
Saidova G. A. The types and importance Of MICTOPTOCESSOTS. ......ccviervierreerieerreereereereeseesseessesseesessesssesssesssenns 11
Hobpazumos /]. b. IlocTpoeHHE CTPYKTYPHON CXEMBI HUDPOBOTO TEIEBHUBOPA. c.c.veeveenrenrerreneensenseeseeeesseaneeneennes 13

Paxmonosa I C. UH(opMaImmoHHBIE TEXHOIOTUH B Pa3BUTHUH COBPEMEHHOTO HH(POPMAITMOHHOTO 001IecTBa. .. 15
Xaumos A. A. CaM000yUEeHNE HCKYCCTBEHHOTO MHTEIUTCKT ... vveevveeeereeesseeeseeesseessseesssessseesssesessesessssessseessseenns 17
Dekhkonov O. R. MICTOPTOCESSOTS LOUAY.....c.veerveeiietieiieiiesseesteesteesteesseesseesseesseesseesseesseesseessessseesseesseessesssesssenns 19

Turapov U. U., Muldanov F. R., Mallaev O. U. Software and hardware of creating robotic eye analizator

MATEMATHYECKHUE HAYKHA

llapoaesa H. A., Ubpazumos /]. b. OCHOBHBIE TIOHATHSI TAPAOOTIUCCKUX CIITAHOB. ... .vveevreerieeereenereeseveeennes 25

MEJIUIUHCKHUE HAYKHA

Hopaxumosa X. P, Mawapunosa I1l. C., Hxybosa V. b., Amasicanosa M. FO. Kiimanueckas 3 PpeKTHBHOCTh
NPUMEHEHUS IEKTHHA MPH JIEICHUH OOIBHBIX OK3 ..ot 27

Hopaxumosa X. P, Mawapunosa llI. C., Axybosa V. b., Amasxcanosa M. FO. CoBpeMeHHbIE MPEICTABICHUS
0 MATOTCHE3€ OCTPBIX JUAPCHHBIX HHMPCKIIHI. o..vveuvierierriesiesteeseesseesseeseesseesseesseesseesseesseessesssesssessseessesssesssesssens 30

TEXHUYECKUE HAYKHN

Bekmirzayev Sh. B., Nishonov B. M., Saidmakhamadov N. M., Naziraliyev Sh. A., Muhiddinov M. R., Rasulov
S. Magnesium alloys in transport appliCations — @ TEVIEW..........evververiuerierrerrerreeresresresnesssessresssesssessaesssensns 32

Kyenaxoe A. 5. Bonpocsl HHTErpallui U COTPYTHUYECTBA YHUBEPCUTETA C MTPOU3BOACTBOM .....eveeureemreenreennenns 36

Tursunov I. 1., Turgunov M. R. Analysis methods of protecting wireless Wi-Fi network from known malicious
RACKET AEEACKS. ...ttt ettt e sttt e et e e st e e ateeab e eateeat e et e e ateenteenteenteenteenneeneeenes 38



Axmedosa A. X. OnieHKa BIUSTHUS IPKOCTHBIX MTPe0Opa3oBaHuU W300pakeHUI Ha KOI(DUIIMEHT C)KATHUs BUJICOAHHBIX B

13570500 (S5 M3 91 (S10) 100 (S) 2 D SO ST TUUR PP 40
Ymapoe V. A. MeTobl 3alIUThI PEUEBON HHOOPMAIIMH B KAHAIIAX CBIBH ... .evveeereeereerressresssesssesssesssesssesssesssesssesssssssesseens 43
Anumooicarnos X. A. COBEpIICHCTBOBaHUE XapAaKTEPUCTUK CHCTEM BOJIOKOHHO-ONTHYECKUX KOMMYHHUKAIIHIA. .............. 45

Yoaiioynnaes X. U., Kaymwimoaesa M., Xyppamog O. [Ll. AHUMalIMOHHOE MOJEINPOBAHNE B KAUECTBE BUPTYaJIbHOTO
JBHIKKA BUTEOTEXHOIOTHH. .....euviutiitiiieiteite ittt st ette et et et e bt et e s s e sae et e b shees e estesbeeheessesaees e easesaesaesneesnesaesteeneennesuenn 48

bexnasaposa C. C., Yoaiioynnaes X. U., Xyppamos O. LLl. OnpeneneHue onTUMaIbHBIX MapIIPyTOB B KOPIIOPATUBHBIX
CeTsIX Mepeadn JaHHbIX

Alimdjanov Kh. F. Perspectives of technology development TWDM-PON..........ccccoiiiiiiniinienienieniereeseesiee e 52



NMHDOOPMAUWMNOHHDbIE TEXHOMNOrMmM

AnnapaTHble CpeACTBa 3alUThl UHPOpPMALLUH B
MHUKpOIpoIeccope

CanpgoBa I'ysiuexpa JpKMHOBHA

[llykypoBa CaboxaT MypoaxkaHOBHa

Mukpormnporneccop - GyHKIMOHATBHBIA 6JI0OK MUKPOCXEMOTEXHUKH, BbIIIOJTHEHHBIHM, KaK MPaBUJIO, HA OJHOU
CBHUC u npegHasHaYeHHBbIN Ui 1TUPPOBON 00pabOTKHU MHPOPMAILIMU U YIIPaBJEHUS XOI0M 3TOW 00pabOTKU Ha
OCHOBE K0/I0B KOMaH/i IPOrpaMMbl, CA{UTbIBAEMbIX U3 3aIOMHUHAIOIINX YCTPOUCTB.

[IporpaMMbI MOTYT COZIEP’KaTh TaKKe OLIMOKH, KOTOPBIE, EC/TH 3TOMY HE BOCIPENSTCTBOBATh, IPUBOJSAT K HC-
Ka)KeHHU10 HHGOpMaLuy, TpUHa/JIexalield ApyruM nporpammam. [locaecTBUs TakUX OMIMGOK 0COGEHHO OMACHBI,
€CJTH pa3pyLIeHUIO O/BEPTHYTCS IPOrpaMMbl ONEPALIMOHHON CUCTEMBI. /IpyruMH CJIOBaMH, HaZI0 UCKJIIOUYUTD He-
CaHKI[MOHHPOBAHHOE BO3/EHCTBHE MPOTPaMMbI M0JIb30BaTeJsI HAa paboTy MporpaMM JIpyryx MoJib30BaTesned u
pOrpaMM OTlePaMOHHOHN chcTeMbI. YTOOBI BOCHPENATCTBOBATH Pa3pyLIEHHIO OJHUX IPOrPaMM JIPYTUMH, J[0CTa-
TOYHO 3aUIUTUTDb 06J1aCTh MaMATH JAHHON MPOrpaMMbl OT NOMBITOK 3a[IMCH B HEE CO CTOPOHBI IPYTUX IPOrpaMm,
a B HEKOTOPBIX CAy4yasX U CBOEH MmporpaMmbl (3allUTa OT 3alKCH), IPU 3TOM JOMYCKAeTCs 06palieHHe APYTUX
IpOrpaMM K 3TOH 06J1aCTH NAMSTH ISl CAUTBIBAHUSA JAaHHBIX.[1]

B apyrux cny4dasix, HapuMep, IpYU OTPaHUYEHUsIX HA AOCTYN K HHPOpPMAIMHU, XpaHsIIeHcs B CUCTeME, HE06-
XOZIMMO MMETb BO3MOXKHOCTh 3aNpelaTh APyruM MporpaMMaM MPOU3BOAUTh KaK 3alHCh, TaK U CYUTHIBAHUE B
JlaHHOM 06s1acTy maMATH. Takas 3aLiyTa OT 3alKCH U CYUTHIBAHUS IOMOTAeT OT/Ia/IKe TPOrpaMMbl, IPU 3TOM OCY-
IIeCTBJISIETCA KOHTPOJIb KAXK/[0TO CJIy4yasi BbIX0/a 3a 06J1aCTh MaMsATH CBOeH mporpaMMmabl. /{1t 06sierdyeHus oTaa/-
KM IIPOTPaMM >KeJIaTeJbHO BBISIBJISATDH U TaKHeE XapaKTepHble OLIMOKH B MPOTpaMMax, Kak MOMBITKH UCI0JIb30Ba-
HUS IaHHBIX BMECTO KOMaH/, UJIKM KOMaH/, BMECTO JIaHHBIX B COOCTBEHHOH NMPOrpaMMe, XOTs 3T OIUNGKH MOTYT U
He pa3pymaTb HHGopManuio.

CpeacTBa 3aliUThI NAMSTH JOKHBI IPe0TBPALATh:

e Hepa3pelleHHOe B3aUMO/JeHCTBHE M0JIb30BaTeJeN APYT C APYTOM;

e HECAaHKIMOHWPOBAHHBIHN JOCTYII M0OJb30BaTeJJEeN K JaHHBIM;

e MOBpeXJeHHE MPOrpaMM U JaHHBIX U3-3a OIIMOOK B MPOTpaMMax;

e HaMepeHHbIe NONBbITKH PA3PYIIUTh eJJOCTHOCTb CUCTEMBI;

e cJy4yalHble HCKa)KEHHUSs JJaHHBIX.

CpeacTBa 3aUiMThl MUKPOTIPOLECCOPA AeSATCSA Ha 2 TPYIIIbL:

e 3aAIUTY NPH yIpaBJeHUHU NAMATHIO U

e 3alUTY [0 IPUBUJIETHUSM.

CpeacTBa ynpaBJieHUs] NaMATbI0 00HAPYKMUBAIOT GOJIBIIMHCTBO MPOTPAaMMHBIX OLIHGOK.

Jlo 3arpy3ku cesieKTOpa B CErMEHTHBINA PETUCTP U KIIIHWPOBAHUSA JIECKPUIITOPA OCYLIECTBJSIETCS HECKOJBKO
KOHTPO-JIbHBIX ITPOBEPOK:MPOLECCOP NMPOBepsieT, YTo moJje Index cesekTopa HAaXOAWTCS B Ipejesax TabJIUIb,
omnpejesnsieMolt ero 6utom T ;

e IIpHU 3arpysKe ceJeKTOpa B CErMeHTHBIN peructp AaHHbIX ( DS, ES, FS, GS ) Tun geckpunTtopa Jo/KeH

paspenaTb CYNThIBAaHHUE U3 CErMEHTa.
TosIbKO BBIMTOTHSIEMbIE CETMEHTHI JIs 3TUX PETUCTPOB HE J0NMYCKAIOTCs, HO CETMEHTHI C pa3pelleHHbIMU ole-
paLMsIMHU BBINOJHEHUsI/CUUTBIBAHUSA JIONYCTUMBbI;
e B CJIyyae CerMeHTHOro pervucrpa creka ( SS) B cerMeHTe JOJIKHBI ObITh pa3pelleHbl Oepanuy CYUThI-
BaHWs U 3aMUCH;

e mpu3arpyske peructpa CS cerMeHT 10/13KeH GbITh 0653aTETbHO UCIIOTHSIEMbBIM;

e B peructp LDTR MoXHO 3arpy»aTb TOJBKO CeJIEKTOP, YKAa3bIBAIOLUIUHN HAa JIECKPUIITOP CErMEHTAa THUIIA
LDT;

e Bpeructp TR M0OXKHO 3arpy»aTh TOJIBKO CEJIEKTOP, YKa3bIBAIMH HA IECKPUTITOP CETMEHTA COCTOSTHUS
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3a/a4yu.
[locsie 3arpysku cesieKkTopa Npy GpaKTUIECKOM 06pallleHHUHU K TaMATH IPoLeccop KOHTPOJIUPYeT, YTOObI 3anpa-
IIMBaeMas onepanus (YTeHHe/3alUCh) /s 3TOr0 CerMeHTa Obl1a paspelleHa. Ha 3ToM aTane 06Hapy>KUBaIOTCA U
OTBEPraroTCs NOMNBbITKU 3allMCH B CETMEHT KOJIa MJIM B TOJIbKO CYUTBIBaeMble CETMeHTHI JJaHHBIX, a TaK)Ke CUUTHI-
BaHHUe U3 CerMeHTa Ko/a, [IJI1 KOTOPOT0 pa3pelleHo TOJIbKO BbIOJHEHHUE. 3/1eCh 3Ke IPOBOAUTCS IpoBepKa npe-
BbIlIeHUs CGOPMUPOBAHHOIO CMellleH!sl B CerMeHTe JJINHbI CEerMeHTa, yKa3aHHOM B I10Jie Ipefiesia leCKpUIITopa.
Takue cuTyalluy HEBO3MOXKHO BBIIBUTB IIPU 3arpy3Ke ceJieKTopa.
Tak Kak 4Mc/I0 IpOrpaMM, KOTOpble MOTYT BBINOJIHATBCA Ha 60Jiee BBICOKOM ypOBHe NPUBUJIETHH, yMeHbIIa-
eTca K ypoBHIO 0 ¥ Tak Kak nporpaMMbl ypoBHA 0 JelCTBYIOT KaK f/JpO CUCTEMBI, YPOBHU NPUBUJIETHHN 0OBIYHO
M300paxkaloTcs B BU/Jle YeThIpeXx KoJiell 3aluThl (Protection Rings)

Haunmenee
| npuBnnernporaHHb
VPOBEHE

Hantonee
MPUEHIETHPOBAHHEIH
YPOBCHB

Puc.1. "Kosibnia 3amurhb1”

AnnapaTHble cpeJiCTBa NPOLeccopa, paboTaloIlero B 3allUIleHHOM peXXHMe, IOCTOSIHHO KOHTPOJIUPYIOT, YTO
TeKyllas IporpaMMa J0CTaTOYHO NPHUBUJIETHPOBAHHA /JIs1 TOTO, YTOOBI:

e BBINOJIHATH HEKOTOpble KOMaH/bl, Ha3blBaeMble IPUBUJIETUPOBAHHBIMUY;

e BBINOJHATH ONlepaliuy BBOJa/BbIBOJA HA TOM UJIM MHOM BHEIIHEM yCTPOUCTBE;

e 00palaThCsd K JaHHBIM [PYTUX IPOrpaMM;

e QepeJiaBaThb yNpaBJeHHe BHeUIHeMY (10 OTHOIUIEHHIO K CAMOW mporpamMMe) KoJly KOMaHJaMHu Mexcer-

MeHTHOMW Nepe/layy ynpaBJeHuUs.

[IpyuBuUJIeErMpoBaHHbIe KOMaH/bl - 3TO Te KOMaH/bl, KOTOpPble BJMAIT HA MeXaHU3Mbl YIIpaBJIeHNs NaMAThIO,
3alIUThl U HEKOTOpPble Jpyrye >KU3HEHHO BakHble QYHKILUU. ITO, HApUMep, KOMaH/Jbl 3arpy3Ku TabJuL Je-
ckpuntopoB GDT, IDT, LDT, komaHAbl 06MeHa ¢ peructpamu ynpaByeHds: CRi. OHM MOTYT BBINOJHATHCS TOJIBKO
nporpaMMaMi, UMeIUMU HauBbICIIUH (HyJ1eBOH).[2]

\
\ A

noduuneribie
CeZMENMbE

Puc. 2. [lopAaaok B3auMo el CTBUS NPOrPaMM M JaHHBIX Ha pa3HbIX YPOBHAX NPUBHJIETUIH

[lepemauu ynpaBjieHUs: MeXAY NPOrpaMMaMK OrPaHUYHUBAIOTCA TOJIBKO TEKYLIUM KOJIbIIOM 3allUThL B TO e
BpeMsl B IIpoliecce BbIIIOJHEHUS JI060H MporpaMMbl HEOGX0AMMO 06palaThcsl K MporpaMMaM, HaXoAsAMMMCs Ha
60J1ee BBICOKOM YpOBHeE NPUBUJIETUH, HanpyuMep, K ApaliBepaM uian CYB/l. [l1s aTuX Lesiel UCIIOTb3YIOTCS ClIelH-
aJIbHO YCTAaHOBJIEHHBbIE TOUYKHM BX0Ja B 3T NMporpaMmsl (1to3sl). [lepesaya ynpasieHus Ha 60Jiee HU3KUH ypo-
BeHb [IPUBUJIETUH OCYLILECTBI/ISAETCS C IOMOIIbIO MeXaHW3Ma NOAYMHEHHbIX CETMEHTOB.

CnMCcoOK JiuTepaTyphl

1.TyceB B.I': 3/ieKTpoHMKAa U MUKPONPOLLECCOPHAsi TeXHUKA. - M.: Briciias mkosa, 2005
2. Sun, Liyang (2014-04-25)."What We Are Paying for: A Quality Adjusted Price Index for Laptop Microprocessors".
Wellesley College. Retrieved 2014-11-07.
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HUcnosib3oBaHue ycrponcTBo X-Hyper320 TKU B
JIAGOPaATOPHBIX YCIO0BUAX

XauToB A3136ek AKMaJIoBUY
accucTeHT KadeApbl «ANnapaTHOe U porpaMMHoOe obecrieyeHue
CHUCTEM yIIpaBJIEeHHUA B TEJIEKOMMYHHWKALIUU»
TalKeHTCKUH YHUBEPCUTET HHGOPMAIIMOHHbBIX TEXHOJOTUH

MMeHU MyxaMMa/ia aji- XopasMui

CoBpeMeHHbIEe BCTparnBaeMble CUCTEMBI yIIpaBJeHUs peasbHOT0 BpeMeHH (EmbeddedSystems, niu — B Hamei
TepMuHoJIoTMM — BcC,) npeacTaBasiioT co60M pe3ysbTaT MeX/AUCLUIIMHAPHOTO MPOEKTUPOBAHUs, B KOTOPOM
YCJIOBHO MOXHO BbIJIEJINTb TPH OCHOBHBIX COCTABJISIOIUX. [Iporecc mporpaMMUpoBaHus, B X0/le KOTOPOTO Tpe-
O6yeTcst 0TOOPa3UTh MOJIyYeHHOe NMPUKJIAJHOe pelleHre Ha TEXHOJIOTUYECKylo 6a3y MHPOPMaTHUKH U BbIYUC/IHU-
TesibHOU TexHUKH (BT). 3To paboTa crnenuaancToB U3 061acTH HHGOPMATHUKH, CETO/[HS BCe 4Yallle ee Ha3bIBAIOT
ApXUTEKTYPHBIM, BHICOKOYPOBHEBBIM UJIH CHCTEMHBIM POEKTUPOBAHUEM.

daza peanusanuy, B Xo/le KOTOPOU MHKEHEPHI, TPOTPAMMHUCThI U PUKJIAAHbIE CIEUATUCThI 06eCeYrnBa0T
BBINOJIHEHHE paHee CHOPMYTHMPOBAHHBIX TPE6GOBAHUH, TAKUX KaK HeoOXoAuMasi QyHKIIMOHAJbHOCTD, IUHAMUKA
MOBEJIeHHs, HA/IEXKHOCTh U 0€e30MacHOCTh QYHKIMOHUPOBAHUs, rabapUuThl, SIHEPTONOTPE6IEHHE, CTOUMOCTD U
TEXHOJIOTUYHOCTb IIPU TUPAKUPOBAHUH.

MuKpompoIeccop U CUCTEMHasi JIOTHKA, a TaKXKe KJIIYeBble MUKPOCXEMbI 110 BO3MOXKHOCTH COBMEIIEHBI Ha
OJIHOM KpHCTaJlsle, CIelHalbHble BOEHHO-KOCMUYECKHE TPeGOBaHHUsA MO PaJMallMOHHON W 3JIEKTPOMArHUTHOU
CTOMKOCTH, paGOTOCIOCOOHOCTD B BAKyyMe, TapaHTUPOBAaHHOE BpeMsI HapaboTKH, CPOK JOCTYITHOCTH PelleHHs Ha
pbIHKE U T. . OCHOBOH IOCTPOEHUS MPOCTHIX BCTPOEHHBIX CUCTEM YaCTO C/IyKaT OJHOIJIAaTHbIe (OAHOKPUCTAb-
Hble) IBM, cnenuasn3nupoBaHHbIEWIM YHUBEPCcATbHble MUKponponeccopsl, [IJIUC. [y nocTpoeHUsT HEKOTOPBIX
BHU/IOB BCTPOEHHBIX CUCTEM LIMPOKO UCMOJIb3YIOT MUKPOIIPOIeCCOPBI apxuTeKTypbl ARM. [1]

BcTpoeHHBIE TPOLIECCOPBI UMEIOT PA3JIMUHbIE THUIIBI U 0COGEHHOCTH OT 8 /10 64 6UT, 6UT. Kak moka3aHo B Ta6/1u-
1el, pazsinyHble TUIBI polieccopoB npousBoaaTcs CISC, RISC, 1 npousBogUTEb.

Ta6/mmual. TNkl BCTpauBaeMbIX MPOLECCOPOB

IIpoueccop IIpousBoacTBO Tun
cepun8051 Atmel, Cirrus, intel, TI etc. 8051
cepuu PowerPC Motorola (B HacTosiee BpeMs Freescale) MP(C860,850,8260
cepunARM ARM ARM7, ARM9, ARM10, ARM11
cepunINTEL Intel strongﬁll‘kl l:i: dXeS{(;iZ(; ;( (?]255)'
Samsung ¢unnan Samsung Korea S3C2410, S3C2440, u T.1.
cepuu MIPS MIPS MIPS32,MIPS63 u T.11.
AMD, Intel etc. X86 series 1386, 1686, u T.1.

B H0:xHo0# Kopeu 6b1s10 pa3paboTaHo ycTpoiicTBo noj Ha3BaHueM X-Hyper320 TKU. 3To ycTpoicTBO npesHa-
3HaveHa /1 1abopaTOpHbIX paboT B cdhepe TesleKOMMYHUKALMU. [Ipoleccop, UCIO/Ib3yeMblil B 3TOH BCTPOEH-
HOU CHCTeMe 6bLJ TOCTPOEH C MMPOIECCOPOM BbICOKOTIPOU3BOUTENBHOTO0 32-pa3psaaHbix Marvell PXA320. PXA320
obecrneyrBaeT MOBBILIEHHYIO IPOU3BOAUTENBHOCTD U JJIUTENbHBIN CPOK C/IY>KObl aKKYMyJ/IITOpa [0 CPAaBHEHUIO
¢ cyuectBytomuM PXA270, mo3BoJisish yAy4IIUTh BUJEO U ayuo Bo3MokHOCTb. WirelessIntelSpeedStep (R), oc-
HallleHHBIN TexHoJorueld MusicMax, mpelocTaB/sieT HHTeJJIEKTya/IbHble BO3MOXXHOCTHU yNpaBJIeHUsI TUTaHUEM,
KOTOpBIe NM03BOJISIOT COCTOSIHUE NTIepeMeHHOM MOLHOCTH, TaK YTO N0JIb30BaTeJIM MOTYT NpourpeisaTb MP3 g0 30
4acoB Ha TPyOKe 6e3 yliep6a /il CpoKa CyKO6bl aKKYMYJIATOpPA.

[lnata X-Hyper320TKU ucnosb3yet DC 12V (2A wau Bbie). DC 12V nopaet nutanue Ha IEB miaT, u Mmozynb
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LleHTpaJbHOTO npoleccopa obecrneunBaetT DC 5V nurtanue. BHyTpu niatel nutaHus DC 5V u DC 3.3V gaa Bcex
ycTpoicTB Ha miate. 061uit Bug miaathl X-Hyper320TKU na pucyske 1.

Pucynok 1. X-Hyper320TKUEmbedded BHemiHU B/, 060PYA0BaHUS CUCTEMbI

JlJ1s1 0CHOBHOTI'0 3KCIIepUMeHTa BCTPauBaeMOU CUCTeMbI, 3TO YCTPONCTBO, KOTOpOe MOXKeET 06y4aThb CTYZ,eHTOB
Ha [IepBOM yPOBHE C yCTPOWCTBOM HU3KOTO YPOBHS, @ 3aTeM U3y4yaThb C yCOBEPIIEHCTBOBAHHBIM YCTPONCTBOM Ha
6oJiee no3zHel cTaauu nyteM I[EB nyaThl paciimpeHys TOIbKO C yCTPOMCTBaMU HU3KOT0 ypoBHs. Crienjudukanus
[ED nuiaThbl pacliMpeHus IOKa3aHo B

AnnapaTHble cpe/icTBa U TeXHUUeCKUe xapakTepucTuku [EB miate! paciinpenus [3]

Pucynok 2. X-Hyper320TKU BcTpoeHHas cuctema (IEB n1aTsl pacimuripeHust)

JTO YCTPOUCTBO AACT 6OJIbLIOE BO3MOXKHOCTD JIJIsl CTYJJ€HTA MOHSAT YTO TAKOEe MUKPOIPOLECCOPEI, U BOOOLIE O
noHsTHe 4yTo Takoe Embedded system. CTyeHThI MOTYT YBU/AETh U paboTaTh C peaibHbIMU NPUGOPaMU B J1abo-
pPaTOPHBIX YCI0BUSIX.

CIMCOK JIuTepaTyphl

1. How Will Artificial Intelligence Affect Your Life | Jeff Dean | TEDXLA 18.01.2017.L.Y. Por, T.F. Ang, and B. Delina,
“WhiteSteg - a new scheme in information hiding using text steganography”, WSEAS Transactions on Computers,
Vol.7, No.6, pp. 735-745, 2008.

2.1. Lee, W. Tsai. “A new approach to covert communication via PDF files”, Signal Process, Vol. 90, No. 2, pp. 557-
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Abstract: In this article we discuss different approaches of text steganography. There are several text steganogra-
phy techniques, each type has its special function and all of them have respective strong and weak points.
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Cryptography is the science of using mathematics to encrypt and decrypt data. Cryptography enables you to
store sensitive information or transmit it across insecure networks (like the Internet) so that it cannot be read by
anyone except the intended recipient [1].

Steganography is a branch of information hiding and its main goal is to communicate or transmit the data se-
curely in a completely undetectable manner. Literally meaning writing in a cover is the practice of hiding messages
within other messages in order to conceal the existence of the original. The inventor of the word steganography is
Trithemius, the author of the early publications on cryptography: Polygraphia and Steganographia. The technical
term itself is derived from the Greek words steganos, which means “covered,” and graphia, which means “writing.”
Steganography is the art of concealed communication [4]. The very existence of a message is secret. Besides invis-
ible ink, an oft-cited example of steganography is an ancient story from Herodotus, who tells of a slave sent by his
master, Histiaeus, to the Ionian city of Miletus with a secret message tattooed on his scalp. After tattooing, the slave
grew his hair back in order to conceal the message. He then journeyed to Miletus and, upon arriving, shaved his head
to reveal the message to the city’s regent, Aristagoras. The message encouraged Aristagoras to start a revolt against
the Persian king. In this scenario, the message is of primary value to Histiaeus and the slave is simply the carrier of
the message [2].

Electronic communication is increasingly susceptible to eavesdropping and malicious interventions. The issues
of security and privacy have traditionally been approached using tools from cryptography. Messages can be ap-
pended with a message authentication code (hash) and encrypted so that only the rightful recipient can read them
and verify their integrity and authenticity. It is an alternative tool for privacy and security. Instead of encrypting
messages, we can hide them in other innocuous looking objects so that their very presence is not revealed. Thus,
steganography can be a feasible alternative in countries where usage of encryption is illegal or in oppressive regimes
where using cryptography might attract unwanted attention [1].

We can classify the steganography methods based on cover media as follows:

Text

Image

Audio

Video

Protocol

The text steganography is a method of using written natural language to conceal a secret message. In text docu-
ments, we can hide information by introducing changes in the structure of the document without making a notable
change in the concerned output. Storing text file require less memory and its faster as well as easier communication
makes it preferable to other types of methods. [2].

This method uses the physical formatting of text as a space in which to hide information. Insertion of spaces
or non-displayed characters, careful errors tinny throughout the text and resizing of fonts are some of the many
format-based methods used in text steganography. Some of these methods, such as deliberate misspellings and
space insertion, might fool human readers who ignore occasional misspellings, but can often be easily detected by
a computer.

This technique uses punctuation marks such as full stop (.), comma (,), etc. to hide bits 0 and 1. The problem with
this method is that it requires identification of correct places to insert punctuation marks. [2].

This method uses the synonym of certain words thereby hiding information in the text. The synonym substitu-
tion may represent a single or multiple bit combination for the secret information. However, this method may alter
the meaning of the text.

Syntactic Method. This technique uses punctuation marks such as full stop (.), comma (,), etc. to hide bits 0 and 1.
The problem with this method is that it requires identification of correct places to insert punctuation marks.

Semantic method. This method uses the synonym of certain words thereby hiding information in the text. The
synonym substitution may represent a single or multiple bit combination for the secret information. However, this
method may alter the meaning of the text.
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CSS (Cascading Style Sheet). This technique encrypts a message using RSA public key cryptosystem and cipher
text is then embedded in a Cascading Style Sheet (CSS) by using End of Line on each CSS style properties, exactly
after a semicolon. Bit 0 is embedded by placing a space after a semicolon and bit 1 is embedded by placing a tab
space after a semicolon.

Mixed-Case Font. In this method, the information can be hidden in English text using the letters as carriers. This
approach will insert one character within each 7 letters. So the hiding capacity will be very high compared to other
text steganography methods. This method was tested on some text to compute the capacity of the hiding and to
check its advantages. It will attract no attention as it will be thought as a type of these new cool fonts.

SMS-Texting. SMS-Texting language is a combination of abbreviated words used in SMS. By using full form of
word or its abbreviated form, we can hide binary data. A codebook containing words and their corresponding ab-
breviated forms is made. To hide bit 0, full form of the word is used and to hide bit 1, abbreviated form of word is
used [3].

Feature Coding. In feature coding, secret message is hidden by altering one or more features of the text. A parser
examines a document and picks out all the features that it can use to hide the information. For example, point in let-
tersiand j can be displaced, length of strike in letters f and t can be changed, or by extending or shortening height
of letters b, d, h, etc [3].

Conclusion

There are some methods of text steganography that are analyzed and provided with advantages and disadvan-
tages of each method. Each method has its special algorithm, respective capability to hide data in text and using
sphere which allows it increases its security. By using line shifting method, we can hide huge amount of data, but line
shifting method only capable for printed text because in this method, other than printed text character reorganiza-
tion program(OCR) is used and hidden information get destroyed. In word shifting method key term is algorithm
made and used for word shifting. If this algorithm found by someone else than also security destroyed. In Syntactic
method used to send very important information and hide very small amount of data. But, smart reader can eas-
ily detect or destroy secret message. Semantic method is efficient and its security is higher than previous method
because there are no such easy method to detect hidden data present but reader know huge knowledge of antonym
and synonym, detect it. In my view, Hiding Data in Paragraphs being the most efficient can be used to transmit con-
fidential data securely over the Internet.

To sum up, some methods are easily detected by attackers or destroyed by retyping and using special programs
(OCR), on the other hand, some of them is based on word structure and their meaning.
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SUMMARY

In this article, I apply the indices to the average good in each period, ie. I take the mean of the predicted
prices for all goods in one period, and use this average price as the index for the period. Triplett points out that this
average good might not exist; it is merely the good with the average quantity of characteristics purchased in one
period. For example, the “average” microprocessor may be a microprocessor with the average number of transistors
among all microprocessors marketed in one period. Such a microprocessor might not exist in the actual market, but I
take this hypothetical microprocessor as the representative of the market in one period.

A microprocessor contains the central processing unit and takes the role of the “brain” for a computer.
For the past decades, we have benefited greatly from its technological improvement. To accurately measure
the contribution of such technological improvement to economic growth, we need a quality adjusted price index,
which also helps us understand quality and technology trends in microprocessors. The quality trend in desktop
microprocessors has been extensively studied. 1 focus on microprocessors for laptops for my senior economics
thesis. Using data I newly collected on laptop microprocessor prices and performance metrics, I construct
a quality adjusted price index spanning the past ten years. Across a range of empirical specifications. These
results might suggest a different technological improvement pattern and changing pricing strategies in the laptop
microprocessor segment of the industry.

The world has benefited greatly from the Information Revolution, from the ease of online shopping to the
accuracy of medical imaging. Microprocessors, the small semiconductor chipsin our computers, tablets, smart
phones and other electronic devices, play a central role in these developments. Microprocessors function as
a computer’s brain, processing the tasks assigned by the users. The first microprocessor was introduced by Intel
commercially in 1971: Since then, innovations in production processes have driven down the cost of manufacturing,
such that microprocessors became a lot cheaper and therefore have made Information Technology (IT) more
accessible in everyday life. According to the Census Bureau, 75.6 percent of households in America reported having
a computer in 2011, compared with only 8.2 percent in 1984. More than that, microprocessors are drastically
better today than forty years ago in terms of quality. The conventional evaluation of a microprocessor’s quality
compares the number of transistors, the tiny electrical switches made of silicon on the microprocessor. As a result
of constantly shrinking the transistor sizes, technology nowadays can easily enable billions of transistors to fit
on one microprocessor, compared with only thousands in early days of microprocessors.[1]

Besides its contribution to the standard of living, progress in the microprocessor industryis a key driver of
the phenomenal productivity growth over the past few decades. To accurately measure real input and output in
the microprocessor industry in national accounts, we need quality adjusted price indices, which account for price
changes while controlling for quality. Two popular methods for computing quality adjusted price indices are
matched-model and hedonic methods. The matched-model method traces the prices for one model of goods with
constant quality features over time and averages price relatives for all of the models traced in a period. As is
common in statistical agencies, official price indices such as the Producer Price Index (PPI) by the Bureau of Labor
Statistics (BLS) for many products are derived based on the matched-model method. The hedonic method, on
the other hand, directly controls for quality changes. Previous work by Byrne has shown that the matched-model
method used by BLS for the microprocessor PPl might be biased. Rather than the slow decline post-2010 depicted
in Figure 1, a hedonic index of desktop microprocessors experiences a much sharper decline. This discrepancy
calls into question the validity of the microprocessor PP1. However, the verdict on PPI also depends on a less studied
question: for laptop microprocessors, is the PPI also biased? The contribution of this paper is to provide empirical
evidence on this question by estimating quality adjusted price indices for laptop microprocessors.
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Figure 1. BLS microprocessor PPI

The discussion of quality adjusted price indices centers around the difference between matched-model
and hedonic methods. The matched-model index is constructed by averaging the prices changes of the goods in a
sample whose quality features stay the same over adjacent time periods. [2] This is a common practice by statistical
agencies. The theory behind the matched-model is intuitive and the required data collection is straightforward.
However, the matched-model index also introduces “new goods bias.” Since there are always goods exiting or
entering the market, the sample of constant quality goods never remains the same over time. This bias is especially
notable in the microprocessors market, where life cycle ranges from 5 to 13 quarters as shown in Figure 2.
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Figure 2. Histogram of Intel Laptop Microprocessor Lifecycle

The predicted value htcharA(xi, t) is the implicit characteristic price.4 For two overlapping
periods t+ 1 and t+ 2, one can obtain the implicit characteristics prices from both periods by estimating
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[locTpoeHMne CTPYKTYpPHOM cxeMbl [ PPOBOTo
TeJIeBHU30pa

No6parumoB JloHnép baxTusapoBuy
TalmkeHTCKUN YHUBEPCUTET UHPOPMALIMOHHBIX TEXHOJIOTUM UMeHU MyxaMMa/a aJ-

Xopasmuu

TexHu4eckast OCHOBA CeTH pacnpocTpaHeHus TesieBU3NOoHHBIX (TB) mporpamMm B aHasioroBoM popmare chop-
MUpOBaJach B CBOEM CETOJHSAIIHEM BU/l€ KaK e/JUHas TexHoJorndyeckas cucrtema k koHuy 1980-x rr. K Tromy Bpe-
MEeHHU OblJIU NMOCTPOEHbI MOIIHbIE TeJeBU3MOHHBIE U paJilOBellaTe/bHbIe [JEHTPHI, ThICIYU PETPAHCISATOPOB C
COOTBETCTBYWOLEeNH HHPPACTPYKTypoH. Bes aTa MoliHas1, He MMeroIasi aHAJIOTOB B MUpe CUCTeMa O6GCIyKHUBAET
roCyZlapCTBEHHbIN CEKTOD BelLlaHUs U SIBJIsSETCs 6a31COM /151 BCeX HETOCYAapCTBEHHBIX TeJleKoMITaHuM. YacToT-
HBIU pecypc, BblJieJIeHHbIH /11 HA3€MHOT'0 TeJIeBU3MOHHOI'0 BelllaHUA, IPaKTUYeCKH MOJHOCTBIO UCYepIlaH U He
MI03BOJIsIET YBEJUYNBATD KOJUYECTBO TEJE€BU3MOHHbBIX IPOrPaMM B COOTBETCTBYIOLEN aHaI0roBOM ceTH [1]

[Ipon3BOACTBO NMPUCTAaBKU 06YCJIOBJIEHO MOSABJEHHNEM CIEMaJU3UPOBAHHOI0 KOMIIJIEKTA MUKPOCXEM, alma-
paTHO peasM3yOLIero AeKoJAupoBaHue 3TUX ¢popMaToB. [laHUpyeTCcs nosiBIeHWe YUIIOB JJIs JAeKOAUPOBaHUS
MPEG-4, BMecTe ¢ HUMH I0/DKHbBI TOSIBUTHCS U TPUCTABKHY, IeKoAupytonre 3ToT popmat. MPEG-4 npegocTaBisieT
KOMILJIEKT TEXHOJIOTUH /11 pa3paboTUMKOB, PAa3JIMYHbIX OCTABILIMKOB YCIYT U JIJIsI KOHEYHBIX [10JIb30BaTe e,

BosmoxxHoctu MPEG-4

e MPEG-4 no3BoJisseT pa3JIMYHbIM pa3paboTyUKaM CO3/1aBaTh 00'bEKTHI, 06J1aJalol e JyYllied aJanTUB-
HOCTBIO U THGKOCTBIO IPH YJIYULIEHUH Ka4eCcTBa TaKUX YCJIYT U TEXHOJIOTUH, KaK [UPPOBOE TeJieBHU/le-
HUe U MyJabTUILIMKanusg, WWW U ux pacminpeHus. ITOT CTaHAAPT M03BOJIsIeT pa3paboTyukamM GoJee
3pdeKTUBHO yNpaBAsATbh KOHTEHTOM U 60pPOThCsI IPOTUB IMPATCTBA, YTO Ha IaHHBIA MOMEHT SIBJISETCS
KpalHe aKTyaJIbHbIM.

e PassuyHble ceTeBble MPOBaiiepbl MOTYT UCNOJAb30BaTh MPEG-4 a5t o6ecrniedeHNsI IpO3pavyHOCTH JaH-
HbIX. C MOMOIIbIO CTAHJAPTHBIX NPOLEeAYp J06ble JaHHbIE MOTYT GbITh HHTEPIPETHPOBAHBI U NPe06-
pa3oBaHbI B pa3JIMuHbIe CUT'HAJIbI, KOTOPbIE MOXHO Nepe/iaTh 10 JII060H cylecTBYoLel ceTH.[2]

®opmat MPEG-4 npesiocTaBJisieT KOHEYHBIM [10J1b30BATEJISIM IIUPOKHUH CIIEKTP BO3MOXKHOCTEH, O3BOJISAIOLIUX
B3aUMO/IeMCTBOBATH C PAa3JIMYHbIMU AaHUMHUPOBAHHBIMU 06'bEKTAMMU.[5]

s Toro 4To6bI 06eCeYruTh HEOOXOUMYI0 U36UPATENbHOCTD, IPUMEHSIOT /ABa CHelyaabHbIX QUIbTPA Ha
[1AB (Hanpumep, X7250d ¢pupmel INFINEON), coesriHeHHBIX ITOC/Ie[oBaTeIbHO. Mex 1y GUIbTpaMU BK/IOYEH YCH-
JINTEJIb KOMIIEHCUPYIOLIUHA BHOCUMOE UMH 3aTyXaHHe.,

Henmoay- JeMyIbTH- 7 ]
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Puc.1. CtpyKkTypHas cxema JeKoaupoBaHus curdajaa DVB-T.

Ha puc.1. nokasaHa CTpyKTypHas cxeMa OJHOr'0 U3 BapuaHTOB pueMHHKa DVB-T paHnHux BeinyckoB. CUrHaJI ¢
aHTEHHBI IOCTYNAEeT Ha BXo/, cesiekTopa kaHasioB (CK) fenumeTpoBeix BoJiH. OH 6J1IM30K 0 yCTPOUCTBY K 06BIYHO-
My TeJIEBU3UOHHOMY CeJIEKTOPY, HO UMeeT Jiyullire napaMeTpsl (Hanpumep, cesektop TD1344 dupmer PHILIPS).
1 ynpaB/ieHUsI UM B COBPEMEHHBIX TeJIeBU30paxX UCIOJIb3YIOT CIOC06 CUHTe3a 4acTOThI. [Ipu aToM cesieKTop
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CBsI3aH C IPOLieccopoM ynpaBJieHus TeaeBusopoM ([IYT) yepes gByxnpoBozHyto nudposyto mwnHy 12C. Ha Bbixoze
ceJIeKTOpa BblJlesisieTcs crieKTp curdasa [14 co cpepneit yactoroit 36,125 MI'y (nepBas [14).[3]
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Puc. 2. CTpykTypHas cxema nudpoBoro TejaeBu3opa

Jis1 Toro 4To6bl 06ecrneyruTb He0OX0UMYI0 U30UPATeNbHOCTD, IPUMEHSIOT ABa CrelyaabHbIX GUIbTPA Ha
[TIAB (Hanpumep, X7250d pupmbl INFINEON), coearHeHHbBIX TOC/Ie0BaTeNbHO. Mex Ay GUIbTPaMU BKJIIOYEH YCH-
JINTeJb KOMIIEHCUPYIOLIUH BHOCUMOE UMU 3aTyxXaHue

Curnau c Bbixoza YIIY yepes nosiocooit ¢uptp [1P1, mopaBasoMN CUTHA 3epKaJbHOIO KaHala, IPOXOAUT
Ha ALl c a¢pekTHBHBIM pa3pelieHreM B BoceMb pa3psaoB. ALl MoxeT 6bITh CaMOCTOSITE/IbHBIM 3JIEMEHTOM HUJIH
cozlepkaThbcsl B MUKpocxeMe AemonyasiTopa OFDM. Ha Beixoge ALl BKJIIOUeH UCIOJHUTENbHBINA KacKaj yCTPOH-
ctBa APY, obecneurBalollero Mcnob30BaHUe BCero pacTBopa xapakTepuctuku ALIL YnpaBastouui curya ajs
HCIIOJTHUTEIbHOI0 Kacka/la MPUXOJUT C OJJHOI'0 U3 IOC/IeAYI0LINX LUPPOBBIX Y3JI0B Uepe3 U3MepUTe/b aMILIUTY-
bl UA. Ha Boixozie ALIT BritoveH niudpoBoii nosocoBort uabtp [1P2, KOTOPHIN MOjaBIsieT KOMIOHEHTbI CUTHA-
Jla, Jiexkalliie BHe HOMUHaJ/IbHOM 10JIOCHI TPOIyCKaHUs.[4]

Emie onHO npenMylecTBo, KOTopoe obecreyrBaeT LIUPPOBOM CUTHAJ — 3TO YBeJMYeHHe NPOIYCKHOH cr1oco6-
HOCTH KaHaJIOB NlepeJjadyM JaHHbIX. BeaeacTBue oxaTust MGpPOBbIX JaHHBIX NOSIBUJIACh BO3MOXHOCTb [iJIsl Ilepe-
Jauu GoJsiblliero kosndectBa TB kaHa/loB B Jy4llleM KauyecTBe U C JOMOJHUTeNbHOU uHPopManuen (CybTUTPHI,
JIONIOJIHUTE/IbHble 3BYKOBbIEe A0P0KKH). LiudpoBoe a¢prpHOe TesieBUAeHNEe 103BOJISIET 06eCIeYnTh HHTEePaKTUB-
HOCTb (06paTHY0 CBA3b CO 3pHUTeJIeM), KOTOpasl BK/IOYaeT COlMaJbHble ONPOCH], F0JI0COBaHHE B KOHKypcax, 06-
pasoBaTeJibHblE IPOrPaMMBbl.
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WHPopManMOHHBIE TEXHOJIOTMM B Pa3BUTHUHU

COBpEMEHHOTI'O I/IH(l)OpMa].lI/IOHHOI‘O Oﬁl.lleCTBa

PaxMmoHoBa I'ysibHOpa CagvpoBHaA
TallKeHTCKUU YHUBEPCUTET MHGOPMALIMOHHBIX TEXHOJIOTHUI

nMeHU MyxaMMa/ia aji- XopasMui

[Mousitue «MHOpMaIMOHHOE 061ECTBO» GbIJIO BBEJIEHO B HAy4YHbIN 060poT B 1960-x rogax. B 3apoxjatoiiem-
cs1 “tHPOPMaIMOHHOM 0611[eCTBE B pecypc npeBpaTuiach cama HHdopmanus. CyliecTByeT Takas noropopka: «Krto
BJIajieeT MHPOpManueH, TOT BJIaJleeT BCEM» U 3TO HaZl0 IOMHUTb.

B coBpeMeHHOM MH)OPMALMOHHOM OOIIeCTBE IJIAaBHBIM PeCypCcoM siBjisieTcs MHbopManus. [Ipoecchl ¢ Hel
6a3UPYIOTCsI HAa UHPOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUsIX. UHDOpMaliMOHHbIEe © KOMMYHHUKAIIMOH-
Hble TEXHOJIOTUU — 3TO METO/ibl, YCTPOUCTB U MPOU3BO/CTBEHHBIX MPOLIECCOB, UCIOJb3YEMbIX OOIECTBOM [IJIsI
c6opa, XxpaHeHHs], 00pabOTKHU M pacpPoCTPaHeHUsT UHGOPMAI[HH.

PucyHok 1. UndpopManusa B U306 parkeHUAX

Ha KoMnbloTepax B OCHOBHOM, J10 HeJJaBHEr0 BpeMeHH 06pabaThiBajach YUCJA0Bast U TEKCTOBast MHPOpMaIUsl.
Ho notoMy kak 60Jibliyt0 YacTb HHGOPMAIIMH Y€JI0BEK MOJMYYaeT C MOMOIIbI0 U300paXKeHUs U 3BYKa, KOMITbIOTe-
pbI HaYa/IK paboTaTh C U300paXkeHHEeM U 3ByKOM. U GoJiee BaXKHBIM sIBJIsieTCs U306 pakeHue. ECTb faxke mocioBU-
1a: «Jlydiiie oJJuH pa3 yBU/JETh, YEM CTO Pas yCAbIIATb».[1]

PaGoTa cucTeM ynpaBJieHHs] yCTPOMCTBAMH CBsi3aHHA C MPOIleCCaMy MpUeMa, XpaHeHHUs], 06paboTKHU U Tepe-
Jlauu uHopMaluu. B coBpeMeHHOM MUpe CHCTEMBbI yIIpaBJIeHUsI BCTPOEHbI MPAKTUYECKU BO BCIO TEXHUKY, TPaHC-
HOPTHBIE CPEJICTBA, CTAHKH C IPOTPAaMMHBIM yIIpaBJeHUeM U MHOToe Jipyroe. CHCTEeMBbI YIIpaBJIeHUs MOTYT IPUBe-
CTH TEXHHUKY B IeCTBHUE 0 33JJaHHOH nporpamMmme. Hanpumep, cucTeMbl NPOrPaMMHOTO YIIPaBJeHUS ONPEESIOT
BBIOOP PEKHMMOB CTUPKHU B CTHUPAJIbHON MalllMHe, 00pabOTKH JeTaly Ha CTaHKe.[2]

JJIEKTPOHHO-BbIYHCIUTEbHbIE MallMHbI (DBM) MpoHUK/IM BO MHOTHe chephl [esTeJbHOCTH YeJ0oBeKa. ITO
MOXKET MMO03BOJIUTD MEPEIOKUThL 00paboTKy HHPOpPMAIMK Ha 3JIEKTPOHHbIE YCTPOHCTBA, KOTOPbIe CIIOCOGHBI J10J1-
ro paGoTaTh U ONIEPAaTHBHO CO CKOPOCThIO, PEBBIIIAIIEH CKOPOCTh YeJ0BeYeCKol 06paboTKH HHOPMAIUU BO
MHOT0 pas.

JJ1s1 1OJITOBpEMEHHOT0 XpaHeHUs1 UHPOpMaIKH, e€ HAaKOIJIEeHUS U TlepeIady UCIOJIb3YI0TCs HOCUTeNU HHOp-
Manuu. Hocutesnu nHbopManuu MOTYT 6bITh Pa3JUYHbIMHU:

6ymara, Ha KOTOpPOU XpaHATCS TEKCThI U U306 pasKeHHUS;

MarHuTHasi JIEHTA, Ha KOTOPOH XpaHUTCS 3ByKOBasi HHpOpMaIHs;

$OTO- M KMHOIJIEHKH, Ha KOTOPBIX XpaHUTCS rpaduveckas uHdopManus;

MHKPOCXeMbl TaMATH, MArHUTHbIE U JIa3epHbIe AUCKH, Ha KOTOPBIX XPaHATCS MPOrpaMMbl U IJAHHBIE B KOM-
IbIOTEpE, U TaK JaJiee.

CpaBHUBasi ”HGOPMALIMOHHYI0 BMECTUMOCTb TPAAUIIMOHHBIX HHGOPMAaLMOHHBIX HOCUTEIEH — KHUT U COBpe-
MeHHbIE KOMITbIOTEPHbIE HOCUTEJ/IH, pa3HULA 0YEBU/IHA.
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PucyHok 2. KoMnbloTepHbIe ceTu

[7106a/1bHBIEe KOMIIBIOTEPHBIE CETH CeHYac He TOJIbKO CPeCTBO GhICTPOro o6MeHa MHGOPMAaLUEH, HO OTPOM-
HOe, U 0YeHb MOGUJIbHOE XpaHUIULLe HHPOpMaLUH.

Hudopmanonnsle TexHoaoruu (UT) — aTo BCE, UTO CBSI3aHO € 06pabOTKOM, XpaHEeHUEM U Nepeaadeit UHPop-
MalMd. ITO KpaTKoe olpeiesieHre HHPOPMAIMOHHBIX TEXHOJIOTUH, eCThb 60oJiee NOJIHOE onpejeieHne:[3]

NHdopManMoHHOe 06LIeCTBO — 3TO OGILECTBO, B KOTOPOM GOJIBLIMHCTBO PabOTAIOIIUX 3aHATO IPOU3BOJA-
CTBOM, XpaHeHUeM, epepaboTKOH, mpoAaxeld U 06MeHOM HHbOpMaLUei.

MHOrUM JIIOASIM Ha CEroJHSIIHUM JeHb HEBO3MOXKHO MPEJCTAaBUTh CBOIO XKU3Hb G€3 KOMIBIOTEPA, Ja elle U
MOJK/IIOUEHHOT0 K UHTEPHETY. CyllecTBYIOT pa3Hble OlleHKH 3ToMy. OJHU MOALEePKUBAIOT pa3BUTHE BUPTYaJib-
HOro MHUpa — WHTepHeTa, a Apyrue npeynpexaarT 0 HEU3BECTHBIX NOCAeACTBUAX. Ho 3T npousouieame B
»KU3HU U3MEHEHUS], TOBJIMSJIN U OYEHb U3MEHUJIH )KU3Hb YyesioBeyecTBa. OrpoMHOE MHOXECTBO M0J1e3HON HHOP-
MalM{d MOXXKHO HaWTH B UHTEPHETE, IPAaKTUYECKU He 3aTpayMBas Ha 3To BpeMeHU. CerofHsIHee BpeMsi — Bpe-
Msl OTPOMHBIX MOTOKOB MHPOPMALUH, KOTOPYI HEOGXOJHUMO 00pabaThiBaTh U XPaHUTb, 3TH BONPOCH! PeLIaloT
KoMIbloTepbl. CH/S 32 KOMIIBIOTEPOM CETOAHS MOXKHO TOJIYYUTb abCOJIOTHO JI06y0 nHopManuw. OfHaKO Bce
XOpolllee UMeET U TaK Ha3blBaeMble 06paTHbIE CTOPOHBI — IJI0X0e. [J106anbHas ceTh 061e0CcTyIHA. U y Bcsikoro
HMMeeTcs TaKasi BO3MOXHOCTD, KaK 3aJ1e3Th, UJIH XKe BJIE3Th B YyKy0 HHPOPMaLHOHHYI0 cucTeMy. Celiyac B BUAY
3TOTO pa3BUBAETCs 3aKOHOJATENIbCTBO, KOTOPOU JOMIKHO OYJEeT CIeJUTh aBTOPCTBOM MHQOpMAILUK, CTOATh Ha
CTpaXke COGCTBEHHHUKA UHPOPMALHU.

B 06L1ecTBe OrpOMHYIO POJIb HA CETOAHSLIHUHN JIeHb UTPAIOT CUCTEMbI pacIpOCTpPaHeHH s, XpaHeHUs U 0bpa-
60TKH MHGOPMALIMY, OCHOBAaHHBIE HA paboTe KoMIbloTepa. CylleCTBYIOT MeXperioHalbHbIe U MEX/IYHAPOAHbIE
CUCTEMBI CBSI3H, O3BOJISIOLIME 00MEHUBATHCS MHOPManed Ha 60JIBLINX PACCTOSHUSX U TEPPUTOPHUSX. Beipoc-
JIO Y IOCTOSIHHO PacTeT KOJIMYECTBO MPodeCcCHOHANbHO 3aHATHIX JIIoZel c60poM HHOPMALUY, ee HepepaboTKON
U XpaHEeHUEM.

3akji4eHue

TakuM 06pa3oM, poJib HHPOPMALMOHHBIX TEXHOJIOTUH /I COBPEMEHHOTO YeJIoBeKa BeCbMa BEJIMKA, IIOTOMY
KaK cefdac Bce GoJiblie U GOJIbLIE CAMbIX Pa3HbIX IPOLECCOB B )KU3HU Y€JI0BEKA IPOUCXOAUT He 6e3 y4yacTHsl B HUX
HH}OPMAIMOHHBIX TEXHOJIOIMH. 1 MHOTHE paGoTo/aTesu CeroiHs TPe6GYIOT OT GYAYIIUX NOTEeHIIMAIbHbIX paboT-
HUKOB — HOBBIX KalpoB 3HaHUe ycTpoicTBa [1K u yMeHHe nosib30BaHUsA HHGOPMALMOHHOHN CpefioH.
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CaM006yqune HCKYCCTBEHHOI'O HHTEJIJICKTA

XauToB A3u3bek AKMaJl yriu

TamkeHTCKUN YyHUBepPCUTET MHGOPMALMOHHbBIX TEXHOJIOTUM KMeHH MyxaMMaza ai-XopasMuiu

HelipoHHasi ceTb — 3T0 06y4aeMasi ceTb. OHa 1eHICTBYET He TOJILKO B COOTBETCTBUH C 33/JAHHBIM aJIFOPUTMOM U
dopMys1aMy, HO U Ha OCHOBAHMHU MPOILJIOTO OIbITA.

TepMuH «HelpoHHas ceTb» NMOsABUJICA B cepefiiHe XX BeKa. [lepBble paboThl, B KOTOPBIX ObIJIM MOJyYeHbI OC-
HOBHbIe pe3y/ibTaThl B JAHHOM HalpaBJIeHUHU, ObLIU NpoJiesaHbl yuéHbIMU Mak-KannokoMm u [uttcom. B 1943
roZy UM 6bl1a pa3paboTaHa KOMIIbIOTepHas MOJie/lb HEHPOHHOM CETHU Ha OCHOBEe MaTeMaTHU4eCKHX aJIF'OPUTMOB
U TEOPHUHU JlesITeJIbHOCTH F0JI0BHOTO Mo3Ta. OHU BbIIBUHYJIU NIPEAINO0JIOKEHHE, YTO HEHPOHBI MOXKHO YIIPOILEHHO
paccMaTpUBATh KaK YCTPOUCTBA, ONepUpyolye JBOUYHBIMY YMC/IaMU, U Ha3BaJ/IU 3Ty MO/ieJIb «[1OPOrOBOM JIOTH-
Koii». [lof06HO cBoeMy 6M0JI0TMYECKOMY IPOTOTUIY HelpoHbl Mak-Kasioka-IluTTca 66111 ciocOO6HBI 06y4aThCst
IyTEM NMOJCTPONKHU apaMeTPOB, ONUChIBAIOLINX CHHANTHUYECKYI0 TPOBOJUMOCTb. McciejoBaTen NpesJoKuIn
KOHCTPYKIIUIO CETH U3 3JIEKTPOHHBIX HEMPOHOB U [T0Ka3aJ/Iy, YTO NOA06HAs CeTb MOXeT BbINOJIHATD IPaKTUYECKU
JII06ble BOOOpa3UMble YUCJI0Bble UM JIOTHYecKHe ollepalniuu. YuéHnble Mak-Kannok u [IUTTC npesnoaoXuiy, 4To
TaKasl CeThb B COCTOSIHMU TaK»Ke 00y4aThbCsl, paco3HaBaTb 06pa3bl, 060611aTh, T. €. 06J1a/jlaeT BCeMU YepTaMH UH-
TeJlJIeKTa.

AJropuTM napaJsijieJlbHOH pacipe/ieIéEHHON 06pab0TKU JJaHHBIX B cepeiuHe 1980 rofoB cTaj1 MOMyJIsIpeH MO/,
Ha3BaHHeM KOHHeK1MoHU3Ma. B 1986 roay B pabote PymMenbxapTa u Mak-Kiesian/ja KOHHEKIIMOHHU3MA ObLI UC-
[10/1b30BaH /1JIf1 KOMIIbIOTEPHOT0 MO/l IMPOBAaHUSI HEMPOHHBIX TPOLECCOB.

BazoBas uzes UCKYCCTBEHHbIX HEHPOHHBIX CeTell COCTOUT B KONTMPOBAHUM CJIOXKHBIX B3aUMHBIX COeJJMHEHUN
MeX/y KJIeTKaMH UCKYCCTBEHHOT0 MO3ra TakKMM 06pa3oM, YTOObI MalllMHA CMOIVIa 06y4aThCs, paclio3HaBaTh NaT-
TepHBI M IPUHUMATh pellleHUs TaK, KaK 3To JleslaeT yesoBek. CaMoe oTpsicarollee 3aK/I104aeTCsl B TOM, UTO HEHPO
CeTb He HY>KHO IPOrpaMMHUpPOBaTh: OHa CO3/laHa /JIJ1s1 CAMOCTOSITEe/IbHOTO 00y4YeHHs.

OfiHaKO BPSIZL JIU MOXKHO FOBOPUTD, YTO HEMPOHHAsA CeTb — 3TO TOYHAs UCKYCCTBEHHas KOMNUs Mo3ra. BaxHo
OTMETUTD, UYTO HEHPO CeTb — 3TO MpeX/e BCero KOMIbIOTEPHAsA CUMYJISLUA: TaKHe CETHU CO3/iaHbl I0CPeCTBOM
IPOrpaMMHUPOBAHUSA OObIYHBIX KOMIIbIOTEPOB, B KOTOPbIX TPAJAUIIMOHHBIM 06pa3oM paboTaloT 06bIYHbIE TPAaH3U-
CTOPBI, 00’ beJUHEHHDIE B JlorM4yeckre cBsA3U. OHaKo QYHKIMOHUPYIOT OHM TaK, KaK OyATO COCTOSAT U3 MUJLIMAP-
Jl0B KpPOLIeYHbIX KJeTOK M03ra, paboTalllUX NapaieibHo. KOMIblOTepHast CUMYJISLUSA — 3TO JUILIb KOJIJIEKI U
anrebpanyecKux nepeMeHHbIX U MaTeMaTH4eCKHUX YpaBHEeHUH, KOTOpble COOMPAIOT UX BOEJUHO.

CoenuHeHMe MeX/y 6JI0KaMHU XapaKTepU3yeTCsl YMCJI0M, KOTOPOe Ha3blBAaeTCs BECOM U MOXKeT ObIThb, KaK I0-
JIOXKUTEJIbHBIM (KOTZia OAUH 6JIOK BO30YX/AaeT APYroi) Uiu OTpUllaTebHbIM (KOI/la OJUH O6JIOK BJIOKUPYET UIU
noJiaBJjsieT Apyroi). YeM Bblllle BeCc 3TOM CBA3U, TEM CUJIbHee OJUH 0JIOK BJIUsIET HA APYroi. ITO HallOMUHAET To,
KaK B )KMBOM MO3re KJIETKU OKa3bIBaIOT BJIMSHUE APYT HA ApyTa.

PucyHok 1. Tonosiorusi HeiipOHHBIX ceTeill

Tomosiorusi HEMPOHHBIX ceTel pasjesieHa Ha ciaeayiouue dyactu: Feed-forward u feedback, Cetp Xondunga,
Cetb BAM (Bidirectional associative memory).
Feed-forward u feedback. HeiipoHHas ceTb npejcTaB/isieT CO60M COBOKYNHOCTb 6O0JIbIIOTO YHCJIa CPAaBHU-
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TeJIbHO IPOCTHIX 3JIEMEHTOB - HEPOHOB, TONOJIOTUS COeJUHEHUHM KOTOPBIX 3aBUCUT OT THUIa ceTH. HekoTopble
HeNpPOHBI CBSI3aHbI C "BHEIIHUM MUPOM", HEKOTOPbIe TOJBKO C APYTUMHU HelpoHaMu (CKpbITble HelpoHhl). Cyle-
CTBYET JiBa OCHOBHbIX THIA Tonosioruu HC: feed-forward (c npsimoii cBsi3b10) u feedback (c o6paTHoO¥ cBs3b10). B
feed-forward ceTu curHas pacrnpocTpaHseTcsl TOJbKO B OJJHY CTOPOHY, T.€. CETb He UMeeT NeTel.

B feedback HelipoceTu BbIXO/IHOW CUTHAJI OT HEHpPOHA MepeJlaeTcsl Ha BXOJ, IPYTroro HelpoHa, HAa TOM Ke WU
npeAblylleM YPOBHE.

TepmuH feedback (o6paTHas cBsI3b) yKa3blBaeT cocob coeZjMHeHUsI HelpoHOB. Ho He ciieiyeT nmyTaThb ero u
back propagation. Back propagation aTo metoz o6yuenus feed-forward Heiipoceteit. B meToje back propagation
olM6Ka Ha MocjaejHeM (BbIXOAHOM YPOBHE) UCIIO/Ib3yeTCs AJI1 KOPPEKI MU BecOB Bcel ceTH (pacnpocTpaHeHHUs
ob6paTHO yepe3 ceThb). Feedback HelipoceTu He ucnonb3yoT back propagation gss obydyeHus. Back propagation
HellpoceTb 3TO He HellpoceTh ¢ TonoJiorueit Feedback.

Feed-forward HelpoHHBIE CeTH MOTYT ObITh KOHTpOJIMpyeMble (supervised) WM He KOHTPOJIMpPYeMble
(unsupervised). KoHTposinpyeMble HelpoHHbIE CETH BO BpeMsl 00y4eHUsl CPAaBHUBAIOT CBOUM OTBET C 3apaHee U3-
BECTHBIM, B TO BpeMs KaK HEKOHTPOJIMPYEMBbIE He JesIaloT 3TOTO.

CeTb Xonduaa peasnsyeT acCOLUATUBHYIO NaMATh, aJipecyeMylo o cofepkuMoMy. MHOrja TaKyio ceTh Ha3bl-
BalOT Takke MoJe b0 Xonduiia. OHa COCTOUT U3 OHOTO CJ1051 HEHPOHOB, KOTOPBIE BBINOJHSAIOT QYHKLUH BXOZ0B
Y BBIXO/I0B OZJHOBPEMEHHO.

Cete Xondgmnga
PucyHok 2. Cetb Xonduaga

CoeauHeHUs MexAy HelipoHaMu cuMMeTpuuHbI (T.e.Wij=Wji), kak nmokasaHo Ha pucyHke. Kaxx/ib1i1 HEHpPOH co-
eJJUHEeH CO BCeMM JPYTMMHU HeWpoHaMU. Bce HeHPOHBI MCNO/IB3YIOT NOPOTOBYI0 QYHKLIUIO aKTUBALUU U MOTYT
JlaBaThb Ha BbIX0oZie ABa 3HaueHUs: -1(off) u +1(on). Bbixog kaXkgoro HelpoHa 3aBUCUT OT NPeJbIAYIILEr0 YPOBHSA
ero akTuBaLuM. CeTb PYHKLMOHUPYET LUKINYECKU. UTepaluu NpoUCXOAAT [0 TeX M0p, TOKa BbIXO/JHble CUTHAJIbI
HeWPOHOB He NlepecTaHyT MeHAThCS.

CeTtp Xondunja cnocobHa K 060011eHNI0, BbIpabaThiBas MPaBUJIbHbIe BbIXOJHbIE CUTHAJIbI, HECMOTPS Ha UC-
Ka)KeHHble BX0/bl. TaKHe CeTH yCnelHo NPUMEeHSI0TCA /11 pacllo3HOBAaHUS 00pa30BB U B 3aJja4aX ONTUMHU3ALUU.
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Microprocessors today

Dekhkonov Oybek Ravshanovich

Tashkent university of information technologies named after Muhammad al-Khwarizmi

Today’s microprocessors are immensely powerful, capable of executing complex instructions at a faster rate
than ever before. As computers grow ever more sophisticated, engineering science begins to run up against
puzzling challenges. The continued forward march of microprocessor technology depends as much on pure
computing research as it does on cutting edge developments in other fields of science. The engine of microprocessor
development in the 21st century may well be the creation of new forms of miniaturization or new semi conductive
alloys that permit ever more transistors to be placed on a microchip. Though it is not known if Moore’s Law can
stand up against these unprecedented technical challenges, it is indisputable that today’s microprocessors are more
powerful than anything that could have been imagined at the dawn of the computing age over half a century ago. As
increasingly globalized societies demand better computing technology, more great advances are sure to be made.

The Microprocessor Today: Far-ranging, illustrated article on the current state of microprocessor technology
that originally appeared in IEEE Micro, an official journal of the Institute of Electrical and Electronics Engineers
Computer Society.

The Future of Microprocessors: Another article original sourced from IEE Micro that discusses trends and
potential future developments in the field of microprocessing and the challenges and costs associated with new
microprocessor technology.

Future of Microprocessors: Huge Performance Gains Now a Reality: Scholarly article focusing on the performance
gains possible within the near future of microprocessor technology.

The internal arrangement of a microprocessor varies depending on the age of the design and the intended
purposes of the microprocessor. The complexity of an integrated circuit (IC) is bounded by physical limitations of
the number of transistors that can be put onto one chip, the number of package terminations that can connect the
processor to other parts of the system, the number of interconnections it is possible to make on the chip, and the heat
that the chip can dissipate. Advancing technology makes more complex and powerful chips feasible to manufacture.

A minimal hypothetical microprocessor might only include an arithmetic logic unit (ALU) and a control logic
section. The ALU performs operations such as addition, subtraction, and operations such as AND or OR. Each
operation of the ALU sets one or more flags in a status register, which indicate the results of the last operation
(zero value, negative number, overflow, or others). The control logic retrieves instruction codes from memory and
initiates the sequence of operations required for the ALU to carry out the instruction. A single operation code might
affect many individual data paths, registers, and other elements of the processor.

As integrated circuit technology advanced, it was feasible to manufacture more and more complex processors
on a single chip. The size of data objects became larger; allowing more transistors on a chip allowed word sizes
to increase from 4- and 8-bit words up to today's 64-bit words. Additional features were added to the processor
architecture; more on-chip registers sped up programs, and complex instructions could be used to make more
compact programs. Floating-point arithmetic, for example, was often not available on 8-bit microprocessors, but
had to be carried out in software. Integration of the floating point unit first as a separate integrated circuit and then
as part of the same microprocessor chip, sped up floating point calculations.

Occasionally, physical limitations of integrated circuits made such practices as a bit slice approach necessary.
Instead of processing all of a long word on one integrated circuit, multiple circuits in parallel processed subsets
of each data word. While this required extra logic to handle, for example, carry and overflow within each slice, the
result was a system that could handle, for example, 32-bit words using integrated circuits with a capacity for only
four bits each.

With the ability to put large numbers of transistors on one chip, it becomes feasible to integrate memory on the
same die as the processor. This CPU cache has the advantage of faster access than off-chip memory, and increases the
processing speed of the system for many applications. Processor clock frequency has increased more rapidly than
external memory speed, except in the recent past, so cache memory is necessary if the processor is not delayed by
slower external memory.

Embedded applications: thousands ofitems that were traditionally not computer-related include microprocessors.
These include large and small household appliances, cars (and their accessory equipment units), car keys, tools and
test instruments, toys, light switches/dimmers and electrical circuit breakers, smoke alarms, battery packs, and
hi-fi audio/visual components (from DVD players to phonograph turntables). Such products as cellular telephones,
DVD video system and HDTV broadcast systems fundamentally require consumer devices with powerful, low-cost,
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microprocessors. Increasingly stringent pollution control standards effectively require automobile manufacturers
to use microprocessor engine management systems, to allow optimal control of emissions over widely varying
operating conditions of an automobile. Non-programmable controls would require complex, bulky, or costly
implementation to achieve the results possible with a microprocessor.

Microprocessor control of a system can provide control strategies that would be impractical to implement
using electromechanical controls or purpose-built electronic controls. For example, an engine control system in
an automobile can adjust ignition timing based on engine speed, load on the engine, ambient temperature, and any
observed tendency for knocking—allowing an automobile to operate on a range of fuel grades.
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Picture 1. Architecture of microprocessor Z80

A microprocessor control program (embedded software) can be easily tailored to different needs of a product
line, allowing upgrades in performance with minimal redesign of the product. Different features can be implemented
in different models of a product line at negligible production cost.
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Software and hardware of creating robotic eye analizator
system

c.t.s. Turapov U.U,, assistant Muldanov ER., assistant Mallaev O.U.
The Republic of Uzbekistan

Nowadays more than dozens of systems created on recognising pictures automatically have been being used. [7]
Firstly, this system uses certain methods for biometric verification (to separate important pictures among picture
database (DB) system) and for identification ( to identify one picture among other pictures). Biometric passport
system is an example for such kind of systems.

When using distant multirange specrtial image capturing device, it is required to carry on research on
classification device that automatically identifies colored pictures taken from earth area on certain distance, that is,
to execute the stages of creating the robotic eye analyzator system (REAS).

The issue of creating REAS that evaluates and analyzes the amount of different colors in a picture: REAS should
identify and analyze all colors and their amounts in such way, that it should accomplish eye emotion of a human
and all other conditions entirely. We aimed at chosing mathematical methods, to develop algorithm of methods, to
create software in C++ for the process of analyzing and evaluation of REAS different colors amount.

The application of REAS, the image of earth area from certain distance is given in figure 1 below. We classify each
color into color classes (colors of picture into 1,2,3,4 and 5 classes), for example: the area of light and dark brown
dry earth, blue drinking water and groundwater reserves or good lands are separated with green color.

It is important to separate color stripe of picture taken by multirange specrtial image capturing device:

The color wave length is received according to the following term: 0,40-0,44, 0,58-0,62, 0,66-0,72 and 0,80-1,00
micron (10 meter).

1. We will identify that these ranges are equal to violet (0,40-0,44), green (0,58-0,62), red (0,66-0,72) and
infrared (0,80-1,00).

2. We allocate each color to natural reserves of earth area and as a result four dimensional vector will appear
xX= (xl,xz,x3,x4)', here X, —the total of violet color, X, —the total of green color,j.c3 -the total of red color and

x, —the total of infrared color.

As a result of creating identification algorithm of colors class, the initial stage of REAS device is a problem. In

the given figure 1, the main earth area is divided into 5 classes and it is shown with pointer. First pointer is green
grass, the second pointer are river and lakes and etc.

Fig 1.The data taken by multirange spectral image capturing device(a)- the colored picture of captured
earth area; b)- the result of color classification by computer)
The algorithm process of color separation in colored pictures [7] are given extensively and shown in
figures 2 and 3.
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2. Spline method and graph in color separation.
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Figure 3. The algorithm of color diagram identification.

The main goal of our research from resources[6,7] is to recognize amount of colors using [2,3,4,6,7,8, 19,20,25]
methods in identification of colors, to determine total amount of each color and to separate them in initial stage of
REAS.

It is required to make input parameters in the form of three dimensional matrix.

A= {M,N, K},(1)

here, M is the number of matrix columns and N- is the number of given matrix lines, and K -is the number of
colors and classes.

The recognition and classification of colors are divided into stages given below [6,19,..,30]:
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1. The colored picture taken by multi range spectral is separated by color into K-color or the class is chosen
and A is placed to [n][m] [k] matrix and its form is depicted;

2. The earth area from certain distance is determined by A[n][m] [k] color matrix taken from classified
colors and number of M, N, K is determined by it.

3. The number of class or existing colors, the number of each color, the number of color matrix colomns and
lines are determined from taken colored picture.

4. To create mathematical model, software and hardware of robotic eye analyzator that is analyzed on the
basis of each color or class criteria.

For the solution of all above mentioned issues the REAS algorithm that can recognize 14 different colors, its

criteria and the software complex in C++ (SC) are created and its main window is given in figure 4.

= - - = [ S ]

|Yellow j

There are 4 color Select

Sum: there 14 color

Yellow

Ok

Back

Figure 4. The view of main window of color recognition software.

The structure, goal, objectives, components overview of elaborated software complex (SC), its interdependence
and instructions for user are given. SC is intended for processing statistic data, developing informative parameters
complex, creating REAS that evaluates colors and for controlling this system by computer. Nowadays, the application
of SC helps to organize solution for simulating complicated processes in different spheres.

SC helps to solve following questions:
To process initial data statistically.
To determine correltion link for identification of colors parameters.
To choose local criteria for the development of informative colors parameters complex.
To create multi-criteria method for the development of informative parameters complex.
To create mathematical model using informative parameters complex.
To create criteria algorithm of evaluation model adequacy.

oUW

Analysis of scientific books are carried out on changes of earthquakes, dumping from one parameter to another
or to create predicting method for the abnormal events, to determine address, strength and time of future seismic
events or to be able to solve the problem beforehand is being studied. Information about abnormal changes of
electromagnet, gravitation waves, abnormal enraging of ionosphere, seismic noice, different acoustic vibrations and
others are given in the following resources which about reporting beforehand. [1,5,10,.,,18,21,22,23,31,32].

How to use set REAS device on created SC in other fields, many geophysical scientific research results
using local and multi criteria, mainly the prediction of nonferrous metal reserves ( on the basis of metals parameter
density) and the seismic process is being studied scientifically.

In conclusion, the research is held on existing natural resources in the territory of Uzbekistan with created REAS
device and its SC for the last time and the analysis of work of search expedition groups are organized. For increasing
the efficiency of this search works, airplane, satellite and space station in determining on distance it is important to
create REAS device equipped with multi range spectral searching tools and to improve its possibilities considered
to be the main problem. Following problems in different spheres can be solved with the help of data taken from
REAS device: to determine the resources of cropland, to evaluate the amount of gathered harvest, to determine the
amount of pests impact on aricultural harvest, to expand forestry, to determine the quality of air and water, to carry
out geological and geographical research and others.
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OCHOBHBIE ITOHATUA napaﬁonnqecxnx CIVIAaNHOB

[TappaeBa Hunydpap A6iyBaxo60BHa
accucTeHT Kadepbl "AJITOPUTMHU3ALIMS U MaTeMaTUYeCKOe MOJieJTMpOBaHue"

TallKeHTCKOro YHUBEPCHUTETA I/IH(l)OpMaL[I/IOHHbIX TeXHOJIOTUH

Ho6parumos JloctoH baxpoM yriu
CTyZAeHT 2 Kypca ¢pakysbTeTa "[I[porpaMMHbINA UHXKUHUPUHT"

TallKeHTCKOro YHUBEPCHUTETA I/IH(l)OpMaL[I/IOHHbIX TeXHOJIOTUH

3HayMTeNIbHOE MeCTO IpU 00paboOTKe pe3y/NbTaTOB HAOGJIOJEHUH 3aHUMAIOT 33/a4yd UHTEPHOJSALUU U
alnpoKCUMalUK JaHHbIX U3MEPEHUH, 3aJaHHbIX Ha JUCKPETHBIX ceTKaxX (06bIYHO B ¢popMe TAGIML, OTCYETOB).
Teopust uHTepnONALMH GYHKLUH TOJTMHOMAMH LeJIbIX HEOTPULIATEIbHBIX CTelleHel

P(x)=a,+ax+ax’+..+a x" (D

rae a, - ko3pbunreHTs noauHoMma (i = 0, 1, .., m), m - cTeneHb NOJMHOMA, JAaeT HaM OJJUH U3 HauboJee
IIMPOKUX KJIACCOB MaTeMAaTH4YeCKUX MO/ieslel IPOLEeCCoB.

BMecTe ¢ TeM A/ MHOTMX TpaJULMOHHBIX 3334 IMOCTPOEHHUs IIOJHHOMOB BBICOKHX CTelleHed m,
MHTEPIOJUPYIOLUX OJHOH «IJI06aJbHON» GOpMYJI0H 3aaHHble PYHKIUHU B y3/aX OTpe3Ka KOHEYHOW JIJIMHBI,
XapaKTepHbl MaJIONPUSATHBIE SBJIEHHUs, 3aK/I0YAIOLIMECs B GBICTPOM POCTE BEJUYMH OLIMOGOK MEXAY y3J1aMU
MHTEPIOJISALUY CPOCTOM CTENIEHU TOJIMHOMOB. OHU BeJy T K TOMY, YTO OTCYTCTBYET CXOJUMOCTb HHTEPIIOTUPYIOLUX
HOJINHOMOB K QYHKLHH.

OuleHKM TOYHOCTH HPUOIMKEHUs QYHKLIUMHA KyCOYHO-IOJHMHOMHAJBHBIMU WHTEPHOJSHTAMU 3aBUCAT OT
AubdepeHMaTbHBIX CBOMCTB UHTEPNOJUPYEMbIX QYHKIUHN, OT UX IVIaJIKOCTU U OT criocoba pa3breHUs Ha MaJible

MHTEpBaJIbl [OJHOIrO OTpe3Ka [a,b], Ha koTopoM 3aaHa dyHkuus f(x). Co31aeTCs CeTKa y3J10B MHTEPIOJSALUN

a<x,<x,<x,<..<x <b, (2)
KOTOpasi IBJISIETCS PAaBHOMEPHOM, /Y 1Al HHTePNoJsALUY h BeiGupaeTcs no popmysie
h=x,,-x =const, 3)

Y CTaHOBUTCSl HEPAaBHOMEPHOM, ec/iu pa3brueHue 0Tpe3Ka NPOU3BOAUTCS HA UHTEPBaJIbl IPOU3BOJIBHOM
JIJIAHBL.

OlleHKM MaKCHMaJsIbHbIX 3HAYE€HUH OLIMGOK HMHTEPNOJISIUKA KYCOYHBIMH MOJUHOMAaMH Pa3JUYHbIX
CTelleHeHd B JINTepaType MO YHUCJIEHHOMY aHaJ/IM3y MOJIyYeHbl B Pe3y/IbTAaTe UCCJe/[OBAHUS OCTATOYHBIX YJEHOB
$bopMys [1/ish TOJIMHOMOB, MTOCTPOEHHBIX B COOTBETCTBUHU C MeToZaMu HbioToHa u Jlarpawxka. Eciu mMeTpuka
3aj1aHa B mpoctpaHcTBe C™, To HUMEIOT MECTO C/IeyINHe HEPABEHCTBA [Jisl KYCOYHbIX TOJTMHOMOB Pa3IUYHbIX

cTeneHel [2]:
1) /11 HOJTMHOMOB HYJIEBOM cTeneH!U (KyCOUHO-NIOCTOSIHHBIX QYHKI[UH):

1
P00~ 70| max] (o} @

2) A5 OJIMHOMOB 1-11 cTeneHU (JIOMaHbIX UJIU KyCOYHO-JTUHENHBIX QYHKIUN):

|P(X) - f(X)| < lmax| f"(X)|112; (5)

3) AJ151 TOJIMHOMOB 2-U cTeneHu (KyCOYHO-KBaZpaTUYeCcKUX QYHKLUM):

|P(x) - A(x)|< ?max‘ (|8 (6)
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4) nis NOJIMHOMOB 3-# cTeneHH (KYyCOYHO-Kybuueckux GyHKIUM):

3 | | 7
P(x)— f(x)| < mma}q O 7

B ciiy4yae He paBHOOTCTOSILIMX Y3JI0B HepaBeHCTBA (4) - (7) Takke NPUTOHBI [ OLLeHKU TOYHOCTH
HHTepnosALUU. OT/INYMEe COCTOUT B TOM, YTO B IIpaBble YaCTH BbIpaKeHUH M0/[CTABISETCS MaKCHMaJbHOE
3Hayenue mara h_ .

HepocTaTkoM MeTOZ0B MHTEPNOJSALUU KyCOYHBIMU MOJTMHOMAMH SIBJISIETCS OTCYTCTBHE [JIAJKOCTH
HMHTEPIIOJISHTOB B HEKOTOPBIX TOUKAX, IOCKOJIbKY UMEIOT MECTO pa3pbIBbI IPOU3BOAHBIX B y3/1ax. [I[prBeseM
3/leCb MaTeMaTHU4YecKoe oImpejesieHUue NMOHATHS IaJKol dyHKuU [1].

OyHkuusA f{x) Ha3bIBaeTCs IJIaJKOW Ha oTpe3ke [a,b], ecau oHa HelpepbIBHA HA 3TOM OTPe3KE U UMeeT Ha
HeM HellpepbIBHYIO0 NPOU3BOAHYIO f(X).

Hapsizy caTuM onpeiesieHUEM C LIeJIbI0 TOJYEPKHYTh ClIOCOOHOCTh GYHKIIMH K MHOTOKPATHOMY HENTPEPBIBHOMY
nuddepeHINPOBAHUIO, YHOTPe6/IAeTC TEPMHUH  «CTelNeHb MMaAKocTh». OH O3Ha4YaeT BeJUYUHY MNOpsAKa
HaMBBICLIEH MPOU3BOAHOM, KOTOpas HENpepbIBHA HA IAaHHOM OTpe3Ke.

BBezieM ellle HECKOJIBKO HEOOX0AUMBbIX ONIpe/ieIeHUM:

e  OyHkIUA f{X) Ha3bIBaeTCs KYCOUHO-HENPEePbIBHON Ha oTpe3Ke [a,b], ec/iv OHa onpeie/ieHa U HellpepbIBHA
BCIOly Ha [a,b], 3a MCK/II0OYeHHEM, GbITh MOXKET, KOHEYHOT 0 YMCJIa TOYEK X, (a<X,<X,<..<X <b), B KOTOpBIX
CYLeCTBYIOT IpeJiesibl [ cnpaBa U cieBa. TakuM 06pa3oM, KyCOUHO-HelpepblBHAs Ha [a,b] yHKuus
HernpepbiBHA Ha KaXK/IOM U3 HHTEPBAJIOB (X, X, ).

o OyHkuuda f(x) Ha3bIBaeTCs KYCOYHO IVIaZIKOU Ha oTpe3ke [a,b], ecay oHa KYCOUHO-HeNpepblBHA U UMEET
KYCOYHO HellPePbIBHYI0 MPOU3BOJHYIO f'(X) Ha 3TOM OTpeE3Ke.

YacTHBIM ci1y4aeM KyCOUHO-IVIaJKOW QYHKIMU SIBJISETCS HeNpepbIBHAs KYCOYHO IVIaJiKasi HAa oTpe3ke [a,b]
dyukuusa. OHa mpefcTaBJsieT coboil PyHKIMIO, KOTOpasg HempepblBHA Ha [a,b], U KpoMe TOro, CyllecTByeT
pas6ueHKe OTpe3Ka Ha YaCTUYHbIEe OTPE3KH [X,X, [, P KOTOPOM QYHKIMsA ABJAETCA [IaJIKOH Ha KaX/J0M U3
3THX OTPE3KOB.

[loHsITHE TJIAAKOCTH TECHO CBSI3aHO C IOHATHEM KPHUBU3HBI U paZiuyca KpuUBU3HBL Eciu GyHknusa f(x) B
OKPECTHOCTH TOYKH X HMMEET HeNMpPEPBhIBHYIO MPOU3BOJHYIO U B CAMOW TOYKe BTOPYIO MPOU3BOJLHYIO, TO pajilyc
KPUBU3HBI NOJYUHSETCS CIeIyI0IEeMY COOTHOLIEHHIO [2]:

1 /&)
RQ) (14 ()"

(8)

KpuBusHo#t paguyca R HasbiBaeTcs yuciao 1/R.[lpu manbix 3HaueHUsx f'(x) (f'<< 1) paauyc npubJMKEHHO
paBeH R(x) @ 1/f"(x).

CntaliHBl KaK KJIAacC KyCOYHbIX QYHKLIUHN BCAeJCTBUE psjia NPEeUMYIeCTB Nepef JpYyrMMHU MeToJaMH
annpoKCUMalMyd HaxoJAAT Bce 6GoJiee IIMPOKOe NPUMeHeHHe NPHU pa3paboTKe amnmapaTHbIX U NMPOrpaMMHbBIX
Cpe/iCTB aHaJi3a U BOCCTAHOBJIEHUS CUTHAJIOB, PaclIMpsis paMKU TPaJMIMOHHBIX MOAXO0A0B K MPHUOJIMMKEHUIO
byHKUUN

1) ¢ynknua S (x) HempepblBHa Ha oTpe3Ke [a,b] BMecTe cO BCEMH CBOMMH NPOU3BOJHBIMHU 10 HEKOTOPOTO
nopsiika r;

2) Ha Kax1oM uHTepBane [x,x, / dyHKuus S, (X) coBmajzacT ¢ anreOpanyecKuM moamHoMom P (X) cremenn m:

S,(x)=P (x)=a, +a, (xx)+a,(xx)+.+a (xx)" (9)

Pa3HOCTb MeXy CTeleHblo CIJIaiiHa U HAUBBICIIUM MOPSIIKOM I (M-r 1leJ1oe YHUCJI0) HEMpPePbIBHON Ha OTpe3Ke
[a,b] mpousBogHOM Ha3bIBaeTCs AedpeKTOM CIaiHa [2].
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KiimHunyeckas 3¢pPpeKTUBHOCTb NPUMEHEHUS

NeKTUHA NPH JiedeHUHU 60/ibHbIX OK3

MopaxumoBa X.P,, Mamapunosa II.C.,

Axky6oBa Y.b., AtaxkanoBa M.10.

Y36ekucTaH, YpreHuckui ¢punvan TMA

Hamu usydeHo Takke KJMHHUYECKOe TedyeHHe 60J1e3HU U 3PPeKTUBHOCTb NPUMEHEHUs NeKTHHA Y 60JIbHbIX
OCTPBIMHU KHULIEYHBIMU UHPEKIUAMU YCTAaHOBJEHHOHN U HEYCTaHOBJIEHHOH 3THOJIOI MU,

13 101 o6cnesoBanHbIX 60sbHBIX ¢ OK3 y 20 3a60J1eBaHMEe BbI3bIBAIM YCJIOBHO-IATOr€HHbIE MUKPOOPTaHHU3-
MBI U3 CEMeNCTBa KHIleyHbIX, y 81 sTnosoruto OK3 o0CTyNHBIMU MeTOAAMHU YCTAHOBUTD He YAA/I0Ch.

Bosie3Hb HauMHaIach y 60JILIMHCTBA 06C/1e/J0BAaHHbIX TIAllUEHTOB YMEPEHHO BblpaXK€HHBIM TOKCHKO30M, IPH
KOTOPOM TeMIlepaTypa TeJa 0CTaBajlacb HOpMaJIbHOH WJIM NOBBICHJIACH J10 cy6debpuibHOM. B KaMHHYeckol Kap-
THHE Ha IepBbIH IJIaH BBICTYIAJ] CHHAPOM OCTPOro racTPO3HTEPUTA: TOLIHOTA, PBOTA, 04eHb CHUJIbHbIE CXBAaTKOO-
6pas3Hble 6011 PEXYILIero xapakTepa B 3MUIacTpalbHOM 06J1aCTH. Y HEKOTOPBIX 60JIbHBIX 3a60/IeBaHKe HAa4yal0Ch
6ypHO, yepe3 1-3 yaca nocje ynotrpeb/eHrs MUILHM, C BbIpaXKeHHOM MHTOKCUKAlMel: NoBbllIeHHue TeMIlepaTyphl
TeJsla C 03HO60M, 06111as cJ1a60CThb, FOJI0BHbIE 60JIH, ['0JIOBOKPYXEHHE, TOIHOTA, PBOTA, CyXOCTh BO PTY, ypyaHUe,
6011 B )xuBOTe. CTyJ GblJ1 06UJIbHBIN, BOJAHUCTBIH, peJiko co cau3bio. JJuchyHKIUA KUllIeYHHKa HabJ104a1ach y
Bcex 60JIbHBIX. Y 35% 60J1bHBIX Ty 6611 10 10 pa3 B cyTky, y 15% nanueHToB - 60ee 10 pa3 B CyTKH.

[Ipu aHa/IM3e KIMHUYECKUX CUMIITOMOB Y 60JIbHBIX CO cpeiHeTsKéIbIM TedeHHeM OK3 HeycTaHOBJIEHHOH 3TH-
0JIOTMH B OCHOBHOM M KOHTPOJIbHOH I'pyIIIax BbISIBJEHO, YTO HOpMa/IU3alus TeMIepaTyphl Teja, IpeKpalieHue
TOLIHOTBI, PBOTHI B OCHOBHOM IIPOMCXOAUJIO K Hadyasly BTOPBIX CYyTOK, BOCCTAHOBJIEHHE alllleTUTa B Hadase Tpe-
TbUX CYyTOK, KyIMpoBaHHUe 60Jiell B ®KUBOTeE, HCYe3HOBEHHE C1a60CTH — Ha TPETbU CYTKU B OCHOBHOH, K KOHLy Tpe-
TbUX - HaYa/ly 4YeTBEPTBIX B KOHTPOJIbHOH rpynnax. OgHako, 06/I0)KeHHOCTb 13bIKa U 60JIM B XKUBOTE ¥ GOJIbHBIX
IpYU TPaULMOHHOM JIeYeHUH HabJIl0[aIu JOCTOBEPHO GoJiee JJIUTENbHO, YeM y GOJIBHBIX [T0J1yYaBIIMX eKTHH
(trabauua 1). Hopmanusanus cTy/1a B OCHOBHOH IpyIille HIPOUCXOAu/Ia B CpeIHEM HA OAHU CYTKU GbICTpee, UeM B
rpyInie KOHTPOJIs, 0HAKO, Pa3/IMYUs CTATUCTUYECKU HeJJOCTOBEPHBI.

Ta6uauna 1.
IIpoj0/KUTEIBHOCTD KIMHUYEeCKHX CUMITOMOB 60J1e3HM (B AHAX)
y 601bHbIX OK3 ycTaHOB/I€HHOM 3THO/I0THEH

OcHoBHasA rpynna KoHTpoJibHaA rp.

CHUMIITOMBI (n=9) (n=11)

Mosbimerye 13406 1,5+07 > 0,05
TeMIepaTyphl TeJa

03H06 1,0+£0,0 1,0+ 0,0 > 0,05
CyiabocTb 24+0,6 2,6+0,7 > 0,05
l'osi0oBHAs 60J1b 1,6 +0,0 1,7+0,7 > 0,05
['oJI0BOKpYKEHHE 1,0+0,0 1,7+0,6 > 0,05
[110X0¥ anneTuT 21+0,3 23+0,5 > 0,05
TomHoTa 1,0+£0,0 1,2+0,5 > 0,05
PBoTa 1,0+0,0 1,0+ 0,0 > 0,05
CyxoCTb BO PTY. 1,2+0,5 1,5+0,5 > 0,05
06J103KEHHOCTD A3bIKa 32+04 39+0,6 > 0,05
BoJsib B anuractpuu 22+0,3 32+04 > 0,05
BoJib BOKpyT nynka 2,6+0,3 3,5+0,3 <0,05
Ypuanue 1,8+0,3 21+04 > 0,05
Kuakuu ctya 24+0,3 3,2+0,3 <0,05
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B rpynne 6o0sbHbIX OK3 ycTaHOBJIEHHOHN 3THOJIOTMHU ObIIN MCC/IeI0BaHbl MAllUEHThI TOJBKO CO CPeLHETSKE-
JIBIM TeyeHHeM 3a6o0JsieBaHus. [Ipy aHa/IM3€e N0JIyYeHHBIX JaHHBIX He YCTAaHOBJIEHO JJOCTOBEPHBIX Pa3IMUMH B CPO-
KaX KyIMPOBaHUs KJIMHUYECKUX CHMIITOMOB 60J1e3HU Y 60JIbHBIX OCHOBHOUM U KOHTPOJIbHOM I'pyIIIL.

CpaBHUTeJIbHBIM aHA/IU3 pe3y/IbTaTOB IEKTHHOTepanuu y 601bHbIX OK3 ycTaHOB/IEHHOM U HEeyCTaHOBJIEHHOH
3THOJIOTUH He BbISIBUJ JOCTOBEPHBIX Pa3JMUYUM B CPOKAaX KYNHPOBAHUS KIMHUYECKHUX CHMIITOMOB 60JIE3HU MO/
JlelicTBHEM NeKTHHA B 3TUX I'pyNIax NalueHTOB. Pe3ynbTaThl Mcclej0BaHUSA IPe/iCTaBleHbl B Tabaule 5.4.

[Ipu uccnenpoBanuu CMII B kpoBU y 601bHBIX OK3 HeycTaHOBJIEHHOM 3THOJIOTHY, IPU JIETKOM TeueHUU 60J1e3-
HMU, 3TOT NOKa3aTeJsb Bo3pacTal B 1, 4 pa3a, a Ipu cpefHeTs:KéI0M — 1,7 pasa, 10 CpaBHEHUIO CO 3/[0pOBbIMU. B
KOHTPOJIbHOH I'pyIIe yCTaHOBJIEHb] aHaJOTM4Hble u3MeHeHUs CMII B kpoBU. B nporjecce JiedeHrss He3aBUCHMO OT
BHU/Ia TepaluU KOHCTaTupoBaHa HopManiusauus CMII B kpoBu. [Ipu uccaegosanuu CMII B Moue Kak B OCHOBHOH,
TaK U B KOHTPOJIbHOM TpyMInax, IpH JIETKOM TedeHUH 3a60JieBaHUsA 0TMevasioCch yBeanyeHue B 1,8 pasa aToro no-
KasaTeJid, a IPU CpeIHETSHKENIOM - BJjBoe. B po1iecce sieueHust B 06erx 06cieJ0BaHHbIX IPyNnax 60JbHbIX IPOUC-
X0 WJIa HopMa/in3anuda nokasartess CMII mouwu.

[Ipu uccaenoBanuu CMII B kpoBU U Moye ¥y 601bHBIX OK3 ycTaHOBJIEHHOM 3THOJIOTHHU CO CPEHETXKENBIM Te-
YeHMEeM I0JIy4yeHbl TaKue Ke JJaHHble, KaK ¥ 60bHbIX OK3 HeycTaHOBJIEHHOUN 3THOJIOTHMHU CO CPeJHETSKEbIM Te-
YeHHEeM.

HecMoTpst Ha MoJlyyeHHbIe, B 11eJ10M, II0JI0KUTEe/IbHbIe pe3y/IbTaThl Tepaluu Kak B OCHOBHOH, TaK U KOHTPOJIb-
HOM rpynnax no gaHHeiM CMII (kpoBH, MOuYH), TEM He MeHee, CDOKU HOpMaJsIM3alM1 3TUX N0Ka3aTesel B CPaBHU-
BaeMbIX IpyINax 3HaYMUTeJbHO OTJIMYaIKCch.TaK, B OCHOBHOM I'pynne 60JbHbIX NP JIETKOM Te4eHUH 3a60J1eBaHUs
HopMasinsanus CMII B KpoBU UM Mo4e NIPOUCXO/UJIA B CpeJIHEM B KOHIEe BTOPBIX CyTOK, B TO BpeMs Kak B IpyIle
KOHTPOJIS B Cepe/INHe TPeTbUX CYTOK. [Ipy cpefHeTs»ké10M TeyeHUH y 601bHBIX OK3 HeycTaHOBJIEHHOM 3THOJI0-
MY B OCHOBHOM rpynne HopManusanus CMII nporcxonia B KOHIle TPETbUX CYTOK, B IPyIIle KOHTPOJIS 3aTsATU-
BaJIach /10 KOHIA YeTBEPTHIX CYTOK.

Y 6osbHBIX OK3 ycTaHOBJIEHHOHN 3THOJIOTHMEN CO Cpe/HETSKENBIM TedyeHHeM 60JIe3HU 3TOT NOoKa3aTeJb OblI
yBeJIMUeH B pasrap 60Jie3HU B 4 pa3a 110 CpaBHEHUIO CO 3/l0pOBLIMU. B nporjecce ieyeHus: B 06eux rpynmnax 60Jb-
HbIX OTMeueHa I0JIOKUTebHas AuHaMuKa JIMU. Y 60/1bHBIX OCHOBHOU IpyIIbl NOKa3aTesb CHU3UJICA /10 3HAYe-
HUS Y 3J0POBBIX, B KOHTPOJBHOU — MPUOBIU3UIICS K TaKOBOMY (TabuauLa 5.6).

OpnHako, MPU aHa/IM3e CPOKOB HopMaJsM3aluuu JIMW ycTaHoB/IEHO, 4TO B rpyIie 60/bHbIX, 10JyYaBIIUX NEKTHH,
HopMasnusanus JIMW npu cpegueTskénom TeueHuu OK3 ycTaHOB/IEHHON U HeyCTaHOBJIEHHOW 3TUOJIOTUH POUC-
XO/IWJIa B Cpe/lHeM Ha cepe/iiHe TPeTbUX CYTOK, B IPYIINe KOHTPOJIS — Ha CYTKU MO3Ke.

[Ipu onpesenennu TuTpa R-6e/1K0B B CbIBOPOTKE KPOBU y 60/1bHbIX OK3 ycTaHOBJIEHHONM U HeyCTaHOBJIEHHOHN
3THUOJIOTUM B JHaMUKe 00JIe3HU BBISIBJIEHO: KaK B OCHOBHOM, TaK U B KOHTPOJIbHOM Ipynnax 60/bHbBIX IPH I0-
CTYIJIEHUU 3TOT NOKa3aTesb OblJI 3HAYKMMO BbIllE, 4YeM Y 3/,0pOBbIX. [IpU cpeHETSKENIOM TeyeHUH 3a60J1eBaHUs
cofiepkaHue R-6es1koB 60Jibllle, YeM NPU JIETKOM.

A B npoliecce JiedeHHUs, B UccaeayeMbIx rpynnax 6obHbIx OK3 ycTaHOB/IEHHON U HEYCTAaHOBJIEHHON 3THOJIO-
MY, OTMeuyeHa M0JIOKUTeIbHasl IMHAMUKa [TI0Ka3aTeJsl TUTPOB R-6e/IKOB CbIBOPOTKU KPOBU. Pe3ysnbTaThl Hccle-
JloBaHUM NpuBesieHbl Ha PrucyHke 4. [losiHOM HOpManu3alMy B COfiep>kaHuu R-6es1KoB y/1a0Cch JOCTHYb B IpolLiec-
ce JleyeHUs1 He y BceX 60/1bHBIX. Tosibko y 17 (33,3%) 60s1bHBIX 0cHOBHOM U 14 (28,0%) - B KOHTPOJIbHOU Ipymnax
KOHLleHTpauus R-6eJIKoB pU BbI3OPOBJIEHUH COOTBETCTBOBAJIA IOKAa3aTe M Y 3/J0pPOBbIX. Y GOJIbIIMHCTBA pe-
KOHBaJIECI[EHTOB TUTPHI R-6e1KOB ocTaBaMch MoBbIeHHbIMU (1:32000-1:64000).

OpnHako, IpH aHa/IM3e CPOKOB OTHOCHUTEJIbHOM HOpMaJ/iM3aluu okasaTesis R-6e1koB y 601bHBIX OK3 ycTaHOB-
JIEHHOH U HeyCTaHOBJIEHHOMN 3THOJIOTUM YCTAaHOBJIEHbl HEKOTOPbIE Pa3/IMYMsl B OCHOBHON M KOHTPOJIbHOM I'pyIl-
nax. Tak, npu cpesHeTskénoM TedeHUM OK3 ycTaHOBJIEHHONW 3THOJIOTUM B OCHOBHOM rpynine 60JbHbIX, BOCCTa-
HOBJIeHMe NIoKa3aTeJisd R-6e/1IKoB 0TMeyaioch Ha TPeThU CYTKH, B I'PyIIle KOHTPOJISI — B HadyaJsle YeTBEPThIX CYTOK.

[Ipu cpesHeTs>KENOM TedeHHH OK3 HeycTaHOBJIEHHOM 3THOJIOTMM B OCHOBHOM IpyIIe 60/bHbIX BOCCTaHOBJIE-
HUe NokasaTessl R-6e/1KOB 0TMeuasnoch K KOHIY TPeTbUX CyTOK, B IPyIIe KOHTPOJIS - K KOHIY YeTBEPTHIX CYTOK.
[Ipu IErKOM TeYyeHUH 3TOro 3a60JIeBaHUA - K KOHIY BTOPBIX CYTOK, B KOHTPOJIbHOW — Ha cepe/iiHe TPeTbUX CYyTOK.

TakuMm o6pasoM, B pe3yJibTaTe NPOBeJEHHOI0 UCCI€e0BaHMs, KJIMHUKO-1ab0paTOPHBIX IIOKa3aTeJseld y 60J1b-
HbIx OK3 ycTaHOBJIEHHON 1 HEYCTAHOBJIEHHOM 3TUOJIOIMH BbISIBJIEHO, UTO B IPYIIIe NAallMeHTOB, N0JIy4YaBIIHX [eK-
THH C OpaJIbHOM perujparanuei, Ko BTOPbIM — TPETbUM CYTKaM IPOUCXOAUT CTUXaHHUE OCHOBHBIX KJIMHUYECKHUX
MpOsIBJIEHUH 60JIe3HH, B TOM YHCJIe — NPOSIBJIEHUH AU COYHKIUY XKeJYJ0YHO-KUILIEeYHOT 0 TPaKTa.

B rpymnmne KoOHTPOJIs1 3TH POsIBJIEHUS UCcYe3a1 B HECKOJIbKO 6oJlee 03/ HUE CPOKHU (Ha 3-4 cyTkH). UTo KacaeT-
cs1 1ab6opaTOpHBIX NIOKa3aTeJsel, To 3/lecb KapTHHa 3G PeKTUBHOCTH OpabHbIX MeTO/I0B (IEKTUHOTepaNnus) Tepa-
MU, 10 CPABHEHHUIO C OO eNNPUHATHIM JieyeHHeM, 6osiee 3HaurMMa. Tak, B 60J1ee KOPOTKHE CPOKHU TPOUCXOJUT HOP-
MaJsM3alus Takux nokasartesei, kak CMII kpoBu u Mmouy, JIMU u oTHOCUTeIbHASA HOpMain3alys TUTpa R-6eskoB
B CbIBOPOTKE KPOBH. TO CBU/IETEbLCTBYET O TepaneBTUYeCKON 3P PeKTUBHOCTH NEKTUHOTEPANIMU B COYETAHUU C
Oopa/IbHOW perujpaTalyeil Npu JedeHUH 60JIbHBIX JETKUMU U cpefHeTsHkénbIMu opMmaMu OK3 ycTaHOBIEHHON
Y HEYCTaHOBJIEHHOW 3THOJIOTUMU.
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COBpEMeHHble npeacTaB/JICHUA O IIATOT€HEe3€ OCTPbIX

AUApPenHbIX UHPEeKIUuMn

Ho6paxumona X.P,, Mamapunoga II1.C.,
Axy6oBa Y.b., AtaxkanoBa M.IO.

Y36ekucraH, Yprenuckuit puanan TMA

[laToreHe3 OCTPBIX AHMAPEeHHBIX NHPEKIIMOHHBIX 3a60J€BaHUI SBJISIETCS CJOXKHOW U ZI0 HACTOSIIIEro BpeMe-
HU OKOHYATeJIbHO Hepa3peuéHHOU mnpo6seMoil. OH 06ycioBJieH psifioM GaKTOpOB, B3aUMO/IENCTBHE KOTOPBIX
onpeziesisieT Ty WU UHYI0 CTeNeHb BbIPAXKEHHOCTU NHPEKIMOHHOTO Npoliecca. ITH GaKTOPBbl, C OJHON CTOPOHBI,
OTI0Cpe/I0BaHbI CBOMCTBAMU BO30yAUTE s (MAaTOreHHOCThIO U aHTUT€HHOU YY»KEPOIHOCTBIO JIJISI MaKpOOPTraHHU3-
Ma BO30y/IuTeJel U UX TOKCUHOB), a C APYTOH — peaKTHBHOCTbI0O MAaKPOOPraHU3Ma .

OCHOBHOM Ny Th 3apaXKeHUS P KUIIEYHbIX UHPEKIUSX — TepOopabHbIH.

[Ipu canbMoHe 1E3e BO30OYAUTENU Yepe3 TUMPOUJHOE TTIOTOYHOE KOJIbI0 ONAa/[al0T B INMOY U KPOBb U pas-
HOCSITCS IO BCEM BHYTPEHHUM opraHaM. HekoTopoe KOJIM4eCcTBO CaJbMOHEJI TyTEM acUpalKH U Yepe3 KPoBb
MOJXKET IOMACTh B JIETKHUE, TJle OHU OTpe/ie/UIEHHOE BpeMs COXPAHSIIOTCS, B TOM YKCJIe BHYTPH [UTOIJIA3Mbl ajlb-
BeoJIApHBbIX Makpodaros . OCHOBHaAsl Macca caJbMOHeJJI, Mpolle/ias HeBPeJUMOH Yyepes JKeayJ 0K, TONaJjaeT B
KHUIIIEYHUK U OYeHb OBICTPO BHEIPSIETCS B TKAHU JIBEHAAIIATUIIEPCTHONW U TOHKOU KHIIIOK, @ TaK)Ke B KPOBEHOCHbIE
U JIMMaTHYeCKHe COCY/bl 3TUX OPraHOB. 3HAYUTE/bHOE KOJIMUECTBO CAaJTbMOHEJJI, OCTABLUIMXCS B POCBETE KU-
IIeYHU KA, OBICTPO MOru6aeT noJ eiicTBreM GpepMeHTOB, HOPMaJbHbIX aHTUTEJ U IPYTHUX 3AIIUTHBIX CyOCTaHIUH
WJIM BBIBOJIUTCS C GeKaTUsIMU. B TKaHAX KUIIeUHHUKA MPOUCXOAUT MePBUYHOE pa3MHOXKEHHE caJibMOHe . Kpome
TOT0, HAKOTJIEHHE U Pa3MHOXKeHHe BO30YAUTe s IPU reHepasn3aliy Mpolecca UMeeT MeCTO TaKKe B Me3eHTe-
pHAJIBHBIX Y3J1aX, CeJIe3éHKe U IIeYeHH. ITOT MPOIeCC B 3HAYUTETbHON Mepe 06JierdyaeTcsi CloCO6HOCTbI0 MUKPO-
00B K Napa3uTHPOBAHUIO B [UTOIJIa3Me Makpodaros. /lokazaHO TaKXKe, YTO IHA0TOKCHUH, MOTMABLINN B XKeJIYZ04-
HO-KHIIEYHBIH TPAKT BMECTE C MUIIEH U KUBbIMHU GAKTEePHUSIMH, CIOCOGCTBYET 60Jiee GICTPOMY NPOHUKHOBEHUIO
CaJIbMOHEJIJT BO BHYTPEHHUE OpPTraHbl.

HakomnsieHre 60JIBIIOTO KOJIUYECTBA CA/IbMOHEJLI B Pe3y/IbTaTe UX Pa3MHOKEHHU s B TKaHSAX KULIEYHHKA, a IPU
reHepaJsiu3aliMy Mpoliecca - ¥ B PYTrUX BHYTPEHHUX OpraHax, IPUBOAUT K IOBTOPHOMY UX NMPOPBIBY B KPOBSIHOE
PYCJI0 M BTOPUYHOH JICCEMUHAIUH.

JlokazaHo , YTO OCHOBOM MaToreHe3a AU3EeHTEPHUU SBJISIETCS Mapa3uTUPOBaHNE e€ BO30yUTe el B AMUTENTNH
CIM3UCTON 060JI0YKHM KUIIeYHHKA. HekoTopble BO3GYAUTENN KULIEYHOH UHOEKIUY, HAIPpUMep, 31IePUXHUU, MO-
I'yT B3aUMO/IefICTBOBATh C OPraHU3MOM YesIOBeKa Hanojo01e cajibMOHe T U mure 1. OTHOCUTeNIbHO MeXaHHU3Ma
B30MMO/IENCTBUS JPYTUX Mpe/icCTaBUTeel ceMelicTBa Enterobacteriaciae u BUpycoB-Bo36yauTe el JuapeiHbIX
3a60JieBaHUH [TOKa €l1€ HET JOCTOBEPHbBIX JJAHHBIX. B HacTosIee BpeMs yCTaHOBJIEHO, YTO BO30YAUTENN GAKTEPH-
QJIBbHOU KHUIIIEYHOU NHOEKIIUU BBIZEJSIOT JBa BUAA TOKCUHOB: 3HIOTOKCHHBI U 3HTEPOTOKCHUHBI .

JH/IOTOKCHHBI BCEX TPAMOTPHUIATEbHBIX 6AKTEPUH M0 CBOEMY XHUMHYECKOMY CTPOEHUI0 Y GUOJIOTHYECKUM
CBOMCTBaM OZJMHAKOBBI U OTJIMYAIOTCS JIUIIb COCTAaBOM IOJIMCaXapUAHON YaCTH, TO €CTb aHTUT€HHOU cienuduy-
HoCTb10. TOKCHYEeCKoe /IeHiCTBHEe Ha MaKpOOPraHU3Mbl 0GYCJIOBJIEHO [JIaBHBIM 006pa30M JIMIKJIOM A, COCTaBHOM
YacTbIO JIMIOMOJIKCaXapyua 3HA0TOKCHHA . Buosioruyeckoe JielicTBUE 3HJOTOKCHHA O4eHb pa3Ho06pa3Ho. OH BbI-
3bIBAET JINXOPA/KY, TUIIOTOHHUIO, IEWKOTIEHHI0, CMEHSIOIYIOCS JIENKOI[MTO30M, HApyILIEHUSIMHU B CHCTEME rOMecTa-
3a C pa3BUTHEM JMCCEMUHUPOBAHHOI'0 BHYTPUCOCYIUCTOTO CBEPTHIBAHUSI, TDOMOOIIUTONIEHUH U T.J.

K BaKHBIM TOKCHUYECKUM 3P PeKTaM 6aKTepHUaIbHbIX JUIIONOJINCaXapU/I0B OTHOCUTCS UX BO3IeHCTBUE Ha JIeH-
KOL[UTBI, B pe3yJIbTaTe Yero pa3BUBaeTCs UX AerpaHy/snus. [Ipu aToM BbliesisieTcs 60JIbII0e KOJTUYECTBO MUPO-
reHa, CONpPOBMKAAIOIIEeCs Pa3BUTHEM JINXOPA/[KH, ObICTPBIM NMOBPEX/IeHUEM 3H/[0TEJNs COCY/I0B C HapylIeHHeM
UX MPOHUIIAEMOCTH.

OZHUM U3 METO/IOB, TIO3BOJISIOLIUX OIIEHUTh COCTOSTHHE JIEHKOIIUTaPHOT'0 KOMIIOHEHTA epupepUIeCcKor Kpo-
B, SIBJISIETCS ONpeJiesieHUe JIEHKOIIUTapHOTO0 UHIeKca HHTOKCUKALMU. B psizie paGoT moKa3aHO, YTO BeJTMYHHA
3TOr0 UH/IeKCa KOPPEJIUPYET C BIPAXKEHHOCTHI0 MHTOKCUKALIMHU U MOXKET CJYXKUTb KPUTEPHUEM CTENEHU UHTOKCH-
kaluu. COTIacHO JIMTEPATYPHBIM IaHHBIM, BbI/IEJISAIOT 4 CTENIEHU TSXKEeCTH 3H/I0M€HHOW HHTOKCHUKALUH B 3aBUCH-
MOCTH OT BeJIMYMHbI noka3aTeJs JIMU: no 2,0 - nérkas; ot 2,1 go 7,0 — cpegHel Tsxecty; oT 7,1 10 12,0 - Tsrkénas;
12,1 v BhIllIe - TEpMUHA/IbHASI MHTOKCUKALIUSI.
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B mocnenHue rofbl yCTaHOBJIEHO, YTO MIPU MHOTHX NATOJIOTUYECKHUX MIPOIleccax, B TOM YUCJ/e MPU 9HJ0TOKCH-
HeMWH, B [IJJa3Me KPOBU HaKaIlJIUBalOTCA R-6esiky, ABAA0LIMeCc CTPYKTYPHBIM KOMIIOHEHTOM pelLleNTOPOB pas-
pYLIEHHBIX KJIETOYHbIX MeMOpaH. YpoBeHb R-06e/IKOB B opraHu3sMe KOppeJupyeT C TSKeCTbI0 MaTO0J0TUYeCKOro
npolecca U U3SMeHeHHsl 3TOT0 N0KasaTe sl KaK IPU OCTPbIX, TAK U IPU XPOHUYECKUX 3a00/1eBaHUAX ONlepexaroT
M3MeHeHHe MHOTUX JIpDYTUX KJIMHUKO-1ab0paTOpPHBIX IOKa3aTe lel.

Onpegenenne R-6e/1K0B B CbIBOPOTKE KPOBU MIO3BOJISIET OLleHUBATh BbIPaXKEHHOCTb MHTOKCUKALMH U [JyOUHY
HapyleHMs romMeocTtasa y 60sbHbIX OKH. B TO ke BpeMs He U3y4eHO BJIMsIHHE Ha cofiep:kaHue R-6e/KoB y 60J1b-
HbIX OKH MeTo/10B JieueHUs UIU HeMeJUKOMEHTO3HbIX IPenapaToB.

M3BecTHO, YTO NPU MHOTHX NATOJIOTMYECKUX COCTOSIHUAX, CBSI3aHHBIX C MHTOKCHUKAaLMel OpraHu3Ma, B IJIa3Me
KPOBU MOSABJSAIOTCA B 3HAUUTEJbHOM KOJIMYECTBe MENTHU/bI ¢ MoseKyasspHoid Maccoid 300-5000 nanbToH - Tak
Ha3blBaeMble «CpeJiHHe MOJIEKYJIbl», UJIU CPeZiHEMOJIEKY/IIpHble TeNTH/bI. B psjie oTeuecTBEHHBIX U 3apy6exHax
ny6JIMKaLMi UX HAa3bIBAIOT elllé cpeZiHeMOJIEKY/IIPHBIMU OJIMTONIeNTHAAMHU.

CMII - 3TO 3HOTOKCUHBI NENTUAHON NPUPOABI, 06pa3yolrecss B OpraHu3Me Npu psfie 3aboseBaHU. fBada-
AChb NPOJlyKTaMH pacnaza 6eJK0B, OHU JIeHCTBYIOT KaK BTOPUYHBIE 9H/J0TOKCHHDI, BbI3bIBasl yTHeTEHHE UJIU pac-
CTPOMCTBO Pa3/JINYHBIX QYHKIMOHAJbHBIX IPOLECCOB.

[ToBbimeHKe koHeHTpauuu CMII npu MHOTUX 3a60/1eBaHUAX: KapAMOTEHHOM ILIOKe, TOCTULIEMUYECKUX OC-
JIOXKHEHHUAX, FreMopparu4eckoM LI0Ke, OHKOJIOTUYeCKHX 3a00J1eBaHUAX, OCTPbIX UHTOKCUKALMAX, Ay TOUMMYHHBIX
3a60J/IeBaHUAX, T0YEYHOU HeJOCTATOYHOCTH, 00yCJIOBJIEHHON MeXaHU4YeCKOH »KeJITYX0H, BUPYCHOM renaTuTe .

B nocnegHue rofpl /i1 TECTUPOBAHUS BbIPQXKEHHOCTU MHTOKCHUKALMU NIPY Pas/IMYHBIX NATOJOTMYECKUX CO-
CTOSIHUSIX NT0Ka3aHa [epCIeKTUBHOCTb U3y4eHNs YPOBHSA 3HJ0T€eHHbIX TOKCUHOB, Npe/cTaBaeHHbIX CMII Maccoit
500-5000 panbToH. B dusnonornyeckux ycnoBusax CMII npucyTCTBYIOT B Jla3Me B BeCbMa OrpPaHU4YeHHOM KOJIU-
yecTBe. CMII o6Hapy»eHbl Takxe B IUM$e, MO4ye, CHHUHHOMO3IOBOM XKUJKOCTU. [Ipy pasHOW NaTOJIOTUU UX ypoO-
BeHb NoBbIlIaeTcs Ha 1,5-2,0 nopska.

B ninTepaType UMeIOTCS aHHbIe 0 HAJMYMUU KOPPEJIALNN MeXy KJIMHUYeCKUMU N0Ka3aTe MU, XapaKTepu-
3YIOLMMHU CTeNeHb Pa3BUTHs IATOJ0TUU ¥ ypoBHeM CMII .

OnHMM U3 BakHeHIMX BollpocoB natoreHesa OKH sABisieTcs1 MexaHU3M pa3BUTHA JUapeu. [IpeanosaraeTcs,
YTO AUAperHbI CHHAPOM pa3BUBAETCA B pe3y/bTaTe AeHCTBUSA KOMIJeKca GaKTOPOB — MUKPOOHOIO U TOKCH-
yeckoro. O. Liiberiz u coaBT. (1982) u M.T. TyppsiHoB (1983) ycTaHOBU/IM, YTO JUIIONOJHACAXAaPU/L SHAOTOKCUHA
CaJIbMOHEJIJ BbI3bIBaeT JUapeHbI 3P PeKT.

[Io coBpeMeHHBIM NpeACTaBJeHUsM, S9HJO0TOKCHUH CaJIbMOHeJIJ BO3/eHCTBYeT Ha aJleHUIaTLMK/I1a3y, HaxoAd-
IIyI0CS HAa HApY>KHOM NOBEPXHOCTH MeMOpaH 3pUTPOLUTOB. B pe3ysibTaTe akTUBALMM aleHUJIATLMKJIAa3bl YCUIH-
BaeTcsl 06pa3oBaHMe [IUKJINYECKOro afileHo3SUHMoHOopachara. B cuy usMeHeHUs1 MeMOpPaHHbIX 6eJIKOB U 6HOTIO-
JIIpU3aLUU KJIeTOYHBIX MeMOpaH, NOBBILIAETCS X IPOHULIAEMOCTH [IJ1s BOZbI U Ps1ia UOHOB (B TOM YHCJ/Ie HaTpus,
KaJlus, KaJbLiMs), YTO BeIET K Juapee.

Kak BUJIHO U3 BBbIlIEU3/I0KEHHOT0, B pacindpoBKe natoreHesa OKH ocTUTHYTBI 3HaUUTe/IbHBIE YCIIEXH, O
HAKo 3Ta npobJieMa TpebyeT fa/bHeHIlero U3y4yeHusl.
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Abstract. Magnesium and its alloys are very attractive materials for transport applications since these alloys have
a combination of good strength, low weight, good quality and excellent recyclability. The usage of magnesium and its
alloys has considerably increased in recent years as a response to demands in fuel savings and environmental protec-
tion through reduced CO, emissions. Magnesium is considered as a good choice in structural applications, where weight
plays a major role. This paper reviews different Mg alloy families and the benefits that these Mg alloys can offer to au-
tomotive sector. It also summarizes the manufacturing methods of Mg alloys and directions for the development of new
magnesium alloys based on properties.

Keywords: Magnesium; Magnesium alloys; Manufacturing methods of Magnesium; Automobile applications

Introduction

To reduce emissions from the transport sector, the lightweight design appears to be one of the key strategy,
which in turn, will also lead to an increase in the efficiency of road vehicles, trains or aircrafts [1]. Magnesium exerts
great potentials as lightweight material for many applications [2]. It offers valuable advantages in transport. Cast
magnesium alloys have gained more popularity in recent years due to their ability to maintain high strengths atlight
weights. Magnesium possesses unique properties that can open the door to important markets for structural appli-
cations and has gained widespread use in automotive components. Further, non-automotive applications, spurred
on by the computer, electronics and power tool industries, continue to expand. Magnesium has a density two-thirds
that of aluminum and only slightly higher than that of fiber-reinforced plastics and possesses excellent mechanical
and physical properties. When coupled with the inherent advantages of the metal-casting process, magnesium al-
loys yield cost-effective solutions to product needs by allowing for part consolidation and weight savings over other
materials and manufacturing methods [3, 4].

Alloy Families

Magnesium alloys can be used in multiple applications, but they easily can be divided into two groups: sand cast-
ing alloys and die-casting alloys. Alloys also can be classified as general purpose, high-ductility and high-temperature
alloys. Most magnesium alloys are produced as high-purity versions to reduce potential corrosion problems associ-
ated with higher levels of iron, nickel and copper. Sand casting alloys often are produced with a fine grain structure
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due to small additions of zirconium. Aluminum is the principal alloying element for many magnesium alloys as it can
improve the mechanical strength, corrosion properties and castability of magnesium castings. For castings AZ91 is
the most widely used magnesium alloy. In the alloy nomenclature, the letters A and Z denote the major alloy. From
the naming convention in Table 1 this is the alloy Mg-Al-Zn. This alloy can be used in both automotive and aerospace
applications and is used specifically for its good casting qualities and generally satisfactory resistance to corrosion.
Additionally, it is less costly in comparison to other magnesium alloys available on the market. The aluminum in the
alloy causes an increase in the tensile strength and hardness of the alloy to a temperature of 1202C and improves
castability. The disadvantages to this alloy are its susceptibility to creep at temperatures above 1202C and that the
corrosion resistance is impacted by the presence of cathodic impurities such as iron and nickel [5, 6].

Tab. 1 - The chemical composition of AZ91 alloy (wt.%).
Al Zn Mn Si Cu Fe K Mg
8.77 0.74 0.18 0.01 0.001 0.001 0.01 bal.

Moreover, not all properties improve with aluminum and zinc additions. Ductility and fracture toughness are
gradually reduced when more aluminum is added. This effect led to the introduction of a series of alloys with re-
duced aluminum contents (the AM series), which is used extensively for automotive safety-related components.
These include manganese, which is added to control the iron content of the alloys. Several alloys, such as AM60 (6%
aluminum, 0.05% manganese), have found widespread applications in parts, including instrument panel supports,
steering wheel armatures and seat parts. Some applications expose the casting to higher operating temperatures or
continuous stresses that lead to concerns about long-term deformation and creep. Castings for use in higher tem-
perature service conditions can be produced in alloys, such as the AS and AE series, based on the addition of either
silicon or rare earth elements (E), which promote the formation of finely dispersed particles at the grain boundaries.
Recent property and castability improvements have been shown with new magnesium creep-resistant alloys that
use specialized rare earth elements, such as calcium or strontium, as the significant alloying elements. These new
alloys can produce cast components with superior mechanical properties at in-service higher temperature ranges
[3,4,7-9].

Fig. 1 shows two different HPDC parts made of Mg-based alloy. The inner door frame (Fig. 1a) offers several ad-
vantages, such as thin-walled application, function integration, weight reduction and recyclability. Engine block (see
fig. 1b) made of Mg alloy are more creep resistant, 25% lighter in weight, if compared to full aluminum engine block.

a) b)
Fig. 1 - The HPDC parts made of Mg-based alloy; (a) inner door frame, and (b) engine block.

Casting Processes

Along with magnesium’s multiple alloys, the material can be cast by a variety of methods, including high-pres-
sure die-casting, permanent mold casting, sand casting, semi-solid and squeeze casting. Different alloys may be
specified for these different processes, but in cases where the same alloy is used with different casting processes,
the properties of the finished castings will depend on the method. Fig. 2 compares the creep properties of Mg-Al-Ca
alloy produced by die cast, squeeze cast and gravity cast [3, 4, 10, 11].

HAYYHbIN NMPOrPECC ¢ N26 / 2017 ﬁ



TexHnyeckne Haykm

Strain, %

1 Die-cast
2 Ingot
3 Squeeze-cast
0 1 M 1 ' I N I ' I N
0 100 200 300 400 500

Time, h
Fig. 2 - Creep properties of Mg-Al-Ca alloy produced by die cast, squeeze cast and gravity cast.

The most prevalent casting method for magnesium is die-casting. In this process, complex, thin-walled parts are
produced at high production rates aided by the low heat content per volume of molten metal. Both hot chamber and
cold chamber machines currently are used for magnesium. Fig. 3 show both cold and hot chamber die casting pro-
cesses. For optimum performance, it is recommended that higher shot speeds are used for magnesium compared to
aluminum, especially for thin-walled parts. Die-casting process variants (such as vacuum die-casting) can produce
components with lower porosity and better properties than standard die-casting [6, 11].

oAl [ i
| )
" ‘ “\ 3¢,

i

L
gL

chamber

a) b)
Fig. 3 - (a) Cold, and (b) hot chamber die casting processes.
Die casting of magnesium alloys has the following characteristics [6]:
¢ Filling time 30 % shorter compared to Al;
e Life time of tools higher;
e Ingate speed approximately 90-100m/s;
¢ Ingate thickness > 0.8 mm;
e Temperature of the die: 220-240 °C;
e Die casting alloys: (1) hot chamber: AZ, AM, and (2) cold chamber: AZ, AM, AE, AS.
Magnesium also is conducive to using semi-solid casting methods, typically with magnesium alloy granules or
partially solidified alloys rather than liquid magnesium. Semi-solid molding commonly is used for smaller parts,
such as those used in the electronics industry [7].
Semi-solid processing advantages compared to die casting [7]:
e Less porosity;
e C(Closer tolerances;
e Better dimensional repeatability;
e  Ability to produce more complex shapes;
e Better mechanical properties;
e  Ability to produce thinner walls;
e No meltloss;
¢ Longer life time of tools;
e Environmentally friendly gas: Ar, no SF,;
e C(Castings are weldable and heat treatable;
¢ Reduced hot tearing;

e Lower energy consumption (T <Tp.)

Thixo
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Design Considerations

When evaluating the various alloys and processes for a magnesium casting, there are a number of characteristics
to consider obtaining a quality, low-cost component. This includes the end-use application, the post-casting opera-
tions and how casting magnesium will factor into tooling costs. High stiffness to weight ratio is also important where
resistance to deflection is desired in a lightweight component. Unlike molten aluminum, molten magnesium does
not react with tool steels, resulting in longer die life and increased productivity. Because of low erosion and reduced
heat input, which reduce the propensity for thermal fatigue (heat checking of the die), casting magnesium can war-
rant three to four times the die life than if aluminum were used. Magnesium is recognized as the easiest of structural
metals to cast through the rubber plaster molding process in AZ91D magnesium alloy, this projector frame and
interface offered the customer improved durability and rigidity, high heat tolerance when compared to its previous
plastic injection mold design. Converted from a multiple steel fabrication, the magnesium casting design resulted
in a 75 % weight savings. The low power requirements for machining magnesium alloys permit the use of deeper
cuts and higher feed rates, thus permitting fast and efficient machining when compared to other metals. Magnesium
alloys also normally produce well-broken chips, which are easy to handle [3, 7,9, 12, 13].

Summary

Magnesium is a critically important metal in design of aerospace and automotive parts because of its desirable
mechanical properties. The low density, good heat dissipation, good damping and good electro-magnetic shield all
make it a top choice for design of aerospace and automotive parts. However, the varying operational environments
require a material that is more corrosion resistant. Therefore, magnesium is alloyed with other materials (metals
and rare earth elements) to provide the best material for aerospace and automotive parts.
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Bonipochl UHTErpanyy U COTPYJAHUYECTBA YHUBEPCUTETA C
IPOU3BOACTBOM

KyBHakoB ABa3 JpraiueBuy

TamkeHTCKUN YHUBEPCUTET UHPOPMALIMOHHBIX TEXHOJIOTUH

Korpa pa3pabaThIBaloTCs U BHEAPSIIOTCS HOBblE TEXHOJIOTHHU B 06/1acTU MHPOpPMAMOHHO-KOMMYHHUKAI[MOH-
HbIX TexHosiorui (MKT), mpex e Bcero, Heo6Xo MO MO/[yMaTb O TOM, KOMY 3TO GYZIET I10JIe3HO, U KaKyI0 BbITO/Y
OyZyT MOJIyYyaTb CO3/|aTe/d. B 3TOM IyiaHe YHUBEPCUTEThl UMEIOT TEOPETHUUECKYI0 BO3MOXKHOCTb M HaBbIKU MO
aHaIM3Y Y MO/IEJTMPOBAHUIO PA3JIMYHbBIX CUTYallUH U NTOC/IeICTBUM BHEJPEHUS U pa3pabOTKH HOBOU TeXHOJIOTHH.
OZiHUM U3 yCIelHbIX PA60T B 06JIACTH UHTETPAIMY TPOU3BO/ICTBA U YHUBEPCUTETA MOXKHO OTHECTH PE3YJbTaThl
pa6oTsl [1].

OcHoBHast Mpo6JieMa COBMECTHOI'0 TPOEKTAa MEX/1y NMPeJNPUITHEM U YHUBEPCUTETOM 3aKJIIOYAETCS B HEXBAT-
Ke pabovel CUJIbI CO CTOPOHBI YHUBEPCUTETA, TAK U CO CTOPOHBI MPOU3BOACTBA. To eCTb, CO CTOPOHBI IPOU3BO/I-
CTBa He YeTKO CHOPMY/IMPOBAHbI 33/1a4H1, U He UMEIOTCS J0CTATOYHBIX HABBIKOB M0 IIPOBEJIEHUI0 UCC/IeloBaHus. B
pe3yJibTaTe, HayYHble PAG0OTHUKU U3 YHUBEPCUTETOB MPOJ0/KAIOT pab0TaTh B OCHOBHOM TPaAUIIMOHHBIMU METO-
JlaMH KCCJIe/JOBaHUsI, U TPOU3BO/CTBO HE B COCTOSIHMM aHAJM3UPOBATh Pe3yJIbTaThl UX UCCJIEJOBAHUS UK PaboT
[2]. Kpome ToOTO, ECTb CBU/IETENBCTBA, YTO 33/1a4d GYHAAMEHTANbHBIX UCCAEJOBAHUNA MOTYT OBbITh W3BJIEUYEHbI
13 NPOU3BOJCTBEHHOH cpe/ibl. B 3TOM ciiyyae, aKTyaJbHBIM BONPOCOM B 3TOUM 06J1aCTH MOXKHO CYUTATh, KAKYIO
CTPATETUI0 WU AeHCTBUS HEOOXOIUMO HUCII0Ib30BaATh, YTOOBI COTPYHUUECTBO MEX/1Y YHUBEPCUTETOM U NPOU3-
BOZICTBOM 0bLJIO KAK MOXKHO TECHEE, a TAK)Ke YMeHbLIUTb 6apbepbl MeX/1y YHUBEPCUTETOM U IIPOU3BO/ICTBOM, Ba-
pHUpys pa3/IMYHbIe MOZIEIU COTPYHUYecTBA. Mo/iesib 06MeHa 3HAHUSIMHU U TEXHOJIOTUSIMHU MeX /[y yHUBEPCUTETOM
Y MPOX3BO/ICTBOM MOXHO NMPEACTAaBUTD B BU/e (puc. 1.).

Bapeep

VHuBepcHTET IIpouseoacTED

CroenmamscTs! co
CTOpPOHBI IPOHSEOACTEA

Heenegoeannd co
CTOpPOHE! YHHEEPCHTETA

H

i
Vopaemmomuii
TIPOEKTOM

Puc. 1. Moge/ib 06MeHa 3HAaHUSAMM U COTPYAHMYECTBA MeXK/y YHUBEPCUTETOM U MPOU3BOJACTBOM

B OCHOBHOM MOXHO BBIIEJIUTh HECKOJIbKO HAaNpaBJeHWH paGoT MO MHTErpaldu U COTPYJHUUECTBY "TpPOU3-
BOZICTBO M YHUBepCUTET : Pa3paboTKa MPOTOTHIIA B yHUBEPCUTETE; pa3paboTKa 060pyL0BaHUs B YHUBEPCUTETE;
CIIOHCOPCKasi MOJJEPKKA YHUBEPCUTETY; HAlMCAHUSI COBMECTHOIO MPOEKTa; MpHUIVIAlleHHe CHEelUaTUCTa C Mpo-
M3BO/ICTBA /IJIs1 0030PHBIX UCCIE0BAHUH; MOCElleHHEe CIIELIUATMCTOB MeX/[y TPOU3BOJCTBOM U YHUBEPCUTETOM;
HaliMa CTy/IeHTOB U KOHCY/IbTHPOBaHHUE.

B a3TOM muiaHe mocsejHUE UCCIe0BAHMS, HAIPABJIeHHbIe HAa U3Y4YeH sl IPAKTUKHU COTPYAHUYECTBA YHUBEPCH-
TEeTa Y IPOU3BO/ICTBA YCJIOBHO MOXKHO pa3/leJIUTh HA CJIeAYIOL[e METO/bI:

1. YacTuuHOe B3aUMOJENUCTBHS C IPOU3BO/ICTBOM - YYaCTHe CIIEMATHUCTOB U MPOdeccopoB ¢ 06eUX CTOPOH B
co6paHUsIX U B CEMHUHApax MPOU3BO/ICTBA. B 3THX cOGpaHUsIX CeUaJnCThl U Tpodeccopa 3HAKOMSAT YYaCTHUKOB
03ajjlayax M 0 pe3yJibTaTax UCCIe0BaHUM.

2. AKTUBHOE B3aUMO/IeHCTBUE C IPOHU3BO/ICTBOM — IOJIHOE COTPYAHHUYECTBO C MPOU3BO/ACTBOM U aKTUBHOE y4a-
CTHe B IPOEKTaX U Pa3pabOTKU YCTPOUCTB U UMEET MOJHBIN JOCTYI K pecypcaM NPOU3BO/CTBA U YHUBEPCUTETA U
MECTO B COBETE yUPEK/[eHHSI.

3. Co3/laHMe MPOTOTUIIOB B YHUBEPCUTETE — pa3paboTKa U CO3/laHHE IKCIIEPUMEHTATbHON BEPCUHU NMPOAYKTA
WJIN YCTPOUCTB. [[pOBOAUTH 3KCIIEPUMEHTHI U OLleHUBATh Pe3y/IbTAaThl. B 0OCHOBHOM JlaHHast paboTa HampaBJjeHa
Ha NMPOBEPKY 060PY/IOBAHHUS C YIETOM PA3JUYHbIX YCIOBUH C YACTUYHOU WJIU C NMOJTHOCThIO U3MEHEHHOU CTPYK-
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TYpOH.

4. PazpaboTKa YCTPOWCTB B yHUBEpPCUTETE. B 3TOM BapraHTe KOMaH/ja pa3paboTUNKOB UM CHEL[UATUCTOB OT
IPOM3BOACTBA UJIM KOMIIAaHUM HAXOATCS B IOMeLleHHH YHUBEPCUTETA U B IIPOLjecce pa3paboTKH YCTPOUCTB Tec-
HO B3aMMOJEHCTBYIOT ¢ MpenojaBaTe/siMU U COTpyLHHUKaMHU. ClIOHCOpaMU pa3paboTKU YCTPONUCTB MOTYT OBITh
3aMHTepeCcOBaHHbIE CTOPOHBIL.

5. CoBMecTHOe npegioxeHue. [[poM3BOJCTBO U YHUBEPCUTET MOIYT MPEACTABUTh COBMECTHOE NPe/I/I0KEHHE
Jist QUHAHCOBBIX YUpexZeHUH. OGBIYHO 3TO LEHTP 110 COTPYAHUYECTBY YHUBEPCUTETA U IPOU3BO/CTBA, IOMOTra-
€T YHUBEPCUTETY 10 IOUCKY COBNAZIEHUIO UHTEPECOB MEX/Y YHUBEPCUTETOM U IPOU3BOACTBOM, IPU 3TOM HMEET
JIOCTYN K 6a3aM JJaHHbIX HepelleHHbIX 33/1a4. OTAe/IbHbIN LIeHTP MOMOraeT YMEHbUIEHHIO HATPY3KH M0 MOUCKY
HapTHEPOB WieHaM (aKy/IbTeTa YHUBEPCUTETA.

6. PazsimuHble rpaHThl U CTUNEHUH - CTUIIEHAUH T03BOJISIOT KOMIIAHUSM HOOIPSTh PAa3BUTHE TEXHOJIOTHH,
drHaHCHpOBaHUe aCIMPAHTOB U UCCJIe[0BaTeeld, KOTOpble paGoTaloOT 10/ PYKOBOACTBOM Npodeccopa KU M03BO-
JISTIOT U3y4YeHUs] KOHKPETHBIX 06J1acTel. Pe3y/ibTaThl Hcc/iel0BaHUs He TOJIbKO MMOBBIIIAET HAYYHbIH MOTEHLHA
YHUBEPCUTETA, HO U UCIOJIb3YIOTCS /IS pellieHus 3a/1a4 IPOU3BOCTBEHHOI0 XapaKTepa.

7. HaiiM coTpyHUKOB — OJHUM M3 JIYYLIKMX METO/O0B Iepejayy TEXHOJIOIMH YHUBEPCUTETA K IPOU3BOACTBY sIB-
JISIeTCS - HAHUMAaTb BbIMYCKHUKOB YHUBepcUTETA. LleHTphl HaliMa OMOTrYT HAaUTH COOTBETCTBYIOLLYIO paboTy IO
CIIOCOGHOCTH BBINYCKHUKA. YHUBEPCUTET U NPOMU3BOACTBO HAIIPABJSIOT 3allPOCH], U TpeGOBaHMeE 10 HAMY Yepes
CBOM LIEHTPHI U eHCTBYET KaK LIEHTP COOTBETCTBUS CTYAEHTOB U IIePCIIeKTUBHBIX paboToAaTe el.

8. KoHcysnbTHpoBaHue - YIeHCTBO B LEHTPe COTPYAHHUYECTBA [103BOJISET NpedepeHHaJbHbIM JOCTYII K IIpe-
1I0JjaBaTe/IsIM U COTPYAHUKAM CO CTOPOHBI IPOU3BOACTBA. Bo Beex ciyyasix MpOU3BOJCTBO BbICOKO [IEHUT COBETHI,
KOTOpbI€ MOTYT NPEJOCTaBUTh GAKY/IbTET YHUBEPCUTETA. ITOT MEXaHU3M MOXKET ObITh OpPraHW30BaH GOpPMaIbHO
WM HepopMasibHO. B HeopuIMaibHOM 0rOBOPEHHOCTH MPOU3BO/CTBO 06paliaeTcs K GaKkynabTeTy JU60 JUYHO
K npodeccopy. PopMasn30BaHHbBIN JOr0BOp MeXAY GaKy/JIbTETOM IPOU3BOJCTBOM Npe/CTaBIIsET CO60M onpefe-
JIEHHO€ YUCJIO KOHCY/IbTAlMOHHBIX 4acOB [0 COIJIACOBAaHHOMY Tapudy. B s1r060M ciaydae B pyHKIUHU LEHTPA CO-
TPYAHUYECTBA BXOAUT COJEHCTBHUE ITUX B3aUMOIeCTBUH.

BbiBozbI

B nanHO# pa6oTe paccMaTpuBaTCcsA GOPMbI U METO/Ibl B3aUMO/I€CTBHUS MEX/Y YHUBEPCUTETOM U IPOU3BOJI-
ctBoM. CyIleCTBYeT /IBa YPOBHS y4acTHs, YaCTUYHAs U NoHast. HeKoTopble U3 c1oco60B B3aUMOZEUCTBUS TPOU3-
BO/ICTBA U YHUBEPCUTETA BKJIIOYAIOT B Ce0s1: pa3paboTKa MPOTOTUIIOB B YHUBEPCUTETE, COBMECTHbIE IIPE/II0XKe-
HUS, HAWM COTPYAHUKOB WJIH CTYAEHTOB, CTUIIEHAUH, TPAHThI U KOHCYJIbTUPOBaHUE. Bapbupys pa3nyHble METO-
Jbl COTPYAHUYECTBA, MOXKHO JOCTUYb ONTHMAJIbHOTO YPOBHS B3aUMOJEUCTBUS YHUBEPCUTETA U MPOU3BO/CTBA
NPUMEHUTEIBHO JJIs1 KQXJ0T0 YHUBEPCUTETA C YY4€TOM MECTHbBIX PaKTOPOB.
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With the development of wireless technologies, the most popular way to access to the global network of the
Internet and to local area networks is the Wi-Fi technology. Its use begins with the advent of laptops, personal
computers, mobile devices, and ends with a "smart" household appliances. This type of communication has
significantly simplified access to network users and opened possibilities that are not available when using a wired
connection types, but not everyone knows how many dangers waiting for each user when illiterate configuration
using Wi-Fi. Wireless Wi-Fi network are divided into two types - open and closed.

Network open (OPEN), not usually used for protection of the connection to the device or use a remote network
access protection when there is no user authentication on the device and a remote server. However, none of
vyshenapisannogo methods do not protect users connected to most Wi-Fi network from attacks such as MITM (man
in the middle) is where all the information on the network goes through the attacker, which adversely affects the
reliability of information transmitted over a public network. This type of network is not recommended for use
in terms of the protection of information when there is a need to use this network type for the transmission of
confidential information, it is recommended to use a VPN (Virtual Private Network) for the protection of the data
channel, and use HTTPS (advanced HTTP protocol uses SSL encryption to hide the requests from the client to the
server). This technology allows you to view the transmitted data packets when they intercepted, which increases the
reliability of the transmission of information in the Wi-Fi network.

Another type of wireless network - a closed-type network, tend to use encryption to protect data in the packet
data transmission channel. They used the most popular security technologies such as: Wired Equivalent Privacy
(WEP - old technology for wireless security Wi-Fi network), Wi-Fi Protected Access (WPA and WPA?2 - is an updated
technology to protect wireless devices, and Wi -Fi protected setup / Quick Security setup (WPS / QSS - protected
plant, is used in WPA / WPA2) it should be noted that the network of closed type also have vulnerabilities, but with
the correct configuration, the risks can be minimized.

WEP technology is one of the oldest security technologies. At present time, itis unreliable and is not recommended
for use. The problem is that the data stream is encrypted with a temporary key, a part of which is in each packet.
Consequently, if intercept the required number of packages it is possible to receive any key length. Protection
of this technology is not practical, because the time to intercept the key depends on the amount of information
transmitted over a wireless network than it passed over, the quicker the attacker an opportunity to intercept the
key. The technology of WPA, which is the sum of EAP protocols, MIC, TKIT, 802.1X allows its use in the commercial
sector. Unlike WEP, WPA master key recovery is not possible, but there is a way to find the key, which is required to
verify the integrity and the key data stream. To implement such an attack the attacker would need to know the MAC
address of the client connected to the Wi-Fi network, to further theft of addresses and substitution on his device
in a vulnerable Wi-Fi network should be WMM support and QoS and change temporary key is not lower than 3600
seconds. The simplest defense against this type of vulnerability, just to reduce the value of the temporary key that
will ensure the second type of hacking - a standard brute force, ie, the selection of all possible combinations of the
usual brute force. Protection against this method of hacking, password changes monthly.

WPA2 technology expanded version of WPA. It eliminated the vulnerability to theft and substitution of key
stream, just added a new AES / CCMP protocol with a brand new encryption algorithm based on AES256 with
additional protection and a test of integrity. This technology may crack only by brute force, the protection of which
is a monthly shift key. WPA2 is by far the most reliable way to protect wireless Wi-Fi networks. WPS / QSS protocol
is designed to create a secure network WPA2, as well as easy connection to it. This Protocol provides connection
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for eight digit PIN-code. The vulnerability of the protocol is as follows. Since the PIN-code uses eight digits - the
selection of the PIN-code is 108 options. The last digit is a checksum, which is calculated on the first seven numbers
- hence the selection of the PIN-code is 107. However, the protocol initially has a vulnerability that allows to divide
the PIN-code in two parts, 4 and 3, which are selected separately from each other in such cases the selection of PIN-
code 104 and 103 is 11,000 combinations. This protocol is extremely vulnerable, as after receiving the PIN-code is
sent information about the key WPA2 client makes a connection request, which can later be used. There is no single
solution to the problem is not the most efficient use of the timer "cool" after the wrong password is entered. It is
recommended to disable this protocol in the network settings, to prevent theft and unauthorized WPA2 key to a
wireless network connection. There is a type of attack called "evil twin", which is used in crowded places. Attack The
bottom line is up SSID, wireless network, and it is created on the basis of a fake wireless network with a stronger
signal radiation than the present wireless network. To reduce the risk from this attack, it is recommended to reduce
the time change radio frequency, and use encryption for the data before. Thus, based on our analysis of the popular
wireless network security technology Wi-Fi, by far the most optimal protection technology - is the WPA2, which is
used in the encryption of data transmission channel. This will allow users of a wireless Wi-Fi network to protect
against intruders hacking.
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OueHKa BJIMSIHUA APKOCTHBIX NPeoopa3soBaHUM
U300paKeHUH HA KO3(PUIUEHT C)KaTUs BUAEOJaHHbIX B
BeMBJIET BU/EO0KOAEKax

AxmenoBa A.X.

TamkeHTCKUN YHUBEPCUTET UHPOPMALIMOHHBIX TEXHOJIOTUH UMeHU MyxaMMazia an-Xopa3Mui

AHHOmayus. B cmamve paccmampugsaromcsi npobsiembsbl obecheveHuss 601bWUX KoaggduyueHmos cicamusi
8U0e00aHHbIX MesIe8U3UOHHbBIX U300padceHUll 6e3 3aMemHo20 yXyouleHUs 8U3ya/1bH020 Kauecmea 0eKooUupOo8aHHbIX
usobpaxceHutl. [Jasa nosviuieHus 3ggekmusHocmu KoOdupo8aHusl U300paxiceHUll 8 peasbHOM Macumabe epeMeHU
npedioxceH Memod npedsapumenabHo20 YMeHbUeHUs IPKOCMuU hukceell UCXOOHbIX U300paxceHuUu 8 08ad pasa u
80CCMAHOB/AEHUE UX 3HaYeHUll npu dekodupoganuu. [Ipusodsmcs 3KChepuMeHMa/ibHble pe3yAbmambl N0 OYeHKe
agpdexkmusHocmu npumeHeHust daHHO20 Memoda 0151 06pabomku udeonomoka.

Kamwouesvle caosa: Kosgpuyuenm cicamus eudeodaHHblx, 3PphekmusHocmb KOOUPOBAHUS U306paxceHull,
obpabomka eudeonomoka, koagduyueHm circamus sudeokodeka Ha geligsiem npeodpPas308aHUSIX.

C pa3BuTHEeM MPPOBOTO TEJEBU3UOHHOTO BEIlaHUsI BCe 6OJIbIle TPEOOBAHUH MPEbABIISIETCS K 06€CIeYeHNI0
BBICOKOI'0 KaueCTBa U300paXKEeHUH, UTO TpeOyeT yBeJUYEHHsI CKOPOCTH Nepeiadu JaHHbIX. Ho 4acTOTHBIN pecypc
OTpaHUYEH, [1a ¥ 11J1aTa 32 eT0 UCI0JIb30BaHUeE JJOCTaTOYHO BbICOKA. [I03TOMY /17151 06€ecriedyeHHsI BBICOKOT'0 KauecTBa
TeJlerepeiad MPY HU3KUX CKOPOCTSX TMepesjadyu JJaHHbIX TPeOyoTcs 6osiee 3pPeKTUBHBIE METO/ bl KOMIPECCUH
BHU/IEO0/IaHHBIX. [IpM 3TOM 06GBIYHO CXKaTHe BU/IEOJAAHHBIX TPOU3BOJUTCS 32 CUET YCTPAHEHUS PAa3/IMYHbBIX TUIIOB
U30bITOYHON HMHGOPMALUM B H300pakeHUAX (KOAOBOM, CTPYKTYPHOH, CTAaTUCTUYECKOW, MCHXOBU3YaTbHOH,
BpeMeHHOM). OlHaKo Mpo6/ieMa 3aK/II04YaeTCs B TOM, YTO BeJIMUMHA U30BITOYHON HHPOPMAIIMU B N300PAYKEHUAX
CHUJIBHO 3aBHUCHUT OT CTPYKTYpPbI CAMOT'0 BHUAeOCIokKeTa. Tak M306paKeHHsI C OTHOCUTEIbHO OZHOPOAHBIM GOHOM
coJiepKaT 3HAYUTEJNbHBIA 06beM U36BITOYHON HHPOPMALIMU U TIO3TOMY CKHUMAIOTCS XOPOINO, a U306paxKeHH!s C
MeJIKUMH JIeTaJISIMU U 3HAYMUTEJIbHBIMU NepenaZiaMy SPKOCTH COAEPKAT MaJI0 U30bITOYHOCTH U COOTBETCTBEHHO
CKUMAIOTCS I1JI0XO.

Kpome Toro, B TeneBuaeHHH Ha 3QPEKTHBHOCTb KOAMPOBAHUS BJIHSET OOBEM CJAYKeOGHOHW MHPOPMALUU
(MeTasaHHbIE), KOTOPBIM OOGBIYHO BO3HUKAET IpPU OJIOYHOM JieJIeHUM UW300paXKeHUH [AJs1 yCTpaHEeHUs
MeXKaZ[pOBOH N36bITOYHOCTH Ha OCHOBE KOMIIEHCALUH ABWKeHUS. [Ipy aTOM /i1 60Jiee TOYHON KOMIIEHCAL[UU
JIBMKEHHUS BUJIE000BEKTOB TPEOYIOTCS 6JIOKHM MEHBIIEro pa3Mepa, a 3TO NPUBOJUT K YBEJUYEHHUIO UX YUC/IA U,
COOTBETCTBEHHO, K YBEJIMYEHNIO MaCCUBA MeTa/JaHHbIX, KOTOPBIE 100aBISIOTCA K KOAUPOBAHHBIM BH/I€0aHHBIM
CKATOTO HM300paKEeHHS. A 3TO NMPUBOJAUT K YMEHBLUIEHUIO PE3y/JbTHUPYIOLEH BEJUYHUHBI CXKATHS, MOCKOJIbKY
MeTaJlaHHble MepeIaloTCs B €IMHOM MOTOKe C BU/IeOJaHHBIMH. Tak, mpu o6paboTKe N300paKeHUH pa3sMepoM
720x576 6s0kamMmu 16x16 nuKcesed MacCUB MeTaJJaHHbIX, [IPU CPeJIHEH CKOPOCTH [IBH)KeHHUsI 06'bEKTOB, 3aHUMAET
3240 6aiT. [Ipu cpeHux ko3 PuIMeHTax CKaTUA BUAeoaHHbIX (40-50 pa3) Takol J0BeCOK HE CUJIbHO BJIHUSIET HA
pe3ynpTUpPYOIUN Ko3ddunueHT cxatusd. OgqHako npu coxaTud B 100 u 60J1ee pa3 TaKoW MaCCUB yKe CTaHOBUTCS
3HAYUTEJTbHBIMH.

Hawnbosiee npocThiM U 3pPEKTUBHBIM METO/I0M IPKOCTHOI'O TPe06pa30BaHMSI UCXOAHOTO H300PKEHUST MOXKET
OBITh JleJIeHNe 3HaYeHU N NMKCeJIed Ha IeJible YMCJIa TP KOJUPOBAHMUU U YMHOXKEHHE TO0JIyYEHHBIX Pe3yJIbTaTOB
Ha 9TH e 4YMCJa NpPU AeKoAupoBaHWHU. /[laHHBIA MeTOJ O4YeHb NPOCT B peajr3anuy, 00/aZlaeT BBICOKUM
OBICTPOAEHCTBHEM U He GOpPMHUPYET JOMOJHUTENbHBIX MeTaZlaHHbIX. Ho mpu omepanusax JejeHus1 BOSHUKAIOT
JIpOOHBIE YMCJIA, KOTOPble IPU OKPYIVIEHUHU [0 LeJI0YMCIEHHbIX 3HAaYEeHUH BbI3bIBAIOT 6€3BO3BPATHYIO MOTEPIO
WHPOpPMAIMH, 9YTO, COOTBETCTBEHHO, IPUBOJUT K UCKAXKEHUIO [[BETONEPE[aYH U306 paKeHHs TP BOCCTAHOBJIEHHUU.
OfiHaKO, ec/M OTPAHUYHUTCS NMOHMKEHUEM SIPKOCTH M306paXKeHUH B JiBa pasa, TO MOrPEIIHOCTh OKPYIJIEHHUS He
MPEBBICUT BEJMYUHY MJIQJLIEr0 paspsfa, 4YTO NMPU BOCbMH OUTHOM KOJMPOBAHWM BU3YaJbHO INPAKTHYECKU
He3aMEeTHO.

i OLleHKM BJIMSIHUSI CHMIKEHHUSI SIPKOCTHM HCXOJHBIX N300pakKeHUH B /Ba pas3a Ha KO3PQPUIMEHT CKATHSA
BHU/IEOKO/IEKAa Ha BEeWBJIET MPe06pa30BaHUAX ObLIO IPOBEJEHO UCCAe0BAHME M0 06paboTKe YETHIPEX TECTOBBIX
HM300paKeHUH PA3/IMYHBIX CI0XKETOB M KaHPOB 6€3 MCI0/Ib30BaHUSI KBAHTOBATEJIS BUIEOKO/EKA.

[Ipy mpoBejeHNH 3KCIEPHMEHTOB BHaYasIe CXKMMAJIMCh UCXO/IHbIE N300 paXKeHHs], 3aTEM 3TH Ke N300paKEeHUS
OpasMCch C YMeHbLUIEHHOW B JBa pasa spkocTu (puc.l), mocse 4Yero mnpu JeKOAUPOBAHUH HPOUCXOLHUJIO
BOCCTAHOBJIEHHE 06pabOTaHHBIX 306 paKEHUH.
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Puc.1. UcxoaHOE ¥ C yMeHbIIIEHHOW SIPKOCTBIO TECTOBOE U300pakeHune «bypaH»
UcxofHoe U [eKOAUPOBAaHHOe U3006paXkeHUs BUJEOCHOXKeTa

Puc.2. UcxoaHOe ¥ BOCCTAaHOBJIEHHOE N306pakeHue Bujeocloxkera «bypan»

«Bypan»

npezCcTaBJIeHbI
3KCIlepUMeHTaJlbHble pe3y/bTaTbl 06pab0OTKU M300pakeHUH CBeJleHbl B Tab/MLyl, U NpejcTaB/eHbl B BHJe
FUCTOrPaMM 3aBUCUMOCTeN KoapHIMeHTa CXKaTUsl MCXOAHBIX M NpeobpasoBaHHbIX M300paxkeHUH (puc.3) u
BBIMIPBILIA B IPOLEHTAX OT IPMMeHEeHHUs JaHHOT0 MeTO/ia IPKOCTHOI0 TpeobpasoBaHusd (puc.4).

Ha pwuc.2,

Ta6sauna 1
KoadpdunueHr cxxkarus [
Tun BUAEOCIOKETA %
HCXO0AHOEe npeo6pas
1. Bypan 8,4 13,1 56
2. 3akar 28 42 50
3. JeBy1ika 23,8 35,7 50
4. [Tpupoza 8,5 13,3 56,5
Kosd puupeHt O cxoqHel e
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Puc.3. KoappunmeHT cxkaTus HCXOAHBIX U IPe06pa30BaHHbIX N306paKeHU M
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O BEIMTPBIW MO CHATHID
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Puc.4. Pe3y/ibTaThl BBIUTPHILIA N0 CKATUIO0 U300pakeHHNH 3a cYeT IPKOCTHOI0 Npeo6Gpa3oBaHus B 2
pasa.

Kak BUZjHO 13 pe3yIbTaTOB UCCIE0BAaHUH, BU3YaJIbHOE Ka4y€eCTBO UCXOAHbIX M BOCCTAaHOBJIEHHBIX U306 pakeHUH,
Npe/CTaBJEHHbIX Ha PUC.2, NPAKTHYECKH HE OTIMYUMBIL. [IpM 3TOM CHM)KEHHe SPKOCTH H300paKeHHs B JBa
pasa faeT npuMepHo 50 NPOLEHTHBIM BBIUTPBIL [0 CKATUIO BUJEOJAaHHBIX. TAKUM 00pa3oM, JAHHBIH MeTO[
npeaBapuTebHON 06paboTku TB n306pakeHU MO3BOJISET CYLECTBEHHO YBEJIUYUTDH 3QPEKTUBHOCTL pabOThI
BeHBJIET BUJEOKOJEKAa MPaKTHYeCKH 0e3 yXyALleHUs BHU3YyaJbHOIO KayecTBa H306paKeHHH W COXpaHeHHUs
OBICTPOAEUCTBUS UX 0OPAGOTKHU.
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MeToAbI 3aLIIUTHI pequoﬁ I/IH(l)OpMa].lI/II/I B KdHAJI1dX CBA3U

YMmapos YA.
dCCHUCTEHT
TYUT

JlocTH)KeHUs] Pa3BUTHSI COBPEMEHHBIX HWHQPOPMAlMOHHBIX TEXHOJOTHH TMOJAOILIA TaKOMy 3Tamy, 4YTO
UMeeT OYeHb GOJIBIIYI0 pOJib U 3HAaYeHWEe B HallleM o6lecTBe. B Haile BpeMsi ¢ MOMOIIbI COBpPeMEHHBIX
TeJIEKOMMYHHUKAIIMOHHbBIX CETel MOXKHO MepeiaBaTh HHPOPMAIHIO Ha JII060e pacCTOsIHUE, B pa3JIMYHOM BU/JE U
dopmare.

[llupokoe pacnpocTpaHeHHe IUPPOBBIX METO/IOB Mepeayu HHOPMaLUK CO3/Aa/H YCI0BHUS /11 OpraHU3aluu
6OJIBIIIOT0 YUCJIA CYKG B paMKax eJMHOHN CETH, Y€M 3TO GbLJIO0 BO3MOXHO MPU UCIT0/Ib30BaHUH aHAJIOTOBBIX CETEH,
a Tak>Ke JIJisl BHeIpeHUs 3JIEKTPOHHOM MOYTHI, TesieKca, pakca, BUZAEOTEKCTa U T. /.

3HAYUTENBHO CI0XHEee 06ECMeYrTh 3alUTy pedyeBod MHPOpMaIMU B KaHaJse CBsI3H, M0 CYyTH CBOEH Bcerja
60J1ee MOIBEPXKEHHOMY BHEIIHUM YI'PO3aM.

CyleCTBYIOT JiBa KJIacca CUCTEM CBSI3U: Yugdposble U aHano2o8ble. LJudpoeoli cueHas — 3TO CUTHAJ, UMEIOLTUH
KOHEYHOe YHCJIO IUCKPETHBIX YPOBHEHN. AHA/10208ble CU2HA/IbL SIBASIOTCSA HENPePbIBHBIMU. TUMHUYHBIM TPUMEPOM
TAaKOTO0 CUTHAJIA IBJISIETCS PeYeBOM CUTHAJI, Tepe/jJaBaeMblii 0 06bIvHOMY TesiedoHy. UHopMaluio, mepejaBaeMyto
aHaJIOTOBBIMHU CUTHAJIAMH, TaK)Ke He06X0JUMO 3all[MIIATh, B TOM YHUC/Ie U KPUIITOrpapUIeCKUMHU METO/IaMH.

OCHOBHOM HMEIOTCS JiBa PasJHUYHbIX crnoco6a IHdpOBaHUS pPEYEeBOro CHUTHasa. [lepBbIA COCTOUT B
nepeMelMBaHUM (CKpPeM6JUPOBAaHUM) CUTHa/a HEKOTOPhIM 006pa3oM. JTO JeslaeTcsl MNyTeM HW3MeHeHHs
COOTHOILIEHUH MEXAy BpeMeHeM, aMIUIMTYZOW M 4YacTOTOM, He BBIBOASIIMUX 3a TMpejesbl HCIOJb3YEMOTO
JiMana3oHa. BTopoli cnoco6 cocTOUT B mpeo6pa3oBaHUU CUTHaJA B IIUGPOBYI0 GOpPMY, K KOTOPOU MPUMEHUMBbI
O6GBbIYHbIE METO/bl AUCKPETHOro IHdpoBaHus. 3amudpoBaHHOE COOOGIEHUE Jajiee MepefaeTcs Mo KaHauy C
noMolIbio MojieMa. [locsie pacuiMdpoBaHus MOTyYeHHONW KPUIITOrpaMMbl BHOBb BOCCTaHABJIMBAETCSl aHAJIOTOBAs
dopMa curnasna. Kpome 3TOro cymecTByeT METOJ HaJOXKEHHUs 3al[UTHOro niyma. C MOMOIM JAHHOTO Croco6a
MO?KHO BOCII0JIb30BaTbCs M IUPPOBLIMHU M aHAJIOTOBbIMH KaHasaMu cBsi3u (CM mokasaHa Ha puc. 1.).

MeToasl MAQPORIHAA PeYeBbIX CHTHAIOB
10 KAHATAM CBS3H

Hanoxenna

3aIITHOIO IIryma

AHATOTOBEIT Ludporoii
KaHAT KaHAT

Puc. 1. MeToabl I.lll/l(prBaHI/lﬂ peYyeBbIX CUTHAJIOB 110 KaHAJIaM CBA3HU

CTOHKHUI 3alIUTHBIN 3P PEKT 0Ka3bIBAET JIUIb HATOXKEHWE LIIYMa, IeUCTBUTEJbHO SBJSIONIET0CS CAYYaHHbIM
MPOLIECCOM U MO JMana3oHy YacTOT IMOJIHOCTbIO MEepPeKPhIBAIOIIETr0 peuyeBOil CMrHasl. B To ke BpeMsl, MHOTHe
M3BECTHbIE U LIMPOKO NMPUMEHsIEMbIe CIOCO6BI MOJYYeHHsl “IIyMOBOTO” CHUTHAJa HAa CaMOM Jiejie GOPMHUPYIOT
TICEB/I0 IIYMOBOU CUTHAaJI, 110 Psi/ly CBOMX YAaCTOTHBIX U BpeMEHHbIX TApaMeTPOB BECbMa GJIM3KHUH K JIeCTBUTENbHO
IIyMOBOMY, HO Ha CaMOM /ieJie B 3HAaYUTeJbHOW CTeleHH JIeTEPMUHHUPOBAHHBINA WJIM UMEIOIUH CylLeCTBEHHbIE
BHYTpPeHHUEe KOPPessiLIUOHHbIE CBSA3U. TaKOW CHTHa/l BO MHOTHX C/Iy4asix MOXKET IMOJHOCThIO 3aMEHSATh IIYMOBOM
(mTpu U3MepeHHUIX YaCTOTHBIX XapaKTEPUCTHUK, OlleHKe TOMEeX03alUIeHHOCTH U 1P.).

PaccMoTpuM cHavasia mepBbli Coco6 MUPPOBAaHUS PeYeBbIX CUTHAJIOB B aHa/soroBoil popme (puc. 2.). [Ipu
OlleHKe CTOMKOCTH MHUPPOBAHHUSI PeYEBBbIX CUTHAJIOB B aHAJOrOBOW popMe HE06XOAMMO, B IMEPBYI0 OYepe/b,
YUYUTBIBATb BO3MOXXHOCTH 4YeJIOBEYECKOT0 BOCHPHUATHUS MPH MPOCJAYIIMBAHUM PE3YIbTHUPYIOIEr0 CUTHAIA M
MONBbITKE BOCCTAHOBUTH KaKyl-11M060 MHPOpManuio. ITO BOCIPUITHE OYEHb CYO'bEKTUBHO: HEKOTOPBIE JIIOJIU
BOCIIPUHUMAIOT Ha C/IyX 3HAYUTEJIbHO JIydllle Jpyrux. Hampumep, Xopolio U3BeCTHO, YTO POAUTENH MOHUMAIOT
«peyb» CBOMX JIeTeH 33/10JIT0 JI0 TOTO, KaKk eé HAYMHAIOT NOHUMATh JpyTHe JIIoAU. B cBSI3U € 3TUM rOBOPSAT O TaK
Ha3bIBaEMOW OCTATOYHOM pa3bOPUYUBOCTH CUTHAJIA.
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MeToabl ITAGPOBAHAS PedeBEIX CHTHATOR B
AHAJIOTOBOM KaHAJE

/\

acTOTHEIE BpeneHHER
IpeodpaoBaHu IpeodpaoBaHH
Hnpepcat ITlepecranoska TlepecTanoBKa BpeneHHat
CIEKTpa Tonoc OTPEe3KOB HHBEPCHA

Cratuueckan Crp i Crp Ip Cratngeckan
TIePeCTAHOEKA amog Zmog MepecTaHOEKa
o 'P a 0 BpeMeHH

IO FACTOTE

9acTOTHOTO
EDHNTOO0KS EDHNTOOI0KS

/

KombuERpOBaHHEIE MO3IAHTHEIE
npeobpazopanma

Puc. 2. MeToasl mudpoBaHMs peyeBbIX CUITHAJIOB B aHAJIOTOBOM KaHaJIe.

ANTOpPUTMBI KOJMPOBAaHUSI PeYd MOXKHO pasbUThb Ha TPU OCHOBHbIE I'PYNIbI, B 3aBUCUMOCTH OT CTelleHU
CKaTHs, KOTOPYIO OHU 06eclieYyrBaloT:

1) BBICOKOCKOPOCTHBIE (CKOPOCTb KOAMPOBaHUsA 16464 KOUT/C);

2) cpefHecKopocTHbIe (4+16 K6UT/C);

3) HU3KOCKOPOCTHbIE (MeHee 4 KOUT/C).

BbICOKOCKOPOCTHBIE METOAbI C:kaTUs peul, Takue kak UKM, auddepenunanvuas KM (JUKM), agantuBHO-
aubdepennuanpnasgs UKM (AJUKM), He ucnonb3yloT crnenqudruyeckie OCOOEHHOCTH peyd U MOTYT ObITh
IIPUMeHEeHbI /1J151 KOAUPOBAHUSA IUPOKOTO0 KJIacca CUTHAJIOB.

MeTo/zbl CpeJHECKOPOCTHOTO M HU3KOCKOPOCTHOTO C3KaTHsl, BAX)KHOCTb KOTOPBIX B HACTOsI11lee BpeMsl 0CO6eHHO
BbICOKA, 0CHOBAHbI Ha MO/leJIsIX pedyeobpa3oBaHUs. HanboJibllee pacipocTpaHeHMe N0JIy4YrJia aBTOperpecChoHHas
(AP) mozenb peyeobpaszoBaHusd [1 -3], B KOTOPOU peyeBOi CUTHAJ MOZENUPYETCS, KaK pe3y/bTaT NPOX0KAEHUS
ynpasJsitolero (Bo36yxarliero) npouecca yepes aBToOperpecCuoHHbI (moirocHoi) ¢uabtp. [IpuHUnuansbLHo
3Ta MoJlesIb OTOOpaXkeHa Ha puc. 3.

Bo36y:xaaromuil npouecc MojesMpyeT NOTOK BO3/yXa Ha BBIXOJe TOJIOCOBBIX CBSI30K 4eJsloBeKa. B faHHOM
MOJZleJIM OH Tpe/CcTaBJsseT cob6od Oesblil LIyM B cjydyae NPOU3HECEHUsS TIJIYXUX 3BYKOB (HeBOKa/IM30BaHHasl
peyb) WJIM NMOCAe[0BaTebHOCTh UMIY/IbCOB, UAYIIUX JPYT 3@ APYTOM C IIEPUOJOM, COOTBETCTBYIOLIMM YaCTOTe
KoJ1e6aHUs I0JIOCOBBIX CBA30K (BOKA/IM30BaHHasl peyb).

T - nepuog OT

Vnpasasoupi
nponece
IT-Th HMIYJIbCOE
win) s}
H(z) E
Peueroit
CHTHAN
AP dprerp
£

Beanii iy

Puc. 3. ABTOperpeccuoHHas MojeJib popMHpPOBaHMS PeYyeBOro CUrHajaia
Pa6oTa mostocHoro ¢uibtpa H(z), Mmozenupytomero ¢opMy rojsocoBoro TpakTa B MOMEHT NPOU3HECEHHUS
3BYKa, MOXKET OBbITh ONKCaHa B pa3HOCTHOU ¢popMe:

»

s(n) = — Z aps(n — k) + gw(n), (1)

k=1

rge s(n) - peueBol curHas; w(n) - Bo30yKJarwlui npouecc; g — koabduuueHT ycunenus; ak, k=1,2,...p -
AP koadpounuenTsl. [lopsgok AP mozenu p BeibupaeTcs, Kak npaBuiio, oT 8 o 20. O4yeBHUAHO, YTO NOBbILIEHHE
nops/iKa Mo/ieJiv 1103BoJisieT 60Jiee TOYHO MO/Ie/IMPOBATh ClIeKTPa/ibHble XapaKTePUCTHUKH PeYH.

OcHOBHBIM CBOMCTBOM mnapameTpoB AP Mozenu sBjseTC UX OTHOCUTEJbHO MeJJIeHHOe H3MeHeHHue C
TeyeHHeM BpeMeHHU. MOXKHO CUUTATh, YTO OHU OCTAIOTCS CHEM3MEHHbIMU Ha oTpe3kax JanHou 10+30 Mc (cBoM-
TBOKBA3MCTALMOHAPHOCTU pevyeBbIX CUTHAJIOB).

CIMCOK JiuTepaTyphl

1. XopeB A.A. Cioco6nI ¥ cpeficTBa 3aliUThl UHGOpManuy, o6pabateiBaeMoit TCIIHY, OT yTeuku 0 TEXHUUECKUM
kaHasaM / CnenuanbHas TexHuka, 2015.

2. Kapramun B.JI. 3amuTa OT yTeukd peyeBoM HMHPOpMalMM U3 IOMelleHHUs: NPaKTUYeCKUe acleKTbl
peanusanuu/3amuta uHdopmauuu. Uucap: - CI16.: 2012, Ne 2.
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COBepH_IEHCTBOBaHI/Ie XdPAKTEPUCTHUK CUCTEM BOJIOKOHHO-

OIITHUYECKHUX KOMMYHI/IKa].lI/lﬁ

AnumxkaHoB Xaét PapxaZloBUY
TamkeHTCKUN YHUBEPCUTET UHPOPMALIMOHHbBIX TEXHOJIOTUH UMeHU MyxaMMa/ia ain-Xopa3Mui

(TamkeHT, Y36€KHUCTaH)

AHHOmayus - /laHHasi cmambus nocesiujeHa uccaedosaHuo U paspabomke Memodos pezeHepayuu onMu4eckux
CU2HA/108 0151 BOCCMAHOBAEHUSI UX CNEKMPA/IbHbIX XAPAKMepucmuk U ycu/eHusl UHMeHCUBHOCMU C NOMOWbHO
aKkycmoonmuyeckoz2o Hacmpaugeaemozo guabmpa

Kamwouesvle cnoea - onmososokoHHble cucmembl nepedauu (OBCII), onmuueckoe 80./10KHO, NOBEPXHOCMHO-
akycmuyeckas 80/HA U akycmoonmuyeckull nepecmpaugaembiii puavmp (AOIP)

B mocnenHue rojabl CylecTByeT 60JibIasi HEOOXOAHWMOCTb MPOBEJEeHUs OOLUIMPHBIX HCCAEJOBAaHUN U
pa3pabOTKH NPAKTUYECKUX METO/IOB PereHepaliy ONTHYECKUX CUTHaI0B. ONTOBOJIOKOHHBIE CUCTEMBI ITePeadn
(OBCII) ¢ ucnosnp3oBaHueM akycroontuieckoro ¢usabrpa (AO®P). U3BecTHO, UTO M3-3a MMOTEPb B ONTHYECKHUX
BOJIOKHAX CUJIbHO UCKAXAIOTCs CIEKTPa/IbHble XapaKTePUCTHUKHY CUTHAJIOB, 0CJIA0JIS€TCS U YMEHBLIAETCS CKOPOCTh
nepesavyu.

JdTa cTaThsl MOCBALIEHA HCCAEL0BAHUI0 BO3MOXXHOCTEW YJIy4lIeHHs MapaMeTPOB BOJOKOHHO-ONTHYECKHX
auHu# cBa3u (BOJIC), pacuivpeHuio UX NOTEHIMAA, YBEJUYEHHUIO CKOPOCTH M KayecTBa nepefadu HHGOpMaLUH,
YBEJIMUEHUIO TPOIYCKHON CIOCOOHOCTH 10 pyHIaMeHTaTbHBIX NTPEJIe/I0B, TECTUPOBaHUIO U TpuMeHeHH0 OBCII
v BOJIC B papguocucTeMax.

B HacTosimiee BpeMsi 0COOyH0 aKTyaJbHOCTb NPHOOpEeTaeT HEOOXOAMMOCTb Y/YYLIEHWs] CIEeKTPaIbHbIX
xapakTepucTuk peasbHoro BOJIC.[ToaTomy uccieoBaHre MeTOA0B U alliapaTyphl AJ1s KX U3MEPEHUS U yIyqIlleHUA
C MCMOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUH U 3JIEMEHTOB, B YaCTHOCTH C UCI0JIb30BAaHUEM aKyCTOONTHYECKHUX
HacTpauBaeMbiX ¢uabTpoB (AOH®D), uMeeT npakTUUeCcKoe 3HAaYeHNEe HAyYHbIX U KOMMepYeCKHX Lesx [1].

JTH aHaIM3bI T0Ka3aJIM, YTO aKyCTOONITUYECKU M HAaCTPauBaeMbli QUIBTP UMEET CJIeIyI0IINe XapaKTEPHUCTUKHU:

1) llupokui frana3oH HacTporkHu (200 HM) U y3Kas M0J10ca;

2) 6bICTpOE BpeMs NepeKTIYEHHUST;

3) Camoe I71aBHOE, YTO BO3MOXKHOCTb MEePEKII0YEHUs MeX/y JI06bIMU HOMEpaMH KaHaJoB (paboTaroliux Ha
pa3HBIX 4aCTOTaX) OZJHOBPEMEHHO U He3aBUCHMO. Jlerkas HaCTpoHKa U YCUJIUTENY;

5) UpeanbHast U36UPaTENbHOCTD.

KpoMe TOro, wucrnosib3oBaHHMe 4YaCTOTHBIX YCUJIMTENEH aKyCTOONTHYECKHMX HACTpauBaeMblX QHUIBTPOB,
HMMEIOIMX 10 CYIeCTBY MPSAMOYTOJbHYI0 aMIJIUTYHO-4aCTOTHYIO XapaKTePUCTUKY, 00ecredruBaeT U/ealbHYI0
CeJIEKTHBHOCTD, XOPOLINE pa3Mephl M BeC U 06eclieynBaeT JIETKYI0 HAaCTPOHKY M HACTPOUKY ycuanTesnen [2].

YcraHoB/IeHO, 4YTO HauboJiee NepCneKTUBHbIMU sABJAIOTCA AOH®, KoTopble y/nydlmalOT CHeKTpaJbHbIE
XapaKTEPUCTUKU M3JIy4aeMOro CcurHasa. IlpoBecTn wHcciejoBaHUsl, HeOOXOAWMMble [l pa3paboTKH
CrenyaJnu3upoBaHHoOro crensa (puc.1).

Ha pucyHnke 1 ucnosib3yroTcs cieAyroujde 3JeMeHThI:

1 - BOJIOKOHHO-ONITHYECKUH MepeaaTyukK GaAsInP Ha ocHOBe mosiynpoBoiHMKOBOrO Jlazepa A = 1,55 mm [2];

2 - KpUCTAJJIMYEeCKU I NOJyNIPOBOAHUKOBBIN J1a3ep;

3 - ICTOYHUK NUTAHUSA AJ15 Jla3epa U JJis ycuanTeis 6eryuieid BoHbl (YBB);

4 - 0oAHOMO/I0BOE ONTHYECKOE BOJIOKHO;

5 - MUKPOJIMH3BI;

6 - 0IHOMO/IOBbI€ Pa3’bEMBI;

7 - kpucTaJ1 Ha YBB nokpeIThIi MOHOOKCHUIOM KpeMHus Si0O;

8 - akycToonTHyeckuil HacTpanBaeMbll uabTp (AOHD);

9 - 6JIOK yCUIUTENSA-MOAYJISATOPA;

10 - koakcuaJbHBIN Kabesib RF;

11 - cnextporpad;

12 - koMIBIOTED;

13 - peXXUM peryJIMpoBKU NOTEHLIMOMETPA, CMELIMBAKIMI YeTbIpe YacTOThI;

14 - UCTOYHUK NUTAHUA AJI MOAYJISI MOAYJISITOPA YCUTUTEIS.
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[Ipy HaHeceHWM HA 3Ty CTEHKY aKyCTHUYeCKHX QUJIbTPYIOIIMX 3JIEKTPO/OB, CMEMIAaHHBIX C KOHQUTYpaluew,
MOJIy4eHHON C MOMOIbI0 3JIEKTPOHHO-JIy4eBOH JIUTOTPAadUU, ONTHYECKUH BOJIHOBOJ, C UIMPUHONW 7 MHUKPOH
U JyrHoM 20 MM MO3BOJIIET KPUCTA/Y MOJIyd4aTb PeXUM Npeobpa3oBaHus Mof A0 97% v GuAbTpPOBaTH A
H0J1ydeHUs IJIMHbI BOJIHBI 1a3epHoe uanydeHre 13 1 1,55 MkM. B pe3ysibTaTe 3KCepuMeHTalbHbIX UCCJIeI0BAaHUM
Ha 3TOM CTeH/ie ObL/IH MOJIyYeHbl C/leIyIolIe pe3yabTaThl [3]:

Ha pucynke 2. [Ippo6peTeHrie OpUrHHAJbHOTO JEMOHCTPALMOHHOTO ONITHYECKOTO CIIEKTPA, IOJIy4eHHOTO Ha
BXO/I€e, T.€. AUPPAKTOMETP NMOAKIIOUEH K YCUIUTEJI0 Gerylleil BOJHBI.
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Puc.2. UcxoaHblil ONTUYECKUH CIEKTP

[

. m

W13 3Toro cnekTpa BU/HO, UTO NMPH TOKe Hakaykyd 68 MA 1 18°C. ITOT TeMnepaTypHbIX Hana3oH ¢ Xopouiei
annpokcuMalyel pucyeT KapTUHY OITUYECKOT0 ClleKTpa peasbHOT0 curnaja BOJIC ¢ MynbTHIIIEKCHPOBAHUEM C
ONTUYECKUM pa3fieJIeHUEM MO JIJIMHE BOJIHbI. MOXXHO NPEZIIOI0KHUTh, YTO B 3ITOM UMEETCS] CEMb OJJHOYACTOTHBIX
JlazepHbIX nepenaTdyukoB BOJIC, pacmosiockeHHbIX C HHTEPBAJIOM 2 HM B JHanasoHe AJWUH BoJH 1550-1562 HM.
3amMeTHM, YTO CleKTpaJibHasl IPKOCTh Ha JIMHAX BoJIH 1552 1 1554 HM nmpakTHYecKH paBHA HyJ0. B peanbHbIX
BOJIC aTo MOXeT 03Ha4YaTh, YTO MHPOpPMAILUS NepeAarolnasacs Jla3epHbIMU Nepe/jlaTiNKaMy, paboTaloMMy Ha
3THX JJINHAX BOJIH, TepsieTcsl. UHTEHCUBHOCTb CHEKTPaJbHOM JIMHUU HA JJIMHE BOJHBI 1560 HM, CyllecTBEHHO
MeHblIIE, YeM Y OCTa/IbHBIX CIIEKTPATbHBIX JUHUH. MOKHO 0XKH/ATh, YTO JasbHellllee pacnpocTpaHeHWe CUTHaJIa
B BOJIC uepes Kacka/, OT HECKOJIbKUX ONITUYECKUX YCUJIUTEJIEN, Iepe/jJaBaeMbIX Ha 3TOH JIJINHE BOJIHBI, JIM00 GYAeT
CYylLIEeCTBEHHO MCKa)KEHO Ha INpHeMe, JIMO0 MPOCTO mnoTepsiHo. CeKTpasbHasi HEPEry/lsipHOCTb B 3TOM CJydyae
cocTtaBJisieT 6,46 nb.

Ha pucyHke 3 nokasaH OonTHYECKUH CIIEKTP, KOT/ia GJIOKUPYIOT YCUIUTENb U MOJYJISITOP.
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Puc.3. OnTHYeCcKui CIeKTP € BKJIKYEeHHbIMU GJIOKAMU YCUJIUTEJIA U MOAYAATOPA

CpaBHHBasi UCTOYHUK ONTHYECKOro crekrtpa (puc.2) u pesynbraT (puc. 3), MOXKHO CJesJaTb BbIBOJ 06
3¢ GEeKTUBHOCTH CTOHWKHU /151 pereHepal iy CXeMbl JIMHeapU3alii ONITHYECKOr0 CUT'Ha/Ia M epeiaTh CHEKTPaIbHbIE
xapakTtepuctuku BOJIC ¢ noMoiibio ONTHYECKOe My/IbTHIZIEKCHPOBAHUE C pa3fie/IeHUEeM 110 JJIMHE BOJIHBL.

Paspa6GoTaHHBIN CTEHJ MOXHO TaKXXe€ HCIO0JIb30BaThb JAJs1 TECTUPOBAHHS HOBOI'O MOKOJIEHUS ONTHYECKHX
ycunuTesnel, B yactHoctd, EDFA u akycToonTH4YecKHX HacTpaWBaeMbIX (QUIBTPOB, a TaKXe HCCIeL0BaHUSA
paboThI BOJIOKOHHO-ONTHYECKUX CUCTEM CBSI3U C MYJbTUIIEKCUPOBAHUEM C ONITHYECKUM pasziesleHUueM M0 AJIUHE
BOJIHBI, BKJIIOYasl MOJe/IMpoBaHue onTuyecKux curianoB BOCII, TakuM 06pa3oM, BO3MOXKHOCTb 3¢ $EeKTUBHOTO
UCIIOJIb30BaHUs CTeHJA [Jis pereHepaldM CXEMbl JIMHEAapU3alHUH ONTHUYECKOTO CHUTHaJAa U MPOXOXKIEHHS
CIeKTpaJIbHBIX XapakTepucTUK BOJIC ¢ My IbTUIIIEKCUPOBAHKUEM C Pa3JieJieHHeM 0 ONTUYECKOH JIJIMHE BOJIHBL.

Cnucok iMTepaTyphl

1. Davronbek D.A, Hakeem Z.T Prospects for the use of SAW filters in modern telecommunications systems /
/ Fan va-talimda Ahborot communication tehnologiyalari. The Republic of the conference ilmy Amalie maruzalar
tuples. 6-7 April 2006, . Tashkent, 2006.-pp. 37-38.-1I - vol.

2. Khakims Z.T. Features AOPF / / Axborot-kommunikation tehnologiyalari - graduate student, Master Islands
igtidorli TALABALAR ilmy - techniques konferentsiyasi maruzalar tuples. 4-5 March 2008, J. Tashkent, 2008.-p. 133.

3. Z.T Khakims. Systematization and analysis of acousto-optic tunable filters / Fan va-talimda Ahborot
communication tehnalogiyalari - doctoral student, graduate student, tadgiqotchilar, undergraduate Islands iqtidorli
talabalarning Republic ilmy technician konferentsiyasi maqolalar tjplami. 25-26 th March 2010. - Tashkent, 2010.-
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AHI’IMaHI/IOHHOE MOAEC/IMPOBAHHUE B KAY€CTBE

BUPTYAJIBHOTO ABHUKKA BHAGOTEXHOJIOI‘I/Iﬁ

Yo6anaynnaeB XycaH60u UIXOMXKOH yIJiy,
KaymbiTbaeBa MexpubaH,

XyppamoB Oamoc llyxpaT yriu
MArucTp, COMCKaTeJb, CTYAEHT

TamkeHTCKUNA YHUBEPCUTET HHPOPMAI[MOHHBIX TEXHOJIOTHUH

nMeHU MyxaMMmazia Anb-Xope3Muii, TalikeHT, Y36eKucTaH

AHHOmayus: B cmamve onucaH npoyecc ucno/b308aHUsi KOMNbHOMEPHOU 2paduku, aHUMayuu 8 Kayecmee
UHCMpYyMeHma meduaobpazosaHus 0151 pa3zeumus 8U3ya/abHO20 hpedcmasaeHuss UHPOPpMAayuu.
Knawuesvle cnoea: komnvlomepHas epaguka, aHumMayusi, 8U3yaau3ayus.

CoBpeMeHHOe MeJMao6pa3oBaHWe IPHU3BAaHO pPa3BUBATh KPUTHYECKOE MBbIIIJIEHHWE, YIUTb BOCHPHUSTHIO
uHopManuy, noZlaBaeMoi ¢ 3KpaHa, U 06GHAPYKEHUIO CKPBITOro cMbIcsa coobuieHnit CMK (cpezpcTBo MaccoBoi
KOMMYyHHUKaLMM). Mezauao6pasoBaHWe NPHU3BAHO TOTOBUTH IOJpacTarollee IMOKOJEeHHe K >KU3HU B HOBBIX
MHPOPMAIIMOHHBIX YCJOBUSAX, HAYYUTh €r0 MOJIHOLEHHO BOCIPUHMMATh PAa3/IM4HY0 MHGOPMALUIO, TOHUMATh
ee, OCO3HABaTh e€e BO3MOXKHble COLMAJIbHbIE TOCJIE/CTBUSI U BO3/EeHCTBUE HA INCUXUKY YesOBeKa, OBJIaZleBaTh
croco6aMu 06I1leHHsI Ha OCHOBE BEPOAIbHBIX M BU3yabHbIX GOPM KOMMYHHUKALUH.

[Ipu 3TOM Bce HampaBeHUS MeJHaoO6pa30BaHUs COIVIACHBI B HEOOXOAMMOCTH Pa3BUBATh TBOPUYECKHE U
KOMMYHHUKaTHUBHbIE CIOCOOGHOCTH Y4YallUXCsS MOCPEJCTBOM OBJIAZIEHUS] MeTOJaMHU CO3JaHUS U TEXHOJOTUSIMU
CMK. Oco6oe 3HauyeHHe B MeAMa00pa30BaHUM NPUJAETCS MPAKTUYECKOMY OCBOEHHUIO HOBBIX TEXHMUYECKHX
Cpe/iCTB, KpeaTUBHOMY U JIeATeJIbHOCTHOMY MOJX0/laM K 06y4eHHI0 paboTe ¢ BU3yaJbHbIMU o6paszamu CMK, a
Takxe GOPMHUPOBAHUIO KPUTUYECKOT'O MBIIIJIEHHS.

KoMnbioTepHas rpaduka U aHUMalMsl CO3/,aeTCs Ha KOMIIbIOTEPE MPU MOMOLIY CHEeLHaTbHbIX TPOrPaMMHBbIX
cpenctB. KomnbloTepHast rpaduka U aHUMALUs CErOHS - HauboJiee MOIIHOE CPeJiICTBO TBOPYECKOI'0 CO3/JaHUs
BU3yasibHOTO psiZia CMK 1 MOITHBIN HHCTPYMEHT BU3YaIbHOTO MblIlLJIeHUsA. 0CO6EHHO 3TO KacaeTcs TeJleBUeHUS,
KOTOpOe, C OJJHOM CTOPOHBI, SIBJISIETCS CErofHsSI OCHOBHBIM MAacCOBBIM CpPEACTBOM OGy4YeHHs "BU3yaJIbHOU
IPaMOTHOCTH" U IIpeJiCTaBJIsSIET COO0M Upoyaiiiee noJie A1 pa3Hoo6pa3Horo npuMeHeHus. C Apyroi CTOpPOHBI,
obydyeHHe KPUTHYECKOMY aHaJU3y TeJeBU3MOHHOM MHQOpManuu - oJHA M3 TPALUIMOHHBIX 6Aa30BBIX 3aJad
MeZMao6pa3oBaHUs.

CerogHsd B mnpodecCHOHAJIBHOM W 00I[eo6pa3oBaTeJbHOM OOyYeHUH HENOABMXKHOE H300paKeHUE,
"0’KMBJIEHHOE" KOMIBIOTEPOM, MOJEJU U Jpyryue BHJbl KOMIbIOTEPHOM aHWMAalM{d NPUMEHSIOTCA B y4e6GHO-
UCIBITaTEJbHBIX TpeHakepax-UMUTaTopaxX. KOMNbIOTEpHON aHUMaLMed MOJIb3yITCS U y4YeHble, ecjJd ecCTb
HeOoOX0MMOCTb 3aMEeHUTb IKCIIEPUMEHT €ro Mo/ie/IbHOW MMHUTalel. To ecTh ONbIT pa3HO06PA3HOr0 MPUKJIAJHOIO
MCI0/Ib30BAaHUSl KOMIIBIOTEPHOM aHMMAalMKM B Pas/IMYHBIX cdepax AOCTAaTOYHO BesHK. [Ipu 3TOM pasBUTHE
KOMIIbIOTEPHOW MHAYCTPHUU B L|€JIOM HapsZy C KOMIbIOTepH3alreld 06pa3oBaHuUs, MPUBEJIO K CYLIECTBEHHOMY
POCTY YHCJIa IOHBIX 110JIb30BaTe el epCcoOHaIbHbBIX KOMIIBIOTEPOB.

BusyaspHOe MblllJIeHHEe - 3TO CyllecTBeHHas KOMIOHEHTa 06pa30BaTeJbHOM TexXHOJOoruu. /leso B TOM,
YTO OTPBIB 06pa30BaHHs OT HEINOCPEJCTBEHHOr'O OMNbITA NpPHUBEJ K Pa3BUTHIO "BU3yaJbHOro 00y4yeHMs", B
BbICIIEH CTENEeHU IO0JIE3HOT0 JJIsl TOT0, YTO6bl NIPUJABaTh CO/lepXKaHHUe CJI0BAM, KOTOPhIe NpeJgHa3HAYEHbI I
3allOMUHAHUA U YCBOEHHUS ydaluMucs. OJfHaKo UCT0JIb30BaHWe BU3YyaJbHOTO MaTeprasia He MOXET caMo 1o cebe
IPUBECTH K BU3yaJIbHOMY MbILIJIEHUIO ITPEX/ie BCEro 10 IBYM NpUYHMHaM. Bo-1epBhIX, BU3yasbHOE MBIILIJIEHHUE - 3TO
He TOJIbKO MCIO0JIb30BaHUe NMOHATHH, JJIs KOTOPBIX CYLIeCTBYIOT KOHKPETHble aHaJIOTH. BusyasbHoe MbllleHueE,
KaK ero MOHWMAIOT CIEeLHATUCThI, - 3TO MbIlIJIEHHEe IOCPeJCTBOM BHU3yasbHbIX ollepanuil. JpyruMu cioBaMmy,
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Ipor3Be/ieHre H306pa3suTeNbHOI0 UCKYCCTBA SABJSETCA He WIIIOCTPAaLed K MBIC/ISM ero aBTopa, a KOHeYHbIM
IpOsIBJIEHHEM CaMOI'0 MbILIJIEHUS.
Kak u3BecTHO, KOMIIBIOTED - BEJIMKOJIENTHOE CPECTBO MOJI€JIMPOBAHHUS U IeMOHCTPALMH 3aKOHOB, JIeXKall[UX B
OCHOBE Xy/J0’)KECTBEHHOI'0, HAQy4YHOT'0 U TEXHUYECKOTO TBOPYECTBA, KaK CPeICTBO CO3/1aHUs HOBBIX IPOU3BEJ€HUH
MCKYCCTBA U Jjake HOBBIX BHUJIOB HCKYCCTBA, a TaKKe IepcoOHAIM3alMu obpa3oBaTejibHOro npouecca. [loaTomy
JlyMaTb BMecTe U "dyepe3” MallUHY, HAXOAUTb IPHMEHEeHHE TeM He0O'bSTHBIM BO3MOKHOCTSIM, KOTOPBIE 3a/10KEHbI
B COBpEMEHHOH TeXHHUKe, - BOT GJIMKaMIIKe 1esu A1 Hallero Mefuao6pa3oBaHus B 06J1aCTH KOMIIbIOTEPHOTO
TBOpYECTBA.
[Ipy Hcnosb30BaHUM KOMIIBIOTEPHBIX TEXHOJIOTMH B paMKax MeJMaoOpa3oBaHUs MeEHsSeTCsd Takxke U
poJIb yUHTeNs - C JOMUHHUPYIOLIEro UCTOYHHMKA MHPOpPMALMU, KOHTPOJHPYIOLIEro NpakTUYeCKU BCe MOTOKH
uHOpMalUM B Ipolecce o6yyeHMs, HAa aHAIUTHKA [OTOKA KOMIbIOTEPHOU HMHPOpMALMHU M KOHCYJIbTAaHTa
(pyxoBOJHMTeNST UCCEL0BATENbCKON Ipynnbl) yyamuxcs. HadMHaAIOT npeBasiMpoBaTh 3aJa4d Ha KPUTHYECKUH
aHaJIM3, CHCTeMAaTHU3aluIo, IOCTAaHOBKY 3a/ja4, IPo6J/ieMbl TBOPYECKOT0 M IOMCKOBOTO XxapakTepa. Oco6oe 3HaueHUe
npuoGpeTaeT ajanTanus TpaJULHOHHbBIX 06pa30BaTebHbIX TEXHOJOTUH U CO3/JaHNe HOBBIX, UHAUBH/IyaInu3al s
06y4YeHHsI B 3aBUCUMOCTH OT CKJIaZja yMa U cieluUKU CIOCOGHOCTEHN KaXk/10T0 yyallerocs.
OTcrofa ceayloT iBa BbIBOJA [JJIs1 06pa30BaHus B 06/1aCTH KOMIIbIOTEPHON aHUMALUU:
1. Bo-IepBbIX, KaK y»e OTMedasjochb BblIlle, JJis JOCTIKEHHUs LeJed MeAnao6Gpa3oBaHUS CpesCTBAMU
KOMIBIOTEPHOH aHMMaLMH, HE00X0AMMO HayYUTh LIKOJIbHUKOB U CTYZ€HTOB TBOPYECKH UM I10J1b30BaThCH,
TO €CTbh CO3JjaBaTh HAa HEM IPOAYKLMUIO, YOBJETBOPSIOLYIO 3JIEMEHTApPHbIM TPeGOBAaHUAM K KayecTBY
KOMIBIOTEpPHOH aHUMaIUH.

2. BO-BTOpBIX, MCIIOJb3yeMbl aHHMAaLMOHHBIH IaKeT JO0JDKeH ObITb NpOoPecCHOHANbHBIM, TO €eCTb
JalolMM BO3MOXKHOCTb 00y4YaTbCsl B "peasibHbIX', @ He y4eOHBIX, YCI0BUAX. OCOOGEHHO 3TO BaXKHO MpH
npodeccuoHaJIbHOM 00y4eHUH B By3e, TpoPUINPOBAaHHOM Ha NOJrOTOBKY CIIEL[HaJHCTOB Macc-MeJi1a.
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Onpe,qeﬂem/le ONTHUMAJIbHBIX MApLIPYTOB B

KOPIIOPATHUBHBLIX CeTAX Nepeaadn JdHHbIX

BekHazapoBa Canga CadpubysiiaeBHa,
Yo6anaynnaeB XycaH60u UIXOMXKOH YTy,

XyppamoB Osamoc llyxpaT yriu
A.T.H., MATUCTP, CTYAEHT, TamkeHTCKUH YHUBEPCUTET I/IH(l)OpMaU,I/IOHHbIX TEeXHOJIOTUH UMEeHH

Myxammaa Anb-Xope3Mui

AHHOmayus: B cmamve paccmampusaemcsi npuHyunsl ONMUMANbHO20 pacnpedeseHus: UHPOPMAYUOHHBIX NO-
mokos 8 TIAV-mynemumeduiinbix cucmemax nepedadyu OAHHLLX, KOmopas Nno0380/1em MUHUMU3UPOBAMb 6peMs
3adepicku nepedagaembvlx COO6WEHUL, YMO CMAHOBUMCS BANCHLIM C POCMOM 06bemMo8 obMeHa uHgopmayuetl.

Kawuesvle cnosa: ungopmayuonHsili nomok, TIAV-mysbemumeduliHble cucmeMbl, ONMUMAAbHASL JI02UCMUKA,
cemb nepedayu UHPHOPMAYUOHHBIX PECYPCos, 8PeMsl 30epHCKU COOOUeHU.

[Ipouecc onTUManbHOrO pacnpefeseHduss UHGOPMALMOHHBIX pecypcoB B TIAV-MynbTHMeAUMHBIX CUCTEMAX
II03BOJIIET MHUHHUMM3MPOBATh BpeMs 3aZlepXKKU IepefaBaeMbIX COOOIEHHM, YTO CTAaHOBUTCS BaXKHBIM C PO-
CTOM 00'beMOB O06MeHa HHPOpMalueil.

CucTeMHBIN aHa/IU3 TeHJAEHIMH pa3BUTHUS PbIHKA KOPIOPATUBHBIX KOMMYHHKALMH IOKAa3bIBAET, YTO CETrOJHS
KOMIaHMH Bce 60JIbLie CTPEMATCA K HHTerpaliui GU3HeC-IPOoLeccoB.

BricTpble TeMIbI pocTa 06beMOB 06MeHa UHPOopMaLMel Tpe6yoT pa3paboTKU HOBBIX METO/0B, aJIFOPUTMOB U
cpeAcTB A1 60s1ee 3¢ PEeKTUBHOTO pacnpe/iesieHus nepejjaBaeMoid MHGOPMALUU € Y4eTOM OTpaHUYEHHH Ha MTpo-
IYCKHYIO CIIOCOGHOCTb KaHaJ/IOB CBSI3M U BbIGOpA a/IFTOPUTMOB [IPOTOKOJIOB MapLIPYTHU3ALUH.

OcTpas He06X0JUMOCTb U 11eJ1eCO06Pa3HOCTb TAKOH 3BOJIIOLIMU 00YCI0BJIEHbI CTPEMIEHMEM KOMIIAaHUH MUHU-
MHU3UPOBaTh U3/eP>KKH Ha NPeloCTaBJeHHe TeJJIEKOMMYHUKALHOHHBIX YCIYT yTeM peCTPYKTYpHU3aL Uy Tpaduka
¥ GaJIaHCUPOBKH 3arpy3KU KaHa/IOB CBAA3U. B cBA3U ¢ 3THM, B HacTosLlee BpeMs pa3paboTka 3¢ PeKTUBHBIX METO-
JIOB pacnpeiesieHUs1 ”HGOPMaLMOHHBIX IOTOKOB B MarucTpPa/JbHbIX KOPIOPATUBHBIX CUCTEMAX B paMKaX ONTH-
MaJIbHbIX HHPOPMALMOHHBIX TEXHOJIOTUH SIB/SIeTCSA aKTyalbHOM. [l/1s pelieHNs 3aZla4M ONITUMHU3ALMH [IPOLIECCOB
JIOTUCTUKH HHPOpPMALMOHHBIX pecypcoB B TIAV-MysibTHMeUHHBIX CHCTEMaXx IIPENO0JI0KHUM, YTO CUCTEMA COCTOUT
u3 N y3/10B KOMMyTal My U M JIMHUH cBSI3U. MoZie/1b ONTHMaJIbHOIO pacipe/eseHus HHGOPMALlMOHHBIX PeCYypCOB
B TIAV-MysnbTHUMeAUMHBIX CUCTEMAX CTPOUTCS C TAKOH LieJblo, YTO6bI 06eceYnTh MUHUMa/IbHOE BpeMs 3aepiK-
ku T nepesaBaeMbIx coobiienuil. [Ipy aToM ciefyeT npeJoiaraTh caeAylolee:

e BCeJIMHUH CBSI3U a6COIIOTHO HaJl€XKHbI;

e  BCeJIMHUU CBS3U IOMEXOYCTONYHUBBI;

e y3JIbl KOMMYTallU1 UMEIOT 6€CKOHEYHYIO IaMSTh;

e BpeMs 06pabOTKH B y3/1aX KOMMYyTallUU OTCYTCTBYET;

e JIJIMHBI BCEX COO6IIeHNH He3aBUCHUMBI U pacIpe/iesieHbl 10 T0Ka3aTeJlbHOMY

e 3aKOHY CO CPEJHUM 3HaYeHHEeM L Gaiir;

e Tpaduk, nocrynaroumuii B TIAV-MysibTHMe i HbIE CHCTEMBI, COCTOMT U3 COOBLIEHUH, HMEIOLIMX O/JHHA-
KOBBIA IPUOPUTET, U 06pa3yeT MyacCOHOBCKUU MOTOK CO CPeJJHUM 3HaYeHHeM Yij, COOBLIeHNH/C, AJist
COO06IeHN, BOSHUKAOLIMX B y3JI€ | U Ipe/JHa3HaYeHHBIX Y31y j Tpaduk TIAV-MyIbTUMeJUAHBIX CHCTE-
Max OMpe/eJIsieTCs 10 BhIPaKEHHUIO: N wN

Y= L= Zj:l Vij

re ¥;,j- MOJHbIA BHEMIHUH TpaQuK; (N
e KaXJas JIMHUS CBSI3U COCTOUT U3 €[TUHCTBEHHOTO JIYTIJIEKCHOTO KaHaJla CBA3H C MPONMYCKHON CIIOCOGHO-
CTbIO, PaBHOM d,,, 6aliT/c. — IMHMA CBA3U MEX/Y y3JaMH K 1 |; ec/iu TMHUA CBA3U Mex 4y y3naMu kul
_ (i
OTCYTCTBYeT, To d, =

Jlanee 0603Ha4YUM yepe3 kel JIOJII0 TOTOKA i’j, npoxoasuyro mno suHuM (k,1):
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Xl

HpI/I 9THUX OTPaHHUY€HHUAX JIETKO MOXHO OIlpejeJIUTh

o)
j-'ﬁ:.'_' }121—12} 1‘]'!1,}’ k.l (2)

rae ;‘L;, ]-BeJIMYMHA MOTOKAa MHPOPMAIMOHHBIX pecypcoB B JMHUU (k[), coob1ieHnii/c, 06yci0BIeHHasT JIOTH-
CTI/IKOI/I'],! . x{a,j]

Jna ne[geMeHHblx k.l [O/DKHO BBINOJIHATBCA YCJAOBHE COXpaHeHHsi MHPOpMalMoHHOro pecypca B TIAV-
MyJIbTUMeJUUHBIX CUCTeMaX, KOTOPOe 3allMChIBAETCS CIeAy0LIUM o6pa30M.

I=1

N —
XOIICE R
=1 .

1, I=j

He npencTaBiisieT TPyZHOCTDb ONpe/leIUTh Yepes 31'}' cpefiHee BpeMs], 3aTpayrMBaeMoe Ha flepeJiady Co00O1eHUs,
KOTOpOe BO3HHUKaeT B y3Jie [ U IpeIHa3HA4YeHO y3y j. He Masio BaXkHOM XapaKTepHUCTUKON KadyecTBA QYHKIIMOHU-
poBaHus ceTy TIAV-My/IbTUMe UM HBIX CHCTEM SIBJISIETCS CpeAHsA 3aepKKa coob1eHus B TIAV-MynbTUMeIUHHBIX
CUCTeMax, ollpeJiesisieMasl KaK B3BellleHHasi CyMMa MeXXKOHIIeBbIX 3a/leprKeK ZU.(1):

0 < {L..f:] =1

1
T:; 12; 1‘]”(1} 1}

)

JlanHyto GopMysy MOXKHO ITpeobpa3oBaTh K 60Jiee MPOCTOMY BHU/LY, BOCIOJIb30BaBLIKCh Gopmysioi (1) u (2):

T_ 12 1_;! kel

)

rae £y - cpeaiHee BpeMs npebbIBaHUSA COO6LU,EHI/II/I B siunvi (k1)
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Perspectives of technology development TWDM-PON

Alimdjanov Khayot Farkhadovich

Tashkent University of Information Technologies named after Muhammad al-Khwarizmi
(Tashkent, Uzbekistan)

Annotation. This article is devoted to the prospects for the development of TWDM-PON (Time and Wavelength
Division Multiplexed Passive Optical Networks), which provide spectral and temporal separation of channels
simultaneously.

Keywords: Time and Wavelength Division Multiplexed Passive Optical Networks (TWDM-PON), C-band, C+L-band,
optical transmitter, optical receiver.

PON technology is by far the most promising for providing communication services to individuals, legal entities -
in this case it can be small and medium business, as well as in the organization of the last mile for mobile operators.
In connection with the wide spectrum of passive optical networks, the main emphasis was placed on the higher
transmission network capacity when creating the Next-gen PON.

There are two main directions for the development of the PON-EPON network and the GPON network. The last
step in the evolution of GPON networks is the TWDM PON-Time Wavelength Division Multiplexing Passive Optical
Networking technology, passive optical networks with time and frequency (spectral) multiplexing.

TWDM-PON technology uses four pairs of wavelengths to organize duplex communication channels in different
spectral ranges. To form upstream streams, the wavelengths (A1-A4), for downstream (A5-A8) are used.

In TWDM PON systems, three frequency ranges can be used for the transmission of streams: 1270-1280 / 1570-
1580 nm - XG-PON-range, 1535-1540 / 1553-1558 nm - C-band-range, 1535-1540 / 1570- 1580 nm - C + L-band-
range.

The transmission of TWDM PON signals in the C-band and C + L-band allows the use of EDFA optical amplifiers
to increase the optical budget of the route.

In addition to the greater number of wavelengths used to form up / downstream streams, TWDM PON involves
the use of tunable optical transmitters (tunable Tx) and selective optical receivers (selective Rx) in station and
terminal equipment (OLT and ONU / ONT). The use of configurable components allows you to scale, rebuild the
TWDM PON network at the hardware level without having to physically reconfigure the transmission network.

TWDM PON allows, in addition to flexible tuning of waves, to fine-tune the transmission speed within a single
channel. Supported are both 10G / 10G and 2.5G / 2.5G symmetrical transmission speeds, as well as unbalanced
10G / 2.5G. In TWDM PON networks, wavelength ranges are used - XG-PON band, C-band band and C + L-band band

1. XG-PON-band. The frequency plan completely repeats the operating ranges of XG-PON: 1270-1280 nm for
upstream and 1570-1580 nm for downstream. Using this frequency plan allows you to organize transfer within the
same network: TWDM PON, GPON, CATV.

TWDM-PON G-PON G-PON CATV TWDM-PON
upstream upstream downstream downstream
| | | [ 1 | | T |

1270 1280 1290 1330 1480 1500 1550 1560 1570 1580

Fig.1. XG-PON band

In this frequency grid it is impossible to use EDFA optical amplifiers, therefore the maximum optical budget of
the system is 33 dB.
The use of the XG-PON-range is justified, if necessary, to integrate new channels into the existing GPON + CATV
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system without having to increase the optical budget of the route.

2. C-band. In this case, the frequency plan is a standard C-band-band: 1535-1540 nm for upstream and 1553-
1558 nm for downstream. Using such a frequency plan allows to organize transmission within the same network:
TWDM PON, GPON, XG-PON.

G-PON G-PON TWDM-PON TWDM-PON

XG-PON XG-PON
upstream upstream downstream upstream dOWI'IStI’E'Elm downstream
I 1 | | | 1 | 1 al | 1 |
1270 1280 1290 1330 1480 1500 1535 1540 1555 1560 1570 1580

Fig.2. C-band

Due to the use of wavelengths from the C-band band, it is possible to use standard EDFA optical amplifiers for
DWDM networks with a working range of 1529-1561 nm. Using EDFA allowstoincreasethemaximumopticalbudget
ofthesystemto a valueof 38 dB.

Optical amplifiers are installed on the headend side, which allows not to change the existing network architecture
and not to introduce additional volatile components into the passive network.

- The total capacity of the system. For GPON systems, the throughput is 10 Gb / s downstream and 2.5 Gb
/ s upstream, while the TWDM PON bandwidth is four independent 10 Gbps streams, which determines the total
system throughput is 40 Gbit / s.

- Frequency range. GPON systems for the formation of a communication channel use two wavelengths. It
should be noted that rather broadband signals A1 + 5 nm are used. While TWDM PON systems involve four pairs
of wavelengths with a rather narrow spectrum A1 * 1.6 nm. It should also be noted that in future the number of
wavelengths involved will be increased to eight.

- Optical budget. In connection with the inability to use optical amplifiers for GPON systems, the optical
budget is limited to <30 ~ 33 dB, in contrast to TWDM PON systems, for which the optical budget reaches 38 dB.

The prospects for the development of TWDM PON technology are quite impressive, as the use of optical amplifiers,
tunable optical components, allows operators to maximally flexibly deploy and develop passive optical networks.
Accordingly, operators themselves can choose the network development scenario that best fits their business
model. TWDM PON can co-exist with other PON-technologies, which leaves room for the development of operators
and makes it possible to add wavelengths gradually, as necessary. As a result, the operator can build a network, run
GPON, and then allocate wavelengths for provider companies or leave for their own needs.
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