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«Kntouoeu evnpocu 6 cvepemennama nayka — 2015» » Tom 18. Mamemamuxa

MATEMATUKA

TEOPUNA HA Bb3MOXHOCTHN
N MATEMATUYECKA CTATUCTUKA

K.1.H. Tromukos /I.K., Tutos C.10.
Camapckuii eocydapcmeentbviti yrugepcumem nymeti cooowenus, Poccus

OBHAPYXXEHUE HEOQHO3HAYHbIX 3ABUCUMOCTEW
no SMNUMPUYECKUM OAHHbIM

IIpu uccnenoBaHUU CIIOKHBIX CUCTEM I10 SKCIIEPUMEHTATIbHBIM TaHHBIM BO3HH-
Kact HeO6XO}II/IMOCTI> OIPCACINTD THUII CTATUCTHYECKON 3aBUCUMOCTEMN MEXIy nepe-
MeHHBIMHA. OCHOBHBIM METOJIOM OTIPE/IeIICHHS THIIa 3aBUCUMOCTH JI0 HACTOSILETO Bpe-
MCHU ABJIACTCA KOPPCIIAIUOHHBIX aHaIU3, onpeuenﬂfomyn‘/i JIMHEWHBIE CBSI3U MEXKIY
TIEpEMEHHBIMH CII0KHOW CHCTEMBL. J[1s1 HeTMHEHHOM CHCTEMBI B OCHOBHOM HCIIOJB3Y-
IOTCS HEJIMHEHHbBIE perpeCCHOHHBIﬁ aHalin3, OCHOBHAA UACSA KOTOPOro CBOAUTCH K BbI-
00Opy U3 HEKOTOPBIX IBPUCTUICCKUX COOOpaKEHUH BUIa HEIMHEHHON 3aBUCUMOCTH 1
olLlcHHBaHUE KO3 (PUIIMEHTOB ITOH 3aBUCHMOCTH.

Peneiinbple 3aBUCHMOCTH IIMPOKO PaCIpOCTPAHEHBI B U3MEPUTEIbHBIX U UCIOJ-
HUTEIBHBIX CUCTEMaX, CHCTEMaX aBTOMATHYCCKOTO YIIPABJICHUS, Psaa TEXHOJIOTHYC-
CKUX ITPOLECCOB, B CUCTEMAX JUArHOCTHUKU. Bo3nukaer HCO6XOL[I/IMOCTI> B I/I,Z[CHTI/Iq)I/I-
Kalliu TaKuX 3aBUCUMOCTEH B SKCIIEpUMEHTaIbHOU mpakTuke [1]. OgHako, MeTOA0B
06Hapy>1<eﬂnﬂ HCOJHO3HAYHBIX 110 3HAYCHUAM IMMPAKTUYICCKN OTCYTCTBYIOT.

WNnentndukanus HENMMHESHHBIX MHOTOMEPHBIX OOBEKTOB IMPENCTABICHO HE TaK
YCIICIIHO, KaK B JIMHEHHOM cIydJae.

IMocranoBka 3amaum. Ilycts, paccMoTpeHa HelMMHeWHast cucTeMa ¢ OTHOM BXOIHOM
nepemMeHHOH X € X* © R'u onHoil BeIxoaHO# nepementol ¥ € Y © R*. Tlycrs cucrema
MOXKET OBITH onucaHa HEKOTOpOH 3aBUCHAMOCTBIO vy — fr(x) + =,
fi(x) € F(x), k = 1.. K rne F(X)-MHOXeCTBO KITaccoB (yHKIHMIA, — OTPEIIHOCTD MOJICIIH.

MHOXecTBO Ki1accoB (DyHKIHI, B 0OIIEM CiTydae, BKIIOYAeT JMHEHHBIC, HElu-
HelfHbIe, OTHO3HAYHBIC U HEIWHEWHBIC HEOHO3HAYHBIC CTATHCTUICCKUE 3aBUCHMOCTH
(cBs3n). Tpebyercst HACHTUDUIMPOBATH TUI HETMHEWHOW 3aBHCUMOCTH.

PaccMoTprM XapaKTepHUCTHKY HEMTMHEWHBIX CTATUCTHIECKUX CBA3CH.

Jucnepcrnonnbie oTHOMIEHUsI. MeTOl OCHOBBIBACTCS HA Pa3lIOKeHUM[2].

D[y] = M[D[y|x]] + D[M[y|x]],

rae M[y|x] — ycioBHas MmaTemarudeckoe oxkunanue, D[y] — nucnepcusi.
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e H,, = p(y, |x)log p(y, %), H3) == p(y)-log(p(»,).

=

B pabote mccienyroTcss HEOJHO3HAYHBIE 3aBUCHMOCTH THUCTEPE3HCHOTO THIIA,
MPeICTaBICHHBIX Ha PUCYHKE 1: «Mecsy, «aetydas Mblby [1]. Ilo 3ananHomy ana-
JTUTHYECKOMY BUIY dTHX 3aBHCUMOCTEH TOTydeHBI SKCIIEPUMEHTAILHBIC TaHHBIE, Ta-
OyNHpoBaHHUEM ITHX 3aBUCHMOCTEH, 3aTEM TH TaHHBIC 00padaTHIBAIUCH TPEMSI METO-
JIaMH: KOPPEJALMOHHBIM aHATM30M, METOJOM TUCTIEPCHOHHBIX OTHOIICHWH U pacue-
TOM 3HTPONMUHHO-UHPOPMAIIMOHHBIX XapaKTEPUCTHK. B KauecTBe MCXOMHBIX 3aBHCH-
MocTel OBbUIM B3STHI CIEAYIOIE BapHaHThI[ 1].

a) «Mecsiy: aHATUTHYECKUAN BUT
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-xs(a@) = x(a) * cos(@) + y(a) * sin(@),
ve(a) — —x(a) > sin(@) + y(a) > cos(@),

rae x(a) = a * cos™(a) + bx = sin™ (a), y(a) = by * sin(a).
0) «JleTyuast MBITIbY: AHATUTHYECKUH BUJT

- xs(a) = x(a), ys(a) = |y(all,

rae x(a) = a* cos™(a) + bx = sin™(a) , y(a) = by * sin(a) .

(DOpMaJ'H)HO 3a/la4ya uccCIi€JOBaHUus CBOJAATCA K JOKa3aTCIbLCTBY (baKTa HaJIn4yusa
CTaTUCTHYCCKOM CBs3H, NPCATTOKCHHBIMHA XapPaKTCPUCTUKAMHU, ONCHCHHBIMHU 110 OSMITU-
PUYCCKUM NAaHHBIM.

0.3 7 061

ys(a) 0 1 ws(m04r

=035 b 0.2F

-02 0 02 04 0.6 08 -1

PucyHok 1. 3aBucumoctn peneiinoro tuna: a-»Mecsn» , 0-»JleTydyasi MbIIIb)»

[TpuBeneHHbIE B TAOMMIIE PE3YNIBTAThl OBIIN TOJyYEHB! HA OCHOBAHUH BBIYHCIIC-
Hus napHoro ko3 durrenta koppensaun (I1IKK), mapHoro aucnepcroHHOro OTHOIIIE-
wus (I1IJ10) u mapHoit B3aumuoi nHdopmanuu (IIBU). s qByMepHOTO ciayvas STH
XapaKTEePUCTHKKU MOTYT OBITh IPUHSATHI B KAYECTBE KPUTEPUEB MACHTUYHOCTH, U3Me-
Harommxcs B quanasone ot 0 go 1. ['me 6im3kue K HyJIO 3HAYCHUS] XapaKTEPUCTHK
CBsI3M OYyAyT XapakTepH30BaTh OTCYTCTBHE CTATHCTUYECKOI B3aMMOCBSI3H U IIPH 3Ha-
YeHNH ONM3KHX K | — QYHKIIMOHAIBHYIO 3aBHCUMOCTb.

Tabnuma
Tun KK 0 MBU
A »Mecsiy 0 0.019 0.833
B.»Jleryqas 0 0.759 0,733
MBIIITB
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W3 Tabnuibl BUTHO, YTO MHOKECTBEHHAS! KOPPEIJISIUS B IBYX CITyJasix IMEeT HyJe-
BbIe 3HaueHus. HanpoTuB, mapHast B3auMHast HH(OpMAIHs ITOKa3bIBAIOT TOCTATOYHO BhI-
COKHE 3HaU€HHUs, YTO MOATBEPKAAECT HATNUKE HETMHEHHON CBs3H. JlucriepcuoHHas Mepa
BO BTOPOM CIIy4ae TaK e MOATBEPKAAET CTATUCTUYECKYIO CBsI3b. JIJIs CTATUCTUKU «Me-
CsIL» MINTIOCTPUPYIOTCSI BAPUAHT OLIEHKH CTATHCTUYECKUX CBSI3EH, KOIZla HEOJHO3HAY-
HOCTb MAEHTH(HULMPYETCs TapHOH B3auMHOM uH(popmManueil. MccnenoBanne craTuctu-
YecKoi HH(OPMAIIIH BXOIHON 1 BRIXOIHOHN ITEPEeMEHHBIX IIOKa3bIBACT, YTO OHU PaCIIpe-
JICIICHBI HE 110 HOPMAJIbHOMY 3aKOHY PaCIpeAeIeHUs] BEPOSITHOCTEH, YTO IIOATBEPKIACT
HyJIeBBIC 3HAYEHHA KO3((HUIINMEHTOB KOPPEIHIMU. DTO YCIOBHE U HETMHEWHOCTh 3aBH-
CHMOCTH OOBSICHSIFOT HEPaOOTOCTIOCOOHOCTE KOPPEIALMOHHOTO aHAIIN3a.

Ha npakTuke py MOJIy4€HUU SKCIIEPUMEHTAIBHBIX JaHHBIX U UX UCCICI0BaHU
KOPPEJISIMOHHBIM aHAIN30M IPUXOAT K BBIBOAY 00 OTCYTCTBHH CTATHCTHIECKOH 3a-
BHUCHMOCTH, YTO IIPUBOJIUT K IOTEPE MOXKET OBbITh IeHHOU MH(popManmu. [TosTomy Tpe-
Oyercs yOeanThCS B OTCYTCTBUHM CTaTHCTHYECKOW CBSA3M IMPUMEHEHHEM SHTPOIHIHO-
MH(OPMALIMOHHOTO TTOX0AA.

40, T T T 40 T T T
W[ - 30F .
20F - 20 .
/ H
M i
0- H H g 10 H ﬂ -
0 ———— o— L
! 1 ! _ | I I
-1 ~05 0 0.5 i wD.l 0 02 04 06
\,{a} H{-:}

Pucynok 2. 'mcrorpaMma BXOJHBIX U BBIXOJHBIX IlepeMeHHBIX

Ha pucynke 2 mpejcTaBlieHbl THCTOTPAMMBI, KOTOPbIE HIUTIOCTPUPYIOT ILIOT-
HOCThH PACHPEICICHUS NEPEMEHHBIX X U y ISl 3aBUCHMOCTH «MECSI». BuaHO, 9TO
IUIOTHOCTH Paclpe/ielieHUs] OTIUYHBI OT HOPMAIILHOTO PACTIPECTCHHS.

BbIBOI: Ha OCHOBAaHUH CTATUCTHYCCKOTO MCCIICOBAHUU JIBYX HEOMIHO3HAUHBIX
[0 BXOJY ¥ BBIXO/Y 3aBUCHMOCTEH MOKa3aHO HEpabOTOCIIOCOOHOCTh KOPPEIISIIHOH-
HOTO aHaju3a U 3Q(HEKTUBHOCT OLICHOK B3aUMHOM HH(POPMAIIMOHHBIX MEp.

«Kntouosu evnpocu ¢ cvepemennama nayxa— 2015y * Tom 18. Cvépementiu mexronozuu na ungopmayuu

During his speech Hessel predicted the advent of when the «print» and «decryp-
tion» DNA will become commonplace. «I dream about what life will be programming
to solve global problems, and enable mankind to find harmony within the biosphere»,
— he said. However, immediately warned that the breakthrough could be a disaster in
the event that research and development will fall into the wrong hands.

According to Hessel, biocybernetics will allow the programming of viruses and
bacteria so that getting into the human brain; they become agents of another's will.
Thus, harmful microorganisms introduced under the guise of an ordinary human vac-
cine will allow influencing the behavior of «carrier» and even fully controlling his
mind. Hessel suggested that dishonest people will turn these technologies into a kind
of weapon, and the rest will have to be hooked on various anti-virus software.

«The spread of computer virus is much more difficult to control than, for example,
anthrax bacteria. Biological terrorists may be interested in using computer viruses to
terrorist attacks, and by the thought is scary», — said Guillaume Love (Guillaume
Lovet), senior research manager, threats of Fortinet.

Next topic affecting researchers quite worrying. Fortunately, biological viruses are
not able to packing itself, encryption, and virtual machine detection and debug mode. Ge-
neticists should pray that future viruses did not evolve from the genomes of cyber-crimi-
nals, or antiviral drugs will be less effective in identifying and preventing viruses.

In addition, we are very fortunate that the biological viruses are not playing «cat
and mouse» with the doctors. Just imagine that the patient is sent to the stylist, instead
of health workers (by URL redirect), or viruses that welcome you in identifying a mi-
croscope. It becomes clear that computer viruses are more developed than their biolog-
ical counterparts.

One shudders to think what awaits us in the near future. Is it true that computer
viruses will become biological weapons? Completely refute it — silly because this era
of computer technology. In addition, the fact that the computer hackers in the future
may create a virus that will cause an epidemic among humans — only a matter of time.
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COMPUTER VIRUSES WILL BECOME BIOLOGICAL WEAPONS

Synthetic biology is a programming life in which cells play a role of living com-
puters, and DNA is a programming language.

Researchers of Fortinet concluded that computer and human viruses have much
in common, writes PC World. In essence, human and computer viruses behave the
same: encode information for parasitic behavior in the host system. Thus, DDoS-attack
may compared with HIV, since both of these aimed to system overload. There are other
examples. HIV attacks the immune system, making it more vulnerable to certain dis-
eases. A computer virus W32/Sality uses the same strategy, disabling anti-virus soft-
ware and installing malicious software to bypass firewall Microsoft.

Some biological viruses, such as influenza virus, are able to change the replica-
tion. Similarly, work computer virus Conficker and Koobface. At first, like the influ-
enza virus is the «incubation period», during which the virus does not show any activity
in the system. The researchers also noted that both people and computers are infected
each other.

The only difference between biological and computer viruses is that the latter is
more sophisticated: they know how to encrypt data and to defend themselves against
attempts to correct the error. If someone wrote computer code of the influenza virus,
the weight of the file would amount to no more than 22 KB.

In the future, computer and biological viruses will increasingly converge with
each other, according to the Fortinet. The boundaries between the biological and the
digital world has blurred. A good example is the creation of electronic prostheses such
as pacemakers, deep brain stimulators and cochlear implants. Once these devices com-
municate with an external machine, and it is necessary at some stage, they are vulner-
able to viruses.

Another article, which caused unprecedented interest, was devoted to the discov-
ery of genetics Craig Venter. This led scientists to talk about new forms of life and new
forms of its destruction. Venter introduced the world to the simplest biosynthetic or-
ganism capable of reproduction. The world's first artificial organism called Cynthia.

Upon learning that Venter went on competitive distance with God, ethicist, Pro-
fessor Julian Savulescu of Oxford University said the prophetic words: «Venter opened
the gates to the most cherished of human history, and perhaps also in his life. This
(opening) in can then be used to create the most powerful biological weapons, which
you can imagine. Our task now is to eat the apple, not swallowed the wormy.

At the technology conference TXM some participants were of the opinion that a
breakthrough Venter allow our mind to make a giant evolutionary leap; others warned
that synthetic biology could easily get out of control.
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NMPUNOXHATA MATEMATUKA

K.1.H., nou. Bysinkun B.M.

Jleticmeumenwvnviii unen, npogpeccop Poccuiickou Akademuu Ecmecmeosnanus (PAE),
Touemnwiii 0okmop nayk (PAE), 3acnyoicenmviii pabomuux Hayku u 06pazoeamus,
Mocxkosckuti I'ocyoapcmeennuviii mexnuieckui ynugepcumem umenu. H.D. baymana,
Poccusa
Kogranesa C.K.
3acnysicennwini pabomuux nayku u oopasosanus ( PAE), kan. gusz-mam. nayk BAK P.
PHIJ « Kypuamoeckuii uncmumymy

MOAENUPOBAHUE CUCTEMbl HEUPOCAMOHACTPOWKHN
TOKOBOI'O KOHTYPA J3JIEKTPOMNPUBOOA

B craTthe paccMaTpuBalOTCsl BOIIPOCH CHHTE3a HEHPOPETYJIATOPOB UIS CHCTEM
YIIPaBJIEHHS JIEKTPONPUBOJAaMH. AHAIM3UPYIOTCS ycToHuMBasi pabora U 0cOOEHHO-
CTH IIPUMEHEHMS HEUPOPETYIIATOPOB B 3aMKHYTBIX KOHTYpax. HelipoperynsaTops! ca-
MOHACTPauBaIOTCS [P W3MEHCHUH IIApaMETPOB 00beKTa ynpasieHus. MHpopmanns
00 U3MEHEHUH ITapaMeTPOB 0ObEKTa YIIPABJIEHHS CPABHUBAETCS C ONTHMAIIbHBIMU Ke-
JTaeMbIMU XapaKTePUCTHKAMH ITAJTOHHON MOJENH, BEIPAa0aThIBACTCSI CHTHAIIBI 00yde-
HUSL Ul HEHPOPETYJISITOPOB, KOTOPhIe 00€CIeYnBalOT HEOOXOANMbBIE ONTUMAJIbHBIC
CTaTHYECKUE U TUHAMUYECKUE XapaKTEPUCTUKH IEKTPOIPUBOIA

PaccMoTprM 0JHOKOHTYPHY!O CHCTEMY YIIPABIEHHS TOKOBBIM KOHTYPOM 2JIEKTPOABH-
ratesst noctosHHOro Toka IIbCT-22 ¢ HoMuHanbHEIME napameTpamu P=0,6xBr,

U= 110 B, I=7A, n=1000 06/MuH, KOTOpas mpeacTaBicHa Ha puc. 1

JUPUCTOPHBIN. _ __ _ _ — 3nekTpoaEMraTent
1 MPEQEPA3SCBATENL - I
| 3NIEKTPOABUTATEND ]
! ' e P Tl

Enok namepeHus

INeKTpogeEUraTena

|
|
| laTok akopa
|
|

Puc. 1. ®yHKIHOHAJILHAS cXeMa YIPaBJEeHHUS TOKOBBIM KOHTYPOM
ajekTpoasurareeM B cpere MATLAB

- pearupoBaHue NPy MOMBITKaX HECAHKIIMOHUPOBAHHBIX JACHCTBUI

Mackuposxa — MeTo 3aIITHI HH(OPMALIIH C TIOMOIIIBIO €€ KPAITOrpadHIecKoro 3a-
KpbITs (mvdpoBanus). B HacTosiiee BpeMst TOT METOT SBILSIETCS HarOoJee HaIeKHBIM.

Peznamenmayus — meton 3anmTel HHQOPMAIHH, CO3IAFOIINIA TAKUE YCIIOBHS aBTOMA-
TH3UPOBAHHOM 00pabOTKH, XpaHEHUS U TIepeavy 3alrIaeMon HHPOPMAIUH, TP KOTO-
PBIX BO3MOXKHOCTH HECAaHKI[MOHHPOBAHHOTO IOCTYIIA K HEH CBOAMIICS ObI K MUHUMYMY.

Ipunyscoenue — TakOH METOJ 3aIIUTHI HH(OPMAIIUH, P KOTOPOM IT0JIB30BA-
TEH W aIMHHUCTPATOPHI CETH BBIHYKIEHBI COOIONATh MpaBWiia 00paboOTKH, Tiepe-
JIa9¥ ¥ MCIIONIB30BaHU 3aIlUIacMoi HHQOpMAaNuy 04 YyIpo30il MaTepuasHOH, af-
MUHHCTPATHBHOM WIIH YTOJIOBHOH OTBETCTBEHHOCTH.

Io6yscoenue — METO 3aIUTHI, KOTOPBIN MOOYKIAaeT NONb30BaTeNeH U aMUHH-
CTPaTOPOB CETH HE HapyIIaTh yCTaHOBJICHHBIX 32 CYET COOIOICHHUS MOPATBHBIX M 3TH-
Yeckux HOpM. HecMoTps Ha mpearnpuHAMaeMble Mephl, IpolieMa HeCaHKIIMOHHUPO-
BaHHOTO JOCTYTIa K pecypcaM MHTepHeT 10 KOHIIa He pelIeHa, XOTS H chOpMyITHPOBaH
P TOJOKEHUH 10 oOecIiedeH 0 Oe30macHoCcTH 00paboTky nHGopManuu [2].

Takum 00pazoM, UCIONB30BaHNE YKa3aHHBIX METOJIOB 00ECIIEYCHUsI Oe30IIacHO-
CTH UH(OPMAIMK B KOMIIBIOTEPHBIX CETAX, MO3BOJIET 00ECIEUUTh HAJEKHOCTh CH-
CTEMBI IIPH 3aIIUTEe OT IPOHUKHOBEHMS. KapIMHAIBHBIM pelIeHnEeM 3amUThl JIOKaJIhb-
HOM ceTH sABJsieTCs ee moHas ((pu3ndeckas) U30Jsus oT uHbIX cerel [3]. [Tnarotii 3a
monp30BaHue Internet siBsieTcs BceoOIee CHIDKeHHE HH(GOPMAMOHHON Oe30rmacHo-
CTH, MO3TOMY JUIS MPEIOTBPALICHUS HECAaHKIIMOHHMPOBAHHOTO JOCTyMa K MH(OopMa-
LIUH, TTOJIF30BATENIN CETH, B TOM YHUCIIC U NPEANPUATHS, UCTIOIB3YIOIHE TEXHOIOTHIO
intranet, craBat ¢punbTps (fire-wall) Mexxay BHyTpeHHEH ceTsio u Internet, aro dak-
THYECKW O3HAYaeT BBIXOJ[ M3 €IWHOTO aJpecHOro mpoctpaHcTBa[S]. Eme Gonpuryro
6e3omacHocTh Aact oTxoj ot npotokona TCP/IP u noctyn B Internet uepes mumo3sI.
3TOT Mmepexo 1 MOKHO OCYIIECTBIATh OJHOBPEMEHHO C MPOLECCOM TOCTPOCHHS BCE-
MUPHOH MH(OPMAIIMOHHOI CeTH 00ILETro M0JIb30BaHMs, Ha 0a3e UCIIOIb30BAHMUS ceTe-
BBIX KOMIIBIOTEPOB, KOTOPHIE C TOMOIIBIO ceTeBoi kapTel 10Base-T u kabeasHOTO MO-
JeMa 00eCTIeuynBaIOT BEICOKOCKOpocTHOU noctyn (10 M6ut/c) k nokansHOMy Web-
cepBepy 4yepes ceTh KabelbHOTO TeIeBUACHNUS [4].
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4. Temupranues, T.K. CriyTHHKOBBIE KOMITBIOTEpHBIE ceTH: Yueb.mocodue.- Ta-
pas: Tapas yausepcureri, 2012.- 89 c.

5. AakyaunoB, .. Cetu OBM u TerekoMMyHUKAIMH. APXUTEKTypa U CEeTe-
BBIC TEXHOJIOTHH [ DNEKTPOHHBIN pecypc]: Yaeonoe nmocodue.- Cankt-ITetepOypr: Ce-
Bepo-3anagHblil rOCyAapCTBEHHBIN 3a0YHBIN TEXHUUECKUN YHUBepcUuTeT, 2006
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NHOOPMATUBHATA BE3OIMNMACHOCT

KanueBa I'. K.
Tapascxutl eocyoapcmeennviil ynusepcumem umenu M. X. [yramu

3ALLNTA UHOPOPMALIMN B CETAX

Kak u3BecTHO, Ha cerogHsIIHUN 00MeH HH(POPMAIIEH OCYIECTBISIETCS MIPH TI0-
MOIIM KOMITBIOTEPHOH CeTH. DTO KacaeTcs KaK OT/ACIbHBIX MOIb30BaTelCH CeTH, TaK U
MaJIbIX, KPYIHBIX opranusanuii. [lepeaaBaemast HHGOPMAIHS UMEET OIMPEACICHHYTO
LICHHOCTh U MOXET OBITh KOH(pUIeHIHANBHO!H. [To3ToMy npu nepegaye uHpOpMaLUU
CTOMT BONPOC 00 00ECIICUCHNH ee 3aIUThl OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA.

[IpoOaemMsl, Bo3HUKAONIME ¢ 0E30MaCHOCTHIO Tepenadyn WHPOPMAIHH TIPH pa-
60Te B KOMITBIOTECPHBIX CETAX, MOXKHO Pa3JICINTh Ha YCTHIPC OCHOBHBIX THUIIA:

- IepexBaT HH(OpMAaIUH, TIPH KOTOPOM LIEIIOCTHOCTH HH(pOpMaIHy CoXpaHseTcs,
HO HapyImaeTcs e¢ KOH(QUICHIIMATEHOCTE;

- MomuduKalus HHOOPMAITUH, IPU KOTOPOH UCXOIHOE COOOIICHHE U3MEHIETCS
100 MOTHOCTHIO TTOAMEHSETCS IPYTUM H OTCBUTACTCS aIpecaTy;

- MOJMEHA aBTOPCTBA UH(pOpMAIIHH;

- IepeXBaT COOOIICHHUS C €ro H3bATHEM [1].

HaxormneHHBIH ONBIT TEXHOIOTHH 3aIIUTH HHGOPMAIH B KOMIIBIOTEPHBIX CETAX
MTOKA3BIBAET, YTO TOJIHKO KOMIUIEKCHBIH TOAXO] K 3amuTe HHpopManun MoxeT odec-
MIEYUTHh COBPEMEHHBIE TpeOOBaHMs 0e30macHOCTH. [10] KOMITIEKCHBIM ITOIXOIOM ITOI-
pasyMeBaeTcsi KOMIUIEKCHOE Pa3BUTHE BCEX METOJIOB M CPEICTB 3alllUThI. PaccMaTpu-
Basi OCHOBHBIC METOJIBI U CPE/ICTBA oOeceueHus 0€30MacHOCTH HH(POPMAIHH B KOM-
NBIOTCPHBIX CETAX, MOXKHO BBIACIIUTE CICAYIOIINE METOABL:

- OIPETATCTBUA,

- yIIpaBJIeHHE JOCTYIIOM;

- MAaCKHPOBKa;

- perJIaMeHTAIIHS;

- IPUHYXKICHHE;

- OOy XIIeHHeE.

Ipensimcmeue — meTol PU3NUIECKOTO MPETPAKICHUS MyTH 3JI0YMBIIUICHHUKY K
3amunaeMon napopMauu (KOMIBIOTEPY, CETEBOMY 000PYI0BaHHUIO)

Ynpaenenue oocmynom — meron 3amuThl MHGOPMAIMK PETYIHPOBAHUEM FC-
MTOJIK30BAHUS BCEX PECYPCOB CUCTEMBI. YTIpaBIICHHE TOCTYIIOM BKITFOYAET CIICAYIOIINE
(YHKIWY 3a1UTHL:

- uieHTU(UKAIMS [T0JIb30BaTENeH, TepcoHaa U PeCypCOB CHCTEMBI, ITyTEM TPH-
CBOCHHSI KAXIOMY OOBEKTY MEPCOHAIBHOTO HACHTH(OUKATOPA;

- OTI03HABaHHME OOBEKTA WM CYOBEKTa 10 TIPEIBSBIIEMOMY UM HICHTU(PHUKATODY;

- IpOBEpKa ITIOJIHOMOYHIA Ha 3aIlpallliBaeMbIe PECYPCHI;

- perucTpamys oOpanIeHu K 3alIHIIaeMbIM pecypcam;
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Pabory snexTponprBoia H300pakeHHOH Ha pUC. | MOXKHO OIMCATh CHCTEMOH JIU-
HEUHBIX U HEJIMHENUHBIX YPABHEHU!

di .
uy =Ly, —2+r,i, — YpaBHEHHE 0OMOTKH BO30YKICHUS
dt

di .
u, =L, 7;’ +ry4i, +e,; — YpaBHCHHE OOMOTKH SIKOPS

J da% =M —-M, — YpaBHEHHE MOMEHTOB Ha BaJly 3JEKTPOJABUraTeNs
(1

Dy =kyip,

e; =k,0,P,;,

M=k,i,®,.

U, =U, (1+cos(a))/3.14 — YpaBHEeHHE TUPHUCTOPHOTO IIpeoOpa3oBaTes,

rae U, — HallpsDKCHHE B 0OMOTKE BO30YKICHHUS,
i, — TOK BO30Y>AEHUS,

r, — QKTUBHOE COTPOTHBIICHHE 0OMOTKH BO30YKICHHUS,
L,— MHIYKTUBHOCTH OOMOTKH BO30YKIIEHUS,

@, — MarHUTHBIYA TIOTOK OOMOTKH BO30YKICHUS,
U, — HaIpsDKCHHUE HA SIKOPE,

iz — TOK sIKOps,

e, — DJIC sixops

ry — aKTHBHOE CONPOTUBIICHUE SKOPS,

L,— UHIyKTUBHOCTH SKOPS,

J — MOMEHT WHEPIIHH,

W — 4acTOTa BpPAIEHUS DJIEKTPOIBUTATEIIS,

M — Bpamaomuii MOMEHT 3JIEKTPOJIBUTATE,
M, — MOMEHT Harpy3kH,

k, —xo3pdunment D/IC snekTponBHraTess,

k,, — K03 PUITEHT MOMEHTA AIIEKTPOIBUTATEIS,
U, — aMIUTUTYIHOE 3HAYCHHE HAIPSDHKCHUS,

a — yTOJ MOJKUTaHUs THPHUCTOPOB.

[Tpu momomu MATLAB ¢ ucnionp3oBaHrEM BBIIIEe OITUCAHHOHN (yHKITHOHATEHOM
CXEMBI 3JICKTPOIPUBOJIA MOXKHO CMOJICIIMPOBATH TIEPEXOIHBIC MPOLIECCHl TOKA B TOKO-
BOM KOHTYpE MPHU Pa3IMYHBIX TTapaMeTpax dEKTPOABUTATENs, KOTOPBIE OMMCHIBAIOTCS
Pa3HOCTHBIM ypaBHEHHEM.

[ﬂk=F0[Uk+UH+UH+ ......... +U,,]
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Pazpaboraem 1 00y4nM HEHPOHHYIO CETh I HEHPOUICHIH(PHUKAIIUH TTePEXO/I-
HOTO TIpoIlecca TOKa B DIIEKTPOJIBUTATENe, H300pakeHHO Ha puc. 2 HeliporHas ceTh

MMeeT YeThIpe HelipoHa BO BXOJAHOM CJIOE€ M OJUH HEHPOH Ha BBHIXOJE M OMHCHIBACTCS
cienyrlel CUCTEMO ypaBHEHUI:

YN, =YN, *Z"' — BbIXOqHO! CHI'HAJl HCHPOHHOM! CETH, 3a/ICPyKaHHbIA HA OJIMH TaKT

» =Ny *=w, +IN, *w), + by,
Y, = XNy *w, + YN, *w,, +b,,
V3 = XNy *wy + YN, *wyy + by
Vo= XN, *w, +YN, *w, +b, 3)
yu = purelin(y,)

Vi, = purelin(y,)
Wiy = purelin(yy)
Vi = purelin(y,)

—YpaBHeHUs IEpBOr0 BXOJHOTI'O CJIOSl HEMPOHHO ceTn

Yoy =W * v + Woy % 1, + Woy %y, + Wy 3, + B, — YpaBHEHHE BTOPOTO BbBIXOJ-
HOI'O CJ10sl HEMPOHHOH CceTH

YN, = purelin(y,,,). -Bbixon HeiipoHHO# cetn

[ ToxeBHE KOHTYP THPHCTOPHOTS I
o npechpazopatena >
SMEKTPONEHTATELA
+
K0
ry
+
BiD-. BI4
]
| FHO
—>
+ |
z™ |

/

YNNI

Puc. 2. Cxema 00yueHHs1 HeHHPOHHOIi ceTH
10
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Kopeita aiircak, Pinnacle Studio onmemae eH KyaTTbl OeiHepemakTop e
TaHBUIFaH, XKOFaphl camaisl OeliHe, kepemeT 3¢dekTinep, Tamarna etynep skone Dolby
Digital 5.1 OBIOBICEIHBIH KONJaybl, OFaH Koca OarmapiaMa ©Te OHai, OHBIMEH
KapamnaibiM KOJIaHyIIbUIap Ja )KYMbIC icTeit amansl. Oa eH jkaHa aynunodapmartrap
MeH OeliHedopMaTTapabl, OeiiHeKaMepaTapablH OapiIbIK THITIH KOJIANIbI.

OnebuerTep:

1.CamuBan H., Moprau T. Pinnacle Studio 15,16. PykoBoncteo moms3oBarers (2012)
2. http://Pinnacle.com/

3. T.XakumoBa.»IHHOBaIMOHHBIE METO/IbI 00yueHUsT UHDOpMATHKNY(YaeOHOE
noco6ue).ISBN 9965-830-45 UznatensctBoyNURPRESS», Anmatst, 20131.270cT.
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MPEG-4, DivX, RealMedia ¢opmarrapein Koamakasl. Pinnacle  Studio
OarmapiaMacslH eHIey OelliMi aHMMAIMSAJIBIK TUTPJIEP, CaH aidyaH >QeKTizep MeH
rpadukTep jkacayablH €H THIMII Kypaibl 00BN Ta0blIaabl. OHBIH KOJeM/Ii MATIHIIK
xoHe TpaduKTIK dPdeKTiep KUBIHTBIFBL, TYpJi Kypalaapbl Ci3niH (GHIbMIHI3AIH
BH3YaJIbl TU3aifHi YIOiH CaH TYPJi MYMKIHAIKTEpIi KamMTaMachi3 etefi. JIpIOBICTHIK
addekrinep OeiiHedhGekTinep cuskTbl «KpeaTWBTI 3JIEMEHTTEp» KiTamxaHachl
Oenirinne opHanackad. OddexTiHi o3 xkobaHbI3Fa KOCYABIH Oip oJici — OHBI
KiTanxaHaJaH Ke3-KeJIreH Oacka ayquoKJIMII alynaH Kypamaisl. «Dddexrepy -0y
OarmapiaaMainblk  Kypajimapiasl  MyJbTHMCAUSAMCH  MAHUMYJDIIUSIaFaH  KCH
JMana3oHJapAbIH JKajlbliaMa TYCiHIK. MyHAa mpe3eHTanus Kypaigapsl (MBICAJIbI,
2D- penakrop ), «armochepanb» e3repty (Mbicaibl, Ecki ¢puiabM ), coHbIMeH Oipre
KeHOIp CaxHAIBIK TACIIAEp, MBICATBI, KOJJaHy OopiHe KbI3BIK OOJBIN KOPIHETIH
®@paxkmanvovr om xipeni. COHBIMEH KaTap Ty3eTUliMaep CHUSAKTHI dddekrepai ae
yaKpITIIa >KOOAHBIH IIKaJaChIHIAFBl KIWNTEpre KojmaHyra Oonajapl. Kaxkerri
MYJBTHMEANS PEAAKTOPBIHIAFEI KIHIITI alIBIK TYpFaH D PeKT KbICTHIPMACHIH €Ki PeT
MIepTy apKBUIBI alryFa 0oJa bl

Tamam eTiNeTiH Typre >KeTy VIINiH, TOPTIl HeMece ABIOBIC OeNTili TopTinTe
KOJIIaHBUIFaH op TYpJli adexrepaiy yHieciMiHe call aHBIKTaJFaH peTKe Kellyl THic.
Cizre OeliHenep cekinmi ayauodddexrepne KakeT OoMybl BIKTHMaNl. KaxkeTTi
HOTHOKEre KOJI JKeTKi3y YIIiH op 3(h(deKTiH mapaMeTpiH AYphIC OpHAIACTBIPY Kepek.
Conan KeifiH TyprIC TipKec aHBIKTAIBIHFAaH 00anbl, 3ddexTepai apHaibl pecypc THII-
(G GEKT KOMIO3HIUAIAPBIHAA caKTayFa Oonambl. D(dEeKT KOMITO3UIMsIIapHIHBIH
KOMETIMEH TiNTi KUbIH JereH Meaunadaiinaapasl 6ackapyra 60omaabl.

© Mou FX-xoMnozuym

Kitanxanara KoMIo3uuusiJiapblH KOCKaHHAH KeliiH 3¢ dekT 0oiMinae KajaraH
skeTi TonTapsl Menin FX-koMno3unusiapbiM aTThl TON KOCHLIAABI.

Menig FX-xoMmo3unusiapeiM KiTanmxaHanbiK 3(dexTinep 0exiMiHae cakTaaaabl
JKOHE 0J1ap KapamaitsiM 3(h(exTTisiep TypiHae naiaaaaHbuIaibl.

Anaiina, a3QdekTizep pemaKTOPIBIK IBIOBICTa MaHEIBIIK PQPEKTiIep apKbLUIBI
KOCBUTAJIbI, OYJI OHBIH allJIbIH-aJIa KOPCETUTyiH JKoHe OanTaiyslH OpbiHmaiabl. Kes-
KeIreH YyakpITTa ABIOBICTHI YaKBITIIA INKaTaJaH KIMINTEPMEH JKYMBIC JKacayFra
MYMKIHIIriH ~ Oepemi.  Bapneik  mbiOBICTRIK  3ddekrinepain  uHTEpdeiici
6ettneadexrinin unrepdeiicimen Oipaeit. Keitbip ApI0OBICTHIK A dexTiaep, MbICAITBI
«OxBanaitzep» xoHe «De-esser» Kypanmapbl CeKUIII KYIT OOJBI TaObLTAIEL.
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B pesynbraTte 00yueHHs IEpeX0JHO Mpolece HEHPOHHOH CETH ¢ He0OX0IUMO
3aJJaHHOW TOYHOCTBIO ITOBTOPSIET MIEPEXOAHON MIPOIIECC TOKA, UYTO MO3BOJIIET CIENaTh
BBIBOJI 00 YCIIEIIHOM pELIeHHH 3aadl HeHPOHIEHTH(HUKALIIH.

IIpoBenem HEHPOCAMOHACTONKY B TOKOBOM KOHTYPE 3JIEKTPOIPUBOJA.

CrpyKTypHas cxeMa KOHTypa HeHpocaMOHAcTPOHKH ¢ OI0KOM HeHpouaeHTH(DH-
Kaluy IpeacTaBlieHa Ha puc. 3

HEHPOHHAA CETE
I BE eHTH G HEALTHE

TOROEODD KOHTYPA

1
1
Bmo ZTAn0HHAA MOT eI : KomTvp Hefp ocaMoHACTH 0FKH
Hefip 0y IpAEIeHHA
poyIp Wemaeman :+ I.--.E---:-----------
- TI0K He HpoHme HTHHHEATHE
HAPAKTEPHCTHEA I PO ran
1
1
1
1

DBy aroIran
HANAKTE PHCTHEA OIA
Hefipopervmaropa

Hefipopervmarop

OBBERT FIPAEJIEHHA

A\
A

OBpaTHAA CBAE

Puc. 3. CTpykTypHasi cXeMa KOHTYpa HelipocaMOHACTPOHKHU

Kontyp HelfpocaMOHACTONKU COCTOUT U3 3TAIOHHON MOJEIH C JKeTaeMBIMH Xa-
paKkTepUCTUKaMU TOKOBOI'O KOHTYpa. XKenaeMblil BBIXOJHON CUTHAJI OTIUCHIBAETCS Cle-
JYIOLIMM Pa3HOCTHBIM ypaBHEHUEM

I”gk =Fgllz, +Izg, | +1zg,_, +........ +1zg, ]

“)

JlanHbIe OJTOKa HEHPOMIEHTU(PHUKAIIUN CPABHUBAIOTCS C NAHHBIMU STAJIOHHON MO-
JICTIH, B pe3yIIbTaTe CPABHECHUS TIOYYaI0TCsl CHTHAIBI O0YUeHHS U1 HeHpOoperyIsaTopa.
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Heiipoperynsarop puc. 4 nMeeT MHTErpajbHO-IPONOPIHOHAIBHYIO CTPYKTYPY
JUTS BBITIOJTHEHHS POJTM KOMIICHCAITHH 3JICKTPOMarHUTHOW TOCTOSTHHON BPEMEHH DJIeK-
TPOJBHUIATENS, YTO CYIIECTBEHHO YJIYYIIaeT CTAaTHYECKHE U ANHAMHYECKHE XapaKTe-
PHUCTUKU TOKOBOTO KOHTYpa.

VYpasuenus [11- HelipoperyasTopa UMEIOT CIEAYIOIUN BU:

IZ = XNO — curHaj Ha BXOJle HepOHHOM ceTn

XNtk = XN Otk * Z~' — CurHaI Ha BXO/ie HSHPOHHOU CeTH, 33/IepyKaHHBII Ha OJIFH TaKT
YN1tk = YNOtk * Z™' — CUrHa Ha BBIXOJIC HEHPOHHO# CETH, 3a/ICpXKAHHBINA HA OJIUH TAKT
v, = XNOtk *w,, — XN1tk *w,, + YNtk *w; + b,

¥, = XNOtk *w,, — XNtk * w,, + YNtk *w,, +b,,
V3 = XNOthk *wy, — XNtk *w,, + YNtk * w,; + b,
V, = XNOtk *w,, — XNtk *w,, + YNtk *w,; +b,,
Vi1 = purelin(y,)
Yip = purelin(y,)
Vi3 = purelin(ys)
Y1y = purelin(y,)

—YpaBHEHUsI IEPBOTO BXOTHOTO CJIOSI

HEHPOHOB

=W, %y, + Wy *y, + Wy *xy  +W,, *y,+B
Yo 21 J’n. 2 ¥V 23 % Vi3 24 ¥ Via T By —YpaBHeHNs BTOPOTO BBIXOHOTO
YNOtk = purelin(y,,, )

CJI0SI HEUPOHOB

)

iz

purelin

| bl

purelin

NI

Puc. 4. I1U- HeiipoperyasaTop
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Iamcuea H.C.,Ann6aeBa H.E.
Kopxvim ama amvindassl Kvi3vi10p0a memaexemmix ynugepcumemi

BEWHE AKNAPATTbIPObl ©HOEY HEIM3OENTEH PINNACLE
STUDIO BAFAOAPJIAMACBIHbIH MYMKIHLUINIKTEPI

Byringe «OeitHeoHney» XoHe «uuppIiKk OelHE» ce3lepiMeH emKiMAlI TaH
KanaeipManiapl. COHFBI OH )KBUTABIKTa OCHHECUTHAABI OHACY KYPBUIFBLIAPHI TaMyIbIH
YJikeH sxonblH oTTi. JKaHa TepMuHAep MeH OeiiHe akmaparTapibl eHIeyAiH dpTypii
omictepi maiima Oonmpl. Ke3 kenreH TycipinreH OeitHemaTepwannmsl s¢upre Oepy
aIJIpIHIA, OCHHEPOINK HeMece OelHeHIbM JKa3y allfbIHIAa MOHTAXKAAY KEPEeK, SFHH
«apTHIK OCHHECIOKETTEepi allbIll TacTar, OciHeMaTepHa ablH Oellek OeiKTepiH
KOCBIII, OJIap/IbIH apachblHa OTyJEepAi xkacarl, crnedddexTTep MeH THTPIEpi KOocy.

Kazipri xoMmbroTepiepaiH MYMKiHZIriHe OaimaHbICTBI OeifHe aKmapaTTHIPABI
OHJICY HETI3JEeNTeH MporpaMMaiap Ja a3 jKacaiblll KaTkaH koK. COHBIH INIHJE,
Ka3ipri Ke3le aHUMAaNMs oKacayda, Ke3-KeiareH OeifHe akmaparThl oHJIeyle
KoJmaHeIaThiH Oarmapnama Pinnacle Studio. by mporpammanbel kebOiHece Oeline
¢bunbMIep, poiuKTep, OastHAap Xkacay YIIiH KOJIIaHbUIAThIH, Naiijaanymbuiap yiid
uHTepdetici xeHin Oarmapmama. CoHAai-ak KOMITBIOTED JXaIbIHIA ©Te a3 OpBIH
alybIMEeH Te3 JKYKreneTiHairimen Pinnacle Studio maidimanaHymsiiap yImiH YIIKeH
MYMKIHIIKTEp TyFBI3aIbl.

Pinnacle Studio GeiiHe prmbMIepai KaMTHIT KypAesi eHaeyep XKyprisim, oeiiHe
bunbMaepai scepiti api KOpiKTi eTil xacay MYMKIHIIKTEepiH Oepeni.

Pinnacle Studio OarmapnaMachlHBIH Oacka OelHE aKmapaTTapblAbl OHACY
OarnapiiamManapblHaH ailblpMallbUIBIKTaphl OTe KOll, JIereHMeH OeitHe (ubaepai eHzey,
KaJpiapIIblH KacCHETTEpiH OamTay Tociiiepi aca >KEeHUT KapacThIpbUIFaH. SIFHU Oyl
OarapiaMala TeK MaMaH FaHa eMec Ke3-KelTeH 9yeCKOM MaiIanaHybIIIb Ja aianaHa
anmazsl. Pinnacle Studio 6armapiaMacs! I Typii akmapaT Ke3iepiMeH >KYMBIC Kacanabl
oJap: BHZEO, (POTOCypeTTep *KoHe aymwo. bynm caHmpslk akmapat kesaepiHe Pinnacle
Studio-HbIH MyJIbTUMEIMSUIBIK HETi3/le KOJNIaHbUIAThIH  (YHKLMsIIAphl «OTynepy,
«Tyzerimimmepy xoHe «Oddexrepy» nenm aranaTelH BIHFARIB KAOBUIIAWTHIH KOCHIMIIA
Kypangap OonaTblH YII OSKMBIHTBIKTaH Typaasl. bynman Oacka, dorocyperrep
pelakTopblHAa apHaiibl MamaHgaHabipbuFan «IlaHopaMa jkacay jxoHe MmacmralbTay»
¢byHkumsce Oepires. Erep MynbTuMeia pejakToOphI KiTaliXxaHaJaH FaHa alibluica, OHIa
Tek «Ty3erinimMaep» )KUBIHTBIFBI JKYMBIC icTel anasl. AJ erep MyJIbTUMEANS PeIaKTOPHI
¢mIEM Hemece IUCK JKOOACHIHBIH YaKbITIIA MIKATACHIHAH amiblica, OHMAA KUBIHTHIK
KYpaJIapbIHbIH OapIIbIFbI 1a )KYMBIC 1CTEH ajaThlH MYMKIHIIK Oap.

ConbpiMeH Oyl OarnmapiiamMa CaHIBIK OCHHEHI peNakTpieyIiH KeH TapajFaH
OarmapiaManap KarapblHa Kipeni. bipHemie OeciiHe oHe ABIOBICTBHIK KaHAIAAPJBI
naiiagaHy MYMKIHZAITiHE We, Kaapiiap apachlHIa aybICylap JKUBIHBIH KaMTHIbI,
IBIOBICTHI XOHE OCHHEHI CHHXpOHM3alUsIayFa MyMKiHIIK Oepemi. AVI, MPEG-2,
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JKoGamMHBIH BH3YNIBABI KODIHICIH aHBIKTAY YIIH emaze KOCHIMIIIACBIHBIH
MYMIHIIKTEPiH KOJIAAHBII, HHTPEPAKTHBTI Ta3eTIMHIH CYJI0aCHIH KacaIbIM.

KAGEZPALAFbI s
AKALEMUANBIK YTKBIP/IBIK

=,

| S

Cyper 1. Kadeapanarsl akaJeMHSJIBIK YTKBIPJIBIK.

MAMAHAbIK TYPAJIbl TOJIbIFbIPAK....

< ipe
6riM GepyaIN MeKTenke AGANTI VANMAIpH, MexTen,
omneaxaep,

* WHGODMATUKS, KOMAGHEATbI MITEMTHKS, NERATOTKA, NCAXONOTAR XaHe OKSTY.

- o3 xyMuciA] KongaWGanM MareMatakanuK oAlcTepal XaHe KoumioTey ik

KOCIBIA

Cypet 2. MaMaHABIK Typajbl TOJBIFbIPAK.

OneouerTep:

1. H.©.Hazap6aeB. Ka3zakcran xankpiHa »xoimaybl. «XKaHa omemperi kaHa
Kazakcrany.

2. B.b. AxkynaHoBa «AKIapaTThIK-KOMMYHUKAIMSIBIK TEXHOJIOTHSLIAPIBI
naianany apKpUIbl OiT1iM Oepy ACHTeiH KOTEpY».

3. www.emaze.com.
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Pa6ota I11- HelipoperysaTopa B BHIIE pa3HOCTHOTO YPaBHEHUS IMEET BUJI:
U(k)=U[E(k)+ E(k=1)+ E(k=2)+...+ E(k—n)], (6)

rac

E(k)=1,(k)-1,(k)
E(k-1)=1,(k=1)—1,(k-1)
E(k-2)=1,(k-2)—1,(k-2)

E(k—n)=1,(k-n)—1,(k-n)

[Ipu pa3HbIX WHAYKTHUBHOCTSIX M COMPOTHUBJICHUSAX SKOPS 3JIEKTPOJIBUrATENS
OBLTO TTONTyYeHO CeMeHCTBO 00yJatomux xapakrepuctuk s [11- veitpoperymstopa.
B pesynbTare 00y4ueHHs HEHpOPETYIITOpa TOKOBBIA KOHTYP C HEHpOCaMOHACTPOUKOH
HMEET MEePEXOTHON MPOLECC COBMAAAIOIIUN € JKETAEMBbIM MEPEXOAHBIM MPOLECCOM
9TaJOHHON Mojenu. [Ipy M3MEHEHUU MapaMeTPOB AIIEKTPOJABUTATENS OJOK HEHpOU-
JNEHTU(HUKAINT OTCICKUBACT ITH H3MEHEHNS, CPaBHUBACT UX C TapaMeTPaMH TaJIOH-
HOW MOJIETIH U BBIpabaThIBacT 00yJaroIie XapaKTepPUCTHKH 115l HelpoperyisaTopa. B
WUTOT€ MEPEXOIHOM MPOLIeCC TOKOBOIO0 KOHTYpa MPHU MEPEMEHHBIX U HEJIMHEWHBIX Ta-
paMeTpax JIEeKTPOABUTATEIS OCTACTCS KaK U Mpexae 0e3 N3MCHEHUH puc. 5.

LAy

18

16 |
Pabora ¢ HIT neiipoperymaropom

14
12
10

JKenaemulii nepexouelii npouece

1. MC

Puc. 5. Ilepexoanbie mpouecchl U3MEHEHHS TOKA SIKOPS 3JIEKTPOABUIaTe sl
B TOKOBOM KOHTYpe
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BriBO1BI

TaxwumM 06pa3oM cucteMa yrpaBJeHHUS ¢ HeliponaeHTHHKAIHeH ¢ HelfpocaMoHa-
CTPOIKOI 1 HEHPOPETyIIITOPOM 00ECTIEeUNBAET ONTUMAIIbHBIE CTATHYECKUE 1 ITHAMH-
YeCKHe XapaKTePUCTUKH PabOTHI 3IEKTPOIPUBOA MIPU MEPEMEHHBIX U HEIMHEHHBIX
napamMeTpax 31eKTPOABUraTENs.

Jlureparypa

1. Bysukun B.M. HHTerpaibHbIil, NPONOPIMOHAIBHBIA, AU hepeHIMaNbHbIH
Heiipoperymsrop. Becthuk MI'TY um. H.O.baymana, cepust GpyHIaMeHTaNbHBIC HAYKH
2006 r.N3(64)

2. Bysiukun B.M. UnenTudukanust HeHpOHHON CETHIO 3JIEKTPOIBUIaTels TOCTO-
STHHOTO TOKa B cpene Matlab simulink Bectauk MI'TY um. H.D.baymana, cepus npu-
6opocTpocHHe

2006 r.N3(22)

3. Bysakua B.M HeiiponnenTrdukanys HelpoOCaMOHACTPOHKA B AJIEKTPOIPH-
BoJie XKypnan «Hetpoxommeiotepy» 2006 1.N9

4. bysukun B.M.,.3axapoB B.I' ®usndeckue mpouecchl HEYETKOTO YIPABICHHS
Ipyu 00y4eHHH HEWPOPEryIsaTOPOB TOKOBOTO KOHTypa 3JIEKTPONPHBOAA C MITKUMH
BerauciieanssMu Bectank MAJIU I'TY N7

K.T1.H., nouent Kadyaosa E.T'.
Cmapoockoabckuti mexunonocudeckuil uncmumym um. A.A. Yeaposa (gunuan)
«HayuonaneHozo ucciedosamenbCko20 mMexHoI02UYecKo20 YHusepcumema
«Mockoeckuil uncmumym cmanu u cniasoey, Poccus

COBEPLWUEHCTBOBAHMUE MNMPOLIECCA BbIINJTIABKA
CTAIMK U CMNITABOB

B Hacrosimee BpeMs MPakTHUECKH HA BCEX METALUTyPrHMUYECKUX MPEANPHUSITUSX,
peaTu3yIOMuX MPOIECcC BHIUIABKH CTAIH, arperaThl KOMIUICKCHOH 00pa0OTKH cTaimn
(AKOC) ocHamiaroTcst aBTOMaTH3UPOBAaHHBIMU CUCTEMaMU yIPaBICHUS TEXHOJIOTHYe-
ckumu niporteccamu (ACYTII), KoTopbIie B CBOIO OYepEIb HETOCPEACTBEHHO CB3aHHbI
C CHCTEMOI YIIPaBJICHUS 3JICKTPOILIABKH.

AKOC nnu ycraHOBKa «KOBII-IIEUB» MPEACTABISIET COOOH COBOKYITHOCTH pa3-
JMYHBIX TEXHOJIOTHYECKUX YCTPOIMCTB, 00ECIIEUNBAIONINX MIPOBEICHUE TaKUX Ollepa-
LIMH, KaK: HarpeB dJIEKTPUUYECKUMHU AyTaMU paciliaBa CTalld U UIaKa; TPUCAIKU B Me-
TaJUT pACKUCIUTEICH, IITIAKOOOPA3YIONIHMX U JETUPYIONINX MAaTCPHAIIOB | T.1. [2]

[epuoauuecku, B 3aBUCUMOCTH OT TOT'O CKOJIBKO pa3 yKa3aHO B KOHTPAKTE, OIpe-
JIENISETCS XUMUYIECKHI COCTaB JIETUPYIOMIMX M UIAKOOOPA3YIOIIUX HJIEMEHTOB.
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Mykan0eTka3bl. ¥. M.
K. Kybanoe amvinoaser AMOY, Kazaxcman

KA®EOPAFA APHAJTFAH UHTEPAKTUBTI
MHTEPHET I'A3ETTI K¥PY

Koramzarpl jxaHa e3repicTep »oHE OHBIH T€3 aKIapaTTaHABIPbUIYbl MEH JaMy
KBUIIAMIBIFEI OLTiM Oepyre KOWBIIATHIH TajanTapbl 1a TyOerein e3repTil, KoFamMm
KaXXETTUIIrH KaHaFaTTaHIBIPY YIIiH OiiM Oepy caracklHa TOMEHAETieH MiHAeTTep i
KOHMBII OTBIp: OLTIM camachklH apTTHIPY, IEeMAIK OimiM Oepy KeHicTiriHe eHy, OuTiM
Oepy JKyHeciH akKmapaTTaHIbIpy, WHTEPHET OKEJIiCiH NaiijaiaHy, SJIEKTPOHJBIK
OKYJIBIKTap, MYJIbTHMEANAIBIK TEXHOJIOTHSIIAp/ABl MaliaanaHy, TEJICKOMMYHHKAIIH-
SIIBIK TEXHOJIOTHSIAP/bI Nakialiany, KallbIKTHIKTaH 0acKapy skoHe T.0.

ByriHri KyHi egarorukaiblk MPOIECTiH Oip MaHBI3ABI 06T OONBIT MyFaTiMHIH
OKYyIIBUIAPMEH ©3apa KapbIM-KaThIHAC JKacaybIHbIH )KEKe TYJIFara OarbITTalaraH TYpi
ca"anansl. Ka3ipri ke3ge agaMis! KaIbIITaCTEIPFaHHAH TOPi OHBI JKETUIAIPY, AAMBITY
KepeK, TOpOHMECHYIIHIH OMIipIIiK KoHEe KociOW TypJie 63 OpHBIH aHBIKTAYbIH XKY3ere
achIpybIHa KOMEKTECY KaXeT.

CoHFBI Ke3/I¢ JKac ocIipiMaep cabakTa jkail FaHa THIHAAYIIIEI POJIiHAE OTHIPFHICH
KeJIMEeW i, onapipl MyFaliMHIH alTKaHIApbIH, NaiblH aHBIKTaMalap/bl JKa3bll aly
KBI3BIKTRIpMaiapl. Onmap MaTepHaiapMeH TaHBICY Ke3iHAe e3AEpiHiH JKeKe KYMBIC
icTer, oinay KaOUIeTTepiH Je KepceTe ajaThlH, i3[eHICTe OOJIFaHBIH XKY3€re aceipa
aJIaTBIH OKBITY/IBIH JKaHa TYPJIEPiH KyTei.

COHZBIKTaH ’kac YPIIAaKTHl OKBITY MEH TopOMeNeyre xKaHa Ke3Kapac, KaHa Tocll
KepeK, JKaHa IeIarOrKaNIbIK i3IeHicTep MEH uesiap KaKeT, MyFaliM POJIiH apTThl-
paThIH TpoIecC XKYpri3inyi THic, OYpHIHFH Henaror-uHpopMaTopAaH Kas3ipri Ke3zaeri
OKYIIbUIAPFa apHAJIFaH TEXHOJOTUsUIApABI TaiilajlaHa anaThlH YHBIMIACTHIPYIIbI T1e-
Jlaror JopexeciHe KeTepimy Kepek. MeHiH xobaMHBIH TakbIpbiObl Kadenpara ap-
HaJlFaH MHTepakTHBTI VMHTepHeT — raserTi Kypy. AnabiMeH MHTepHeT raseriMHIH
KYPBUIBIMBI MEH Kail opTaja OpBIHAANTBIHBIMIBI aHBIKTAIbIM. ['a3eT KYpbUIBIMBI
TOMEH/IETiIeH OoiMIepi KaMThIbL:

- Kadenpa KypbuibIMBL;

- FrumbiMu-i3genic s>xyMeIcTapsr;

- TopOue yMbICHI;

- AKa/IeMHSUTBIK YTKBIPIIBIK;

- Binmikrinikri ketepy;

- OHIPICTIK(MIeIarOTUKANBIK) IPAKTHKA;

- Foutbivu anransix;

- TynekTepMmeH OaiinaHbIC;

- Xabapnauapipy;
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OT HECKOJIBKMX MHUHYT JI0 TTOJHOTO IMKJIa. MyJIbTUMEIMHHBIA ypOKa IpeAHa3HaueH ISt
H3y4YeHHS] HOBOTO MaTepHaia, paCIIMPEHHUS KPYro30pa YUaIluxcs, 3aKperuieHns Ipoi-
JICHHBIX T€M, OTpaOOTKa y4eOHBIX YMEHUH W HABBIKOB, IIOBTOPEHMS IIPOHIEHHOTO Ma-
Tepuana u T.4.[1].

Hawnbonee mocTynmHbIM M3 MYJIBTUMEAWHHBIX CPEACTB SBIACTCS 3JIEKTPOHHBIA
yueOHHMK U pa3HooOpa3Hble 00ydarole TpeHaxepsl. [1o THITy opraHu3anuu U CIo-
co0y mocTaBku 00ydaromemMycsi MyJIbTUMEIUITHbIE YIeOHUKN OBIBAIOT TPEX BUJOB: 1)
Ha CD-ROM c nnn 6e3 medaTHOro nmpuiioxeHust; 2) Ha caiitax MHrepHera cunn 6e3
nedaTHoro npuioxenus; 3) Ha CD-ROM, Ho ¢ npuBs3Koi K HEKOTOpeIM MHTEpHET
calTaM, C IIEYaTHBIM NIPUIIOKEHUEM HIIH O€3 TaKOBOTO.

MynbpTUMeUiHbBIE CPEACTBA MOTYT OBITh HCIIOIB30BAHBI B JIIOOOM MecTe, TAe
€CTh KOMIBIOTEP U IMPOEKTOP. YUUTEIb MOXKET BOCIIOJIB30BATHCSI TOTOBBIMH MYJIBTH-
MeIMHHBIMH pa3padoTKaMu, pa3MeIEHHBIMU Ha TPO(ECCHOHABHBIX CaliTaX W O/
TOTOBJICHHBIMH Kojuleramu. CerogHs MyJIbTHMEIUHHBIE TEXHOIOTHH — 3TO OJHO W3
MIePCTIEKTHBHBIX M aKTUBHO Pa3BUBAIOIINXCS HANIPaBJIEHUH yueOHoro npornecca. [Ipu-
MEHEHHe MyJIbTHMeIa B 00yYeHNH OKa3bIBAET MOJIOKHUTENBHOE BINUSHIE HA MOTHBA-
LU0 yYalUXcs 33 CYeT HOBU3HBI 00yUeHUsI[2]. YV yuuTess MOsIBISIETCS BO3MOKHOCTh
JaTh HauboJiee TONHYIO0 M Pa3BEPHYTYI0 HHPOPMAIIHIO 110 N3ydaeMoi TeMe, clienaTh
IUTS y9aIIuXCsl MaTepralt 60Jee JOCTYITHBIM. Y YHTENlb MOXKET HallaIuTh O0Jiee TOUHBIN
KOHTPOJIb 3HaHWH ydammxcs. IloBbIIaeTcss pojb CaMOCTOSITENBHON paboTHl yda-
mmxcs. MynbTHMenna MO3BOJISTIOT YBEIHMYUTh 00BEM yCBaMBaeMOW HH(OpMAamuy.

Hcnonb30BaHue 371€KTPOHHBIX CPEICTB 00yUEHHS B COBPEMEHHOM 00pa30BaHUH
ABISIETCS. BAXKHOI dYacThiO yueOHO-BocmHUTaTenbHOro mpormecca. CoaepxaHue u
o(hopMIIEHHE 3IIEKTPOHHOTO CPEACTBA O0YUCHNUS IOJKHBI 00ECIIeUNBATh TTOBBIIICHUE
MOTHBAIMU K 00y4EHHUIO.

MoOXHO clienaTh BBIBOJ YTO JICKTPOHHBIE CPEICTBA OOYIEHISI HMEIOT OOJBIINE
IIPEUMYIIECTBA Mepe]l TPaIUIMOHHBIMU MeToAaMu 00ydeHust. OHM MO3BOJISIOT TPEHHU-
pOBaTh PEUEBYIO JEATENBHOCTh YYAIIHUXCA, TAIOT BO3MOXKHOCTh PEUINTh MHOKECTBO
aKTyaJIbHBIX 33/1a4 B y4eOHO-BOCIHTATEIFHOM IPOIECCE, TOMOTAIOT Pa3BUTh y y4a-
LIMXCSl HABBIKK CaMO0OOpa30BaHMs.

Jlureparypa:

1. bunaiibexos E.bl., I'puropres C.I'., 'punmkyn B.B Co3nanue u ncnoip3oBa-
HHUEe 00pa30BaTeNIbHBIX IEKTPOHHBIX U3JJAHUH 1 PECypcoB

2. BaifranoBa A.M. Ponp HH(OPMAIIMOHHBIX TEXHOJIIOTHH B 00pa30BaTEILHOM
mpornecce// [Iaras MexmyHaponHas HaydHO-TIpakTHdeckas KoHdepeHmus WMHDO-
CTPATET'MA 2013, Camapa
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[Mocne nmpoBeaeHUS XUMUYECKOTO aHANN3a, IIOJTyYCHHbBIC 3HAYCHUS TIEPEIatoTCs
Ha cepBep MeKTpocTaneruiaBuibHoro mnexa. Omeparop AKOCa Ha ocHOBaHHHM HOMTY-
YeHHBIX CBEIICHUI MIPUHIMAET PEIICHIE O JOOABICHUH OIIPECIICHHOTO JITUPYIOIIETO
MaTepuaia AJis MOJTy4YeHUs] YCTaHOBIEHHON KOHTPAKTOM Mapku ctanu. Cuctema mo-
JaYdl JIETHPYIOIUX W MITaKOOOPa3yIOIUX MaTepPHaloOB OCYIIECTBISICT JO3UPOBAHUE
MOPIHK HEOOXOTUMBIX MAaTEPHAIOB U3 PACXOJHBIX OYHKEPOB U MOJa4yy WX B KOBII B
3aJlaHHON TIOCTIeIOBATENFHOCTH [4].

Takum o6pazom, pabora AKOC 3axitouaercsi B JOBOAKE COCTaBA U TEMIIEPATYPBI
CTanM 0 TpeOyeMBIX 3HAUEHHH: KOBII XXHJIKOTO METaJula, IIOJyYeHHOTO B TyTOBOH
CTaJleIuIaBUIbHON neur, nocrynaer Ha creHs AKOC; B 3TOT KOBII MOTpyXaroTcst
AJIEKTPOJIBL; METAJLT pa3orpeBaeTcs 10 TpeOyeMol TeMmeparypsl, 3aTeM IPOUCXOAUT
3arpy3Ka HeOOXOJUMBIX JIETHPYIONINX U PACKUCIIAIONINX MIMXTOBBIX MaTEPHAIIOB; TIPH
HEOOXOIMMOCTH BBITIOJHSIOT IPOIYBKY apronoM. [locie o6paboTku cranu B nabopa-
TOPHM CTAJICIUIABIIIBHOTO I1€Xa ONpENeNsieTcsl MPOKAaJHMBAEMOCTh WJIM TBEPIOCTH
CTaJIM Ha Pa3IMYHON TTIyOHHE OT MMOBEPXHOCTH [2].

ACYTII anst yCTaHOBKH «KOBII-TIEYB) OTBEUAET 3a AUCIIETYSPU3AIUIO HA CIIEIY-
IONIMX JTarax TEXHOJOTMYECKOTO IpoIlecca: MOCTIKEHHE HEOOXOOMMOTO XHMHYe-
CKOTO aHANM3a CTAJIM U [IUIaKa; JOCTHKEHUE TpeOyeMOoil TeMIepaTyphl XKUIKON CTallH.

BrItutaBka cTaim 0OBIYHO OCYIIECTBISETCS 1O WHAMBHIYATLHON 3aKa3HOH crie-
IU(pHUKALNU, B KOTOPOU yKa3bIBaeTCs (popMa BBITUIABISIEMOTO U3, TOITYCTUMBIH
QMaNa30H W3MEHEHUS! XHMHYECKOTO COCTaBa M MPOKATMBAEMOCTh, KOTOpas Ompere-
JSATCS MHOTUMH (DaKTOPaMHU.

C mo3unuii paccMaTpUBaeMOro yIIpaBiIeHUs HanOoJee aKTyalbHBIM yIPaBIIsIO-
oM (paKTOPOM SIBIISIETCS] XUMIYECKHIH COCTaB, KOTOPBIH MOXHO U3MEHSATS B ITpOIIecce
BBITUIABKH CTaJlM MyTeM J00aBIEHUS COOTBETCTBYIOLIMX (eppocIuiaBoB. B cBs3u ¢
9THM, BO3HHKAeT HEOOXOANMOCTh MPUMEHEHHUS MaTeMaTHYECKOTO MOJCIUPOBAHUS,
OITMCHIBAIOILIETO MPOIECC HAXOXKICHHUS XUMHUYECKOTO COCTaBa, JUIS TOCTIKEHHS Tpe-
Oyemoii mpokannBaemocTH [1].

3amaua yrpaBiIeHMs 3aKII0YaeTCsS B ONPECIICHHN U BHECCHUH B pacilIaB HEoO-
XOJIMMOT'O KOJIMYECTBa (hePPOCIIIIABOB MO KKAOMY XUMHYECKOMY DJIEMEHTY, YKa3aH-
HOMY B 3aKa3HOMH crielu()UKAINH, KOTOPBIC TOJDKHBI 00ECTICYNTh TOCTIDKESHHE 3HaUe-
HUS TBEPJOCTH CTAIH B JOIyCTUMOM JHUana3oHe Ha 3afaHHOH riyOuHe. Eciau pesyib-
TaT JJabOpaTOPHOTO aHAIN3A PACIIIaBa METAUIOMINXTHI 10 OCTATOYHOMY COJEPIKaHHIO
JJIEMEHTOB 0003HAYUTH KaK X9, TPEOYEMYH MAaCCOBYIO IO XUMHUYCCKOTO AIICMEHTA
— X, a Ax — HeoOX0oaMMOE COJIepKAHNE XUMUUECKOT0 AIEMEHTa, Ha KOTOpoe HeoOXo-
JIIMO TIPOU3BECTH JISTHPOBAHHE CTANH, TO

X=Xy +Ax = Ax=x—Xx,
To ecThb nis ompeneneHus: HEOOXOAUMOTO XUMHUECKOTO COCTaBa, B MPHUHLIUIIE,
JIOCTATOYHO OTPENETUTh TPeOyeMyI0 MacCOBYIO JIOI0 XUMHUYECKHUX 3JIEMEHTOB. Ta-

KOI'0 THUIIbI 3aJa4M OTHOCATCA K 3a/Ja4aM OAHOLIAroBOro yrpaBJICHUS, JId PCIHICHUA
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KOTOpOH OOJIBIIMHCTBO METAJUTypPrHUeCKUX NPEANPUATHH UMEeT Ty WIH HUHYIO CH-
CTeMy MaTeMaTH9eCKUX Mojienell. AHaiIu3 paboT, TOCBSMCHHBIX MOJCTNPOBAHHUIO Ta-
KHX 3aBHCHUMOCTEH, MMOKa3bIBAET, YTO MPAKTHYECKH BCE MOJENU MOIYYEHBI B KIacce
PEeTrpecCHOHHBIX 3aBUCUMOCTeH [2,4].

Tax a5 ynpaBiieHUs BBIIUIABKOI CTaJIN Ha psiie MPEANPHUITUI YEPHOH METaILTyp-
THM TIOJIyYdJla PacIpOCTPaHEHHE CHUCTEMa IMPOTHO3MPOBAHUS PACHpEAEIeHHON M0
riryOuHe /1 TBEPIOCTH, OCHOBaHHAS Ha KyCOYHO-TMHEHHON ammpoKCHMAIliH HeTHHEeH-
HOW 3aBHCHMOCTH pacIpeAeNeHHOW TBepAOCTH () OT XHMHYECKOTO COCTaBa
% = (X{,X3,. X,) . B 3TON CHCTEME BECh JOITyCTUMBIIl AHaNa30OH U3MEHEHUSI MacCOBOM

JTOJTA XUMHUIECKHUX 3JIEMCHTOB pa3OUT Ha MHTEPBAIBIS.

Jl1st onpeieieHHBIX COUueTaHU HHTEPBAJIOB XUMHUECKUX JIEMEHTOB, HA OCHOBE
CTaTUCTUYECKHUX JIaHHBIX IIJIABOK MOJIy4YEeHbI JIMHEHHbIE PETPECCUOHHBIE 3aBUCUMOCTH
BUAa y(h)=ay + Ax, rae X =(xy,xy,...,X,,) — BEKTOp 3HAU€HUH MACCOBOM J10JIN XUMUYeE-
CKHX 3JIEMEHTOB CTaJii; dy, A — BEKTOP U MaTpUla OLEHOK [1apaMeTPOB PErPeCcCUOH-

HOHW MOJIeJT! COOTBETCTBEHHO [1,3].

Bosnukaer npoGieMHas 3agada aBTOMaTH3AIMA — BEIOOp Hanbosee aJeKBaTHOM
MOJIENTU MPOTHO3a KOHEYHO! TBEPOCTH CTalK U3 Habopa mojeneii. OnpenencHue pe-
AIBHO TIOTYYECHHON KOHEYHOU TBEPIOCTH CTaJIH, U €€ COOTBETCTBHS TPEOOBaHUSM 3a-
Ka3HOW crienn(pUKAINN OCYIIECTBISAETCS TOCIIE MpoIiecca BEIIUIaBKY cranu. Cienosa-
TEJNbHO, BO3MOXKHBIE OMMUOKH, JOMYIEHHBIE OTIEPATOPOM, MOTYT MPUBECTU K CHIDKE-
HUIO Ka4ecTBa CTAJH, a B HEKOTOPHIX CIydasXx K HEOOXOIMMOCTH MepeTuIaBKH MOTy-
YEHHOM MapKH CTaJlM, YTO CYLECTBEHHO BJIMSIET HA TEXHUKO-DKOHOMUYECKHE MT0Ka3a-
TeNN paboTHI MPEIIPHSTHS.

[IpoBeneHHBIH aHATH3 0COOCHHOCTEH 0OBEKTA YIIPABICHUS H BO3MOXKHBIX ITyTeH
MOBBIIIEHUS KayecTBa YIIpaBiIeHUs] KOHEYHON TBEPAOCTHIO CTAIM MO3BOJISIET CAENATh
clieAyIomue 0000MIaoIHe BBIBOIBL:

— yIOpaBlIeHME KOHEYHOW TBEPJOCThIO CTaIM B Mpollecce €€ BhIIUIaBKU HyXK/a-
€TCsl B COBEPILIEHCTBOBAHUHU, HAIIPABJIEHHOM Ha aBTOMATHU3aLMI0 OCHOBHBIX OIepaluil
yIpaBlicHHS, MOBBIICHHE 3)(OEKTHBHOCTH YIPABICHUS U, B KOHCYHOM HTOTE, YIIyd-
IIEHNEe TEXHUKO-3KOHOMUYECKHE TTOKa3aTelel BhITUIABIIEMbBIX H3IEIINA;

— aKTyaJbHOM 3ajjauedl aBTOMAaTH3alMM IpolLecca YHpaBiIeHUs SBISETCS IO-
CTpOEHHE TaKOH 0000IEHHON MOJIEIN MPOTHO3UPOBAHUS PACIIPEIEIIEHHOM TBEPAOCTH
CTaJIH, KOTOpast O3BOJIMIA OBl OTKA3aThCS OT AKCIIEPTHBIX METOIOB BEIOOpA ITPOTHO3-
HOM MOJIETU U MOBBICUTh TOYHOCTH MPOTHO3a paclpeieseHHON TBEpIOCTH;

— JIpyToi aKTyaJbHOU 3a/adel yrpaBlIeHHUs sSBISETCS aBTOMATH3aIlUs BEIOOpA
XUMHUYECKOr0 COCTaBa CTAIM, C MAKCUMAJIBHO BO3MOXKHON TOYHOCTBIO 00€CIIeUnBal0-
LIEro JOCTUKEHUE 33JJaHHOTO pacIIpeiesIeHUsI KOHEUHOM TBEPIOCTH CTAJIN.
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Baiiranosa A.M., Boponuosa B.B.
Axmrwobunckuii pecuonanvhwill 2ocyoapcmeenuvill ynusepcumem um. K. Kybanosa,
Kazaxcman

UCNOJIb3OBAHME
MYJNIbTUMEAOUUHbLIX CPEACTB OBYYEHUA

B coBpemenHOM 0011I€CTBE, CpeICTBA HH(POPMAIIMOHHBIX TEXHOJIOTHI IPHUMEHS-
I0TCS BO MHOTHX c(hepax JesTeTbHOCTH YeIOBEKa, B TOM YHcIIe B chepe oOpazoBaHMsI.
Cospemennsie T obecrieunBaroT akTHBHOE OBJIAJICHNE yJaIIUMCS H3y9aeMOTro Mpe-
MeTa, M03BOJISIOT M3JI0KUTH MaTepuall Ha HOBOM, OoJjiee BEICOKOM ypoBHe. [Ipumene-
Hue UT oTkpbIBaeT HOBBIE BO3MOXKHOCTH B OpraHM3alu# ydeOHOro mpomecca. Mc-
II0JTb30BAHUE MYJIBTUMEIUHHBIX TEXHOJOTHH B OOYYCHHMH 3HAYUTENBHO ITOBBIIIACT
a¢dexTuBHOCTS IpenoaBanus. HoBele HH(OPMAaLMOHHBIE TEXHOJOTH BBICTYIAIOT B
Ka4ecTBE MHCTPyMEHTa 00pa30BaHMsl yUaIHXCs, PA3BUTHS UX TBOPYECKHX CIIOCOOHO-
creil 1 MHPOPMAaMOHHOW KYJIBTYPBL.

Uro xe Takoe MyJapTUMea?

MynpTHMeEIMa — 3TO UHTEPAKTUBHbBIE CHCTEMBI, 00ECIICUNBAIOIINE OTHOBPEMEH-
HyI0 paboTy cO 3ByKOM, aHMMAIMeH, BHICOKaIpaMH, N300paKEHUSIMH U TEKCTaMH.
I'oBopst Mo Apyromy, MyJIbTHMEINa — 3TO TEXHOJIOTHH, MO3BOJISIIONINE KOMIBIOTEPY
00pabatbiBaTh, BBOJHTH, NI€PEIaBaTh , XpaHUTh, H OTOOPAXXaTh TaKHE THIbI JaHHBIX,
KaK TEeKCT, Tpaduka, H300paKeHHs, BUICO, 3BYK, pEYb.

CJI0BO MyJbTHMeEIHa BIIEPBBIC YIOTPEOWSI aHIVIMMCKUH IEBEell W WUCIIOIHUTENb
bo6 Tonmmireiin B 1966 romy, koraa ycTpanBaja CBO€ HOBOMOIHOE MIOY-TIPEICTaBIIe-
nue. [lo3ke 3TUM TepMHHOM 0003HauanM JTI000I pa3BIeKaTEIbHBIN NMPOLYKT C pas-
HBIMH 3BYKOBBIMH M BHIEO 3((deKTamu, HO TOJbKO B 1990-X romax OKOHYATENLHO
OBLTO TaHO OTIPEeNICHHE STOMY CIIOBY: «MyJIbTUMeaua (multimedia) — 3To coBpeMeH-
Hasi KOMIIBIOTEpHAs! TEXHOJIOTHsI, O3BOJISIONIAsl 00BEMHUTE TEKCT, 3BYK, BUEOH300-
pakeHwue, rpadpugeckoe N300pakeHIe U aHUMALNIO (MYIbTHIUTHKALIHIO ).

MynbTuMeuiiHbIE cpeacTBa 00y4eHUs CO3/1aHHBI Ha 0a3e TEXHOJOTUH MYJIbTH-
Mena, KOTOPBIE ITO3BOJIAIOT 3(p(heKTHBHO OpraHU30BaTh y4eOHO-BOCITUTATEIBHBIN IIPO-
necc. MynpTuMeanitHbIE CPECTBA SABJIAIOTCS MHHOBALMEH B COBPEMEHHOM 00pa30Ba-
TEIBHOM Iporecce. MIHHOBaIMs MOHMMAaeTCsl Kak BHECEHHE HOBOTO, COBEPIIIEHCTBOBA-
HHE, M3MECHEHNE W YIy4IlIeHHE CyllecTByomero. Vcrnonp3oBaHne MyIbTHMEIMHHBIX
CpencTB 00y4eHHUs! NpeacTaBiseT coOOH MHHOBALMIO B COBPEMEHHOM OOpa3OBaHHU.
KomnbroTep mpencraBisier coboil CpeaCcTBO OpraHU3aud COBMECTHOM JESITEITBHOCTH
YUHTEISI ¥ y4JaIuxcsl, 00eCIeunBaeT X B3auMoAeHcTBHs. « MyIbTUMEIMHHBIN YPOK
— 3TO yPOK, KOTOPHIi MIPOBOAUTCS C HUCIIOJIb30BAaHIEM KOMITBIOTEPA MM HOYTOyKa, BeO-
KaMepsbl, IpoeKkTopa. MyIbTHMEIUIHBIE CPECTBA OKAa3hIBAIOT OIPOMHOE BO3ACHCTBHE
Ha yvamuxcsi. OHM 3HAUUTENHFHO 00OTamaloT Mmpoliecc 00yueHwsl, AeIaroT ero Oomee
s¢dexTrBHEIM. Bpems My IbTUMEANITHON MOAAEPKKH YPOKA MOXKET OBITh PA3IMIHBIM:
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o OCyILIECTBIIEHUEM CBSI3U C MIPEICTABUTEISIMU B IPYTHX pEerHoHax,

« YIIpoleHueM MpoJiax,

« [IpuBrIeUeHNEM KIIMEHTOB,

« Heo6xoauMocThI0 yBenu4eHus Tpaduka.

CaiiT-BU3UTKa — COIEP)KUT He Ooitee ecsaTr cTpaHuil. CaiT — 3To cephe3Hast 3as1BKa
o0 cebe B Mupe. JlocTaTouHO 3aroinHUTh BeO NPHIIoKeHHe HHpOpMaLel 0 IMYHOCTH WIT
KOMITaHMH, TOBapax, ycIyTax, npaic-ImucTax, KoHTakrax. CoOCTBEHHBIH CalT — 1OTO-
HUTEIbHAS MPUOBLIB 32 CUET PA3MELLEHUs] Uy>KOl peKIaMbl Ha €T0 CTpaHUIAX.

Baxnas 0cOOCHHOCTh MPEACTABUTENBCTBA B CETH VIHTEpHET — YHHKAIBHOCTD U
«HEBMJIAaHHBIE)» CBOICTBAa HHTEPHET-PECYpCa.

[TpuemyiiecTBa OT co3aanus caita arpoGpupMsl:

o KITHeHTBI KpyTIIOCYTOYHO BIIAJCIOT CaMO# cBexelt mHdopMarueii.

« [TapTHEpBHI UMEIOT aKTyalbHbIE HHCTPYKIMH, JOKYMEHTHI B JIIOOOM MecTe 3eM-
HOTO II1apa.

« bu3zHec cyiecTBeHHO pacupsieTcs.

« 3HAYUMOCTh M 3aIIOMHHAEMOCTh KOMIIAHUH, TOBApPHOT'O 3HaKa MPOIYKIIUH yBe-
JIMYKBAETCS.

AKTyaqbHOCTb CO3[IaHMS CaiTOB JIIOOBIX BUAOB OYECBHIHA: C IMOSBICHHEM IJIO-
0aTBHOM CeTH KaXKAbIA YeJIOBEK MOJIYYHI WHTCPAKTHBHBIA MHCTPYMEHT, ITO3BOJISIO-
i COOOIIUTh MUPY 00 YCITyrax ¥ TOBapax KOMIIAHWUH, IPUBJICYb ¢INHOMBIIIICHHU-
KOB M IIOKyTaTesnei. Pacxosl Ha comeprkaHue caifTa He3HAYMTEIbHBI U CBOJSATCS JIUIIHh
K IJIaTeXaM 3a PacKpyTKy W HOJJIep)KaHue IeieBpa B JocToiHOM Buze. Ilpu sTtom
KO3 (PHUIUCHT MOJIE3HOTO JACHCTBUS M MOXKH3HEHHAsI MPUOBLTL OT BeO pecypca KoM-
MIEHCHUPYIOT BCE YOBITKH.

Jlureparypa

1. CoBpemeHHBIC TEXHOJIOTHH U1t Majioro OuzHeca
http://aveweb.ru/article/read/aktualnost-sozdanija-sajta.html

2. AKXTyanpHOCTb CO3/1aHus caiToB BO BCEMUPHOH nayTuHe
http://www.svoysite.info/sozdanie/aktualnost-sozdaniya-sajtov-vo-vsemirnoj-
pautine.html

3. Kozsipes A.A., UndopmaIiioHHbIe TEXHOJIOTUY B SKOHOMHKE H YIIPaBICHHUH:
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EanuyeBa H.B., bazaka JI.H.
THonecckuii ocydapcmeennuiii ynusepcumem, benapyce

3AO0AYN ONMTUMUIALINN.
METOAONOIrnA CoO3aAHUA MHONMBUAYANTM3NPOBAHHDbIX
PALMOHOB NUTAHUA CNOPTCMEHOB

ITocTpoeHne pannoHa MUTaHUS CIIOPTCMEHA C MOJIHBIM BOCIIOJIHEHHEM IOTPEO-
HOCTH B DHEPI'HH, BCEX IHILEBBIX KOMIIOHEHTAX M IOJIEPXKAaHHEM BOJHOro OanaHca
OpTaHM3Ma — BaKHOE TpeOOBaHNE IIPH OPTaHM3aINH TPEHHPOBOUHOTO mporiecca. Oco-
Oble pHU3NOIOTHUECKUE YCIOBHSA, B KOTOPBIX HAXOAATCSI CIIOPTCMEHBI, IPUBOJAT K IO~
SIBICHUIO y HUX JOMOJHUTENIBHBIX MOTPEOHOCTEH B T€X MM MHBIX MUILIEBBIX BeIle-
crBax. OCOOCHHOCTH NMUTaHMS XapAKTEPHbI TS KaXkI0T0 BUJA CIIOPTA U CBSI3aHBI CO
crierukoi pusnueckux Harpy3ok. bojee TOro kakaplii ClOpTCMEH MMEET Mepco-
HaJIbHBIE 0COOEHHOCTH MeTabom3Ma 1 GU3NIECKUX Harpy30K, 9To JesacT Heo0Xoau-
MBIM MHAMBUAYaTU3alMI0 MUTaHUs. B CBS3M € 9TUM, OTHUM U3 pelIeHuil JTaHHO! mpo-
O1eMbl ABIseTCS pa3paboTKa METOMOJIOTHH CO3/IaHWS MHIMBHIYaTH3UPOBAaHHBIX pa-
IIMOHOB MTUTAHHUS.

Jly1 aHann3a mocTaBIeHHOH PobIeMbl B paboTe OB IPUMEHEH TPaIHIHOHHBIN
TIOZIXOM, OCHOBAHHBIM Ha HMCIOJIb30BAaHUN MATEMAaTHIECKHX MOJIENCH BBIYHCIUTEINb-
HBIX METOJ0B (METO/bl ONTUMM3ALUN). {1 pemenus 3aJaui ONTUMU3AIUY PallioHa
CIIOPTCMEHOB ObLIa HcToib3oBaHa mporpamma MS Excel. Tak kak maHHas mporpamma
nmeeT MHCTpYMEHT «Ilouck pemeHus», Ipyu IMOMOIIM KOTOPOTO JIETKO U OBICTPO pe-
IIAf0TCS 3a/1a91 ONTHMHU3AIHH.

B Moznens He0OX0ANMO BKIIOYATH T€ MTapaMeTPhl U IIEPEMEHHBIE, KOTOPHIE OKa-
3BIBAIOT BIIMSHUE HA PAllMOH MUTAHUS CIIOPTCMEHA.

OO1mee KOMTMYECTBO HEOOXOANMOM SHEPIHN PACCUUTHIBACTCS 110 (hOpMyJIe:
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Ermlu = EDGH i3] + EEIJP{3 Harp Ec,mn + ETapM» (1)
rae
Enmu - DHEPI'Hs, MOCTYyIAarlas B OpraHu3M U3 MU (CyTO‘IHaH Kanopnﬁ—
HOCTb ITUTAHUS);
Eocn.o6 - DHEPrusl, KOTOPYIO OPraHU3M pacxoAyeT Ha OCHOBHOU 0OMeEH;
Egus narp -OHEprusl, 3aTpayuBacMble Ha (PU3NUECKYIO AKTHBHOCTB;
Ecunn. - CHGHI/I(bI/I‘ICCKOG JUHAMHUYCCKOC ﬂeﬁCTBﬂe AN — 3aTpaTbl SHEPIrUu

Ha IepeBaprBaHue, BCAChIBaHUE, TPAHCIIOPT U ACCUMMIIIIIUIO HY TPHUCH-
TOB Ha YPOBHE KIIETKH;

Erepu - TepMOTEeHEe3 — MOJTyYEHHE TeIIa I TOAep KaHsI TEPMOCTAOMITBHO-
CTH B YCJIOBHSIX MEHSIOIIEIiCcS TeMIepaTyphbl OKpYy>KaroIiel cpebl.

DHeprerudeckue A0u 6enkoB (20), xxupoB (k) u yriaeBooB (Jy) B palyoHe :

36 =OTeyr x 136/ 100; 2)
O = OTeyr X 1% /100; 3)
Oy =OTeyr x 13y / 100, @)
rue
D6, O, Dy - SHEpreTHUeCcKHe A0JIU OEJIKOB, XKHUPOB U YIIEBOAOB B PALIUOHE;
OTeyr - CyTOUHBIC SHEPIrOTPATHI;
H3s, - 07151 MAaKpOHYTPUEHTA B PALIUOHE NMUTAHUSA, % OT CyTOUHON KaJlOpHii-

9%, 1Dy  HOCTH.

Coz[epxcal-me OCHOBHBIX MMUIIEBBIX BEHICCTB IO MACCE€ B CYTOYHOM pAIlMOHC ITHU-
TaHUA:

Ms = Ds / IKs; Q)
M = Dx / DK (6)
M, =2y / DK, (7

rae
Ms, My, - coaepkaHHe OCHOBHBIX MHIIEBBIX BEIIECTB 10 MAacCe B CYTOUYHOM pa-
My LIMOHE TIHTaHUs;

9Ks, OKx, | - KOTHUECTBO YHEPTUH, ITOJTydaeMOe TIPH OKHCICHUH | T MaKpOHYTpH-
9Ky €HTa.

Jiist modopa HEOOXOMMBIX OJIFOT U MTPOAYKTOB UCIIONIB3YETCSl TEXHOIOTMIECKast
0a3a roToBBIX OJIOJ C HA3BAHWIMH, UX XHMHYECKUM COCTABOM M KaJIOPUHHOCTBHIO U
CBEJICHUSIMH O TEXHOJIOTMH IPUTOTOBIICHUS.

[Ipu mocTpoeHnr Monenu OBITM BBEACHBI O0O3HAYEHWS] MCXOTHBIX JIaHHBIX.
VYcmoBHBIE 0003HaYEHUS HCXOIHBIX JTAaHHBIX MTPUBEICHBI B TA0OHIIE 1.
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K.¢p-M.H., npodeccop Kyauxos B.II., crynent Myranisnos H.A.
CKT'Y um. M. Kozvibaesa, Ilemponaenosck, Kazaxcman

K BOMPOCY AKTYAIIbHOCTU CO30AHUA CAUTA
CENbXO3MNPEANPUATUA

3emiist — HeolleHUMoe OorarcTBo obOmecTBa. OHa SABISIETCS OCHOBHBIM IIPHUPO/I-
HBIM PECYPCOM, MaTepPHAIBHBIM YCIIOBHEM KH3HU U ESITEIBHOCTH JII0AeH, 6a30i st
pa3MeIIeHns U Pa3BUTUSA BCEX OTpacield HapOJHOIO XO34HCTBA, TTIABHBIM CPEICTBOM
MIPOU3BOJICTBA B CEJIbCKOM XO3SIICTBE U OCHOBHBIM MCTOYHHUKOM MOJYYEHMS MPOIO-
BOJIBCTBHSI.

Kazaxcran — arpounaycrpranbHas CTpaHa, B KOTOPOM CENTbCKOE X03sIMCTBO SIBIIS-
eTcs cepoil KU3HEACATEIFPHOCTH OCHOBHOM YacTH HaceleHHs. B cenmbckoll MecTHO-
CTH CETOAHS NMPOXHWBACT COPOK TPH IPOILEHTA HACENCHHS, U OT CTEHNCHH Pa3BUTHA
CEJIbCKOXO3SICTBEHHOTO MPOU3BOJCTBA BO MHOT'OM 3aBHCHUT KU3HEHHBIH ypPOBEHb HE
TOJILKO T€X, KTO pabOoTaeT 3/1eCh, HO M T€X, KTO B TOW WUJIM MHOW Mepe CBS3aH C ATOH
cdepoii. C ypoBHEM pa3BUTHS CEIEX0O3MPOU3BOACTBA TECHO CBA3aHO 0JIaroCOCTOSHIE
OOJBIIMHCTBA Ka3aXCTaHIIEB.

Kazaxcran — kpymnHeiimas 3epHoBas Aep)kaBa Mupa. B 3epHoceromux paioHax
BO3/EJBIBAIOTCS, B OCHOBHOM, CHJIBHBIC M TBEPJBIC COPTA MIICHHUIEI ¢ OOJBIINM CO-
Jep>kKaHueM KIeHKOBHHBI, IMEHHO TaKas MMIICHUIIA TOIb3yeTCs OOMBIINM CIIPOCOM Ha
MHPOBOM pBIHKE.

IToceBBI 3epHOBBIX KYJIBTYP, B LI€TIOM, 3aHUMAIOT IIJIOIMIAb BOCEMHAIATh MHJI-
JINOHOB T'€KTapOB, U3 HUX ABEHAAATh MUJUIMOHOB I'€KTAPOB OTBEIEHO IO NIIECHUILY,
BaJIOBOH cOOp KOTOPOIl COCTaBIIAET MIECTHCOT THICSY TOHH

JluHamMuuHOE pa3BUTHE PO3HUYHOM TOPTOBIIM B CEIBCKOM X03HCTBE IPUBOIUT K
YCUJIEHUIO KOHKYPEHIIMHU MEXy TOPrOBBIMH MPEIIPUATUSMHU. DTO B CBOIO OUEpelb
BBIHY’)KIa€T MPEIIPUATHS TOBBIIIATE 3((HEKTHBHOCTH CBOCH JAEATEIFHOCTH, YTO B HE-
MaJIoi CTENEHU 3aBUCUT OT BO3MOXKHOCTEN UCIOIb3YEMbIX IPOTPaAaMMHBIX IPOAYKTOB
I10 OnepaTUBHON 00paboTKe OoNbIIMX 00beMOB HHpOpManuu. Poct TpeboBanuii Top-
TOBBIX NPEANPUSITUH CTUMYJIUPYET NOSBIECHHE HOBBIX CIELHUAIN3UPOBAHHBIX IPO-
TPaMMHBIX NPOAYKTOB C PACUIMPEHHBIMU BO3MOXKHOCTSMU.

AKTyaJIbHOCTb CO3/IaHUs caiTa JF000T0 BUIa — MTOHECEHHEe HH(DOPMAITUH JI0 ITH-
POKOT0 Kpyra IoJb30BaTeieii HHTepHeTa. 3aada COOCTBEHHOTO MPEICTaBUTEIbCTBA
B MHTEPHET — JIOHECTH HYKHYI0 HH(POPMAIIHIO 0 MAKCHMAJIBHOTO YHCIIa JIOCH.

Pexknama — nBuratens mporpecca, MO3TOMY aKTyaJlbHOCTb CO3/IaHUsl caiiTa He
MIOJIBEPraeTCsl COMHEHHUSM:

« OnepaTUBHOCTHIO W MACIITAOHOCTBIO IO/Ia4X MH(POpMAIUU IMHPOKOMY KPYTY
MOJIb30BaTEIICH,

« ObpaTHOI OHJIAHH CBA3BIO C KIMEHTAMH U3 BCEX CTPaH MHUPA,

« BO3MOXXHOCTBIO MapKETHHIOBBIX HCCIIEIOBAHUN CIIpoca U NPEIOKEHuUs,
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ORHOBpPEMEHHO C 3TUM paboTa ¢ eIUHON MHTErPHPOBAHHON CHUCTEMON TpedyeT
BBINIOJIHEHHUS! OTPEIEIICHHBIX YCIOBHIA:

- Pa3paboTka crpaBoYHNKa KBaTH(PUKAINOHHBIX TPEOOBAHUH K JIOJKHOCTH;

- Pazpaborka mepeynst KBaau(uKaImii;

- Enunble npaBuia Habopa KaHAMATa, O HEOOXOAMMBIM TPeOOBaHMSM K JIOJKHOCTH.

OcHOBHBIM Ha3HaueHHeM CHCTEMBbI SIBIISICTCS aBTOMaTH3alMs M ONTHMH3AIHS
OM3HEC-TIPOIECCOB PA3BUTHSI ITEPCOHAIIA, BKJIFOYAs CIIEAyomue 3aaa4u [1]:

—  YmMeHbIeHNnEe K03()(GUINEHTa TEKYYECTH KaIpOB 33 CUET KaueCTBEHHOTO
Ha0opa mepcoHaa.

—  Co3pmaHue CTpyKTypHPOBaHHOH 0a3bl pe3loMe B COOTBETCTBHH C KBAIN(H-
Kal[HOHHBIMH TPEOOBAHUSMHU K JIOJDKHOCTH.

—  ObecneueHre BO3MOKHOCTH aHAJIM3a U TIPUHATHUS OIIEPATUBHBIX PEIICHUI
B YaCTH COOTBETCTBUS pAOOTHUKOB KBATH()HUKAIIMOHHBIM TPEOOBAHUSIM K 3aHUMAaEeMOM
JOJDKHOCTH.

—  ObecneueHre BO3MOXKHOCTH aHAM3a 3HAHUH M HABBIKOB PaOOTHHKOB IO
pe3yJsibTaTaM aTTeCTalMH U IPUHSTHE ONIEPAaTHBHBIX PEIICHUIT B 4aCTH KapbepHOTO PO-
cTa paboTHHKA.

—  CoBepILEHCTBOBAHUE CHUCTEMbl IUIAHMPOBAHUS, aJIMHHUCTPUPOBAHHS U
MOTHBAIMH TIEPCOHANIA.

—  IloBbmmenue 3¢h(eKTUBHOCTH MEHEIKMEHTA COTPYIHUKOB OOI11eCcTBa;

—  IlonmydeHue BHYTpeHHEH U BHEIIHEW OTYETHOCTH, CBSI3aHHOM C BONpOCaMu
yIIpaBJICHHS TIEPCOHAIIOM;

—  TloBbluieHe NPOU3BOANTENBHOCTH TPY/IA;

—  IIpoxBwxkenus mo cimyx0e HanbOoIee MEPCHEKTUBHBIX COTPYIHUKOB MPE-
TIPUATHS U T.J.

OnHa U3 OCHOBHBIX YEPT COBPEMEHHOW SKOHOMHKH — CTPEMHUTENBHBIE H3MEHE-
HUSI, B TOM YKCIIE U B 00JIaCTH yIIpaBJeHus IepcoHanoM. JIroau cTaHoBATCS AMHAMUY-
Hee, PacTeT YpOBEHb X 00pa30BaHHs, BO3PACTAIOT UX TPEOOBAHMUS, U PYKOBOIUTEIN
KaJIpOBBIX CIIY’)KO CTAKMBAIOTCS C BCEe OoJiee YCIOKHSAIOMUMUCS 3amadam[2]. A B
KOHIIE OTYETHOTO EPHO/Ia UX AEATEIBHOCTE OyIET OLICHEHA C TOUKH 3PEHHMS yBeInde-
HUSI IPUOBIIM ¥ O0IIEro JOCTHKEHHs KOpIopaTuBHbIX meneil. [losromy crnernuanu-
cram, paboTaomuM B cdepe yIpaBiIeHUs! IEpCOHAIOM, HEOOXOMMO MOIIHOE pelie-
HUeE U151 yIPABJICHUSI YEJIOBEUECKUM KallUTAIOM — PEeLIeHHE, KOTOPOe 00beINHSET TeX-
HOJIOTHH YNPABJICHHS MEPCOHAIOM C BO3MOXKHOCTSIMH PEAIU3ALUK CTPATErHYECKUX
1enei KOMIIaH|! B paMKax €JMHOTO HH(POPMAIMOHHOTO TPOCTPAHCTBA.

JIureparypa

1. «BHezpeHue yrpaBJIeHUs YeJIOBEUECKUM KalluTalIoM B MH(OPMaIMOHHOM
cucreme SAP R/3» http://www kaztransoil kz/

2Ko3sipeB A.A., HDOpMaIIOHHBIE TEXHOJIOTHH B SKOHOMHUKE U YIPABICHHH:
Vuebnuk. CIIB, 2014 — 280 c.;
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Tabnuna 1
YciaoBHbIe 0003HAYEHUS HCXOAHBIX JAHHBIX

O6o3Haye-
HHUE
aj (i=1,m, j= colepKaHHEe [-r0 MUTATENbHOIO BELIECTBA B €AMHUIIE j-IO HpO-
n) JlyKTa;
MHHHMAJIbHOE COJICPIKAHUE i-T'0 MUTATESILHOTO BEIIECTBA B CYyTOY-
HOM palioHe;

¢(=1n) L[EHA €JIMHUIIBI j-TO MTPOIYKTA.

CraHaapTHas MaTeMaTHYecKas 3a/1a4a ONTHUMH3AIUK CHOPMyITHPOBAHA CIEIYIO-
M 00pazom. IycTh x; — 3TO KOJUYECTBO CAUHHUIL 1-T0 MPOJYKTA, X2 — ITO KOJUYE-
CTBO €MHHUII 2-TO TPOAYKTA, ... X; — ITO KOJIUYECTBO SUHHUIL /-0 TPOAYKTa, BKIIIO-
YaeMbIC B PAIlMOH.

CtouMocTh paruoHna (meneBas QyHKINA):

[Tapametp

bi (i=1,—m)

cix1 + coxa ... Feix; +.. . Fex,—min ®)
CopnepxaHue epBOro MUTATEILHOTO BELECTBA B TUETE COCTaBUT
anxitanxyt.. tayx t. tamxs. 9)
1 3TO KOJIMYECTBO JOJDKHO OBITH HE MEHEE 4eM b| SIMHHUIL:
anxitanxat.. Fayx; +.. . Fawxa > by (10)

AHAJOTHYHO COCTaBIIIEM OrpaHUYCHUA 11O BCEM BUAaM IMUTATCIbHBIX BCIICCTB!:

X1+ anXe + ... Faxx; +.. . Fanxn > by

(11)

amiX1 + amX2 +.. .+amjxj +...FamnXn = bm

I[aHHaH CHUCTEMA OFpaHI/I‘leHI/Iﬁ MOXET OBITh JAOMOJIHEHAa U APYI'MMU HEPABCH-
CTBaMH, €CJIM OTO IPOJAUKTOBAHO METUITMHCKUMU Tpe6OBaHI/ISIMI/I.

KpOMG TOro, X; > O, TaK KaK KOJIMYECTBO NPOAYKTOB HE MOXKET OBITh OTpULATECIIb-
HBIM YHCJIOM.

C moMoImpo HHCTPYMCHTA «ITounck pPCUICHUA» ObLIa MMOCTPOCHA MaTeMaTUYICCKas
MOJeIb JaHHOM 3aauu.
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B23 - 5

A B = D E F G H 1 J K

NPOAYKTLI npogykrl |npoAykr2|npoaykT3 (npogykTd|npogykts

OnNpUTMNBLHOE
KOIMUECTBO

npoaykTa 3,02870164| 1,571906010 0,3 1,1855479

e

8]

w

QOrpaHuueHma |0 0 0 0,3 ]

MeguumHckue

nUTaTensHoe
sewecrsol  |0,02 0,12 0,08 0,02 0,36 =CYMMMPOM3B(5852:5F52;B6:F6) >= |07
nuTaTensHoe
sewecrso 2 |0,015 0,03 0,02 0,014 0,21 =CYMMMNPOM3B(5852:5F52;B7:F7) >= 10,35 | == |04
nuTatensHoe
sewecrso3 0,04 0,01 0,05 0,02 0,06 =CYMMMPOM3B(5852:5F52;B8:F8) >= |o,25
nuTatensHoe
sewecrsod 0,002 0,004 0,031 0,005 0,03 =CYMMMPOM3B(5852:5F52;B9:F9) >= |o04
nuTartenesHoe
10 sewecrso 5 |0,0017 0,002 0,04 0,003 0,05 =CYMMINPOMNIB(SBS2:SFS2;B10:F10) | >= 10,07
nuTaTensHoe
11 sewecrso 6 |0,004 0,0065  |o,0018  [0,0009  |0,006 =CYMMIMPOM3B(SBS2:SFS2;BILFLL) | >=  |0,002
Uena

e HHULBI
12 |npoaykTa 1200 3000 4500 2000 10500 |=CYMMNPOM3B($BS2:$F$2;B12:F12)

=S

~

ca

w

13 (CTOMMOCTE paunoHa

Pucynoxk 1 — MoneJib 3a1auu

COBpeMeHHBIC MaTEMAaTUYCCKUEC MCTOJbI, a TAKXKE I/IH(I)OpMaL[I/IOHHLIe TEXHOJIO-
UM NPpEAOCTABJIAIOT UHCTPYMEHTDI JJI pECIICHUS MPAKTUYCCKUX 3a/la4 BO MHOT'UX 00-
JIACTAX YCITOBCUCCKOMN ACATECIIBHOCTH, KOTOPBIC, HA HepBBII\/'I B3rJIA4, AJICKH OT KJIaCCH-
YECKUX Hpe,E[CTaBJ'IeHI/Iﬁ O MaT€MaTHKE.

HpeﬂCTaBHeHHLIﬁ METOJ] COCTAaBJICHUA pallMOHa MOXKET OBITh HCIIOJIb30BaH HE
TOJIBKO B CITIOPTC, HO U AJIA pea6I/IHI/ITaHI/II/I 60JILHLIX, JJIA COCTABJICHUA AUCT B ICTCKHUX
YUYpECKACHUAX, 6OJ'II)HI/III8.X, JoMax IS TOKHIIBIX JIFOJSH | T.1.

Jlutepatypa:

1. Jlapua P.M., IlnsacynoB A.B., ITatkur A.B. Metoas!l ontummsanuu. [Ipu-
MepHI U 3aga4n: YdeOHoe mocobue. — HoBocubupck: HoBocnOupckuii yHUBEpCHUTET,
2003.—-115c.

2. Opno A.W. Teopus prHATHIA pelienni: YdaeOHoe mocodue. — M.: Mapr, 2004.
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Marmuctp, ct. npenoasarejab Otunosa U.B., crynenTka Ceiitkyiaosa I'.M.
CKT'Y um. M. Kozvibaesa, Ilemponaenosck, Kazaxcman

YNPABJEHUE HYEJIOBEYECKUM KAMUTAIIOM
B NH®OPMALIMOHHOU CUCTEME SAP R/3
HA NMPUMEPE AO «KA3TPAHCOWI»

[IpakTiKa yCIIEMIHBIX KOMITAHUH B COBPEMECHHOW SKOHOMHUKE, CBHICTEIECTBYET
0 TOM, YTO UIMEHHO MEPCOHAIT SIBJSICTCS KITFOUEBBIM (hakTOpoM ycrexa. IMeHHO o siM
o0s3aHa J1r00asi OpraHN3aIys CBOUM CYIIECTBOBAHNEM U PAa3BUTHEM.

YrtoObl KOMIIaHKs ObLIa KOHKYPEHTOCIIOCOOHOM, HEOOXOIUMBI TaKHE TEXHOJO-
THH YIIPABICHUS YEIIOBEYECKUM KallMTAIIOM, KOTOPBIE TIOMOTAIOT:

—  TIPHBJICKATh, YACPKUBATH M MOTHBUPOBATH JIyYIINH [TEPCOHAT;

—  JIOCTUTaTh peaju3allly CTPATerHuecKuX IeJeil KOMITaHNUH, 1EKOMIIO3HUPYsI
HX JIO YPOBHS KaXJIOTO COTPYIHUKA;

—  peanu3oBBIBATH pa3BUTHE U 00yueHHE KaJpOBOro MOTEHIIMAIa B COOTBET-
CTBUH C [EISIMHA KOMIIAHHH;

—  OCYHICCTBIISITh CTPATErMYEeCKOE IUIAHHUPOBAaHHE OPraHW3allMOHHBIX H3Me-
HeHHU 1 HOPMHUPOBATH OIOIKETHI,

—  CBOCBPEMEHHO IPUHUMATH d(PPEKTHBHBIC PEIICHIS, OCHOBHIBASICH HA TOY-
HOM ¥ BCECTOPOHHEM HH(OPMALMOHHOM aHAIN3E;

— ¢ HU3KHMH 3aTpaTaMH U ONTHMAaJIbHO OCYIIECTBISATh YUETHBIE ()YHKIIMH B
00JTacTH yTIpaBJICHHUS IIEPCOHATIOM.

Ipu oOcne0BaHIK POIIECCOB PA3BUTHS MIEPCOHANA BRISICHUIOCH, YTO B TIOJIPa3-
nenenusx AO «Ka3zTparcOin He cHCTeMaTH3HPOBAaHbI OM3HEC-TIPOIIECCH Habopa 1
oOyueHus nepcoHana B cucteme SAP.

C momoripio popmMupoBaHUs 0a3bl JAHHBIX BHYTPEHHUX U BHEIIHUX KaHUIaTOB
SAP E-Recruiting momMoraer rpaMOTHO ITOCTPOUTH OTHOIICHHS C IMOTCHIMAIbHBIMU
COTpYIHHKAMH{ Ha CaMO# paHHEH cTaauu mpouecca mogdopa. YeTkue TpeboBaHKs Ba-
KaHTHOH ITOJDKHOCTH W BO3MOXKHOCTH Pa3JIMYHBIX OICHOK KaHIUIATOB IO3BOJISIOT
OIOUPATH MIPABMWIIBHBIX JIFOJICH, a Haliuue 0a3bl BHYTPEHHHUX KaHAUIATOB MO3BOJISICT
COKpaTUTh BPEMEHHBIE H (PHHAHCOBBIE M3ICP)KKK Ha MOI00p MEepCOHANa U yAepKaTh
TAJIAHTIIMBBIX CIICI[UATIICTOB BHYTPHU KOMITAHHU.

Pemenne SAP HR mo3BosnsieT craHaapTU3UPOBATh M YHUPUIIMPOBATH Psia Ou3-
HEC-TIPOIIECCOB YIPaBICHU IIepcoHaoM. Vconp30BaHue eqMHOM 0a3bl JaHHBIX 1103~
BOJISIET C TOMOIIBIO Pa3TPaHUYEHHSI IOTHOMOYNIT 00IEerYUTh TOCTYT K HEOOXOIUMBIM
OT4eTaM Ha BCeX YPOBHSIX, OJIYYaTh OTYCTHOCTH NIPH IIEPBOH HEOOXOIUMOCTH, HE 3a-
MpamuBas OTYETHOCTh B CTPYKTYPHBIX MOJApa3AeNeHusX. TeM caMbIM COKpaIaloTCs
BpEMEHHBIE 3aTPaThl, a COOTBETCTBEHHO ONTHMHU3UPYETCs paboumii mporecc.
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3) uadopmarys cocpenoTodeHa B yueTax, U 3alpochl Ha ee MOUCK IT0/IBEpraoTcs
CTIEIHAIFHON TEPMUHOIOTHIECKOH 00paboTKe ¢ IIOMOIIBI0 HHPOPMAITMOHHO-TEKCTO-
BOTO SI3bIKa;

4) HopManbHOe (YHKIIMOHUPOBaHHE HHPOPMALIMOHHO-TIOMCKOBBIX CHCTEM 00ec-
MICYMBACTCS €ANHCTBOM TEPMUHOB M MOHATHH, NPUMEHSIEMBIX B MH(POPMALMOHHBIX
MaccuBax (0aHKax NaHHBIX);

5) 3ampockl COCTABISAIOTCS C MCIIONB30BaHUEM BCel MH(POPMAINH, C TeM YTOOBI
MaKCHUMAJbHO Cy3HUTh 30HY ITOUCKA JaHHBIX;

6) kIaccuuKanys y4eToB OCYIIECTBIISETCS M0 Pa3IMYHBIM OCHOBAHHSIM.

BaxHelmmmy u3 HUX SBISIOTCA:

a) OCHOBHasl (yHKLUS y4eTa;

0) cozep>kaHHEe COCPEAOTOUCHHBIX B yUETE CBE/ICHHN;

B) cIIOCOOBI 00PaOOTKH U MOTyUeHUS] HHPOPMALIIH;

') MECTO COCPEIOTOUYCHUS (XpaHEHHs) yIeTHONH HH(OpMAIIHH.

B cooTBeTCTBUM C STUMH KPUTEPHSAMU BCE BHIbI YUETOB, BXOAAIIMX B CHCTEMY yro-
JIOBHOM perucTpariy, MoApas3aeisroTcs Ha 1B OOJbIIIe KIIACCU(DUKAIMOHHBIE TPYTIITHI:

1. Ma(OpMaIIMOHHO-TIONCKOBBIE CHCTEMBI ONIEPATUBHOTO HA3HAUCHHUS, COCPEIO0-
ToueHHbIe B | TaBHOM nH(popmanuonHoM neHTpe MB/] PK (I'LI), nHpopMannoHHBIX
nentpax MBJ] o6macreit (I'11LT).

2. KpuMuHamiucTU4ecKue y4eTsl i KOMIEKIUU, COCPENOTOUEHHbIE B DKCIEPTHO-
KpuMUHaIUCTHUeCKOM LieHTpe MBJI P® 1 3KCcIIepTHO-TEXHUYECKUX NOAPA3AEICHUAX
MB/] mectHOrOo ypoBH:S. B cBOt0 ouepens, HH)OPMAIIMOHHO-TIONCKOBBIE CHCTEMBI
(yu4eTsl) orepaTHBHOIO Ha3HAUCHUS UCXOMS U3 OCHOBHBIX KPUTEPHEB KIacCH(UKALUIH
MOJPAa3EINAI0TCA Ha TPU OACUCTEMBI:

a) OIEepPaTUBHO-CIIPABOUHBIE YUETHI;

0) orepaTHBHO-PO3BICKHEIC YUETHI;

B) aBTOMAaTH3MPOBAaHHbIE MH(OPMAIMOHHO-IIOMCKOBBIE YUETHl ONEpaTHBHO-PO-
3BICKHOTO ¥ TIPO(HITAKTHIECKOTO Ha3HAYCHUS.

I'maBHBI MHPOPMAIIMOHHBIA IEHTP B DKCHEPTHO-KPUMHUHATUCTUICCKUH EHTP
MB/] PK, ux noapasneneHust Ha MeCTax B YCTaHOBJICHHOM IOpPsIJIKE 00eCIeunBalOT
YTOJIOBHO-IIPABOBOM, CIEICTBEHHO-KPUMUHAINCTUIECKON, ONEPaTUBHO-CIIPABOYHOM,
OIlepaTUBHO-PO3BICKHOM M MHON MH(OpMaIel IpaBooXpaHUTeNIbHbIe opransl Kazax-
craHa, rocynapctB Conpyskectsa, crpaH bantun u I'py3un, a taxxe HannonansHoe
Hentpansuoe bropo UuTepnona B PK.

Jlutepatypa

1. Hcnonb3oBaHHE KOMIBIOTEPHBIX TEXHOJOTHA B JEATCIBHOCTU MOJHIIUU
http://www.km.ru/referats/D27000E19B2B43CEA372668A47C74B16

2Ko3bipeB A.A., UHbOpPMAIMOHHBIC TEXHOJIOTHH B YKOHOMUKE U YIPABICHUU:
VYuebnuk. CIIb, 2014 — 280 c.;
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Ryaboshtan O.F., Ph.D. Milenin A.M., Ph.D. Skofenko S.M.
Kharkov National Technical University of Agriculture after P. Vasilenko

CONSTRUCTION SURFACES OF GAS TURBINE BLADES
OF THE PLURALITY OF THE ENVELOPE FOR
THE GIVEN CONDITIONS

Let be a set of surfaces

F(x,y,z,al.):O, i=1k (1)

Surface corresponding to the given initial conditions, constructed over-
lay k-1 links to the parameters and conduct of the envelope obtained ' surfaces.

As initial conditions (differential geometric elements and conditions) will be con-
sidered:

- curve (surface must be incident to her);

- surface (the desired surface must be tangent to it);

- linear strip (surface must be incident to the curve carrier strip and normal equip-
ment must be normal to the surface);

- band IT order (except meet the requirements of the preceding paragraph must
match the second partial derivatives of the strip and the surface).

If the initial conditions as curve

x=x(u)’ y=y(u), z=2z(u) (2)

It is necessary to fulfill two conditions. Conditions incidence requires that equa-
tion (2) satisfying (1), ie,

F(u,a,.)zo, )

On the other hand, the tangents to the curve (2) should be perpendicular to the
surface normal (1)

Fox'(u)+ F,y'(u)+ F.2'(u)=0 )

E)

where the F,, F,, F, — partial derivatives F calculated under the condition
(2). x'(u), y'(u), z'(u) — derivatives on u. Equation (4) is equivalent to differentiation
(3) with respect to u , the ones F,(u,a,)=0. For surfaces k — parameter set (1) is nec-

essary from the equations (3) and (4) eliminate the parameter and determine a con-
straint equation
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¢I(ai):0’ (%)

so that (k-1) curve gives (k —1) equations (5) of which is dependent (k —1) param-
eters of one and the envelope is determined.
If the initial conditions given surface

(D(x,y,z):O’ (6)

which should cover the desired surface, the equation for the relationship between
the parameters must be based on the condition that the coordinates of surface normals
(1) and (6) along the line of contact, ie,

F 0, , (7)

where the p and ¢ — coordinates of the normal vector.
According to the scheme of Monge equations (1) and (6) and (7) are excluded
coordinates x, y, z the contact point. Obtain

fila)=0 (8)

It is easy to see that the surface of a variety of (1) can be provided to the
touch (k-1) surface, which gives (k -1) (8) between k parameters. As before, we find
the dependence & one parameter, for example, ¢, , substitute them into (1) and define

the envelope.
Suppose that the initial conditions are given as a linear strip, e.g., the curve (2) in
which each point is given the normal to the desired surface.

p=rl) 4=q), )
where the p and ¢ satisfy linear strip
2(u)= pl)¥ () glu)y ) (10)

Linear belong lane surface if the curve — the carrier belongs to the surface that
gives an equation (3), and surface normals, i.e.

E, F (11)
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K.¢p-M.H., npodeccop Kyaukon B.II., crynent MakoBeeB A.A.
CKT'Y um. M. Koszvibaesa, Ilemponaeénosck, Kasaxcman

CNEUMAIBbHBIE ACMNEKTbl PASPABOTKU
WEB-PECYPCA YB[ CKO

CoBpeMeHHOe 00IIECTBO, B YACTHOCTH MOBEAECHUE OTJCNIBHBIX €r0 MHAWBUIOB,
CTaHOBHTCS 3HAYMTEIBHO OOJee CIIOKHBIM, HE)KEIH paHee. JTO U HE YAWBUTEIHHO.
CoBpeMeHHbIE TEHJICHIIMN AMKTYIOT HaM CBOM IpaBuia. Bece cdepsl Hamel xu3HH
Pa3BUBAIOTCS THTAHTCKUMH TEMIIAaMH. JTOT TEMII Pa3BUTHS YCTAHABIMBACT M TEMII
HAaIlei JKU3HU. MBI TOJDKHBI TyMaTh, JeNaTh, MPUHUMATh PEHICHUS BCe ObICTpee U
osicTpee. He Bce moan MOTYT MOJICTPOUTCS MO 3TH TEHACHIINH, THO0 MPOCTO HE XO-
TAT 3TOTO JeTaTh. BClleCTBIE Yero MBITAIOTCS HAMTH OoJiee JIeTKHE CIIOCOOBI CBOETO
CYIIECTBOBAHU. BBIXOJ HaXOIAT B COBEPIICHUH NIPABOHAPYIIICHHUH.

Ha ceropssiuHmMii 1eHb COBEPIIAETCS OTPOMHOE KOJIMYECTBO NMPECTYIUIEHUH, Be-
CTH y4eT KOTOpBIX 0e3 MH()OPMAIIMOHHBIX TEXHOJIOTHH YK€ HE MpeACTaBIsieTcs BO3-
MO>KHBIM.

B Harre BpeMst TpyJHO MEPEOLICHUTh HEOOXOAUMOCTh HH(POPMAIIOHHBIX TEXHOJIO-
ruit. OHE OKpY’KalOT HAaC MOBCIOXY. MHOTO BHUMaHUS YAENACTCS aBTOMATH3ALIH BCEX
obnacreii Harrero o01ecTBa. M nesarenbHOCTD MPaBOOXPaHUTEIBHBIX OPTaHOB HE HCKITIO-
yeHue. [IpumeHeHne MHQOPMALIMOHHBIX TEXHOJOTHH B JAHHOW cpele JUKTYIOT Mac-
mMTa0bl MPECTYIICHNI COBEPIIAEMBIX €XKETHEBHO. BBICTPEIN TOCTYII, 00ecTieunBaeMBbIi
coBpemeHHbIME UT, maet Goibiie BOZMOXKHOCTEH 1 SKOHOMHT BpeMs. C HX HOMOIIBIO
BE/IeTCS CTATHCTHKA, YIeT U KOHTPOIb MPaBOHAPYIICHIH. JJaHHBIC MaHUITYJIAIHN TO3BO-
JSIFOT BUJAETh YETKYIO KapTHHY MPOMCXOMASIIETO U SBJSIIOTCS HEMAJIOBAXXHBIM IOJCIIO-
pbeM, (QYHIAMEHTOM B COCTABJICHHM IUIAHOB IO MPOTHO3MPOBAHHUIO U MPOQHIAKTHKE
MIPEIOTBPAILEHNS IPAaBOHAPYLLIEHHH, YTO U SIBIISIETCS OCHOBHOM 3anadeit JIB/I.

D¢ HeKTUBHOCT PACKPBITHS, PACCIEIOBAHUS U NIPEILYTIPEXICHHUS PECTYILICHUH
BO MHOTOM 3aBHCHUT OT HH()OPMAIIMOHHOTO 00ECTIEYCHNUS ACATSIFHOCTH OPTaHOB CIIe -
CTBUS U JI03HaHUs. BakHEHWIINM XpaHUTENIEM M HCTOYHUKOM HOCTYIUIEHHs (aKTHyie-
CKUX JAaHHBIX ABIIIOTCS CIIEIUATN3NPOBAHHBIC YUETHl, 00beIMHEHHBIC B HAYYHO pa3-
paboTaHHYIO CHCTEMY YroJIOBHOW peructpanun. [IpaBooXpaHHUTENBHBIC OpPTaHbl HC-
MOJIB3YIOT TAaKKe M BCIIOMOTATENbHBIC YUETHl, M BEJOMCTBEHHBIE MACCHUBHI, 1 PETHU-
CTPallMOHHO-CIIPABOYHbBIE TOKYMEHTALIUH.

OCHOBHBIE U BCIIOMOTATENbHbIE YUEThl XOTS U OTIHYAIOTCA MO COACPKAHUIO0, HO
MIPECTABIIAIOT IIETICBOE SMHCTBO M JCHCTBYIOT Ha 0a3e CIIeTyIOIINX IPaBIIl:

1) y4ersl popMHPYIOTCS JTHO0 M3 OOBEKTOB-OPUTHHANOB (IIYJIH, THIIB3BI, (alb-
[IMBBIC JICHEKHBIE 3HAKH W T.II.), JIMOO M3 OMUCAHWNA OOBEKTOB (anaBUTHBIE Kap-
TOYKH, PETHCTPAIH IPU3HAKOB CIIOCOOOB COBEPIICHUS MPECTYIUICHUS U T.11.);

2) He3aBUCHMO OT Ha3HAYEHHsI yUETOB, BCE OHH SIBISIOTCS PA3HOBHIHOCTSIMU HH-
(dhopmarmonHo-norckoBbix cucreM (UIIC);
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5. BO3MOHOCTB NOJy4aTh IUIATY 32 MPEAOCTAaBISIEMbIE YCIIYyTH 3J€KTPOHHBIMA
JneHbraMu. JlaHHBIH BapHaHT CTOUT PaCCMOTPETh, IPEKAE BCETO, YIPABIIIONINM KOM-
MIaHUSM, 0OCITYKMBAIOIM HOBOCTPOWKH. Besb OOIBIIMHCTBO COBPEMEHHBIX JOMOB
H3HAYalIbHO 00ECIEeYEHO BBICOKOCKOPOCTHBIM MHTEpHETOM. A «IIPOABUHYTOMY» U
«COBPEMEHHOMY» JKHJIbILYy 3a4acTylO IIPOCTO JIEHb JOWTH 10 cOEpKacchl M OIUIATUTh
«KOMMYHAJIKY», IPU TOM HEKOTOPBIM 33JJ0JDKHUKAM JJaXKe He JICHET JKallb — BpeMEHHU.

6. [IpemocTaBneHre BOZMOKHOCTH KJIMEHTaM ITOy4aTh Yepe3 CalT CYeT-KBUTaH-
LUH Ha OIJIaTy XUIMITHO-KOMMYHAIBHBIX YCIIYT C UX MOCIENyIONeH paceyaTkoil Ha
MIpUHTEpax, HHPOPMAIHIIO O CBOEM OaiaHce, IepeiaBaTh IMOKa3aHU CICTINKOB. DTOT
CEpPBHC MOXKHO OPTaHW30BaTh IYTEM CO3JIaHUS WHIMBHIYaJIbHBIX KAOWHETOB IOTpe-
OuTesnel KUIMIIHO-KOMMYHAaIBHBIX yciyr. Takas Mepa IOBBIIIAET KauecTBO IpeJIo-
CTaBJIIEMbIX YCJIYT, CIOCOOCTBYET MOBBIIICHUIO COOMPAEMOCTH KOMMYHAIBHBIX I1JIa-
TexXel, YacTUUHOMY cHukeHuto cedbectoumoctr JKKY 3a cuer cokpalieHus pacxonoB
Ha cOop nener. Kcraty, aHamOrn4HBIA CEpPBUC MOXKET CO37aTh HA CBOEM CaiTe | pe-
CypcocHa0>KaroIast OpraHu3aliys, 00bIYHO He paboTaromias ¢ HaceJIeHHEM HallpsMyIo.

7. Bo3MOXXHOCTH OpHIIHATEHO PAaCKPHIBATH HH(OPMALIUIO B COOTBETCTBHH C Tpe-
OOBaHUSIMHU 3aKOHOIATENILCTBA.

Hanuane coGcTBEHHOTO caiita — He0OXOAUMBIN aTpHOyT KaXA0ro, KTO 3aHMMa-
ercst nenoM. Torcteie TenedOHHBIE CIPABOYHHUKH, CHEIHATH3UPOBAHHBIC KATaJOTH,
peKJIaMHBIE OOBSBICHHS B IIPECCE — 3TO [TOYTH BUEPAIIHUI IeHb. IHTEepHEeT 103BOIUT
BaM MOJYYHTh HYXKHYIO HH()OPMAIHIO TOpa3o ObIcTpee. Yike ceifuac MOXKHO yTBep-
XKJIaTh — €CJIM Bac HET B MHTEPHETE, TO BaC BOOOIIE HET B Ou3Hece.

Jlureparypa

1.'ocynapcreennas nporpamma «Mudpopmannonssiii Kazaxcran — 2020»
http://egov.kz/wps/portal/Content?contentPath=/egovcontent/transports/communicati
ons/article/gp_inf kaz 2020&lang=ru#1

2. MaknakoB C.B. MogenupoBanue OwusHec-miporieccoB ¢ BPwin 4.0. —
M.:IUAJIOT-MU®DU, 2014. 224 c;

3Ko3zsipe A.A., NHPOpMaIMOHHBIE TEXHOJOTHH B YKOHOMHKE U YIIPABICHUU:
Vuebnuk. CIIB, 2014 — 280 c.;
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Thus, each fitted curve gives the relationship between equations 3 and the param-

eters for the surface from k — parametric set (1) must have % linear strips, which is

possible in the odd £ >3 .
For example. With a plurality of

(x—af +(y=b) +2* =R* (12)
get a surface incident strip m
x=y=z:u’p=1’q=0. (13)

The solution.
1. The condition of the incidence curve m the desired surface

(u—a)2+(u—b)2+u2:R2 (14)

2. Match the normal coordinates

p=- =——=1,a=2u, (15)
z u
N B .(16)
z u
3. From (14), (15) and (16)
R*=2u" 17

4. Equation (12) with (15), (16) and (17) has the form
(x+2u)2+(y7u)2+22:2u2. (18)
5. A one-parameter set (18) fully satisfies the conditions of existence of the enve-
lope. Therefore, differentiating (18) with respect U and are excluded from the equation
and (18) the parameter U we have the final equation of the required surface
(x+2y)2 +4(x—y)2 +92° =2(2x+y)2 (19)
Note that the initial conditions in the form of linear strips may be formulated
somewhat differently: by using the set (1) to construct a surface tangent to the sur-
face @(x,y,z)=0 along line

®(x,y,2)=0 , olx,y,2)=0 (20)

23



Mamepuanu 3a XI mexcoynapoona nayuna npakmuuna Kongepenyus

In this case, the curve (20) is overridden in parametric form (2), and the coordi-
nates along the normal curve determined using surface @ .

Let the initial conditions are given band II order, ie, curve (2) equipped with nor-
mals (9) and second partial derivatives

r=r(u), s=s(u), t=t(u) (21)
in equations of the second order band

dp=r-dx+s-dy dg=s-dx+t-dy (22)

For obtaining a surface of a plurality of (1) using a procedure II band necessary
incidence of band I of the order that gives the equation ¢, =0 and ¢, =0 , the differen-
tial conditions II. This means that equation (4) under the condition (2), (9) and (21) it
is necessary to eliminate the parameter U using one of equations (4) or (11) ob-
tain ¢,(a,)=0 .

As you can see, the job-order band II allows to make 3 constraint equation param-

eters ¢, =0, ¢, =0 ¢, =0, so that for a plurality of surface (1) must be set bands 11
order that it is possible for the values

k=3m+1, m=1Ln. (23)

Similarly, we can as the initial conditions set the band III of the order, but a special
reason to do so, since almost second order smoothness is sufficient for most tasks.

Note that equation (11) are integral equations (4) and the equation (1) is an inte-
gral surface (more precisely, a plurality of them) as (11), and to (4), so that the execu-
tion conditions specified differential at the solution stated technique is guaranteed.

Hyiicenoex b.
mazucmpanm

XOFAPFbl OKY OPHbIHAOAf bl KOMINBIOTEPIK
OPTAJbIKTbIH XK¥MbICbIH 3EPTTEY KOHE
BACKAPYFA APHAIFAH X¥UEHI KYPY

AKnaparThIK TEXHOJOTHsUIAp KAa3ipri 3aMaHIa KapKbIHIIbI JKOHE KBUIIAM JaMBbIIT
KeTle kKaTelp. bipak JereHMeH Je akmapaTTaHy ofli FRUIBIM JeT ecenTenMeimi. bi3
Ginreniell, op FHUTBIM JaMbIFaH/Ia, afaM3aTKa HeOip maiifia HeMece KaKChUIBIK JKeIyTe
OarbITTanaabl. AKIApATTHIK TEXHOJIOTWSIAP ajam3aTka [ereH KeMeri — axam3aT
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CMNELUN®UKA BHEOAPEHUA UHOOPMALIMOHHbIX
TEXHOJIOMU HA NMPEANPUATUAX XKKX

WHdopManroHHbIe TEXHOJIOTHH Ha CETOTHSIIHIN JICHb BHEAPSAIOTCS aXke B Ta-
KYI0 KOHCEpBaTHBHYIO oTpacib, kak KKX. Hauanocs 310 He Tak 1aBHO: B KOHLIE 2012
—mHavane 2013 rr. CeroaHs MBI IepeXuBaeM nepuo/, koraa npeanpustus XKKX crosar
Ha MOpore HOBOI'O MUpPA — WHHOBAIIMOHHBIX MHTEPHET-TeXHONMOTHH. [IpencraBurenn
JpYTUX OTpaciel yke OCBOMIM 3Ty CTUXUIO U MOIb3YIOTCS BCEMH IPEUMYIIECTBAMHU
CETH, KOTOpas yCIIEIIHO Pa3BUBAET X OM3HEC.

B Pecrry6nmike Kazaxcran B 2010 rozy Ob11a pazpadborana ['ocynapcTBeHHas po-
rpamma «MHbopmannonnsit Kazaxcran — 2020», KoTopas IperoiaraeT co3aannue
caiitoB opranuzauuii JKKX u noscemectHoe ux BHeapenue [1].

Hanuuwue caiira naet npeanpustuto XKKX cnegyromue npeumyiiecrsa:

1. Iponatomas pexrama. X0OpoIIO MOCEIaeMbIil HHTEPHET-PECYPC ¢ COTHSIMH Liele-
BBIX ITOCETHUTENIEH B CYTKHU CIIOCOOEH YCIEITHO MOBBIIATh POIaXKH TOBApOB U YCIIyT. Jlist
npemnpusatust KKX 310 MoryT OBITE HOBBIE MHOTOKBapTHPHBIE ZIOMa, KOTOPBIE €My
yaacTcsl pHUBJIEYb B Ka4eCTBE KIMEHTOB, IS PECYpCOCHA0MKAIOMIEH OpraHu3aluy — 3a-
Ka3bl Ha JOTIOJTHHUTEIBHBIE paOOTHI M YCIYTH, KOTOPHIE, BOSMO)KHO, BBITTOTHACT KOMITAHHS
(ycTaHOBKa Y3JI0B Y4eTa, PEMOHTHBIC Pa0OThI, TOAKIIOUEHHS K CETAM H TIp.).

2. ImumxeBas pexkiaama. OCHOBHAsI 1€/ HMUIKEBOI peKsIaMbl — COOOIIATh U HaIlo-
MUHATh IIAPOKOH ayIUTOPHH TIOTPEOUTEIICH O CBOEM CYIIIECTBOBAaHUH Ha PhIHKE. B kaue-
CTBE aJIbTEPHATUBHOTO, HE BUPTYaIbHOTO BapHaHTa MOXKHO Ha3BaTh YCTaHOBJICHHBIC HA
JIFOJTHBIX YITUIIAX [IATHI, PEKITAMUPYIOIINE HAITUTKY W YCIyTH OaHKOB [2].

3. Bo3MoxHOCTh MH(GOPMHUPOBATH KHUJIBLIOB O HAYaJIaX PEMOHTHBIX padoT, mia-
HOBBIX OTKJIFOUEHHSIX BOZBI, CBETA M IPOUUX IHEPTrOPECypCOB, M3MEHEHISIX TapHu (OB,
OpraHn3yeMbIX OOIIMX COOpaHMAX COOCTBEHHHKOB >KHJIbSI B TOM WJIM MHOM MHOTO-
KBapTUPHOM JIOME€ U UX MOCIeAyIomuX pe3ynbratax. O6sr4nHo y npeanpustuit XKKX
HaOJroaeTCs 0omre HHGHOPMAITUH, KOTOPYIO CTOMJIO OBI JOHECTH IO MMOTPEOUTEIICH.
Hanpumep, Ha caiiTe MOXHO M pa3MECTUTh TOT XK€ THIIOBOII 1OrOBOp Ha yIpaBIeHUE
MHOTOKBAapPTUPHBIM JIOMOM HJIM TIPOEKT JOTOBOpa Ha MOCTaBKY HEPrOpPECypCOB I
TOBApPUILECTB COOCTBEHHUKOB JKHJIbS M APYTUX IOPUIUUECKUX JIUIL.

4. Bo3MOXXHOCTB ITOJTy4aTh «00PaTHYI0» HH()OPMALIHIO OT KIJIBIIOB TAKXKE SBIIS-
eTCsl HEOCIIOPUMBIM NpenMyIecTBoM MHTepHeTa. [IpakTndeckn Ha 0060M caifte He
CJIOXKHO 00€CIIeYNTh OOPATHYIO CBSI3b, 10 KOTOPOH JKHJIBLII CMOT'YT COOOIIATh 00 aBa-
pHSIX, JKaJIOBAThCS HA OTACNBHBIX COTPYIHUKOB KOMITAHUH, 33/1aBaTh BOIIPOCKH paboT-
HHUKaM O BO3HUKAIOUIMX NpobieMax. Hannune nanHoro cepsrca 00eceunT A0MO0IHHU-
TEJIBHYI0 HMHUKEBYIO PEKIIaMy IPEAIIPUATHIO, KOCBEHHO PEKOMEH/TYI €T0 KaK HaJexkK-
HOTO U IIPO3pavHoro naptuepa [3].
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JIOJDKHO HAYMHATBCS C CO3/IaHUsI MATEMAaTHIECKOro obecnederust, GopMUpOBaHUSI HH-
(bOpMaI_II/IOHHBIX IIOTOKOB B CUCTEMAaxX IIOATOTOBKHU CIICITUAJIMCTOB.

Nudopmairontple TEXHOIOHH MPOYHO BOLLIM B HAIIy XH3Hb. [IpuMeHeHue
OBM crtaino 0ObIICHHBIM JIETIOM, XOTsI COBCEM elI¢ HeJJaBHO pabouee MecTo, 000py10-
BaHHOE KOMITBIOTEPOM, OBbLIO OOJIBIION peaKocThio. MHbOopMaIMOHHBIE TEXHOIOTUH
OTKPBLJIX HOBBIC BO3MOXKHOCTU IJId pa6OTI)I " OTAbIXa, IIO3BOJHUJIIM BO MHOI'OM 06HeF-
YUTB TPYJ, YEIOBEKA.

HVcnonb3oBanne HHPOPMAIIMOHHBIX TEXHOJIOTHI B cpepe yIpaBIicHHS OTKPHIBACT
BO3MOXHOCTH 00JIee IKOHOMUYHON 1 PalMOHAIBHON OpTaHM3anny HH()OPMAITMOHHBIX
MIPOLIECCOB, MOBBILICHHS UX THOKOCTH M TUHAMUYIHOCTH, PACIIUPEHUS AUAla30Ha aHa-
JM3UPYeMBbIX (h)aKTOPOB IPHU MPHUHIATUH PELIeHNH U GakTOpoB nX obocHOBaHMH. B Ko-
HEYHOM HTOTe BCS Macca MPEUMYIIECTB HUCIOIb30BAHMUS JIEKTPOHHO-BBIYHCIUTEb-
HOMW TEXHHWKH IT03BOJISICT IOBBICUTH MHOTOKPATHO YPOBEHb YIPABICHHSI.

HOTpeGHOCTB B I/IH(i)OpMaI_II/IOHHI)IX TEXHOJIOTHUAX MHOI'OJIMKA U MPOABIIACTCA B
KOHKPETHBIX yCiHoBHUAX. CyIIECTBYIOT BHIBI ACATEIBHOCTH, TJC WH(POPMAIUSI OCO-
OeHHO BaxkHa. DTO, HANpUMep, OaHKOBCKasi, OMprKeBast AEATEIbHOCTh. B Takux opra-
HU3ALUSIX IPUMEHEHHE HH()OPMAIIMOHHBIX TEXHOJIOT Uil KU3HEHHO HEOOXOAUMO.

ITonp3oBanue OGaHKaMU JaHHBIX, BBCIACHHBIMH B HepCOHaﬂLHBIﬁ KOMIBIOTED,
PE3KO YCKOPSIET MPOLIECC MOMyYeHHUs] HHPOPMALUK U3 KPyra HCTOYHHKOB MEPBUYHOMN
uHpopMaIuK 1 06ecreunBaeT BO3MOKHOCTh BEIOOpPA MPABIIBHOTO U TOYHOTO METO/1A
I/ICCHC)IOBaHI/Iﬁ JUIA pEICHUA COBPEMCHHBIX HAYYHBIX U TEXHUYCCKUX HpO6HeM.

B Hacrosiee Bpems mporpamma BeeoOieit nHpopmaruzanuu o0IecTsa mopa-
3yMEeBaeT IIPUMEHEHHE CTPaTerni KOMMepUYecKol HH(POPMAIMU Ha BCEX YPOBHSX 00-
IECTBEHHOTO YCTPOMCTBA (MHUKPO ¥ MAKpO YPOBHH).

Hawnbounbiiee pacnpocTpaHeHue U3 TEXHOJIOTMH epelayd U pacrpocTpaHEeHUs
KOMMepUYeCKOW MH()OpPMAIIUK TOMYYWINA: aBTOMATU3NPOBAHHBIC OaHKH TAHHBIX, HH-
(hopMaIMOHHbIE TIPOAYKTHI YCITyTH HA TEXHUYECKUX HOCHTEISX, BUACOTEKCT.

Crenyer Takke OTMETHTD U IpyTHe TEXHOIOTHH PACIPOCTPpaHeHNU HH(POPMALUT
MOJTyYHUBIIHE OOJBINYIO MOMYJIIPHOCTD B MOCieaHee BpeMsi. K HUM OTHOCST 371eKTPOH-
HYIO TIOUTY, PaJANOTEKCT U BUEOKOH(EPEHIIHIO.

JIureparypa:

1. UndopmaIimoHHbIe TEXHOJIOTHH YIpaBIeHH: Y 4eOH. mocodue aist By3oB/ [Tox
pexn. npod. I'.A.Turopenko. — M.: KOHUTU — TIAHA, 2003.

2. Maitopos C.11. MH}poOpMaMoHHEIH OM3HEC: KOMMEPYECKOEe pacTpOCTPaHEHHE
U MapkeTuHr. — M.: ®uHaHChI U cTaTUCcTHKa, 1993 T.

3. ABTOMaTH3MpPOBaHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU B 3KOHOMHKE: YueO-
wuk/ I[Tox pen. I'.A.Tutopenko. — M.: FOHUTH, 1998.
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KO3FAJIBICBIHAAFBI OipiHFail ponecTep/i aBToMaTTaHIbIpy. JKbUIIaH KbITFa XaJIbIK CaHbI
ecim KeJefli, COHBIMEH Oipre oNapibIH CYpaHBICTAphl ocil Kene Karblp. Amam3ar 21-
FacBIpFa aKMapaTTHIK TEXHOJNOTHsUIapMeH Oipre arraHanmsl. KyHOemikTi emipae xaH
JKarblHa KapacaH, aKMapaTThIK TEXHOJOTHsUIAp AJIEMEHTTEpiH opOip KepieH Kepyre
6omanel. Kemene Typran OaHkoMaTTap, caTyIisuiap KOJIJIaHATEIH KOMITBIOTEpIIep, Oyiiap
aFanl naipa OonFaH akHaparThIK TexXHOJIOrMsuiap KepiHicrepi. Kene-kene Oynpait
aKMapaTThIK TEXHOJOTHSUIAP aaM3aT LIapyallbUIbIFBIHBIH Op callachlHa eHe OacTajbl.
AJibIMEH MHTEpHET, kKeOiMeH 0i3re rodra, KiTanxaHara Oapy/bl aIMacTBIPABI, Ka3y
peaakropiapbl 6acna MalliHaIapblH ajIMacThIP/bI, ChI3Y/Ibl XKo0aay OaraapiaMaiapsl
YJIKEH TapakTap MEH ChI3FBIITap bl aJIMAcThIPAbL. AJl €H JereH e YIKEH KETICTIK oI —
JepeKTep KOphl. JlepexTep KOpbLIapbl YIKEH-YJIKEH, Tajgad Iaplibl METp ajlaTblH
Mypakaimapapl amMacTeIp b, bipak Oy mrernrimMaep Tek KepriliKTi, JJOKaIIb! TYpIe FaHa
xayarn Oepe anjpl. YJIKEH XKyienep/i aBTOMATTaHIBIPAThIH KAXKETTUTIK maiaa OOJIbL.
SIFHU KilIKeHe FaHa MPOIIeCTi OEWHENeHTiH eMec, COJ TPOLIECTEPIi KHUbII, Oip-OipiMeH
0allIaHBICTHIPHIN, OPTAJBIKTAH OACKApBUIATBHIH JKylenep jkacay kepek Ooommbl Kasipiri
3aMaH a/laMbl ©3 OMipiH KOMIIBIOTEp KOJIIaHYBIHCBI3 CUMATTai anMaiinsl. COHIbIKTaHaa
Ke3 KeJNTeH YJIKeH HeMece Killli yHbIMIapAa HOTWIKENl JKYMBIC jkKacay MAaKCaThIHZAA
JepexTepni Oackapy Y/IKeH Mocene OOmbIl OThIp. by yimiH keifbip yitbiMaap mamka
TOJIFaH TIKadTap, aj KOIIIUIri YIKeH KeJIeMAeTi IepeKTepi KyHemner, KyphUTbIMIaIT
KOHE THIMAI CaKTAHTBHIH AEpEKTep KOPBIHBIH KOMITBIOTEPJICHTEH OMICIH KalaHIbl.
Kasipmin e3iHzme yimkeH Kap)KbUIBIK, ©HEPKOCINTIK JKOHE cayna-CaTThIK YHBIMIApBIH
JIepeKTep KOPBIHCHI3 Ke3re enecteTy KUbIH. Cebedi, onap aepeKkTep KOPhIHCHI3 KYHbUIBII
JKaTKaH aKIapaT TaCKbIHBIHA TYHIIBIFBIT KATYILbI eJIi.

OchlI akmaparTapbl KOMITBIOTEPIIIK HETi3re aybICTRIPYABIH KONTEreH cedenrepi
6ap. Kasipri ke3ze aknaparTap/sl 3JIeKTpoHbI ecenrteyim mamuuana (OEM) daiin
TYpiHJIE CaKTaraH, Kara3 TYpiHJe CaKTaraHHaH ap3aH. JlepekTep KOpbl KOJIaHYIIbIFa
aKmapaTThl caKTayFa, KyHeleyre jKoHe THIMII TypJAe HIBIFapyFa MYMKIHIIK Oepemi.
CoHBIMEH KaTap KJIHMEHT/CepBEp TEXHOJOTHSCHIH KOJJaHy KapakaT MeH YaKbITThI
THIMII TaiJamaHbpll, KePeKTi MANIMETTI YakbITBIHAA aibll OThipamel. JEM  ne
JIepeKTepi, ChI3yJIap/ibl, CypeTTepii Ke3 KesreH opmaTra cakrayra 60Jiajbl.

JKammer  nmepekrepai  eHAEY  KYHECIHIH — OKIMIIUIII  JaMH  OTBIPHIIL,
aBTOMATTaH/BIPBUIFAH aKIapar XyleciH Oackapyra Kemei.

ABTOMaTTaHABIpbUTFaH OarmapiaMaibik xyieci (ABX) — DEM meH agaMHBIH
©3apa KapbIM-KaThIHAChIH KAMTaMachl3 €TETiH, IPOrpaMMallbIK-allapaTThIK Kypanaap
KUBIHTHIFBL. O Keeci GyHKIMIIap 6! iCKe achIpajbl:

— OEM-re akmapatTapApl €HTi3y MYMKIiHIILIIT;

— OEM-HeH aknapaTTsl MOHHTOPFa, IPUHTEPre KoHEe T.0. LIBIFapy.

EHrizy Kypanmgapsl MOTiHAIK, KOOPIUHATTHIK, (PaKCUMAIIBIK CUAKTHI SHTi31IETIH
aKmapaTTap/blH KeH TYPAETi )KUBIHTBIKTAPMEH KaMTaMachl3 eTy kepek. COH/IBIKTaHja
ABX oMm0eban Hemece apHalbl MEPHETAKTa, KOOPIWHATTHI aKIapaTThl €HTi3Yy Kypasbl
(TBIIKaH), 9p TYpAETi CKaHepiep CeKUTl KypainapMeH xa0apIKTaiaras|[1].
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ABTOMAaTTaH/ABIPBUIFAH OarIapiaMaiblK >KyHelaepli Kypy YIIiH JepeKTep KOpbl
KONJaHbUIafbl. Jepekrep KOpPBIMEH JKYMBIC Kacaylda MporpaMma >KeNUTK TYpFbIIa
Oomy kepek. OcblFaH opail opTypili NHaiijaNaHyIIbUIApFa PYKCaT KYKBIKTapBIHBIH
OeliHyi, KaXeTTi KaMCBI3NaHIbIpy, IIEK KOMJap JKoHE 0acka epexkeNnepliH icke
achIPBUTYBI JIEPEKTEp KOPBIHBIH CEpBEP Kypaliapbl apKbUIbl icke acaibl. Jlepextep
KOpbl OiTiM KOpBIH >KYHeneHaipy ¢yHKuuschiH arkapausl. Ocbl KyieneHaipy
Heri3iHze xaHa OimiMaep maiiga 6omambl.

Jlepexrep KOpHI JiereHimi3 — Oy, 6apiHeH ae OypbIH, Oenriepi OoibIHIIA 134eneTiH
MYMKIHIIKTEpIMEH CHIIATTAIATBIH JIepeKTep OOBEKTINEpiH CaKTayIIbl, JepeKTep
KOpBIMECH CHIATTAJaThIH IMaija Oomymbl KyObUIBICTAp HeMece TyciHikTemenep. by
OIpTEeKTI JKUBIHTHIK, KEeHOIp akmapaTThIK KpuTepuinepai perreiini. Kommbroreprik
JIepeKTep KOpbI aKNapaTTsl KHHAYIIBI (aiinasi(HeMece (aiin KUBIHTHIFBIH) KOPCETESI.
JepekTep Kopbl xa30azaH, an xa30a epicrepacH Typausi[2].

Jlepekrepai jxoHE OJIApAbIH apachlHIarbl OaiiaHbicTapAbl YHBIMIACTBIPYIBIH
TYpJl THNTEpiOap: HepapXUsUIBIK, PEISIIUSUIBIKKOHE TOPANITHIK.

WepapxuansikIK-bHIa jka30a 2JIeMeHTTepl PeTTeNin Ka3buIasl 1a, OHBIH Oip
QIEMEHTI HeTIi3ri, KalFaHaapbl OaFbIHBIHKBI DJIEMEHTTEp Jen ecemTeneni. MyHna
JJIEMEHTTEp HaKTHl Ti30ek OOMBIHINA CaTBUIBI TYpAe peTrTenin Koibimagsl. OHna
Oepinrenaepai i3gen Tady carhl OOMBIHIIA TOMEH OarbITTa XXyprisijemi. MbIcaibl,
Norton = CommandernporpamMmacslHIaFrsl — KaTajorrap, OuriM  KyieciHneri
HepapXIBUIBIK KiTacTap TisiMi, T.0.

Pemsmusuteik [1K- kecte TypiHae naibiHnanran oepinrennep. On eH Kem TaparaH
Oepiirenaep Kopsl (relation — Kateic, OaitaHbIc), KeCTeNep apachbIHarbl OaillaHbIcTap
— KWl MalilaaHbUIaTBIH CH MaHBI3Ib! YFBIM. JlepekTep KOpbIHAa Ka30ayIliH KecTe
JKOJIBI JIBIHA/IBI, KecTe/le KakTtananaTbiH Oipaeit sxonnap 6onmaiiabl. Kecre GaranbiH
KYpaWThIH jka30a 3JEMEHTTEpi opiciaen aranaasl. OpicTiH HETi3ri epekiemniri — 0ip
epic ameMeHTTepi OipIeH THIITI eTill KYPBUIAIBI, MBICAIBI, CAHABIK HE CHMBOIIBIK.

Hepextep xopeiH 6ackapy xy#eci (IKBXK) — nepexrep KOpsIH KYpy, TOATHIPY,
JKaHaIaH KYpYy JKOHE OIIipiiyi YIIiH OarmapiaaMasl Kypaiaap.

Jlepekrep KOpbIH Oackapy *XyHeciH YII TypZe aHbIKTayFa 0oabl:

— Jnepbec;

— MaMaHJpIK;

— HAaKTBhI TAICHIPBICIICH apHaibl JKacalaThbIH.

Jepbec nepekrep KOpbIH OacKapy JKyieci KOJIIaHBICTBIH Typa OeNTiICHIeH KaFbIHA
ue emec, «eMipzeri Oap Jkaraaiira ernTenreH» skoHe KOJIIaHyIIbIIaH apHalbl OLTIMAI Tanarn
erenl. MaMaHIBl JIepeKTep KOPBIH 0acKapy JKyHeci CHSKTBI, YHHBEPCAIIBI OHIIPICTI
opipeKTeii ap3aH, JKETKLUTIKTI CeHIM/TI )KOHE KYMBICKA JKbULIAM JTAMbIH.

TarnchIpbICIIeH JKacallaThlH JIePeKTep KOpbIH Oackapy Kyieci Tarchipbic Oe-
PYIIIHIH MaKCHMaJIIAbl A9PEXKEE KYMbIC CIIeIM(HUKACHIH €CEIIKe aja OTHIPHIII jKaca-
JbIHAABL. By kyiie a3 eMec MOHre HMe LIBIFBIHAAPIbBI Tajall eTell KOHE JKYMBICKA
JAWBIHIATYEL, JKETUIAIPY dKYMBICTAPHI I a3 eMeC YaKbIT Ke3eHIH ajla bl, SFHU OipHeIe
aiinan GipHere xbutFa Jeiin. Konganynsqan MaMaH/Ibl OUTIM/TI Tajiam eTreii.
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IIpenogaBarens ZKapmaraméerosa I'.O.
Kocmanaiickuii eocyoapcmeennviil ynusepcumem umenu A.baiimypcuvinosa,
Kazaxcman

WHO®OPMALIMOHHbIE TEXHOJIOMUA
B KOMMEPYECKOWU OEATEJNIbHOCTU

Pacripoctpanenue nHpOpManuy y)xe He MBICIUMO 0€3 MPUMEHEHUs! HOBBIX WH-
(bopMannoHHbIX TexHOJIOrHil. HoBbIe HHpOPMALMOHHBIE TEXHOJIOTHH YXKe JABHO IIPO-
LM TOT 3Tall, KOTAa OHK Pa3padaThIBANINCh I BHYTPECHHHX MTOTpeOHOCTEH TOH Mt
WHOI OpraHu3aluy, MPEBPATHBIINCH B CAMOCTOSTEIbHBII U JOBOJIBHO MPUOBIIBHBII
By OM3HECa, HAPaBIICHHBIN Ha yIOBIETBOPEHHUE Pa3HOOOPa3HBIX HHPOPMALHOHHBIX
NOTPeOHOCTEl MINPOKOT0 KpyTa M0JIb30BaTEICH.

'YaKe HU 7151 KOTO He CEKPET, YTO B MUPOBOI IKOHOMHUKE B HACTOSIIEE BPEMSI T0JIS
KOMITBIOTEPHBIX W MH(OPMAIMOHHBIX TEXHOJOTHI OYeHb cyniecTBeHHa. Kommblo-
TepHO-NH(OPMAIIOHHAsT UHIYCTPUS, KaK U BCSAKas Apyrasi HHIYCTPHs, pa3BUBAETCS
T10 IPUBBIYHBIM 5KOHOMHUYECKNM 3aKoHaM. Ho Bce-Taku OHa HMeeT HEKOTOpBIE CyIIie-
CTBEHHBIE OCOOCHHOCTH, KOTOPbIE B KOPHE OTJIMYAIOT €€ OT Beell mpeblayIie colu-
ATbHO-9KOHOMHYIECKON MPAKTHKH.

ITox uHAYyCTpUEH KOMMEPYECKOTO PaclpoCTpaHEHUsI HHOPMAIIMU TOHUMAeTCs
HHIYCTPHS, TIPEIOCTABIIAIONIAS OTPEOUTENIM U TOIB30BaTEISIM HHPOPMAIMOHHEIE
MIPOJIYKTHI U YCIYTH B KOMMEPYECKOM PEXXHUME; OCHOBAHHAs! Ha IPHMEHEHHH HOBBIX
WH(OPMAILMOHHBIX TEXHOJIOTHH, MOA KOTOPBIMH II0/Ipa3yMEBAIOTCSI COBPEMEHHBIE
BU/IBI HHPOPMALMOHHOTO O0CITY KUBaHMs, OPraHU30BAHHBIC HA 0a3e CPEIICTB BHIUHC-
JIUTENILHOM TEXHUKH U CPEACTB CBSI3U.

Texnonozeusa — 3TO KOMIUIEKC HAYYHBIX ¥ MH)KCHEPHBIX 3HAHHH, PeaT30BaHHBIX
B [IpHEeMax TpyZa, Habopax MaTepHaIbHbIX, TEXHUUECKUX, JHEPTe€THYECKUX, TPYLOBBIX
(hakTOpoOB MPOM3BOACTBA, CIOCO0AX WX COCAMHEHUS JUIsl CO3JaHUS MPOAYKTa WITH
YCIIyTH, OTBEUAIONIUX OIpeeiIeHHbIM TpeOoBaHusaM. [loaToMy TexHoOIOrMs Hepas-
PBIBHO CBsi3aHA C MAallMHU3alMEl MMPOM3BOJICTBEHHOIO WM HENPOM3BOACTBEHHOIO,
MIPEXXIE BCETO, YIPaBICHIECKOT0 Iporiecca. Y IpaBIeHIeCKNe TEXHOIOT U OCHOBBIBA-
I0TCS Ha IPUMEHEHHN KOMITBIOTEPOB U TEJICKOMMYHUKAIIMOHHOH TEXHUKHU.

CoriacHO ONpeAeNeHuIo, UHPOPMAYUOHHAS MEXHON02Us — STO KOMIUIEKC B3au-
MOCBSI3aHHBIX, Hay4YHBIX, TEXHOJIOIMYECKHX, NHKCHEPHBIX AMCUMIUIMH, H3YyYaroluX
MeToAbl 3P PEeKTUBHON OpraHM3alMU TPyda JIOJCH, 3aHATHIX 00paboTKoil U XpaHe-
HHEM HHGOPMANNH; BEYUCINTENbHYIO0 TEXHUKY H METOJBI OpPraHU3ali U B3aHMO-
JIEUCTBUS C JIIOJIBMHU ¥ TIPOU3BOACTBEHHBIM 000pYZOBaHUEM, UX MPAKTUYECKHE MPHU-
JIOXKEHHMS, a TAKXKE CBA3aHHBIE CO BCEM 3THM COLHATBbHBIC, SKOHOMUUECKUE U KYIbTYP-
Hble TpobaemMbl. CamMu MH(GOPMAIMOHHBIE TEXHOJIOTHH TPEOYIOT CIOXHOW MOATO-
TOBKHM, OOJIBLIMX IEPBOHAYAIbHBIX 3aTpaT M HAYKOEMKON TeXHUKH. VX BBeneHue
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PHSIX, )KAJIOBAThCS HA OTIEIBHBIX COTPYAHUKOB KOMITAHHH, 33/1aBaTh BOIIPOCHI paboT-
HHUKaM O BO3HHKAIOUIMX MpobiaeMax. Hamudue 1anHOro cepBrca 00eceunT AOMOITHHU-
TEIBHYI0 HMH/DKEBYIO PEKJIaMy IPEIIPHATHIO, KOCBEHHO PEKOMEH TSI €0 KaK Ha/IeX-
HOTO U NIPO3payvHoro maprHepa [3].

5. Bo3MOXHOCTB NOJTy4aTh IUIATY 3@ MPEAOCTAaBISIEMbIC YCIYTH 3JEKTPOHHBIMA
JeHbraMu. JlaHHbIi BapUaHT CTOUT PACCMOTPETh, IPEXKE BCErO, YIIPABIIIOLUM KOM-
MIAHUAM, 0OCITY)KHBAIOIINM HOBOCTPOHKH. Benp OOIBIIMHCTBO COBPEMEHHBIX TOMOB
W3HaYaJbHO 00ECIEeYEHO BBICOKOCKOPOCTHBIM MHTEpHETOM. A «IIPOJBHHYTOMY» U
«COBPEMEHHOMY» KHWJIBILY 3a4acTyl0 TPOCTO JIEHb JOUTH 70 cOEpPKACChHl M OIUIATUTH
«KOMMYHAJIKY», TP 3TOM HEKOTOPBIM 3aJJOJDKHUKAM JIa’Ke HE JICHET XaJlb — BpEMCHHU.

6. IIpenocraBneHre BO3MOKHOCTH KIMEHTaM MOy4yaTh Yepe3 CalT c4eT-KBUTaH-
LM Ha OIJIATY JKIIHITHO-KOMMYHAJIBHBIX YCIYT C UX MOCIEAYIONIeH pacnedaTkon Ha
NIpUHTEpax, HH(HOPMAIHIO O CBOEM OajiaHce, epe/iaBaTh OKa3aH!s CYETIMKOB. DTOT
CEPBUC MOKHO OPTraHMU30BaTh MIYTEM CO3JaHUA WHIAWBUIYAJIbHBIX KaOWHETOB moTpe-
OuTenell KUIMIIHO-KOMMYHAIBHBIX yciyr. Takas Mepa IOBBIIIAeT KauecTBO IPeJo-
CTaBJISIEMBIX YCIIYT, CIOCOOCTBYET MOBBILICHHIO COOMPAEMOCTH KOMMYHAJIBHBIX I1jIa-
TeKeH, JaCTHIHOMY CHIDKeHHIo cebectonmoct XKKY 3a cuer cokpamieHust pacxomoB
Ha cOop nener. Kcrary, aHaOrnuHbIil CEpBUC MOXKET CO3/1aTh HA CBOEM caiite u pe-
CypcoCHa0KaroIIasi OpraHu3aIys, OOBITHO HE paboTaroIas ¢ HacelIeHUEeM HapsMYFo.

7. BO3MOXXHOCTH O(HIIHATEHO paCKPBIBATH HHPOPMALIUIO B COOTBETCTBHH C TpE-
OOBaHHMAMH 3aKOHOATEIHCTRA.

Hanmune cobGcTBeHHOTO caiita — HeOOXOAUMBIH aTpUOyT KaXXKJI0T0, KTO 3aHMMa-
€TCA ACIIOM. TouncTeie TeHeq)OHHBIe CIIPaBOYHHUKH, CHCHHUAIU3UPOBAHHLIC KaTaJOru,
pEKIIaMHbIE OOBSIBICHUS B IPECCE — ITO MOYTH BUEPAIITHUI JICHb. IHTEpHET O3BOIHUT
BaM IIOJIY4YUTh HYXKHYIO HH()OPMALUIO ropaszio ObicTpee. Yike ceifiuac MOXKHO yTBep-
JK/IaTh — €CIIM Bac HET B MHTEPHETE, TO Bac BOOOIIE HET B OM3Hece.

Jlureparypa

1.T'ocymapctBennass mporpamma «upopmarmonnsrii Kazaxcram — 2020»
http://egov.kz/wps/portal/Content?contentPath=/egovcontent/transports/communicati
ons/article/gp_inf kaz 2020&lang=ru#1

2. Maxknako C.B. MonenupoBanue OusHec-npoueccoB ¢ BPwin 4.0. —
M.:INAJIOT-MU®U, 2014. 224 c.;

3Ko3bipeB A.A., THpOpManMOHHbIE TEXHOJIOTUH B SKOHOMHKE M YIPABICHHH:
Yuebnuk. CIIb, 2014 — 280 c.;
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JK-piH >koOanmaraHna JAepeKTep YKBIMBI YII JEHIeHJe KapacThIPBLIAIbL:
aKIMapaTThIK-IOTUKANBIK (MH(OIOTHSIIBIK), AATATOTHKAIBIK (KOHIENTYAIIBIK) KoOHE
¢usuKkanblk. byn neHreidine WH(OIOTHKANBIK, KOHIENTYAIABIK JKOHE (DH3HKAIBIK
MoJienbaep colikecei. bapibik jxobanay mpoiiecid yi Ke3eHre 6emayre 6omamubl. [3]

MoiMerTep Mojeni — OyJ1 MaNiMETTEpAiH KYPBUIBIMBIH aHBIKTAHTBHIH epexe,
pYKcaT eTNeTiH MAJIMETTepHiH >y3ere achIpbUlybl JKOHE MAJIMETTepre pykcar
€TUIeTIH omnepanusiap.

WH}OTOTHsUIIBIK MOIE)Ib Ma3MYHIBIK JICHICHIC 3aTTHIK OOJBICTHI OCiHEIeH Ii.
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2. Topes A., Axasu P., Makamapunos C. DddextuBnas padora ¢ CYBI. —
CII6: ITutep, 2000.- 115 6.
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K.¢.-m.1. I:xany3axos C./L.
Maructpant MYUT Uman6aes A.K.
Maructpantr MYUT Capcenbaen JI.A.

AHAIN3 YHUBEPCAJIbHOWU CTPYKTYPHOM
CUCTEMbI NPO®. J1.T. ABOPHUKOBA
AnA MEXAHU3MOB BbICOKOI'O KITACCA

OCHOBHBIM U3 3TaNOB CO3JaHUsI MEXaHU3Ma BBICOKOTO Kiacca, paboTarolero ¢
3aJaHHBIMH BXOAHBIMU M BBIXOJHBIMH TaHHBIMH, SIBISETCS CHHTE3 €r0 CTPYKTYPHI.
VicxonHBIX JaHHBIX HEOOXOAUMBIX Ul ATOT0, YaCTO MPEACTaBIAETCSA CIEAYIOUMUI
rapamMeTpamu:

* HeOOXOTMMOM TTO/IBIPKHOCTBIO MEXaHN3Ma;

* KOJINYECTBOM HAJIOKEHHBIX Ha CHCTEMY CBSI3eH;

* IPUMEHSIEMOH KOJIMYECTBOM 3BEHBEB

* JOIIyCTHUMOCTB KJ1acca MPUMEHSIEMBIX KUHEMaTH4eCKuX map ;

* OrpaHNYCHHE HA MAKCHUMAIIbHYIO CIIOKHOCTH 3BEHBEB.

O6ecrnieueHne BEIXOAHBIX YCIIOBUIT 00eceunBaeT NPaBHIbHOCTD 110100pa YHCIIO
3BEHBEB CIIOKHOH CTPYKTYPHI , 00pa3yIOMMX MEXaHH3M BBICOKOTO KJIacca, a TaKKe
TIOPSZIOK H CIIOCO0 COSANHEHHS UX MEXIY COOOiA.
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Hcnomp30BaHue pa3HOTO pojia 3aBUCHMOCTH MO3BOJIIET MOI0Opa YKCia 3BEHBCB HE
TIPEeBbIIIAs TPeOyeMOH JTAaHHOH CII0’KHOCTH KOTOPBIH SBIISIETCS OJHAM W3 OCHOBHBIM M3 BaXK-
HBIX MOMEHTOB, KOJIMYECTBO BUJIOB KHHEMATHUYECKHX T1ap, pa3pelaeMble K IPUMEHEHHUIO.

ITpodeccopom JI.T. J[BOpHUKOBBEIM pa3paboTaH TEOPUU CTPYKTYP MEXaHU3MOB B
LI€JIOM U B TOM YHCJIE TEOPUU CTPYKTYP MEXAHU3MOB BBICOKOr0 Kiacca. [Tpu 3aganHbIX
YCIIOBHSIX OH 00BEANHSISI HECKOJIBKO 3aBUCUMOCTEH, CBSI3bIBAsI YNCIIO 3BEHBEB Pa3Iny-
HOW CIIO’KHOCTH ¥ OOIINM YHCIIOM KHHEMAaTHYECKUX Hap TOTO FJIM HHOTO BHAA MOy~
YW YHUBEPCAIBbHOM cHUCTeMy YpaBHEHMH, HA3BaHHYIO UM YHHUBEPCAIBLHOU CTPYKTYp-
HOM cuctemott [1,2].

5 T-1
Z prh(c—m)= 1 + Zi: n;
k=1

i=1
n=1+4n;1 ++n; ++n,+1, (1)

W :_;::'(k—m)* h(k —m)

31ech: n — o0lIee YHCIIO 3BEHLEB;

W — NOABMIKHOCTH CUCTEMBIL,

M — 9UCII0 HAJIOXKCHHBIX Ha CHCTEMY CBSI3CH;

k — orpaHMYCHUE HA KITACCHI IPHUMEHSICMbBIX KHHEMATHYCCKUX T1ap;
p,— YMCIIO KHHEMATHYECKHX Map TOTO HIIM HHOTO KJIacca;

7 — KOJIMYECTBO BEPIINH HanOoJIee CI0KHOTO 3BCHA,

i ,, Mz, M,— 4ncia 3BeHbEB Pa3IMYHON CI0XKHOCTH;

Wk —m) = {1 ecnm <k

O,ecinm zk (2)

CI/ICTeMa paCCMOTpeHHaﬂ BBILIC SABJISACTCS HCCTaHHapTHOﬁ, OT BBIYUCJICHUS K BbI-
YHUCJIICHHUIO , KOJIMYCCTBO OJHOYJICHOB B HpaBOﬁ U JIEBOH 4aCTH, YUCJIO HCKOMOM HEU3-
BeCTHOI‘/'I MOFyT MCHSTBHCH. CJ'IG)ICTBI/IeM 9TOTO ABJACTCA, YTO KOJIHYCCTBO HCHU3BCCT-
HBIX MOXKCET ITPEBBIIIATE KOJIUYECTBOM ypaBHeHI/Iﬁ CHUCTEMBI. 3HAUYEHHE HEM3BECTHBIX
TOJIBKO LEJIOYUCIICHHEBIC.

CI105KHOCTB PECHICHUE CUCTEMBI 3aKITIOYACTCA B CICAYIOUIEM, IIPU HEeOOJIBIIIOM
KOJIMYECTBE 3BCHLEB PCHICHUEC NOJTYHACTCSA JOCTATOYHO IIPOCTO, 4 KaK YBCINYNUBACTCA
06mee YHUCJIO 3BEHBEB MCXaHHU3Ma METOAbL pemeHmI CTAHOBUTHCS HE TpI/IBI/IaJ'II)HLIM.

TeopeTryecKky TaKUe 3a1au PEIIAOTCs METOIOM Iepebopa BO3MOKHBIX BapH-
AHTOB YHCCJI 3BCHLEB . C yBeHI/I‘leHI/lCM o6mee YHUCJIO 3BCHLHECB pemeHHe 3aJa4u 1mo4uTu
HEBO3MOXKHO 0€3 IPUMEHEHHSI KOMITBIOTEPHBIX TTPOTPaMM.
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COOTYEPBT

K.¢-m.H., npodeccop Kynnkos B.IL., crynent Kanadun A.1O.
CKTY um. M. Kozwvibaesa, I[lemponasnosck, Kasaxcman

K BOMPOCY PASPABOTKU MH®OPMALIMOHHbLIX CUCTEM
AnA NPEANPUATUN XKKX

WHdopManrioHHbIe TEXHOJIOTHH HA CETOMHSAIIHIN ICHh BHEAPSIOTCS NaXke B Ta-
KYI0 KOHCEpBAaTHBHYIO oTpacib, kak KKX. Hauanocs 310 He Tak naBHO: B KoHIIEe 2012
—nauane 2013 rr. CeronHs MBI iepekuBaeM repuo, koraa npeanpustas KKX crost
Ha MOpOre HOBOT'O MUpPAa — NHHOBALIMOHHBIX UHTEpHET-TexHonorui. IIpeacraBurenu
JIpYIrUX oTpaciiedl yKe OCBOUJIM 3Ty CTHXUIO U MOJIb3YIOTCS BCEMHU NIPEUMYILIECTBAMU
CETH, KOTOPask YCIECIIHO pa3BUBACT UX OHU3HEC.

B Pecny6nuke Kazaxcran B 2010 roay O6s1a pazpabotana ['ocynapctBeHHas mpo-
rpamma «MHbopManmonnsii Kazaxcran — 2020», KOoTOpast MpeIoiaracT co3aanue
caiitoB oprannzanuii JKKX u moscemectHoe ux BHeApeHue [1].

Hanuuwue caitra naet npeanpustuto XXKKX cnegyromue npenmyiiecra:

1. Ilponatormas pexnama. XopomIo MOCeIaeMblii HHTEPHET-PECypC C COTHIMH Iie-
JIEBBIX ITOCETUTEIICH B CyTKH CIIOCOOSH YCIEIIHO TIOBBIIIATE ITPOJIA’KH TOBAPOB U YCIIYT.
Hns npennpusitust JKKX 310 MOTyT OBITH HOBBIE MHOTOKBAPTHUPHEIE I0Ma, KOTOPBIE EMY
yIacTcs NpHUBJIEYb B KaUECTBE KIIHMEHTOB, U PECYpCOCHAOXKAIOIeH Ooprann3aniy — 3a-
Ka3bl Ha JJOTIOJTHUTEIBHBIC pA0OTHI H YCITyTH, KOTOPBIS, BO3MOYKHO, BBIIOTHSCT KOMITAHUS
(ycTaHOBKa y3JI0B y4eTa, peMOHTHEIE paOOTHI, TOAKITIOYEHHS K CETSAM U IIp. ).

2. UmumxeBas pekiaMa. OCHOBHAsI IIEJTb UMHDKEBOM peKJIaMbl — COOOIIIATh M HATIO-
MHHATh HIPOKOH ayJUTOpUH MOTPEOUTENIeH O CBOEM CYyILIIECTBOBAHUU Ha phIHKE. B ka-
YeCTBE aNbTePHATUBHOTO, HE BUPTYaJbHOIO BapHaHTAa MOKHO HA3BATh yCTAHOBICHHBIC
Ha JTFOJJHBIX YJIAIAX IIUTHL, PEKJIaMUPYIOIIIE HAIIUTKH WITH YCIIyTH OaHKOB [2].

3. Bo3amoxHOCTH HH(OPMHUPOBATH KUIIBILIOB O HaYaJax PEMOHTHBIX paloT, ria-
HOBBIX OTKJIFOUCHHSX BOIBI, CBETA W MIPOYUX IHEPTrOPECypCcoB, H3IMEHEHISIX TapH (OB,
OpraHn3yeMbIX OOLIMX COOpaHMsAX COOCTBEHHHKOB >KHJIbSl B TOM WJIM MHOM MHOTO-
KBapTUPHOM JIOME W HX MOCIEAYIONHX pe3yibTarax. O0braHo y npeanpusatuii JKKX
HaOmonaeTcst oomne nHGOpMaIy, KOTOPYIO CTOWIIO ObI JOHECTH JI0 OTPEeOHUTENEH.
Hampumep, Ha caiiTe MOKHO U pa3MECTUTh TOT XK€ TUIIOBOM I0TOBOP Ha yIpaBJICHUE
MHOTOKBapTUPHBIM JIOMOM HJIM MPOEKT JOTOBOpA Ha MOCTABKY SHEPropecypcoB AN
TOBAPUIIECTB COOCTBEHHUKOB XKUJIbSI U APYTUX IOPUIMUECKHX JIHUII.

4. BO3MOXHOCTB ITOJTy4aTh «00paTHYI0» HH()OPMAIIHIO OT KIUTBIIOB TAKXKE SBIIS-
€TCsl HEOCIIOPUMBIM NpenuMyIecTBoM MHTepHeTa. [IpakTnuecku Ha t000M caiite He
CJIOKHO 00€CIIeYnTh 00OPaTHYIO CBSI3b, TI0 KOTOPOH KIIIBITBI CMOTYT COOOIIAThL 00 aBa-
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Of course, there are so many complex structure used in buildings. And in the most
of them both of offered methods may not work. However, these two methods only start
of our research. And I believe that deeply research will help us to develop more com-
plex solution and these two methods will serve as a basis of it.
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B pabore [2] oTmeueH, uyTo MeTo[] Iepedopa He AAI0T 0XKUAAEMBIX Pe3yJIbTaToB,
9TO CBSA3aHO C IEpeOOPOM OTPOMHOTO KOJTMUECTBA HCCIIEAYEMbIX BOZMOXKHBIX BapHaH-
TOB. B cBs3M ¢ 3TO# mpob1eMoit Il MOUCKA LENOYHCIICHHOTO PEIICHNUS HCII0JIb3yeM
CJEeNYIOLUN alIrOpPUTM:

[larl. HaxoxuMm HEW3BECTHBIE M ONpPEAENIAEM KOJIMYECTBO HEM3BECTHBIX. [Ipn
9TOM Y4HTBIBaeM 00J1acTh Onpe/eeHus IpaBoii yactu. Onpenenum nepedop BapuaH-
ToB. CTpoUM THITEPKYO.

Heussecthpie- M-z, ..., Mz, My

Ob11ee KOTNIECTBO HEN3BECTHBIX- T — 1

[TpaBas yacTe NpUHUMAET 3HAYEHHUE OT HyJIs 10 1

Habop 3BeHbeB HE Oomee- T

KomuuectBo pedep-"

B muckpeTHOM MPOCTpPaHCTBE CTPOUM THUIEPKYO pasMepHocTH T —1 w mimHOM
pedpa 1

[Iar2. OnpenensieM KOJUYECTBO 3BEHBEB Y KOTOPBIX CyMMa 3HAYEHUU HE PaBHO
oOuiemy. HaliieHHbIH y3e1 HCKITIOYaeM U3 pacCMOTPEHUSL.

[ar3. Haxoxum ob1iee KOIUYecTBO KMHEMaTndeckux nap. OmnpenenseM AIHHY
pebpa BupTyansHOro runepkyba. Iloxcrasmiss B mpaByro 4acTb IE€pPBOE ypaBHEHHE
HaXOJIUTCA HabOp YMCel 3BeHBEB 00IIee KOJIMYEeCTBO KMHEMAaTH4eckux map. M3 nep-
BOTO yPaBHEHHMS CHCTEMBI MOXHO OTPEEIINTH AIHHY pedpa BUPTYalbHOTO TUIEpKyOa
KaKk o0I1iee YUCII0 KWHEMAaTHUECKHX Tap.

[ar4. ITposepsieTcst TOXKIECTBEHHOCTh TPETHETO YPABHEHUS CHCTEMBL.

[ar5. O6parmasichk K TpeThbeMy YPaBHEHHIO, ypaBHEHNIO HAOOpa 3BEHbEB U KHHE-
MaTHYECKHX TNap, HAXOAUTCS pelIeHue.

3aMeTHM IepBOe YpaBHEHHE CHCTEMBI MOXKHO OpaTh B KaueCTBE BUPTYaJIbHOTO
cuetunka. [To aHanoruu mpeacTaBieHus CHCTEMa YHUCEIl B KOHKPETHOI CHCTeMe CUuC-
JICHWS, KOTOPOE 3alMCHIBACTCS B BUJE CIEAyIOMeEH GopMyJIBI:

1
M= cpahy
k=1
I'me M- paccmatpuBaeMoe B CHCTEME CUUCIICHHS YHCIIO0, | —KOINIECTBO Pa3psAI0B,
—3HaueHue k- ro paspsna, Di Bec k- ro paspsna.
Ecnm moGaBuTh B Miaammii pa3psi BBIIIE YKa3aHHOTO CYETYHKA TOT/Ia MOKHO
00eCcneunTh MOTHYIO BEIOOPKY BCEBO3MOKHBIX BAPHAHTOB HAOOPOB 3BEHBEB.
Ha ocHoBanne BrIIe anropuTMa pa3padoTaH MOIYIb Pa3pelIaroIii 3a1aqy
00 onpeneneHus Yucia 3BeHbEB, KHHEMAaTHYECKHUX MTap MEXaHH3MOB BBICOKOTO
KJacca.
[IpuBoauTCS (hparMeHT MPOTPaMMBI CIICAYIOIIETO MOy
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[Mowcrk BapraHTos Bepoa ‘
Hayajio MIPOJOJDKEHNE
Public Class Form1 While pk(6) <0
Private Sub Buttonl Click(ByVal sender As sum3 =0
System.Object, Fori=1To 5 Step 1

ByVal e As System.EventArgs) Handles But-
ton1.Click

Dim no, tau, W, m, kmin As Double

no = CDbl(TextBox1.Text())

tau = CDbl(TextBox2.Text())

W = CDbl(TextBox3.Text())

m = CDbl(TextBox4.Text())

kmin = CDbl(TextBox5.Text())

Dim kolvar, ni(5000), pk(5000), suml, sum2,
sum3, sum4 As Double

Dim i As Integer

Dim stroka As Char

TextBox7.Text() = ««

Fori=1 To tau Step 1

ni(i)=0

Next
ni(l)=no—-1
While ni(tau) < 0
suml =1

Fori=1To (tau—1) Step 1
suml = suml + ni(i)

Next

If sum1 <> no Then

Exit While

sum3 = sum3 + pk(i)
Next

If sum3 = sum2 Then
sum4 = 0

For i =kmin To 5 Step 1
sum4 = (-sum4 + (i—m) * pk(i))
Next

If (6 — m) * suml — sum4) =W
Then

kolvar = kolvar + 1

stroka = ««

End If

End If

pk(kmin) = pk(kmin) + 1
For i=kmin To 5 Step 1
If pk(i) = sum2 + 1 Then
pk(i) =0
pk(i+1)=pk(i+1)+1
End If

Next

End While

ni(1)=ni(l) + 1
Fori=1Totau—1 Step 1
If ni(i) =no + 1 Then

below client is on the beacon bz now. In this situation all other neighbors may receive
signal. However, b1, ba1, b1z and bss are not in normal distance range, and we cannot
confidently say that they always can get signal. Therefore, these neighbors are not
important for us.

bi1 bz bis
ba1 L bas
b1 bzz bas

The «Three neighbors» method uses only 3 nearest beacons. If 3 beacons simul-
taneously get signal from the device, the 4-th nearest beacon that has same distance
from all of them must get signal too. If the 4-th beacon doesn't get signal, we confi-
dently can say that it is not working.

For example, on Figure 7 if beacons b1z, b21 and bas get signal, it means that the
nearest beacon for device is beacon ba. If b doesn't get signal, we can say that it is
not working and insert it to the table. There is a problem if 2 or more

by b s
'f-".u E b3
bay bae bas

Figure 7: Matrix formed map

neighbors are crashed. However, system will check it by client which come from
another side. And according to statistics, probability of crashing simultaneously 4
neighbor beacons is very small, we can say impossible in general.

Conclusion

With an iBeacon network, any brand, retailer, app, or platform will be able to
understand exactly where a customer is in the brick and mortar environment. This pro-
vides an opportunity to send customers highly contextual, hyper-local, meaningful
messages and advertisements on their smartphones.[4] And there some problems oc-
cur. Beacons are fragile and we cannot predict battery life duration. Beacons may be
crashed at different time, and main problem is to determine broken beacon in the large
set of beacons. And we offer 2 methods to deal with this problem.

First method called «linear trajectory» useful when beacons are located in linear
way. It is generally small markets, small museums and etc. The second method is
«Three neighbors» method. This method is useful for matrix formed map of beacons.
It will help to determine broken beacon by using three neighbor working beacons.
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Figure 5: The path of the client. The last signal was received from beacon 3

If the trajectory of client splits, system will track UUID of beacons which are
located between the last and the previous beacon (Figure 6). As we see on Figure 6,
trajectory of the device jumped from beacon 1 to beacon 4, it means that beacons 2 and
3 are broken.

System tracks only broken beacon's UUID. And there device causes may affect.
For example, client may switched o the phone near the beacon 1 and turn it on near the
beacon 4. In this situation system will insert to table 2-nd and 3-rd beacons. However,
this is not problem. After each iteration, when system receives signal from device, it
will retrieve data from the table of broken beacons, and compare with received UUID,

if the @contai@ne UU gii will b@oved @

Beacon 0 Beacon 1 Beacon 2 Beacon 2 teacon 4 Beacon s
uuiD: unin: uID: uon: UUID: UuI:
1231231231231 1231231231202 1231231231203 1231231631208 1231231231205 1231231331205

Figure 6: The path of the client when some of the beacons crashed

«Three neighbors» method.

We told about the «linear trajectory» method. And this is only for small markets
which have only single gate. However, as we know, most of stores have more complex
structure and the method mentioned above doesn't work there.

Complex structure stores use more than 10000 beacons and locate them in matrix
form. The matrix form of beacons can interact system with client continuously, and get
user's current location. The matrix form contains big amount of beacons, accordingly
finding broken beacon in this situation is not easy process. And «Three neighbors»
method is very useful here.

EJll U blﬂ

IEJirnl e bmn

In the matrix formed map distances between beacons bj; to bi+1j and bjj to bjj +1 are
same. This option will help us to find broken beacon. First of all, we must create mon-
itoring map for beacons in the store like in linear trajectory method. In this type of map,
system receives 3 or more signals simultaneously. For ex-ample, if client in the center
of the store, there are may be 9 beacons that can get signal from device. In the matrix

58

«Kntouoeu evnpocu 6 cvepemennama nayka — 2015» » Tom 18. Mamemamuxa

End If ni(i)=0

sum?2 = tau ni(i+1)=niG+1)+1
Fori=1Totau—1 Step 1 End If

sum2 = sum?2 + i * ni(i) Next

Next End While
Fori=1To 6 Step 1 End Sub

pk(i)=0 End Class

Next

pk(kmin) = sum2

Jlutepatypa

1. [léopnuxoe JI.T. Hauana Teopuu CTPYKTYPBl MEXaHU3MOB: YueOHOe mocooue/
Hosoxkysnenk, CudI' T-MA, 1994. — 102 c.

2. Cmenanos A.B. Pemienne yHuBepcaabHON CTPYKTYpHOIT cuctemsl npod. JI.T.
JBopuaukosa BectH. Ky3-I'TY. 2007, Ne3.C.43-47.

Beiicenona /I.P.

Kapazanow k., E.A.Bykemos amvinoazel Kapasanovl memaeKemmik yHUsepcumemi
Mamemamuxansl cane UHGOPMAMUKAHBL OKbIMY d0icmemeci
Kagedpacwinbly a2a OKblmMyubiCobl
Taxubexon H.,

Kapazanowi k., E.A.Bykemos amvinoaswl Kapazanowvr memaexemmix yHugepcumemi
MAMEMAMuKa Jcane aKnapammoly mexHono2uanap axyiomeminiy 3-Kypc cmyoenmi

MATEMATUMKA KYPCbIHOA TEHAEYJIEP, TEHCI3AIKTEP
XXOHE ONAPAbIH XYUENEPIH OKbITY 9AOICTEMECI (10-
CbiHbIN ANITEBPA KYPCbI HETI3IHAE)

«Kazakcran PecrmybOnukaceiaeiy 2015 sxpirra geifinri OimiM Oepynai JaMmbITy
TYXKBIPBIMJIAMACHI» MEMIICKETTIK TOYEJICI3IKTI KaIbINTACTHIPY /b, HBIFAUTYIBIH eJIiH
MIPOTPECIIILN TaMyBIHBIH HeTi3iH KypaiTeiH Kazakcran PeciyOmikachiHbIH OitiM Oepy
JKYHECIH JAMBITY IbIH MaKCaTTapbl MCH MIHJCTTEPiH, KYPHUIBIMBI MEH Ma3MYHBIH )KOHE
HETI3Ti CTPaTEeTHIIBIK OaFBITTapbIH AWKBIHIANTHIH FRUTBIMHA-TCOPHSUIBIK, 9J1iCHAMAIIBIK
KykaT OombIn TaObuiansl. bimim Oepyi TamMbITy TYKBIpRIMIAMaHBIH «OiTiM Oepyig
JIeHreinepi MeH Ma3MYHBI» TapayblHJia opTa Ois1iM OepyaiH MaKcaThl, MiHAETTEPi, COI
MIHISTTEpPaiI 1ICKe achlpy VINH KakeTTi Mocenenep KapacTeipburrad. Con
Mocenesnepain 0ipi — OiniM OepyniH Ma3MyHBIH JYHHMEHI TyracTail KaObuiiay/ibl
KaMTaMachl3 €TEeTiH: Tid1 MeH o/edueT, agamMTaHy, KOFaMTaHy, MaTeMaTuKa,
WH(POPMATHKA, XKaPATBUTBICTAHY, OHEP, TEXHOJIOTHs, ICHE TOpOUECi CUSIKTHI O1TiM Oepy
caJiajapbl apKbUIbI iCKe achIpy.
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MarematukanbIK 0il1iM Oepyi JaMBITYIBIH CTPATET USUTBIK OaFBITHIH )KOHE aJIJIBIH
aia 6oipKayIpIH OipTyTac KENISH K MaceseNepi allKbIHAIBIN, OHBIH Ka3ipri Ke3eHT1
MaTeMaTHKAJIBIK MOACHHUETTIH Oip KypaymibIChl PETiHIE OPHBI MEH MaKCaTTapblH
aHBIKTAy NpoOJieMalapblH ILIENTy KaKeT, SIFHU OKYIUbUIAPJbIH MEHIrepy JAeHreWiHe
KOKETTI JKoHE THIMII Ma3MyH KOJIeMiH aHBIKTaWThIH, Ka3ipri Tajanka Ccoikec
MaTeMaTHKaJbIK OLIIM HEri3iH XkeTe 3epTTey Maceseci 83eKTi MacelieHiH 0ipi 0o
otelp. COHBIMEH MEKTENl MaTeMaTHKa KypCBIHAA TEHJAEyJep MEH TEeHCI3IIKTepai
HICHIYAIH OJICTEMECIH JKETUINIPy, OKBITY Ma3MYHBIHBIH KOJAAaHOATBIK OaFbITHIH
KYIIeiTy, amFaH OiLTiMAEpiH NpakTHKaga KOJIJaHyFa TaJIbIHA OTBIPHII, OKBITY
MPOIICCIHIH OiCc-ToCUINepiH KOJMAHYABIH THIMIOI JKOJJApbIH KeIICHAlI Typae
UrepiyiHe MyMKiHIIK Oepeni.

Matematrka KypchlHAa TEHACYIEp, TCHCI3MIKTEp KIHE oJap bl ykenepi 8-11
CBHIHBINTAp/bl OKBITBUIAABL. MBbICaNbl, TEHICYJep, TEHCI3MIKTEp J>KOHE OJap/blH
xyHenepin 10 CBIHBINTA OKBITBUTYBIH KapaCcTBIPANBIK,.

10-cpIHbINTa anredpa koHe aHau3 OacTaManap KypchlHaa « TpUroHOMeTpHUsITBIK
TEHJEYJIep MEH TEHCI3AIKTep >KOHE OJapAbIH JKYHeNepiH MIenry» TaKbIpbIObIHA
Oarmapiama OolbIHIIA 25 carar OesiHreH [2].

TpUrOHOMETPHSLIIBIK TCHICYJIEP MEH TEHCI3AIKTEP/Ii OKBITYIbIH HETI3r1 MaKCaThl
— OKYIIBUTAPABIH OpTa OYBIH CHIHBINTAP A AIFaH TEHJCY Typalbl OiTiMAepiH KCHEUTY,
TEPEHJICTY JKOHE JKAIMbUIAY, TPUTOHOMETPHUSIIBIK TCHICYICP Typaslbl MaFyMaTThI
KaJMbUIAy JKOHE OKyileney, KapamailblM TPHUTOHOMETPHSUIBIK TEHICYJIepai IKOHE
TEHCI3MIKTepAl miemy ickepiiriH KaibmracTelpy. ©.H.IIIBIHEIOEKOB OKYIIBIFBI
OolfbIHIIA TPHUTOHOMEPUSIIBIK TEHACYNep, TEHCI3MIKTep KOHE OJapAbIH >KyHenepi
TOMEH/IET 2 TapayIblH 5-8 maparpadrap OolibHma OepinreH [2].

1.  TpuroHOMETPUSIIBIK TEHIEYIIEP

2.  TpuroHOMETPHIBIK TEHALYIEp Kykeci

3. Kepi TpUrOHOMETPHSIIBIK TCHACYIICP

4.  TpuUroHOMETPHSIIBIK TEHCI3MIKTED.

MareMaTHKaHbI TepEHJIETE OKBITATHIH CHIHBINTAPa TPHTOHOMETPISIIBIK TCHICYIIEp
KyHenepl MeH Kepi TPUTOHOMETPHMSUIBIK TEHZAEYJIep TaKbIpblObl ychIHbUFaH. Kepi
TPUTOHOMETPHSUIBIK TCHACYIICP TAaKBIPHIOB! 4 MYHKTEH TYPaIbl: « APKCHHYC, apKKOCHHYC,
apKTaHreHC, apKKoTaHreHey. OKyIIbuIappIH OYpHIHFBI OUTiMIEpiHe Kapail TEOpHsUIBIK
OlTiMAepiHiH peri Kyleide Tycemi: TyOip Typambl TeopeMa, apKCHHYC, apKKOCHHYC,
ApKTAaHI€HC, ApPKKOTAHICHC YFBIMJIAPhl CHTI3UIeHAl, KapamailbiM TPUTOHOMETPHSUIBIK
TeHASYJIep MeH TEeHCI3IKTepai Imenry Typamsl TyciHIK Oepinemi. JKorapsima
AUTBUTFaHAAPABIH 03P TAKBIPHINTHIH «SIIPOITBIKY MATEPHAIBI 00T IBL.

1 myHKTe anabIMeH TyOip Typansl Teopema Oepineni. OHma Obutail neniHTeH:
Teopema (ty0ip Typasnbl) f GyHKOMSACH [ apaibiFblHAA OCETIH (HEMEece KEMUTIH)
0oJjica, OHJIa acaHBl f -TiH OCHI apaibIKTap/a KaObUIIANTHIH MOHIPIHIH Ke3 KEeJTeHi
6oxceH. CoHma f(x) =a TeHIEYiHIH / apaJbIFbIHIA Oip FaHa TYyOipi Ooajbl.

32

«Kntouosu evnpocu ¢ cvepemennama nayxa— 2015y * Tom 18. Cvépementiu mexronozuu na ungopmayuu

The corpus of beacon is plastic and it is fragile. That is another problem. If people
accidentally touch it, it may be broken. Also temperature and pressure condition can
affect to beacon.

There are many crashing causes, and defining process of broken beacon is prob-
lematic. For example, medium type stores need 2000-5000 beacons to cover all prod-
ucts. They will crash at different time, so we cannot predict specific date of crashing
or lowing the battery of beacon.

Broadcasting power

3.3 years 3 years 23years

19 years 1.7 years 13 years

1.2 years 1year 300 days

160 days 140 days 104 days

Advertising interval

40 days 35 days 26 days

Figure 2: Broadcasting power

Determination of broken beacon. Linear trajectory method.

As we mentioned above, normal distance for getting signal well is 3-5 meters.
And most of stores try to keep this distance between two neighboring beacons. It allows
to know the client's location and show appropriate information. If beacons are located
in linear way, we can de ne broken beacon by «linear trajectory method».

The linear trajectory method's working principle depends on client's path. First of
all, we create service that will show map of the beacons (Figure 4). When client enter
to range of the beacon, application installed on smartphone

Q068 L e

Beacoa 0 Beacon 1 Beacon 2 Beacon 3 Beacon 4 Beacon 5
UuID. vuID: UuID: uuIn, uuD, UuID:
1231231231231 1231231231202 1231231231203 1231231231204 1231231231205 1231231231206

Figure 4: Linear map of beacons

will send request with UUID of beacon to the server, and server de ne which bea-
con got signal and where client is now. After getting the signal server service tracks it
and draws trajectory of client (Figure 5)

e & ® ® O O

Beacon 0 Beacon 1 Beacon 2 Beacon 3 Beacon 4 Beacon §
Ui uuID: uuID: g uuID uuID:
1231231231231 1231231231202 1231231231203 1231231231204 1231231231205 1231231231206
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Tx Power: This is used to determine proximity (distance) from the beacon. How
does this work? TX power is defined as the strength of the signal exactly 1 meter from
the device. This has to be calibrated and hardcoded in advance. Devices can then use
this as a baseline to give a rough distance estimate.

Example:

A beacon broadcasts the following packet UUID: 1122334455667

Major: 2

Minor: 1

A device receiving this packet would understand it's from the Adidas Beacon
(UUID) in the Target on 2-nd Street (Major) at the front of the store (Minor).

Figure 1: Working principle of Ibeacon
Ibeacon problem. Determination of broken beacon
Main problems of beacon

The advertising interval is the second important parameter for the radio module.
This defines how frequently radio signals are broadcast. Beacons can be thought of as
tiny lighthouses, intermittently flashing information into the surrounding area. The
more frequent the ashes, the greater the chance a receiver will see them. Of course,
beacons can be set to broadcast all the time, but that requires a lot of energy and dra-
matically reduces the battery life. This table (Figure 3) indicates typical beacon life
expectations for new CR2450 battery depending on power and advertising interval set-
tings. As you see on Figure 3, battery life durations of beacons are different and depend
on some parameters. This information on the table is only expected and is not static.
As we mentioned above, beacon's range is affected by many obstacles such as walls,
furniture or people. This may be cause of lowing battery very fast. And we can see that
the main problem of beacon is its battery.
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Ocbl TeopeMaHBIH JJIeNIIeMeci OKyIIbUIapFa YCBIHBUIAIBI KaHE Oip Mblcan
KapacTeipburFad. OfaH KeiiH jkaHa YFeIMIapra aHbIKTamanap Oepijiesi: apKCUHYC,
apKKOCHHYC, apPKTAHTCHC, QpKKOTAHT€HC.

Kerneci myHkTe KapamailblM TPUTOHOMETPHSUIBIK TEHJASYJIEp/l Iemry SaicTepi
EHT13UINCH JKOHE OJIapFa MbICAIIAP KENATIPiJIreH.

XKarreirynap KapanailblM TeHJEYJIepAl IIemry iCKepiiri MeH JarabiChiHa
OarpITTaFaH. TeHpmeyiep INTHAE TPUTOHOMEPHSIBIK (QOpMyIamapisl KOJJAHbII
LIEIISTIH TeHaeyep oap.

Keneci mynkr «KapamaiibiM TpHUTOHOMEPHSJIBIK TEHCI3MIKTEpAl IIEUIy»
TOCUIJIEPIH MBICANIAap KENTipe OTBHIPBIN KapacTelpraH. Kypaeni TpUroHOMeTpHsIIbIK
TeHIEYyJep >KSHE OJapiblH JKylenepiHe OipHemie Mblcanaap kentipiared. Ocbl
naparpadran KalTanayra apHaJIFaH CypakTap MEH ecernTep Oepiiei.

TakpIpbINTBIH ~ JIOTHKO-MaTeMaTHKAJbIK  Tajlgay  Kellecl  «SIIPOJIBIKY
MaTepuaiIapIbl KopceTei:

- TyOip TypaJiel Teopema;

- Kapamnaibsl TPUrOHOMETPISUIBIK TeHIEYIep i (TeHCI3AIKTepAi) menry;

- TopeKeHI TOMEHICTYMEH IIENIJIETIH eCenTepAl KapacThIpy,

- TPUTOHOMETPHSUIBIK (hOpMyaniapbl KOJIaHa OTHIPHII, TEHACY/] (TSHCI3AIKTI) ey,

- OipTeKTi TeHIeyIep/Ii memnie oiry.

Marepuanipiy 6assHAATYbl TPUTOHOMETPHSIIBIK TEHACYIIEpl menryre, GpyHKIus
rpadurid OKybl MeH canysHa cyieHeni [1].

CoHBIMEH,  OKYIIBUIAPJBIH ~ QJAbIHA  KeJecl  Maceienep  KOWBbLIAIbL:
TPUTOHOMETPHSIIBIK TEHIEYJIEP MEH TEHCI3AIKTepAl AKOHE OJIap/IbIH KYHENIEpiH IIemry
MOHE OCBIIap apKbLIbI €CENTEP IIEITy iCKEePIIiri MEH AaFIbICHIH KAJIBINTACTHIPY.

«KapanailbM TPUTOHOMETPHSUIBIK TEHAEYJIEP» sinx = a,Cos X = a,1gx = a,clgx = a
TYpJETi TeHeyepaikapanaibiM TPUrOHOMETPHUSUIBIK TEHJIEYJIEp JIeT aTaiiMbI3.

Byn TakbIpBINTBIH  Hezizei Makcambl — KapamailblM TPUTOHOMETPHSIIBIK
TEeHJACYJNEpAl IIelyre JarfAbUIaHABIPY SKOHE TEHACYAl miemy KaOineTTimirin
KaJIBINTACTBIPY, TEHACY i TPa(UKTIK TOCIIMEH mmemryre yiipety. OChI ITyHKT aJlbIHFbI
OTKEH MaTepHajJibl MEHrepyre >KOHEoJap/bl TPUTOHOMETPHSUIBIK TEHJIEYJIepAi
ey ie KoJimanyFa MyMKiHIIK Oepeti.

byn  rtakeIpenTel  eTmec  OypBIH  aNJBIHFBI  TaKbIPHIITA  OTKEH
arcsin x, arx cos x, arctgx,arcctgx  @HBIKTaMaJIapblH €CKe TYcCipreH »XeH. byn myHkTe
aNJIBIMEH cost =a (1) TeHIEYiH MIeNTy XKOJIBIH KOPCETE .

cost =a TEHJEYIHIH IIemiMiH TabyFa yHpeHrecTeH OypbhIH OKYIIbLIAP COS -ThIH
rpadurid caxyabl, aHBIKTAIY OOJIBICEIH Ta0y bl 01Ty Kepek.

Erep |a|>1 Goica, oHaa cost = a TeHACYiHiH memriMaepi OoIMaiiibl, eUTKeHi Ke3

KeJITeH ¢ YIIiH [coss| <1.

Erep |¢| <1 Goica, oHia memimaepi meKci3 Ker.

[0:7] xeciumine (1) Tenmeyinin 6ip mewmimi Gap, o arccosa CaHbl [-7z:0]
kecinaiciaae (1) TeHaeyiHiH memniMi 6ap , O — arccosa CaHBI.
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CoHbIMeH [- 7 : 7] KeciHaiciHme cost = a TeHACYIHIH ¢ =tarccosa mrenrimi 6ap.

cos (QyHKIMACHI MEPUOATHI OOIFAHIBIKTAH, OacKa OapnbIK IIeImimMaepIiH OyaaH
alBIPMaIIBLIBIFBL 2/m, (n € Z) siFHM (1) Tenney TyOipiepinid popMynacsl:

t =tarccosa+2m,(neZ).

Ocbinan fepbec xarnainap Kapactelpbuianst. Onap:

a =1 OonraHaa, cost=1,t=2mneZ

T
a=0 Ooiranza, cost=0,t=5+27m,n eZ

a=-1 O6osrranna, cost=-1,t=7+2mneZ

bynan keiiiH sint=a (2) TeHAeyi OKBITBUTAABI. MYHBIH €Ki JKaFmTaibl
KapacThIPBLIAIbL:

1) |a| > 16071ca, oHza (2) TeraeyiHiH MmemiMIEP] KOK;

2) |a|<1 Gonca, onna (2) Tenaeynin {f%%} apanbIFBIHIA 001 aliTKaHaa Oip

.. . T 3r L . . .
MIeiMi ¢, = arcsina 0ap >kKoHE [5:7} KECIHICIHAE ¢, = arcsin(z —a) MIeHIMaepi 6ap.

ConbiMen, (2) Tenmeymin Imemimi ¢ =(-1)* arcsina+k,keZ dopMmyaacsiMen
TaOBUTAEI.

k=2n xyn Oonranna, f=arcsina+2m (opMmynackiMeH k=2n+1 TeH Ooca,
t = —arcsina+2m opmynaceiMer ecenreneni. Coman keifin, gepoec xaraaimapbiH
OKYIIbLUIApFa aiTHINT ©TeMi3. SIFHH,

a=1 6onraupa, cost=1,t=2mneZ

a=0 OoiraHaa, t=mneZ

a=-1 O0onranmga, ¢ = —%+27m,n eZ

XKarmaitmapsl aWTeUIBII KeTemi. by Typaeri TeHmeyni Imienryre OKyIIbIIapabl
JAFABUIAHABIPY YIIiH MOTIH TaKbIPBIOBIHIA Oip MBICAN KENTIPiiTreH.

tgt = a,a € (o : c0) TEHACYIHIH IIeIiMaepi

t =arctga +kn,keZ

ctgt = a,a € (o : ) TEHJACYIHIH MemiMaepi

t =arcctga +kr,keZ

Karrterrymnap xylecinae O6ipiHmIi 1eHreiie yi ecemn OepinreH.

Kerneci maparpadta TpUroHOMETPHSUIBIK TEHICYJIEP/I LIeNry 9iCTepiHiH 6 Typi
KapacThIPbUIFaH.

1. sin f(x) = a, f(sin x) = ¢ TYpiHAETI TEHALYEP.

2. Biprekri TeHaeyep.

3. KoceMira OypsIm eHrizy oici.

4. benrici3zii anmMacThIpy 9.IiCi.

5. KebGentkimrepre KikTey ofici.

6. TerueyniH OH *aK XKOHE COJI )KaK OeIIKTepiH Oaranay ofIici.
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stand their position on a micro-local scale, and deliver hyper-contextual content to us-
ers based on location. The underlying communication technology is Bluetooth Low
Energy. [3]

What is Bluetooth Low Energy (BLE)?

Bluetooth Low Energy is a wireless personal area network technology used for
transmitting data over short distances. As the name implies, it's designed for low energy
consumption and cost, while maintaining a communication range similar to that of its
predecessor, Classic Bluetooth. [2]

How is BLE different from Regular Bluetooth?

- Power Consumption: Bluetooth LE, as the name hints, has low energy require-
ments. It can last up to 3 years on a single coin cell battery.

- Lower Cost: BLE is 60-80% cheaper than traditional Bluetooth.

- Application: BLE is ideal for simple applications requiring small periodic trans-
fers of data. Classic Bluetooth is preferred for more complex applications requiring
consistent communication and more data throughput.

How does iBeacon use BLE communication?

With iBeacon, Apple has standardized the format for BLE Advertising. Under this
format, an advertising packet consists of four main pieces of information[1].

UUID: This is a 16 byte string used to differentiate a large group of related bea-
cons. For example, if Adidas company maintained a network of beacons in a chain of
clothes stores, all Adidas beacons would share the same UUID. This allows Adidas'
dedicated smartphone app to know which beacon advertisements come from Adidas-
owned beacons.

Major: This is a 2 byte string used to distinguish a smaller subset of beacons
within the larger group. For example, if Adidas had four beacons in a particular clothes
store, all four would have the same Major. This allows Adidas to know exactly which
store its customer is in.

Minor: This is a 2 byte string meant to identify individual beacons. Keeping with

the Adidas example, a beacon at the front of the store would have its own unique Minor.
This allows Adidas' dedicated app to know exactly where the customer is in the store.
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1.0Ky »ocnapsl MEH OKy OaFjapiamMalapblHBIH HaKThl CAJIalaFbl aKMapaTThIK
TEXHOJIOTHsIIAp TeHACHIMSIIApbIHA COHKeC Kelyi.

2.XKorapre! Oinim Oepyre jkaHa aKIapaTTHIK TEXHOJIOTHSUTAPIBIH CHTI31TYI.

3.CtyzmeHTTepne o3 KbI3MET CallaChlHAA JKaHa aKMapaTThIK TEXHOJOTHUsUIap/bl
maiianany KONJaHy KaOUIeTTumiri MeH HWH(pOpMaTHKa XOHE €CENTey TeXHHKACHI
OpTaJIapblH MEHI'€PYiHIH KOCIOMIITH KaJIbIITACTBIPY.

4.MamaH-TIearorTapslH ~ KoCiOM  JaspIBIFBIHBIH ~ aKMapaTThIK — JKOHE
KOMITBIOTEPJIIK TEXHOJIOTHsUIAp aiMarbl OOMBIHIIIA )KOFAPFBI JICHIeHi.

5.Kazipri 3amanFa colikec TEXHUKAIBIK (KOMITBIOTEPIIIK) KOPABIH 6ap OOITybI.

Op6ip MamaH OimikTi MaMaH OOJBIN KAaNBINTACyhl YIIIH agam3aTThIH ipreii
FBUIBIM CAJIACBhIH/IA JKMHAKTaFaH OLTIM KOPBIHBIH AHBIKTAJIFAH MOJIIICPIH MEHrepyi
JKOHE KYHJICTIKTI KOCiOM KhI3METKE KaXKeT OOJAaThIH MPAKTHKAIBIK OUTIKTUTIKTEp MEH
JIa¥FIblIap )KUBIHTBHIFBIH UTEpYJIepi THIC.

AKITapaTThIK TEXHOJOTHSJIApABl OKy YpHICiHAE maijanaHy YIIH ecentey
TEeXHHUKAChl, OFaH ColKec OarnapramManblK >kaOJbIKTama, MYFaliMHIH aKmapaTThIK
cayaTThUIBIFbI KQXKET.

[Nafigananpuirad onedueTTep:

1. bapamuea H.b., baiimonanoBa K.C., Tarapuna H.JI. «AxnaparTbeik
KyHenepy», Anmatsr: 1994.-6,6 6.6

2. Cenpko lO.B. T'ymaHuTapHble OCHOBBI MMEIArOTHYECKOTO OOpa3oBaHUS-
M.:13a-Bo «Axkagemus» 2001-624¢

3. MuxeeBa E.B. UupopmaunoHHble TexHoJoruu B mpoddeccnoHambHON
JeATeLHOCTH: YUueOHOe Tocubue s CTyA.Nea.By30B. — M.:M31-Bo «Akamemusi»,
2006.-384 c.

Akylbek Mnazhatdinov
Kazakh British Technical University, Almaty, Kazakhstan

2 SIMPLE METHODS TO FIND BROKEN
IN THE SET OF IBEACONS

Ibeacon. Working principle.
What is iBeacon?

Ibeacon utilizes Bluetooth technology which allows Mobile Apps (running on

both 10S and Android devices) to listen for signals from beacons in the physical world
and react accordingly. In essence, iBeacon technology allows Mobile Apps to under-
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1 myHKTE sin f(x) = a,cos f(x) = a,tgf (x) = a,ctgs(x) = a TCHALYIEPi MEH

s(sinx) = a, f(cosx) = a, f(tgx) = a, f(ctgx = a)

eIy IICTEepi KapaCcThIPBUIBII €Ki MBICAT KOPCETINTEH.

2 TyHKTE a,sin” x+a,sin"" xcosx+...+a,cos” x=0 TypiHAeri TeHueyepai sinx
IeH cos-Ke KaTBICTBI OIPTEKTI TeHICYNep Hen aTaimel. MyHIma a,,a,,..a, -OepiareH
HAKTHl CaHOap »oHE OpOip KOCBUIFBINTAFBI sinx TIEH Ccos-THIH J9pEkKeNepiHiy
KOCBIHJIBICHI 7 -Te TeH. bys TeHaeyi , a, # 0 00naThIH XKaraaiaa cosx # 0 OOJATHIHBIH
€cKepe OTHIPHIN, cos” x-K& 0Oy apKBUIBl aytg"x+atg" ' x+..+a, =0 TeHuCyiHe
KenTipeMis. Al a, =0,a, # 0 OonFaH xkaraaiina Oy TeHIEY i sinx # 0-Ke 00Ty Kepek.
1 MBICan KapacThIPBLIFaH.

3 MYHKT asinx+bcosx=c TEHACYIH MICHIyAiH €H THIMII oficiH TyciHmipim, 1
MBICAJT KeNTipreH.

4 MyHKTE TPUTOHOMETPHSUIBIK TEHACYJIEP apKBLUIBI R(sin x,cos X, tgx,ctgx) = 0 TYpiHE

KeJTipcek, MyHAa R — panuoHan (yHKIOWS, OHIA tg§=t oMOebar arMacThIPYBIH

KOJJaHabl:
x _2 X
2tg 2 2 1-1g 5 1=
sinx = :1+[2 COoSXx = :1 t2
1+1tg’ 1+1g’ *
2 2 JIeT 3 MBICAJT KeITipreH.
x _t X
1gx = My ctgx*l “ a1
= = = =
1-1g> X 11—t 2g X 2t
2 2

5 mynkTe | MbIcai, 6 MyHKTE 2 MBICaJ KeNTipy apKpUIbI TYCiHAipreH. XKaTTeIFynap
xyteci A,B,C neHreitnepine 6eminin Koipuiran. A-ra 3, B-ra 14, C-ra 4 ecen xoHe Jie
Kocemma B-ra 9, C-ra 7 ecen GepinreH.

TpHUroHOMEPHSIIBIK TEHACYIIEp KYHECIH IIenty

ANTHIHIIBI TaparpadblHAa TPUTOHOMETPHUSUIBIK TCHCYIIEp KYHeIepiH menry:

6.1 {sinxsiny =a {sin Xcosy=a

TypiHzeri xy#enep (1)
cosxcosy=b

cosxsiny=b
By xyiienepni menry yiiH onapAslH Oip TeHICYiHe eKiHIIICIH KOCHIN, a3aiTy
ApPKBLIBI
cos(x+y)=b— sin(x+y)=a+b
{(xy) a)KH{(xy)a

JKyHenepine KenTipin anameI3. OpuHe,
cos(x—y)=b+a

sin(x—y)=a—b
Oyn oKkyifenepAiH HakThl memimaepi Gap Gomysl  ymiH |a+b|<I,

a—b‘sl

TEHCI3/IIKTEPiHIH OPBIHATYBI KQXKETTI KOHE KETKIIIKTI JIe €Ki MbIcall KapacThIPFaH.

6.2 sinx+siny=a . . .
I 7, TYPIHIET1 XKyHenep.
sin“ x+sin” y=»b

Omapsl u = sin x,v =sin y Oenrireynaepi apKpLIbI
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= 2_b
a
u’ +v:=b uy =

u+v=a
{M+V—a

2
anreOpabIK XKylenepre KeTipin menieMis, 1 Mpicall KOpCeTKEH.
sinx+siny=a . . .
6.3. TYpIHJETI KyHenep.
x+y=a
Oumapel mrenry yirid OipiHII TeHICYiH KeOeUTIHIIre TYpIACHIipeMi3:
x+y

2sin cos% =a. Onpa Oy xylieni

2sinZcoss = a . . . . .
2 2 TypiHIoe ka3zyra Oomansl. TeHAeymiH sinx=0,sinx#0 €Ki

x+y=a
JKaFAalbIH KapacTHIPBIM 2 MbICAT KEITipreH.
asinx+bsiny =c . . . .
6.4. TYpiHJETI XKyHenepi.
pcosx+qcosy=r
Ouapab! ey Yz a =0, p # 0 Oosrania
. c b .
smx =———Ssmy
a a
cosx = L—lcosy
P p

Typirge xas3blm, eKi TeHACY i Ie KBaApaTTall, Koccak, OHIa

c b . P q ’ .
1= [Z ——sin yj + (— —=cos y] , OyJI TeHzey y FaHa Toyeli, | MbIcall KOpCEeTKEH.
p p

XKarreirynap xydecinne A neHreiine 3, B nenreitine 2, C nenreiiine 3 ecen
Oepinrex.

TpUrOHOMETPUSIIBIK TEHCI3IIKTEP:

1. KapanaifbIM TpUTOHOMETPHUSAIBIK TEHCI3AIKTEP1 STy

2. TpUroHOMETPHUSUIIBIK TEHCI3MIKTEP Il TONIeNIey

KapamnaiiblM TpUTOHOMETPHSAIBIK TEHCI3MIKTEpai Miemyae Oipiik meHOepi
Konmgany — Komadnel.  Kefibip  skarmadimapma — coikeC — TPHUTOHOMETPHSIIBIK
GyHKIMARApABIH TpadUriH KapacThIpbIl, Oip Mepuo| YIIiH jkayaOblH Ka3blll, COJaH
KeWiH albIHFaH TEeHCI3MIKTIH €Ki jkarblHAa k7 KocaMbl3. MyHna 7 (QyHKIUSHBIH
mepuonsl, k OyTiH caH [3].
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Aynuansabl opTa. JpIOBICTHIK TEXHUKAIBIK OpTaliap KJIACKIHA )KATaThIH ATYPIIi
TEeXHUKAJIBIK OpTa.

Busyansasl opta. Kazipri yakbITTa OKBITYABIH BU3YaIbIbl OpTaJIapbIHA KATHICTHI
JOCTYPITi CTAaTUKAIIBIK XK0o0anay opTajiapbl (quiipoektopiap,rpadornpoekropiap) MeH
JKaHa YJTiZeTi MPe3eHTAlMsUIBIK KYPBUIFbUIApFa KaTBICTHI jKoOallay KYPBUFBLIAPEI
ochblIal aTajaabl.

AyANOBH3YaJIBABI OpTAJIap. AyIHOBU3YaIIBIK OpTagap KIackl OKyIIsLIapra Oip
ME3eTTEe aKMaparThl €Ki KaHan OOWBIHINA YCBHIHYFa apHaJFaH 3JICKTPOHIBIK-
TEeXHHUKAJIBIK OpTaiap bl KamTu bl Kasipri ke3/ie atanraH Kjiacka KaTbICThI aKIapaTThl
ayIWBH3YaIABIK TackIMalgay Kypanaapbsl (OeifHekaz0anmap, OKy Teile Xabapliapel,
MyJbTHMeANa OarjapiaMajblK OpTajapbl) HaljanaHyra MYMKIHAIK OeperiH
ANEKTPOHIBIK opTanap (OeliHemaruuTadoHmap, OciHekaMmepanap, OciHeKyienep,
Tenenuaap, 1epoec KOMIbIOTepIep, MyJIbTUMEANA-K00aIayIbliIap) OChLIai aTaiaibl.

OKBITYABIH aKNAPTTBIK KOHe O0eiiHEKOMNBIOTEPJIK opTanapbl. ATairaH
TEXHOJOTHSUIAPABIH aHBIKTAMACBIHAH OJIAPIBI ICKE achlpy opTajapsl jaepdec
KOMITBIOTEpJIep MEH Kasipri 3amaHfbl OeifHexylenep exeHniri merraasl. Cabakra
OKBITYIIBI OaFmapiaMatapabl HaiananyabH KaKETTUIIT] Typaisl YMBITIIAY KaXeT.

MyJabTHMeHa-0pTa. AHBIKTaMachl OOMBIHINA aTajFaH KJacKa KaThICTHI eIl
MOTIHAIK  aKmaparneH, Trpadukanslk  OciiHeMeH,  JBIOBICTICH,aHUMAIUSUTBIK
KOMITBIOTEPIIIK TpadukaMeH Oip KeIIeH e KYMBIC iCTeyTre MYMKIHAIK OepeTiH Ka3ipri
3aMaHFbl TEXHUKAJBIK OpTaNap OcChbuiail aranajgsl. MyJabTUMEANA-TEXHOIOTHsIAPIbI
iCKe  achlpyIblH  HEri3ri  opracel  OCHHENeyHiH  KOMIIBIOTEPIIK  JKOHE
OeTHEKOMIBIOTEPIIIK OPTACH! OOJIBIT TAObLIA B,

Hudpavik Oefine:kazoa. COHFBI yaKbITTa TUPPIBIK OciiHexka30ara OaiTaHbICThI
JKaHa TEXHOJIOTHSIAp JKbUIIAM KapKbIHMEH namu OacTansl. beiiHexa30aHbl Kypy,
OHJICY JKOHE KOpYIiH OypbIH OeNTici3 MyMKIHAIKTEpiH YCHIHATEIH KOMITEIOTEPIIEp MEH
naianaHybUIapIbIH CaHBI TYPAKTHI O6CY/IC.

CabakThl Ka3ipri 3aMaHFBl TEXHHUKAJIBIK OPTaJapAbl JKOHE jKaHa aKMapaTThIK
TEXHOJOTHSUIAPABl TAaWJaNaHBUIBI  ©TY, JKAJBIHBL, KOPHEKUTIKTI, KaObUIIayabl
JKATTBIKTBIPHIN, SKIIHAUTITIH apTThIPaibl, OKYIIbLIAPABIH 3eHiHIH TYPaKTaHIBIPAIbI,
COH/ali-aK, YCHIHBIIATHIH aKIIapaTThl 0ackaia Oarasayra MoxXOyp erei.

AKIapaTThIK TEXHOJOTHSIAPIBI TaladaHyblH HETi31HAC KaJbINTACAThIH
aKMapaTThIK MOJCHUET MEeJarorThIH KociOM MOJICHHMETIHIH MaHBI3ABI Kypamiac
OeuiriniH 0ipi 60BN TaOBLIABL.

Bonamak memarortapIblH aKHapaTTHIK MOJEHUETIHIH KaJIBINTACYybl OHBIH
KYHICNIKTI KBI3METiHIE aKIMapaTThlH, OYKapajblK aKmapaTrThlK Kypangapabl
naiananybl bIKHANbIHA OalaaHbICThl Oonazpl. OChl TYPFBIIAH allFaHlia OpTa JKOHE
JKOFapFBl OKYy OpBIHAAPHIHAA OoNlallaK MelarorTapAblH aKMapaTTHIK MOICHHETTI
KaJIBIITACTHIPYIBIH KQKETTUIIN HAKTBUIAHA TYCEIl.

Bonamiak mnenarorrapAblH akmapaTThIK MOJIEHHETIH KaJbIITacThipyla Kejeci
IapTTap CakTaIybl THIC:
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[emarorukanblK MPaKTUKAHBI KETUINIPYAETi )KaHa KETICTIKTEP MeIaroruKaibIK
MaMaHJBIKTap CTYACHTTEPIH OKBITYJa JKaHa TEXHOJOTISUIAPABIH Maiiaa OoybiHa
oKexyne. AKMapaTTHIK TOHKepic, KOFaMHBIH, OuTiM OepyniH aKmapaTTaHIBIPHLTYHI
OMIpJIIK MaHBI3/Bl MocelieNiepAl O3MIriHeH ey, OimiMaeri 60c KeHiCTiKTepai
KBUITAM  JKOI0  KaOumeTTumiriH —OemceHmipyni Tamam  erenmi. JKoraprel  OKy
OPBIHJAPBIH/AFb] OKBITY YPAICIHIE aTanfaH MakcaTTapFa )KeTy YILIiH )aHa [IiapTTap
KYpbUIaIbl: OKY Ca0arbIHBIH jkaHa (hopMasIapsl )Kacalblll, iCKe achIPhLIa bl

AnaM KbI3METIHIH TYpJi cajalapblHa KOMIBIOTEPIIK TEXHOJIOTHSIIAP.IBIH
eHIipimyiHiH OLTiM Oepy caiachiHa Ja BIKHAJ eTieyi MyMKiH emec. KoMmmbroTepiep
OKYy YpHICIHIH TEXHUKANBIK OpTalapbl FaHa €MeC, aJaM OKBITYABIH aJFallKel
KaJaMblHaH OacTam e3iHiH JaMyblHa, MCIArOTHKAIBIK TOKIPOUECIHIH OcyiHe
maiianaHyra THICTI jKaHa WHTENEKTYalnblK (OHABI, JKaHa OpHAIACTHIPYJIApIbI,
KaJbIITacThIpyFa okeneai. OKy YpIiCiH aKmapaTThIK TEXHOJOTHsIAp KOPBIHAA KYPY
OKBITYIIBUIAPBIH AJIJBIHAH JKaHA MYMKIHIIKTEp aIlblll, OJaH aHa OlTiMaep/i,
JKaHaIIa OMIay kI, OKBITYIBIH JKaHa MPUHIMITEP] MEH GOpMaTapbIH Talal eTe.

IemarorukaiblK MaMaHABIKTAD CTYACHTTEPl YIIH IEJarordKalblK KbI3METTI
THIMI YHJIECTipy OUTIKTUNIKTEpiH MEHrepy VINiH aKmapaTThIK TEXHOJIOTHsIIapFa
HEri3IeNred TOHIEepAl Urepyre oTe MaHbI3[bl. BYriHTI KYHI KOFAMHBIH KONTereH
caJlaylapblHIa MaMaHIapAbIH 63 KBI3METIHIE aKmapaTThIK MOJICHHUETTIH HeTisri
KYpayIibIchl OOJBIN TaOBUIATBIH AKMAPATTHIK TEXHOJIOTHsUIApAbl MaiaanaHa Oty
OUmiKTiLNIN MaMaH camachlHa KOWBUTATBIH HETI3ri TajanTapiablH  Oipi  Oomyna.
AKNaparThlK TEXHOJIOTHSUIAD WHTEIUICKTYalAbl OKBITYIBI, SKCHPETTIK Kykenepni,
THIIEPMOTIH JKOHE MYJIBTTHMEANAHBI, MHUKPOJICMICP/i, UMHTANMSIIBIK OKBITY/IBI,
JeMOHCTpanusuiapapl KaMTuabel. by nepbec omictemenep oKy MakcaTrTapsl MEH OKY
JKaFmailapeiHa TOYeNIi KOJJIAaHBUIAJbI, SIFHH OKYIIBLIAP/BIH KAKETTUIIMH ecKepy,
MOHMIK aifMak OoMbIHIIA OlmiMre Tammgay »acay JKOHE OKBITYIBIH ICHXOJIOTHSIIBIK
MIPUHIAOTEPIH ECKepy.

CoHFBl KBUIIAPAbIH TEHACHIMSIBIK CHIIATBl YKOFAPFBI OKY OpPBIHIAPBIHBIH
(°KOO) 6imim Oepy ypaiciHae WHPOPMATHKAHBIH JKETICTIKTEPIMEH Ma3MyHJIAIFaH
aKImapaTThIK TEXHOJIOTHSIAPAbI, fepoec xarmaiina, Web-TeXHOIOTHsHBI, aKITapaTThIK,
KOpJIapFa €Hy TYTHIHYIIBUIBIK KOCHIMINACHIHAH- MIHTEepHETKE, MaiMeTTepai Oackapy
WuTepHeT KBI3METTEpIMEH, XaTTaMallapbIMEH JKOHE MaMaHIaHIsIpbUFaH Web-
CepBEpJIEPMEH ©3apa OPEKETTEeCyre HETi3[eNTeH. ATaifaH TEXHOJOTHUSHBIH HETi3Tri
epekmernikTepinin  Oipi  JKOO-marel  OKBITYHIBIHBIH ~ KATBICYBIMEH — OTLITCH
AyJUTOPHSUIBIK CaraTTapiAblH KeMmyi. Byl OKy YpIiCiH OKBITYHIBLIAP aKMIapPaTTHIK
OpTaJaH alaThIH OKYy-9JiCTEeMENTIK >KaOJpIKTaMaJapAblH pPONiH HAaKTHl YIIFalTyFa
okeneni. Web-TexHONIOTHAHBl KEHiIHEH NalganaHyablH Keneci cebebi HTepHer
JKENICIHIE OTe YJIKCH aKlapar KeJeMi >KHHAaKTaJlFaH, Oyiapiapl kaHa OimimM Oepy
OarmapiaManapblH CHJIIPY CaTBICBIHIA HAKTHI OKY-O[ITEMEINTIK KOpP KYphUIFaHFa JIciiH
OinimM Oep MakcaTbIiH/Ia KOJIJAaHFAH THIM/I.

Cabakrapa KOJIaHBUIBITEIH Ka3ipri 3aMaHFbl AIEKTPOHIBIK-KOMMYHHKATHBTIK
OpTaylapbIH KbICKaIa XKiKTemyi:
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Dsinx > a,(|

a‘ <1)= x e(arcsina + 2kx : 7 —arcsina + 2kx),k e Z :

2)sinx < a, (|

a‘ <1)= x e (—m —arcsina + 2kx : arcsina + 2krn),k e Z :

3)cosx > a,(

a‘ <1)= x e (—arccosa + 2krx :arccosa + 2kr),k € Z :

4)cosx,a,(

a‘ <1)= x e (arccosa + 2kx : 2w —arccosa + 2kr),k € Z :

S)tgx>a:>xe[arctga+kﬂ':%+k7r}k eZ:

6)tgx<a:>xe(—%+k7r:arctgu+kﬁ),k62:

Tetgx>a=x e (k/r arcctga + kzr),k eZ:
8)ctgx <a = x e (arcctga+kn:w+kn)keZ:

TeHcizaikTepiHiH ¢opmynamrapsl Oepimir, | myHKTiHE 4 MBIcan, 2 IMyHKTiHE 3
MBICaJl JIaJieNIeMeciMeH KapacThipbliraH. JKaTTeiFynap xyHeci A peHreiiine 5, B
neHreiine 5, C neHreiiine 6 ecen OepinreH.

Mekren MareMaTHKa KypehHAQ TEHJEYJIEp MEH TEHCI3AIKTEp JKSHE OJapiblH
JKylenepine OalaHBICTHI MaTepuaiap MaTeMAaTHKAHBIH HeTi3ri OeliriH Kypaumibl,
OUTKEHI TEHJEylIep MEH TEHCI3NIKTEp JKOHE OJapIblH JKylenepli MaTeMaTHKaHBIH op
OemiMzepiHe xKoHe MaHbI3IbI KOJIIaHOAIBI eCenTepIi bFapyaa KeHiHeH KOJIaHbLIa B
Ocpira Opaif OKYIIBUIApABI MEKTEeNl KaOBIPFACHIHOA TEHACYIEp MEH TEeHCI3IIKTep
KEMICIHIH KOJTaHOAIBIK, TEOPUSUIBIK-MaTeMaTUKANBIK JKeTilepMeH OalNaHBICHIH KYpy
OarbpITTaphIH WIepTy Moceleci TEHJASYIEp MEH TCEHCI3MIKTepmi IIeryre YHpeTy
MaTepHAIIAPBIH TAIIAY MCH Callallbl UTEPTY MOCENIECIMEH THIFBI3 OailIaHBICTHL.

Konnauburran oneduerrep:

196inkaceiMoBa A.E. «Anrebpa >xoHe aHanm3 Oactamanapel» JKammer 6imim
OepeTid MekTenTiH 10 CHIHBIOBIHA apHAFaH OKYJBIK. -AJMaThl: « MeKkTem» Oacmachl,
2007,-160 Ger.

211IsaB10eK0B ©.H. «Anredpa xoHe anann3 6acramanapy: JKammsr 6imim 6epetin
MekTenTiH 10 ChIHBIObIHA apHaNlaFaH OKYJIBIK. -AiMathel: Atamypa , 2006,-336 0.

3bnox A.S., Kanun, E.C., Knuaa H.I'. u np.; coct. B.M.Mumux. MeTtoauka mnpe-
TIOZIABAHMS B CPEAHEH IIKOJIE, YacTHAs METOJMKa: Y4eOHoe mocodue JuIsi CTYACHTOB
nefarornyeckux HHCTUTyToB.— M: IIpocBemenue, 1987.-151c.
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CbBPEMEHHU TEXHOJIOT'MX HA NUHPOPMALIUU

KOMMIOTbPHOTO MHXEHEPCTBO

AnTunenko I'.A. , lyoosux T.H.
Yrpaunckuii 2cocyoapcmeenHblil XUMUKO-mexHonI02UYeCKuil YHusepcumem

PA3PABOTKA PETMOHAJIbHOWU CETU
Ans AHENPONETPOBCKOIO ®UNUAIJIA ANTEK
000 «PEHUU ®APM» (C AOCTYNOM K CETU UHTEPHET)

ITo Mepe TOTO Kak pa3Meps! MPEeMPUATHS YBETUIUBAIOTCS U €T0 TOAPa3/AeICHUSL
TIPUXOANTCS PACHONAraTh B Pa3HBIX MECTaX, BOSHUKIA HEOOXOANMOCTh B COSTHHEHUH
MEXKIY COOOH JIOKAJIBHBIX CETeH ITUX MOJPA3JCICHUN M CO3JaHHUE PACIIPEIICICHHOMN
cetr (wide — area network — WAN ) nmpennpusitus [3].

[lon pacmpenenenHoit cerbto WAN MOHMMaeTcsi KOMMYHHMKAallMOHHAsl CETh,
KoTopas (pyHKIMOHHPYET Ha TEPPUTOPUH, reorpadudecKkd MpeBbIIIAIoNeH chepy
paboter nokanpHOW cetn (local area network LAN). OcHoBHOe oTIHuUHE
pacmpesieieHHOM CeTH OT JOKalbHOW COCTOMT B TOM, YTO JUISI HCIIOJIB30BaHHUS
pacrnpeneneHHOM CeTM KOMMEpYECKass KOMIIaHUS WIM OpraHu3auust JOJDKHA
3aKIIIOYATH JOTOBOP C BHEITHUM IPOBANICPOM CITY>KOBI pacIpeIeIeHHBIX CeTeH s
TOTO, YTOOBI BOCIIOJIB30BaThes ero yciyramu. Kak mpasmiio, cetb WAN coennHseT
MeX Iy co00M (prTHabl OJHOM HITH HECKOJIBKUX OpraHU3aIHid, IPEAOCTABISIET JOCTYI
K BHEIIIHUM CIIy>k0aM (TakuM Kak 0a3bl JaHHBIX) U 00€CIEUnBACT JOCTYI yAaICHHBIM
nosib3oBatesaM. [lo cetsim WAN nepenatorcsi JaHHBIE Pa3IMYHBIX THIOB, TAKUE Kak
rOJIOCOBBIC, OOBIYHBIC IUPPOBBIC WK BUICO [2,4].

PacnpeeneHnHbIe CETH NCTIONB3YIOT PAa3IMIHBIEC THIIHI yCTPOICTB, BKIIIOYAs ClIe-
LyIoIlue:

1. MapmpyTu3aTtopsl, KOTOpPBIE BEIIOJTHSIOT pa3INyHble (GYHKIINH, B YaCTHOCTH,
pEryIHpOBaHIE CETEBBIX MPOIECCOB U YIPABICHUS MOPTAMH HHTEPPEHCOB.

2. KoMMyTaTOpBI, OCYIIECTBIMIONINE TIEpeiady TOJIOCOBBIX, TH(POBBIX U BHICO-
CUTHAJIOB B IIPEJeliax M0JIOCH! IPOIYCKAHUS paCIPEIEIEHHON CETH.

3. MoneMsl, KOTOpble pealn3yloT UHTepENc I CIIy>KO I'OJOCOBBIX JaHHBIX.
Monemsr Birouarot B cedst yecrpoiictea CSU / DSU u TA / NT1, moanepKuBaronmx
unHrepdeiic co ciryxbamu ISDN.

4. KoMMyHHKAaIMOHHBIE CEPBEPHI, OCHOBHOI 3a/aueil KOTOPHIX SABIAETCS ycTa-
HOBJICHUE U OTKJIFOUEHUS CBSI3M C I10JIb30BaTeseM [1].

ITocranoBka 3amaun. Ha ocHOBaHUU CyIIECTBYIOMIMX IPHUOOPOB, METOAMUK U TO-
TTOJIOTHH CO37aTh (PYHKIIMOHUPYIOMIYIO CETh It oOectiedeHus: paboThl GUPMEL, C MU-
HUMaJIbHBIMH HAaKJIQJIHBIMU PacXoJaMy Ha mepenaqy HHGOPMALUH.
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recognize already only information about the formant structure. In fact, a man equally
recognizes normal speech and voice whisper, although the latter is not the source of the
voice. Voice source provides additional information in the form of intonation (pitch
change over statements), and this information is very important at the highest levels of
speech processing. But in the first approximation, we can confine ourselves to give the
formant structure, and for this purpose, taking into account compression uninformative
spectrum sufficient number of inputs selected in the range of 50 ~ 100.

Neural network has a fairly simple structure and consists of three layers: an input
layer, a layer of character and effector layer (Fig. 4). Each subsequent layer neuron is
connected to all neurons in the previous layer. The transfer function in all linear layer,
the input layer of the simulated competition.

Literature:

1. NM Amos and others. «Neurocomputers and intelligent robots» -Kiev:
Naukova Dumka, 1991

2.Speech Analysis FAQ - http://svr-
www.eng.cam.ac.uk/~ajr/SA95/SpeechAnalysis.html

EnneeBa lunapa Ken:xe0aiiKbI3bl
Kasax eymanumapnvix 3ay scone mexHuKavlx koanedici, Kvizvliopoa

CTYOEHTTEPAOIH AKMAPATTbIK-M9OEHU
KO©3KAPACDIH XETIJIAIPY MOCEJENEPI

Byrinri tamma OacThl Macenenepii akKHMapaTThIK TEXHOJOTHATIap KeMeriMeH
TIeTTy, )KYMBIC OapBICHIH OHTAMITBI YHBIMIACTRIPYFa KaOUIeTTi KociOn MaMaH fmaspiay
KYHeciH JKeTimipy ©3ekTi MacenenepiiH Oipi. AKNapaTTBIK TEXHOJIOTHUsIIAP
afiMarpIH/Ia [IeIarOTMKANBIK cajla MaMaH IapPbIH OKbITY Ma3MYHBIH KaJIbIITACTHIPY/IbIH
KeJeci MaKcaTTaphblH KOJJaHyFa oKeJeIi:

- aKnapammolK, MeXHONOSUALAD AUMABLIHOA OKbIMY MA3MYHbIH AHLIKMAYObIY
Maybi30bl Qaxmopuvl Onbvly OALLIMMBLILIZYL,

-OKbIMY — MA3MYHbl  Ne0aco2UKANblK — MAMAHOBIKIMAp — CMyOeHmmepiH
aknapammapobvi, aKnapammol MexHOI02UAIAPObl NAtOAIAHY apPKbLIbl OHOeYOI
manan emin,03 beminuie neda2o2uKaIblk Macenenepoi weutlyee Hemxinikmi oinimoep
MeH 011apobl KONOAHY 0a20bLIAPbIH MeH2epyOi KAMMAaMAacyl3 emyi muic;

-Ma3sMyH cmydenmme Rne0dcoSUKANblK Maceienepli weutyoe NaHapanbly
batinanvicmuly — Heli3iHOe — O3IHIN — NE0A202UKANbIK  Kblzmeminoeei  Oinimoepoi
KOMOuHayusinayoa natoailaHbliamuli  Oinimoep oicyliecin  mymac Kabwvlioaysin
KAN6inmacmulpybl Muic.
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After that, the discrete Fourier transform is calculated by fast Fourier transform
algorithm ([XX]). As a result, the real and imaginary coefficients obtained amplitude
spectrum and phase information. Phase information is discarded and the calculated
energy spectrum:

eCd] ImC1d],
i=0..NS5-1,NS=N/2 ()

Since the processed data do not contain imaginary part, by the properties of the
DFT result is symmetric, ie, E [i] = E [N-i]. Thus, the size of the informative part of
the spectrum NS is equal to N / 2. All calculations are performed on a neural network
in the floating-point numbers and the majority of signals limited by the range [0.0,1.0],
so that the resulting spectrum is normalized to 1.00. For each component of the vector
is divided by its length:

FH|
ei] = ==
= (3)
- S
)

Informativeness of different parts of the spectrum is not the same: in the low-
frequency region contains more information than in the high. Therefore, to prevent
excessive consumption of inputs neural network is necessary to reduce the number of
items that receive information from the high-frequency region, or, equivalently, to
compress the high-frequency region of the spectrum in the frequency space. The most
common method (due to its simplicity) — logarithmic compression [2], «Non-linear
frequency scales»:

m=112510g(0.0016 7 +1) (5)

f — frequency spectrum Hz,
m — the frequency of the new compressed frequency space

After normalization and compression range is applied to the input of the neural
network. Inputs neural network does not perform any critical function, and only transmit
signals on a neural network. Select the number of inputs — a difficult task, because with
a small amount of input vector may lose important to recognize information, and with a
large computational complexity is significantly increased (only in the simulation on the
PC, in real neural networks this is not true, because all elements work in parallel) . At
high resolution (more) inputs can be released harmonic structure of speech and as a
consequence the definition of voice pitch. At low resolution (small number) I can only
definition of formant structure. As demonstrated by further study of this problem, to
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Co3gaHue ceTH OCYLIECTBISUIOCh C MOMOIIBIO CEPBEPOB, MapLIPyTU3aTOPOB,
KOMMYTaTOpOB, Xa00B, SKpaHUPOBAHBIX U OTITOBOJIOKOHHBIX Ka0elneil, a Takxke APyTux
nprudopoB. Tak Kak IpeapHUATHE HMEET TEPPUTOPUAILHO Pa3poO3HEHHYIO CTPYKTYPY,
a MaKCHUMaJIbHOE PacCTOsSHUE MeXay anTekaMmu jgocturaet 180 km. s nmpegocTasie-
HUS NTOJIOCHI MPOITYCKAHUS 3aKJII0YEH JO0TOBOP C HHTEPHET-IIPOBANIEPOM.

Co3nanHast ceTh (PUCYHOK 1) obOecrieynBaeT JOCTYI MEXy 7 aTeKaMu, HaXOs-
ITUXCS B Pa3HBIX TOpojax oomactu. Takum o6pa3oM, ObIIO CBsI3aHO 7 cepBepoB, Ooee
35 xommbroTepoB, 45 IP-xamep u 8 MpUHTEPOB B OOLIYIO CETh, C BBIXOJIOM B ceThb MH-

TEpHET.

Pucynoxk 1 — Cxema pa3paGoTaHHOl peruoHAIbHOM ceTH
I'maBHBIM KauecTBOM pa3pabOTaHHOW CETH SIBISETCA €€ OTHOCHUTENbHAs Ipo-

CTOTa, ACIIEBU3HA U ITIPOU3BOAUTCIIBHOCTbD. Co3maHHas CeTh cliejlaHa TAaKUM 06p8.30M,
YTO BO3MOXKHO paClIUPEHUEC CCTU B 6y,£lyH.[€M.
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Quauan JI'TY 6 copode Boneoodoncke, Poccus

AHANN3 COBPEMEHHbIX TEHOEHLWN 2015 TOOA

«Ecmu MBI IepecTaHeM IpeyIaraTb HOBBIE PEIICHHS, YTOOBI COOTBETCTBOBATH 3aIIpo-
caM TIOTpeOuTeNel W TEXHOJIOTHIECKOMY TIPOTpeccy, Hac B JIF000E BpeMs MOTYT BEITEC-
HUTH U3 6usHecay — Jxedd Peiike, mpesunent «Microsoft Business Division» [1]

B HacTosmee Bpems Goibiioe pazHooOpa3ue TPEHIOB IPEICTABICHO Ha PHIHKE.
JlaHHBIE TPEHBI IIOMOTAIOT B IOBCEHEBHOW KU3HU, 3HAUUTENFHO YIy4Inasi U 00Jer-
gasg e€. TexHomornu u3 npodeccHoHaIbHOM 3KCIUTyaTalliy Bce OOJbIIe TIEPeXOIiT B
WHIWBUAYATBHOE HCIOJIh30BaHHE. DTHM HOBUHKAM IPHCYIA MOOWIEHOCTD, TOMOIIH
B NIPUHSATUY PEUICHUN U BU3YyaIu3alysl.

1) «YMHBIC» MalIUHBI

Bcenponukaroliast aHaTUTHKA COBMECTHO C TEXHOJIOTUSIMU aHAJIM3a KOHTEKCTA SIB-
JISTFOTCS TIPEITOCBIIKAMH TSI BOSHUKHOBEHHMS MUpa YMHBIX MaIIiH. JTa 6a3a KOMOWHH-
pyercsi ¢ BRICOKOPa3BUTBIMH AJITOPHUTMAMH, KOTOPBIC IMO3BOJIFOT CHCTEMaM ITOHHUMATh
00CTaHOBKY, caM0O00y4aThCs M CAMOCTOSITENIFHO AeiiCTBOBATE. [IPOTOTHITEI aBTOHOMHBIX
TPAHCHOPTHBIX CPENCTB, CIIOKHO OPraHM30BaHHBIC POOOTHI, BUPTYAJIbHBIC JIMIHBIE I10-
MOIIHUKY U YMHBIE KOHCYNBTAHTBI YK€ CYIIECTBYIOT U OyIyT CTPEMHTEIBHO pa3BU-
BaThHCH, SBILSACH TPOBOJHUKAMY B HOBYIO 9Py MAIIHHHBIX TOMOIIHHUKOB. [2] U3 mocnen-
HHX IPHMEPOB MOYKHO OTMETHTH « Y MHOE» 3epKailo 0T Panasonic, KOTOpOe JaeT COBETHI
1o moBoy BHemHocTH, Opacier Cicret, mpeBpamaromuii pyky B Android-cmaptdom,
«YMHbIe» 0ukd Microsoft st paboThI ¢ JONMOIHEHHOH peaTbHOCTHIO.

CrienapHasi TEXHOJIOTHS «yMHOTO» 3€pKajla paclo3HaeT JUIo U Gpurypy, mosu-
Medasi HeOCTATKU: OT MOPIIHUH J0 CYXOCTH KOXH. A 3JIEKTPOHHBIA COBETYHK PEKO-
MEHIyeT AUETHI, YIpakKHEeHHUs UM KOCMETOJIOrHYecKHe IpoLeayphl. A ele — Mo3Bo-
JISIET IPUMEPHUTH Ha ceOs pa3Hble 00pasbl. [3]
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OXHEO CITIEHIE Hu

B peameHoM Bp eMeEH Uepes hafomr

1T il

f\j CrHO BEOKR >
[}
> FParin WAVE PCLI 16bit 22050 Hz
t

AL

Figure 1. Entering audio

When processing a file on it moves the input window size equal to the size of the
window of a discrete Fourier transform (DFT). The offset relative to the previous
position of the window can be adjusted. In each position of the window is filled with
data (the system only works with sound, in which each sample is encoded by 16 bits).
When you enter the sound in real time he writes a block of the same size. After entering
the data in the window before computing the DFT window superimposed on it
smoothing Hamming:

newData(i] = Datalf] 0.54 - 0.46 cos 21
N1 )

N — size of the window DFT

Hamming window overlay slightly increased contrast range, but allows the
elimination of sharp frequency sidelobes (Figure 2), while particularly well manifested
harmonic structure of speech.

without smoothing window with a window smoothing Hamming
Figure 2. The effect of smoothing the Hamming window (logarithmic scale)
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features in the N-dimensional space. To store such a signal must be N elements. Thus
at the design stage we do not know the specifics of the signal, or it is so complicated
that it is difficult to consider. This leads to the fact that the representation of the signal,
we use redundant. Next, assume that we have the ability to synthesize the same signals
(ie, synthesized speech), but the synthesized signal is a function of the parameter vector
in the M-dimensional space, and M << N (indeed, the number of model parameters for
speech synthesis is much less than the number of primary characteristics of speech
recognition models). But then we remember the input signal is not in its primary
features in the N-dimensional space, and the parameters model synthesis in M-
dimensional space. The question arises: how to translate the signal from one of the
parameter space to another? There is every reason to believe that this transformation
can be carried out using a fairly simple neural network. Moreover, in my opinion, such
a mechanism of storing works in real biological systems, particularly in humans. The
following describes a model of automatic speech recognition and synthesis. Provides a
mechanism for sound input into the neural network model of speech synthesis, a neural
network model, the problems encountered in the model. Sound input is performed in
real time through your sound card, or through the Microsoft Wave files encoded in
PCM (16 bit, 22050 Hz sample rate). Working with files is preferable because it allows
multiple processes to repeat processing neural network, which is especially important
when teaching. To the sound can be fed to the input of neural network, you must carry
it over the conversions. Obviously, the representation of the sound in the temporary
shape is inefficient. It does not reflect the characteristics of the audio signal. Much
more informative spectral representation of speech. To obtain a spectrum using a set
of bandpass filters tuned to different frequencies isolation or discrete Fourier transform.
Then, the resulting spectrum is subjected to various transformations, such as a
logarithmic scale change (amplitude in space and in frequency space). This allows to
take into account some of the features of the speech signal — lowering high information
content portions of the spectrum, the logarithmic sensitivity of the human ear, etc.

Typically, a complete description of only the speech signal spectrum is not
possible. Along with the spectral information is needed and more information about
the dynamics of speech. To obtain it uses delta-parameters, which are the time
derivatives of the basic parameters. The thus obtained parameters of the speech signal
are considered the primary features and it represents the signal levels on further
processing. Sound information input process shown in Fig. 1:
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Puc.1 — «YMHoe» 3epkaJio ot Panasonic

Bpacner Cicret,s8 6ykBaJIbHOM CMBICIIE NPEBPAIIAIONINN PYKY ITOJIB30BATEINS B
CCHCOPHYIO MaHEeNb JJIs OTOOpaKEHHsI ¥ BBOJA JaHHBIX, OpaclieT HMeeT BOCeMb Oec-
KOHTAKTHBIX JATYMKOB: MPUOIMIKCHUS, aKCEICPOMETP, BUOPOMOTYJIb, aaanTepsl Oec-
npoBoaHo#t cBs3u Wi-Fi u Bluetooth. IIpemycMoTpeH dien-HakonmuTe b BMECTHMO-
cThto 16 wiu 32 I'6aiit, mopt Micro-USB u cBeTOIHOIbI TSI MHIUKAIMU cTaTyca. [4]

Puc. 2 — Bpacuer Cicret

Hanes o4kw, oip30BaTeNb CMOXKET BUETD Iepes COO0H, K MPUMEPY, «IIapSIIeroy»
B BO3IyXe cobeceHIKa B Skype, IPOTrHO3 MOTO/IBI HITH BUPTYaJIBHBIN TEIEBH30P C TPaHC-
Jsinueit gyr0oapHOro Marda. Bokpyr «rosorpaMm» MO>KHO HE TOJIBKO XOJUTh 1 HAaOJII0-
JIaTh UX C Pa3HBIX PaKypcoB, HO M B3aNMOJICHCTBOBATH C HUMH — TIEPEMEIIaTh, PaCTIIH-
BaTh, yMEHbIIATh WM BOBce youpath u3 noust 3pennsi. O6nacts npumenennst HoloLens
JIaJieko He OrpaHWYeHa MoTpeONTeNECKUM cekTopoM. K mpumepy, Gmaromaps «yMHBIM»
OYKaM MH)XECHEPHI OyIyT IIOCTOSHHO UMETh TIepe I1a3aMu ACTANBHYIO HHCTPYKIIUIO 10
cOOpKe TOro WJIM MHOTO MEXaHW3Ma, TU3aifHepbl HHTEPHEPOB CMOTYT COCTaBIATh 3D-
IUTAHAPOBKY JJOMa BMECTE C KITEHTOM, a XHPYPIU [IePeCTaHyT OTBICKATHCA Ha PEHTTCH,
TaK KaK CHUMOK MOJKET OBITh BU3YAJIM3UPOBAH IIPAMO Ha IMalKCHTa.

s paboter HoloLens He HY>XKHBI HU TPOBOJIa, HU HAYITHUKH, HI CMapT)OoH, Hc-
TTOJHSTFOLIMIA POJTh TUCIUICS HITH «pa3naTankay Wi-Fi. [amker HU OT 4ero He 3aBHCHUT:
OH HeceT Ha OOpTy COOCTBEHHEIH mpolieccop, Ha3BauHbIi HolographicProcessingUnit
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(HPU), Buneoyckopurelns, KaMepsl ¢ yriioM 003opa 120°x120° u akyCTHYECKyIO CH-
cremy. [5]

Puc. 3 — «YmubIe» oukn Microsoft

2) BecnpoBomHOM pexumM

3apsika cMapTdoHa WM HOYyTOyKa B OECIIPOBOAHOM PeXXUME, TIOAKITIOUECHHE TOK
CTaHIUI 1 MOHUTOPOB O€3 MPOBOJIOB YK€ 0YEeHb CKOPO CTAHET peasibHOCThI0. becmpo-
BOJIHBIC TEXHOJIOTHH TIPEIIarafoT MOJIh30BATEISIM CYIIECTBEHHO OOIBIIYIO CBOOOTY
MepeMEeIICHUs, YI00CTBO M THOKOCTh HCIIOJNIB30BaHUs UPPOBBIX YCTPOICTB Ha pa-
6ote u noma. CormacHo otuety kommanuu IHS, MupoBoil peiHOK pemieHuit s Oec-
MIPOBOAHOM nepenaun 3aeKTposHepruu BoipacteT K 2019 roay Ha 140%. [6] [Ipume-
pom maHHOTO TpeHaa seusiercst WattUp — GecripoBojiHast 3apsiKa 7Sl BCETO.

Kommanust Energous mpexacrasmia Ha CES 2015 MHHOBaMOHHYIO 3apsiikKy
WattUp, KoTOpast o3BOJISIET OCPEACTBOM PAJMOBOIIH 3apsuKaTh CMapT(OHBI, TUIAH-
IIETHI, JICKTPOOPUTBEI M 3yOHBIC IIETKH B TIpeesax 10 5 METPOB.

TlonosHas 3apsaka (eto Ha CES ympaBnsim ¢ momoiisio iPad) mcmomb3yer
Bluetooth, uTo06bI onpeaenuTh cocTosIHUE OaTapeu U B OCHALLIEHHBIX OECIPOBOJHBIMU
MpUEMHHUKAMHU TaJPKETaX, B CiIydae OOHApPYXKCHHUS Pa3psHKEHHOTO cMapTQoHa IITH
ITaHIIeTa aBTOMaTUYECKU HHUITMHUPYET MPoIiecc MoA3apsIku. [7]

1

Puc. 4 — 3apsaaka cmaprdona ¢ nomomsio WattUp
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Attempts to create such systems were made by many researchers, including with
the use of neural networks. One example — created at the Kiev Institute of Cybernetics
in the 70-ies of the layout of the transport integral autonomous robot (TAIR) [1]. This
robot was trained to find their way on some areas and could then be used as a vehicle.
That's what properties, in my opinion, should have such a system:

Development of a system is only in the construction of its architecture.

In the process of creating a system developer creates only a functional part, but
does not fill (or fill in the minimum volume) system information. The main part of the
system receives information in the learning process. The ability to control their actions
with subsequent correction. This principle suggests the need feedback [Action] —
[Result] — [Correction] in the system. Such chains are very common in complex
biological organisms and are used at all levels — from the control of muscle contraction
at the lowest level to the management of complex mechanisms of behavior. The
possibility of accumulation of knowledge about the objects of the workspace.
Knowledge about the object — is the ability to manipulate his image in memory that is
amount of knowledge about the object is determined not only set its properties, but also
information about its interaction with other objects, behavior under different
treatments, being in different states, etc., ie, its behavior in the external environment
(eg, knowledge Geometric objects are assumed to predict the form of its perspective
projection for any rotation and lighting). This feature gives the system the ability to
abstract from real objects, ie the ability to analyze the object in its absence, thus
opening up new opportunities in teaching. Autonomous systems

When integrated set of actions that the system is able to perform, with a set of
sensors that monitor their actions and the environment, endowed with the above
properties of the system will be able to interact with the outside world at a fairly
sophisticated level, ie adequately respond to changes in the external environment (of
course, if it is included in the system during the training phase). The ability to adjust
their behavior depending on external conditions will partially or completely eliminate
the need for external control, ie, the system will become autonomous. To study the
features of machine learning model speech recognition and synthesis were combined
into a single system, which allowed give her some properties of self-learning systems.
This association is one of the key properties of the new model. What was the cause of
this association? Firstly, the system has the ability to perform actions (synthesis) and
analyze them (recognition), ie, Property (2). Secondly, there is a property (1), as in the
development of the system does not pledge any information, and the possibility of
recognition and synthesis of speech sounds — it is the result of learning. The advantage
of our model is the ability to automatically synthesize learning. The mechanism of this
training is described below. Another very important feature is the ability to transfer a
memorable image of a new parameter space with a much smaller dimension. This
feature is currently in the developed system has not been implemented in practice has
not been verified, but nevertheless I will try to summarize it using the example of
speech recognition. Suppose the input signal is given by the vector of the primary
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them with other classes representing a different type of information — in fact, give them
a sense). Any voice signal can be represented as a vector in any parameter space, then
this vector can be stored in the neural network. One model of a neural network, a
learning without a teacher — a self-organizing feature maps of Kohonen. In it for a
variety of input signals generated neuronal ensembles representing these signals. This
algorithm has the ability to statistical averaging, ie, solved the problem with the
variability of speech. Like many other neural network algorithms, it provides parallel
processing of information, ie simultaneously work all neurons. Thereby solving the
problem with the speed of recognition — usually while the neural network is a few
iterations. Further, based on neural networks can be easily constructed multilevel
hierarchical structure, while retaining their transparency (the possibility of separate
analysis). As in fact it is a component, ie, divided into phrases, words, characters,
sounds, and then the speech recognition system to build a hierarchical logical. Finally,
another important property of neural networks (and in my opinion, is the most
promising of their property) is a flexible architecture. Under this may not be entirely
accurate term I mean that in fact the algorithm of the neural network is defined by its
architecture. Automatic creation of algorithms — a dream for decades. But the creation
of algorithms in programming languages until only by man. Of course, created a special
language that allows you to perform automatic generation of algorithms, but they are
not much easier task. A new algorithm for the generation of neural networks is achieved
by simply changing its architecture. It is possible to get a brand new solution to the
problem. Enter the correct selection rule that specifies better or worse a new neural
network solves the problem, and modification rules neural network, you can eventually
get a neural network, which will solve the problem correctly. All the neural network
model, a paradigm combined form a set of genetic algorithms. It is very clearly a
correlation of genetic algorithms and evolutionary theory (hence the typical terms:
population, genes, parent-child, crossover, mutation). Thus, there is the possibility of
creating such neural networks that have not been explored by researchers or not
amenable to analytical study, but nonetheless successfully solve problems. What
distinguishes the work being done by robots that can perform a man? Robots can have
qualities far superior ability of people: high precision, strength, reaction, lack of
fatigue. But at the same time they are just tools in the hands of man. There are jobs that
can only be done by man, and which can not be performed by robots (or need to create
unnecessarily complex robots). The main difference between man and robot — the
ability to adapt to changing conditions. Of course, almost all the robots there ability to
operate in several modes, to handle exceptions, but it was originally laid in a man.
Thus, the main drawback of robots — is the lack of autonomy (requires human control)
and the lack of adaptation to changing conditions (all possible situations laid him in
the making). In connection with this urgent problem of creating systems with such
properties. One way to create an autonomous system with the ability to adapt — is to
give it the ability to learn. At the same time, unlike conventional robots created with
pre-calculate the properties of such systems will have a certain degree of universality.
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3) «bospive JaHHBIe» B 3/IPaBOOXPAHCHUN

CeroznHs Ha aHaNIM3 TEHOMA OJHOTO YeJIoBeKa TpeOyeTcs el Mecsi. bmaro-
Japs ycrexam B 00JacTH aHalIM3a JaHHBIX, CKOPO MOXKET HACTYIHUTH ICHB, KOTIA I
aHaM3a OJHOTO YelIOBEKa IMOTPeOyeTCs BCETo JIMIIb OJMH JIeHb U HaYaTh MHAUBHIY-
aIIbHOE JICYCHUE MOXKHO OyJIeT MTHOBEHHO. 3HAYUTEIBHBIC IIIard B 5TOM HaIPaBICHIH
OynyT caenansl yxxe B 2015 r.

W3HavaipHO paccMaTpHBaeMble KaK HEYTO y3KO-HAYYHOE, «OOJbIIHME TaHHBICY
Terneph CTalIN NPaKTUYECKOH BElIblo, KOTOpas crocoOHa cnacaTh XH3HU. Bo3mox-
HOCTb COOMPaTh, YIPABISTh U IIOHUMATh CMBIC] OTPOMHOI0 00beMa JIaHHBIX O Mallx-
€HTaX ITO3BOJISIET ONPENeATh TEHICHIINH, KOTOPBIC paHbIIe HENb3sl OBLIO IpejacTa-
BUTH 0€3 TEXHUUECKUX JOCTHIKCHUH MOCIETHUX JIET.

Bce 6ombImree KOTHYECTBO METUIIMHCKUX YUPEKISHUH 1 CIICIHATICTOB BHEIPSET
HOBBIE METOJMKH, BKJIIOYAsl HCIIOJIb30BAHNE YCTPOHCTB C PACIIUPEHHBIMH CETEBBIMHU
BO3MOXKHOCTSIMH JIJIS YJaJICHHOTO KOHTPOJIS COCTOSIHHSI HallMeHTOB B JOMAIIHHX
YCIOBHUAX. DTO HE TOJIBKO MOBBIIIACT YPOBEHD YOBICTBOPECHHOCTH OOJILHBIX, HO U CO-
3/1aeT UCTOYHUKH JJAaHHBIX [UISl aHan3a 0oJiee MIMPOKUX TEH/ICHIUH, KOTOPbIE MOTYT
MIPUBECTH K HOBBIM OTKPBITHAM B 007acTH MeTUIUHEL [8] OMHIM W3 MOCIESTHIX HO-
BUHOK B 3TOH c(epe sIBISIeTCS aJpKeT, KOTOPBIH CIIOCOOEH IOCTaBUTh UAarHO3 BCETo
3a 15 munHyT 3a00neBanmii BUY n cudmmc.

Uccnenosatenu u3 Komymbuiickoro yausepcutera B Hpro-Mopke paspaGoramn
TaJUKeT, KOTOPBIN MPH HOAKIIIOYEHUH K CMapT(OHY CIIOCOOCH THarHOCTHPOBATh 3a00-
JICBaHUS IIPH IIOMOIIY BCETO OJTHON KaIUTH KPOBH. JIJIsT TUarHOCTHUPOBAHUS TAIKET HC-
TOJIB3YET ClielUalbHbIe CMEHHBIE IIACTUKOBBIE KacCeThl, KOTOPhIE 3arOJHEHbI pea-
TeHTaMH Ui oOHapyxeHus antuten kK BUY, a takxke crienudryecknx aHTHTEN K CH-

¢unucy. [9]

Puc. 5 — I'apzxer, cnocoOHbI 1narnocTupoBarthb 3a6oesanus BUY u cudguauc
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Takum 00pa3zoM, ObUT IPOBEIEH 0030p NMEPCHEKTUBHBIX TPEHIOB U3 pa3HOOOpa3-
HOTO KOJINYECTBA HOBUHOK, KOTOPBIE MPOU3BOIAT Gypop Ha peHKe. CeroIHs TaIKeTh
— 3TO HE TOJIBKO CPEJICTBA Pa3BICUEHHMs, @ peasibHasl TOMOLIb B Pa3IMYHBIX cepax.
Bpemst 1 TeXHOJIOTHHU HE CTOAT Ha MECTe, a Bce OoJiee pa3BUBAIOTCS U JAIOT TOTUOK
JUISL pa3BUTHS 00JIee MOIHBIX U HOBBIX TEXHOJIOTHH.

Jlureparypa

1. URL:http://www.aphorism.ru/author/a8299.shtml

2. URL:http://club.cnews.ru/blogs/entry/strategicheski vazhnye tendentsii 201
5 goda v it

3. URL:http://www liveinternet.ru/users/5205670/post349708399/

4. URL:http://www.3dnews.ru/906440 (nara obpamenus 18.02.2015)

5. URL:http://hitech.vesti.ru/news/view/id/6299

6. URL:http://remmag.ru/upload_data/files/01-2015/Intel.pdf

7. URL:http://www.macdigger.ru/iphone-ipod/besprovodnaya-zaryadka-wattup-
pozvolyaet-zaryazhat-gadzhety-na-rasstoyanii-do-5-metrov.html

8. URL:https://ru.intel.com/business/community/?automodule=blog&blogid=77
07&showentry=5132

9. URL:http://hi-news.ru/technology/razrabotan-gadzhet-kotoryj-sposoben-
postavit-diagnoz-vsego-za-15-minut.html

44

«Kntouosu evnpocu ¢ cvepemennama nayxa— 2015y * Tom 18. Cvépementiu mexronozuu na ungopmayuu

PABOTA C KOMIMKOTBP NHXXEHEPCTBO
N NINAHNPAHE

Kameshova S.S.
master of natural sciences
Kostanay state university named after A. Baytursynov, Kostanay, Kazakhstan.

THE POSSIBILITY OF UTILIZATION NEURON NETWORKS
FOR CONSTRUCTION SYSTEM IDENTIFICATION SPEECH

What is meant by speech recognition? This can be a speech-to-text recognition
and command execution, allocation of any speech characteristics (eg, speaker
identification, determination of his emotional state, gender, age, etc.) — all in different
sources may fall under this definition. In this paper, a speech recognition refers to the
assignment of speech sounds or sequences (phonemes, letters, words) to any class.
Then this class can be compared alphanumeric characters — we get a system convert
speech to text, or certain actions — get the system performance of voice commands. In
general, this method of processing speech information can be used on the first level of
a system with a much more complex structure. And the effectiveness of the classifier
performance will depend on the overall system.What problems arise in the construction
of a speech recognition system? The main feature of the speech signal that it varies
greatly on many parameters: duration, tempo, voice pitch, the distortions introduced
by the large variability in the human vocal tract, various emotional states of the speaker,
a strong difference of votes different people. Two temporary speech sound
representation even for one and the same person, recorded in the same time, will not
match. We must look for such parameters of the speech signal, which is fully described
by him (ie, allowed to distinguish one sound from another speech), but would have
been in some measure invariant with respect to the above-described variations of
speech. The thus obtained parameters must then be compared with the samples, and
this should be a simple comparison for coincidence and best fit search. This forces
them to seek the desired shape in the distance results parametric space.

Further, the amount of information that can store system, is not unlimited.
Remember how the almost infinite number of variations of speech signals? Obviously,
we can not do without some form of statistical averaging. Another problem — is the
speed of the database search. The more its size, the slower will be searched — this
statement is true, but only for ordinary sequential computers. And what else the
machine will be able to solve all the above problems? That's right, this neural network.
Classification — is one of the «favorite» for neural network applications. Moreover, the
neural network can perform classification even during training without a teacher (but
at the same time form a class do not make sense, but nothing prevents further associate
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