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HHO®OPMAIIMOHHAS CUCTEMA
JJIS1 ITIOJAIOTOBKH
SKCIIEPUMEHTAJIBHBIX
TOMOI'PA®UYECKHUX UCCJEJOBAHUI
HA THAPOAKYCTHYECKOM IMOJIUTOHE
«MbBIC IIYJIBIIA»

I'pomamiena O.C., baunnckuii K.B.
Tuxooxeanckuii OKeaHOI02UYECKUL UHCIUMYMN
um. B.HA. Hnvuuesa /IBO PAH
Bnaousocmox, Poccus

W3ydenune 3aKOHOB PacIpOCTPaHEHUS aKy-
CTHYECKHUX BOJH B OKEaHE ITO3BOJISIET HCCIIE0BATh
pa3nuYHbIe TWHAMHYECKHE IIPOIECCHI, MPOUCXO-
IIIIie B OKEaHWYEeCKOH cpene. OTH TPOLECCHI
MOTYT TIPOSIBIATECS B BHJE PA3INIHBIX SBICHUM:
TEYCHUs, IMOBEPXHOCTHBIC BOJIHBI, BHYTPCHHHE
BOJIHBI, (DPOHTAJBHBIC 30HBI, [UKJIOHUYCCKUE
BUXpH U T.1. Bce 3TH SBICHUS OKa3bIBAIOT BJIHS-
HUC Ha MPOXOXKICHUC aKyCTHYCCKHUX CHTHAJIOB B
BOJIHOW TOJNIIEC OKeaHa. 3HAs JUHAMHKY H3MCHE-
HUS aMIUIUTYIbl U BPEMCH 3aJICpPKEK MNpUXoja
W3IYYCHHBIX aKyCTHYECKHX CHTHAJOB, MOJXHO,
pemuB 00paTHYIO 3a1ady, HAWTH XapaKTePUCTHKH
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MPOIIECCOB, BBI3BIBAIOIIUX OSTH H3MCHCHUS, Ha-
IpUMeEp, CKOPOCTh M HANPABICHUC TCUCHHS, BBI-
COTYy M TIEpHO/] TOBEPXHOCTHBIX BOJH, BEPTUKAIb-
HOE pacmpeiesicHre CKOPOCTH 3ByKa M T.JI. Takue
3aa4n PEIIaoTCs METOAaMH aKyCTHIECKOH To-
Morpaduu.

Jnst pa3paboTKu TOMOTpaPUIECKHX CXEM
Ha JTare TMOATOTOBKH K JKCIIEPHMEHTaM HYXHO
UMETh MPEIBAPUTEIILHBIC OLICHKH 3aKOHOMEPHO-
cTell (OPMHUPOBAHUS AaKYCTHUYCCKUX TIONEeH B
npeJroiaraeMeIx paifonax padot. Takue oneHKH
MO3BOJSIFOT ONTHUMAJBHO IMOA0OpaTh HapameTphl
TCOMETPUH SKCIICPUMEHTA. BBIOOp TIYOMH U Me-
CTOTOJIOKEHHUSI NCTOYHUKOB ¥ IPUEMHHUKOB 3BYKA,
3a1aTh MapaMeTphl PETUCTPAIMK CUTHAJIOB, OIIpe-
JIETATh HEOOXOAMMBIE METOABI 00PaOOTKH TIPHHSI-
TOM aKyCTHIECKOW HH(OPMAIIHH.

Pemmth 3Ty 3amauy, mo kpaliHel mepe, B
paMKax TIOJIMTOHHBIX HCCIEIOBAHHMN, MO3BOJISIET
UCIOJIb30BaHUEC HMH()OPMAIIMOHHBIX CHUCTEM, IO-
3BOJLSIFOIMX HA JTale IUIAHHUPOBAHUS JKCICPH-
MEHTa OLICHUTH MPOCTPAHCTBEHHBIC M BPCMCHHbBIC
XapAKTCPUCTHKH aKyCTHYCCKUX CUTHAJOB IMpH
MPOU3BOJILHO  PACHOJOXKCHHBIX  KOPPECHOHIH-
PYIOIIUX TOYKaX B 33IaHHOM paliOHE OKeaHa.

IlenecooOpa3HOCTh pa3pabOTKH W CO31a-
HUSl TakoW MH(DOPMAIIMOHHOW CHUCTEMBI ITOKa3au
SKCIIEPUMEHTAIBHBIC HCCIICOBAHHUS 110 HCCIEI0-
BaHUIO IMIETH(POBOI 30HBI OKEaHa METOJAMH aKy-
CTHYECKON TOMOTpahun Ha aKyCTHKO-
ruapodusndeckom nonurone TOU JIBO PAH [1],
npoBogumeie B 2000-2009.r.. Cuctema peanuso-
BaHa B BuJe nakera nporpaMmm «MAKET», B cpe-
ne mporpammupoBanuss MATLAB. Cucrema
NpeJHa3HaYCHa I MOJITOTOBKH SKCICPUMEHTOB
MO WCCIICOBAHUIO BIUSIHHUS THAPOPU3UUCCKUX U
reoMOp(OJOTHUECKUX XaAPAKTEPUCTHK CpEeNbl Ha
CBOWCTBA aKyCTHYECKUX CHUTHAIIOB METOAOM IHC-
TAHIIMOHHOTO 30HIMPOBAHMS OKEaHa C MPHUEMOM
CHUTHAJIOB TIOJIEM PAaIHOTHAPOAKYCTHUECKUX OyeB
(PT'B) u nasepHbIM JeOPMOMETPOM HA aKyCTHKO-
ruapodusndeckom mnonurone Meic Illympma. Ha
nanHoM otarie paspaborku I «MAKET» BbI-
MOJIHSIET TPEABAPUTEIBHOE OMPEICICHUE KOOPIH-
HAT PACCTAHOBKU KOMITOHEHT MPHEMHOW W H3Iy-
Yarolei CUCTEM B MHTCPAKTUBHOM PEXHME, BbI-
JlacT 3HAYCHUS TNIyOWH, a TAaKXKE JAHHBIC IO CKO-
pOCTH 3BYyKa, U3MEPEHHBIC B 3TOW TOYKE B PA3HEIC
TIepUOIBI BPEMEHH.

OCHOBOW TMMakeTa SBJIAETCS 0aHK aKyCTHKO-
TUAPOPUINICCKUX JTAHHBIX, COIepKaIuid nHHOP-
MAIIMIO TI0 CKOPOCTH 3BYKa, INTyOMHE M XapakTepe
JOHHBIX OCaJIKOB Ha HCCIIENOBATEIBCKOM THIPO-
AKyCTUYECKOM IOJIMTOHE B parione mbica [llynbia.

[Ipu paspaborke 0a3bl 3HaHWH y4YHTHIBA-
10TCs 00IIKe TpeOOBaHUS: MUHUMAJbHAS 3aBUCH-
MOCTh OT almaparypsl; MPOCTOTA U JIETKOCTh IIie-
peHACTPONKM Ha HOBBEIC ammapaTHBIC CPEICTBA;

BO3MOJXKHOCTb JIOIIOJIHEHHS TP PACIIMPEHUH 00-
JIACTU MCCIICIOBAHUS; JOCTYIIHBIN U UHTYUTHBHO-
MOHATHBIA HMHTEpdeiic ¢ monp3oBaTeneM. Kpome
TOTO, YYUTHIBAIOTCS M OCOOCHHOCTH aKyCTHKO-
THIPOU3NIECKUX TaHHBIX W TPHUMEHSEMOU af-
naparypbl. @yHKIIMOHATIBHO 0a3y 3HAHUK MOXKHO
pa3menuTh Ha TPU YaCTH.

— 050k BBOAA MH(MOPMAIIHH,

— OaHK JaHHBIX,

— OJoK aHau3a TaHHBIX.

Bce yactu He3aBHCHUMBI APYr OT Ipyra U
00bEANHEHBI eIMHOM CTPYKTYpOi u (opmoii xpa-
HeHus WHpopmanuu. Ha ypoBHe moyib30BaTeNs
nHpOpPMAMs OOCTyTHA B BHAE AaKyCTHKO-
THIPOPU3NIECKUX IMapaMeTpOB, TAKUX KaK am-
IUINTyJa, WHTEHCHBHOCTh WM (pa3a CHWTHaNla, HX
CHEKTPHI, KOPPEIIHOHHBIE U Apyrue (yHKIUN
CTaTHCTUIECKON 00paOOTKH JaHHBIX.

bnok BBoga oOecmedmBaeT BBOJ, COPTH-
POBKY, NpeABapUTEIbHYI0 00pabOTKY M HaKoILIe-
HHUE TOCTyMNaromeid WHPOpPMAIMU KaK B PEKUME
peanpHOro BpeMeHHU (TeMreparypa, akyCTHYeCKoe
JaBJICHHE, CKOPOCTh TEUCHHS), TaK U MO Mepe Io-
CTyIUIeHUs! (CONICHOCTh, NaBJCHHE, BOJHEHHE H
JIpyrue mapaMeTpbl). HemocpeacTBeHHBI BBOJ
AaKyCTUYECKHUX JAaHHBIX B KOMIIBIOTEP OCYIIECTB-
JSETCSl depe3 aHajoro-nudpoBol mpeodpa3oBa-
tens (ALT). IlpensapurensHas oOpaboTKa MO-
CTymaromei WHPOPMalnu COKpammaeT o0beM (u-
3MYECKH HAKAIUIMBA€MBIX IAHHBIX M IO3BOJISIET
TPOBOIUTE MHOTOCYTOYHBIE SKCHEPUMEHTHI. Jlist
JOCTOBEPHOI HHTEpIpeTanuy pe3ysibTaToB HC-
CJIC/IOBaHUH HEOOXOJMMO YYMTHIBATb ITOTOJHBIE
YCIIOBHSL M COCTOSIHUE BOIHOI MOBEpXHOCTH (3TH
napaMeTpsl BBOASTCS B 0a3y JaHHBIX TOCJIE OKOH-
YaHUSI HKCIIEPUMEHTA).

bank maHHBIX BKIIIOYAET B CBOM COCTAB:

— 0a3y aKyCTHKO-THUIPO(MHU3MUECKHUX IaH-
HBIX (pe3ynbTaThl THAPOAKYCTHYCCKAX H3Mepe-
HMUIA);

— JaHHBIC THUAPOJOTHYECKHX IPOMEPOB,
penbeda THa U CTPYKTYPHI JOHHBIX OCAIKOB;

— cUCTeMy YympaBieHHs 0a30i JaHHBIX
JUIS [ICHTPAIIM30BAHHOTO YIIPABICHHUS TaHHBIMH,
XpaHUMBIMH B 0a3¢ U JIOCTyIa K HUM

— makeThl NpHUKIaaHbIX nporpamm (ITI1IT)
JUISL perucTpanuy, o0padoTKH, CUCTEMAaTU3aluu 1
XpaHCHHsT HHPOPMALIUY.

Bbnok ananm3a JaHHBIX BKIIOYACT (QYHKIMH
WCCIICIOBAaHMS TPEIMETHON 00JaCTH, KOPPEKTH-
POBKH M BH3yaJIM3alli AaHHBIX. KoppekTupoBka
NAHHBIX, OCYIIECTBIseMas KaKk B aBTOMaTHdYe-
CKOM, TaK U B PYYHOM peXHMaxX, MO3BOJSIET yCT-
paHsITh COOIHBIC 3HAYCHUSI.

[Ipumenenue MaKeTa porpamMmm
«MAKET» Ha 3Tane IulaHUpOBaHUS CXEMBI pac-
CTaHOBKH KOMIIOHEHT IPHEMHOH M W3JIydarolleH
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CHUCTEM B MHTCPAKTUBHOM PEKHME JTACT BO3MOXK-
HOCTb!

— BbIOpaTh Ha KapTe MOJIMIOHA MPEAIoa-
raeMoe MeCTOIOJIOKESHHUE MOYJIEH CUCTEMBI;

— MOJY4YUTh 3HAYEHHs MIIyOWH MO 3aJaH-
HBIM KOOPJIUHATAM,;

— JIaHHBIE 10 CKOPOCTH 3BYKa, U3MEpEH-
HbIE B 3TOM TOYKE B pa3HbIe IEPHO/IbI BPEMEHH,

— TPOBECTH MOJCIBHBIA pacdeT pacrpo-
CTpaHCHHUS 3BYKa B JIy4CBOM MPHONMKCHUU TPU
BBIOPAHHOW PACCTAHOBKE C y4eToM reomopdoio-
THYECKUX 0COOCHHOCTEH JHA.

B naneHeiinmem nHpOpMaIIMOHHAS CHCTEMA
MAKET Oynmer momoiHeHa BO3MOXKHOCTBIO YHC-
JICHHOTO MOJIEJIMPOBaHKsl, OCHOBAaHHOI'O Ha W3-
BECTHBIX MAaTEeMaTHYECKUX MOJIEISX, OIHUCHIBAIO-
HIMX aKyCTHYECKHE apaMeTpbl HCTOYHHUKA U TIPH-
eMHHKa 3ByKa. B CBSI3M CO CJOXHBIMH (H3HKO-
reorpa)MueckuMi M THAPOJIOTr0-aKyCTHIECKUMH
ycnoBusiMu  (1iesiboBasi 30HA M KIMHOBHIHBIC
00nacTH, 30HBI B3aUMOJICHCTBUS BOIHBIX MAacC
Pa3IMuHON CTPYKTYphI) B CHCTEMY OYAET BKIIIO-
YCHA MPOBEPKa aJICKBATHOCTH UCIIOJIE3YEMBIX MO-
JIeNIeH, MOJTHOTHI UCXOIHBIX TAHHBIX O MapaMeTpax
UCTOYHMKA M MPHEMHHUKA 3BYyKa, KaHalla pacrpo-
ctpaneHus 3Byka. Ha mosmmurone “Meic [lynbia”
NpU MPOBEICHUU JKCIEPHUMEHTOB [0 HCCIeN0Ba-
HHIO KaHalla pacipoCTpaHeHusl 3ByKa ObUIM opra-
HH30BaHbl W TPOBEICHBI HXOJOTHBIC MPOMEPHI
MHTEPECYIOIEr0 paiioHa HMCCIIEOBAHUs, MO JaH-
HeiM m3Mepennit 2005-2009r.r. cozmana 0Oasa
JAHHBIX 110 TIyOWHE W XapakTepe IOHHBIX OCa-
KOB.

ITo Mepe pa3BUTUS METOJOB MOJIMTOHHBIX
UCCIICIOBAaHUN M TEXHUYCCKUX CPEICTB IS aKy-
CTHYCCKOU TOMOrpaduu TUHAMUKUA U CTPYKTYPHI
BoA Ha menbde SnoHckoro Mops 0a3a NaHHBIX
Makera IMOJMIOHA JOMOJHUTCS HCCIICHOBAHUSIMH
CHCTeMbl «aTMoc(epa-oKkeaH-KOHTHHEHT»  JIUC-
TAQHLUMOHHBIMU CITyTHUKOBBIMH METOJaMH. OTO
MO3BOJIUT 3HAYUTENBHO TMOBBICHTH d()PeKTuB-
HOCTb IKCIIEPUMEHTAIBHBIX pabOT U CYLIECTBEHHO
PACIIUPUTH KPYT PElIaeMbIX 3a/1a4.
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ADAPTIVE TRAINING PROGRAM AT
EDUCATION SPHERE
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The automation of tutorial process is the
actual concern at present time. The adaptive and
intellectual training system is the one of view of
the new generation automated training system.
These systems allow raising the education process
adaptivity. Here the trainable receives the knowl-
edge on his capability under the training program
control. In this case the program is undertakirig al
teacher functions on training material organiza-
tion, adoption control and diagnostic pitfall okth
educable [1]. It is possible to add the text allogvi
to give the objective, comparable and quantitative
estimation of the educable training quality in
planned educational region.

The adaptive training systems are repre-
senting the computer training systems in which the
feedback algorithm are realized between the edu-
cable and system [2]. Normally these algorithms
are used for training process control: the correc-
tion of script of its interaction with computeritta
ing system is carried out according to educable
work results.

The specific interest for computer training
system represents the kind of dynamic rendition,
which is realized with the video making syn-
chronic with actions, reflected on the computer
screen. The video is realized with the help of spe-
cial program instruments. Wide variety of audio
and video recorder setting up of such instruments
allows to create the training modules in kind of
video clips, demonstrated the hiring for work with
training system.

The analyze of functional and non-
functional feature of examined software tools
screen camera shooting (for example degree of
complexity of screen camera pre-setting) showed
that the value of higher quality according to the
selected criterion are realized in Camtasia instru-
ment, created on Techsmith company [3]. It is
marked in this case that this program is easy for
absorption and convenient in video clips making
control. Also the possibility of format ample quan-
tity application for its saving, including the Hhas
video format, designed specially for Web site dis-
tribution. The most large-scale of video clips fol-
lowing editing also marked for Camtasia screen
camera.
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