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HCITOJIb30BAHUE KOMITbIOTEPHBIX TEXHOJIOI Mid
TP AHAJIM3E 3BYKA
ASPODPOHA KOMU-3bIPAH KYUMA YUIICAH

USING COMPUTER TECHNOLOGIES
FOR ANALYZING THE SOUND OF THE KOMI-ZYRIAN
AEROPHONE KUIMA CHIPSAN

AnHomayust

B cratbe paccMarpuBaroTCsi BONPOCHl aHalM3a 3BYKa TPATUIMOHHBIX
MHCTPYMEHTOB  KOMM-3BIPSIH  KYUMA 4uncad C  TOMOUIIBIO  COBPEMEHHBIX
KOMIBIOTEPHBIX TeXHONOTMW. CHeKTpalbHBI aHalu3 3BYKOB, CpPaBHUTEIHLHOE
M3y4eHUE KOMMBIOTEPHBIX M CIYXOBBIX pPAacIU(PPOBOK TMO3BOJSET «YBUICTHY
TPAJAWIIMOHHYI0O MY3BIKy TIOJ HOBBIM YIJIOM 3peHHs, 00Jiee TOYHO OMPEISIHUThH
HEMO/IBJIACTHBIE CIIYXY aKyCTUUYECKHE CBOMCTBA MY3bIKAIbHBIX HHCTPYMEHTOB.

26



Myswikanvuwiil scypran Esponetickoco Cesepa Ne 1 (13), 2018

Abstract

The article deals with the analysis of the sound of traditional Komi-Zyrian
instruments (kuima chipsan) by using modern computer technologies. The spectral
analysis of the sounds and the comparative study of computer and acoustical
transcriptions of musical instrumental tunes allow to "see" the traditional music from
a new perspective and also to determine more accurately the acoustic properties of
musical instruments that are not caught by hearing.

Kniouegvle cnosa: My3bIKaIbHBIA HWHCTPYMEHT, a’po¢oH, ¢ueiira [lana,
(UMHHO-YrOpCKME  HapoAbl, KOMHU-3bIPSIHE, CHEKTPAJIbHBIA  aHaIM3  3BYKa,
KOMITbIOTEPHBIE TEXHOJIOTUN

Keywords: musical instrument, aerophone, panpipe, Finno-Ugrians, Komi-
Zyrians, spectral analysis of the sound, computer technologies

B KyIbType KOMH-3BIPSH' (a TOUHEE, B My3BIKAILHOM (OJIBKIOPE JTOKATHHOI
IPYNNbl  MPHIY3CKUX KOMH) TPaIWIUs HCIOJHUTECIBCTBA Ha TPaJAMIIMOHHOM
MHOTOCTBOJILHOM a’po(oHe Kyuma yuncan COXpaHWIACh 10 HACTOSIIETO BPEMEHH.
[To yHuBepcanbHOM Kiaccu(PUKAIMK MY3bIKaJIbHBIX HHCTPYMEHTOB . XOpHOOCTENS —
K. 3akca, kyuma wuncan® (mocn.: Kyuma — TpH, YuUncax — CBUCTOK) OTHOCUTCS K THUITY
dueiier IMana® (un. Ne 1). Kyuma uuncan — AHCTPYMEHT aHCAMOJIEBBIi, KOITMYECTBO
MCIIONHUTENEH Ha HEM JOJDKHO OBITH HE MEHee JBYX 4eI0BeK . VIHCTPYMEHTAIbHBIN
KOMILIEKT 203 (JI0CIL.: Tapa) BKJIOYAeT B ceOsl 1Ba MHCTPYyMEHTA: OONBIION (6100/Ch10)

U MaJCHBbKHUH (uudm), KaXIbli U3 KOTOPBIX COCTOUT M3 TPEX MrpoBbIX TpyOOK. ITpu

! SrHudeckas Tpyma KOMH-3BIPSH TPOKHBACT HA TePpUTOPHH 3amagHoro Ilpumypamss. MX s3Ik
OoOHapyXHBaeT POJICTBO C KOMU-TIEPMSIIKUM U YAMYPTCKUM SI3bIKAMHU U OTHOCHUTCSI K IEPMCKOI
rpyrmne GUHHO-YTOPCKOH SI3bIKOBOM CEMBH.

TepMUH uuncan MO OTHOIIEHHIO K MHOTOCTBOJIBHOM (QuieliTe 3aUKCHpOBAaH TOJBKO HAa KOMH-
3BIPSIHCKOM TeppuTopuu [3, c. 12].
% Dieiita Iana — a3poGoH (JIyX0BOI My3bIKAIIbHBIA HHCTPYMEHT); COCTOUT M3 HaOOpa OTKPBITHIX C
OJHOW M 3aKpBITBIX C JIPYrodl CTOpOHBI TpyOOK (CTBOJIOB) pasHoil amuuHbl. [lo cucremaruke
3. Xopubocrens — K. 3akca ¢uetita [Tana numeer unnekc 421.112.2 [9, c. 256].
4 CymiecTByIOT TakKe ABYX- I TPEXCTBOJIBHBIC (IICHTHI, PEIHASHAYCHHBIC [UISi OJHHOIHON HIPEL.
OnHaKo OHUM UCTIOIB3YIOTCSA PEIKO U MPH OTCYTCTBUHU BTOPOTO UcHojHUTENS [6, ¢. 50].
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3TOM MHCTPYMEHTBI HACTPAMBAIOTCS MO0 CMEKHBIM TPE3BYUYHUSIM, HallpuMep, C-e-g u d-

f-a[s, c. 217].

Un. Ne 1. Kyuma uuncan

(TmoneBbIe MaTEpHAIIBI aBTOPOB)

OnHMM U3 TNEpBBIX YYEHBIX, OOpATUBILIMX BHUMAHHE Ha KOMH-3BIPSHCKHE
MHOT'OCTBOJIbHBIE (PJIEHTHI, pacnpocTpaHéHHble Ha Tepputopun [lpuiy3ss, ObLI
K. B. KButka® [4, c. 249]. 3mech xe, B 1937 romy H3BeCTHBIM (OIBKIOPUCTOM
H. M. I'pexoBofoBbIM Ha (oHOrpad ObUIM 3amMCaHbl TPATULIUOHHBIE HAUTPHILIN Ha
kyuma uyuncan [6, c. 3]. C 1961 rona uzydeHneM My3bIKaIbHOTO (HONBKIOpA (B TOM
qyyclie M HHCTPYMEHTAJIBHOTO  HCHOJHUTENbCTBa) [lpumy3ss  3aHUManuch
HCCIIEIOBATENN TPaguUMOHHOM KyiabTypbl Komu A. K. Mukymes, [O.I. PoueB un
I1. . Yucrtanés. CoOpanHblii ©MU MaTepuan XpaHuTcs B CHIKTBIBKAPE B apXUBHBIX
dougax llenTpa dompkaopHbix ucciaeaoBanuii Ha O6aze [THUJI ®AU CoiktlY u B
apXMBHOM (poHIie cekTopa (Qosbkiopa MHCTUTYTA s3bIKA, JUTEpaTyphl U UCTOPUU
KHI[ YPO PAH®.

B aBrycre 2010 roga cocrosiyiach SKCHEAUITMOHHAS TOE3/IKa aBTOPOB JaHHOMN
cratbi B [lpmny3ckuii paiton PecnyOnuku Komu. bbuio oOcnemoBano cemb

HaceNEHHBIX MyHKTOB: ¢. O0bsueBo, a. Yépusil, c. Homyns, c. Cnacnopy06, 1. Paid,

> DKCIeNIHOHHBIE MaTepualibl YY4EHOTO XpPaHATCS B PYKOIUCHOM apXuBe KaOMHETa HapOIHOU
MY3bIKH MOCKOBCKOI TOCYAapCTBEHHON KOHCEPBATOPHH.
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n. Kynura, n. JluxauéBckas. Martepuanbl, coOpaHHbIE BO BpeMsl SKCHEAUIINH,
MO3BOJISIIOT CHIENIaTh BBIBOJ O TOM, YTO CETOMHS Kyuma uuncav OBITYeT TOJBKO B
cene Uépupim  [lpwmysckoro  paiioHa. bmaromaps  yJacTHHKaM — aHcamoOIs
«YEépHBIICKAE YUTICAHUCTKW» TPAJIWLIMS WUTPbl HA UHCTPYMEHTE HE YTpay€Ha, U OH
70 CUX TOp (YHKIIMOHUPYET KaK CPEau CTApIIEro, TaK M MIIAJIIETO MOKOJEHUS
VICTIOJIHUTEJIEH.

Hcropuueckyto Tri1yOMHY Tpagulldd Mbl MOXEM HU3MEpPUTh TOJIBKO 0
COXPAHMBIIUMCS 3alHUCSIM, KOTOpble B TOW WJIM HWHOM CTENEHU OTPaXKaroT
KyJbTypHBIE (akThl mponuioro [2, c. 19]. B ¢onbkinopHom apxuse [leTpozaBoackoii
KOHCEPBATOPUM HUMEIOTCSI ayAHO03alUCH YEThIPEX HAUTpbIIeH, 3aUKCUPOBAaHHBIX B
TEUECHHE TMOCIECIHUX TSATUACCATH JIET OT YEPHBINICKUX YUIICAHUCTOK: «Hosanomy»
(xomu-3pIpsiH. — «Ilo detbipe»), «Mcnoonom» (komu-3bipsin. — «Katanuey), « Kymuwa-
kamway (KOMU-3bIpsH. — «Opén-copokay), «Ko-ko» (KOMU-3BIPSH. — «KyKymKa>>)7.
JlaHHBIE SKCHEIUIIMOHHBIE MaTEpUalibl TO3BOJIAIOT TOBOPUTH 00 YCTONYMBOCTU
TPaJUIIMY UCIIOJTHUTENBCTBA HA Kyuma yuncan B cene Yepubi [Ipuny3ckoro paitona
PecnyOnuku Komu.

N3ydyeHne TpaauUMOHHOW MY3BIKM C MOMOIIBI0 KOMIIBIOTEPHBIX TEXHOJIOTHN
SIBJISIETCS OJTHUM u3 MIPUOPUTETHBIX HaIpaBJICHUM COBPEMEHHOTO
ATHOMY3bIKO3HaHHUS. B CBSI3M € 3TUM BOOPOCHl METOAOJOTHH  ONUCAHMS
MHCTPYMEHTOB, HX AaKyCTHYECKMX I[apaME€TpOB W TNPEACTABICHUSA MOIYYECHHBIX
pe3yJbTaTOB CTAHOBATCSA KIIOYEBBIMU. 3aJady JaHHOM pabOThl MBI BUIUM B
M3YYECHHM 3BYyKa TPAJULHMOHHOTO WHCTPYMEHTA KOMU-3BIPSAH KYUMA HYUNCAH C

IIOMOIIBI0 COBPEMEHHBIX KOMIIBIOTEPHBIX TexHosoruid. Ha mnpumepe Haurpeima

® ABTOpBI BBIPAXAIOT OIArOZAPHOCTH 3a mpegocTaBieHHble Marepuansl T. C. KaneBoil u
A. U. [1aHoKOBY.

" Cpenu cobupareneii: E. Kamuunna (1960-1970), T. H. Byruyk, C. B. [leryxos, E. A. llleuenko
(1996, CrikthiBKap), A. A. BoitroBuu, H. A. Illampaii (2010).
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Honanom, 3anmmcaHHOro B pa3Hble TOAbI OT YEPHBIIMICKMX YHUIICAHUCTOK,

8
MPOAHATU3UPYEM 3BYK C IIOMOIIBIO KOMITBFOTEPHBIX TPOTPAMM .

PaboTy co 3ByKOM MOXHO Ha3BaTh OJHON M3 CTApEHIINX MYJIbTHMEIUWHBIX
GyHKIUI KOMMBIOTEPOB. «3BYK — 3TO OCOOBIM BHJA MEXaHMUYECKHUX KOJIeOaHHIA,
CITOCOOHBIM BBI3BATh CIyXOBbIe omymieHusi» [1, c¢. 11]. TpagunmnoHHO clyXoBO€
BOCIIPUSITUE  MY3BIKAJIBHOTO  3BYKa  OMPEACISIETCS  8bICOMOU, mMeMOpoM W
epomkocmoio. COOTBETCTBYIOIIEE (PU3NYECKOE SBICHUE MOXKET OBbITh OMUCAHO
aMIUIUTY101 Kosie0aHuid, (POpMOM BOJIHBI M YACTOTOMN KOJIEOAHUN.

Kyuma wuncan otHOcUTCS K JlaOuWalbHBIM (CBUCTKOBBIM) a’podonam. B
mpoiiecce 3BYKOOOpa3oBaHUSI IMPU UIPEe HA TAaKUX HHCTPYMEHTaX y4acTBYIOT
CIEyIOIME KOMIIOHEHTBI: 2eHepamop — WUCTOYHUK SHEPIHH, BbI3bIBAIOIINN
JIBMKEHUE BO3/YIIHON CTPYH (ABIXaTEIbHBINA ammapar); eubpamop — KoJIeOIomascs
OTHOCHUTEIBHO OCTPOrO Kpasi BO3AYIIHAS CTPYS; pe30Hamop — BO3AYIIHAS MOJOCTh B
TpyOke. [Ipomecc 3BykooOpa3oBaHMsI HA Kyumda duncau TPOUCXOTUT CIIETYIOIIUM
o6pazom’;

— Kak/1ast TpyOka B HAaOOpe BOCHPOU3BOAUT TOJBKO OJIUH 3BYK OMNpEAeIEHHON
BBICOTHI;

— BO30yXKJIeHHE 3BYKOBBIX KoOJIeOaHUW B TpyOKax MPOUCXOTUT 3a CUET
BO3AYIIHOW CTPYH;

— TIPUHIIUI OPTaHU3AIUU TPYOOK B KOMITJIEKTE — JIMHCHHBIN;

—3BYKM HUMEIOT KpaTKyl0  MIPOJOJDKUTEIBHOCTb, 4YTO  OOYCIIOBJIEHO

BO3MOXKHOCTAMH YCIIOBCUCCKOI'O JbIXaHHA,

8 Anasmis HaWTpbIIIEH MPOBOJAWICS HA MEPCOHAIIBHOM KOMITBIOTEPE, KOTOPBIA OCHAILIEH 3BYKOBOM
kaproit SB Audigy 2 ZS, nuana3oH kBaHToBaHHs 24 OuT, yactoTa muckpetusamuu f,= 92 kI,
OTHOIIIEHHE cUrHal — myM nopsiaka 108 dB. Bee Haurpeimm onudpoBanbl 1 coxpaHeHbI B opMarte
WAVE. Aynno3axBar OCYIIECTBISUICA C MOMOIIBIO mporpammbel Sony Sound Forge Bepcum 9.0.
ITpu aHanmu3e 3ByKa UCIOJIB30BAIUCh TeopeTnueckue meroasl M. A. Annommnon u A. B. XapyrTo.
‘Ipu amammse 3BYKOOOPA3OBaHHMS HA KyuMd UUNCAH Mbl OCHOBBIBATHCH Ha OIMCAHHAX
aKyCTHYECKHUX CBOWCTB MY3bIKAJIbHBIX HHCTpYMeHTOB M. A. Anpomunoii [1, c. 208-281].
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— TPOMKOCTh 3ByKa (B OCHOBHOM CTa0WJIbHasi) MOXET OBbITh YCHJICHA WU

10

ocnabJieHa JIMIIb B Y3KUX Mpenenax .
N3BeCTHO, YTO 3BYK, CO3[aBa€MbIil MYy3bIKaJIbHBIM HHCTPYMEHTOM, HMEET TPU

YacTH: aTaKy, CTallMOHAPHYIO YacTh U 3aTyxaHue [1, c. 57].

—

11
Hn. Ne 2. YpoBHerpamma 3ByKOBOT'O CUTHaja

3BYK Ha Kyuma Yuncau XapakTepU3yeTcs JTMHHBIM OTPE3KOM CTAIllMOHAPHOM
JaCTH U KOPOTKUMHU TEPUOJTAMH aTaKW M 3aTyXaHus. BpeMs ataku 3ByKa KoJeOieTcs
ot 0,013 no 0,070 cek., crannonapHasa yactb giuurcs ot 0,100 go 0,500 cek., mepuona
saryxanus — 0,038-0,068 cek. Jlns jandpHEWIIEro aHaiy3a HCIOJIb3yeTCs
CMAYUOHAPHAS TaCTh 3BYKA.

CnemnuanbHble KOMITBIOTEPHBIC IPOTPAMMBI  TO3BOJISIIOT — aHAJIU3HPOBATH
3BYKOBBI€ siBIeHHA. C TMOMOIIBIO CHEKTPAIHHOTO aHajdnu3a MOKHO Pa3lIOXHTh
CIIOKHBIM aKyCTHYECKHUI CUTHAJI, CO37]aBaeMbIil pa3IMYHBIMU UCTOYHUKAMU 3BYyKa, Ha
Oonee mpocThie cocTapiisttone [1]. Takum 00Opa3oM, ¢ MOMOIIBIO rPadUKOB CIIEKTPa
OJTHOTO 3ByKa MOXXHO TIPOCICAWTh aMIUTUTYAbl KoOJIeOAaHWH, HAXOASAIINECS B
onpeneaéHHOM MaTeMaTHYeCKOM COOTHOIICHWH. ODTO COOTHOIICHHUE SIBIISCTCS

IIaBHBIM Ka4€CTBOM, KOTOPOC TIIO3BOJECT OTIIMYHUTL OJWH 3BYK OT JpYyroro.

0 VyureiBas Bce TepeunCIICHHBIC MPOLECCH 3BYKOOOPA3OBAHMS HA KVUMA YUNCAH, HEOOXOIUMO
MIOMHHUTH O TOM, YTO B OCHOBE WIPbl Ha Mapax MHCTPYMEHTOB JIEKUT MPUHIMUI MOOYEPETHOTO
VCIIOJIHEHUS JIBY3BYUYMH ABYMs UCIOJHUTENSMU WIN UX TPYNIIAMU B ONPEAECICHHON PUTMHUYECKON
MOCJIEI0BATENBHOCTH.

" Crpenkamm oTMedeHB aTaka 3ByKa (3enéHas), CTAIMOHAPHAS 4YacTh (KpacHas), IEpHOJ
3aTyXaHus WIH criaja (CUHss).
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[IpuBeném mpumepsl CIIEKTPaTbHBIX IPAPUKOB MEPBOT0O 3ByKa HAUTPHIIIA Honsnom™,

3anmucaHHoro B pasubeie roabl (1960, 1996, 2010). [IBymepHSbIid rpaduk mokaspiBacT

. o 1
CIICKTp CUTrHalia B OIIPCACIICHHBIMN MOMCHT BPCMCHU 3.
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Hn. Ne 3. JIBymepHblii rpaduk nepBoro 3Byka Haurpsiia Housanom-60
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MHKoBaR 3arpysKa: CHIMOK
CHAMOK ...
CHAMOK ...

Hn. Ne 4. JIsymepHbIil rpaduk nepBoro 3Byka Haurpslia Housnom-96

12

[TockonbKy 3ByKOU3BIICUEHHE Ha JTAOUATIBbHBIX adpOo(OHAX TUMA KYUMA YUNCAH XAPAKTEPU3YETCS
UTpOil ABY3BYUYHMSIMHU, CHEKTPAJIbHBIN aHAIW3 B CTAaHAAPTHBIX MporpaMmax 3arpyaHéH. [Toatomy
népHBoz[sITcsI JTaHHBIE YCPENHEHHBIX CIIEKTPOB.
¥ o BepruKamu — A — aMIIHTY 4, 1O TOPU3OHTANH — f — yacToTa.
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Hn. Ne 5. JIBymepHsbIil rpaduk nepBoro 3Byka Haurpsia Honsnom-10

Kak BugHO W3 rpaduKoB, MUKOBas aMIUIUTYyAa IMEPBOr0 3BYyKa TPEX BEpCHUM
HaUTPHIIIa UMEET MPUMEPHO OJIMHAKOBYIO YACTOTY: HAUTPBILI HOsA10M, 3aTTUCAHHBIN
B 1960 rony (Honsnom-60) — 908 I'i; Hamrpeitn Honsiom, 3anucanabiii B 1996 roay
(Honsanom-96) — 917 I'u; waurpeim Honsiom, 3anucanubii B 2010 rony (Honsiom-
10) — 910 I'u. JlaHHAS YaCTOTAa COOTBETCTBYET TEMIICPUPOBAHHOMY TOHY — aiS’ (15
JMe3 BTOPOM OKTaBbl). BUIIHO, UTO 3BYKOBBIE KOJICOAHUSI UMEIOT MEPUOIAYECKUI
XapakTep CI0KHON cCuHycouaaabHOu GopMbl. «[Iuku» rapMoHHK 0OHAPYKUBAIOTCS B
cnektpe Haurpeima Honanom-10 Bmiote a0 dactorel 30 kl'm, 37mech Ha Oosee
BBICOKMX YaCcTOTaX peryJisspHas CTPYKTypa pa3pyllaeTcs, yCTynas MECTO ITyMOBBIM
COCTaBIIAIONIUM. A B Haurpsime Honsuiom-60 u Honsanom-96 «mukuy» BBISIBISIOTCS 10
gacToThl 22 k1, T.€. Mbl HaOIIOaeM TEPUOAUYECKYIO CTPYKTYPY «IIHKOB)»
MPaKTUYECKH JI0 KOHIIA 3BYKOBOTO JHamna3oHa. TakuMm oO0pa3oM, C TOMOIIBIO
KOMITBIOTEPHBIX TEXHOJIOTHI MBI MOXEM MPOaHATN3UPOBATh AMIUIATYAbI KOJIEOaHUN
Ka)XJI0T0 OTJICILHOTO 3BYKa HAUTPHIIIIA.

OpHolt U3 XapaKTepHBIX 0COOCHHOCTEN UTPBI HA KYUMA YUNCAH, BIVSIONICH Ha
TeMOp, SIBISETCS HAJIWYME IIYMOBBIX COCTaBISAIONIMX. YacTh BO3/yXa, pacceKasiCh
UTPOBBIM CPE30M CTBOJIA, MOMAaeT B HEro, MpUBOJA B KojiebaHWE CTOJO BO3ayxa

BHYTpHU TPYOKH.
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Hn. Ne 6. IrpoBoii cpe3 CTBOJIA HHCTPYMEHTA

OcTtanpHOM BO3AYX cO3HaeT «IIyMoBou 3(dekt». CaM (axT mpHUCYTCTBHUS
IIIYMOBBIX TPHU3BYKOB, BO3HHUKAIOIIUX OOBEKTUBHO, — BEChbMa IIpPUMEYaTEIICH.
B teopun  eBpomeicKOW  KIACCMYECKOM  MY3bIKM HMX  IPUHITO  CUHUTATh
BHEMY3bIKQJIbHBIMA KOMIIOHEHTaMU 3ByKa. HO B My3bIke, UCIOIHSAEMON Ha Kyuma
yuncax, HANMPOTHUB, WUMEHHO OSTU TaK Ha3bIBAEMbIE HEMY3bIKAJIbHBIE TPU3BYKHU
MPUAAIOT 3BYYaHUIO HALIMOHAIBHO XapaKTEPHBIEC YEPTHI.

Jlayiee MBI TIpOaHATM3UPOBATIN Bepcun Haurpeima (Honsanom-60, Honsnom-96,
Hénsném-10) ¢ momoinpeio KommpioTepHoit nmporpammbl SPAX 2000, pazpaboTaHHOM
A. B. Xapyro [7].

Crneunduka paboThl B 3TOH TIporpamMme 3akitoudaercsa B chemyromem. Ha
OCHOBaHUU 3arpykeHHou B nporpammy IIK ayauosanucu cozmaéres COHOFpaMMa14.
CHauana (opMHUpPYIOTCS TOCIEI0BATEIbHBIE «KAApPbD) JTHUHAMHUYECKOTO CIIEKTpa C
HAJIO’)KEHHOM CeTKOM BpeMeHHBIX 0TMeTOK (0,5 cek.). [Janee — «xaapbi» I/I3MepeHHﬁ15

Ha un. NoNe 7—8 moka3zan Mapkep BpeMEHH, KOTOPbI YCTAHOBJIEH Ha MEPBOM
3ByK€ Hawrpblmia. Ha «MIHOBEHHOM» CIEKTpE BHUAHA NEPHOAUYECKAs CTPYKTypa
3ByKa, OOpa3oBaHHasi «mHKaMu» 00epToHOB. C TMOMOIIBI0 MapKepOB MOKHO

IMpOaHAJIU3UPOBATH K&)K)IBII\/'I «IIHUK» KOHKPETHOI'O IICpHuoaa.

14

MpI1 nipesiaraeM paccCMOTPETh COHOTPAMMY OJTHOTO HHCTPYMEHTAIBHOTO TIEPHO/IA.
1 H3mepenne — 3To 0TOOpakeHHe «MTHOBEHHOTO CIIEKTpa» MpH 33JaHHOM TOJIOKEHUU MapKepa
BpeMeHHU (BepTUKAIbHAS/TOPU3OHTATIbHAS JTMHUS ).
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SPAX (C) AKharuto, 2000-2010 Source file: Henaneim_KanuHuHa-11m
Volume, dB

0B WW
-60
Current
1 Hz S(f). oB
50007
<
40007 - =
A¥ A R - & x3-%
30007 s :
-~ PN A TP =
- 4 R b = 3 g
&“A’-‘ 1 . < e PSS X
b m Sar | — 3 S ot 8 g
2000, «:9'-7;_____, Q&‘: %-—\ P %

Hn. Ne 7. Conorpamma Haurpslia Hénsanom-60

SPAX (C) AKharuto, 2000-2010 Source file: HenaneiM1996-11
Volume, dB

-60

Current
f Hz 3(f), dB

5000 j

4000

3000 - - Ssivionn 2%

20007

1000

!
8 J\AAA\AAWA,AAMJ\. A Ak

0.00 2,00 400 6.00 g00| 0

Hn. Ne 8. Conorpamma Haurpsima Honsanom-96

Crneunduka MHCTPYMEHTA TaKOBa, YTO HCIOIHUTENIb MOXKET JTOMNOJHUTEIHHO
BIIMSATH Ha BBICOTY «CTaHAApTHOrO» 3ByKa. Ha mpeacTaBieHHOW HHMXKE COHOIpaMMe
BHUJIHO, YTO TPETh FAPMOHHUKA MOBbIIIAETCS. [10 TMHUM OCHOBHOT'O TOHA MOBBIIIIEHUE

MCHEEC 3aMCTHO, O 4éM CBUACTCIILCTBYCT €TI0 CIICKTP.
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SPAX (C) AKharuto. 2000-2010 Source file: Henanem 1996-11
“Volume. dB
08B [ immgn o [ Al [N A T v [N rr o e T
/ \/ VY \}/ V N NPT\ N T o
-60
f Hz r | 1
500071 | ‘ \
{ | |
[ \
40007 | | |
30007 l |
Wit s | e ——
wit ) |2 L e e P N e v [ sy
o, ‘ = [ - | | 4 i
20007 | 5 - ‘ e Leamns T wl (G == N " e et
| {
— e ~ P ¥A - - | A - \ f R
3 f | o e | \ JO T
| { . | A e ¥ - Al .l
1000 . - . 2 £ - .
| | 4 | ek o . |
gaosl ik b =3 ' ¢ A
2 8.73 ’ 10.73 12,73 . ! 1473 ' 16.73 Time. s

Hn. Ne 9. Conorpamma Haurpsla Honsanom-96

Janee co3gaercst yCpeIHEHHBIA CIIEKTP W U3MEPAIOTCS ero mnapamerpel. Cam
crektp (crpaBa) oToOpakaeTcss TEMHOM 3aIMBKOM, B KOTOpPO 00Jiee CBETIBIM TOHOM
OH TIOKa3aH B HarypaJbHOM Macmrade (uin. Nell). IIpomepsitoTcs —«muKu»
YCPEOHEHHOTO CIEKTpa: (PUKCHpPYETCS 4acTOTa, BHICOTA U OTHOCHTEIBHBIM YPOBEHB
MOIITHOCTH B Jienir0enax (1o CpaBHEHHUIO ¢ MAKCUMAaJIbHOM TOUKOM BCel 3amucu). ITu
JAHHBIE TPEACTABISIIOT CcO0O0M omucanue GOPMAHT W JOMUHHUPYIOIIMX (BO BCE

BaHHCH) TOHOB OAHOI'O IICPpHUOJA.

SPAX (C) AKharuto, 2000-2010 Source file: HensaneiM1996-11

Volume, dB
0dB MWWWWW
-50
Time mean
f Hz S(). dB
50007
4000
3000 — s v ~
- —
s - j b L
20007 o o ™ o -
i e e
Der— - v BU—— o
e v e, W i e i
10007 =
'. \
D , ‘ T T T T
0.00 2,00 400 6,00 g0o| 0 gl

Hn. Ne 10. Conorpamma Haurpseima Hosiom-96 ¢ yepeqHEHHBIM CIIEKTPOM
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Takum 00pa3om, B OTIMYME OT YEJIOBEUECKOIO yXa, KOTOPOE HE MOXKET
CJIBIIIATh 0OEPTOHBI 3ByKa B MOJHOM 00BEME, KOMIIBIOTEPHAS MPpOTpaMMa MO3BOJIAET
JETAIbHO MPOAHATU3UPOBATh 00EPTOHOBBIN COCTAB KaXK/IOTO 3BYKA.

Ecnu e B 0lHOM TOYKE BpEeMEHHM MPUCYTCTBYIOT JBa WJIM TPU 3ByKa (Kak B
HAIlIeM ciydae), o0pa3yercsi CUCTeMa 00EpTOHOB OT Ka)xJ0ro u3 HuX. B pesynbprate
BO3HUKAIOT JIBE CHUCTEMBbl OOEPTOHOB C Pa3HbIM «IIarom» IO 4acToTe (B CPEIHEM
pPaBHBIM YacTOTE€ OCHOBHOro ToHA). IlpuBeném Tabmuily 0OEpPTOHOB OJHOTO
nBYy3Byuuss B (pukcupoBaHHOM BpemeHH 8,920 cek. B Hawrpswime Honsaiom-96
(tabmuna Ne 1). IlepBbrii cronberr TabmuIbl — 93TO HOMEpP TOHAa B OOIIEH
MOCJIEIOBATEILHOCTH. BTOpOl — ToYka MakcMMyMa (dacTtoTa oOepToHa). TpeTtwit —
OTHOCHUTEJNIbHAsi TPOMKOCTh B ab (oHa Oepé€rcsi OTHOCUTENBHO CamMoOro TPOMKOTO

3ByKa B 3anmucH). YeTBEPTHIN — yacToTHAs 1ojoca 1o yposHio 30 nb.

Tabmuma Ne 1
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OcHoOBHbIE YaCTOTHI 1aHHOTO ABY3BYyuus —751 't m 909 I'11.

W3BecTHO, 4TO MPHU UTPE HA MY3bIKAJIbHBIX HUHCTPYMEHTAX TUIA KYUMA YUNCAH
4acTOThl OOEPTOHOB MOTYT OBITh JIMIIb OTHOCUTEIBHO (HE TOYHO) KpaTHBI 4acTOTE
OCHOBHOTO TOHA, YTO MOATBEP)KAACT BBIMICTIpUBEACHHAs Tabmuma — 751 # 1515,
909# 1901 (cM. Tabmuiry Ne 1).

[TpuBeném mpumep cinyxoBoil HoTauuu Haurpbiiia Honanom-10 (pparmenr,

npumep Ne 1).

[Tpumep Ne 1

h s k I I

= ™ 1 1] ™ 1

e

) N \

o = 1 'Y 13 I
e e

U j

OtoT ke (parmeHT MbI pacmuppoBanu ¢ momoiisio [1K. KommnbsrorepHsiii
aHanu3 JaéT BO3MOXXHOCTh PAaCCMOTPETh CTPYKTYpPYy HaWTphIla Ha YETHIPEX
ypOBHSIX '®: 4acTOTH KakI0ro 3ByKa (B ['Il) B HX COOTHECCHHH C TEMIICPHPOBAHHOM
BBICOTOM, pUTMa CMEHBI 3BYKOB B COOTHOIIECHUU C BPEMEHHOU MPOTKEHHOCTHIO

KaXJI0TO U3 HUX B cekyHnax (mpumep Ne 2).

[Tpumep No 2
913 669 756 930 687 670
834 640 640 759 774 637 637 751
ais ¢ fis ais ais f ¢
gis dis dis fis g dis dis fis

04641 05,005 05374 05,701 06025 06395 07.107 07.806

16 KoMmnploTepHblil aHalINW3 MO3BOJSET BBIABUTH M JPYIME€ YPOBHHU CTPYKTYpbl Haurphbllia:
(bopMHpoBaHKE 3ByKa, YPOBEHb MOILITHOCTH, T. €. TPOMKOCTb, CKOPOCTb 3BYKa U T. 1.
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Ecnu 3amucath 3Ty KOMIIBIOTEPHYIO pacliudpoBKY B TEMIIEPUPOBAHHOM

CTpoe, TO OHa Oy/AeT BHITIAACTh Tak (rmpumep Ne 3):

[Tpumep Ne 3

o} A
g = 13 IAY f
[ 72 IAY [ 72 [ 7] I y
Vi - | PN
f) A
g = L IAY | N I
T [ 7] A\ y I
| i

CpaBHuBas JBe paclin(pOBKH, MOKHO MPUHTH K BBIBOAY, YTO IIPH HOTHPOBKE
Ha CIIyX HAIlle yXO «JIOCTPauMBaET» HAWTPBILI C YYETOM 3aKOHOB €ro IOCTPOCHUS B
paMKax ONpeIeICHHON TpaauLIu.

['OBOpUTH O MpEBAIMPYIOMIEM 3HAYEHUU TOM WM MHOW pacmiM(ppoBKU — HE
BXOJUT B 3ajiaud Hamie padbotel. Ho oTMeTHM, 4TO CiIyX KakJoro uejioBeKa MMEeT
CBOM OCOOEHHOCTHU IIPU BOCIPUSTUHU BBICOTHI, TEMIIA, pUTMa, TeMOpa. KomnbroTepHas
pacuppoBKa MPU3BaHA PA3PEIIUTh CIOPHBIE BOIPOCHI.

A. B. XapyTo17 OmpeAensieT OJHOW W3 TJIABHBIX 33Ja4 KOMIIBIOTEPHBIX
UCCIEN0BaHUM 11711 (DOJBKIOPUCTOB 3BYKOBBICOTHYIO paciIuppoBKy (OHOTrpaMMBbI
KOHKPETHOTO WCIIOJIHEHHS], dukcaruio TEMIIOPUTMHUYECKOTO pHUCYHKa,
IMHAMMYECKUX OTTEHKOB M APYTUX XapaKTEPUCTHUK, B YACTHOCTH TEMOPOBBIX [8,
c.78]. Ha wam B3rsa, TeMOpOBBIC XapaKTEPUCTHKH JUIS HUCCIIEAOBaTEINCH-
ATHOMY3BIKOJIOTOB UMEIOT IIEPBOCTEIIEHHOE 3HAYEHUE HAPSy CO 3BYKOBBICOTHBIMM.

Takum 00pa3oM, HCHOIB30BAHUE COBPEMEHHBIX TEXHOJOTUH TO3BOJISIET
YBUAETh TPAJULIMOHHYIO MY3bIKY 1O JAPYIMM YIJIOM 3pEHUS, BBISIBUTH

HETO/BJIACTHBIE CIyXy, HO TOYHO (UKCcUpyeMble amnmaparypoid €€ HOBBIC

o XapyTto A. B. — KaHIUAAT TEXHUYECKUX HAYyK, JOIEHT, 3aBEeAYyIOIUH Kadeapoil My3bIKaabHO-
WH(POPMAIMOHHBIX ~ TEXHOJOTMH  MOCKOBCKOM  TOCYIapCTBEHHOM  KOHCEPBATOPHUH WM.
I1. K. YaiikoBckoro.

39



Myswikanvuwiil scypran Esponetickoco Cesepa Ne 1 (13), 2018

XApPAaKTCPHUCTHUKH, KOTOPLIC 3HAYHUTCIIBHO PACHINPAIOT HAIIW ITPCACTABICHUA 00 cé

YCTPOMCTBE U IMICUXOJIOTUH €€ BOCHPUSITHSL.
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