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3. 13otaieiae~aneed nifad.  Iseioeieastine 6aeoid: iad+iay
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VNIV VSN

ol ideaeesediey & vaee (A. 1. Uaadiaeseeé, 2005, fi. 369). iof

yoe eade, iieleaiey fasaseeaapony, 60iiyjpofy, casdaieypofy a
@aéll eéal ycléa. 1asasia 1o noasad sl é adi isiai

00064, Thedieae+anée adniia aieaciaiai. Eiaiil 4 yoii ia ae-

4@1 iog+eio ianieiaiey 1aied Aidoeasencia asoaeie. Eiaii

caani éaiaony iiciadaodéuité anidéo A ca iiaia, ca ficia-

ludasiaeoeeé A.1. lngedied Tieiaied Dacedeney. I.: janeaaed IiE,
2005. K. 672.
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51684600 alcieeiadiey ModaAITHOAE, A04I0A 16140AIT Sacae-

08y & 0.1, iSTace0eall ARa ea+afdaa (Aistou & ilpeaiey) sae-

i0 4000 618TgT (A yoii 8aé dac i8148aIal) caaaid fidiadeal, a

ofi ~efied & +Adac onelaey daasecasee fdi. OfBUET oiaaa Tl
Teeeaa0U ea-AR0AAINAT T4dactaaiey. A yoii Manea iefifiey fad+-
16 péle0 caesp+aR0NY & SacOAAIoa 0AGeD (151 A &e T4BAM0E 44Y-
dABIINMTHoe +&54c 085Aaceed0a104 5146800 (140AcH0) AAYOABUMTOR,
+838¢ AAi6 AAYOABUNMMOU, +A08C 0BAINEYOE ME0ABAE YO&s fidi &
6i1a0 effiadacee, Tataiey, atiieiaiey MAIAROINE BTA80TA.

IearenbHOCTL B (hOPME KYJIBTYPbI—

YHUBEPCYM
JEATEJBHOCTHU

HpUHECC IIOHMMaHWA,
pacumpPOBKH, « BEIPALLIMBAHUA »
B KOJIIEKTHBHOM, KOOLEPHPO-

BaHHON IeATeJbHOCTH —_—

MHTEPIICUXMYECKOE

ITponece MHTEPHOPH3AIIIN —
IyXOBHadA NeATeJIbHOCTb

M ee PazBUTHe —a %

MHTPAIICMXWHYECKOE

IIpouecc
SKCTEPVMOPUBATIN —3=
MHIVMBUIYAJBHAA
JEATEJBEHOCTD

Konnexkrtuenaa MBICJIeIeATeJIbHOCTD,
KOOIIepali.., ==

JOIIOJHEHHME YHMBEPCYMA
JEATEJIBHOCTHM

bén. 1.1

04a18+anoal eaé flveaeuilé yéniaseidio. Adsed 16iioay iada-
da+a Ti0oa diaa feodaoeaia, o.a. Tielaied 1addaadaaiial 0aénoa
6+aieéll caaeneo 10 iiided daéoidia (iafnodiaiey, naiaar fidoa
e &0.) e, oaéel 1adacii, yoi Tauaéoeaii oaig+anéeé i6i6ann.
Tajatei: gia+eo, 04id+anoal  andadsa anoanoaaiiié (& noedeé-
ii€) 7audéoeaité i8iGann, a iofnpaa  Ooiaaidioasiiné. Ei-
fa~if, yoi ia fieiado eféonnoaaiind (1oaaiecoaitd) oaio+anéed
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IIponenypel onpeneneHn
(PYHKITMOHAJILHOM CTPYKTYPBI:

sudb. (cmamuueckas, NPOYECCYaIbHAA,
PYHKYUOHAADHAA ), NOCMPOCHUE PAZHBLL

METOLOJOT A cmpyxmyp
CHUCTEMHOI'O Ipouenypsl OMMcaHUA MaTePHATIA:

AHAJIM3A OpeaHUIAUUL, CMPYKMYPUposaHUe,
soeneueHUe 8 Npouecchl u 0p.
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1 dacita ieal. 1asané yoi daaeuiinol, iddanoaacaiiay
TTA&ilT yait e 6idiel & 6ecedd dece+anéseie Taudéoaie e yacaieyie. Aol-
aié ied yoi ied Gadaéodderioeé, fisdafoa fienaiey, iiadedé, iddaiaota e
406860 eadaelins Tadaciaaieé. E fei foiifiyony e eadaeeécedsiaaiind jauae-
00. x0T & ca+ai fié caaapo? Eadaeecediaaiila Taudeon yoi oaeed itaasee
(1844i400), 101604 caaapo (16aanoaasypo, ianoo) 1audéot 0didaoe+anéial ie-
da. Yoio 08ida0e+aréeé ied a ioeiveid Tieftaado, caaddo, idaanoaasyao iaeeé
Tal&éoeainé (daaeuité) ied.

Taiadl, fi oi+ée codiey aayoasuiinoiié i
i, ~01 & édeuosdad & Tad+aiee 0&1da0e+afieed e
aal eo+adi, Maaeaadl, oioiedsdi. A 1andéoeaine
aofy feaanoaedl (61+aofy néacaol, foiadiicecedé) idaaiaoi
(A.T. Uaaotacseeeé ¢ a4.). Noau&eoeaii a iiciaiee Taudeoeainé ied aoive-
+&i, 0.4 yaeyaony iaéel eoidll iiciaiey. I1dTaedia nenodiacecasee, Taia-
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1audéo,, dieaeia 6+&004a00Mny 16 dagaiee cadare oidiediaaiey iediaiccda-
iey géielieéia

JEATEJLHOCTEL YIIPABJIEHMA B HAYYHOI HIKOJIE

CTPYRTYPA

METOJEI YIIPABJIEHNMSA

¢ Ilpenmer — desimenbvHocmb
NO OP2AHUAUUU U
UMEHEHUIO JeaMeAbHOCTRU

¢ CocraB — memodst, delicmseus,
cpedemea (onwim)

¢ [lens — pazsumue
cYy6BeKMO8, COOPLAHUSAYUL
cYOBeKMO8 NOFHAHUS

=
¢ OOBeRTH — deameabHocmsb
cybBermos

* IIpouenyps! — delicmeus

JIEVICTBUSA YIIPABJIEHIIS

¢ OpHMEHTHPOBOYHLIE!
gwtdeaenue 3adauu, usmeHenue
yeau urk 3adauu, coodujerue
ananull o deticmauu, obpasey
npedmemnozo deticmeust u Op.

¢ McnonHuTebHbIe:
yrasanue, womanda, noMows
U 830UMONOMOUD, 8bIHOP
pewenus, nabiodenue,
Purcayul w anaaus
pesyavmama u dp.

* KOHTPOILHO-0IeHOYHBIE:
KOHMPOAb, OUYCHKT,
NUCMEHNHAA PEYeH3U,
noHUMAHUE U 0DocHOsaHUE
deticmeus, sawuma u dp.

¢ CTpyKTypHM3alMA 1
pecTpyKTypusanud y4eOHOTo
nporecca

® JIporpaMMmupoBaHue U
MJIaHMpoBaHue

* [IpoerTupoBaHme
00pas30BaTeNbHBIX IPOLIECCOB

¢ CorjacoBaHmne JeficTBUIT

¢ MogenupoBaHue

® VccaepoBanue nmoTpebHOCTEI,
MOTHBOB

¢ MOHMTOPHMHI OOCTHAKEHMIA

¢ JIpoM3BOACTBO Liesieit u
LIeHHOCTEeM

* KoMIeKcHbIe MeTObL:
(PYHRLMOHAILHBILA,
CUTYalMOHHBII
CHCTEMHBIN aHATMS

¢ CrenuaJbHbIE IPHUEMBI U
TeXHMKM: MH(POPMALIMOHHbIE,
MIPOBLIE M 1P,

¢ O0GuieHue

OTAIIBEI PASBUTHUA
CTHJIA YIIPABJIEHMA

* ABTOPHTAPHLII

¢ HKomneKkTHBHBIN

¢ JIMYHOCTHO-LeHT PUPOBAHHDIN
¢ CamoynpaBbJeHHue

¢ JlyXOBHBIN
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yoa 0idioea ¥.0a800 1iadel feaanoaey yeniadeiaio;, casado eadasecediaai-
i0é i610ann (1audeo!) o+aaiiar iiciaiey i1 oRafaiep (ol iad+ial igia-
jey, & ~anoiiiioé aeiodoeél adacéoeaiial idofaa. E ofeuél ia yoré Tiitaa

436Uea Teeil efieadl caéiinadiifnoe, eiaadeaion 6+aaial isicanna. E fodi-
e0U aaénoaeoacuil fata 1aolae+-aneed dagaiey. Riil & ad6aia (é a yoli idaa

A A. bagoiianieee), &1aaa a daasiiiioe 6+aaial i8i0anfia 14 ianoaeaado ia
2eanoéll e 18yiNl efifélciaaiee yoié 081660 éaé Taudéoa onajaiey 6+aie-
gaie. Yoio 140880 caaado aidodaiipp é14eas aaeeediey ia0dseasa, ilgeadiey,
aayodediiiioe. (i caaado o+&6 a0 ead eiadoeasiina aacm=aied a 6eceed.)
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fi0daceliité yéniddeidio aaniia adaai, Tiaoa isiaiayony Saaér.
A 1 i1addgaiiié 1a0iaeéa e da+e i €ado. lofpaa ia neo+aéi
iaadiéa eioadana é oeceéd.
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aciaiefioe-aneeé 6adagodd oacial dagdiey odoall & fadé+an iada-
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b.A.Nagsia 2 Asacianéay iad+iay séiéa i4oiaenoia 6ecesia
Edacél iyiiel enileiucoa-
i0& Miyoey (den.2.4). Tauée-
o0 7idoa yoi +afioe (ifa- Maremariieckie
A101A6A1108) Baasuiiioe; &i- ypaBHeHus (omeparnmn)
fa+ii, yol ia faia daaediifiou.
Yiiede+anéeesd tandéoa  yol I
aanodaéoee, iaéea nodaiaceca-
oee daaeuiial ieda; ed iao _
a 83aeuiinoe; yoi iaéed ¥iii- Teoperneckan cxema
e in s S ANGS L ANXANIAN XN i (omreparnui ¢ Hel)
olélaé+anéed; éadoeiée daaéu-
iifiog (A.1. Udasiaeseeé). i
fa idagoeéa fie +anol ainoo- I
iapo eaé ddasuinou. Oaidaoe-
+anéay fddla yol fefocadia _
eadaBecatRe, YOI élae+aneed| |OMIIPIMECKIE 00BERTb]
AMif0B6E082, AAROBABOI0A TAl- (smMIMpHyeckras cxema)
aéol, 0aéed éaé iaoddeaéuiay
of+éa, eadaelité aac, iaidia- I
i1a iled. Odivdoe+anéay ndaia
alnooiado 1iadeup egd+adaild O o Pt Giikrea
é(;‘é‘lAé.o sfioaeé. Eidiil oai- (maHHBIE M3Mepe1-11,-1f7[,
daoce+anéay ndaia (ad 1auaéod) IIPOTOKOJIBI,
fafoo dece+anéeé nidne; iaoa- IpoLelypPel 1 Ip.)
jaoé+anéed o6daaiaiey oaidee
aail ia iando. 18i6ann ¥aiau- Befi. 2.4
aéoeaacee, 0aidaoe+anéié noa-
i0, 0.4. ideaaiéy aé noaodna ¥.daaediinoes, Tiedadony fa oece-
+anéodp éadoeid 1€da, a 0aell ia Tiifaaiey iadée €ao0eio
ieda, eadaed e ieid fad+iial iigiaiey, oeéifiionéead inilaa-
iey. Yériaoeidioaslil eciadeoaeliod i16aaosan, eaé éfiiiaio
yifaudéoedacee, 0didaoe+anéié noaid, fiedapony ia dya iaoialn
élde~anéed ioeioeila : iadepaadiiioe (éaesedia iMiyoed aalaeony
éaé noaiaoecasey 100a), aifiidiecaiaeiinoe yéniadeiaioa, ia+e-
faiey yagaieé a 1iioad 0ai sed caéiiliadiinoyi, +of & a 16ed1ad,
aldasediey caéiiia ia iacdiaoe+anél ycléd, acaeiiadénoaey 1ad-
aéoa e ioedida ide eciadaiee, aiciieiiiou 6dadiaioacee e &iéa-
eécaoee isieannia (A.N.Nodiei, f. 188, 543 & 48.). Caidoei, +0o
danfiaodeaadiié oi+ée ¢daiey idéucy flaeaneouny i 6oaadeeadie-
=0 | | |
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ai 0+44i0é 1516ann, 140 adaiaié ia 1010leadied énoioe+anéial
i60e Ticiaiey, aa yoi e idaiciieeil a ideioeia (& ad.). Aleda
oial a1 146+-aiee ié 1aéi 6aéo i onaaeas A0My é
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yiiede+-anéeé. Aased aneceé géiéuieé eegl +b6anoaaiil aiiioeie-

1ado 100, ia 1Miéiado yaeaiey, 6+e0ael ana daaii ¥.ideaycliaadde
7006 08i1040e+aN6TA ciaied. Oaé +6anoaaiil aanodaéoiia (+a-
1) ala, Ysee0aéMneias foai .
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id dacaeaapueiny & aanodaéoii éiiésaoiial, ar fad+ial. lieo-
+adofy, +of i61aédia idé eco+aieé Tiloild 6aéoia e caéiifa a
jdainoacéa oaidee, a fainedaiaaoaediinoe e id+aoéifioe onoaii-
aie, 1dedioesiaie aayodeuiinoe, v&edé e a6. EIaiil iayiiinou
AAAAAAA e+anéed iiceceé, Tofipaa ia+aoéifou 1t

jaotaieiae+anée

défi. 2.5). liiyoif, +07 éaé 1audéo onaiaiey yéniadeidioediaaiea

&lid+i eolad aldaseadony a 110aadeaiino adénoaeyo, a oiaie-
y0. A ofi +efied 8a+U &ieeeia eaoe 14 Haiaiee anad 14otEia iao+-
iial iiciaiey éaé yeaiaioia yéniadeidioesiaaiey (fii. def. 2.6).
Gaiaoei, +of ana oaé facliaadila oaidace+anéea iaofad iigiaiey
a ainor GitAoG, fanfiiaii, yaey-

écidoaied , é fa iaa faal 1adavaou fiddceaglila aieiaied. N of+-

ée coaiey iaoiaieiaee, cia-aied eco+aiey dece-anéed eciadaieé
2ed4, 8 i9IfoT 6idiediaaied eciadeodelins iaanéta. N ini-

alp eciddaieé onoaiadeeaadony riioaaonoaed 1auaéoia oadicee e
1an4éoia ioesiad. Tofipaa ecidddied i NaTaeony 18101 & 1&élé
iacdiaoce+anéiée niadacee, a yaeyaony oece-anéei iaivanan. A
glia+ill A+aoa, yoi 116dadeaiila acaeiiasd ] Al-
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CTHJIE COBPEMEHHOTI'O
DHM3MYIYECKOI'O MBIITJIEHIMA

ITO HOPMbI HAYYHOIO MOAXONA
K MCCJIeJOBAHMIO

1 ero pesyJbTaTaM %

® Hayundsiii payuonaauim, BbIpaskeHHbIH
B NPU3HAHMM 00LEKTUBHOCTH 1
O3HaBaeMOCTH MUpa

o Ilpussanme JUHAMULECIKOZ0 PAIBUNMUL
mupa

* Cucmemmblil nodxrod B MO3SHAHUM
O6'BEKTOBR M ABJIEHMN

®  Muooicecmeennocmy onucarus (A3bIKIA,
Mozesn), IocenoBaTe/bHOe NpHiKenue
K MCTHHE

L] OZPGHU’{EHHOCTVHJ SHAHUA,
AR IT HG'IH}RGHHOCT]) OMIIMPHMYECKOTO 3HaHWMA
peéf. 2.5 DI p H

METOIBI HAYYHOI'O IIOBHAHHMA B ®MU3VMKE

SKCIIEPMUMEHTAJILEHEBIE TEOPETUYECEKIME
METOIbIL METO/IbBI

* Haburonenue ® Vpeanmusanmsa

® DKCIIePUMEHT * MogenmpoBasue

* lamepenne * BrIiIBIIKEeHME THIIOTES

* AHajiorMA
* BoyipnikeHue uieil, NPUHLUIIOB
e JleTyKTUBHBIH BBIBOJ

* ObobiIeHNne

® MuIc/IeHHBIN 9KCIIePUMEHT
¢ [I1aHMpOBaHME SKCIIEPUMEHTA

e VHTEpnpeTanmsa JaHHBIX

bén. 2.6

A 6+34i00 64ey0 iieell a04d&e0U & iBleeepnosesiaact fedao-
ea foiolil acaéiiadénoaey ide eciadaiee: a) éioaifieaiiiou

2) i0ial i a iAol félaifioe iadaaa+e, a) eas
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an uiié oaioee foiifieoasuit 0aid fofi+aoa ca
efifedaiaacaeai, ~of i6eadiaeo é éeiaiaoe+anéei yooaéoai ioe ec-

eliit  Aaychaapo, ai 1adans, i dagaieal dece-
+anéeod cada+, al a0id00, N 16ladadiedl yéniadeiaiota. E a 6aeil
7 a4dii, Gioy e 084ada Ik 21040e+anéié dafigeddiaée

fa 1iifad +6anoaaiins oidi Todasediey, a aia ed¢, (1997, 79).
T4 yoii iéaed & 88+
Tandé agadied enoi+ieéta oidiediaaiey ilgédiey ide 1a6+a-
ieé deceéd. Jediél ecaanoil neaadpuad fivaadéaied iGgeaiey
Yi1a1a0aiiia...c,. Oeed cadnu &ifoaoi+iT +4081 aéy Gadacoddenoeée
aony foil jauaéo ciaé

(A.1. U3asiae6ees, 1997). 14546% 1 VAORY if
i5aa86al ~6aR0AAINAT Todaceaiey: TUOUAIRA, ATHIBEYOR], T58A-
RoaABAIea (Ai. RGAI6 1A B8R.2.7). ARa yoé afiaéol, eas aadeaid
TieRaiey, AaRUIa adeell asy Tiielaiey iI6ARMA ThATAIRY i0a-
saiey ide yeniadeiaioesiaaies. 1ae yoii naiaiea iGgeaiey ii-
ieiadony eas 6RaTaiea iidi, ¥4i0oa Siade, aé GRATAIeA Aefdail

iaieé, i5Acead anaal a 6i5iA oaidee (A.A.loeoailanaeé & 4s.).
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6eABUIdh 01516 AOUAROATAAISY &padé. YOI 10figaiéd iaal a
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12014800 YERiABRIA0A0TN (1Ta+a081A1 GAARU 100 1B16ARMSIA
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FOT. 18 Aeo-aéil oeie+i0i 1aaIR0A0EN A Ta6-aiee Jasyaony %ia
6ciadaied: yasaiey a Tiaod. A yoii RIGRea ia fe6+aéia ina-
~&RBAIINA 008 12608 YOOAEOSAINA MBAIN idAAN0aAATeY Til-

oA (defioiee, acasia & 48.). Oaé iBIyasyaony MOBAANROU & ciaeas,
0ae ia-eiadony 1A0a6T & ciadal. A ~afofifioe, 00341AaIa 1BTROI-
00 (adeed yRAoAOE:(fioe) ofdaiiace Vel ei0AsidA0eBTAa00 sad
Goed 4686 pad A ficAlaoecasee. E & Ae6+aét, +of yoi AGUAROAAI-

fiata adaiy, idéioeieaelil Miodaaeyy ianoi 6+aailal oece-
+afétal yéeniadeidioa, iodanmio A. A.l6eoailanéeé ienaé: YEf-
oiay éc fidoedeée 6ece+anéié iadée, lieeil Tidaadeeol 16aaiao-
ifa adénoaea: yoi, éaé id6aaeél, 6+aaité oece+anéeé yéniaseiaio
Taiaet 3 3 ODABUINol 6+auedny ia iieiadony ofeu-

o
Qo
o
y Qo
=
<
QD
Qo
o<
(1]
=

iaeony a oinoaaiité ieai, igiecaiaeony i ciagiadie ii-
adeyie 1a0a0easiind 1audéoia... And yoi iaidaacail é taié oa-
ge alyaeaiep Tiifailal éadaeecediaaiiial 1audéoa oece+angéié
o&ivees (1977, . 141). A. A.l6goaiianéeé iftal ia+~adeeaas, +oi
i0aaidoiop aayoaeuniinol i Ui AC A1aa-
0a 11 aéaaéoe+anéei 06iéoeyi, ~oi a eoida dieseia o6faaedaciny
6+3ail ennedaiaacaeunéay aayoaediinou a 6iad eaaidacisiial yén-
iddeidioa (oai a3, ii. 142)

odi ié6+ad Tacasdied i0gédiedi) yof a éeanfe+anéil fan-

84 14074 1a6+aiey. Ofoy yoe daa dacitd aédadioa fitaianoid, it €d
iasl dacee+aol. Yéfidoeidioediaaied eae aga aayodeuiinoe 1n-
ifafeadapua, ooiaaidioaedii, yor ifiiiaiié (6aéoe+arnee aaei-
nOA&iité) Taudeo onaiaiey eee idenaiaiey, 1aeasaiey. 140, a
yoii filifed, aoide+ai, yoi éaé oioia iodaiecacee; id ned+aéil
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3.5. Adiiéay isinodainoaaiiay é1aasaioiinou eacadiial eceo+aiey. Tito pi-

oey 168 Alelped daciinoyd oiaa. 3.7. Ofodié
ieoaiey, iaénieodéuité éiiadinacis, éiié
diaaiey, yéeeioe+anéeé 6ieonaois, padoa, nenoaia idiéa-ée aéoeaiié ndaad,
DACTiaotd. 3.8. [ada+éa acoeailé fodan eiicelniié eaiité. Adiddasey eacad-
iial eceo+aiey. 3.9. Eciddaied aéeil aeil sacadiial eces+aiey ae6daeé-
oefiiié dawdodié. 3.10. eoidiataieataté sacdd. Asie ieoaiey, nefiodia

08l éacada ia édaneodeys: asié
fay eaiia, nenodia aaéddiie-

- C
=

i6+8a. 181n00aIM0AAITNE 6eeind. Aeodadoey OdAIasY. 3.12. Ae6dadoey Naa-
o0& fa 6el0dacateialé aTeld. Aednotiioe+afiéesé laoeyoid. 3.13. Alieeoodaiay
flaoeyoey eacadiial io+éa. Adilifiodasey idddaa+e eioidiavee. 3.14. Ni-
ee0. Naden Aidesia. iiiyoed 1 fidee eioddoadnaosee. 3.15. Oaieéiané
T0dazea0del sacddiial io+éa. Nadoiaia aey eacddiié fayce. 3.16. EidAd0481-
800 Oaade 1aoi. Enilelciaaied a ea+4M0ad eacadital 6aciiaoida. 3.17. liad
gacadiial dacliadida. ianocaaeediiion eceo+aiey. 3.18. EidA5040N&0S 1aé-
eaeiifilia. ideiaiaied a a0ea & 0adieed. 3.19. Eiddd64adNia0d 1ada Odiadda.
Efifeliciaaied a6y i0&oeceliins eciddaies.
4. E€0&82060a

4.1. Aaéaisiaei b. A. TAilan eacadiié oddieee. E.: Alua géiéa, 1988.
384 fi. 4.2. Aeo+addi b. Oeéce+aneay fioeéa. 1. [adéa, 1965. 632 fi.
4.3. Cadeol 1. Ideivein eacddia. 1. 1ed, 1990. 560 fi. 4.4. Eatia-
d&é O. Aadadied a 6eceds eacdaia. 1. 1ed, 1980. 540 A. 4.5. Eieidd b.,
A85esaso E., Eéi E. Tlioe+anéay aigiacacey. 1. iéd, 1973. 688 f.
4.6. Eacddl ia edaneocdeyd / fia oda. O.1.0464da. 1. 1ed, 1976.

ioééa. 1.:1a6ea, 1976. 928 fi. 4.8. 14éada A.
field 6aael, 1973. 264 .

1. Aidgiee oioiyooaco. Naidénoal aieioaiiasiod 6adaéoadenoed 6iol-
yediaioa. lidaadéadied oiéa ianauaiey. Caaéneiinou oiéa fanauaiey 1o haa-
uafiifioe oiolyedidioa

2. Edaiiay adaieca 61olyooaeoa. Ofodiénoal e iveioei adéfoaey 1iool-
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3) 66acadl ea+&f0AA ANIGREIEEa, A0YABAITOA A 6i4a &4 5AATO0 1ad caaaled;
4) 1681801 fMoaaOMOAA AliGHeIeea 0daATAAIRYI & AaT 6e+(TH0i0l 6adaB0Ade-
oAl 08ia  YANANRONOABUNROUS, Y410A80MOAAINROU., V+61Aiea TdaAlecTtaadl
Faié 086ac € 0.1, (Anee fie cadeenediaaia a AINO).

4.3. DAGAICAID aeieliié 5a&iol A SacAlcee Alecedi: 1) 68acadl Aiaadaea-
04 5a&ion; 2) 168iedl 6+AAiop 0&IGeh, 6-AAllé YBRiAdeIAio & 1a01aees;
3) 420U iBYiop 16aiés fildadonoasy alieaiié anioheieen 5aaion oda4i-

4.4. A 0&+4ie4 0040U4¢ iaaAEe 1ay 0ABOLAAT Alaa TA0AIBA0AITNA AeiEN-
04 834100 aianoa fi dddaiceyie e Toclaaié faapony caddadpueié éaddadaie
a 438aia0 Oece+ANnIAT 6a8661080A ee+iT 438ai6. [a T+Ad4AIN O+l Alaa-
04 Oece+anéial dagdeuoaca ideieiadony 1aimiaaiia cagésp+aied 1 aionéa
fi0644ioia & caueoal &&iENitE daalo. Adéaiad 14ania+eaado alciieliiou

Tciaéhieaiey i agienitie dadioaié anai sedeapuel.
4.5. Caueoa aeiéliind daaio Tauyaeyaony cadaiad é aiolaeony iaéaiéia

Talyaeaiiial aiy a nidoeasuiié eaaidaoidee. Adilinodacey 6+aaild yenia-

aeienieéia taycacdeuia. Ga éa+anoal iadioiage iddiiacuiop 10ado
fifioU fanoo fad+ita doélaiaecdée.

4.6. Caueoa ACIENING daAI0 i6Talaeony ia 108800l candaaiee Aifo-
4aonoaaiiié aooanoaceiiiié &fiennee, ia &loidil 11d60 idendonoaiaaou ana
aisapued. Asaly, 104444014 ia cadeod i Toadocaie ia ANidifAa, i& aeeeil
i84a0gaol, eae 6aaeél, 30 iei0o. Agigliiay dadioa Toaieaadony eneep-e-

0&&lil +~ediaie AAE, é101608 6+200aapd Toclal ad+iial d6éiaiaeodey e
3a0aicaioa.

4.7. Agighiiay daaioa, & niaddeeatiay 1audéoeaii ifaid dacoelnaota, 1o-
fifiyuediy & foada aeaaéoeée deceée, e éiiedaoil, & 1aeanoe 6+aaiié 6eceée,
& Naéadodeunoadpuay oielél 1a yodaeoee aaoida e oidiee 4T 6raaeaacu eegl
ecaanoiop eioisiacep, fa ifeedo A00U T6afafa alegd, +al fa dalaeaoaice-
oaeull
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18 ortadpa cocroraocs COICE sacemanue cIy-
IEeHYEeCKOT0 HAYYHO-MeIOIMyecHoro cemumHapa "Juyel-
HHI brcmepumeHT no ¢usuxe". C zoriagamu "logneus
aroma Bopa" u "YuprpasByroBoil TeHeparop Ha IpaH-
sucropax" BHcrymusm H. M. Pacxyrausos u H,A.lBano-
Ba.

H.A.l/IBaHoBa JeMoHCIpUpyeT
ONHT Ha CeMuHape.

Nodaieta e 03300441 Mada 6a644da80ITAT se6diaéa Y4Iai&on,, (1976)
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eeie 00GaITOYIE A ROBAIA A GAEN & A RefdAld Tadaciaaiey a
~aRoiifve.
A 1998 &a6 adiohe Raidieea aicianasyaony. Aluiié Mas

80 Aleligia élee+andal 40a0e+aneed eeepiodaceé. A naidieed
134af0aaeypony 1ad+il 1a0iae+aneed dacoeiidacl 18aiiaaaaoasaé
& N0GAAIONA, H86-AII04 B aliieidiee ae o
03408 decese Asacianéial idaeifioeodoa. ia+eiay i adnyotar ifia-
da faidieea, a iaal aéep+apd e6+ped e6dMiiats 8aaiol 06adioia
3 @ 4 863iia 6ece+aneTal 6a80610a0A T OECeea & 1801a86a BAi-
adadaiey 6eceée. A Al anodtaeo aaa inada naivieéa. N 2005 &laa
glee+anoal asedalails masia naidieéa vadee+eaadony a 08as. A
i8] 1646860pOAY BACORUIOAON AIANONE fad+iT iaotae+aneié aa-
yoaesliiioe 10a1aa2a04636 6208400 6eceee & 405260888 Hecede &
03480 eioidiaceliine oasiieiaeé a oece+anél Tadaciaaiee
fiodadioaie 3 14 6ece+anéial 6aéoslindod
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: 1. Pafiieieedied fiéé ia fo&deeiyd &diligodéia. 5. 1aé-
&0 A.A., Aidiisia E. O. 1iadél yeaeode+an 52852048 ;
| fi 0 188aie-

6 fefnoal. 8. 1aédd A.A.,
idiAoTé 6acioéacacdsu. 9. 1aéds A. A., Eifileaiia A. A :
[ O fi yedé gié aeéoiceyoidaie. 10. 12648
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dacdyaa ieiee ia 4308ayiine fotea. 13. 1aédd A A., Adfodiaa 1. A. 18-

fiofé 7i00 11 ddaaedioié Tioeéd. 14. 1aédd A.A., Tiaa A.A. Adéfoaed

fieel Eiddioa. 15. 1aéad b. A, 1aéfieinaa E. A. Eco+aied caaeneiiioe 0aiia-
da06a0 0déa 1o adaidie 16e 0dieiaiaia i adoaeie odeaie. 16. 1aéad pifio. A.,

idaaei N. E. Eci&ddaied a4énoacpudal cia+aiey neaiasa. 17. 1aédd bifo. A.,
ligliéeia 1.1. Tivdadeaied wrolyiite Teaiéa f Milip Aadoiaeiaa.

18. i5ieacia A.A., A2oaiadé E.I. Ea+anoadiicd afnsii0 & caaa+é 1 0did
Y.Raedied yedeodiiaaieoiié eiaceoee,. 19. i5iéacia A.A., EAélivdaa E.I.
Ea+afioadiild casate & andiAa 11 1aaidoecio. 20. Nadaiei A A., Eaaiia
b.A. Aeyedeode-aneeé yeeeifiea ai aideidl yedeode-anén ed. 21. Na-
daiei A.A. ReiioTa 1. A. O4i640e+aMeIa effiedaiaaied itadee Teiedioaisa.

22. Nasaiei A. A., O45451aa 1. E. ieydecasey & cadyaéa yeaeode+ansial gada
al aidefal yedeode+afeii ited. 23. Nasdaiei A. A., Odiaofieiaa O. A. Edagoasey
& acedod cadyaediiié eaiee. 24. Nodadda N.E., 1aiddeiodaa A. A. ledeosys-
jay nodoeooda aian. 25. Nodadda N.E., Tiodieeia E. A. /Fe4éed edefnoassd.
26. Nodasda N.E., Asodiuda N. A. Oeceeéa ieédi+anoesl. Eaadee.
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ja figied & 14047 8ya0: 46888010 eesdy A.1. Aied+ada, i8ioan-
iiia A.A. Nadaiei, 1d4ceadio PAT 1. A lecaiasia, aéasdieé PAI
A A Pacoianeeé, aivaiot b.A.Eaaita, @.A.Aidaoeei. Al
ofl 8yao aoisay fivada 1.1.Aidaaitaa e péleuiece Asacianéia
Oeceél iacdiaoe+anéial eeody (Asacia, 2008, 26 yiaady)

107



T
>
2
Q.
(@)
o
Q»
N
gx
Q.
Q,
Q>
=3
[}
<
Y
o
Q’
<
]
@
D:
Q-
Do
=4
Q:
(¢
=
O
o)
(@}
(9]
o)
D
o]
Y

2 [a fainé éfivadadivee daasiil adeadony aielela +eneél -
8824714, & 1ada8ypLal alélipeifioad feo+ada fie fliotaleeaapony
fidoaie, a ifedaidd adaly efilelcodony idacoeéa aédooasiilé
alioddaivee, éiaaa yéfiadeiaio a ddzeeid ¥ onlines, A0aa&OAY &a-
8467 & ea4l0a0Idee 8a&1AT Of adca, éNi&ioedoacny & Tafideeaado-
fiy. Oadaeoddia éiieddoiiiol afnaifta, adcaaiiay éliéddoiifiolp
0&die+anetal e 140iae+anétal dagéiey. Adiiedaceci & &ladieed-
BA0ABUITAOU AadiTie+iT ATieiypony edeoesié.

2 E0iAe daalon é1i6adaioee 1afndeeaapony ia eéaddadd oece-
88 & A0AAGORGE Oeceée & dece+Afiell 6adoelindcd, ilaarayony a
jao+iié +afiod éifioeodoa. Eifasa fa écaaiéd iacddeasia &fioa-
daivee eifioedso 1e6+add asdaiod. 40 | 1
6+84il6 6ece+anéNo yefiasei&ios idefoonoaiaas & ainosies i
édaoéei flfandied 10aceadio Dififiéénédlé adaadiee 1adaciaaiey
jeaieaé Aieodedae+ (eeajasia, +oi, ianNiaiil, yasyaony ii-
8acandsdl & aifiodaaiaaiiiioe dacoelioacia, & ofi&sia Asacianeié
ja6+i1é gélen 1aoiaenora 6eceéia.

ia iinedaipp éliodddivep eécaanioiay i&otae+anéay aacdoa
¥.0eceéas (2008 5. N. 28) 1oéeeéioeanu sdvaicedé ia

I o lae a

0. Tiyohio -afiou 6aéoia e Toaii
Y.Eaé ié nodaiil 6 iafi & Nodaid anou idacaieé 6+aaiai oece-
+ANeAl yenidoeidioa. Ti 10ia+adony deeddiai 6eed 13 €40 a &ii-
04 yiaasy. E eeaéu, +of 1i i4 aiidaasnoaaiiae, it e of=il yol
idacaieé Andsinneéneeé. Oasdié foaoon eiddo ididiaytay a Asacia-
1l &ifiiaaeifioeo60d ad+iay &licaddioey %0+34i0é oece+aneeé
Ve

A. A Pacoiianéeé, ~eai &iodaniiia d b.A.Na-
6014, 151688018 1T avéa i516anfid A. N. Eacadeiia. P&éoid adca
ila+&08i08 cia+aied éivadaioee it yéniadeidios ey élivasia-

0ee, 1andaeidiey oneeeé 140T1aenora deceésta nodail. 16aceadio
DAl a0fooGieé 1 cia+aiee 0aid+anoaa eéae aey fiadaidiiial 1ada-
claaiey, oae e aey dacaeoey nodail. Aéaadieé A.A.DPacoianiéeeé
ia i5e1&404& i1+0e &Adfyoea 1itoTa dafiedle adeeéeé 6idIeddp-
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uéé iodiveae 6+aaiial déce+anéial yéniadeiaioa, a i6i06anio
p.A.Na6dia fa Tiifaa idoiaieiae+anéial aiagéca adyoasuiiioe
faicia+-eé +a800 Agacianéié iao+iié géiel iaoiaenoia 6eceéia

O A X an NN

Ii+ai6 ecaanoita Meintata iadieol iveoyaeaapony iaileiai-
idie (a4 ~afoiiioe édaditie) Mepnaie? foaaeo iBTaeaio &i-
0&i0 D.D.Cacedsia (Aedneay aincaasroadiiay Aloidaacasdiey) e
aey tauyniaiey iéactaado nacep 181006 Titiofa i1 daciadie-
+@aaiep é 1adaiadie+~eadaiep i1adieoa. Peieuieée dadaeaapony,
+01 Oofeuér yé i00 4ayoaeuiinioe iieaciaado: ¥.Eol anou
Y

4 6é &c Eedlaa, eaiaéanda iace
E. A Bleanieeiaa vioiasaia filcaaiey yeaaosiiié yioeasliaase
6-84iTAT bece+AneIaT yaniadeidioas . [ARTIAIN, 6 0asié iBadoe-
&é Afou 135MIAc0RA.
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-

a 1+4034ié aasnodié aeddiaca
i0 E.O. Eafiein

A agaiuene

I I

%,0+34iay 6ecedac. ia fieied afiedaid E.O. Eafeila & caadaspuay

saaivaoioeas E. N. Eaiia-aaa (Asacia, 2008, epili)

10a80. A HAd4aeid 900 alaia i0ipéial adea a acadeoedd
Oeceée feieeéinl iaoadieiia Meiaedied, 1Mnéleléesd idaéoe+anée
iiefiolp ef+acea aiciieelifol 164éééadee i1alid dacoeuoaonia.
AEOdiae va0eceea A péisd, i1 0daaesee ia+acad oléuél 0aéed foa-
oueé, &101804 eidéé iaifiodanoaadiina 10ilgdiéd é fodaidé vél-
éa, aloiaee iavaaoeyaii e eiae idadniéia neeadace+anéia éa+a-
fioal. E0diaé ¥Eadid; 0aéaed efiiotaaé néiaeiiioe, édlia ofar,
1i 108aciaaény id+adaol noaole iaotae+anéié iaivaasaiiinoe. Ec-
420860M0A1 Y4ia08a¢ 1086020861 T0aceeA0RD &ieA 1T Oeceed A&y
géiéuieéia. baaiol, Miayuaiitd idailaadaiep deceée a idaadi-
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b.A.Nagdia 2 Asagianéay iad+iay eéiea 1401aenota oeceéala

Daaioa faa 1adaié aennasoaceaé iiaoaddaeea ana of, +of aéaaa-
ieé, 6a004a0 liadeaaneié ivaiee 1.E.Eaieoa &iaioes 1 6aaiod
0eceéia yeniaseidioacidia. Aud & 1962 146 1i eedfioél iifioaaee
aiiolf: 4ii+ai6 iaga iiéladeet fiodaieofy & 0diddoe+anéié iad+-
iié daaiod, i+aio 6 ian aicieéél caédia ianlioadonoaed iasead
odioeaé e yefiaseiaioli e 1M+ai6 ¢ ian oadioey Toiddasanu ic
aeecie?; (1974, . 94). A 400 & 10830: 1044000 ia yoio afisin
i3IROT 5 N

. ifeo figlaa, éloldta neaascao i-
jeou yéfiadoal 6+aiié fodidieé éaiaeaaoa iaaadiae+anéed iavé
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aar naiiiolyodeuiti aéeaali, +of aiéaeil 400U TTa0aadeeadil 86-
61418608641 6a4100. 140804l aea4ol, +oi yoi ONElaed a éisid
igloeaida+eo c¢aioiano acod éieeaéoeaiié 0aaiol, éidaa epaé
jaioasnaii 1aiaieaapody Titol e eaayie, ao6a &d6ad iiiaa-
PO & 4804 46034 ¢aidiypo. Aladsaied vaee+iié fils i ey

iaedin éieedéoead iad+ita 161aeail dagapony ainodaa, aieaa
ga+anoaaiit & aieda iaddeeil, a 1Mé6+aiila dacoenoaol 4ieaa ai-
fi01addil, +ai 6acoeloacl Taeéii+ilal enneasaiaaoaey

2 Ejee+anoal ~eaita éieedeoeda aey oagdiey iailé ioiasaia
ia diéeeil 103algaol 0040 +~aEiadé, 0aé éaé a idioediill ned+aa
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ed al oofaly 1atauaieé. 1o yoii 1i, 4anfiioil, fioadofy ia-

iei é¢ Nai0o aéoeAilo enneaaiaacasdé Asacianéié iad+ié géied
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oece+anéial yéniadeiaioa, aiaceced [EE Oiaeéa

04idaoe+anéi aioaeuiat Meaé
, fi

fatasiaeiinou ey iadyad n adadeoaceiiiti, yeaeode-

+anéei é laaieoidi ieyié aieiiaial ey n caéup oidiediaa-

iey Tatavaiital ifiyoey ey oece+anéié adee+eil. 1014+adony,

+01 yb0aéoeaiia oidiediaaiea iiyoey aigiiaial iiey aiciieeil

ide 1ii6a ia 6+aaité yéniaseidio i enielciaaiedl 1aoiaa néa-

gofaaiey. Idagoe+anéié +anoup, naycaiiié i ideiaiaieai 1aoi-

| (0]

oeiéaéuiié aiciieeiifioe ideididiey iaoiaa é&fi-
ilpoadiial néaiediaaiey a 6+aaiié 6éceéa. N vaelup caaddeaiey
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ciaiey a N6ada O+aaiié deceéd. (2aoiddo., fi. 3). OIdy cadnu idi-
flaodeaadony idéeé iaéneiaéeci, it 0leuét 0aé e iieeil iied+eou
jad- 0él0aol. A&y ian 7 [ idiyaeaiea iaoial
é15e+anéial iveioei an jao=ié géied iaicia+aiea
iaiadiaeiinoe 1andéoeaiié ifaecit 4 daiéad 6+aaiié deceée

Oioy aidwid yor cad+eo 11odt, il ia Aaill 4aéd, ideniioddasen,
laeil 6aeaaol NOUAROAAITNE é filadese+afnéeeé 1adaie+eoaél ia-
o+iié flaécii  3.6+aaidp Oeceéd¢, a Tofipaa iieell Maddeol

a daaelinol 1anfialal ainoeaediey yolal yooaéoa. 1aadaia, yoi
aeaaéoe+anéeé ioeioei iiaié géied, ifiéienes aal efileuciaa-
ied i6eaiaed é nouanoaaiiiio ecididiep 6+aaiié adyoaeuiinioe.
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8a il i Aiep MATaT 6+aaiiaT oece-AReTal yenia-
3eidida, of yOOABOANAOU GRATAIEY 6-aueiey Aouiiioe iaota
ia6+147 figiaiey AlGOAR0A0, 0ae éaé 6+aUGARY AITAGO iMe6+edl
& ofeUeT AGAUAEORAN, T & TauAeORAN fTA04 3AcOBIOAOT A 6+A4-

fié deceea, a yoli i516aRAA Meiinoup Tasaaapo ficiaaaoasuitie
sedsaie 0Ai0ee %O0ABO0 11ARGU  MeAAN0Asy: & yéhiadeiioa
Y,0MeTaey  DACOBUOAD  AlaBece, I381ABA000 enfeaAiaacasiness
GIaiey & 6386AY0 dece- o, Elia=il, a&ioaca fifeo
Taleé 62528080 & caaadd ilea eRneaataaiey. YOIaT A ideioeia al-
RoAOTi1. 11 Adeell 10140800, +07 +A08T D&ERES6AOMY ROBAIBAICE
eiieda0ecesiaa0 TAAAAIAS AR YO0AED, TH0AAGOU 1163 AAYOAU-
fifoe ofetel a daiead o&il. A of @A adaly &0 caceeseaaiey
ofeliel fa RAIT 684l VeRiABeIAI0a, AcaAied effieaaiaaley A-

aleiil gesieia, & yoi ideiosicasun. aneieuet ia aeasi, i-

i ol 6 AfA0 ealacaadNeed 48ffiadoaoes, A0iTeialins

2 Nod6eo6da aennasoaceliiial enfeaaiaaieyn oi+ée ¢oaiey ia-
ofaiéiaee idaadiae+anéiar ennedaiaaiey 6idiel 10dadioaia:
iadaay deadav.baacecacey 6+3aiial e fao+ial ficiaiey a ae-
4280864 0eceee,, idaAN0AAEaIa Tadaddadaie: 1.1. Eisaioey 6+aa-
fié & iao+ié iciadacdeniné adyodsiinoe 6+-auedny. 1.2. O+-aa-
i0é oéce+anéeé yeéniadeidio a 6+aaili e fad+i Ticiaiee
3. Bagdiey dece+anéié fioeéé éaé Tauaeo 6+aaiial e fad+if

Aoiday aeaaav.0+-44i0é 6ece+anéeé yeniaoeiaio il oece+anéne
Tioeéd,, iddanocadéadia radaadadaie: 2.1. Iifaaiiiioe idaaiécacee
6+aaifai e iad+iiar iigiaiey fioe+anéed yaeaieé i ifiuup yéd-



iddeidioa. 2.2. Aéaagoe+anéed ennedsiaaiey 6+aaial yéniaseiai-
oa it 6ece~anéié Tioeéd. 2.3. Acaeiiadénoaea oece+anéié, adaoe-
+aféié e éfiitpoadiié 1adeaé a 6+aaii iiciaiee.

oa: . 165aiecacey 6+aaital iicia : e-
ce+anéieé Niogée a wéidd & a0ca. 3.2. Acaeiiadénoaed oece+anéie,
Adade-+anéié e éliitipoddiié i1adeaé a 6+aaii iigiaiee. 3.3. 1a-
dadanoaiea 6+aailal enneaaiaaiey a iad+ia

Ol i1 00080008 enficdaiaaiey aeail, +ol daaida adieidia
i T+ 161l eiodeeaéodaciill 6oiaia, a naiié eiaeéa
THoGTAIeY efifiedaaaiey Afou yeaiaion faecia (2.3 & 3.2, 3.3),
iao 1oéeiiaiey 10 1614eait enneadaiaaiey, iao 6éeiiaiey 1o 1au-
Aéoeail Neleeiial dacaacaiey 6+aailal e iao+ilal figiaiey & aé.

2 A fitaddeaeaiee effgdaiaaiey 1adanado aieiaied &liedaoiinou
dacoeuoania. 16deead anaal, fienéacdel caieiado iicevep il aani-

féieeili iaoiae-~ gaiai: i ei0adidaoe f

: Il igicann

55w

ia
iciaiey, fdaid Ysonéeiaey 0 Aaiaéege A+eod
oe+anéié ifaaeup, éloivay enilelicoaony a éa+anoaa ndaanoaa idda-
fecacee 6+aaial e fad+iial iiciaiea, yaéaiey fioeée danfiao-
deaddo eaé Taudeo 6+aaial e jao+ital igiaiey e &9. A efifiea-
slaaiee +a061 iacaait e fiefiail iaoiae+anéed dacoeinand. Yol
dadiadtaol aeaaéoe+anées enneadiaaieé, a +enéa éioidad 6+aa-
i0é aeooaeoeliiné niaeodinél, 1o 1 iadepadiep ieiial
ai60daiidal 10dazediey a fioe+anée iaiaiisiaiié noaaa

2 Aaeeil, +01 23010 & GEENIVAORY 10 i61aail 1aaad1ae+-anél-
ai yéfiaoeidioa , oeie+itd aey fiefiéacaeaé, iadiaeo idoiacée
aey rneo+aiey ideeito 3 0 Oaéola, ioe yoii ia

fia+ii, 6 epaial efneaataaiey epaiai o6aiaiy
iieeil T1aiadbeeeoll a0awaiitad anoind, éaéed of 1adade e o.i
laioeiad, ia i+aiu yiio nedaopued adnéaclaaiey fienéaoasy

AcOE0a0 aiagege, (fi. 18)? E0A8, ajacec alieidiiial enneaai-
aaiey iicaiéyao 60addaedacu, +oi fileféacasl aeéaaado iaoiaieiae-
aé iaaaaiae+anéial enneaalaaiey a aaiiié faeanoe ciaieé, ioe-
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1. ¥%.Dacdaaioea & efficaaiaaied nalenoa iladee Algid+ile aaoadde,, ¥Ef-

fiedataaied 6ece+aneed faienoa 10edie ieaiees. ¥EGO+aidd RAléRnoa ale+eéa
feé-aéil i6eaael 6+andainy, adieiyapdal aal, é faiadoesediep faian+ino
caéiilasiinodé iadadiey aie+éia i faneliaode+iié ffup. E dacoeldaoal
yoial efifiedaiaaiey isiyaeee €i0adan ivdiiaasacdee deceée eg 1AO. i ed
aed adoo odia 40éa dafigedaia e fa fiddadpueé dla i61a4a4iT efifiedaiaal
fa 04i6 ¥iliadéediaaied aaesediey oidiadl,.

2. %ERRB&EIAAICA Oece+aMeed faiénoa dliagidé eleée,. A ennsasiaaiee
dacdadaoctaacent AMiTal eciadaiey iaéioidnd oece+anéed iadaidodia éig-
éé (Méisifou, adfioa idleeéa, 1UIAOU 8¢ aeeyiee dacee+ild 0aéoisa,
fioe+anéed naiénoaa aeaca éigée).

|

3. ENNEAAIAAICE Oece+ATIGe0 NAIEN0A 144646 180A086UING 180886,. Y00
0316 & daciia adAly alaedase fARETEIeT 6-aiesia. Niaesaseri efoide-aneed
fiadadiey 1a OROBTEN0AA dacEe+i06 180A0AENIN0 18058Y6 0834084, BAOAIOE(-
04... Nodieserii Giailigaiiod, it efoide+anee Oi+i04 adee & idialaeseni
efiigoaiey.

4. YERNE&ATAAICE 16c0ASUINAT i&805a A80T0e+ANETAT 4adadaiae,. ERfeas-
aaied AGNEIVEnn 6+aieel, 610160¢ aaloae G4adiedl A iléiadaeiie 8ie
a86TiA. A efifisaaiaaiee eco+ageni fi iiuip Eliiupoddiial fideodiaiaéeca-

0ida cadétala fidéodn 6aaditd onoaiiaie. Eciadeodéniop onoaiiags 6+aieé
fifadaé faifnoiyoasuii, faiinoiyodeuil iiaiadae &iiiupoadiop i6iadaiio éc

adnaiaca cadéicaienaapuéd nodaéé aey eco+aiey fiaéodasniial fifoada cas-
éa. A 8acoelioaoa id7adadiiial enneaaiaaiey atée aait oéce+anéea fienaiey
ca6é&Tato yooaeoia, aicieéapued ioé dacilo filfitaad easi ia dadadalasd.

5. %ENNeaaiaaied oece+aneed naiéoa aéonoe+anéié aeoasdi,, aueiyei
jeuéeie o+-aieéaie a daciia adaly. Eco+agenu dece+anéead caéiiiasii-
fioé yaeaieé, aicieéapued ide €4da ia aeoada.
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6. EMNBadIaaied ageyiey 6al0a & nadoa ia +&é
6aé, &loiday 6-eofy a doaleednioddiiié péied e faésadony noaou aecaéiasti.
A 0iad efneaaiaaiey adeé alyniaid idéloidta oéce-anéea AiATaAl ecidia-

ey 6adoiainioeyoey +aeiadéa, a oadeed nesieiae+anéia ageyied ia ~aéiaaéa
B3acee+i00 fi-aoaieé GA&OM. )

7. viliaaeesiaaied 1adasaa+e neaiaca iaédiiaies,. Ennedaiaaied ioiaiae-
€A 6+aiéél, eidpuel onoié+eaté eioddan é aéféiaee (i dacoeuoacal na-
dee ieeiieaa ca-eneai ia aeioaé 1AO). A dadioa aliée eco+ail dece+anéea
TAiTal 1addaa+e yeaéode+angial nediaca 1M iadaiai aieiéial, eco+ai &6 oe-
ie+anéeé finoaa, ficaaill 6ece+anéed iiadée iaésiiia, enneaaiaaitl ad6aea

aeal aelyedéose+anoaa.
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Asada 3. DagoEUI0ao0 ilciadacasii

KVPC NOBHLWEHHOIO YPOBHA

B. B. MAIREP,
E. C. MAMAEBA
(r. Tnasos,

I'IG,QEI'DI‘WHSCKV“‘? HNCT“?,’T
uM. B. I. Koponewko)

CoppeMeHHAA KOHUENIWA 06pasoBaHHA
NpeaycMaTpuBaeT TPH CTYINEHM H3Y4YeHWUA
busurm [;ﬁ)‘ npHYeM aKyCcTHYECKHe ARIe-
HWS OTHeceH®l K 6asoBomy Kypey [2].
Ocnopupie  TPYAHOCTH,  MCNBTHIBAEMBIC
YYAIMMHCA  NPH  M3Y4YeHHH  AKYCTHRH,
06YCIIOB/ICHEL TEM, YTO 3BYKOBEIC BOJIHEI
HE BHAMME. V3BecTHH passuuHbe MeTo-
Akl HaGMIOJeHHA 3BYKOBLIX momeif. YacTw
M3 HHX JOCTATOYHO MOAPOGHO paspabora-
na meroanyeckn [3, 4]. lllxona noanoersio
OCBOMJIA OCIMJIOrpAapUpPOBaHUE 3BYKORO-
ro cursasa [5, 6). Onnako HenocpegcTBen-
HOe Hab/oeHHe 3aMeVIeHHEIX KoJeba-
HHIl B TOJEe 3BYKOBOH BOJIHEI, HACKONBKO
HAM M3BECTHO, B y4YeDHOM Ipolecce He
HCMOAB3YETC.

Huae npemnaraerca MerofiMka OpMH-
POBaHWA OCHOBHBIX [OHATHI AKYCTHKH,
Gazupymoulascad Ha y4eGHOM JKcnepuMeH-
Te, B KOTOPOM NPUMCHACTCA CHEl{HATLHEIR
npubop — ayma BpeMeHd. Manomenue
MOCTPOEHO TakuM 06pasoM, 9TOOBI y4u-
Tellb MOr GLICTPO OBNAJAETHE OCHOBHBIMU
HACAMH OTOH METOLHKH M JIErKO TpaHe-
dopMuposaTe (AKTHYECKHA  MATEDHMAT
IS MCNONL30BAHUA B KJAccax pasiHuHo-
T0 YPOBHA OOyueHus.

HomaTHe Nyne BpeMeHH
B rnaccax ¢ 0BHYHEIM YPOBHEM TpPENOa-
BAHMA JIOCTATOYHO OTPAHHUMTECA TAKUMMH
OGUIIMM CBEIEeHUAMHM,

Ontuueckan nyna — mpubop, ofecre-
UMBAIOIUMIE  BU3YANBHEIE — HAGIIOLEHHA
YBETHYESHHBIX H300paxeHuit MEJIKHX
npeameros. [lo anamorun npuGops, yee-
JIMYHBAIOIINEG  KAakKyIIYIOCH  [POJI0JIKH-
TEJNBHOCTh ﬁbal:'rponporexaromnx npornec—
cor (paiomue "ypemuuenHele u306pake-
HuA"  JUTHTENBHOCTH  9THX  NPOIECcCcOoRB),
€CTeCTBEHHO HAZBATH JIYIIAMM BPEMEHH.

B skcnepuMeHTANBHON  uauKke  Me-
NOJB3YIOT PA3HEIE JIYOL BpPeMEeHH: BSTHM
TEPMHHOM  OGO3HAYAIOT  CHCIHATLHBIE
BHAL KHHOCHOMKH, OclwLIorpaduposa-
HUA, 3alUCH Ha TIpadOIoCTPOUTENe, KOM-
MBIOTEPHOH 0BpAGOTKH KPATKOBPeMeHHbLIX
ABJIEHHA U T, [I.

3ByKOBBIE KONMEBANHA M BOJHEL OBLIUHO

®opmmnpoBaHne OCHOBHBIX MOHATUIA
aKyCTMKM MpU UCNONb30BaHNK
Nynbl BPEMEHW

HMEIOT HACTONBKO BHICOKYK) YACTOTY, 4TO
KaK KoJle6aHHA HeMocpeicTBeHHO OpraHa-
MM HYBCTB HE BOCIPHMHHMAKOTCA. UTOBBI
TAKOE BOCIPHATHE CTANO BOBMOMKHEIM,
Hago ymers "ypenumumBarth' NEpHOA HX
konebanuit mo ~ 0,5—2 c. Cpemars 310
MO3BOJNAET MIEKTPOHHASR JIYNla BPEMEHH.

B npuHmune BO3MOXKHE pasHble ee
KOHCTPYKIMH, HO CYyTh AOMMKHA SBaRJII0-
YaThCA B CASLYIOUEM: JIyIla BPeMeHH, He
H3MEHAA XapaKkTepa 3BYKOBOrO kKoJjeSaHWs
WM 3BYKOBOH BOJIHBI, JOMKHA JIaTh YBE-
JIMYEHHOE WJIH DPacTAHYTOC MO BPeMeHH
H30OpamMeHne 3TOTO KomeDaHuA.

Chegyomuit MaTepuan npeaJjaraerca
VUYAIIHMCSE TpH 6ojiee BRICOKOM YpPOBHE
obyueHus. !

CnoxeHnue Kodebammii

6AH3KUX vaecror (Teopuio
ABNEHHA CM., Hampumep, B Kuure [7,
c. 18—19].)

3nece  paceMmaTpuBaeTcs  CJIOKEHHE

KomeGaHMit B TOH Mepe, B Kakoii 270
HEOOXOIHMMO [ONA YACHEeHMA TNpUHIHIA
JEeHCTBHA JIYIIBl BpeMeHH.

IlyeTt  mpoMexoauT  rapMOHHYECKOe
KOJNe6GanNe, ONHCLIBACMOE YpaBHEHHEM

s = acos (wl+ ¢), (1)

amonuryna, w=27/T—
T'— nepuon, ¢ —

rae a—
IUMKJIWYeCKAR YACTOTA,
HauanbHad casa, {— Bpema. Bubepem
BTOpoe  KoiebaHuMe TaK, YTOGH  ero
aMIJINTYAa OBLla Takolf ke, a yacToTa

HeCKOJIBKO — OTIHYaach  OT  YACTOTH
nepeoro KoneGanus:
Sg = @ cos wyl, (2)

rae wy=w— Aw, npudyem Aw<¢ wy. [ocne
caokennn 060ux KonebanHil moaydaeM

w—wy P
8§ =5+ 5,=2acos t+—|x
P 2
w wpy ¥
it |———th = |, (3)
2 2
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Mockonbky w— wp= Aw, a w4+ wy® 2w,
PE3YNBTHPYIONIee KOJeGAHHE MOMHO Ban-
caTh B BHJIE:

Aw ¢ ¢
8 =2acos |—1i+—|cos | wi+—|=
B 2 2 2
[
=Acos | wi+—|. (4)
2
Aw p
3neer A=2acos | —1+— | — dynruus,
2 2

cz1a60 3aBHCALIAA OT BPEMEHM 1O cpaBHEe-
©

HUIO ¢ cos | wi+— |. Mlostomy A ycnosno
2

MOXHO HA3BATH AMILTHUTYAOM.

TakuMm 06pas’oM, NpH CHAOKEHHH ABYX
rapMOHMYECKHX  KOneGaHuil, MMEmux
pasHBIe YacTOTH, BOOOIE rOBOpsA, MOMIY-
4aeTcA HErapMOHMYECKOe Kojebanue (3).
Ho ecam wacTOTH cHiIafblBaeMblX KoJjeGa-
HUl MPMMEpPHO OJMHAKOBLI, TO PE3YJILTH-
pywmee KonebaHHe OKA3BIBAETCA OJINBKHM
K TAPMOHHMYECKOMY, AMIUIMTYJa KOTOpOro
CPAaBHMTENBHO MeJJICHHO MeHserca. Pe-

SYILTAT CHAOKEHHS TAKUX  KOJeOGaHMIl
NPUHATO HAIBIBATE GHEHUAMU.
JdemMmornerpanwuasa cnome-

HHA OBJNEKTPHYECKHUX KO-
ne6anui JIna nokasa 6uenuit cobu-
palOT YCTAHOBRY, NPHHIMMHANBHAA CXEMa
KOTOpoit mpexcTasieda Ha puc. 1. Ha-
cTpOMB reHepartopbl Ha dactorhl 5 M 6 kl'n
W TIOCTABUB PYYKH DPEry/JIsSTOPOB BHIXOIHO-
[O HAIpPSHKEHUS B HYNIEBHIE MOJOKEHUA,
BKJIIOYAIOT MeHEpaTopsl W ociuanorpad.
VBeIHUMBAIOT AMIUTYZY BHIXODHOTO
HaNpsKEHUA OHOTO FeHEePAaTOpa M JeMOH-
CTPHPYIOT OCIHIIJIOTPAMMY COOTBETCTBYHO-
OIero 7IeKTpHyYecKoro woaebanma (pue. 2,
a). C6pocuB 3TO HanpskeHHe, yBenudnpa-
10T aMIUIMTYLY BBIXOIHOTO HAMNpPAXKEHNA
npyroro resepartopa (puc. 2, 6). 3atem
BKJIIOYAlOT 00a reHepaTopa Tak, YTOGE
OHM JABaj¥ HANPSKEHHEe ONNHAKOBOM
AMIUIATYIH, U JEeMOHCTPHDYIOT PEe3yJIbTH-

138
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v
]
4 ¢

Pue. 2.

pyoutee komebanue (cm. puc. 2, a). Hako-
Hell, MOKA3KIBAIOT, KAK MEHSeTCA Pesyilh-
THpYIOIee Kojebauue NpH MIMEHEHHH
AMIVIHTYAB W YAcTOTH  CRIAZEIBAGMEIX
ronebannit, Ocoboe BHMMaHue o6pamaior
Ha cnyuail, korga nepuoj 6ueHuil gocTH-
raer CeKyH7, a 3aTeM NPH NPAKTHYECKOM
COBMANeHMH YacTOT CHTHAJOB CTAHOBHTCA
HEOrPAHHYEHHO GOJIBIINM.
JdeMmoncTpanmuasa 3BYKO-=-
Belx O6uennit K suxogaM gByx
CEHEPATOPOB 3BYKOBOIl QaCTOTHI MOJKJIIO-
AT OAMHAKOBBIE JMHAMMEH (puc. 3).
HacTpaunpaioT reHepaTopbl Ha YACTOTHL H M
6 k['n u BrarowarT MX. Yyaumeca ropo-
pPAT, 49TO OHHM CIBHINAT 3BYKH DAa3HBIX
gacTor. MennenHo M3AMEHAOT YACTOTY
OJIHOTO U3 TeHepaTopoB, Npubimkad ee K
gacrore apyroro. Ilpm atom yuamuecs
HAYMHAKOT CJOBIOATH OHEHMSA, Hepuoj
KOTOPHIX pacTer N0 Mepe cOIumeHus
qactor 3eykosmix pond. Ilpw cosnamenun

qacToT Hany4aeMbIX BOJIH yualdeca
CJILIIIAT MOHOTOHHBI 3BYK.
HueTencuBHOCTSH CYMMB

KonebaHuil O6GAM3IKHUX Ha-
ctor CoBMpAalOT YCTAHOBKY 10 CXEMe,

&
BA1
Gf F3M 2r4-40
5
62t 5%
Puc. 8.
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noKazaHHOM Ha puc. 4. 3ByKOBHIE TeHepa-
TOPHI HACTPAMBAIOT Ha YacTOTH 5 ¥ 6 Kly
YcTaHABIMBAIOT OAMHAKOBEIE AMIUIATYJIE
BHIXONHHIX HANPAMEHUH M TNOKAIHBAKT,
9T0 JIAMIOYKA TOPHT HempepwiBHO. Men-
JIEHHO W3MEHAIOT WYACTOTY OJHOrO W3
TreHepaTopos, DPHGHHQRM ee K YacToTe
JPYroro. I'[pu JTOM BHAUATE HabnofaeTes

ﬁuc':'poe mlralme JIaMIIO4YKH, a 3arTeM
BO3pacTaHHe mepuona  KoneGaRMit  ee
CBEYEHMA.

Vuamuecs cpasy OOBACHSIOT DPE3YJIb-
TAT 5TOT0 ONLITAa NOABNEHHeM OGHeHMit
WNEKTPHYECKHX KoseGaHnit BAM3KHUX
YaCTOT, AHAJOTMYHEIX 3BYKOBBIM GHEHMAM

ZIbIYILEM OIBITE.

HHTENbL 06?&1]],&9’[ BHHUMAaHHE }"-leﬂl‘l‘
KOB Ha TO, 4YTO KOJNEGAHWA CBEYEHHS
JIAMIOYKH NOXOXKH HA rapMOHWYecKHe, H
npejiaraeT UM JOKa3aTh, 4TO 3TO JedcT-
BHTENEHO Tak.

Onu posxeE  coOOpasWTh, 9TO, MO~
CKOJBKY JAMIOOYKA HAKATMBAHMA [0CTa-
TOYHO HWHEPIHOHHA, OHA He Yycnepaer
pearHpoBaTk HA KOoJebaHus OTHOCHTENLHO
BEICOKOI YacTOThl, & KaKk Obl ycpemHAET
HX. HHHMK CJIOBaMH, APKOCTE CBEYEHHA
JIAMIIOYKH NponopHHOHAIBHA HE caMOMy
pesynsTHpYIonmeMy koneGanuio (4), a ero
HHTEHCHBHOCTH.

VYuampecs 3HAIOT, YTO WHTEHCHBHOCTH
(MomHOCTB, 5HEprus) Kone6GaHUA mpOIOp-
THOHANBHA KBAJpAaATy €ero AaMmiuTyIsl.
BeniomHuB TpUroHOMETpHYECKYI0 GOpMYITY
cos 2a = (1 + cos 2a)/2, orn nonyuasor

Aw g
— 4| =
2 2

=2a?[1 + cos (Aw 1+ ¢)],

I ~ A? =442 cos?
P

HIH

Ip~a2[l+cas(ﬁw-t+§9)]. (5)

Otcrona cleayer, WTO CBEYEHHE JaM-
NOYKM, [PONOPHHOHATLHOE MHTEHCHB-

HOCTH  Pe3yJbTHPYIOMIEro  KOMeOaHHs,
JEACTBUTENIBHO NMPOMCXOAWT MO TapMOHM-
YecKOMY 38KOHY, XOTA caM0 KojebaHue U
He ABNACTCA FapMOHHYECKHM.
NMpusuun meHcTBUSA AY-
nbl BpeMenun CrapaT mepen ydeHH-
KaMi TpofieMy: HY®KHO npeo6pasoBaTh
komebanne (1) OTHOCHTEJBHO BHICOKOIA
YacTOTH TaK, 4YTOOR €ro MOMKHO ORUJIO

HaGIIOfATE HelocpefcTBeHHO. Yto s
3Toro tpebyerca?
[MxompHENKKH, H3yYHBIIHe  GHeHHHA,

OTBEYAlOT, 4YTO ¢ MCCAeAyeMEIM KoJieGa-
HHeM (1) HYXHO CAOKHMTE 6IH3KOE 1O
yacToTe (2) M pesyJsTHpYHOIIEe Kojeba-
HHE MOJAaTh, HaNpUMep, Ha JIaMIOYKY
Rakanupans. Torma kone6aHHe SPKOCTH
€e cBEUCHHA OY/IeT ONMCHBATLCA TeM e
rapMOHHYECKHM 3aKOHOM (5), 4TO u Hc-
ciefyemoe KoneGaHHe, HO WYACTOTA €ro
MOX¥eT ObTh CIEJaHA CKOJMb YTOJHO
HH3KOI. '

Yuamueca NpHXONAT K HAee JIyNE
BpEMEHH: [JA TNOJY4YeHUS YBeTHYeHHON
NpOACIKHMTENEHOCTH NepHofia Hccaenye-
MO0 KOJeOAHHA MOKHO HCIONL3OBATH
CHeNHATBHBIH TreHepaTrop (koTopHIit
JIOTHYHO HA3BATL ONOPHHIM), pas3menu-
TeNbHEI KOHIEHCATOP M JAaMIOYKY HaKa-
ausanuA. llpm npubnmxennn yacToTh
ONOPHOTO I'eHepPATOpa K YacTOTe Mcc/efye-
MOTO KOJMeGAHHA pacTeT yBeTHUEHHe
3NeKTpOHHOMi Jynet ppemenn. Ha pue. 4
CXeMa JJMEeKTPOHHON JIYyIHI BpeMeHW Bbije-
JIeHA TYHKTHPOM.

JeMoHcTpamHOHHAS Y-
TaHOBHKA JIIA NOCTAHOBKM OIMCAH-
HEIX BHIIE ONHITOB Uenecoobpaszdo co-
6paTk OJHY YCTAHOBKY N0 CXE€ME, NpHUBe-
IIeHHON Ha pHc. 5.

Ilpu samrHyTOM KiIroYe SA4 U pasomk-
HYTHIX OCTAJBHEIX KJIIOYaX IOKA3BIBAIOT
OCOMJTIOrpaMMy Pe3yJbTHDYHOLIEero KoJje-
GaHus, MOAYYAKOMErocA NPH CIOMEHHH
ABYX KOMeGaHWit pasHLIX YACTOT. JaMBl-

C1 20

u 544
3 e—— =
o0 |V X3y ®
8/ r3m (_-]- SAt L -
BAT oaw-2
2440
02 20mi
g T | sz [ sas
Hid
842 .
21440 MH35-026
Pue. 5.
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xad wmoun SA1 n SA2, memomcTpupyor
axycTHveckue Guenusa. Haxomenm, saminys
wiow SAJ m pasoMmenys wiwoun SAI
SA2, noxaswiBaloT nyny spemenn. Bee ati
ONBITH CONMPOBOXKAAIOT OCIMIIOrpadpo-
BaHMEM CHTHAJA, YTOGH YYAIIHECA MOTIH
HaG/MIOJATE HE TOMBKO YCPEAHEHHOe KoJe-
OaHue, HO M XapaKTep pealbHOrO CHrHama.

Hunukartop HMHTEHCHUBE-
HOCTM B3BYKa B TOYKe JT10T
npubop NO3BOIAET HA Ka4YeCTBEHHOM
YPOBHE CYIWTH 006 WHTEHCHBHOCTH B TOH
TOYKE 3BYKOBOrO MOAA, B KOTOpOil OH
Pacno/IoHen. mylﬂﬂl}{ﬂ‘ﬂaﬂbﬂaﬁ cxeMma
MHAMKATOpa [peicTaBleHa Ha puc. 6.
MukpodoH mommeH uMeTe HeGonblINEe
pasMepsl, 4YTOGH HE CIAMIIKOM MCKAXKATb
3ByKOBOE Tosie. JlaMTouky uenecoo6pazHo
3AKPENUTh PAJOM ¢ MHUKPO(OHOM, YTOGH
BHUMAaHHE YUallUXCA NpPU JeMOHCTPALNAX

e pacceuBaioch.

Ela puc. 7T npusefeHa ororpadus
OHON W3 BO3MOKHBIX KOHCTPYKIMI HH-
ANKATOpa: MUKPO(OH TOMENIeH B M3OTHY-
THI (CHETAHHEIN U3 BUHHMITACTA) IEPiKa-
TeAL, HAa KOTOPOM CBEpXY pACHOJIOMeHa
JIaMIIOYKA HAKATTMBAHWA, A CHM3Y 3aKpen-
JieHA CTAHIAPTHaA cTOMKa OT HITATHBA.

B OneITax Mo akycTHKe YAcTO HCIomb-
3yercsl YCTAHOBKA, cOOpaHHAA B COOTRETCT-
gun ¢ puc. 8. YToGH He 3arpoMoxjaTh
exeMy, Ha Hell MOKa3aHbl TOJBKO CBAZH H
Haﬂpaanennﬁ nepe;m-m QHBHT]JPI‘IGCRHX

Pue. 7.

140
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Puc. 8.

CHTHAJIOB OT OHOTO 3JIEMEHTa K JpYromy.
Ha camMoM  jesie, HKOHEYHO, JIHHAMHEK,
MHEPOQOH M JaMIoYKa TNOAKIIOYEHEl K
reHepaTopy M YCHW/IMTENI0 JBYMA IPOBOA-
HHKaMH Kasabit, Muaukatop naTencus-
HOCTH 3BYKa B TOUKE Ha cxeMe n3obpasen
B BHAE JIBMIOYKH, PACHOJIOMEeHHOH Ha
done murpodoHa M COSAMHEHHOH ¢ HHM
4epea yCHITHTENb.

HaGnwnenne 3BYKOBH X
KoanebaHuW| c HOMOIUlb K
nyns BpeMeHu. CuapHbe ydaiime
cA, mepeJ KOTOPBIMH MoOcTablieHa npobie-
Ma CcO3JdaHHA yCTaHOBKIi, noammomeﬁ
VBHIETE M3MEHEHHE 3BYKOBBIX KOJeGaHui
10 BPEMEHH, MOTYT CaMOCTOATENLHO Mper-
JIOMHTE CXEMY COOTBETCTBYWOLIEH J1yIbl
spemenu (puc. 9). Jlaa sroro mM pocta-
TOYHO [IONOJIHMTH cXeMy, NOKA3AaHHYIO Ha
pic. 8 onopHHM renepatopoM (72 m paz-
nenuTe/bHEIM KoHIeHcaTopom C1. Tlepe-
MEHHBIA pesucrTop RI pexoMenpyer wuc-
MOMB30BATE  YUMTENh, OOLACHME  CROE
npesjioxenue lieOﬁXDﬂHMOCTBIO YpaBHHUBA-
HUSi AMIJWTY[bl ONOPHOIO CcUrHalla ¢
HeBONBIIOH aMIUITUTYIONR CUTHANA, MIYILe-
ro oT MHEpogOHA,

O6ocHoBaHNE KOPPEKTHOCTH MPHUMEHE-
HUA J¥NLI BpeMeHH YYHTEIL I[pDBGJ.LﬂT
CARYIONINM 06pazoM.

B cTOpOHY OT JAHHAMHKH K MHUKPO(QOHY
MBICJIEHHO  HANpaBMM  KOOPJHHATHYIO
oce r. Torga ypaBHeHHe 3BYKOBOH BOJIHEI
B 9TOH cHCTEME KOODPAMHAT MMEeT BHA:

s= acos (wl— kr+ @), (6)
roe k=2r/A— BonmoOBOE uHcnO, A—
JJIMHA BOMHBL 3BYka B Bo3ayxe. Quesup-

HO, 3THM K¢ YpaBHCHHEM ONHCBIBAETCA H

HLA MH 35-0.26
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Puc. 9.
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aJIEKTpHYecKoe KoneGaHHMe Ha  BEIXOJE
MHKpPO(OHA, DacloOKEeHHOTO B TOYKe C
KOOPJMHATON Z; MHOM (uaHUecKHit eMEICH
H, pasyMeeTcs, INpyrae 3HAYCHUA MMeer
Tonpko ammanTyaa a. Ilpepnonosxum, wro
ONOPHEI  3MEeKTPHYecKHH CHTHAZT & Ha
Bxofie ycunmurens Al (em. pue. 9) umeer
TY #e aMINIUTYAY, 4TO U MCCIellyeMblil, HO
HECKOJNILKO OT/HYaeTcds OT HEro mno 4a-
cTOTE!

S = acos wyl, (7)
rae wop=w— Aw 1 Awlwy. Torma pe

3YIBTHPYIOLIEE KojebaHMe Ha BXome H,
CJIE/IOBATENBHO, HA BHIXOJE YCUJINTEIS

w— wy k "]
s =s5+3;=2acos t——g—x
P 2 2
w+ Wy k
* COS t——z+4+-—
2

J10 aMIIMTYAHO-MO[YIMPOBAHHOe KOJIe-
6aHHe, YACTOTA KOTOPOr0 NPAKTHYECKH
paBHA W, a AMINIMTYIA M3MEHAETCA C
nebosbion vacroroit Aw/2. Tlockonsky K
BHIXOJY YCHJIMTENS MOAKJIIOYEHA JIaMIou-
Ka Hakanupanua, obnagamoniaa Gonbmoi
HHEPOHOHHOCTEIO, TO €€ CBe4YEeHHe onpene-
NAETCA WHTEHCHBHOCTBIO PE3yTBTHPYIOLIE-
r0 KoJieGaHHA, KOTOpad NPONOpLUHOHATIEHA
KBa[paTy €ro aMINIMTYABI:

I~ @[l +cos (Aw-t—kz+¢)]. (8B)
Cpaenenne (6) u (8) mokasmsaer, uto

(POPMANEHO TOCJe/IHEe BRIDAMKEHHE TaKKe
onHceBaeT Gerymyw B NpOCTPAHCTBE

sonny. OHa BocnpMHMMaeTcH aynoit Bpe-
Ty ke JIMHY BOJHBEL

MEHH H WMeer

A=2x/k, uto WM peansHadg, HO APYTYIO
AMIUTMTYZY W TONLKO MOJOMHTENbHEIE
agaueHna onodrauuu. Kpome Toro (m
3jeck BTO Han6ojee CyNIECTBEHHO), pe-
3Y/IBTHpYIOasn MHTeHcHBHOCTh (8) Mowmer
konebaThed € Kakoll yrogHo Manoit ga-
cToToit Aw.

Takum o06pazoM, HccIeOBAHME aKY-
CTHYECKOTO MOJA HHAMKATOPOM, B KOTO-
POM  CHIAJBIBAIOTCA TpPHHAMaeMeIl ©
ONOpHBbIH CHUTHANB GIM3KMX AMIUIMTYI M
YaCTOT, MO2BOJIAET, HE MEHSSA MPOCTPaHCT-
BEHHBIX W (a30BRIX XapAKTEPHCTUK TOJA,
Kak Obl YMEHbIIMTb 4YacTOTY 3BYKa M0
PasHOCTH MeXIy Heit M 4acTOTOH OMOpHO-
ro curiana. Takol MHIMKATOP BEINOJHSAET
POJB JIYTIBL BpeMeHHM, Jeslalomeil BHIAMMbI-
MM KoJiebaHuA 3BYKOBOM YACTOTHI.

JeMonctpanwus AYyOH
spemen u Hapuc 10 npusenena
ororpadus 1eMOHCTPANMOHHOI YeTaHOB-
KM, cobpauHoii mo cxeme pue. 9. Jlunamur
BAT n murpodon BMI pacnonoment Ha
paccroanuu 0,5—1,0 M apyr or apyra u
Ha BHIcOTe He MeHee 0,4 M OT moBepxHOCTH
cTona, 4TobH OcNabUTE BAMAEHE cTOAYei
BOJIHBI, KOTOpad Beerga obpasyeTcs NpH
OTpaxeHUAX 3Byka. [lemonctpaumio npo-
BOJAT B TAKOH TOCTEH0BATENILHOCTH.

Bratouaror remeparop GI M ycranmae-
JUMBAIOT YacTOTy 3Byka okoao 5 k[l
Brmoune yeunurens A, noaGupaior ero
UYBCTBMTEJNIBHOCTE TAK, YTOGH JIAMIOYHKA
HL1 wmaukatopa ropeina B IOJAHAKATA.
3aTeM BKJIIOYAKOT TEHEPATOpP OMOPHOrO
curHana G2 u ycTaHaBIMBAIOT €r0 YacTOTY
npumepHo 4.5 kl'n. Peryanpyior Beixon-
HOE HalpskeHue reHepatopa G2 rakum
06pa3zoM, 4TOBEL OHO GBLIO MUHUMAJIBHEIM.
TlepemenubiM peaucropom RI nobusaror-
cA, 4yrobw JjaMnouka wuunuxkatopa HLI
TOpeia HECKOJIBKO APYE, YeM IPH BRIKJII-
HeHHOM reneparope G2 OCTENEHHO
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npH6AMKAS YACTOTY OMOPHOTO CHrHANA K
YacTOTe 3BYKA, MOKA3LIBAIOT YdalluMCA,
YTO BHaYa/le NaMIOYKa MHINKATOPa OblcT-
PO MHraeT, a 3aTeM NepHoj KoidebaHmii ee
cpeuenns pacrer. Eciu uacTora onopHoro
CHPHAJIA CTAHOBUTCA OOJbIIE YACTOTHI
3BYKA, Oepuoa  Kojefanuil  cpedeHHA
JaMIOYKH BHOBh ymeHbmiaercs. ([Joduepx-
HEM MEJATeIbHO BCerja YCTaHaBJIWBATE
TAKYK) YacTOTY ONOPHOrO CHrHana, 4TO6b
ona 6ula MeHbINE 4acTOTH 3BYka. Torma
HE IpHAeTcA B HEHOTOPHIX 3KCIEPHMEHTAX
NPOBOAMTE  JIOMOJHUTENLHBEI  aHANN3.)
Bri6upaloT mepuon kKomeGaHuit cBEYEHHA
JaMIOYKH, KOTOpBIt Hanbosee ymo6ew
ans socnpusatus. Haxomeln, peryinpos-
KO AMIIMTYALl OMNOPHOrO CHrHAJTA Pe3M-
cropoM RI nobupaioTcs paBeHCTBa €@ ¢
aMIVIMTYZOM uccaenyeMoro curHana (B
3TOM cayyae JAMIIOYKA B MHHUMYMax
CBEYEHUA TACHET.)

Bumecte ¢ yuyammmucA MOABOLAT WTOT:
NpOAEMOHCTPHpPOBAHHAA JIyla BpPEMEHH
YBE/IMYMBAET MEPHO] BOCIPHHUMAEMEIX ¢
€6 TMOMOLIBI 3BYHOBHIX Koxde6aruil BO
CTOMLKO pa3, BO CKOJILKO YAcTOT2 3BYKa
GonkIe PAIHOCTH HACTOT €r0 U ONOPHOIO
CHCHATA.

JdemMoHcTpauua 3dpder-
Ta Jlonaepa Teopna akycTHdecko-
ro addexra Jonmepa pocrarouno mnoz-
pobuo wamomeHa B QaKyIETATHBHOM
kypce ¢mauxn (8], nosromy smecs MuI
OrPAHHYHMMCH PACCMOTPEHHMEM JHIIL COOT-
BETCTBYIOIIErO IKCNEpPHMEHTA.

KaK WM3BecTHO, NOILIEPOBCKOE M3MeHe-
HHE YACTOTBI 3ByKa B TEpBOM NpHOGIMMKe-
HHH COCTABJALT

bu=v' —v=wvfc, (9)

rae ¥’ — 4acToTa 3BYKA, BOCMPHHHMAEMO-

ro TNpHEMHHMKOM, V¥— UAaCTOTA 3BYKA,
[aBAEMOTO MCTOYHHKOM, U— CKOPOCTb
IBMKEHUA  NPHEMHHKA  OTHOCHTEIBHO
MCTOYHHUKA B CPEle, ¢ — CKOPOCTL 3BYKA B
cpepe. M2 obmux neuxopuanonoruyecKux
aakoHomepHocteft [9] cnenyer, uro nms
YBEDEHHOI OLEHKH JIONJIEPOBCKOIO CMelle-
HHA YACTOTH HA CIAYX OHO OOJIHO COCTAB-
nste mopagka 10% (Svfv=v/c=0,1).
IlockosbKY cKOpOCTE 3ByKa B BO3JYXe
c=340 M/c, AnA MOMYHEHUA TAKOTO H3Me-
HEHHMA HacTOTH OTHOCHTENBHAA CKOPOCTH
HNBUMEHUS TNPUEMHMKAS H  HCTOUHHKA
nomkHa 6bITE v=34 M/c.

Wcnonsaosanue Jynsl BPEMEHH [103BO-
AAET YMEHbIUHTh CKOPOCTh JIBHMXEHWA
HpHEMHMKA WM HCTOYHHKA 3BYKa BO
CTOTLKO Pa3, BO CKOJMBKO JIyNa BpPeMeHH
naeT Kaxylleecs yBeJMYEHHe NepHoja
aBykoBoft BoHH. ([lONycTHM, YTO B OMHITE
1A 4AcTOTH 3Byka v = b k[ nyna speme-
HI HACTPOEHA TAK, YTO CBEYEHHe JAMIIOY-
ki Konebnerca ¢ yacroront Av=Aw/2r=
= 1Tu; MHHMM c7OBEMH, MmyCTbL JyNa
BPeMEHY JaeT yBelMUeHHe Mepuoma B

=v/Ay=75000 pas. Toraa, uTo6H mpo-
nabmonars 10 %-Hoe M3MEHeHHe YACTOTHI,
HCKOMAS CKODOCTh IBHKEHHA [OJKHA
cocrasnaTe Beero v’ = v/T =0,0068 m/c, a
50 %-ueift nomnepoBCKMIt CABUT HACTOTH
npousoiiier  mpH  CKOpOCTH v’ =
= 0,034 m/c!)

(QoTorpadus yCTAHOBKM [/1A JEMOHCT-
pauMH 3{@“& llonnepa npuBejieHa Ha
puc. 11, VeraHoBka OTiM4aeTcA OT pac-
cMoTpentot Beime (cM, puc. 10) TonBKO
TeM, YTO MHIMKATOD JYNbl BPEMEHH MO-
CTABIGH HA KapeTky, Koropad ¢TOpO-
NAACTOBEIMH MOJO3bAMH MOXKET CKONB3UTh
N0 napanenbHEM JIOpATeBhIM Hanpas-
TAONUINM,

JleMOHCTPAUMK TpPOBOAAT B CJEAYIO-

Pue. 11,
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2 Apadedia aanodaeoiay (1acdiace+aneay) nadeu 6+aieéa
8iyoiiioidé adofiao). A 4aedd fa yoié iilad Tidaadeain casi-
inasiinoe fad+aiey, iiodiaia éfiiupoadiay iiadel Tad+aiey
aanodaeoiié iadee o+aieea. Oae, &itacaill 0&1dai0 T4 Ta0+aiee
fi ifanéacéié, 14 1a6+aiee f iMudaiedl, 14 1a6+aieé f iaéaca-

al, iee, &4 glia~iii eolaa 1eo6+aid 6oaaiaiey 0ad

[aeiceieacnii aaeell MMa+adéiool, ~of yail noadeony cada+a
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a Caalaie
icaaiins A. A.1aéaai

A iineaaidd aanyoesaoed ia oece+aneéli 6aeosiioaod Asacianéial
aifidaeinoeosoa atee ficaait eee iladdiecediaait 6+aaita (é
a6+i0a aey iaoiaeée deéceée) eaaidaoioee

Edaoél iddanoaaei 1aio ég ied. A 2005 &ia0 ia aacd Asacianei-

Al 1aaeifoeocoa (AAIE) . A. EAaiiadi ia 1a0anioadiids ia+a-
620 aléa ficaaia iad+iay eaaidaoidey fiaddaeaiey e iaofaia
efifedaiaacdeingié adyodeuinoe o+auedny. Oasdacéods 4a daaiod
aeadi ec lefeediey 1 eadidacioee

Oaée daaiod & aoi

seadieé GaIGONE DARiIGaseee.
2. TRiTAI04 faidaasaiey aayoasuiiioe & 618i0 3aaidl
2.1. [ab+iay saaidaoioey fladdeaiey & 1A0TATa eRfeaaiaa0asi-
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d&éoiva M eioidiadecacee Agacianéial Eieedasea 16110084106
04dileiaeé yaiineée e nadaena A.d.Aidaoweili & caidnoeoa-
8ai aeadéoiva OIE 1t PIC@ 1. 1. Aiaaaitaié ficaail yeaeoali-
ifa iiitaed aey daaiecacee aenoaioeiiiial 1ao+aiey it 6eceéa
& 0idadediey ennedaiaacdennéié adyoaeliinoup 6+auediy Daniova-
geeainegié 1+il cai+ié péied ive OIE. lfaed id&anoaaeyao

e iaolaé+anéed iiiiaéé it aénoaioeli-
ifio eco+aiep 6écéée & 10 e 11 ééannad cai+itd éoonia PICY.
liitaed aéep+ado a nday odivace+anéeé iacaseaé e casa+e dacii-
Al 6a1aiy feleeiinoe, a ol +ened & efneaaiaacdeunéed. O+aueany
faitnolyoaeuit eco+apo 0didep e a faicia+aiita naiée annteapo
BAcAiey 158462334106 casa-

2 Tinolyiil i81atagony ienéiaté iaaadiae+aneeé yeé

1810 11 15183564 alcileeliioe 4eRoAlGeNiaT 6idaaes 83-
A1a20880M61¢ 4ayoA6UNMAOUD géleiieaa. It 5332206088110 B4-
COBU0A0AI TTeeil 60A&deAA0U, +0T 14 14144 30% G-a0esAY Alasaea-
bofiy & effeaataacasunech aayoasuiiion, 6idaaeaied eoidié 1i6-
UAROAGYAORY ASROAIBETIT. YOI 140A&3ee4380 010 6380, +O1 6+a-
USARY cai+iié 01510 Ta6+aiey DICD 38a08yaiT AGRNSAPO 5304-
6y effeaalaa0AsiNeesd cadas, dagaied 6101305 I8 YasyaoRy Tayca-
RECIT

FTIiedé0 i0eaiona aey eco+aiey yeaeoonaaieoins aiei, dacdaaioai-

j0é A. A. 126487 & 4af afiedaiol Ae. A. xedétadi
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a6
daiey a oaeil & caéiiliadiifioyie idlecaianoda iad+iial i .
1, adiadony, ~of yol fedacpueé gad. E a4l faal adeaol a aeaéiaa, a
éieeagoeaiié daoeadénee fad+iié aayoaéuiinoe & aa dacoeloaoia

.8 p Aa N

10&18040i1.

Anou ée iad+iay gélea a ddaediinoe? 10ado0: a ddaguiioe iao,
a &i0 a eadaeéiié adénoacodsiinoe aa.jéaéﬂ‘y géleéa yoi eaa-
aelita 1adaciaaiéa, eaé iao+ifé 3aaido. A dadaeuiinoe anou aa isi-
yagaiey: adyoaeliiinou epadé, iad+ita 181a6éod, élisieéacee & 4é.
ARa yoeé idiyagaiey a éiié fiodiaie &nou a Asaciad. Oloy oleéuél ive
adnefaiee aaiité iiadadee fai 6aaéinu 6aeadou a e favaia

7] agneiyainé A'é‘(;T”é effeaaiaacaéunéié daaion éiiesdo-

A3 a0é eadaeenoni... 1., 2001. N. 214.
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