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= ¥| nuradwe pecueepa,
yKa3aTens CTeneHH
JATPY3KK NPKU 3TOM
NOKEXYT NPoUece
JAanncu.

CHa4ana npo-

&

| RIERIGIRAUM
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A FRaMMa 3arpysquka
NpOW3BOAAT IANMCE
MHGOPMALIMK B one-
PATVBHYIO NaMATh

_|| SD RAM pecweepa

- Fle uploading -

[ykaaatens File Up-
loading). 3arem npo-

0% Dore | |

MCXOAWT NPOrpam-

muposaHie FLASH-
namsaT (yKasaTens

| Open File | ll]mmhad ]_l _! _.—]I

Buming). Nocne aa-

Exit BEPLIEHWA NpOLec-

|-Plnlt.‘... 10

draitn pamna MO (oA atoro HeoGxoaumao
YKE38Te Narnky, e oH pacnonoweH). 3a-
rpy34uK nNpy a1om ortobpaant mHdopma-
uwio o sarpyxaemom Gaitne, Onuwei
Upload 3anyckamwT npouscc aarpyaku
nporpammel B0 FLASH-namate. 3arpys-
HUK NPH 3TOM AO/DKEH BbIOATE CO0DWEHKe
O NMonwITke oTkpbiTe COM-nopT. BemovaT

Ca 3arpyaqyvk yea-
HET Ha yonewHoe
nporpamMmmMmvpoBa-
HWE, a pecueep nNepelnéT B AexypPHLIRA
pexum. Ha arom nporpammupoBaHue
dapepeHo  (HeoOX0AWMMO OTKNIOHYMTE
KOMNBIOTED W HYNb-MOAEenMHbR kabens ot
pecweepa).

Komnanwa HCK cucremarndeckmn ob-
vonAeT MO co cnytHuka. OBHOBnEHWE
NEOVCXKOAMT B TEYEHWME ONpenengHHoro

OcoGeHHOCTU NPOEKTUPOBAHUSA

KPOCCOBEpPOB

ONA BbiICOKOKa4yYecTBeHHbIx AC

A. TOPLUEHUWUH, r. Mockea

ABTOp paccMaTpUBaEeT CEBA3b rapMOHUYECKMX WCKANEHUWIH B AWHA-
mMudeckux ronoekax AC co cxeMoTexHUKOH NaccUBHOro Kkpoccosepa
M BBIXOAHBIM COMPOTHENEHNeM ycunurensa. EcTecTeeHHO, Ha ypo-
BEHb HEJTUHEHHBLIX UCKaXXeHWH BAWAET U KOHCTPYKUWS FONOBKW: B
Gonee croOXHOR KOHCTPYKYWM MArHUTHOA CUCTEMBbl, Kak Npaswno,
HCKaXEeHWA MeHblle. Tem He MeHee NPUBeAEHHBIE B CTATLE METOAb!
CHHXEHHA HENTUHEHHLIX MCKaxeHui, 0COBeHHO BLICOKOro nopaaka,
6yayr cnocobcTeoBaTe Gonee NPoAyMaHHOMY NpPOEKTUPOBAHWIO
BBICOKOKaYecTBEHHLIX AC Ha OCHOBe NMOMAOCOBBLIX AWHAMHYECKUX

royT1oBOK.

Aef HENWCAHWA 3TON CTaThK BOIHMK-

na B npouecce paspaboTkw akycTu-
HYECKDA CHCTaMbl (AC) MOHUTOPHOTO THNA,
npenHasHaveHscid ona pabotel B Gneok-
HeM none (Ha HeBonbLWOoM PacCTORHUK OT
cnywarens). Ho peys B CTatse NORGET He
O HEM, 8 0 HEKOTOPLIX 0COBEHHOCTAX Npo-
EKTUPOBAHVA pasnenuTensHux GunsTpos
(nanee Ans KPaTKOCTH KPOCCOBEPOR) Ang
noaobHuX 1 Boobuwe mobbx BLICOKOKa-
HYECTBEHHbIX AC.

B npaxtuke npoekTupoBaHua nobu-
Tenbckux AC cnoxunace CTpaHHas cutya-
Lume, SENAOWARCH OTY3CTH CNEeOCcTEMEM
OBl TEHOEHUMY HA NOTREOUTENLCKOM
ayovopbiHke, He B NoCnenHion ovYepeib
YCHNUAMK 8y IMONPECCH, NPOABUIraIowen
HA PLIHOK M3NENnKs rpM, NPOM3BOAALLIMY
ayonogunsCryIn Npoaykumo, y notpetn-
TEna (v y paspaboTymkos MOGUTENLCKIX
AC B TOM uucne) chopMUpOBaNOCH
YCTOMHMBOE NPEACTABNEHWE O TOM, YTO
KAYBCTBO 8yAMOaNnapaTyphl HAAO OUeHN-
BaTb NPEXOE BCEro "Ha cnyx”, a uHTepe-

COBATECS 88 TEXHWHECKMMK napamertpa-
MK BO BTORYIO ovepent. OObMHBIA B TaKMX
CNyYasy aprymMedt — Mbl ciyllaem He
napameTpbi, a Myabiky. TAKER TOYKA ape-
HuA He BeccnopHa, HO MMEET NPaBo Ha
cywecTeoBaHwe. JelRcTBUTENLHD, B
KOMY-TO, HANPUMED, HREBUTCH 3ByYAHME,
OKPALIBHHDE NPUATHBIMK CIYXY FapMOoHA-
KEMKM “NamnoBbix” UCKKEHWEA, TO NoYemMy
OH [OMKEH OTKA3bIBaTLECA OT HErD TONLKD
NOTOMY, 5TO ero namnossti Hi-End yownm-
TENb C LWECTHMAHAYHBIM LEHHWKOM He
YAOBNETBOPAET MWHMMAaNLHOMY Habopy
TexHuHecKkux Tpebosanuia, obecneymeaic-
LMY BEICOKYID BEPHOCTH BOCMNPOWM3BENE-
HMA, T. 8. HOPMANLHO HE SENABETCA YCWNn-
Tenem knacca Hi-Fi. Mmaenoe, 410 Takoil
3BYK HDABUTCA CamonMy Bnapensly. Heno-
YMEHWE B 3TOM CHYYEE MOXET Bui3Earh
TONBKO TO, 4TO OxpalerHOe 38yvYaHue Ta-
KOFQO YCWUNWTENS XapakTepurayior kak
"HUCTOR" 1 “HAaTYpanLHoe".

Het Hudero YOAMBUTENEHOMD B TOM, 4TO
CYﬁ'bEKTI.-‘IBI.r‘I.’]EI.LLHH noaseprinvcs U MeTo-

BpemMeHy, KoTopoe Bcerga obesBnRIcT No
WHPOPMALMOHHOMY KaHany, TpaHcnmpye-
MOMY B OTERLTOM (HeckpemBrivposaH-
HOM) Biae. [ns 0GHOBREHHA HEOBXOAMMO
HACTPOWTE PadoTawWKA  pPecueep Ha
nbyio ua nporpamm naketa Tpukonop 1
NEPEKMICYMTE ©ro Ha Heé B pabouyem
pexuime. MNpn atom noseuTca wHbobar-
Hep © aanpocom Ha obHosnedwe MO.
Heobxonumo noaTeepanTL 3ANPOC HAMA-
Tuem Ha knasmwy "OK". MNocne atoro
HYHHO NOAOKAATE, NOKA HE NOABWTCR YKa-
3arens Nporpecca npouecca obHoBne-
HuA. MNocne 3EBEpLIEHKA NPOrpaMMKUpo-
BaHWs DECHBED BOWIET 8 pabouwii pexum
C 0OHOBNEHHBIM 0.

Bunmanuwe! OyeHs BaxHO NoOM-
HWTh, 4TO Npu 3arpyske NO B pecu-
BEp BbLIKNKYaTL ero nurTadwe
3anpelasTcs. [

JIMTERATYPA

2. NpowKekn,
narod.ru>.

<http://connectiv.

(Oxonvanne cnegyer)

[kl npoekTWposadka AC. Otuactu ato
OMNPAaBOAHO: NYCTE BYAET MHOMD XOPOLIMX
1 pasHeiX AC, v Torga kaxoslil noTpetn-
Tens cMoxeT nonobpats cebe 4TO-TO No
exycy. Ho Taxolh noaxon K NpoexkTuposa-
HUIO HENpUennen Npw paspaboTke MoHK-=
TOpHLIX AC, Nepes KoTOpbIMW CTABMTCA
NPUHLMOKMANLHD WHAR 3a0a4a — Makcu-
MENBHO TOMHO BOCNPOW3BOAMTE 38NUCK ¢
MIAHMMYMOM WCKEKEHWA BCEX BuOoB. W
TOrga BONeR-Hesonein NpuxoamTes otipa-
ChIBATE 330TEPUKY M CYDLEKTHBWEM W BD3-
BEPALLATECA K HOPMANBHBIM WMHKEHEPHBIM
METOOAM NPOEKTUDOEEHWA, T. 8. K Me-
TOAAM, OCHOBAHHBIM HA MaMEpern obb-
EKTUBHBIX TEXHUYECKMX NapamMeTpos AC.

MNopagnAiowee BONBWWHCTED MOGK-
Tenbcknx AC, KOHEYHO ¥€, NPOEKTHUDYIOT -
CA He Tonbko "Ha cnyx”. lNpexne ecero
CTRPAIOTCA NOMYHHTE MAKCUMANLHO NNoc-
KYIO aMnnATYAHO-428CTOTHYIO XapaKTepu-
cTuky (AHX), a B mHorononocHex AC pazs-
[envTh nonocel Tak, 4tofel Gonee wunu
MEHEE ONTMMANLHD WCNONL30BATL BO3-
MOXHOCTI MANy$aTenei (ronoBok) B Kax-
00 13 HKx. Ho 00LIMHO Ha 9TOM HHKEHEp-
HaRA 4aCTh NPOEKTUPOBAHUA W 3aKaHYuBa-
erca. WHorpa penanT ew@ U "TioHuHr"
Kpoccosepa, nonbupas Ha cnyx ayowo-
inbCKME CYNERLETANW W CyNepnposoaa
B HAOEKAE HA YIYHLWEHWE 3BYHaHUA, HO K
ofweKTHEHBIM napameTpam AC aToT 3Tan
"NPOSKTUPOBAHWA" \KE HWUKAKOro OTHO-
WEeHMA He umeet. B To xe Bpems cylecrt-
BYIOT PEankHbLIe, 8 He MHMMbE chocobbl
YIYHLEHMA OOLEKTMBHBIX XEPEKTEPWUCTIAK
AC Ha sTane pa3paboTkn Cxem KpoccoBe-
POB, NO3BONAIDWWME NOMHEE Peann30BaTh
NOTEHLUMANBHEIE BO3MOXHOCTY NPWME-
HEHHbIX TONOBOK. BOT 0 HWX Ml M NOrOBO-
PWM B 3TOW CTATHE.

TioGoii, kKTo NpocMaTpuUEan MobuTanL-
ckwe npoekTh AC, He mor He obpartvie
BHMMaHMA Ha TO, 4TO cpeaw rpadukos
AYK, DYX ¥ UMNESAHCOE, NORCHAIOLWIAX
Bs0Op 4ACTOT paspengHws nonoc Kpoc-
coeepa W paboty AC 8 LIENOM, HUKDTOA He



NPUBOOATCR FPaduky HenuHen-  di

HENMHERHOCTL MMNENAHCE OMHa-

HbiX WCKEXEHWH. B GonblMHCTEE | | a) seykomoe | MHHECKMX FONOBOK NOPOXAAET
NPOEKTOE OHW AaXe He ynomwu- 20 BasneHRe raPMOHKKKN BINOTE A0 CeALMOA —
HaKTCA. MHEMK cnoeamu, BCErma g OEBRTON, NPHYEM C YPOBHAMM,
npw npoexTupoeaninig AC npuopi- P O6LIHHD NPEBLILLAIOWIKMMKA YPOBHI
TET OTAABTCH  MHHUMWU3IAUMK - aHaNOrAMHBIX TAPMOHVE  [EXE
SMHEHHBIX WCKAKEHWI M, NpeXae so|d— (28 38 BIoMKeTHRIX SNEKTPOHHLIX Tpak-
BCEro, MOAYHEHWMIO Nnockoid AYX. | | 0,27% [0.22% |l Tos. B kasectee npumepa Ha
Ha 310 e paccyntadbl ¥ pasiusy- [ b4 v ﬁ-a! pve. 1 npueeneHsl CNeKTROrpam-
HEE KOMNBIOTEPHBIE N amMmMbl -T0 - +—1 — — Mbl FEPMOHKME 3BYKOBOMO Bne-
n;]oermponaHuEl xpocc%.;;ppoe, Al - . plaae | hmm nﬁmmecm% Hi-End%gnoa-
HENMMHEMHBEIE NCKEXEHWA — Y Ka- b 2N | ®m SEAS W1BNX001 (EO042) (a),
kMe noayqatcs. CTpaHHan cutya- S0+ "":‘" s — Toxa 4epea aTy ronoeky (6) »
uma! Henuwkenrsie MCKaKEHNS AC e L N BRIXOOHOrO a:anpf*et:-m rg;;;::;
HE HACTOMBKD MANDIHAMMME Na- _m[ Mt i L L I EEHH. OT KOTOPOro 374
pamerp, 4Tobel ero WrHOPMpPO- i a) i " pro 2o DHUNE 3AMNMTAHE NPK N3MEPEHURX
BaTh. Bonee Toro, wmenHo AC — a8 (). B xauecTee yCWIWTENA WC-
rMABHBIIR WCTOYHWMK HENWHENRHBLIX 10 | T NONL30BANCA HENOporoi AV-pe-
WCKEKEHMIA B moBom aawf_lmnoc- 20 |B) ToK Yepes cueep Yamaha RX-VB57. Bexon-
npounzecoawenm Tpakte. lNodemy EYKOBYHO HOE HanNpsweHwe npu uamepe-
Xe CTONBKO BHUMaHWA yaenserca 39 ' m:r_nr-w_l Huax coctasnano 2,8 B (add.),
MUHMMASALAN MCKAXEHWMA B YCH- 4 — | 4TO COOTBETCTHRYET MOLWHOCTH
nuTEnsx W WihpoadanoroBLix g B | 1] | 1 Bt Ha Harpyske CONpOTHBNEHH-
npecbpalosartensx W Tak Mano B | gm 8 Om. MameputensHsi cur-
AC? 0 38 i HAN — CUHYCOMOAa C 4acToToi
Mpuumnd avoro mMuHmyM Tpr. | ) . 2*"___0-39" | 1,1 My,
Mepeas ynomuHanacs Belllie — ‘l 0,025% pios 1 | CnexTpbl CUrHANoB ACHO NoKa-
- 0 — T LIBSIOT, HEHMMbIE -
oBLWMil KpeH MeToLoe nicOnTENL [ v | - a , 4TO BCE@ 3HA rap
ckore npoexktupoBaHua AC OT gl | |4 W MOHMKW 3NEKTPOHHOMD TpakTa
WHXEHEPHLIX K CYOLeKTHUBHO-CY- p r blmn 0 pecusepa (LA naioc yeunutens-
¥0BbIM, BTOpPas — pacnpocTpa- -108 lL v | ”. HEIR TpakT) (B) 3HAYWMTENBHO
HEHHOCTE MHEHWR, Y4TO HENWHER- .40 Latla 1 | MEHLLWE, YeM COOTBETCTBRYIOWMNE
Hbie MoKakeHuA AC, HECMOTPA Ha "ég 6) = LU 0% Wk rapMOHMKN BKYCTMHECKOrD CWr-
GonblIYIO BEAWYMHY, HE Tak O8- . — Hana, M3Ny4aemoro ronoexoi (a).
CTPYKTMBHO BAWAIOT HA 3BYK, Kak ] |]umnﬂ MponcxoXOeHWE BEICLLMX rapMo-
WCKEXEHWA SNEKTPOHHOrD TpakTa, ¢ 1T HUK B CNBKTRE aKyCTHY4ecKoro
M TPETbA — CNOXHOCTE Y48Ta -0 CWUrHANA NMORCHAET CNexTporpam-
HEMWHERHOCTER W OTCyTCTRME Ma Toka Yepes roncexy (6), noka-
dhopManM3cBaHHbix anropuTMon 3LIBAOLLAR, 4TO MMNENaHE roNoB-
MUHUMWSELMN HENMHEIAHBIX MCKa- 80— KM CYLUECTBEHHO HENMHEAHO Npe-
weumi, MNonynApHee nporpammel . : . ofpasyeT NpUNCKEHHOE K Hel
pacuéta KpoCCOBEPOR ONA 3TOro i | YCHUNHUTENEM Momﬂoﬁcm Hanps-
MPaKTU4ECKK HENPUIOAHbL . T HEHWNE B TOK 3BYKOBOMN KaTYLLIKW.
A, Moxer OuiTh, ERCTBMTENL- g “ | Zp MpuynHa HENVHERHOGTH KM-
HO HENWHEIHBIE wekaxenns AC I 24 DOOY s |gl NEAaHca [WMHEMUNECKWX MONOBOK
A9 3EYKE HE CTpawHL? Bor ogno  #0] vooan | Y % . 002! HOPOLWO WABECTHA, KAaK MABECTHEI
O4EHb SBTOPUTETHOE MHEHWE MO _1gp I \ v '3* e W METOLL NOOABNEHUR 3TOTO
STOMY BONPOCY, NpUHAAnexales wltad s | ] i athexTa. HenmHeRHOCTE npe-
seayliemy cnedmanucty e obna- ", 8) . 5 e 2 0OPA30BAHWA HANPRXEHWS B TOK
CTW SNEKTROAKYCTMEW Npodeccopy ofyCNOBNEHA 3ABUCUMOCTEIO MH-
W. A AngowmHoii [1]: Puc. 1 AYKTMBHOCTH 3BYKOBOW KATYLUKW
"Mopory cAyxosOR YYBCTBH- OT NPOTEKAKWEro Yepea Hee
TENLHOCTH CYUIECTBEHHO 3ABMCAT OT Xa- TOKE M UIMBHEHMA TNONOXEHWA KaTyLLKK
DaKTepa HEMHHERHOCTH! MK NORBAEHIA EHYTPM MarHAUTHOM cucTemMel. Ha cpeaHnx
HIASLWIAX ( BTOROR, TPETREH) rapMOHEK no- 4aCTOTax, O KOTOPLIX A2/188 ¥ NORAET peys
POV CRyxa A1 TOHANILHBIX CHIKANoB CO- [y Hemovnuk BA1 B CTETLE, CYLECTBEHEH TONbLKD MEPBLIA
cragnaiT 0,1 %, Ana GopTenvaHHon My- cl2Hana 2 MEXEHW3M HENWHERHOCTWM. 3BYKOBEA Ka-
awiky — 1...2 %, AnA 3CTPAAHOR Myabikil — CT) m Tywka npegcraenaet cobol aopoccens C
a0 7 %. YyBCTBUTENBEHOCTE CIYXa 385HCHT (yeunument R1 HEZAMKHYTEIM MArHWTONPOBOLOM, POfb
OT NOpAgKa rapMOHUK; 3aMETHOCTL rap- MoLHOCmU) KOTOPOTO WrpRET MarHWTHas cucTema
MOHIMECKIX MCKIKEHWT TDETHEro Nopsia- 0.1 X ronoBKW. 3TOT MArHUTONPOBOL HAMErHN-
Ké BOABOE BLILLE, YeM MCKAXEHWE BTOPOro < 8 yeH nonem NOCTORHHOrO MarkuTa fo
NopRaKa, a 3aMeTHOCTE MCKEXEeHIA 1sTo- = ypoBHA, BNMakoro K HacbILEHWIo, W ero
ro u Gonee nopaaka 8 6...10 pas esie,  puc, 2 MarsuTHas NPOHMLBEMOCTe (Cnefosa-

HEM  MCKENEHWA BTOpOro nopaaka.
VIMEHHO 3THM OfOLACHABTCA CTPaHHOE
AENEHME, 4TO B aKyCTHYEeCKMX CHCTemMax,
MMEIOLLIMX B OCHOBHOM HEMMHERHLIE MCKa-
KEHWE HUIWNWX NOPALKOS, NOpPOrossie
aHaveHrn coctapnaoT 1.2 %, B TO xe
BpEMS B TREHIUCTOPHLIX YCUIMTENAX W
unppoBoiRd annaparype, rae BO3HKWKaOT
HENWHEAHBIE MCKEXEHITH BAICOKKX NOpSL-
KOB, YPOBHK HEMMHERHBIX NCKaXeHHA
JOMHHE COCTEBAATE COTHIE M THICAYHLIE
npoLeHTa, YTobs OHM OblAn HE3aMETHb!
LUTS CHYXCBOR CreTemMs ™.

Bpope Gl 3To nA8T WMHOYNBMEHUWIO
HENMHEAHLIM WCkaxeHuam B AC, Bels

COBPEMEHHLE BeICOKOKaYECTEEHHbIE AC
MMEIOT HENVMHENHBIE MCKAXEHWA HA YpOB-
ne 0,1...0,5 % Ha vanGonee BaxHbIX LNA
ChyXa CPeHnK YacToTax. IHaqyunt, xoTa Osl
B 3TOM [MENasoHe BONPOC G HENMHERHLI-
MK MCKEMEHWAMW 3akpuiT? Husero no-
pobHoro. JeRcTBMTansHo, B HeNnHeRHbIX
nekaxennsax AC JOMWHMPYIOT BTOPaR W
TPETLA rapmMoHMkX (Kak, BNpoYemM, 1 B
moBomM INeKTPOHHOM YCTPROWCTBE), HO
pacnNpoCTpaHEHHOE MHEHWE, YTOD B OWHE-
MUMECKMX FOAOBKaX HET GU3INYecknx
MEXAHWAMOB, MEHEPUPYIOLIAY, NCKEMEHWA
Bonee BLICOKWUX NOPAAKOE, OWMDBOYHO.

TENLHO, W WHOYKTMBHOCTE 3BYKOBOR
KaTYLLKW) M3MEHSETCA NPY AOTONHWTE b=
HOM MOAMarHMYMBaAHWUKY NPOTEKaoLWnM
4epe3 3EYKOBYIO kaTyllky Toxom. Snex-
TROMEXaHWYeckHil npeobpasosartens ro-
NOBEW, COCTOALMIA M3 3BYKOBOH KATYLLKK
W MArHATHOR CHMCTEMbI, Janee No TeKCTY
ByOeM HASEIBETE NPUHATHIM B 8HIMOR35IN-
HOL NUTEPATYPE TEPMKUHOM “MmoTop™.

Heckonsko CCeINOE ANA Tex, KTo He
3HAKOM C HpﬂﬁﬂemaMH HENMHEHHOCTH
WMNEOAHCE FONOBKM MNN XOMET yrnyGuTh
CBOW 3HAHWA NO aToli npobneme: admo-
AabHbe nyGnukaign [2, 3] v pyccko-
AsbdHan [4].
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1 E Metoasl Gopebbl C MCKAKEHWAMM, Bbl-
_ Distortion (%) Dayton RS1008-8 3LIBASMBIMKW HENWHERHOCTLIO WMNBAAHCA
= - e e——— ———————— OUHEMWHBCKWMX MONOBOK, MOXHO pasne-

NHTL HA KOHCTRYKTUBHLIE M CXEMOTEXHW-
Heckue, K nepesiv OTHOCATCA pPasnu4Hbe
cnocofsl MUHAMM3ALUKM WHAYKTUBHOR
COCTABNRIOWER WMNegaHca 3BYKOBOR
KaTywkn, O0bMHO 310 AOCTMraeTcn Bee-
AGHWEM B MOTOP 3BMKHYTBIX KONy Wa
MEAW WNW ENIOMUHMA, HANeBaEMbIX Ha
KEBPH MarHMTHOR CHMCTEMBI, W YCTAHOBKOR
MEOHLIX WA BMNIOMUHUEBLIX 3arnyluer Ha
BHELUHEM TOpuUE kepHa. BonbwWWHCTBO
COBPEMEHHLIX BLICOKOKEHYECTBEHHLIX AM-
Hamuyeckux HY/CH ronoeok umMeoT 8
CBOMX MOTOPEx TE WNW WHBE KOHCTPYK-
TUBHLIE ANEMEHTHI, CHAXSIOWWE WHOYK-

THBHOCTS.
b 100 300 500 1K Tk P 10K 20k CxemoTexHudeckuld Meron 6opebbsl ¢
BAUAHWEM HENWUHERHOCTH WMNegadca,
10,0 Distorion (%) Dayton RS150S-8 NO CYTW, OANH — YBENMHEHNE BLIXOAHOID

=== ¥ T T T E CONPOTHENEHWA YCHUAWTENR MOLWHOCTH,

== : e — NWTAKLWEro roNoeKy, T. 8. 3aMeHa yCunu-
{ fadd TENA — WOTOYHWKA HANPAXEHWA Ha YCu-

_ nuTens — MeTowHKK Toka (MTYH) [5]. He-
1.0 \ ; =ttt CMOTPS Ha TO YTO 3TOT METOM NO380NAET

-‘\ t : { H MNOMHOCTBIO MCKMNIOYMTL WCKAKEHNA W3=-3a
HENWHEBAHOCTW WMMNenaHca (fanee no
TekcTy And kparkoctu — MHW), cronsko-
HWbByak WWPOKOro PACNIPOCTPEHEHWS OH
HE MONY4YKUN, XOTR W3BECTEH yXe 4eT-
sepTs Bexka. [puuuH 3TOro HECKONLKO,
(MABHES W3 KOTOPBIX — HEBOIMOXHOCTE
WCNONbL3IOBAHWA OOMOTO  YCOWNUTEns
WTYH © muorononocHsivi AC. OaHy 13
NONLITOK "NOAPYXUTE" MX NPEeanpUHEN,

| Hanpumep, C. O, Bate [B], xora, Ha

0.001 v 200 500 x > = s S0k CAMOM fene, pacCMOTPEHHLIE Tam Kpoc-

COBEpW HE PELLAT rMasHoi Jagaim —

Distorven (%) Peerless 830883 (HDS Exclusive) HE 00ECneqMBaloT CYLUBCTBEHHOO CHU-

e 3 ———r e —= *eHUA WHK, ceoas Tem CaMbiM HA HET

t —_——===n 1 npemmywecTea MTYH nepen TpagvuvoH-

HEIM younurenem mowHocTik, Mpegnara-

EmMO0e B 3TON CTATLE TEXHUYECKDE PeLueHue
Mbl pastepém Huxe.

MonHOCTLI0 PEAnU3INBaTL O0CTOWH-
cTea MTYH MOXHO TONBKO & CxemMax ¢ paa-
AengaHueM CWrHana Ha nonocel © Nomo-
UL AKTHBHOMD KPOCCOBBPRE 1 NOCHBAYI0-
MM MHOMOKAHANLHLIM YCUNEHWEM MOLL-
HOCTK (MYNLTHAMIMHIOM), KOTGA Ha kax-
oy ronosky AC paboraer otaensHsii
yeunutens. Ho npumererre UTYH nmeer
W pAag gpyrvx “noBoynbix addextos”,
0BYCNoBNEHHLIX TEM, 4TO Bce 683 uoKkmo-
YEHWA rONOBKK NPOEKTUPYIOT ANA paboTsl

01

0.0

3BYKOTEXHUKA

10.0

Ten. 508-83-05

om

o0l 100 200 500 " ” 5 rr= 5 OT WCTOMHMKOB Hanpsxewusi, a We of

MCTOYHMKOB TOka. O HUX MOXHO Npouu-

g Distortion {%:) SEAS W12CY001 (E0021) Earﬂb. EH:HDMMGD, B YNOMAHYTON craTtee
10— z e ——— =3 . 4. Barg.

== : S — = = 3a rofsl, NpoOWEAWWe ¢ MOMEHTa
1 1 i1 HANWGCEHWA NepBEbiX CTATEN O CHUKEHWKH
uokaxeHui © nomolsn MTYH, kayectao
OAWMHEAMMWYECKMX rONOBOK 3HAYMTENRHO
YNYHLWKWAOCE, HO 3TO HE IHAYMT, YTO NPo-
Bnemnt MHW pelwexs nonHocTso, Mea-
HLIB KONLLA HA KBPHE W MESHAaA 3arnyLuKa
HE E70 BHELUHEM TOPLE YCTAHOBNEHB! 1 B
MOTODE BeilUeynoMaHyToir W1BNX001.
Kax nokaseiBalT WIMEDEHWR, OHW He-
NNoOXo NOAEBNAKT BTOPYIO FapMOHMKY
: S MHW Ha cpeaHux YacToTax M MHTEpPMOaY-
== = NALWIO CPEAHWX YECTOT HUIKMMMK, HO NP
I 1 =3 3TOM HEAOCTATOMNHO 2PHEKTUBHD CHW-

[ 1] HADT YPOBEHL FAPMOHUE TOETHEND W
1] 100 200 500 1k P B 10k 208 fonee BLICOKWX NOPRAKOB, HTO MOXET
OTpUUATENLHO CKa3aTeCA Ha KavyecTee
Puc. 3 amyka B HexoTopelx AC, MeToas! CHIKe-
Wuc. HWA 3TOTO BWOE WCKAXEHWA W ByayT
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npeaMeToM Halero AansHeRruero pac-
CMOTREHWA.

Ana onpepenesus "macwrabos Gep-
cTEMA” BeINY NpoBeaeHsl amepexisa MHK
PAINHYHBIX AWHAMWYSCKMX FOR0BOK. YTo-
Obl BeiBopka Belna NPencTaBMTENLHON, B
TECTE MWCNONLIOBANMCE TONOBKKM pﬂ‘a-
nuykoro avamerpa — ot 100 no 200 mm
(0T 4" go 8") — HECKONLKHUX MOTTYNARHLIX
Yy CaMmOOensliMKOB Mpov3BoaMTEnei
(Dayton, Peerless, SEAS, Visaton,
Wavecor). O6beAWMHAET 3TH FONOBKK TO,
4YTO BCE OHM MMEINT “oBepxaHrosue” (oT
aHrn. over hung) MOTOpPSI, T. 8. MOTOPL C
ANWHHBIMKA ZBYKOBLIMW KATYLIKAMM, CY-
WECTBEHHO NPeBLIWEAINWKMNA  ANWUHY
MarHMTHOro 3aaopa. Takue roNoBKW
WCNONL3YIOTCA B nogaensowem Gonk-
WKMHCTBE ABYXNonocHex AC v B cpeaHe-
YACTOTHOM 2BEHE MHOIMMX TPEXMONOCHBIX,
W WMEHHD B HUX “MMNEfaHCHLIE" NCKame-
HMA MMenT Hawbonbwee aHaveHwe. B
rONOBKAX C KOPOTKMMW 3BYKOBRIMM
KATYWKAMM, HANPUMEpD, B Cheuuanuau-
POBAHHBIX CPEOHEYACTOTHLIX MONOBKAX,
npoBneM ¢ aTMM BWOOM WCKaKEHWA
JHAMMTENLHO MeHblue GnarofapR meHb-
wemy IHaYeHWIO MHOYKTWBHOR cocTae-
NAKWEA uMnefanca.

BONbIWMHCTED  NPOTECTUPOBAHHBLIX
ronoBOK WMEOT MOTORB YNy4LIEHHOR
KOHCTPYKUMM © CYL@CTBEHHD NOABNeH-
HOW MHOYKTUBHOCTEIO 3BYKOBOW KATYLIKW.
B Ttpéx ronoekax (SEAS L21RNX/P,
Visaton W100S, Visaton AL170) ucnofb-
ayeTcH 0ObMHLIA MoTOop. Cxema, no KoTo-
POA NpoBOAMNMCE WM3IMBPEHMA WCKaxe-
HWA, NpUBEOEHA HA PUG. 2, pedynkTarsl
M3MEPEHWA — Ha puc. 3=5. MNpwu uame-
PEHMAX HA 4HETHIPEXOMHBLIE TONOBKK
nogasanocs Hanpaxeuwe 2 B (add.), Ha
soceMuoMHLle — 2,8 B (add.). Ha rpa-
dMKax NoKalaHsl TONLKO BTOPAA (cepeli
uBeT), TPeTbA (KpacHLIA UBET) W NRTas
(xEnTo-3enEHbiA UBET) rapMoHnkn MHW.
YeTeEpTan rapMoHWKa W TapMOHUKKH
WEeCTOro NOPAAKA W Bbllie ¥ BCEX ronosox
MMEIOT OOBONBHO HUIKMIA YDOBEHE, OHW
HE NokKa3aHs!, 4Tolbl He 3arpoMoOXAaTh
rpadnkm.

CpaBHeHWe TpadHKOR MWCKaKeHWA
NO3IBONAET OTMETUTL CREAYIOLWee:

1. Xapaktep NOBeOeHWMA TFAPMOHMK
MHW v Bcex ronorok cxox. Ha HM3kux
YACTOTAX WCKEXEHWA BCEX NOPALKOB
BENWKM, 4T0 ofvAcHAeTCcA BoNbLOR
aMNAMTYR0R CMEWEHWA 3BYKOBOR ka-
TYWKH, 3aTEM C POCTOM HACTOThl rap-
MOHWKW CHUXAKOTCH, TaK Kak amnnuTyna
CMELSeHMA KaTYIWKK BLICTPO yMeHkLwA-
eTCH, MOCNe Y4erc Ha4YyuHaeTCcs pocT
MHW He4é€THeiXx NOpsgkog (TPeTes W
MATER FAPMOHMKM), BEIZBAHHLIA POCTOM

BXMAafa HeNnWHeRHOR WHOYKTUBHOR
COCTABNAIOWER MMNEAEHCA 3BYKOBORA
KATYLUKIA.

2. Y ronoBOK C ynyulieHHLIM MOTO-
poM BTopan rapmoddka MHW cnapaer ¢
pOCTOM YACTOTh 3HAYMTENLHO BuicTpee,
4em ¥ ronoBok © OObMHBEIM MOTOPOM.
310 npamoe cnencrave nNpuMeHeHWA
KOpOTKO3aMEHYTHIX KOneu W TOopLeBbx
3arnywies ua Megu M anoMiHua.

3. Ha cpegHuUx W BLICOKWMX YacToTax
YypOBeHb TPeThEH rapMOoHKEW, Kak npa-
BMNO, NDEBLILAST YPOBEHL BTOPON.

4, Npow3soanTeENy NO-PA3HOMY pac-
CTaBNAAM BKUEHTE npw paspaboTre
KOHCTRYKUMN KAYSCTBEHHEIX MOTOpOE. B
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ronoekax Peerless » Visaton (HanpumMeap,
AL130) He4eTHee rapmodukn MHK

nopasnsoTes HamHoro adwhextueHes,
HEM Yy OpYrAX NpouaBoauTenai.
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NTERATYPA

1. Anpownna M. A. CnyxoBee nopory,
wacTs 2 (OCHOBH NMCHEKOEKYCTHEM, Hacte 2). —

Tpu ycunutensa gna anekrporurapbl

N HEe TONbKO...

f1. NETPOB, r. Co¢pusa, Bonrapus

ABTop npegnaraer TPY YCUNUTENA, NPAroAHLIX 48 UCNONB30EAa-
HHA COBMECTHO C 3/IEKTPOMY3bIKaAbHBIMM MHCTPYMEHTaMH, YCTPOM-
CTEAMH My3biKanbHbix 3¢ dekToB, a TaKke MUKpogoHaMn ONK BOKAa-
na M aKycTHYeCKUX MHCTPYMEHTOB.

NopTaTUBHLIA YCUNUTENB
Angs rutapsl 1 mukpodoHa

Mpaktika Wrpsl HA BNEKTROMVTEPE WK
ANEKTPOCKPMNKE B OOLUBCTREHHE MECTEX,
TEKMX k8K ABOPEL, YNULEL M NapKA, MOXET
BbiTh NONE3HON, MHTEPECHOR W BRINCaHOR,

Jns pacnpocTPaHEHHBIX FPOMKOIOBO-
PUTENER, MCNONBAYEMBLIX B NOPTATHBHBIX
AC, BRIXOOHES MOWHOCTE mexee 2 Br,

KEK Npasvno, HeAOCTaTOMHE NPW 3BYKO-
yoHneHu Ha ynuue. C Apyroi CToPOHE,
BhIXOAHAaS mMowHocTs Gonee 6...8 Br
BPRAO M HEoOXoOWMME ANR OTOENLHOTO
WHCTPYMEHTA WNW ronoca, a Takke ©
TOYKW 3peHnA  axepronoTpebneduns,
OnuceIBEEMBIR 30ECE YCUNWTENL MOLL-
HOCTH MMEET BXOMA AR THTapbl 1 MUKpo-
OHE W BEIXOAHYH MOLWHOCTE OT 2 A0
6 BT (3aBWCHT OT CONPOTHUBINEHWA Ha-
rpy3Ku).

<http://rus.625-net.ru/audioproducer/2000/
06/6.htm>,

2. Klippel W. Loudspeaker Nonlinearities —
Causes and Symploms, — <http:/wwekdippel.
de/fileadmin/klippel /Files/Know_How/
Literature,/Papers/Loudspeaker%20Nonline
arities% 3FCauses%2CParameters%2
CSymptoms_06. pdf>.

3. Pirimoglu A, The Effect of Faraday Ring (Shor-

. ting Ring) Usage on Volce Coil Impedance and its
Benefils. — <http://www.diy-audio.narod.ru/
litr/FaradayRingsVoiceCoillmpedance. pdf>.

4. TopwernH . Kax aubpare OuHaniye-
CKVI0 MONOBKY ANA BLICOKDKSHECTREHHOM AC, —
Panwo, 2008, Ne 7, c. 15—18.

5. Mills P. G. L., Hawksford M. O. J.
Distorsion Reduction in Moving-Coll Loudspea-
ker Systems Using Current-Drive Technology. —
J. Audio Eng. Soc., Vol.37, 15989, MNe 3, March.

6. Bare C. Jl. TOKOBHA YCUAUTENE FRAAAMW
wiaHepa. — <http://www.vacoustics.com/
texts/200502171530>.

(MpogomwkeHna cneayer)

Mopratmedsi MoBUNBHEIR YCUIMTEND
ponked pabotate oT BaTapen ranbeaHmM-
HECKMX SMEMEHTOB WM BKKYMYNIATOPOE
0OLMHD HAaNpsXReHreMm 12 B » EMKOCTEID
He meHee 4 Ay, OH DOJBKEH UMETE Manbig
ToR NOKoR, 4ToOw pafoTats HeCKONBKO
HACOB. TAKOR yCUNWUTENe ponxed DeiTh
NPOCTHIM W HE COAEPRALLMM PETYNATOPOR
Tembpa. LLymel 1 MCKAXKEHNA B 3THX YCH-
NUTENAX HE CHEHb BaXHbI.

Ha pue. 1 npepcraenaHa cxema nop-
TETUBHOFD TUTAQHOFD YCWNWTENS C BO3-
MOKHOCTB NOOKNIOYEHWS MUKpodOoHa.
Bxop vepes pasbém X531 paccyurad Ha pa-
BOTY OT NACCHMBHOrO AATYMKE LA 3NeK-
TPHMYECKON ruTaps! unu ckpunkn. B cnyyae
HEOBXOOMMOCTI NOBRILEHWA BXOOHOMO
CONPOTUBNEHWR HOMMHAN peawncTopa A1
MOKET BbiTh yBENKMHEH,

BxopgHoi passem XS2 npenHazHaqed
ONS NOOKMACYEHHA MUKpohoHa, KOTODLIA
MOXHO NPUMEHUTE [NA 3BYKOYCUNEHWA
AKYCTUHECKDI MATapkl, CKPUNKW WK rono-
ca. Korpa eeinioqarens SA1 samkryT, Ha

C5 0,1 M R13 220 I
Vo1 cg £ | ¢ar vD3 | paz LT
mzmm§ i 2z0mwl 128 'W) ol 3;
XS1 RI*10K *258 s
6‘12‘
¥ o HA Ll LT
1 MK + = X r
RI 1M _"_‘E_ éfﬁ cr UJ‘MN v VD3-VO7  [Mhym
oo S ! HLt RZ3 IN4002
G2 100MK*6,3 B 10MKXIEE | AJTJD rm A K4
. |8 lg o fu L, oy
ian B4 an T g Gk
cara| Herr JIx gg?I I xz55
. 33 MK
] 2@3 10MKXIER DAT LM3B% Ap=40m
S VT7, VT2 z D |t . roaoﬁﬂzsa X8
03 BC550C —18 I
Y7 M L, Il
8 et
RE 10K 10 MHx c13 0,1MK
v—‘-—E—l RZZ - X8 L
10K
E "' ov ‘:‘,7MHE[ ';"—;
r,«.?mn R12 22K X168 ' Puc. 1




QPAAMO®

3BYKOTEXHUKA

Ten. 608-83-05

Mpuém craTen: mall@radio.ru
Bonpoce: consult@radio.ru

PAOMO Ne 7, 2013

OcoGeHHOCTU NPOEeKTUpoBaHUS

KPOCCOBEpPOB

ANS BbiICOKOKa4YecTBeHHbiIX AC

. FTOPLUEHWH, r. Mockea

ECKONLKO CNOB O HUIWYECKIK NPULK-

HAX NORBAEHAR HEYETHRX FapPMOHWE
MHW Ha cpearmy yacToTax. Kak yHe roso-
PUNOCh, 3BYKOBAR KaTYIUKa — 370 daktu-
YECKW OPOCCENns C He3aMKHYThiM MarHu-
TONPOBOAOM, PONL KOTOROrC WIPaKT ane-
MEHTE MarHWTHOW CHMCTEMB TONOBKMW:
KEPH, BERXHUA W HMXHWA GnaHubl M Mar-
HUT. Mop AefcTenenm 3HakonepemMeHHoro
TOKZ BBYKOBOMD CWMIHana, NpoTexawero
Yepes KaTylky, NPOMCXOMUT NEpemMar-
HWYMEAHNE COCTABHLIX HACTEN MArHnuTo-
NpoBOAE NO YacTHOWR NeTne rMcTepeaunca.
YMeHLLWEHWE MarHUTHOR NPDOHKWLAEMOCTH
MarHUToNpoBOAa Wa-3a nepemarHiyuea-
HWS MATEPWANOE 3NEMEHTOR, M3 KOTOPLIX
OH COCTOMT, NPUEDANT K NEPUOONHECKOMY
WM3MEHEHWMIO MHAYKTUBHOW COCTABNAIOLEH

MURPYETCH C NONEM NOCTOAHHOTO MarHKTa,
WK BRIYMTAETCHR W3 HEro, W3MEeHsA mMmar-
HUTHEG NoTok B patoyem 3azope. OTCOOa
W Ha3sanwe, Bropan rapmodnka MHK
ahEeKTMBHO MNOOABNRETCH  KOfbLamu
DONBLIOID CEYEHWR, DACNONOXEHHbIMN
BHYTPM MOTOPa NOA, MarHUTHEIM 3330p0M.
HeudgtHeie rapmoHikr MHM npermywect-
BEMHD MOPOXAORIOTCA NONEM KaTyLUKK,
COCPEOOTOYEHHEIM B paioHe MarHWTHOMo
3a3zopa. CunoBeie NUHWK 3TOMO NONR WAYT
N0 KOPOTKOMY MarHuTHOMY NyTI: BEDXHAR
YacTk KEPHA — BERXHWA dnaxeu. [na mx
MWHAMU3AUAA KONLLA NDUXOOMTCH pac-
nonarats Nk HENCCPEACTEEHHD B 3a30-
PE, YTO CHMMABT YYBCTEWTENLHOCTE o=
noskM, WK, 410 MeHee adEexTUBHO,
afnuaun 3a30pa — CEEPXY W CHUEY.

ynyHLieHHEIM MoTopom (SEAS W15CY001
(E0015)). WamepeHws NpoBOAMAMCE Mo
cxeme Ha puc. 2. MNo ropusoHTansHol ocu
OTNOXEHA BENWHHA TOKE, NPOTEKAKILEro
HEPES IBYKOBYIO K2TYWEKY (HanpsxeHwe Ha
DaTyuke Toka). Mpr namepexHmsx Npruno-
MEHHOE K MONOBKE HANPAXEHWE MaMeHR-
nock ot 0,14 go 2,8 B (add.). Nony4en-
Hbl@ PEe3yneTaTel NOKA3BIBAKT, 4TO Ha
CPEeAHMX YECTOTAX NPW CHDKEHUKH YPOBHA
curvana MHW napaior oveHs MEeaneHHo,
ocoBEHHD Y TONOBKK © OBLIYHLIM MOTO-
pom. Tak, NpW CHAXEHWMK HANPDAXEHWA B
20 pa3 (a mowHocT B 400 paa) y AL1T0
Ha yactorte 1 kM ko3dduuMedT rapmo-
HWK yMEHBLUMNCA BCEro B NONTOpa pasa: ¢
T Gonee 0,3 po 0,2 %, ayW15CY001 —
npuMepHo B TpW pasa: ¢ 0,17 go 0,055 %.
Takvm o6pazom, ¥ HEKOTOPRLIX FONOBOK
[ARE NPW NOABOOWMOR MOLHOCTIA BCETO
2,5 mBT koa@UUMEHT rapmoHuk, oby-
cnosneHHsR MHK, MoxeT ocTapaTsca no-
BOSLHO BHICOKKMM. 3TD HAL0 UMETE B BIay
TEM paspaboTiikanm, KOTODEE PECCYMTH-
BAKT NONYYMTE O4EHE HU3KWME WCKANEHWA
AC, MCNONBLaYR BMECTD OOHOM Ka4YECTEEH-
HOW ronoBEN HECKONLKD OBWEBLIX,

Jo Cvx Nop peyk Wna O TOM, KaK Bbirnsa-
At MHW B anexTpuHeckoi Y4acTH ronoex,
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MMNeaaHca karylwk. NMockonsky TOK Aoc-
TUra8T MAKCUMANBHOrD 3HAYEHWS NBax-
Akl 33 NepUol CUHYCOMOANEHOND CUrHana,
TO BOSHWKAKLEE BCAEACTEWME 3TOrO
W3MEHEHWE WMNENAHCE NPoLYUMDYET
HEYETHBIE TAPMOHKW WCKAEXEHWIRA TOKA B
KaTylWKe: TReTLIO, NATYIO, CEALMYIO 1 T. L.
NoapotHee of aToM MOKHO NPOYKMTATE B
XOpOLWel WHXeHepHon cratee [7] v B
HAYMHOI cTaTwe [8].

Bropas rapmonnka MHWM Ha cpegrmx
YacToTax SENSeTCR cnefcTeven ddjex-
T@, Hassligaemoro "Mogynaywer notoka”,
T. €. NOPO¥OAETCH TOW YACTED MArHWTHD-
0 NONA KaTYLWKW, KOTOPOE WAET NO O7MH-
HOMY MarHUTHOMY MYyTH: KepH — HIXHAR
inaHel, — MarHMT BepxHuin dnadel. 3To
AONOAHWTENBHOE NONE, B 38BVCUMOCTA OT
HANPaBAEHWA TOKE B KaTYLIKE, MNKM CyM-

Mpogonxexye.
Havano cm. B "Pagmo”, 2013, Ne 6

Baw+oi ocobenHocTtsio MIHW Ha cpeg-
HWX 4acToTax RENAETCHA WX OTHOCUTENEHO
cnabas 3aBMCUMOCTL OT YPOBHA CUrHana.
C opHOP CTOpOHE!, 3TO XOPOLWO: NpW
BONLLWKMX YPOBHAX cUrHana (nodsoguman
K FONOBKE MOWHOCTE 3HEYMTENEHD BONk-
we 1 BT) uckaxeHun, CBA3AHHLIE C MeXa-
HWHECKWNMW NpoLUeccamy B guddyaope 1
NoABECaX, BO MHOMD pas npesbilwakT
WHKW 1 mackvpyioT wx; © Opyroid — npy
MoLHOCTH 1 BT u merblie MHW ctanoeaT-
CH AOMAHKMPYIOLLMM BUOOM WCKEKEHWA 1
npeHedperaTe UMK HeNb3n, ocoBeHHo
NPUHUMAER BO BHUMaHWE TOT akr, 4To
KNaccu4eckyio wnu [OKA30BYI0 My3biky
[OME MBl CHAYLLAEM WMEHHO NPW Takux
CPEAHWX YDOBHAX CUIHana.

Ha puc. & noxasaHsl 3aBUCUMOCTI
CYMMEPHOND KOMPOULMEHTE rapMOHKK
MHW npw pazdbx YacToTax curkHana ans
ronoeky ¢ obwMHBEIM MoTopom (Visaton
AL170) » nonynaproit Hi-End roncekw ©

[NA HAC HE BAXHO NOHATHL, KAK OHW Npe-
ofpazyinTca B akyCTUYECKU CUrHan w
HACKONLKD CYLWECTEeHEeH WX BkAap B
obLei KapTuHE UCKaxXeH N0 3BYKOBOMY
AABNEHWIO (BKYCTUHECKWX MCKaXEHWA). Ha
pMc. 7 nokazadsl AYX 1 H4ACTOTHO-33BM-
CUMLIE YDOBHWM FapMOHWK HEenuHeliHbx
WCK2XEHWA TONOBKW C METannMY4eckum
(WISCYOD1) v Bymaxuein (WIBNX001)
Auchdry30PaMKN, CHATHIE NPKW HANPRXEHIIA
2,8 B (adpd.). 3nece cnepyeT obparure
BHUMAHWE Ha TO, 4TO 0DWMi xapaxrep
NOBEOEeHWA FapMOHUK UCKEDKEHWRA B Cpea-
HEM MOX0¥ HE NOBENEHWME COOTEETCTEYIO-
wmx rapmodnk MHW, npuBenéHHex one
ITHX MONOBOK Ha prc. 4,86, HO MMEET PRI
XaPaKTEPHLIX OTAWYWMEA, HE KOTOPLIX ChNe-
LYET OCTAaHOBUTLER NoppobHes.
BaxHeiwas ocofeHHOCTE Npoasne-
Hua MHK & obwel kapTuHe akycTUYeckux
WCKEXEHMA COCTOUT B TOM, 4TO Ha Cpen-
Hux yactorax rpadukw MHW HeyétHex
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napsaakos (TReteel, NATol 1
T. A.) No ¢opMe NOXoXW Ha
AYX ronoskm, HO NP 3TOM
CABWMHYTHI MO YaCTOTHOW OCK
BHW3 — B TPW pasza and
TRETEEHA rapMOHWEW, B NATE
pas ana natol W T 0. Oco-
BEHHO XOPOLLD 3TO BUAHO HA | Momoyruk
NPUMEepPe ronoBOK © NKEAMW | cushana

W nposanaMu Ha AYX., 9rta
FAKOHOMEDHOCTE  pacnpo- CD E1
CTRAHABTCA W Ha BTOPYIO rap-
roHky MHW, 1o obeidHo BTO-
pas rapmonuka "Ouddyaop-
Hbix" UCKAXEHWA Mackupyer
37107 dakT. Noatamy, ecnv Ha
rpaduke  rapMoHMK  IMKn
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WMCKEXeHWn coBnapanTt no
YactotTe c© nvkamw A4YX Pue. B
ronoBKK, 370 TOHHO He MHW,

a "aubdyaopHeie” nckaxeHws (ganee —
AW). Kak nokaswBawT MIMepeHun, vy
ronoeck ¢ Bymaxubivg anddyaopamm
cnextp W cocTouT NpakTMYecky TONLKo
M3 BTOPORA FapMOHWKK, a B METannuye-
Cckux auddyaopax, Kpome BTOPOH, MOryT
rEHEPUMPOBATECR W rapmodiky Donee
BHICOKWMX NOPAAKOE, XOTA W C OTHOCUTENb-
HO HebGonbWwumK yposxamu. Ecnin rpachu-
k1 MIHW nanomwHaeT rpacgumk A4X ronoe-

Ki, HO CABWMHYTRI BHWE NO YacToTe, 10 4nA
Gonslux BEBPOCOE Ha BTOROA rapMoHn-
ke OV xapakTepHo OTCYTCTENE YACTOTHO-
ro caeura — eé nukw oBelvHo coBnapaoT
no 4acToTe ¢ nukamu A4X ronoake. A BoT
TPeTes WNKM RNATas rapmodwka QW no
CBOEMY NpOABRAEHWIoO Noxoxa Ha WMHK.
OTtvedeHHOe CROWCTBO WAMKICTRUPYET
puc. 7. TPeTES 1 NATAA rApMOHKKN MCKa-
HEHWH, CKOpes BCero, nMeinT "wMmnenaHc-

HOE" NPOMCKOMOEHWE, 8 MUKW Ha BTOPOA
rapmoHvke — IV, Takmm oBpaaon, cono-
ctaensf cdopmy AYHX ronoskw v dopmy
rpadroE  WCKaMeHWR, 4acTo MOMHOD
ONPEAENVTE AOMUHUPYIOLLYED NPWHAHY WX
BOZHWEHOBEHWA.

JAns 4ero Hy¥Ha Takas COPTWROBKA
rapaoHnk? Ons NpoeKTMPOBAHKA KpDCCo-
BepoB. Hukaxux CpeacTs, NO3BONAKLLAX
EnuATL Ha AW ronoexkun B Npenenax eé pa-
Boyeit nonock B cocTase AC, He cywecT-
BYeT. NMOXHD TONBKO OTPESATE KPOCCOBE-
POM HACTOTHI, Ha KOTOPLIX HADMONATCR
ocoBeHHO cunbHble pedopmatmm nnddy-
30pa W CBR3aHHbIE © UMK BeiBpocw [M,
4TO 0BBEMHO ¥ ASNAKT NPW NPOEKTUDOEA-
A, [nsa MHW cuTyaums npuHLunmansHo
WHanA. Mix MOXHO, 8 B pRAE CNy4aes NpocTo
HeobGXoaUME, MUHMMHENPOBETE BaiBOpom
A08KBATHOM CXEMHOR pPeanvsalilv Kpoc-
CcoBepa.

Nopotve GopMbl rpahuKos rapmMoHuK
MHW w AYX roncBkw He chRy4aiHo, a
FENAETCA NPOABNEHWMEM TOro akta, yTo
WCKEXEHWA, TEHEDUPYEMBIE TOKOM Nonea-
HOrMO CUTHANE B 3BYKOBOM KATYLLUKE C Henm-
HERHBIM MMNegaHcom, moryT OeiTe npea-
CTABNEHH B BUAE BKMMHEHHOTO NOCRENG-
BATENBHO C TONOBKOM AONONHMTENBHOMD
WCTOYHMKA Hanpsxedws MHW — Eg, kak
aTo nokazaso Ha cxeme HY—CY apena
opHoro wa npoexktoB AC (puc. B). Takoe
npencragnedne obwAcHAeET nonobue
opmbl A4X camoro curHana v nopox-
DEHHBE M rapmoHne MHW npr wamepe-
HWM 3BYKOBOTO IABNEHKA! 3NEKTPUHECKUE
raprotikn MHW BmecTe ¢ nonesyeim cur-
HanoMm NpeobpasyoTea ronOBKOA B 3BYKO-
BOE OASBNEHWE B COOTBETCTEMK C ef AYX.
Ho ecTh oueHb BEXKHOS OTAWUME WCTO4HN-
Ka HanpaxedHwa rapmoduk WHKW Eg oT
WCTOMHMKE HANPHKEHWA MONE2HOro Cur-
Hana E1: By Bcerpa "BkNoHEH” Ha BbIXOAE
kpoccosepa, 8 E1 — Ha ero sxope.

BeeneHWE WCTOMHWKA HaNpakeHna
WMHW Eq, He NpeTeHays Ha NONHYIo anex-
BATHOCTL oTODpaXeHws huanky npouec-
ca, TeM HE MEHEE OKAIBIBIETCH O4MEHb
yAoOHEIM An5 ODBLACHEHWMS W NPOrHO3N-
posakuA nosegenws VIHW npu passbix
CremMax NOOKMHDNEHNA MONDBEKK K METONHW-
Ky CMIHANE, 1 0GODEHHD NPY UGNONL3I0BEA-
HYKM NAcCUBHOND KpoccoBepa. [ns npe-
obpazosarns anextpiyeckinx MHW B aay-
KOBOE OABNEHWE WOTOMHWE HaNpRXeHus
nekaxenwt Eq nomxeH co30ath TOK B 38y-
KOBOR KaTylwrke, Hawa xe 3afadya — mak-
CHUManNBHD OCNOXHWTE 3TO npeobpasosa-
Hue. M3 atoro creayeT oblev3BecTHRIR
"NpenensHeli”™  BHIBOL: HAMXYOLWMM ©
TOWKK 3pEHUs nofasnesws WHKW aenreTca
cnysail, Korpa nonesHelil curHan Ha
ronoBKy NOOEETCH  HEeNOCPeACTEEHHO
(Bea ¢dunsTPa) OT MCTOMHWKA Hanpsxe-
HWA, T. B. OT MCTOHHMEAS C OYEHB HWAKIM
BHIXOOHBIM CONPOTHMENEHVEM, & HaWnyy-
WKM — MUTEHWE FOROBKK OT WMOTOYHWES
Toka (MTYH). B nepeom cnyuae Hanpsaxe-
Hue Eg UenuKoM NpuKnankiBaeTcs K
ronoBkKe, pa3svBas MakCHManbHO BO3-
MOMHEIA TOK HEPe3 HeE, a BO BTOROM —
BHICOKOE BuIXOOHOE COMNPOTHBABHWE
WMTYH npepoTepalyaeT NpoTexadHue Toka
WCkameHuit Yepea ronosky. Ewé opuH
BRIBOA COCTOWT B TOM, YTO [N8 CHIDKEHWSR
Hanyyerus ronoskoi MHKM veobGxognmo
MOBLIWATE BBXOAHOE COMNPOTHBENEHWE
kpoccoBepa, npusédn He Toneko B pabo-
Yeil nonoce, Yyto Gonee VNK MEHEE O4E-
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BWAHD, HO W 32 88 NnpegenamMy — Tam, roe
NEXAaT TRETLR, NATAA, CEABMER W T. 4. rap-
moHvEr MHW noneanoro cwraana, T e.
chaKTMHecKy BIUNOTE 00 YACTOT, FOe aky-
CTUHECKER OTOa4a ronoskM (Bes gunetpa)
CyllecTeeHHo nanaert. A BOT 2T0, Kak
NOKA3LIBAET ONLIT, OYEBWOHO OANEKD HEe
Bcenm pazpaboTyunkan.

Kak aro paGortaet Npu aHanuae cxem,
pa3abepém HE KOHKPETHBIX nNpuMepax
KPOCCOEEROR,

Bepnémca k puc. B, roe nokasavo HY—
CH azeeno asyxnonocHoil AC, cnpoexTv-
POBAHHON M3BECTHLIM B NIOBUTENLCKUX

Hazweaemoro "baffle step”. Uens L2041,
C2041 — pexerTopHsli QUnbTR, HACTPO-
EHHBIF Ha YacToTy nepsora esifipoca Ha
AYX ronoeku B pakode 8,2 klMu, CBR3AHHD-
ro C MOWHBIM PEe3oHaHCOM MOOOBBIX
konefaxnid MeTannuieckoro auddgyaopa.
Ero sagasa — MakCHMMansHO NOOABUTh
peaoHaHcHeli Beifipoc, yTobel crnaguTe
cymnapryo A4X AC. MNprMeHeHE pexek-
TopHora gunsTpa notpefosanock wa-3a
ewifiopa CNVLLKOM BRICOKOR HacToTwl pa3-
nena nonoc — 3 kly. B 3ToM KpoccoBepe
HaCTPORKE DEXEKTODHOND GMILTRA JOn%-
H8 MPOW3BOAWTLBCS NOL  KOHKPETHLIA

KF
(%)
1,0

0.1

| 2d] TOMOBKA W1SCYQ01

2. S PR |
Om | Zid] LDOBABCT, REOCCOBEE

— | Zid] ACHORHMA KFOCCOBZR BES PEEERTORA
— | Zid| WCHOEMWR KPOCCONER C FERERTORCH

F.lu

1

200 1k

Puc. 10

kpyrax paspaborymkom wa Jawum Tpoen-
com Masecenom (Troels Gravesen) [9]. B
STOR NONDCE NPUMEHEHE YNOMAHYTan
BullUE ronoska SEAS W15CYD01.

Cneayet cpasy 3aMeTHTh, 4T Kpocco-
BEep CcNpoekTHpoBad Heypauso, u AC
WMEET OYEHb BLICOKWH YPOBEHE WCKEMe-
HWA 8 HY—CY aseHe. Cyns no scemy,
ABTOR NpoekTa WX BOODWE HEe wamepsn,
YTO, K COMANEHWIO, O4YeHb THRIWMYHO AnS
noburenscknx paszpaboTok.

KopoTko 0 HasHa4YeHWW 3NeMEeHTOR
kpoccosepa. Lens L2011,C2021,R2021 —
¢uneTp HY EBroporo nopsaka. Uene
L2031,C2031,R2031 npeaHasHayeHa ona
KOPPEKTMPOBKM AMPPEKUMOHHOMO cnana
3IBYKOBOIO QABNEHWA HA HWZKMX YacToTax,

Yacrora, My

10k 20k

AKABMNNFD TONOBKW © O4YEHb BbICOKOR
TOMHOCTHIO. B 4acTHOCTW, ANA FroNoBKW, ©
KOTOPOA BBINONHAANCE W3IMEDEHUA, WH-
OYKTWBHOCTE ADOCCEns L2041 npuwnock
yBEANYUTE 00 360 MKlH.

Ha pwe. 9.8 nokazaxs AYX 38YKOBOIQ
pasnerws H4—CY seenHa ans Tpéx sapu-
AHTOB KPOCCOBEPOB! NCXOAHOMD, TOMD Xe
Kpoccosepa, Ho 0Oea pexekTopHoro
uneTpa (L2041 u C2041 oTCyTCTRYIOT), 1
KDOCCOBEPa, MOABPHWAWPOBAHHOrO AnA
ymeHstieHua FIHW, o koTopomMm peys no#-
JET Heke, Ha pwe. 9,6 npueeneHs name-
PEHHBIE YPOBHK TEDMOHWK HENMHERHBIX
WCKaxeHui 3Byxoeoro pasnexua H4—CY
3BeHa © Kpoccoeepom pasBeceHa npwu
HANMMYKMK PEXEKTOpHOrD (uneTpa 1 Gea

Hero. Ma rpacwmkos BUOHO, §TO pobasne-
HUE pexexkTopHoro $wNeTpa 3amerHo
yrydwaeT cnan AHX 3seHa, HO Npy 3TOM
NPaKTUHECK HUKAK HE BWRET Ha YPOBEHL
WCKZKEHWR B npeaenax pabovel Nonock
(oo 3 kTu). Cam xe ypoBeHb HENMHEAHLIX
wckaxeHnin H4—CH apena ans BRcOKOKa-
yecTeEeHHO AC Henpuemnemo BeICOK.
TpeTes rapmoHvka Eo3pacTaeT oo 2 % Ha
yactoTe 2,79 klU, nsTan rapMoHnka —
noytv ao 0,3 % wa vactote 1,65 klu.
Mpuuinm atv 0,3 % otHions He Geaobua-
Han BenvuuHa, sens WM. A, AngowiHa
AMLLET (CM. LUTaTy B HA4ane CTatsK), 4To
cyDbeKTUBHAA CNLILLWMOCTE NATOR rap-
MOHMEW NpUmvepHo B B pas ewiwe, Yyem
BTOPORA W B 3 pasza BeilUe, Yen TpeThe.

Mo®HO NPeANoNoXUTE, HTO B JAHHOM
cnyyae Mbl MMEEM [AEN0 C NPORBNEHWEM
WMHIA, Tak kak NATAA rapMOHKKA H4acTOThl
1,65 kL W TPETEA rapMoOHWKa 4acToThl
2,75 kY NpUXOOATCS Kak pas Ha BeIGpoC
AYX ronoskw B paione 8,2 kM. Mukn
WMCKAXEHWI HA YKA3AHHLIX HACTOTAX BCTb 1
Ha rpagivkax IBYKOBOro AABNEHWA FONOE-
ki fies puneTpa Ha puc. 7.

MoYyeny KpOCCOBED, OrPaHUHVBAIDLMA
yactotol 3 kMY paBosyo nonocy HY/CH
3BEHA, He NPenoTEpaTwn MoABnedWe
MCKaMEHWA, NPMHUHA KOTOPBX HEXOOWTCH
3a ed npepenamwn Ha vactore 8,2 klu,
AOMOXET NOHATE aHaNKM3a TOKA, pasEvwBae-
MOro reHepartopom uokaskenni By B 38y-
KOBOI kaTylke, 3Ha4eHwe Toka “umne-
OaHCHeX" Wokaxenun |y onpepensercs
BHIPEXEHUEM

I|p = E-‘J i
roe Z; — WMNEOAHC B UENM MCTONHWKS
HENPAMEHWH NCKEXEHNE Eq.

B ceow ousepeps Z, onpegenseTcs
BLIDAXEHWERNM

Lu=dg+ 261
roe Z; — MMNBLAaHC TonoBkK, Z, — BLIXOA-
HOW MMNEAaHC KPOCCOBEPA.

Ha puec. 10 nokasana 3aBuUCUMOCTE
MOLYNE WMnegadca Zy OF 4actoTel ANA
TREX pacoMaTpMBAEMBX BAPWAHTOB KpPOC-
COBEpa: MCXOAHOro, Aanee — TOro e, Ho
Bea pexexTopHoro GuneTpa, u nopabo-
TEHHOMO. ﬂOﬂUﬂHHTBﬂhHD NnokKasaH Mo-
AyNne MMNENaHca ronoskn Zq. M3 npree-
OBHHBIX rpaduMKkos BUWOHO, Y4TO ANA KPOC-
coeepa [papeceHa Kaxk ¢ pexexkTOPHbIM
duneTpom, Tak 1 fes Hero, 3HaveHue Z, 8
pailone YacTotel 8,2 kMU npakTuHecku
OAWHAKOBO W HE OTNWHABTCH OT MMNE0aH-
ca ronosd. 310 1 0BBACHAET BRICOKWA 1
NpPW 3TOM OAMHAEKOBRIR YDOBEHE MCKEKE-
HWA, NONyYeHHBIR NpY M3MEePEHWAX ANA
ATWUX [BYX BADWAHTOE. CH&.EWET 3AMETHUTD,
4YTO HEHYNEBOE IHakeHwe Z. Ha 4acToTe
8,2 klu (npumepHo 4 Om) Hudero He

BMNO K CYMMEPHOMY WmnenaHcy Zg
M3-38 B3AMMHOM KOMNEHCALWW HacTw
WHOYKTWBHOW COCTaBNSIOWER MMneaaxca
roONQBKW ¥ EMKOCTHOR COCTABNRKDWER
WMNENAHCE KPOCCoBEepa.

BaxHO OTMETWTE, 4TO WMEHHO Uerb
C2021, R2021 obecne4veaeT NPoOxXoa K
FONOBKE HANDRKEHWA WCKAXKEHWA WCTON-
Huka Ey. VHbIMK cnoBamu, wx BBICOKMEA
YpOBEHb B AAHHOM MPOBKTE SBNAETCA
NPAMbIM  CNEOcTBMEM MPUMEHEHWS B
Kpoccosepe dwisTpa BTOROMO Nopsaka.
Ho w npw oteniosenan uenn C2021,
R2021 wckaxeHwuA OCTAHYTCA BLICOKMMM,
TaK kKaKk MM rapaHtpoBaH Apyrol KopoT-
KWHA MyTh K FONOBKE — Yepes LUenNk pexex-
TopHoro duansrpa L2041C2041.



L2047 0.3 mMIH

L2077 1,2 MMH
Y

b []Rgazr

CD E1

WEeCTEEHHD YBENWMUTE Zg
x0T Bbl B palioHe 4acToTtsl
8.2 kl'u. 310 MoxHO cae-
nath, HanpWmep, 3a cyért
YBENUYHEHWR BLIXOOAHOTD UM-
nenaHca kKpoccoeepa Z,
npK 3aMeHe napannensHo-
ro rofoeke PeXekTopHoro
WNETpa Ha nocnegora-
TEeNbHEIR, HACTPOEHHLIR Ha
TY e 4acToTy (cxema Ha
puc. 11,a). AHX mogudun-

Ca021 _|_ UWPOBAHHOMD KPOCCOBEPA,
6.8 mr | nokaszadHas Ha puc. Ba
3enBHOR NUHWeR, BeIrNanMT
Puc. 11,a
Kr = —i L AT P s T = S A
(%) !

— —womal

500 1k 2K

Puc. 11,6
Ouesngro, Onf TOro 4Tobbl CHMAWTE

MWK EKYCTUMECKWX WCKaXEHWHA, BO3IHW-
KaWMx 13-za MHW, neoBxopumo cy-

Sl T S p——E—

naxe Bonee NPEANOYTUTENLHOR, Yen AHX
3BEBHa C KpoccoBepom [paBeceHa, Ho
MaBHOE HE 3T0, 8 CHUXEHWE M3NyYaeMblx

TONOBKOW HENWHERHBIX WMCKEXEHWA. Ha
puc. 11,6 nokasans uckaxedns HY—CY
3BeHa ¢ KpoccoBepom lpaseceda M C
popaboTadHeiv KpoccoBeponm. Yeenude-
Hue Zy B obnacTi YacToT NOBLILEHHON
OTOE4M FONCBKK (Ha YacToTax Bellwe 4 ki,
oM. puc, 10) oxuaaemo NprMBENO K 3Ha4H-
TENLHOMY CHUXEHWH YPOBHA WCKEXEHWA
B npepenax paBoyei nonocw HY—CY
3BeHa. HO CHUXEHWME WCKAMEHWA Ha
yactoTax 1,65 v 2,75 kly okasanoce
MEHBLLE OXWUO3aeMaro, Bcny NCXoOOWMTE M3
oTHolWeHHs Z,y B aopaboTaHHoMm Bapuad-
TE K M0 3Ha4YeHMD B MCXOAHOM KPOCCOBe-
pe. MNpuyuHa 3Toro B TOoM, 4TO nocne
AopaboTK OCTATOYHLIR YDOBEHL UCKaNE-
HIA Ha 3Tux "Nkossix” HYacToTax onpege-
nRertcA yxe ve MHKW, a "puddyaopHbimm”
WCKAXEHNAMY, NPOTME KOTOpbIX Becowu-
ned paxe WMTYH. [JansHeiwee cHuxe-
HWE YPOBHE WCKEXeHWRn [NS ronoBxu
W15CY001 BOaMOMHO TOALKO NpW orpa-
HuHeHuW paboyei nonocel HY—CM 3ena
HACTOTON, 3HAYEHWE KOTOPOR CYLLECTEEH=
HO MEHBLLE, Yem YacToTa Bsbpoca Ha AYX
(8,2 klu), nenéunas va Tpwn. B atom cny-
Yae, NO KpanHen Mepe, TPETHA rapMoHnKa
AW Bypet AonNonHATENEHO NOOABNEHA.

NUTEPATYPA

7. Myxamenasnoe H. MorTop rmasamy cxe-
mOTEXHWKA, — <http://reanimator-h.narod.
ru/magn_s.htm>,

8. Nonomapéa K. K zakoHy Hamarsmumes-
HWA Panes. CHMMETDHMHHBIE M BCUMMETDWYHEIE
NETNN MMCTEPE3Mca. JIKCNEpUMEHT. — Muanka
METANNGE ¥ METANNoBaAeHWe, ToMm 105, 2008,
Me 3, c. 281—293.

9. SEASW1SCYDO1 + HIQUPHON OW = Super
mini-monitor. — <http://www. troelsgravesen.
dk/W15.htm>.
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HOBOCTU BELLAHUY

Pasnen senér B. N'YJIAEB, r. AcTpaxaHs

HEFOCYABPCTBEHHAR MY3LIKANBHO-WHGOPMAUWOHHAR paawmo-
CTaHUWA, HAXOORLWARCH B ropone ToOMCKe, Havyana BewaHue ¢
T aupapn 1992 r. Wmeet dunmanu, Bewawowwe B OmMmcke,

POCCHA

PIPK "fonoc Pocewn” npown3sena aamedy 4actoTel Ans

CEBOMX NporpamMm Ha pycckom sawke: ¢ 16.00 po 19.00 Teneps

BaameH yactotel 5925 kMy wcnonsayercs vactora 5975 klMu,
nepegartyivk — MOWHOCTEID 250 kBT, BewaHwe — B Hanpasene-

Hul CpenHei Azmu.
Pacnucadue kopoTkosonNHoBoro sewaHus “Paawo Pocown”™

B NneTHEn cesdode 2013 r. npueegeqo e Tabnuue.

ACTPAXAHBb. 000 "Paguo Daua” npuadavo nobenurenem

KOHKYDCE HA HE3eMHOe 3(MPHOE PAaWOBELLaHVE B ropofae

AcTpaxanu Ha uyactote B8,3 MIu mowHocTso 1 kBT, BpeMs
BELLAHWA — eXBOHEBHO M KPYIrNOCYTONHO C NPOrpamMMHon KoH-
uenuuen "Panuo Oava”.

AMMHCK. C 26 anpens Ha yactote 101,1 My & ropoge
Auuncke KpacHoapockoro kpas sewaet "Pagvo Oaua”,

3ABAWNKANBCKWA KPAR, "Papmo Cubupe” T mas Hasano
EewaHue B nocénke XonbBod Lwnkwucrkoro pafiona, crae

ToeTeel paguocTaHuweR gwanascna FM B paionse nocne
"Papmo Poccuu” u "lOHocTu™. "Paguvo CuBupe” — nepaas

Mpumesanne. Bpona sciogy — UTC. Bpems MSK = UTC + 4 v,

Bpemn  [Macrora,| MECTOHAXOH- b wocTw,| Hanpanenue
sewanun | My | O e | BT i st
e ol M o
01.00—21,00 | 5830 Mypmancx 50 Ceeep Poccun
Eﬂ%‘:ﬁ% 5040 Oxotek 100 | [answwi BocTox
qut%g:;':g%. 6085 KpacHospck 50 DansHuit Bocton
gg%—_g ?]% 8100 KpacHospck 5 LansHui BocTox
01.00—21.00 | 6160 Mypmance 50 Cesep Poccuu
ﬁm% 6105 WpkyTok 50 LansHwi BocTok
17.30—21.00 | 7215 Mocksa 250 3,2';;"5".,,;"
D%%%:‘;i%% 7230 Fryrex 100 [NaneHuit Boctok
?i?'?ll:?lg% 7320 Oxorex 100 DansHii Boctok
04.00—08.00 | 12070 Mociea 250 3;")5?'.&?
08.30—13.00 | 13665 Mockea 250 3;:?:.:“
13.30—17.00 | 13735 Mocksa 250 3?,:’2‘:.:‘
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Oco0GeHHOCTU NPOEKTUPOBaAHUSA

KpoccoBepoOB

ONg BbicCOKOKayecTBeHHbiXx AC

A. TOPLUEHHH, r. Mockea

accMOTpuUM  ewEé oauH npuMep
L popaboTtku Kpoccosepa AnA CHUxe-
Hua MHW. OeyxnonocHas AC — npoexT
"Bijou 170", npepnaraemeiil koMnaHuen
VISATON gnA CaMoCTONTENLHOrO W3ro-
ToBnedks, HY—CH ageHo BRINONHEHD Ha
yroMuHaBWwenca paree ronoeke AL170
anomuHressiv auddyzopon. Ha pue, 12
nokasadsl AHX 1 rapMoHUEM akycTuLe-
CKMX WMCKEWEHW 3TOW ronoBkd. Ha BTO-
PO rapMoHUke B NONOCE M3NOMHEIX De-
I0HEHCOE Auddyiopa HabniopawoTed
geiBpocel [IM, & Ha uwactotax 800 My —
2.5 ¥y — BeiGpocs TPETEER W NATOR rap-
MOHWMK MPeanonoxnuTensHo “WMNegaHc-
Horo” npoucxoixaeHus. BGnuaw Yactoth
1,7 Kl Ha AYX TONOBKWY W HA BCEX rapMo-
HUKAX WCEAXEHWA WMEETCH Y3KWIA Bbl-
6poc,/NpoBan, CBA3AHHbIA C KaKMM-TO
PE30HAHCOM B NOABMXHON CUCTEME
ronoBky He “audichy3opHoro” K He "TUMne-
naHcHoro” npowckoxaeHns. Ha puc. 13 n
14 nokasaHbl cxemsl H4—CY aeena npo-
eKTa C MCX0OHBIM W gopaboTaHHbIM Kpoc-
coagpamMi COOTBETCTEEHHO,

McxopHelit KpOCCOBER BeINONHEH NO
cxeme @HY sToporo nopaaxa. Kpome To-
ro, ppoccens L1 MCXOOHOW Cxembsl co-
BMecTHO ¢ 2nemenTami C1, R1 ofpaayeTr
BKNIOYEHHbIN NOCNEA0BATENRHO C FONOB-
KOW pexekTopHelil GunkTp Ans Noaaene-
Hua eoibpoca Ha AYX B uwHTEpBane
6..7klMy. WM x0T, 8 OTNMHUME OT
kpoccosepa MpaeeceHa, 30eCk pexex-
TOpHBIK GUNETP BKMNIOHEH Nocneaoea-
TeMLHO C ronoBkoi, w3-3a émkoctn C2
KpPOCCOBEp BCE pPaBHO WMEET HW3KOoEe
BLIXOOHOE CONPOTMBIEHME Ha BLICOKMX
yacTorax. MpuHUMAR BO BHUMaHWE BLICO-
Kl yposeds MHM npumeHEHHoin ronoskmn
(CM. puc. 4,r), TAKAR CXema rapaHTupyeT
BONBLONR YPOBEHE aKyCTUHECKMX MOCKaNE-
HWil, 4TO W AEMOHCTPUPYIOT rpadiikd Ha
puc. 15,a [NoOkazadel TONLKD TPETLER W
MATEA FApMOHMEN aKYCTUHECKUX MCKaXEe-

peaynktate nepepaboTkn Kpoccosepa
TPeTLA rapMOoHMEa HCKaxeHWin B obnact
sactor 500...850 My smpocna. MNMpovsowno
aT0, KaKk Cheayer w3 rpadukoe Ha
puc. 15,6, w3-3a CHIDKEHWA 3HaHeHA £, B
wHTepsane 1,5...2,5 kTu. B uenom xe cu-
TyalUWMA BCE-TAKM IHAMWTENLHD Yy4illn-
nack, ECov He NPUOKMPATLES K ONeHb YIK0-
My "MKy MCKRXEHWIA HEWM3BECTHOMO NPoO-
WCXOWAEHWR B paiode wactorel 1,7 kI,

(%)

- . R (SR

MEXB RSN T

-100

HWi). B popafotanHoMm KpoccoBepe 500 1k 2k
¢netp HY (L1C1R1) v pexekTopHLIA Puc. 12
Y HemoyHuk HENPTAEHUR L1
Memousiun L pals  eadanom0’ dcrayesul 0,51 mfH

C1 0.5mk

Eid

Puc. 13

unbTp (L2C2R2) Geink pasneneHbl, 4To
NOZBONWNG  CYLLECTBEHHO YBENWHYUTE
BLIXOAHOE CONPOTUBNEHWE KPOCCOBEPE B
obnacTu exbpoca AYX ronoBKW Ha HacTo-

OxoHYaHHe.
Havano cm. 8 "Pagwo”, 2013, Ne 6, 7

£k 10k F. Ty

MemouHUK HaNpRxeHus
"LmnedarcHL" uckawerul

L2 0,68mH Eid

Puc. 14

Tax 3...8 kT 1 TEM CaMbIM 3HAYMTENEHD
CHU3WTL NUKOBHE YPOBHW TPETHER W
NATON rapMOHWUK aKyCTUHECKMX HENMHENA-
HBIX MCKaxEHWI B paBoYel nonoce 3eeHa.
OpHako, B OTMYME OT paHee paccMmoT-
PEHHOID NPUMEPA, B AaHHOM GIy4ae CHit-
WEHME OKaszanock He Becnnartuim. B

TO MOXHO CKa3aTh, 4TO FOAOBKA C Npo-
cTeIM MOTOpoM (AL170) NpOaeMOoHCTRM-
poBana 3ameTHO GonbUyio "OT3nBYM-
BOCTE” K YBEAWHEHWID BLIXOOHOMD CONpo-
TUBENEHWA MCTOMHMEA CWrHana B nnaHe
CHUXEHWA WCKaeHWi, 4em Gonee cnox-
Han ronoeka ot SEAS.
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1.5...2 ¥l w Buiwe, Hanpumep, GUNLT-
poB HY BETOPOro NOpARAKA UKW PEXEKTOPR-
Hbix PUNLTPOB, BXJIOHEEMBIX Napannenk-
HO FOnoBEKe.

PaccmoTtpum ewé ogxy cxemy H4—C4
3BEHE AByXnonocHon AC, Takke npenna-
BHAMEHHOW ONS CaMOCTORTENLHOND W3ro-
ToeneHus [10]. [poexkr HasoieEaeTcH
"Bifrost”. Ox paapaforad cneuManucTamu
HOpBEXCKON KoMnadmy SEAS. B HY—CY
3BEHE WMCNONL3YeTCH YNOMWHABLUAARCS
pares ronoeka WI1BMNX001, 3ro ogHa w3
OTHOCUTENBHO HEAEBHWX pa3paboTok
romnanmu. Ot W1SCYD0D1 eé otnuuaer
Gonee ka4YecTEEHHLINR MOTOP € MEHBLUWMK
WHW B pabouen nonoca (cMm. puc. 4.awn 7)
W MEHEE BHPaXEHHLE BRDPOCH Ha AYX 3a
ed npepenami. Covetanue atux dakto-
POB NO3BONAET PACCYMTLIBATL HA MEHb-
WWA YPOBEHL AKYCTHYECKMX WCKINKEeHWA
Ha cpeaHux YacTortax. lNpaena, 3To He
OTHOGUTCH KO BTOPROM MapMOHKKE MCKaxe-
HUiA, Toe u3-3a DONEE BHICOKOrD YPOEHR
OW npumenérras B W1BNX001 "Bywmara”
BMOMHE OXWOAEMO 3HAMWUTENEHO NPOonr-
PHIBAET Mardmesomy cnnasy andgdyaopa
W15CY001 (cM. BTOPYIO FApMOHMKY Ha
puc. 7).

K pocronHcTEam npoexTa "Bifrost™ cne-
LyeT OTHECTWM pPasyMHO CNpoeKTWPOBaH-
HHiA kpoccosep, HY—CH 3sero koToporo
BHINONHEHO NO cxame duneTpa HY He BTo-
poro, @ TpeTeero nopspaka (pue. 16.a).
JononHuTensHblit APOCCens YEENMYU Bbl-
XO[HOE CONpOTUBNEHWE KPOCCOBEpPA Ha
BHCOKMX 4acTOTax M CHWUIWUN M3Ny4YeHus
ronoekoit HKY. BoamoxHo, nMeHHo no-
STOMY B ONWCEHWA NPOBKTa PaspaboTMKm
HE MNOCTECHANWCH NMPUBECTH PEIYNLTATH
MaMEPEHUIA HEMMHERHLIX MCKEXEHWIA 3ToR
AC. Ot 0eRCTEMTENLHD 3HAYWTENLHD Hi-
*e, HEM B PACCMOTPEHHLIX BLILE Npo-
eKTax.

Npumenenwe B kpoccosepe HY—CY
apeHa AC Apoccens, BKNIOYaEMOro no-
CNefoBaTensHo © rONOBKOW, NpegcTae-
NAETCA A0BONEHO NERCNEKTUEHON MOSen.

; 3 S - . ——  JeiicTevTensHo, MHW Ha cpenHuwx YacTto-
200 1k Yacrota, My 10k 20k Tax obLMHO MOHOTOHHO YBENMHMBAIOTCA C
P 15.6 poOCTOM HacToThl (CM. puc. 3), 410 obb-
oo dotll-bk ACHAETCH YEENMYEHWEM BrIALA HENMHe-
HMCmoyHUK HENPANEHLA HCmOouHUr HEnNpRYeHLR
L1 L2 "LmnedancHbX " LCKaxeHL "Unne0aHCHLIX" UCKaENEHUD
2,7 MlH 04mrn  Eid L1 27ux  Eid
- BA1
Yeunumens of) BA1 AxmueHbill Yeunumens
MOUHOCMIL | 10 mk KPOCCOBED MOWHOGTIU
Puc. 16,a Puc. 16,6
MpumeHErHmIT B  AopaboTaHHOM  CTBEHHOMD CNapd OTA24WM FONoBKM. ECNM  HOW MHAYKTWBHOCTW B OGLUMA MMNeaaHo

BapuaHTe KPOCCOBEPA pPeXeKTopHLIR
RLC-dunbtp moxer BeiTh pPEXOMEHAOBEH
KaK AOCTATOMHO YHWBEpPCANLHOE pele-
HUE ANA NoaBneHus BRGPOCOE akycTi-
YECKWX UCKAXEHWH, Bol3BaHHbIX BRICOKUM
ypoeriem MHW B covetannn ¢ BelBpocamm
Ha AHX ronoBok. NpUBEAEHHIE NPUMERL
NOKa3LIBAKDT, 4TO ON8 CHUXEHWA nany4ye-
H1a MHW HeoBxoarmMO YBENWYMBATE Bbl-
¥OAHOe CONpOTWBNEHWE KPOCCOBEepa He
Toneko B paboyed nonoce HY—CY
3BEHA, &, YTO MacTo ewWwe BaxHee, 33 eé
NpefenamMy — & 4acTOTHOR 0BnacTu, rae
nexkar rapmonukys MHKW, snnote Ao ecre-

3TOM0 HE CAenath, TO ronoeka bGypoer
MANYy4aTs rapmoHnem MHKW, B TOM Yncne m
BHICOKMX NOPAOKOB, 4TO HEMATWMBHO CKa-
HETCA Ha kavectee 3syka. OcobedHo
CTPOro HAOo CNENOBEATL ATOMY NPEBMNY B
cnyyae, ecny Ha AYX ronoBKM MMEeTCR
YYACTEW MOBLIWEHHOW OTOAYW, NYCTh
Aaxe W Haxogawwecs 3a npegenamu
paboyeln Nonocel, B KOTOPDR WCNONLIY-
ETCH FONOBKA B KOHKPETHOM NpoekTe AC.
Ona Takux rONOBOK KpailHe HeXEenaTent-
HO MNPUMEHEHWE B KPOCCOBEpE BCEX
TUNOB (PUNLETPOE, WMEKLWX HW3KOE
BHIXOOHOE COMNPOTMBNEHWE HA YacToTax

ronoexi. doBasneHne BHEWHErD NMHER-
HOTO APOCCENA C MHOYKTWBHOCTRIO, CONO-
CTABMMON C WHOYKTUBHOCTHIO MONOBKK, W
BEMOYEHHOTD NOCNEAOBATENLHD C© HEeil,
NO3BOAAET OrPaHUYMTE POCT HEAWMHERHO-
O BKNAO0A B WMMERAHC W CTabunManpo-
Batk ypoBeHe MHW. Ecnw xe wHayeTve-
HOCTb DONONHWTENLHOMD OPOCCENd Bhi-
BpaTk cywecTeeHHD DoONbLUE, HemM MHOYK-
TUBHOCTE MOMOBKK, TO C POCTOM YacToTwl
HEMNWHERHOCTE WMNEOEHCAE CHMCTEME
ronoBka—apoccens OyoeT CHMXaTLCH, a
CNEJOBATENEHO, CTAHET CHUXATLCH W
ypoeeHs MHW.



YpoReHs BTOROH FAPA0HMEM

e A B A4 B WS N
=Tl onte e Kpocooman —
= faTVEHLE sDOCDOSED

500 "
Yposens TPETHEN FAPMOHIKN

= Rt poRs-Hbi KpoccaBep
—laceii el Kpoceons
—— AT B LN KRCCOEan

: AA
LEE S \\\A A |

0.3

g0y

0.005

S F.ly

Puc. 17

TUYHBIMIK - AYX,  HO
NPUHLMNKanNLHo pas-
NUYHEIMK - peannia-
BA71 uWsMM  KpOCCOBEpPAa.
ﬂ AYX Bcex TpEx eapw-

Hemouiug
?‘52  HanpsKEHUR
8HTOB COOTBETCTEBYIOT
R1 AYX npoekra "Bifrost”,
C1 10 a peanusauyi kpocco-
10 MK | L2 BEPOS CREayIoLME.

BA? 1. NaccHBHBER
el KpOCCOBEp  MpoeKTa
"UNTIEAEHEHB K [ﬂ
Ot -
Hemoysu
clizHana

"Bifrost".
(MTYH) Il
I

" [
uckaxenul BAT

2. AKTWEHBI KpOoC-
COBEp Ha BXOOE YCu-
{,-{?2 NHUTENA MOLLHOCTH, Mo-
-~ NoBKa COEOMHENE He-
NOCPEACTEEHHD C Bbl-
XOAOM YCUNUTERRA.

3. KomBuHMpoeaH-
HBEIA KpOCCOBEQR: aKk-
TUBHKIA KPOCCOBED Ha
exone YCMNUTENR
MOLHOCTH WM OpoCCens
2,7mlMH Ha Buxope
yeunutens (puc. 16,0).

Ha pwe. 17 noka-
3aHbl NONYy4eHHLIE

L1
0,35 MIH BA3 [ﬂ

Puc. 18

B TpeTbem npumepe NocTaBumM 3a0a4y
WHpe: oUeHNM YDOBEHL UCKEXEHWUA TREx
pasHuix BapwaHtoB HY—CH 3seHa Ha
ronoske W1BNX001 ¢ nonHOCTHIO WOEH-

YPOBHW TAPMOHMK BKYCTHHECKMY MCKEKE-
HUEA Npy Hanpaxesnt 2.8 B (add.) (ka-
npaRXeHye W3MeEPANoCs Ha Yactote 1 kfu
Ha BEIBOLAX FONOBKM).

Tonoska W18BNX001 umeet ka4ecTeeH-
HBIR MOTOR ¥ MAMKWIA auddyaop, noatanmy
BO BTOPOR rapMOHWKE WCKaxeHnn Ha
CpenHWx YacToTax AomMuHupyioT "mdidy-
I0pHEIE", @ HE "WMNEQAHCHLIE" COCTAB-
naowme. B pesynsTaTe ypoEEHs 3T0R rap-
MOHWKIW 38BMCKUT TOMBKD OT 4acToOTol Cpeaa
uneTpa HY4—CY 3B@Ha 1 He 3aBMCKT OT
er0 CXeMHOW peanu3aumun. Y Tpeteen u
MATON rapMOHUE CHTYLUMA NPUHLAMKMEN b-
HO MHASR. OHK, KAK 1 NONOXEHO ¥ MONOBOK C
“markun” gudrbyzopom, onpenensoTea
wcknounTensHo MHKW, noatomy uwononHe-
HWE KPOCCOBERE BAWRET HA WX YPOBEHH
papukansHeM obpason. Kak W cnegosano
OXMOATE, HAWXYOWWA peaynstaT paér
BAPWAHT C YWCTO aKTUBHBLIM KPOCCOBEPOM.
MaccweHwid kpoccosep "Bifrost” paér
3AMETHLIR BHUWIPELL NO CPaBHEHWIO ©
SKTUEHBIM BAPWaHTOM, HO MHOYKTMBHOCTL
npoccens (0,4 mMH), nocnegosatensHO
BEMCOHEHHOND G roNOBKOR, HELOTTATO4YHA,
yTobk MNONHOCTLIO nNofaBuTe a3gohexT
POCTE MCKAMEHWA C Y4ETOM YCUNBHWA rap-
MoHUK Boibpocom Ha AMX ronoeku B
wHTepeane 3.4 kML, A BOT ApocCens
2,7 mlMi koMGUHKPOBAHHOTD BapWaHTa
Kpoccoeepa poctartodHo adberkTUBHO
pewun npotnenmy nogasnexns MHW.

BriEoO ONEBMOEH: BCNKW ECTh XenaHue
W BO3MOMHOCTE NMPUMEHUTE MHOMOMONOC-
HOE YCMNEHWE, TO YMCTO aKTHEHLIA Bapu-
AHT KPOCCOBEPa BHMAAMT MEHee npef-
NOYTHTENLHBIM PELLEHKEM, YEM KOMGUHW-
POBAHHEIR BAPWAHT € AONONHUTENBHBIM
ApoccenemM Ha Bexone. Coscem Heyaay-
HbIM pelleHuen ByoeT ucnonb3oBaHue
AKTWEHOrD BapwWaHTa kpoccoeepa B CH
i HY—CHY aeede AC c© ronoexamw,
uMeIIWMMKY  xECTkME auddyIops 13
MetTanna WiKM Kepammki — aeyk Gyger
CUABHO oKpaweH MHW. C Takumi ronoBka-
MM EKTHUEHLIN KPOCCOBED MOXHO PEKO-
MEHOOBATL TONLKO NPW 3amMeHe Tpaow-
LMOHHOND YCUNWMTENA MOWHoOCTW Ha MTYH.
Ho 1 B aTtom cnysae nNonRoXUTEnbHLIR
Pe3YNBTAT HE rapaHTUpPOBaH, BCNK HACTO-
Ta pasfena nonoc CNWLLIKOM 3aBbilLeHa,
KaK, HanpuMep, B pacCMOTREHHOM Bollle
npoexTe NpaeeceHa.

Y1o kacaetcA KOMOWHWPOBEHHOIO
KpOCCOBEPa C APOCCENEM HA BLIXOAE, TO
9T0 pelleHne, AoBONbHO 3dgderTvBHD B
Bopebe C HENWMHENHOCTHID WMNEAaHGE
{anA GonelwWHCTEA ronoeok ero Gyper
BNONHE [OCTATONMHO), BCE Xe SRnNAeTCH
KOMIPOMUCCHBIM, TP BeiGOpe WHOYKTWE-
HOCTH HE CNeayeT 3abbiBath, 4TO Y&M OHa
BhIWe, Tem BoNbLLWE 3anac No BbIXOAHOMY
HanpaxeHwo NoTpebyeTcA OT younuTens
MOLUHOCTH, 4TO0LI KOMNEHCHPOBATE €ro
najieHue Ha gpoccens.

Ang Tex ¥e, KTo B AOCTUNMEHMN Hau-
BHICLUMX NAapamMeTpos Npuesik "MATpoHOs
HE ¥aneTk', BCErga ocTasTea BapWaHT ©
WUTYH, HanpuMep, B BEPCHW, NPEANCHKEH-
Ho A, M. Colpruo e [11]. Ha 11-# eeicras-
ke "Poccowiickwii Hi-End” moxwHo Gwino
BXMBYIO NOCNYLLIATE BNEYATNAIOWYIO pea-
AU3aumio 3Tol naen. M cpeiHue YacToTsl,
BOCNPOW3BOOMMEIE MONOBKOR ScanSpeak,
FanuTaHHoN ot onucanHoro & [11] younn-
TENA, BN, NOXKANYA, CAMBIMKA TOYHBIMIA W
NPO3pajHLIMK CPELY NPENCTARNEHHLX HA
BuicTaeske AC. Pasymeerca, Ge3 cpaBHw-
TEeNEHOMD NPOCHYIUWBAHWR YTEEPXO3Th,
HTO 3TO UCKMIOYMTENLHAA 3acnyra opuri-
HansHoi Bepcur UTYH, Buno 66 onpo-
METHMBO, MOCKONLKY WCNOAL30BaHHAR B
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CUCTEME MONOBKA B CUNY KOHCTPYKTUBHBIXK
oco0eHHOCTeR MOTOpa M cama no cebe
WMEET DYEHB NUHERHBIA MMNenaHc. W Tem
HE MEHEE...

Teneps BepHémcs K ctatee C. J1. Bars
0O cornacoeaHwi ogHoro MTYH ¢ mHorono-
nocHoW AC W paccMOTpUmM NpennoxeH-
HBLIA B HEll BApWaHT CXEMHOIR peannaaLmu
kpoccoeepa (puc. 18), koTopeiid DonkeH
Ghin Gul 0GECNBYNTE CHUXEHWE AKYCTHYE-
CKMX MCKaxeHull "uMnegaHcHoro” npo-
wexoxaeHus y H4—CHY ronosok BAT w
BA2. Ha pwec. 19 nokazaHa qactotHas
3EBMCUMOCTE MOOYNA WMNenanca Zy B
Lenu reHepatopos nokaxerui (Eg, 1 Egx)
W CYMMEPHOrD Wmnefadca Zy ABYX no-
CrefoBaTeneH0 BKMOYEHHBEIX [ONOBOK
ASWWG-150 (nocTpoeH No AaHHBIM, NpK-
BEABHHLIM B CTaThe). BBy OTCYTCTBMA
rONOBOK MPOBECTY CPABHUTENEHLIE M3ME-
PEHWMA WCKEMEHWA HE YOANOCh, HO BUA

12}

3 e e
— ] 20|
— | 2|

EPOCCOBEPA M TONOROR
TOMOBOR (2 = AEW WG-150)

BEMIOYKMEB B8 NO CXEME pUC. 2, NPOBEPHUTH
YPOBEHL ANEKTDHYECKKMX FTAPMOHMK C MC-
nonekacsaduen MHKW, 3arem BarnaHyTs Ha
AYX ronoBKM, Nydlle WAMepeHHYIo, HOo
MoxHO 1 nacnoptHyio. MNpu Gonee wnm
wmeHae nnockoi, 0ea swbpocos, AYX
roONoEKA BO Boel paboveit nonoce, BNNOTL
[0 eCTECTEEHHOMD CNAAa OTAAYN HA BLICO-
KX HBCTOTaX, MOXHO OMWOATh, 4TO Ypo-
BEHL AKYCTHHECKUX HENMHERHLIX UCKaXe-
HWi, BeizeanHbx MHW, He npeewicuT cooT-
BETCTEYIOWErD YPOBHA DNEKTRUHECKWX (B
ODOMX CIYHasX MMEKTCH B BIAY OTHOCK-
TEALHEIE YPOBHW, BEIPDANMEHHLIE B NPOLEH-
Tax). Ecnuv Ha AHX ronoBkM MMEnTC Bhi-
Bp0OCckl NO OTHOLLEHWIO K CPEAHEMY 3HaYE-
HMIO B paboyeit NoNoce ronoekyd, To N
HW3IKOM BHIXOOHOM CONPOTUBNEHMKM WC=
TouHMKa curHana (kpoccoeepa) MHW cos-
AaayT BuiGpoCcHl TAKORW ¥E aMnniTyas Ha
BTOPOIA, TPETLEN, NATON, CenLMOR 1 T. 4.

1
200 1k
Puc. 19

rpadmka Z,; 1 HE Ba8T HUKAKUX OCHOBaHWIA
PACCHMTHIBATE HE CKONLKO-HUDY AL 3ameT-
HBliA nonoxuTeneHeid adgdext. Crexepd-
POBAHHLIE HENWHERHBIMK UHIYKTUEHOCTA-
MW FONOBOK rapmonikn MHKW ¢ yacTotami
ewilwe 1... 2 klu Gnarofapa KoHABHCATOPRY
C1 GyayT npaktvyeck Ges NoTeps npe-
0BpA30BHIBATECA B TOK HEPEe3 3BYKOBYD
KATYLUKY, @ 3aTemM — B 3BYKOBOE aasne-
HUe.

MpepnoxeHHan PeanUaaumMa KPoCoo-
BEpAa, HECMOTPA Ha nuTaHue AC ot MTYH,
He cMoXeT 3duperkTvBEHD NopasnTL aky-
CTHYECKWE KWCkawedus ronosox HY4—CH
aeena, obycnoenedHsie MHW, nockonbky
He oBECNEYMBAET BLICOKOE BhLIXOAHOE
CONPOTHENEHWE B BepxHel 4acTty cpen-
HUX W HA BLICOKWX HACTOTaX, FAe NoKanu-
IYETCA NbBMHAA OONA FapMOoHUE "WMne-
AAHCHER" MCKEHEHWA.

Korna se HywHO, a korga He ofRaa-
TENEHO MPUMEHATL KPOCCOBEPH © BLICO-
KMM BHIXOAHBIM ConpoTHEneHrem? Oawxe
CPEQW MONOBOK C METANNMHECKUMI and-
yaopamMu BCTPEYATCA OTHOCUTENLHO
Becnpobnemysie. M3 nporecTMpOBaHHEIX
BBTOPOM  TakKOBhIMM - MOMHO CHWTATB
ronoeki  kKomnadwm  VISATON  AL130
{ch. puc. 4,8) v TiI100, umeowme oHeHE
HW3kWi ypoeeHe MHW. Cpepu "marcax”
ronOBOK NpekpacHee napamMeTpi no KMHK
noxkazan PEERLESS 830883 {cm. puc. 3,B).

Ho BCE we nywle He nonaraTbCs Ha
HYKME WMIMEPEHMA, & B3AThL FONOBKY M,

Yacrora, My

10k 20k

rapMOHUKAX 3KYCTHYECKUX MCKEKEHUIA, HO
CO CMELEHWEM BHW3 NO YacTOTE B 4MCNO
pa3, CoOTEETCTEYIDWEE NOPRAOKY rapmMo-
HIakM, Ecni nonyseHHHN TEKoR oueHKo
MNPOrHo3 YPOBHA WCKaxeHnA paspaboTimk
CHMTAEET HEMPUEMNEMBEIM, TO AR CHUXE-
HIAA ypoeHA uanyueHnd MHK nmeert cvbich
NPUMEHNTE KPOCCOBEP C NOBHLLIEHHEM
BbIXOOHLINM CONMPOTHRNEHWEM.

MpoexTpoBade AC — cnoxHeil v
MHOrOhaKTOpHBIA NPOLECT C CYLUECTEEH-
HOA CyOLEKTMBHON  COCTABNRHILLEA,
noatomy cOpMyNUPOBaTE ANropuTM
paapaboTki WAeansHOro kpoccoBepa AC
HE CTOMT Jaxe NuITaTeCh. Kaxasii paspa-
BOTHME NO-CBOEMY PACCTABNSET NMPUOPU-
TeTsl, OOHKY NHETAIOTCH NONYYUTE Uaeank-
HO nnockyio AYX, apyrie CTaBaT BO rnaey
YIAa NUHERHOCTE, TPETEM KOHCTPYWPYIOT
ToONLKO (asokorepedTHeie AC, Tem e
MEHEE NPK pa3paboTke KpoCcoeepa cne-
OYeT UMETH B BUY CRENYIOLLEe,

1. PazanuuHbie CXeMHLIE peleHus
KPOCCOBERA NPW OfMHAKoBEX AYX moryT
CYLLECTBEHHO BMAWATL HA YPOBEHL HENMM-
HEMHBIX MCKaxeHni paBoTamilKx © HUM
ronoeck. MoaTomy Npy NpoeKTUPoBaHUK
kpoccoeepa AC Heobxogvmo obRzaTens-
HO KOHTPRONMPOBATE HENMHERHIE NCKEKE -
HWA, MHa4Ye MOXHO NONY4WTh NOCPEM-
CTEEHHLIR PE3YNETAT SaXe NPW MCNoNb30-
EaHWMW BHICOKOKAYECTEEHHLIX FONDEOK,

2. Ona onpepeneHmun CXemoTexHukK
KPOCCOBEPA NEREL HAAN0OM M0 NPOeKTH-

pPOBaHWRA LEnecoobpasHo MamepuTs Ypo-
BEHb MCKAKEHMA, BL3BIEaEMLIX HENUMHER-
HOCTEIO MMNeaaHca ronosky (MHW). 3To
noasonyt Gonee B3seWeHHD NOOoHTH K
BRG0Py CXEMHOMO PELLEHWS KPOCCoBepa.

3. HaubonbluMe WCKAXEHWR MMEINT
PELWEHWA C AKTUBHbLIM KPOCCOBEROM M
HENOCPEACTEEHHbIM COBOMHEHWEM [O-
NOBKM M YCUAWTENS MOLHOCTH C HW3KAM
BLIXOOHEM CONPOTHRASHKEM,

4. ECcnv ronoBka MMeeT CYLLIBCTBEHHYID
HENUHERHOCTE WMNepadca (Gonslwol
ypoeens MHW), ocoberHo B CoMeTaHWW ©
YHACTKAMW NOBLILLBHHOR otoaun Ha AYX
(nukw Ha A4X), B ToM HMcne 1 3a Nnpenena-
M pafioveit Nonoce!, To HEOBXDAUMO Bbi-
BUpaTh CXEMHBIE DELLEHWA KPOCCOBEDA C
BHIGOKHWM BLIXOOHBIM CONPOTURNEHWEM HE
Tonkko B pabouell nonoce 4acTor, Ho,
npexne BCero, sa eé npenenamn, —
EMNOTE [0 4acTOT eCTECTEEHHDMo cnaja
AYX ronosxs. IIna TakMx ronoBok MprMe-
HEHWE B NAcCMBHOM KDOCCOBEDE uUnbT-
pos HY BTOROro nopagka nnn napannesio-
HblX FONOBKE PEXEKTOPHBIX GUNETPOR
KpaiHe HeXenaTensHo — aTo NPUBOOMT K
WANY4EHMIO TEPMOHMK MCKEXEHWIA TDEThE-
ro W bonee BLICOKWX NOPRAKCE. B nepey
gYepenb ITO KACAETCH FONOBOK C XECT-
KK audichysopaniu.

5. BapwanTt komBUHMPOBaHHOIO pelle-
HWR KPOCCOBEpPa: aKTWBHBIA QUNLTP Ha
BXOOE YCUNUTENS W APOCCENs C MHAYKTHE-
HoCTHO 1...3 MIMH HA BRIXOAE — NPOCTOR 1
FhPEKTUEHOE KOMNPOMWUCCHOE pelle-
HWE, ND3BONAIOLLEE SHAYUTENLHO CHU3NTE
WCKANEHWUA, BHIABBAEMBIE HEMUHEMRHO-
CTHO MMNEOaHca ronoBKK B AuanasoHe
cpenHyx 4acToT, Bea npumeseHna MTYH.
Ho TyT BawHD HE nepeycepACcTBOBATh C
BLIGOPOM MHOYKTHEHOCTH, MHaYe noTpe-
ByeTcs YCUNMTEND MOLLHOCTM C BOnbLIAmM
JaNacomM NO HANPFKEHWD,

B sakniouesne xotenock Gel noBnaro-
papute Butanua TpodHokoro v Pomada
SJpnuxa 3a NPeAOCTABNEHHLIE ANA WCMbI-
TaHui ouHamuueckwe ronoekn. Ocobyio
NpUasaTensHoCTe asTop BhipaxaeT Mro-
pio Porosy, Bassweny Ha cebn Tpya nep-
BOMC NPOYTEHWA CTETLEW W OABLUEMY LIEH-
HEE COBETH N0 28 YIMyHILEHWID.
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10. Bifrost. — <http://www.seas.no/
index.php?option=com_content&view=artic
le&id=181&Hemid=176>.
11, Cuipryo A. OcoBeHH0CTH WENONL30Ba-
MR YM3Y—WT ¢ AMHAMHYECKHIMN TROMKO! 080~
puTenarn. — Paawo, 2009, MNe 10, c.13—16.

AucTaHuWoHHEE Kypohl oByYeHus
NPOrpPaMMHMpOBRHUID MUKPOKOHTRON-
nepoe AVR, PIC, STM32. 3anatus Npo-
BOLATCH NO SNSKTPOHHON NOYTE MAKW ©
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www.electroniclab.ru/courses.htm
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