VCTPOMUCTBO TPAMMO®OHA

OCHOBHBIMH YacTSMU M IIPUHAIICKHOCTAMHU IpaMMO(oHa SBISAIOTCS: MEXaHU3M, MeMOpaHa,
TOHAPM, PYyIOp, rPaMMO(OHHBIE IJIACTUHKH U UTOJIKH.

Mexanuzm.

Mexanu3m rpaMMo¢oHa MpecTaBiIsieT co00r0 M0J00Me YacoBOI0 MEXaHU3Ma U MOMELAETCS B
3aKpBITOM WJIM IOJIYOTKPBITOM AEPEBSIHHOM sAuuke (puc. 115). Ero ocHoBHas 3agaua —
PaBHOMEPHOE U C OIPEIEIEHHON CKOPOCTHIO BpallleHHe MAaCCUBHOTO JIMCKa, HAa KOTOPBIH MpH
NPOUTPHIBAHUN HAKJIAABIBAECTCS TpaMMO(OHHAs TUTACTUHKA. JIJ1s 3TOM e MeXaHu3M CHaOXeH
MOIIHOW CITUPAIbHON MPYKUHOM, KOTOpask 3aBOJAUTCS PYKOSITKOM, Ha/leBaeMOU Ha
BBICTYIAIOMIYIO OCh.

[py>xuHbI 47151 TPaMMO]OHOB ITPUTOTOBIISIOTCS U3 BEICOKOCOPTHOW CTaJIH, OTIMYAIOIIEHCS
OOJIBIIION POYHOCTHIO, & TITABHOE — YIMPYTOCThI0. KOMM4ecTBO NPY>KUH B Pa3InIHBIX
MeXaHH3Max ObIBaeT OT OJHOM JI0 TPEX B 3aBUCUMOCTH OT JUIUTEILHOCTH BpalleHus qucka. s
MPEJOTBPALICHUsI 00PAaTHOTO X0/1a PYKOSATKU Ha OCH MMEETCS XPaIrioBOe KOJIECO, MO3BOJISAIONIEe
PYKOSITKE BpaIIaThCs TOIBKO B OJIHY CTOPOHY. [locpeacTBOM CHCTEMBI 3y0UaThIX KOJIeC
3aBeJIeHHas MPYKUHA IPUBOAUT BO BPALIEHNUE BEPTHUKAIBHYIO OCh, HA KOTOPOH CUJUT JHCK.
Ecnu 3aBeieHHOM NpyXHHE NPEAOCTaBUTh CBOOOAHO pa3BOPAUYNBATHCS, TO PAaBHOMEPHAs
CKOpOCTH BpAIlIEHUs TUCKA IOCTUTHYTa HE OyaeT. YTOOBI 3Ty paBHOMEPHOCTb MOJTyYHTb,
YCTPOEH 0COObII MEXaHN3M, Ha3bIBAEMbIi LIEHTPOOESKHBIM PErYIISTOPOM. DTOT PEryJIATOP
SABIISICTCA aBTOMATHUYECKUM, BKJIFOUEH B OOLIYI0 CUCTEMY MEXaHU3Ma U YCTPOEH CIEAYIOIIUM
00pa3oM: Ha OCH, BPAIAIOIIEHCSl OT MEXaHU3Ma, IIOMEIIEHBI JIBE BTYJIOUKH, U3 KOTOPBIX OJJHA —
IOJBYDKHAS, a BTOpasi CBOOOIHO IepeMelaeTcsi Ha OCH. BTYJKU coeTMHEHbI MeX 1y coO0H
TpeMs-UeThIPbMS NPYKUHAMHU TUIOCKOH (POPMBI, a Ha KaX/101 TaKOH MIIOCKON Ipy>KUHE
MIOMEIIIEHO M0 CBUHIIOBOMY T'PY3HUKY.

[Tpu BpamieHnn OCU TPy3UKH B CHITY IICHTPOOCKHOCTH CTPEMSTCS YIATUTHCS OT OCH, HO
HpYy’KUHA MPENATCTBYET OTXO0ly I'py3a U BO3BpAILAeT €ro Ha MECTO MPH MPEKpaIleHUH
BpauieHus. Yem ObICTpee BpallleHHe, TEM JajbIle OTXOAUT IPy3 OT OCH BPAIICHUS U TeM OOJIbIle
OH HATATHBACT NPYXUHY. biaromapst TpeHUIO BCSI CHCTEMa TOPMO3UTCS, M YHCIIO 000POTOB
nasaer.

Taxum 00pa3oM XOTs Npy>KMHA U CTPEMUTCS Pa3BUTh OOJIBIIYIO CKOPOCTh 000POTOB, HO
Oyiaroapsi peryysiTopy Yuciao 000POTOB COXPAHAETCS Ha OMPEICICHHOM YPOBHE, a Oyiaroaaps
Ipy3HKaM pPeryIupyercsi CKOPOCTh BpaIlEHHs! JUCKa.

Kpome 1eHTpoOeKHOTo peryasTopa ecThb elie peryiarop pyuHoi. Ilomomipio pyuyHoro
peryasTopa HOBOPOTOM B OJIHY WJIH JPYTYI0 CTOPOHY MOXKHO YBEITHYUBATH UM YMEHBIIIATh
CKOpOCTh BpAILIEHUs TUCKA U TAKUM I1yTeM MOBBIIATh WIN IOHMKATh BBICOTY
BOCIIPOM3BOIMMBIX 3BYKOB. /[y yBenrueHus yrcia 000pOTOB, T. €. OBBIILICHUS BEICOTHI
3BYKOB, YIIOp PYYHOTO PETYJISATOpa epEABUTaeTCs BIPABO, a JUII YMEHBIICHHUS YnCiia 000pPOTOB
(TIOHM>KEHHE BBICOTHI 3BYyKa) — BIIEBO.

CKkopocTb BpallleHHs AUCKa paccuuTaHa Ha 78 000pOTOB B MUHYTY, T. €. Ha Ty e CKOpOCTb, Ha
KOTOPOH MPOU3BOAUTCS 3aMKUCh TPAMMO(OHHBIX TUTACTHHOK.

MewmOpaHna.

Haubonee BaxkHOI yacTbio rpaMMo(OHa HaJJ0 CYUTATH 3BYKOBYIO KOPOOKY, OOBIUHO
Ha3bIBaEMYIO HE COBCEM TOYHO AuadparMoi mim MemOpaHoi (puc. 116).

MemOpaHna npencTaBisieT co00il KOpOOKY HMIMHIPUYECKON (GOPMBI U3 METallIa, peXe U3 IepeBa
nm 00ruTa. KOpoOKa 3Ta ¢ 0HOM CTOPOHBI HATITYXO 3aKPhIBAETCS KPBIIIKOM, B KOTOPOM
YKpEIUIEH TOHapM, a C Jpyroil — 3aTsiHyTa TOHKOM, CIOCOOHOM BUOPUPOBATH IIACTUHKON —
MeMmOpaHoii. [TnacTuHka 3Ta genaercs: NpeMMYILECTBEHHO U3 CIIOJIbI U OBIBAET TOJIIIMHOM OKOJIO



0,25 MM. 3a nocienHee BpeMst IPOU3BEACH Psi/l yIaUHbIX OIBITOB 3aMEHBI CIIOISIHON IJIACTUHKU
AIIOMUHHMEBOM, CTEKJIIHHOM, CTAJIbHOM, IEpEeBIHHOMN WU cepeOpsHOiL.

CarosiHas MIaCTUHKA JI0JKHA OBITh IUIOTHO NPUTHAHA K 3BYKOBOM KOpPOOKe, YTOObI HE
MIPOUCXOWIIO POCAYMBAHUS BO34YyXa, BEAYLIETO K MIOTEPE 3BYKOBOM SHEPIUHU; JOCTUTAETCS 3TO
JBYMsI PE3MHOBBIMU KOJIbLIAMH, .32)KMUMAIOIUMU IIACTUHKY. CITI0/sIHAs MIIACTHHKA C TOMOIIBIO
IPUCIIOCOOJIEHUS], HA3bIBAEMOT0 UTJI0ZepIKaTelIeM, COETUHEHA C METAJUINYECKUM IITU(HTOM —
rpaMMO(pOHHOM UTOJIKOM, KOTOpas eNaeTcsi U3 CTAIU C KPYIJIBIM OCTPHEM.

OcTpue UroyiKu, CKOJIb35 10 OOKOBBIM U3BHJIMHAM 3BYKOBBIX 0OpPO3/I0K BpaIaronieics
rpaMMO(MOHHOM IIACTUHKH, 3aCTaBIISET CIIOASHYIO IJIACTUHKY IPOJIENIbIBATh BHOBb T€ 7K€
KOJIeOaHUs1, KOTOPBIE paHbIIE BHI3BIBATIMCH B HEM HCTOYHHUKOM 3BYKa; 3T KOJICOAHUS
HEePENAOTCs OKPYKAIOLIEMY BO3yXYy U TaKUM 00pa3oM BOCHPOU3BOMST 3BYKH, 3alICAHHBIE HA
BOCKOBOH JIHCK.

Tonapm. ToHapM, coenHAOUINA MEMOPaHy ¢ pyIOpOM, HCHOJHSET PoJib 3ByKonpoBoa. Ero
3ajauei sBseTcs OoJiee Jerkas U ToYHas rnepejaya 3BykKa.

Pymop.

Pynop nMeer Ha3HaueHHe yCHIIMBATh 3BYKOBYIO nepeaady (puc. 117). loctounctBa pymopa
3aBHCSAT HE TOJBKO OT ero (JOpMBbI, HO M OT MaTepualia, U3 KOTOPOrO OH M3TOTOBJISIETCS.
YCTpOHCTBO €ro J0KHO OBITh TAKOBO, YTOOBI CTEHKHU HE MOTJIONIAIN 3BYKa U 4TOOBI TeMOpY
3ByKa HE MPHUIABAJICS, KaK 9TO YaCTO CIIy4aeTCsl, METAIIMUECKUI OTTEHOK U THYCaBbIi
XapakTep.

3a KOPOTKOE BpeMs CYIIECTBOBaHUS TpaMMOGOHA PYIIOp MPOean OOIBIIYI0 SBOTIOIHIO:
OTPOMHOW BEITUYHHEI, TIOYTH BABOE OOJIBIIIE CAMOTO SITUKA, KPAIIEHBIN KEJIE3HBIH PyIop
JIOBEJICH B HACTOSIIEE BPeMs JI0 pa3MEpOB MaJICHbKOW BOPOHKH, CKPBIBAIOIICHCS B SIIIUKE
rpamMmmoQoHa.

DnekTporpaMMoQ0H.

DnexTporpaMMo(OHBI SBISIOTCS PA3HOBUIHOCTBIO MOPTaTUBHOTO rpaMmMmodoHa. Kopernoe
OTJINYUE UX OT TpaMMO(OHA 3aKIII0YAETCs B TOM, YTO BMECTO BPAIIAOIIECTOCS MEXaHU3Ma B HUX
BMOHTHPOBAH 3JIeKTpudeckuii MoTop. [lyTem BKIIOUEHHUS B SIEKTPOOCBETUTENBHYIO CETh MOTOP
MIPUBOJIUT BO BpalllaTeIbHOE IBIKEHUE TUCK TpamModoHa. B anexTporpamMmodone nmeeTcst
0COOBII MepeKIIIoYaTeNhb, PeryJIupyOIIHi padboTy MOTOpa B 3aBUCUMOCTH OT HAIPSDKCHHS TOKA.
B npomnuibie roasl c1ab0ToYHAS 37€KTPOIPOMBILIUIEHHOCTD BBIITYCTHIIa HECKOJIBKO JIECSITKOB
TBICSY 3JIEKTporpaMMo¢oHoB. Ho 1o cBoeMy yCTpOCTBY OHU OBUTH JOCTATOYHO MPUMHUTHUBHBI H
HECOBEPIICHHBI, U TIOITOMY yCIieXa B IUPOKUX MOTPEOUTENbCKUX Kpyrax He uMenu. B
HacTosIIee BpeMs IMPOU3BOICTBO 3TUX IEKTPOrpaMMO(OHOB MpeKpalieHo BOBCE. .

KomOunupoBanHbie rpaMMO(OHBI.

Kpome 3nexTporpaMmMo(oHOB BBIITyCKaIUCh TaK Ha3bIBaeMble KOMOMHUPOBAHHBIE TPaMMO(OHBI.
WX 0cOOEHHOCTH 3aKIIOYAETCsl B TOM, YTO HAPSy C BPAIIAIOUIMMCS OT PYKH MEXaHU3MOM B HUX
BMOHTHPOBAH €11e 3JIeKTpoMOoTOp. brarogaps Takomy ycTpoicTBY KOMOMHHUPOBAaHHBIM
rpaMMO(OHOM MOKHO IOJIb30BAThCS M OT AIEKTPOCETU U PYUHBIM ITyTEM.

OtH rpammodoHbI Oarogapst CBOEH TSKETOBECHOCTH HE MOTYYHUIIM CBOETO MPU3HAHUS B
HIMPOKUX NMOTPEOUTEIBCKUX KPyTax.

PagnorpammodoH.



CoenuHeHne paauonprueMHUKa ¢ rpaMModoHOM 0Opa3yeT paarorpaMmodoH. B mocnennee
BpeMsI HOBbIE MO/IETTM MHOTOJIaMITOBBIX TPUEMHHUKOB BBIITYCKAIOTCS Yallle BCEro B BUE
paauorpammodona (puc. 118).

PaguorpaMModoH COCTOUT U3 MPUEMHUKA, TPOMKOTOBOPHTEIIS, TPaMMOGOHHOTO aIanTepa u
BpAIlaOIIErocss MEXaHW3Ma, CMOHTHPOBAHHBIX KaK OJIHO IIeJIoe B 0011eM siuke. B otnuune ot
00BIYHOTO TaK Ha3bIBAEMOT'0 aKyCTHYECKOI0 paMMO(OHA 3aBOAHON MEXaHU3M 3/1eCh 3aMEHEH
MEXaHU3MOM JJIEKTPUYECKHUM, T. €. BMECTO MPYKHUHBI pab0TaeT 3JIEKTPOMOTOP U (PYHKIHH
MeMOpaHbl BBIIOJHSET aJanTep.

BocnpousseneHue 3ByKoB ¢ TpaMMO(OHHOM MJIACTUHKH OCYIIIECTBIISIETCS CIEAYIOIUM 00pa3oM:
KoJiebaTesIbHbIE ABMKEHNS TpaMMOGOHHON UTOJIKH, CKOJIB3SILEH 110 3ByKOBOM O0po3ike
rpaMMO(GOHHOM TTACTHHKH, IepepadaThIBAlOTCs a1aTepOM B KOJIEOaHUS SJIEKTPUIECKOTO TOKa,
KOTOPBI YCUITUBAETCS paAMOYCUIIUTENEM, U, ACHCTBYS HA TPOMKOTOBOPUTEIb, N3BJIEKAET
3BYKOBBIE BOJIHBI.

VYcTpolicTBO afanTtepa 3aKiI04aeTcsl B CIEAYIOEM: B II0JI€ IOCTOSSHHOTO MarHuTa MoMemaeTcs
KaTylIllKa ¢ MHOTOCJIOWHOM 00MoTKOM. KaTyika HemoABMXKHO TOMEIIAeTCs MEXY IBYMSI
MOJIFOCAMHU MarHuTa, K KOTOPBIM MPUKPEIJICHBI KEJIEe3HbIE MOIOCHBIE HAKOHEUHUKU. BHYTpH
KaTyIIKU IIOMeNaeTcss HanboJsee BakKHas 4acTh aJjantepa — JKeJNe3HbIH IKopb. SIkopb
3aKpeIyIeH TaKUM 00pa3zoM, YTO MOKET CBOOOHO KOJIe0aThCsl B pa3Hble CTOPOHBI U BCIIEJICTBUE
3TOr0 BOCIPUHUMAET KoJiebaTeabHbIe ABIKEHUS TpaMMO(OHHOM UTOJIKH, 3aKPETNIEHHON 3/1eCh
ke 0coObIM TpHcmocodnenueM (puc. 119).

Ananrteps! 0bIBaOT pa3nuuHoOi popmbl 1 KoHCTpyKLMi. Hekoropeie Moaenu anantepos
cHaOXKEeHBI PETYIATOPOM IPOMKOCTH U PETYIASATOPOM TOHA. brarogaps perynstopy ToHa mpu
WUTrpe B 3HAYUTEIIbHON CTENEHU JOCTUTACTCS] YMEHbIIICHUE ITUTICHUS UTJIBI.

Hcnonp3oBanue aganrepa MMEET IS BOCIIPOU3BEACHHUS TPaMMOGOHHOM 3arucH OOJIbIINe
IpEeUMYyILecTBa M0 CpaBHEHUIO ¢ MeMOpaHoii. Hauboree cyiecTBeHHbIE U3 HUX ClEIYIOIIUE:

1. 3HaunTeNnbHO OONbIIAs BRIPA3UTEIBHOCTD U XYJ0KECTBEHHOCTh TIepeayuu 3amucH.

2. Bo3aMOXHOCTB NOIy4YeHHs O0JIBLION TPOMKOCTHU U €€ U3MEHEHHUE IIOMOILBIO PETYIIATOpa
TPOMKOCTH.

3. BO3MO>XHOCTh M3MEHEHHSI TeMOpa 3BY4aHUs MOMOIIBIO PETYIATOpa TOHA.

DIEeKTPOMOTOPHI JUIS IIEKTPO- U PaAHOTPAMMO(OHOB MTPUMEHSIOTCS Pa3JINYHBIX CHCTEM.
Haubonbiee pacnpocTpaHeHne UMeeT TaKk Ha3bIBaeMblii CHHXPOHHBIM MOTOP. OCcOOEHHOCTD €ro
YCTPOMCTBA 3aKJIF0YAETCS B TOM, YTO OH aBTOMaTHYECKHU MOAJIEP>KUBAET MOCTOSIHHYIO CKOPOCTh
BpALICHUs. DTO MO3BOJIAET CTPOUTH MOTOP Ha TO UMEHHO YUCIIO 000POTOB, KOTOPOE
HE00X0IUMO JUIs BpAllleHUs IUIACTUHKY, T. €. Ha 78 B MUHYTY.

Hogeiimmue Moaenu paguorpaMMo(OHOB BKJIFOUAOT TPUCIIOCOOJICHUE JIsi aBTOMAaTH4YECKON
CMeHbI TuTacTUHOK. OTHOBpEeMEHHO 3akiaapiBaeTcs 10 10 — 12 miacTHHOK U TaKuM 00pa3oM
paarorpaMMo(OH B COCTOSIHUM ITPOUTpaTh O€3 nepepriBa 0oJiee yaca BpEMEHH.

Bosbime TexHUUecKHne U aKyCTUYeCKUE MPEeuMyIIecTBa paauorpaMmModoHa JOKHBI B
Onuxkaifiiee BpeMsi MOCTaBUTh €r0 B PSIT MACCOBBIX MY3BbIKAJIbHBIX HHCTPYMEHTOB.

YcTpoiicTBO MOPTaTUBHOTO TpaMMO(]oHa.

[TopTaTtuBHBINA TpaMMOGOH IpeACTaBIIET COO0I0 IEPEBSIHHBIN AMUK (PYyTIIsIp) C
3aKpYIJIEHHBIMH YIJIAMH, TOKPBITHIN TUIOTHBIM IEPMAaTUHOM. B KpBIIIKe SIIIMKAa CMOHTHPOBAHBI:
YTOJIOK ¥ YXBAaTHK JJISl 3aBOJHOM PyUYKH, OAIIOPKA Ul MOAAEP/KAaHUS KPBIIIKU BO BPEMS UTPHI U
o0oiiMa JUTsl MEeTaJUIMYECKON KOPOOKHU ¢ rpaMMO(GOHHBIMU UTrofKaMu. Ha HHKHEH yacTH simka
BMOHTHPOBAHBI: pydKa SIIHMKA, KJIIOYEBUHA U MEXaHU3M ITOATIOPKH.

Sk cHaGXXeH aMOpTU3aTOPAMU — PE3UHOBBIMU HOXKKaMM, U3 KOTOPBIX YEThIPE PACIIONI0KEHBI
Ha HIKHEH, a 4eTblpe — Ha 00KOBOI cTopoHe sumka. KpoMe Toro nmeercs 3aMox,
MIPUKPEIUICHHBIM K BEpXHEH U HUKHEH 4acTsAM sAluKa. BHYTpH sA1MKa yKperieHa JOCKa —
neka. OObIYHO OHA U3rOTOBIISIETCS U3 IePEBA U MOKPHIBAETCS I€PMATUHOM TOT'0 K€ 1IBETA, YTO U
SIIKUK. B HEKOTOPBIX ciydasx OHA IOJIUPYETCs, a UHOT[AA U3TOTOBJISAETCS U3 METaslIa.



Ha nexe cMOHTHPOBaHBI CIIEAYIOIINE IETAIN: TOHAPM U €r0 YXBAaTHK, aBTOMAaTHYECKUH TOPMO3
CO CTPEJIKOI U IKaNIoH, pydyHOU TOPMO3, pyUHOU perynarop (CTabuiIsITop) co UIKanon u
crpenkoil. Ha mmunene Mexanu3mMa NOMOIIbIO Maif00uKH YKpErIeH TUCK, TOKPBITHIH
BOPCOBBIM CYKHOM MM OapxaroMm. Ha neke ykperisiercsi pupMeHHas A0IIeUKa ¢ yKa3aHueM
cepu BbITycKa. K HMKHEH 9acTh AEKH CHeHaIbHBIMH NIYPYIIaMU TIPUKPETIIICHBI MEXaHU3M H
pynop. Kak pynop BHyTpH SIIIMKa, TaK U €r0 BEIXOJHOE OTBEPCTHE MOKPHITHI JakoM. Bee
Hapy’>KHbIE METAITMYECKUE YaCTU U JETATIH HUKEIUPYIOTCS MO0 XPOMHUPYIOTCSL.

dopma Uriel (IEaMeTp 3aKpyTIeHHs Ha KOHIIE) 3aBUCUT HE OT Beca 3ByKOCHUMATEIIS, a OT TUIIa
KaHaBKU. B ByX clioBax, pacriocTpaHeHHbIE CTaHAapThI: Ha 78 00./MuH., 78 00./MUH.
YIJIOTHEHHas (Joarourparomias), 45 00./MuH., 33 1/3 06./MuH. Hackonbko momHI0, BO Beex
cllydasix KaHaBKHU pasHble. Ha mareonax/rpaMmodoHax/paanoiaax co CMEHHONW METalTHIeCKOM
UTJIOW MOXXHO BOCIIPOM3BOIUTH TOJIBKO MEPBbIi THIT. OCTalbHBIC THITHI POCITYIIUBAINCH YKE
HE MEeTaJIOM, a Mbe30KePAMUYECKUMU U Jp. 3BYKOCHUMATEIISIMU.

MaTepHaj MOKET pa3HUTHCA, XOTS, Ha MOW B3IJIA[ - HEeHaMHOT0. Mrina gomkHa ObITh IPOYHOH 1
TBEPJIOH, HO IOCTATOYHO MATKOM, YTOOBI CTHpaJIach OHA, a HE TUIACTUHKA, JIa eIe C HY)KHOM
CKOPOCTBIO.

ACCOPTUMEHT

Jlenunrpanckuii, Konomenckuii 1 Bnaaumupckuii 3aBozibl BBIITYCKAIOT YCOBEPILIEHCTBOBAHHbIE
nopraTuBHbIe rpaMmMo@oHbl Moaenu I1T-3.

KpacHorBapperickas ¢paObpuka BbITycKaeT MopTaTuBHbIC rpamMmmModonbl Mojaenu [1T2. Dtu
MOPTaTUBHBIE TPAMMO(OHBI IO YCTPOICTBY MEXaHNW3Ma MEHEE COBEPIIICHHBI, 4YeM IpaMMO(OHBI
[1T-3 u ycTynaroT nocieAHUM BO BHEIIHEN OTJEJIKE U KaYeCTBE 3BYKOIEpeladH.
I[MPUHAJUIEXKHOCTHU U TPAMMO®OHOB

3amacHble yacTu K rpaMModoHam. [l ucrpaBieHus rpaMMO(OHOB, TOBPEXICHHBIX B ITYTH,
BO3BpAILlEHHBIX OKYIATENIIMHU, U IS YAOBIETBOPEHHS CIIPOCA CaMUX MOKYIaTeiei B MarasuHe
JOJKHBI BCerJja ObITh B MPOJaXKe, a Ha CKJIa/Ie U AJI BHYTPEHHET0 MOTpeOeHus, 3aracHbie
YacTH.

B accoptumeHT 3amacHbIX 4acTeil Ha/l0 BKIIOYHUTH TE I€TAIN U YaCTH, KOTOpPbIE B Haubosee
KOPOTKHE CPOKU U3HAIIMBAIOTCS U TPEOYIOTCS JUIsl TEKYIIETO PEMOHTA, 2 UMEHHO:

PY4YHOHN TOPMO3;

LIMUHJIENb CO BTYJIKOM U IIECTEpHEN;

3aBOJHAS ILIECTEPHS CO BTYJIKOM;

0Chb C TPYOKOU U IIeCTEpHEH;

CTaOUIIN3aTOP U PETYIIATOP C UEPBAKOM;

npyKMHA TOPMO3a, MJIACTUHKH YIOopa, CTabUIn3aTopa U 3aBOJIHOTO YEPBsIKa;

yTropHas maiida uepssika;

YEepBSK PEryjsiTopa U BTYJIKH YEPBSIKa;

a0kl TUCKa U 3aBOJIHOM pYUKH;

BUHT KPETLJICHUS UTJIbI;

PE3MHOBBIE HOKKH;

OapabaH ¢ IPYXUHOW 1 0€3 MPYKUHBL;

3aBOJHAs MPY>KUHA;

3aMOK;

Ma3b ISl CMa3Ki rpaMMO(OHHBIX MEXaHU3MOB U MIPYKHUHBI.

[lepeuncnenHble 3amacHble YaCTH BBITYCKAIOTCS TPaMMOGOHHBIMU 3aBO/IAMHU.

Yexuibl. YexJbl 7151 MOPTATUBHBIX TPaMMO(OHOB OOBIKHOBEHHO BBIITYCKAIOTCSI MaTepyaThie
Pa3IMYHBIX [[BETOB.

MemOpanbl. MeMOpaHbI T0JKHBI OBITH Pa3IMYHbIX cucTeM. ClieflyeT y4ecTb, YTO MeMOpaHbl
BBIITYCKAIOTCS HE TOJIBKO IPaMMO(OHHBIMU 3aBOJIaMH, HO U IPYTUMH MPEANPUATUIMH.



Anantepbl. AnanTepsl JOJDKHBI ObITh Pa3IMYHBIX cUCTeM. J{JIs X 1MoKa3a HeoOXO0MMO B
Mara3uHe UMeTh PauorpaMMoQoH.

XapaKkTepUCTUKHU HAIlIUX UVl HECOMHEHHO €CTh B CTaHJapTax:

rpammodonHsble urisl - OCT 3355 (Komro6akuHckue urisl rpomkoro ToHa - PTY PCOCP
617-58)

uribl cpenneit rpomkoctu - OCT HKM 4213

mestayHas rpamiuiactuika - OCT HKOM 23018-39

HO I'/I€ UCKaTh CUH IOKYMEHTHI - 3arajika.

K cuactbto, €cTh €llie HCTOYHUKH UIJ1, KPOME CTapbIX COBETCKUX 3aIlacoB - ''3arpaHulia HaM
nomoxet". [lenatorca onu u B 'epmanun, u B BenukoOpuranuu, u B CHIA. Llensl, kctatu, yxe
HE HAMHOTO OTJIMYAIOTCS OT T€X, YTO HA MOJIOTKE. MO 3HaKOMBI, HATPUMED, MOJIb3YETCS
OpUTAaHCKUMU UTJaMu (KCTaTH, THXOT'O TOHA), EMy OYeHb OHU HPaBATCS.

HemHoro o xkonurypanuu uri (JUiMHa, TONIMHA, YTOJI 3aTOUKH, TUaMeTp

3aKpYIJICHUS) €CTh B Clieayroliei padore: "Pexopaep mis 3amucu Ha auck”. (1951) Astop:
Bbextaberos A.A., Kyk M.C. Ckagatb MO>KHO MHOTO TJIe, HAIPUMED:
http://www.newlibrary.ru/book/bektabegov_a a  zhuk m s /mrb_ vypusk 0099 rekorder
dlja_zapisi na disk  (1951).html

HMenHO 0TTYy/a 3Ta BBIACPKKA!

"TIpuMeHeHne Ura TUXOTo TOHA (3a CUET UX MOBBIIICHHONH THOKOCTH) YMEHBIIAeT U3HOC
IJIACTUHOK, a TAK)KE 3HAUUTEIbHO CHI)KAET YPOBEHb MOBEPXHOCTHOTO LITyMa

(mmmnenus)". O4eHb pEKOMEHIYIO ATY JHOOOMBITHYIO PaboTy.

[Ton nynoit MO>KHO pa3IiIsIAETh, YTO 3a UIJIBL.

1. HoBas urya umMeeT npaBUWIbHBIA KOHYC C paHyCHBIM 3aBEPILIECHHEM.

2. UrpanHas uria uMeeT BHJI AIBYTPAHHOTO yIJIa (IByCKaTHas KpbIIIa) - 00TOYMIIACh B KaHABKE.
3. KycTtapHo noaTo4eHHas Uria MOXKET BBITJISAETh KaK HOBasl, HO UMEET BUIUMYIO
HECUMMETPHUIO, TUTIOC LIaparyHBbl.

Ppar. M. Mukpogororpadun
cpeaMert ToaH
Haptpay cArid — Biis  BOLHPOMIREAERE
ETOPOHS MASE TR G5y, BRYNOEIING-
Teaew J-4h Beray—To w0, BYRCCANMITE.
2td 8—50. Hastpoy cnpabi—To mot.Memipa-
Rodl DOPTATEDEONG FPaMEodoni,

[Ipu npourpbIBaHUM IJIACTUHOK HA NaTe(h)OHEe UHOT A CIBIIIATCS HENPUATHBIE 3BYKH, IIIyMBI,
npebe3xanne. BeI3pIBAIOTCS OHM Yalle BCero HeOOIbIIMMHI HEUCTIPABHOCTSIMH, KOTOPHIE MOYXKHO
YCTPaHUTh CBOMMU CHJIAMHU.

[TpuunHO# npebe3kaHust U MOSBICHUS METANTHYECKOTO OTTEHKA 3BYKa CIIY)KUT, KaK MPaBHIIO,
MeMOpaHa, OCHOBHBIE YaCTH KOTOPOH MoKa3aHbl Ha pucyHke 198. Ecnu BUHTHI KperuieHus
UTJI0JIepKaTelis 3aBEPHYTHI ¢1a00, MOsABIsIETCs Apede3kanue U, HA0O0POT, IPU YpE3MEPHOM
3aTATMBAHUU UX 3BYK IPUOOpETAET METAIUTMYECKHI OTTEHOK. BUHTBI pUKCUPYIOTCS raiikamu,
KOTOpBIE II€Pe]] PEryIUPOBKOM HYKHO OCIa0UTb.
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peryaATop CHOPOCTH
Puc. 198. I1atedon: cieBa - KOHCTPYKIMSI MEMOpPaHbI; CIIpaBa - YacTH naredoHa

He6onbi1yto norayrocts quapparMbl MOKHO OCTOPOYKHO BBIIPABUThH MaNIbLIAMHU.

Ecnu coenunenue peluara-suOparopa ¢ auadparmMoil HapyieHo, BOCCTAaHOBUTH €T0 B
JIOMAIITHUX YCIOBUSX MMOYTH HEBO3MOXKHO, MEMOpaHa Mociie peMOHTa OyIeT HCKaXaTh 3BYK,
II03TOMY JIy4llle IPUOOpPECTH HOBYIO MeMOpaHy, TeM 0oJiee, 4YTO OHa Heloporasi.

Wuoraa uromka MeMOpaHbl BEICKAKUBAET U3 3BYKOBOH JIOPOKKH IUIACTHHKH, B PE3yJIHTATE YETO
MIPOUTPHIBAETCS OJHO U TO K€ MecTO. Eciu miacTHKa B XOpOIlIeM COCTOSIHUH, HEOOXOAMMO
MIPOBEPUTH, JIETKO JIM TOBOPAYMBACTCS TOHAPM BBEpX U B CTOpoHbI. Ecnu natedoHom He
MOJI30BAJIUCH JI0JITOE BPEMSi, COCIUHEHUS MMOABMKHBIX YacTe TOHApMa MOIJIH 3ap>KaBEeTh.
ToHapM HY)XHO CHSATH, OTBEPHYB YACPKUBAIOIINE €TO BUHTHI, U TPYIIUECS YaCTH 3aUHCTUTh
caMO¥ MEJIKOW Ha)KJa4HOU IIKYPKOM, a Tepe COOpKOM MpoTepeTh CyX0i CMa3KoM, HallpuMep
rpaduToM.

[Tpu BpameHnn rpaMMo(OHHBIN TUCK MHOTJa Ka4aeTcsl B BEPTUKAJIbHON IJIOCKOCTH (TOBOPSIT,
"nuck ObeT"), UTO TAK)KE MOXKET CIIY>KUTh IPUYUHON BBICKAKWBAHUS UTOJIKH U3 3BYKOBOM
JIOPO’KKHM IIJIACTUHKU U NosABJIeHUs "3aBbiBaHUl". [IpaBHIIBHOCTH BpaIlleHHs JUCKA MOXKHO
MIPOBEPUTH, HEMOJABMKHO yACPKUBas KycodeKk Meja y o0oaa nucka ceepxy. "buenue" 6yner
OTMEYEHO MPU CONMPUKOCHOBEHHH Mela ¢ 000/10M.

HHOF}Ia JHUCK Ka4yacTCs U3-3a HGHOCTaTOqHOﬁ IMPOYHOCTH KPCIUVICHUA MPYXKUHHOI'O MCXaHU3Ma K
BerHeﬁ MOHTaKHOM JOCKC€. B sTtom CJIydac HY>KHO ITIOABCPHYTH BUHTHI, YACPKUBAIOIIINC
MEXaHU3M.

[Tpu TpeHMH HUKHEH YaCTH JUCKA O PHIYArd PEryJsiTopa CKOPOCTH HIIM TOPMO3a BpaIIeHUE
AUCKa 3aMCIJIACTCA U CIIBIIIUTCA CKPEKCTAHUC. Y1005l Y3HaTh, 3@ YTO UMEHHO 3a1CBacT JUCK,
€r0 HWKHIOK YacTh HATUPAIOT MEJIOM, TP BPAICHUH JHCKa MEJI OCTABUT CJIe]] Ha TOM
IpeMeTe, KOTOPBIH 3a1eBaeT. 3aTeM HYKHO CHSTb TUCK U YCTPAHUTh IPUYMHBI HEHCIIPABHOM
paboTHI.



Jpyrue HeucnpaBHOCTH naTedoHa - 0OpBIB MPYKUH, BBIXOJ U3 CTPOS PETYIIATOpa YUCIIa
000pOTOB JMCKA, U3HOC IIECTEPEH U T. Jl. MOKET UCIPABUTh TOJIBKO YEJIOBEK, NUMEIOLIUI
JIOCTaTOYHBIE HABBIKH B CIECAPHO-MEXaHUYECKOM JIEIE.

Hauunaromemy q100UTENI0 COBETYEM OTHECTH MAaTE(OH B MACTEPCKYIO.

3aBosuTe naTedoH MpH 3aCTONIOPEHHOM JIUCKE, PYUKY KpyTHTe Ha 25-30 060poTOB
(mocre MoJIHOTO CITyCKa 3aB0o/ia). XBaTaeT Kak pa3 Ha CTOPOHY IIacTUHKU. Uity cTaBbTe TOIBKO
II0CJIE TTOJIHOTO Pa3roHa JUCKa, OIlycKalTe I1aBHo. Mrisl o naee paccunTaHbl TOKE HA OJHY
CTOPOHY (ITOTOM B ITOMOIKY), HO MOKHO MCIOJIb30BaTh U pa3a 3-4 (OLIEHUTE COCTOSHUE OCTPUS
UTJIBI B JIYIy WJIM HA OIILYIb).

[Tocne npocnymrBanus Ty4ille TOJTHOCTHIO CITYCTUTH 3aBOJI, AUCK (€3
3BYKOCHHUMaTes!) 10JIKEeH IPOCTO caM OCTaHOBUTHCS. MICIIpaBHBIM MEXaHU3M JI0JKEH paboTaTh
IPAKTHUYECKU OECIIYMHO, C €JI€ CIBIIIMMbBIM POBHBIM HienecToM. Eciu paboTaeT peiBKamu -
CKOpee BCEero MoTepsiH rpy3uk perynaropa. HoBblil cienats HecnoxkHO (TJIaBHOE IO BECy
HOJIOTHATH), & XOPOLINE NPYKUHKU (U1 TPY3UKa) MOJIy4ar0TCsl U3 METaJula TOJICTON JIEHTHI
pyJeTku (caM Tak caenain aBa natedoHa).

[Tocne cOopku MonokKeHHEe Baja ¢ Tpy3UKaMU HYKHO perylIupoBarh (0OBIUHO ISl 3TOTO
€CTb CIeLUaIbHbIE FKCIIEHTPUKU C BUHTAMHM), 3aBOJIS CHATHIN ABUraresb 0e3 n1ucka. JIBurarenn
Tr00UT Xopolryio cMa3Ky. C HOpMaIbHOI MeMOpaHO# U UTJION, LIETBIM PYyOpOM HatedoH
UTpaeT 0YeHb IPOMKO.

A BooO1Ie nateoH NpakTUYECKH Be4eH. AKKypaTHO pa30epuTe, BEIYMCTUTE BCIO IPsI3b,
MeMOpaHa, eciM MopBaHa WM BbIEJIO KYCOK OT CHIPOCTH, KieuTcst MoMeHTOoM. TinaTensHeHmmm
o0pa3oM OTperynupyiTe NOJAUIMITHUKY, HA KOTOPbIX KauaeTcs uriojepxarens. He norsuere -
OyzeT NpOTUBHO Apede3kKaTh, NepeTsIHETE - OyAeT NOPTUTH IJIACTUHKY (M3-32 OFPOMHOM
XKECTKOCTH IOJBECA) U 3BY4aTh 3a/1aBJICHHO.

Ha nuarHocTuKy-peMOHT TOJIOBKH (ITPaBWILHO - ""3BYKOBOW KOPOOKHU'") peKOMEHIYIO
MOTPATUTh MAKCUMYM aKKypPaTHOCTH U HE MEHee 2 4yacoB BpeMeHH. MexaHu3M ¢
LIEHTPOOEKHBIM PEryJIATOPOM CKOPOCTH, TaM OBIBAET, M3HAIINBACTCS TOPMO3HOM OalIMaxk.
Henaercst oH u3 Qerpa, BoioKa.... Bc€ pazdbepure, mpomoiite, codbepute odbpatHo,
OTpEryJIUPYHTE BBICOTY U PACCTOSIHUE MEX/ly YEPBSIKOM CTa0MIIN3aTOpa U IIECTEPHEN ero
IIPUBOJA, KOTOpPask CUANT Ha OCH IUCKA. PerynupoBka ¢ IOMOIIBIO SKCLHEHTPUKOB HA CTOMKAX.
Paz6epute 1 mpoMoiiTe NOAMUIIHUK TOHAPMa, 3AMEHUTE CMa3Ky, OTPETyIUPYHTe Ha POBHBIN
n€rkuii xo 6e3 modToB.

Hanee, OCTOPOXHO!!! Komy-T0 BBIOMIIO I1a3, KTO-TO MOPE3aJl PYKY -
BHUMATEJIBHO!!! IIpuroroBbsTech: HaliUTe 0/1€10 TUIIA BATHOTO, OJIEHBTE CTapylo0 KypTKY,
nepyatku. CIycTuTe Npy>KMHY MEXaHU3Ma, OCTOPOXKHO BbIHBbTE €€ N3 MexaHu3ma. OcMoTpuTe
0aHKy CHapy»Xu, MoiiMHTe, KaK OHa OTKphIBaeTcs. OfeHbTe KYpTKY, lepyaTku, ouku. Hakpoiite
0aHKy ¢ IPYKUHOH OJesJIOM, IPOCYHBTE MOJ1 HErO PyKU U aKKypaTHO pa3z0oupaiite.

Ckopee Bcero, /1Be MOJOBUHKH OaHKH 3allpeccoBaHbl OJIHA B IPYTYIO U MOTpedyeTCs
MOJIOTOK U 3yOuII0, JETKUMH yiapaMu pa3HuMercs.... [IpykuHa cuiibHas, Kpast MOTYT ObITh
OCTPBIMH..... HO IPOCTO TaK OHA HE BBICKOYMT, TJIABHOE - OCTOPOKHOCTH)))) OTKpoiiTe OaHKy U
BBIHBTE TIPYKHHY

Janee, HaJ10 OTIIYCTUTH TOT KOHELl, KOTOPBIA 00JIOMaH, Ha TOPENIKe, IPOCBEPIIUTh-
MPONMIUTH OTBEPCTHE MO (PUKCATOP, BEITHYTh KOHEI] MPYKUHBI KaK HAJ0 U BHOBb 3aKAJIUTh.
Crapyto cMa3Ky, pa3yMeeTcsi, CHATb U IIpU cOOpKe HaMma3aTh NpyxuHy JIUTonoMm - HauuHast ¢
Hapy>KHBIX, IPOMa3bIBaTh BUTKU U YKJIaJbIBaTh B OaHKy. He 3a0bIBas mpo 6€30MacHOCTh - 3TO

Hy, a norom cobpaTh MeXaHU3M, OTPETYJINPOBATH MTOJIBEC PETYIATOPA CKOPOCTH,
coOpatpb natedoH, cKkayaTh U pacreyaratb CTpPOOOCKOMUYECKHA UCK U 110 HEMY BBICTaBUTh



TOPMO3 PETYIATOPA TaK, YTOOBI IPH MOJIOKEHUN pydkd "78" TUCK Bpalaics co CKOPOCThIO 78
00-MHUH.

Bomnpoc ¢ MmeMOpaHoit HaliiuTe Ha pauOpBIHKE Karcyib Tana HaymHuka JJOM-4M
pa3bepuTe U U3BIEKUTE TOTOBYIO MEMOpaHy OCTaHETCsl TOJIBKO NepenasTh IEHTPAIbHYIO Uy U
BCEro JeJI0B Oy/IeT NeTh YUCTO U 3BOHKO ISl pe3epBa KYMUTE JiBa TAKUX KaIlCyJsl TOJIbKO
CTaporo THUIIA C MJIACTMACCOBOM KPBIIIEYKON U TpeMs MOTaHBIMU OOJITUKAMU 1O Kpyry!

Ecnu npu Bocnipon3BeieHHH Oy/AET CIBILICH JISI3T U IIUIICHUE: BBIPBIBAEM K UEpTy
IIOMHHHMEBOIO "Taydka" U3 TOJOBKH U MPUKPEILISIEM ITOBOJIOK, HEMOCPEICTBEHHO K LIEHTPY
MeMOpaHbI(J1anky "maydka" oT BUOpaInyu BOCIIPOU3BEACHUS TOTUXOHBKY PBYT MeMOpaHy, u
COIIPUKACASICh C HEH CO3/1al0T IIOMEXH).

HpaBI/IJ'II)HLIe Ha3BaHUWA KyJBIKAJIOK W YBaKaJIOK

b’ UEPRAUHKE WECTEPHN

YEPBAK MAXOBMEA
EAPAEAH SABOOHOM NPYVEMHE
MAXOBHE

CANBHME PECYJATOFA CHOPOCTHM BPAWEHMA

OMOPH MAXOBHMER (MONIMOHMEM CEONEXKEHMA)

e CTONOPHAA NPYEGHEA 3ABOIOHOTO BAJA

BARONHOM BAN

HEFBEAK 3ABONHOT'O BAJA

WECTEFHA NPMBOOHOTO BAJA
(C NOOUWMIHEKCOM CHONBAEHMT)



Puc. 114. T'pammModon nmopratuBHbli: 1, 2—
VroJIOK H YXBAaTHK AJ$s1 3aBOJNHOH pYyuYKH, 3—
MOANOpKa, 4—pyuka amuxKa, 5— KJ0IEBHHA,
6—nexa, 7-—aBTOMaTHUeCKHii TOpPMO3, 88—
crabuastop, Y9—mnunnenn, J0—uroabHuia



-
LT

e

| 1 lIlHlIIII"I" :l\
? ”“]1 III'. \'_/

AL L LR 1L
A=

H

Puc. 115. Mexanu3M IOPTAaTHBHOrO rpamMmodoHa:

I—uenTpobexubiii peryasarop, 2—cucrema 3ybua-

ThiX KOJIeC, 3 — LNHHeIb, —-OTBE]JCTHE KJaoye-

BHHbI, —PYTHOIl peryiaarop, 6—o6apaban ¢ npy-
HHHOH, 7—,ueha
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Puc. 117. Jlexa m yKkpenjiedHble Ha Hel: CHH3Y
PYNOp C MEXaHH3MOM, CBEpXy TOHapM



Puc. 120. Crpobockonuueckuil JHCK



Puc. 121. I'pammodounas naacrunka: I —
Gopt, 2—3ByKOBO€ INoJe, 3—BLIBOAHAN CHH-
paiab, 4—xKpyrioe orBepcrue, I -— ITHKETKA

KAUYECTBEHHAS ITPUEMKA

(u3 yuyeOHHKa MPOJABIIOB MY3bIKaIbHBIX Mara3uHoOB)
KauecTtBeHHyI0 MprieMKy rpaMMO(GOHOB Ha/I0 TIPOU3BOANTH CIUIONIHYIO, T. €. IIOJABEPraTh
MPOBEPKE KAXKBIN armapaT B oTeabHOCTH. [IpoBepka J0mKHA MPOU3BOIUTHCS M0 BHEIITHEMY
BH]y, 3BYKOBBIM U MEXaHUYECKUM CBOMCTBaM arapara.
[TopraTuBHBI TpaMMOQOH JOHKEH M0 CBOUM MEXaHUYECKHM U aKyCTHUYECKUM CBOMCTBAM, a
TaK>Ke 110 BHEIIHEN OTJIeJIKE YAOBIETBOPATH CAEAYIOLIUM TPEOOBAHUSAM:
1. Slmuk K0mKeH ObITh a0COFOTHO POBHBIM, 0€3 BCSIKUX TIEPEKOCOB.
2. [ToBepXHOCTH SIIIMKA T0JKHA OBITH POBHOM, TTIaKOM, 6€3 Mmy3bIpel, yriayoneHuil,
BO3BBIIICHU, MOPIIKH. J[epMaTHH JOJKEH TUIOTHO MPUJIETaTh, HE UMETh MSATEH, ApanuH Win
WHBIX TOBpEXIEHUN. TO K€ OTHOCHUTCS K JIEKE.
3. Pyuka simuka, OKJIeeHHasi TEM K€ IEpMaTUHOM, YTO U BECH SIIIMK, IOKHA UMETh BHYTpHU
CKPBITYIO, TOCTATOYHO MPOYHYIO MPYKUHY, 00ECIICUNBAOIIYIO MPUIICTAaHUE PYYKH K SIITUKY B
HEHAIPSKEHHOM COCTOSTHUU.
4. OtBepcrue (ma3) Il 3aBOJIHOM PyUYKU JOHKHO OBITh 0OpaMIIEHO KIIOUEBHHOMN
(HMKETMPOBAHHOMN WM XPOMUPOBAHHOM ), IPEIYNPEXKIAIOICH TEI0 PYUKH, OT IapanuH.
5. 3aBojHAas pydKa HOKHA OBITh MPABWIIBHO COTHYTA MO IPSIMBIM YTJIOM U UMETH JIETKYIO
BpAIIAIOIIYIOCS PYKOSATKY. Pydka A0/KHa JIErKO U Cpa3y BXOAUTh B OTBEPCTUE KIIFOUEBUHBI U
Haca)KMBaTbCs HA 3aBOJIHYIO OCb. Tak ke JIETKO J0JIKHA OHA BBIXOJIUTh U3 OTBEPCTHSL.
6. Martepuai, HakJI€eHHbII Ha JUCKe, TOJIKEH IJIOTHO MPHIIEraTh K MOBEPXHOCTH, HE UMETh
0axpoOMbl U HUKAKHX MSTEH.



7. Hlaitbouka 11t yKpeTUIeHUs IMCKa JI0JIKHA TUIOTHO CHIETH Y CTICUaTbHON POpE3U Ha
UIMHH/IENe, He ObITh MOTHYTON M HE UMETh 3ayCEHHULL.
8. BrIxogHOE 0TBEpCTHE PyNopa J0JKHO ObITh 00paMIIEHO NMPABUIBHO CBSI3aHHON paMKOM.
BHYTpeHHOCTb BBIXOJHOTO OTBEPCTHS PyHopa J0JHKHA ObITh MOKPBITA OJIECTAIINM CIIOEM JIaKa,
0€e3 MOATEKOB, My3bIpeil, U IapaIuH.
9. Iloanopka 11 yAep KaHus KPbILIKU JOJKHA 00€CIIEUUTh JIETKOe U OeCpensTCTBEHHOE
OTKpBITHE U 3aKpbITHE ee. HapykHbIe 1eTanu T0KHbI OBITh TIATEIbHO HUKEITHMPOBAHBI,
XPOMHUPOBAHBI U HE UMETh TYCKJIBIX IISTEH.
10. TpyOka ToHapMa J10JKHa CBOOOJHO BPAIAThCsl B HUKHEM KoJleHe ToHapMa. CaMoe KOJIEHO
JIOJDKHO UMETh aOCOJTIOTHO JIETKOE JIBUXKEHHUE.
11. Jluck noymkeH BpalaThes JIETKO, INIABHO U POBHO, HE JOITyCKasi HU TOPU30HTAIIbHOM, HU
BEPTUKAJIbHOM KauKH, a TaK)Ke MEPTBBIX TOUeK. PABHOMEPHOCTH BpallleHHsI TUCKa, KaK yKe
U3BECTHO, UMEET pellaoliee 3HaYeHHe /s IPaBUIILHOIO BOCIIPOU3BEAECHUS IPaMMO(OHHOM
3anucH. 1J1st Toro 4ToOBI MPOBEPHUTH MPABMIIBHOCTD BPAIICHHUS IMCKA U IPABUILHOCTD
YCTaHOBKU PYYHOT'O PETYJIATOPA, CIEAYET MPUMEHATh TaK Ha3bIBAEMBIN CTPOOOCKOMUYECKHI
auck (puc. 120). B Buie KapTOHHOM IUIACTUHKY OH MOMEIIAeTCs HA METAITMUECKHUH JTUCK,
OCBEIICHHBIN AeKTpoiamnoukoit B 10—25 BT. Ecinu Metammmueckuit AUCK BpalaeTcs co
CKOPOCTHIO 78 000POTOB B MUHYTY, TO JIEICHUS CTPOOOCKOTTMYECKOTO TUCKa OyAyT KaK Obl
«CTOATH» HA MECTE U caM ITOT JTUCK OyJeT Ka3aTbcs HenoABWXHbIM. Eciu ke nenenus Oyayt
Ka3aThCsl UYLIMMU BIIEPE]] UM Ha3a/, TO CKOPOCTh BPALIECHHsI METAJNINYECKOTO JUCKA
HEeNpaBUJIbHAS.
12. PerynsaTop Ha 78 AeneHuu, paciooKeHHOM KakK pa3 Mo CepeAMHE IIKAJIbI, JOJIKEH
COOTBETCTBOBATh 78 000poTaM 1ucKa B MUHYTY. Ha neneHusx «MeaIeHHo» peryisTop He
JIOJKEH TOPMO3UTh JIUCK, a Ha JIEJIEHUSAX «OBICTPO» BpallleHUE IUCKA HE JOJKHO
COIIPOBO’KAATHCS CTYKOM I'PY3MKOB. BO BCeX AeNeHUAX pacioyloKEHHsI CTPEJIKH PETYIISTOp
JI0JKEH 00eCeunTh MJIaBHOCTh U PABHOMEPHOCTh X0/1a IUCKA.
13. Topmo3 nomKeH 00ecreunTh MATKYI0 OCTaHOBKY JUCKa B TeueHue 1 — 1,5 cexyHbl.
14. 3aBox mpyKHUHBI T0JKEH ObITh JIETKUM U IJIaBHBIM. TaKUM e IJIaBHBIM JJOJIKHO OBITh U €€
pa3BepThIBaHUE. 3aBOJI IPYKUHBI JOJKEH 00€CeuynBaTh IPOUTPbIBAHHE MOTHOCTHIO IBYX
CTOPOH IUIACTUHKU «T'PAH]», HO HE MEHEE O/IHON CTOPOHBI IUIACTUHKU «TUTAHT.
15. Xoa MexaHu3Ma J0JKEH ObITh PO3HBIM, TUIABHBIM U OECIIIYMHBIM.
16. MemOpaHa no/mkHa 00€CIIeYUTh CUIIBHBIN, POBHBIM U YUCTBINA, 0€3 BCIKOTO ApeOe3KaHus,
3BYK BO BCEX PETUCTpax M yacToTax. CpezaHue BBICOKMX UM HU3KUX YaCTOT HE JOIYCKAETCsl.
17. 3ByKOBBIE U aKyCTUYECKHE CBOWCTBA TpaMMO(OHA J0KHBI 00€CIIeUUTh 3ByKOIIepeaauy,
NpUOIMKAIOLIYIO €€ K HaTypalbHOMY 3ByYaHHUIO.
18. Ha BHyTpeHHel MOBEPXHOCTH KPBIIIKHU J0JKEH ObITh IPOCTaBIeH (haOpUUHBINA 3HAK 3aBOJIA,
a Ha peOpe sIuKa — MOPSAIKOBBIM HOMEp TpaMMO(doHa.
Kaxip1ii rpaMMoQoH CHa0kaeTcs BKJIaIbIBAEMbIM BHYTPb [1aCIIOPTOM U BBIITYCKAETCS C 3aBOJA
3arioMOupoBaHHbIM. Hanuure nacrnopra v mioMObl 3HAYUTENBHO 00J1eT4aeT pa3opakoBKy
rpaMmMo(OHOB 1 O0pHOY 32 yIydIlIeHHE UX Ka4eCTBa.

XPAHEHHUE
I'pamMModOH ABISIETCS CIOKHBIM MY3bIKAJIbHBIM HHCTPYMEHTOM, II03TOMY TpeOyeT TIAaTeIbHOI0
yX0/1a BO BCEX CTaJUAX MPOJIBUKEHUS.
[Ipexxne Bcero He0O6Xx01MMO rpaMMOGOH, KaK U BCIKHI My3bIKaJIbHbI HHCTPYMEHT, Oepeub OT
BJIMSHUSA CBIPOCTU. [{71sl 3TOM Lienu Kax/iplii anmnapar, BelyckaeMbli padpukamu,
YIaKOBBIBAETCS B TOPUPOBAHHBINA KaPTOHHBINM (QyTiIsip MO0 3aBOpauMBaETCs TIIATEIHHO B
IJIOTHYIO Oymary.
XpaHeHune rpaMMO(pOHOB B CYXOM MecTe — 00s13aTenbHoe ycinoBue. [1buib, nonanas B
MEXaHU3M, 3aCOPSET €ro U MPUBOJUT K OBICTPOMY €ro M3HALIMBAHHUIO, TIOATOMY IPaMMO(OHBI B
CKJIAJIC HaJI0 XPaHUTh B PyTisipax u 3aBepHYThIMH B Oymary. Heobxoamumo n3beratb pe3kux
COTpsCEHUH rpaMMO(OHA IIPU EPEHOCKE, NOO0 3TO MOKET NPUBECTU K HAPYIIEHUIO HOPMAIbHON
paboThl OTBETCTBEHHBIX YacTel (aBTOMAaTHYECKOT0 TOPMO3a, AUCKA U Ip.).



B cknane Hago rpaMMOQOHBI XpaHUTh B KJIETKAX CTEJUIaXel U, Kak y)ke ObUIO CKa3aHo,
3aBepHYTHIMH B Oymary nu6o B QyTiaspax.
XpaHeHue rpaMMO(pOHOB ITA0EIIMU MOXKET ObITh JOMYIIEHO JHIIb B TOM CIy4ae, €ClIH OHU
YJIOKEHBI 110 Y3KOI cTOpOHE 1 He 0oJiee TpeX IMTYK MO BBICOTE IITA0EIS;.
B po3nuuHOM oTAEneHNH rpaMMOGOHBI MOXHO XpaHUTh 0e3 PyTiisipoB 1 00epTKu. 31ech
rpaMMO(OHBI YKJIJbIBAIOT B MOJIKAX PAAOM, IPUYEM OTJEIIbHbIE BBICTABOYHbIE IK3EMILISPHI
JIOJKHBI YCTaHABJIMBATHCS C HAKJIOHOM B CTOPOHY IOKYIATEINS U C OTKPBITOM KPBIIIKOM.
Pabouwnii 3anac rpaMMo(OHOB POZHUYHOTO OT/IEJICHUS MOXKHO XPaHUTH B IIKagax J1udo BO
BHYTPEHHEH 4aCTH NIPUJIaBKa.
IToxa3biBasi rpaMMO(OH MOKYNATEN0, HEOOXOIUMO J1aTh EMY MOJHYIO BO3MOXHOCTb
03HAKOMUTBCS CO BCEMH OCOOEHHOCTSIMH paboThl JaHHOTO amnmnapaTa. [loka3 MoxkeT ObITh
MIPOM3BE/IEH Ha OOBIYHOM MPUJIABKE U B CIELIMATIbHON KaOMHE JIsl MPOCTYIIUBAHUS TJIACTUHOK,
€CJIM TaKOBas B MarasuHe umeercs. i onpeneneHus NeHCTBUTENIBHBIX 3BYKOBBIX U
aKyCTHYECKUX CBOMCTB rpaMMO(OHA HAJO AaTh BO3MOKHOCTD MOKYIATEIO MPOCIYIIATh
pa3IMyYHbIe 3alMCH TUIACTUHOK: PEYEBYI0, OPKECTPOBYIO, BOKAIBHYIO U HHCTPYMEHTAJIbHYIO.
Hapsiny ¢ aTum cnenyer no »kxeaaHuio NOKynaTess IpoAeMOHCTPUPOBATh AEUCTBUE 3aBOJHOIO
MEeXaHHU3Ma U JUINTEIbHOCTh IEHCTBUS NPYKUHBI, HCIIBITHIBAs €€ HA IIPOUTPHIBAHUM IJIACTUHKU
«TUTAHT».
Bo Bpems 3aBojia rpaMmmMooHa aBTOMaTHYECKUI TOPMO3 JOJKEH ObITh BKItoUeH. Crenyer
n30eraTh pe3koro U ObICTPOTo 3aBOJia MPYKUHBL. DTO BEIET K NMPEKICBPEMEHHOMY
M3HAIIMBAHUIO 3aBOIHOM YaCTH MEXaHU3Ma.
ITpu nokase rpaMmmodoHa He ClIeAYeT 3aBOAUTh €ro0 BO BPeMs UI'Pbl — 3TO HEPEJKO BEJET K
HCKa)XEHUIO 3ByKomepeaay. ronky cBOeBpeMEeHHO HaJl0 MEHSTh U BhIOPAchIBaTh, HE JIOMYyCKast
HOTIaJaHus €€ B pynop Win MexaHu3M. Mrosika B pynope BbI3bIBaeT ipeOe3kaHne U UCKaKEHUE
3BYyKa, a UT'0JIKA, [TONA1asi B MEXaHU3M, MOKET HaBPEAUTh U IPUBECTH B HETOJHOCTD 1AXKe
OTJIENBHBIE €T0 JETAIH.
[Toka3 rpaMMoQoHa NOKYIaTeN0 HE JOHKEH OTPaHUUMBATHCS TOJIBKO LIETSIMH IEMOHCTPALUU
9TOro MHcTpyMmeHTa. [loka3s 10oKeH KpoMe TOro CIIy>KUTh JUIsl TOKYHaTessl ypOKOM
KYJBTYPHOTO, YMEJIOTr0 ¥ OEpeKHOT0 0OpalleH s ¢ 3TUM CIIOKHBIM MY3bIKaJIbHBIM
UHCTPYMEHTOM.
KoncynpTanus, coBeT 1 momMouib npo/jiaBlia TpedyroTes MpH Mpojaxe rpaMMoQoHa 00JIbIle, 4eM
B IPYTUX CIy4asX.

YITAKOBKA
Kynnennslil nokynareiaem rpaMMo(OH HaJ0 3aBEPHYTH B IUIOTHYIO Oymary U nepeBsi3aTh TAKUM
00pa3oM, 4ToObI OblIa BO3MOKHOCTh YXBAaTUTh PYKOIO 3a IEPEHOCHYIO PYUKY.
[Tpu ymakoBKe /7151 CI€OBAHUS TY>KOM HIIM JKEJIe3HOM IOpOToi KaX bl TpaMMO(OH TakKe
3aBEepTHIBACTCS B IUIOTHYIO Oymary. 3aBepHyTble rpaMMO(OHBI YITaKOBBIBAIOTCS B CyXHe
JIepEeBSIHHbIC ALIUKH. B AIMMKax TOCKH JOJKHBI ObITh IUIOTHO NPUTHaHbI (€3 mierneil).
I'pammodoHBI yKIIQABIBAIOTCS B ALIMK HE OoJiee, YeM Mo MATh IITYK, (Ha Y3KOH CTOpOHE) U
NEPEKIAbIBAIOTCS 003aTENbHO CYXOU CTpyKKOH. IIpyu MapkupoBke HaJ0 CAENATh HA ALIUKE
Haanuck: «He kanToBatey, «boutes ceipoctu» U «He OpocaTs» Wiu Ipyrue HaJIucH,
npeaynpexaaroIre 00 0OCTOPOXKHOM OOpAIEHUH B ITYTH.

TEXHUKA U3T'OTOBJIEHUSA ITNIACTUHOK.

BockoBoii JUCK, O KOTOPOM TOJIBKO YTO IIJIA PEYb, ONBUIAETCS U MOKPBIBAECTCS TOHYANIIUM U
COBEPILICHHO PAaBHOMEPHBIM CJIOEM 30JI0Ta, OJaroiaps 4eMy ero moBEepXHOCTh CTAHOBUTCS
3JIEKTPOIPOBOJHOM.

30JI04YEHBIN IUCK NOTPYKAETCS B MEJHYIO FaJIbBAHOIIACTUYECKYIO BAHHY, II€ IPOUCXOIUT
OTJIOKEHUE U HapallMBaHUE HA €ro MOBEPXHOCTH c10si Meau. OCOOBIM IyTeM TOHKO
HapOUIEHHbIN CJI0M MeH (TOJIIIMHON MPUMEPHO B 1 MM) CHUMaETCsl C BOCKOBOTO JIUCKA.
[TonydyeHHas TakuM 00pa3oM MeHas MaTpHLA ABJSIETCS MEPBON KOMUEH, ¢ KOTOPO MOKHO
neyaTarh IaCTUHKUA. Ho 0ObIYHO MepBast KOMMs HE UCHOJBb3YETCs I edaTaHus IIacTHHOK. C



HEE CHUMAETCS OKOJIO JECATKA BTOPBIX KOMUH, a C KaKJI0M BTOPOMl KOITMHA CHUMAIOTCS B CBOKO
odepeib HECKOJIBKO TPEThUX Konui. TpeTbr KOMUU SBIAIOTCS y)Ke pab0OYrMMHU MaTPUIIAMH, C
KOTOPBIX MPOU3BOAUTCS M€YaTaHUE TIACTUHOK.

[Ipouecc pa3aMHOXKEHUS MEIHBIX MATPULL IPOUCXOJUT TAKKE rajlbBAHOILUIACTUYECKUM ITYTEM,
MpUYEM ISl TPUJAHUSI MaTPUIIAaM HY>KHOUM TBEPAOCTH OHU XPOMHUPYIOTCS.

JIBe MaTpuIIbl C pa3IMYHBIMU 3aMUCAMU MOCTYIAIOT 3aTEM B THAPABINYECKUI TIpecc,
COCTOSIIIMH U3 IBYX TSKEJIBIX CTAIBHBIX IUIMT. MEXy HUMHU B BUJIE TECTA BKJIAbIBACTCS
oco0ast Macca, KOTopas IOJABEPraeTcsi CUILHOMY JaBJIeHUI0. B pe3ynbTaTe moaydaercst OTTHCK
JIBYCTOpOHHEH 1utacTUHKH. [locne o0TaunBaHust HEPOBHBIX KPaeB U OT/ACIIKH IUIACTHHKA TOTOBA
K yIoTpeOIeHuIO.

[Ipouecchl neyaTaHus IUIACTUHOK JTOCTaTOYHO MEXAHU3UPOBAHBI, U ABTOMAaTUYECKHUE MIPECCHI
BBIOPACHIBAIOT OIPOMHOE KOJIMYECTBO TOTOBBIX IK3EMIUISPOB.

Crnenyer OTMETUTD, YTO IPOU3BOJICTBO MJIACTUHOK SIBJISIETCS YPE3BBIUAMHO CIIOKHBIM JCJIOM, U
BBICOKO€ MX Kau€CTBO MOKET OBITh IOCTUTHYTO JIUIIb B YCIOBUSX COBEPIICHHON U MPeAeIbHON
YETKOCTH ¥ TOYHOCTH PabOTHI BCEX PA3HOOOPA3HBIX 3BEHHEB ITPOU3BOJICTBA.

[Tpon3BOICTBO TPaMMO(OHHBIX IJIACTUHOK COCPEOTOUEHO Y HAC B TPEX KPYMHEHIITNX
NPEANPUATHSIX:

1. oM 3ByKko3anucu B Mockse. 3/1€Cb IPOU3BOAATCS 3alMCH U Pa3MHOXKEHHE MaTPHUIL JUIs
revyaTaHus IIaCTUHOK.

2. AnpesneBckuii 3aBoj] rpaMMO(OHHBIX TUIACTUHOK (CT. AmpesieBKa 3araHou x. 1.).

3. Horunckuit 3aBoJ rpaMMo(OHHBIX TIacTHHOK (I. Hormack MockoBckoii o6mactn).

Bce Tpu 3aBoaa nocTpoeHs! B Hayajie BTOPOH IMATHIIETKH U 000PYA0BaHbl HA YPOBHE MUPOBBIX
TEXHUUYECKUX NOCTHXKEHUU. [Ipon3BoACTBEHHASI MOIIIHOCTD 3TUX 3aBOJIOB OYEHb BEIUKA.
Brimmyck rpaMMO(OHHBIX TUTACTHHOK PACHIMPSIETCS U3 T0JIa B TOJ U JOCTHT Yke B 1938 1. udpsl
— 60 MJIH. IITYK.

Hapsiny ¢ nepeuncieHHbIMU 3aBOlaMK UMeeTcs (phabprka rpaMMO(OHHBIX TUNIACTHHOK B
JleHuHrpane u SKCriepuMeHTanbHas Gpadpuka miacTHHOK B MockBe. O0e HaXOIATCsl B CUCTEME
HKMII PCOCP.

Jlennnrpasckas ¢paOpuka BBITYCKaeT 10 2 MJIH. IJIACTUHOK M3 LIeJUIa4HOM Macchl. M3 3Tol ke
MaccChl U3TOTOBJIAIOTCS MIACTUHKY HormHckum u AnpeneBckuM 3aBogamu. Uro kacaercs
MockoBckoii habpukH, TO OHa BBITYCKAaeT MPO3padyHble, THYIUECS IJIACTUHKYU U3
AlEeTUIIICIITIONO03bI | (IIEIITOH).

ALIETUILIEIUIIONIO3HBIE TUTACTUHKU OTINYAIOTCS TPO3PAYHOCTBIO U JIETKUM BecoM. Mx
0COOEHHOCTb 3aKJIH0YAETCS TAKXKE B TOM, YTO OHU HE ObIOTCHL.

ITpon3BOJICTBO aLETHIILIEIITFOJIO3HBIX ITACTUHOK UMEET IOKa SKCIIEPUMEHTAIIbHBIN XapakTep U
KaueCTBO THX IJIACTUHOK HaXOJIUTCS €I1I€ HE Ha BEICOKOM YPOBHE.

Jlnst HauTphIBaHUS MOJIB3YIOTCS UTJIAMU CHIEIUATBHON (OPMBI (M30THYTHIMH ), THOO
OOBIKHOBEHHBIMH, HO TYIIBIMHU, YK€ HCIIOJIb30BAHHBIMH Ha HIEJIaYHOM MJIaCTUHKE.

C dbopymos
Ecnu aBurartens ycTaHOBJIEH HE CTPOTO TOPU3OHTAIIBHO 110 OTHOLIEHHIO K JIeKe (JOCKE), TO AUCK
Oyzer miaBath. [locMoTpHUTe pe3MHOBBIE MPOKIATKHA MEXY IBUTATENIEM U TOCKOM, KaK OHU
3a)KaThl WM NIEPEKATHI C OJTHOU CTOPOHBI.
1. Jlyumie coBceM 3aMEHUTH MPOKJIAIKU OOITOB KPEIUIEHUS ABUTATENs - BCE PaBHO OHU -
"pacxomHuk". I oTperyampoBarh MpuKuM OOJITaMHU.
2. Ecnu npyxuHa pacKpyuuBaeTcsi HEpaBHOMEPHO, C TPOMKHMH PbIBKAMH - CMaXKbT€ €€ U
nanTe mpupadoTarbes. Bnpouewm, naxke 6€3 cMa3ku, OoT "CHIIBHBIX PHIBKOB'" WIJIa B
IUTACTUHKY BPE3aThCs HE JOJDKHA U J1aXKe CKOPOCTh KPYUYEHHS IUCKA - HE U3MEHUTCS, 100



10.

11.

12.

13

14.

MaxOBHYOK €€ criuaxuBaeT. CMa3ka OCHOBHOW IPY>KUHBI - HEIPOCTOE 3aHATHUE,
KeNaTeIbHO UMETh TEXHUYECKUE HABBIKH.

Juck MosxeT "TynaTh" ¥ €€ 0 HECKOJIBKUM MPHUUYUHAM; JTIO(T Baja Ha KOTOPBIH
CauTCsl TUCK, TUCK HE CUIUT HA MECTe, AUCK C APYroro naredoHa(momnaj amch Bajbl
pa3HOM TOJIIMHBI),pa3Hble JUAMETPhl BEPXHETO U HIDKHETO OTBEPCTHI Ha JAMCKeE.

He "on Obet auck", a "muck 6pet". [loanpaBuTh MOXKHO, KaK MHACATIOCh, PETYITHUPOBKOM
00JITOB Kpereka MOTOpPa, HO TMOJIHOCTBIO BBIITPABUTH TAKMM 00pa30M HE yJacTcsl.
Bo3morkHo, Obu10 Mexanuveckoe Bo3zaeicTeue ("yponenue").

Coserckuit nmatedon [1T-3 sBnsercs konuel anrmiickoro His Master's Voice Model-
102 u orHocuTcs K MOCIeAHEMY OKOJIEHUIO TPAaMMO(OHOB € JJITMHHBIM BHYTPEHHUM
AKCIIOHEHIUATBLHBIM PYIIOPOM U aIFOMUHUEBON MeMOpaHOoil. XOpOIIO OTJIaXXEHHBIN U
HacTpoeHHbIH [1T-3 naér Hemnoxoe nmpeacTaBiIeHne O MPEUMYIIECTBaX U OCOOCHHOCTSIX
rpaMMo¢oHHOro 3ByKa. Ho, KOHEUHO, MHOTHE HACTOJIbHBIE U HAIOJIbHbIE MOJEIH C
BHYTPEHHHUM PYIOPOM JAI0T 3BYK 00Jie€ CUJIbHBIN, J€TaIbHbIN ,HACHIIIEHHBIH, U,IJIaBHOE
6osee "My3bIKaIbHBIN", JTydIlle TIOIOT.

Kak mpaBuio, coBeTckue nare(oHbl JOBOEHHOI'O BbIycKa (JIeHMHrpaackui,
Konomenckuii 3aBos! I'pamMmIutacTTpecta)3Byyar ay4iie cBoux "OparseB” 50-x ro1oB
(ecTecTBEHHO, peUb UJAET O TECTaX C OJHOU U TON-Ke MEMOpaHOii).

Bypaxylickue Uroiku, Kak MpaBuio, UMEIOT 00Jiee OCTPBIN KOHYC 3aTOYKH 110 CPAaBHEHUIO
C COBETCKMMH U MEHBIIIE IIUIAT IPU BOCIIPOU3BEACHHH.

OnpenenéHHpli MOJI0XKUTENbHBIN 3PPEKT Ha 3ByUaHHE OKa3bIBAE€T OTCYTCTBUE JTIO(PTOB B
KOJIEHaX TOHapMa U Hajinde (eTPOBbIX MPOKIAJOK MEXY PYIOPOM U
KOPITYCOM,KOTOPBIE HE TOJIBKO YCTPAHSIOT Ipedesr, HO U MEHSIOT 3By4aHue (BHYTPEHHUN
PYIOp TOJHKEH OBITH XOPOIIO 3aKPEIUIEH BHYTPH KOPITyCa).

ABTOCTOI JIy4Ille BOOOIIE HE MCII0JIb30BaTh, TAK KaK pe3KHe OCTAHOBKU HE OUECHb
MOJIE3HBI IBUTATEINIO, J]a M HAILIIM aBTOCTOIIBI YacTO JI00AT Hoapede3kaTh (T.€
TOPMO>KEHUE HA/I0 OCYLIECTBIIATD MalbIEM 10 TUCKY C MOCIEAYIOLUIUM 331€1CTBUEM
PYYHOT'O TOPMO3a).

Knaccuueckumu pesnHkamu it geMipupoBaHus auadparmsl B rpaMoOHHOM
MeMOpaHe SIBJISIOTCS MOJIbIe TPYOKH JuaMeTpoM 3MM U BHYTpeHHUM 1 MM. XoTs Gupma
His Master's Voice mo3gHee nepenuia Ha KOJbIla U3 PE3UHBI B CBOUX CITFOISTHBIX
cayHn0okcax 2 1 4,a 3aTeM Ha KoJjiblla u3 ¢peTpa B MeMOpaHe 5 ¢ allOMHUHHUEBOM
nuadparmoii. ITo pekoMeHIaMsIM CIENUANUCTOB PE3UHKH HA/10 OBIJIO MEHATH pa3 B TOJI.
Kto-uuOynp npoboBa 171 3TUX caMbIX AEMIPHUPYIOIINUX PE3UHOK pa3Hble MaTepUaIIbl
(PO HUMETBbHYIO BEJIOCUIIEIHYIO PE3UHY s ke mpouéin)?U kakue BrieyaTieHUs
OTHOCHUTEJIBHO 3BYyKa?

Ecnu xpail moBOpOTHOIO AMCKa MOANPHITUBAET, HO MPU 3TOM OH JOJKHBIM 00pa3omM
YCTAHOBJIEH Ha LIIHMHJEIE, TPodiieMa MOKET IPOU30MTH MU OT UCKPHUBIICHHS CAMOT0
LIMWHJENS UM OT HEKaY€CTBEHHO ITPOCBEPIIEHHOT0 OTBEPCTHS B IOBOPOTHOM JIUCKE,
4acTo MOCJIE MPEIbIIyILero peMoHTa. VICKpuBiIeHHbIE IITMHAECIN MOI'YT HHOI /1A
BBINPABIISATHCS OCTOPOKHBIM CrMOaHNEM TOBOPOTHOTO CTOJIA, MJIU B UPE3BbIYaHBIX
cilyyasix, yaanss IITUHENb U BBIIPABJISs €ro MpU MOMOIIM MOJIOTKA M HAaKOBAJIbHHU.
HarpeBanue mmuHens Taxke nomoraer. TpyaHo ucrpaButh npodiemy Ha Bce 100%,
HO YMEHBIIUTH KOJIEOaHHSI BOSMOXKHO.

. Ecimu OTBEPCTHEC B ITIOBOPOTHOM AMCKE HCKAYCCTBCHHO ITPOCBEPJICHO WJIM U3HOUICHO,

€IMHCTBEHHOE PELICHUE COCTOUT B TOM, YTOOBI paCCBEPIUTH OTBEPCTUE U CAEINATh
HOBYIO BTYJIKY lleHTpa. Eciiu Bel gymaere, 4To 3T0 BHE Bammx crocoOHOcTel, Bel Mornu
OBl TPOOOBATH CIIEMYIONIUNA METOI.

Ecnu Bpamaronuiicst Tuck KonebaeTcs, 3TO - MOYTH BCET1a THIT TIOBOPOTHOTO JIHCKA,
KOTOPBII OMUPAETCS HAa PACKOJI Yepe3 IInHAeIb. Hen3MeHHo, OTBEpCTHE LIEHTPA CTaJI0
YBEJIMYEHHBIM U €10 HE00XO0IMMO IMOBTOPHO YIUIOTHUTDH MPOKJIAAKaMH. DTO TpedyeT
XOpOILIETO CBEPIUIBHOTO MpPecca WM TOKAPHOTO CTaHKa JJIsl JIYUIIUX Pe3yJbTaTOB, HO



€CTh U Apyrasi BO3MOKHOCTb. CMaKbTe KHUPOM HINMHUHJENb ¢ HEOOIBIINM KOJIUYECTBOM
Ba3€JMHA U YCTAHOBUTE HECMAa3aHHbIM BpalaOMIMHCA TUCK. MICTIOnb3ys CTaIbHBIE UIJIbI
JUIs TpaMMOQOHA, KaK MPOKJIAJIKy Ha BpALAlOIEMCsl TUCKE U IPOBEPhTE BpallleHHE.
Korna Bel uyBcTByeTe, UTO BpalllatOIMICS AUCK IPaBUIIBHO IIOMELIEH, HEOO0IbILIas
KaIljIs cynepkiies BOKpYT oTBepcTus. JKup MpensiTCTBYET KIS0 3aJ1epKUBATHCS Ha
HINKHAENE U Ki1el GopMHUpyeT HOBYIO BTYJIKY. Wbl MOXKHO yAaIUTh, KOTAA KIIeH
BbIcbIxaeT. Eciu Bol okucnsere mmuHaens, Harpeas ero (pakeJoM BMECTO TOT0, YTOObI
cMa3aTh )KUPOM, IIOCIIE YCTAaHOBKH JleTallel, COeIMHEHNE CIIauBatoT, 10 TEX MOp, OKa
naiika He JI0CTUTaeT MOSABJIECHUS U3JIUIIEK MpUIost. {7 1efcTBUTENIbHO OBICTPOTO
PEMOHTa, MO’KHO NMPOOOBATh BHICTABUTH BPAIIAIOLINICS AUCK OCPEICTBOM JEPEBSIHHBIX
3yOOUYHUCTOK.

15. MHe cka3anu, 4TO MO>KHO OIYCTUTb, IIMUHEIb B PACILIABICHHBIN MPUION, YTOOBI
YBEJIUYUTh €T0 AUAMETP, HO s He MPoOOoBai 3TO HernocpeacTBeHHO. (HaBapuTh u
o0rounts?) Kpome (hakTa, yTO Bpamaromuics JUCK, a He IIMUHAETb OOBIYHO SIBIISAECTCA
BUHOBHUKOM- YBEJIMYMBAs AUAMETp WINUHAENSA, Bl MokeTe co3aaTh TONOIHUTENBHYIO
OMeXYy IpaMIUIaCTHHKAM JIOJKHBIM 00pa3oM HaJeBaThCs Ha IITHIPh U3-3a
HECOOTBETCTBUSI OTBEPCTHUS.

...Arnoaepxarenb yCTaHOBJIEH MEXKY ABYMS IapuKamMu 2.4 MM., TIOJIKAThIX BUHTaAMHU.

B urnopepkaresne u Topiiax BHHTOB BBITPABUPOBAHBI YAIIICUKH IO TUAMETP IIIAPUKOB.
[apaup nomy4uiics Jerko NOABMKHBIN U 6e3 modTa. ['-00pa3Hblil MOBOJOK cAENIaH U3
Bs3aJIbHOM 1poBosioku 1.3 Mmm. KoHery co cTopoHbl MeMeOpaHbl 3a0CTPEH U BCTABJICH B
otBepcTue MeMOpanbl. C 00paTHOM CTOPOHBI KOHYMK OCTPUS 3aKpeIyieH Karuleld KUTaicKoro
cymep-kies. B urioepikarene MoBoIOK TaK jKe MOCAXKEH HA Ccynep-Kkiei. MemMOpaHy BbIpe3al
U3 JIIOPaJIeBOM KPBIIIKKA OT KUTAaCKUX TpaBsHbBIX Tabnetok "Spurulina Platensis". B nentpe y
KPBIIIKH OBbLT OTIIPECCOBAH IUIOCKUHM KPYTr BTOUHOCTH COOTBETCTBYIOIIUI IHaMETpy MeMeOpaHsbl
56 MM. 3BYyK MOJIy4HJICS TPOMKUIN B JOCTATOYHO Ka4eCTBEHHBIH, HO HECKOJIBLKO OoJee
BBICOKOYACTOTHBIH, YeM y 3aBojickoil. [IpoboBan nenate MeMOpaHy U3 MJICHKH A7 IPUHTEPA, HO
pe3ynbTaT He TOHPABUJICS - 3BYK TUXOBATHIN U TiyxoBatblil. K coxanenuto ¢onsru ot Neskafe
HE HaIUIOCh.

16. 51 oTBanuBIIKEcs BUOpATOPHI MPUKJIEUBat0 K MeMOpaHaM kiieeM MomenT Kpucrani,
KOTOpPBIN IIPH BBICBIXaHUU B "KaMEHb'" HE MPEBPAILAETCs, 3 UMEET HEKOTOPYIO
ynpyroctb. OqHy U3 MeMOpaH CKJIEUJI C ToJl Ha3aJ U UCIOJIB3YI0 PErYJIIPHO Ha armapare
XMB-130 ( opuruHanpHyto Mmemopany XMB-5A yBosui 3a 0OTCTaBaHHE 110 3BYKY OT
OTEYECTBEHHBIX), TyMato yacoB 50 TouHo oTpaboTaina. Tem xe kiieeM OOHOBIISIO MecTa
COEIMHEHMS MayKa ¢ MEMOpaHOH.

17. A no noBoay 3KCIEpUMEHTOB C MaTepuaIoM MeMOpaH - s AyMaro, Mbl 3aHUMaeMCs TEM
e , 4eM 3aHMMAJIKCh 1ieible TPaMMO(OHHBIE KOMITAHMM MHOTO JIeT Ha3af. [Ipunum onn
K CJIIOJIE M 3aTEM K aJTFOMHHUIO - ¥ HH K 4YeMy JIpyromy. ToJmuHa Matepruana MeMOpaHBbl,
e€ pa3mep , hopma - Toxke He cripocta.B kax o npunmunoit pupme 66110 cBo€ Kb ¢
Ky4el OTBITHBIX CliennaincToB. KOHEUHO, MHOTUX COBPEMEHHBIX MaTepuasoB TOTAa He
OBLIO ,HO KaK-TO HE BSDKYTCSl B MOEM yM€ COBPEMEHHBIE TEXHOJIOTUU M My3bIKa. XOTS , C
JIPYroi CTOPOHBI, CaM -TO K€l MOMEHT HCIIOb3YIO. ..



