
KCCJEflOBAHHE BUHflHMfl OEPABOTKií yiLTMBBJTKOM HA D 51 
KAHECTBEHHHE I10KA3ATEM MPA

D.*. 3aflc , H.y. JOcynoBa

xHUHqecKHK cocTaB UHca onpeaeiHeT pa3Hoodpa3ite pa- 

; J ai° B BoaaeiicTBHH Ba Hero yntTpasByKOBax KoaedaHU#, KOTopae 

y H3  KX BHHHHMH Ha deJIKOBBe BeUBCTBa, KMpU, BHT8M1-

^ sPB6htu. SciaHOBJieHO, mo cipyKTypa Tisane« BanoflHHeT 3 a *« *-  

^ ^ K U hh b oTHOineHMH öBOBorw^ecKH 3Kthbhhx Bemectb , co*ep- 

a B »HBOTHBX TK3HHX / I / •
; npoBeaeHa KccjieflOBaHHH HSMeHewi« riiCTOioriwecKOi

^ Baca, odycjioBJieHHax ya&Tpa3ByKou. Beayrca Hcciefloaa- 

y 1'ai<eaeHHfi aiiHHOKHCHOTHoro cocTaBa deiKOBax BenecTB anca 

°öpaöoTKe ynBTpa3ByK0M.
i» ^ ° BeaeHHauH »ocjieäOBaHUHUM yciaHOBieHB HanpaMeHia a c n o »-
«öii- ■.*

^  a yBBipa3ByK0Bax KOJieöaHH« äjih isHTeHCi4$nKamiH TexHoioni- 

^  * ^°UeccoB macho« npouamaeHHOCTH n y;iy*meMH Ka^ecTBeHHBX 

roTOBoro npoayKTa. npwieHHH ycTaHOBKy c niÄpoaMHami 

nPeodpa3 0 BaTeJiew, nony^eHa cTadHflBHae auyjibcvm jcwbothhx 

fiBeSeHne K O Topax  b MHCHae $apnm BapeHax KondacHax msabshîî

-1125



Jk
no3BonHeT yayqinaTB KanecTBO a yBeaatiHTB bhxos roTOBoro ^  
/ 2 / .  BHespeHHe aapoBux aiiysBcaft npa npoa3BoscTBe BapeB^ ^

✓

íCÍ0'/

H3flejinii ocymecTBJieHO Ha JI e hm arpa se k ou MHCOKOMÓaHaTe.

Oöpaöoma aecTKHx vacTeñ uhchoö Tyma yjn>Tpa3 ByK0»J 

JiHBaeT yBejiíweHHe ax HeacHOCTa b pesyatTaie paspymeHUfl 1,1,01 J  

raaecKoii CTpyKTypH TKaHH /3 / .  ripa oÖpaÖOTKe ynsTpasByK0- 

UHca, noMemeHHux b paceos, 3Ha?aTeJiBH0 ycKopaioTCH RA0J3 

ocuoTa*iecKHe npopeccH /4 /«

¡ÍMeíomaecH saHHue o B03seflcTBaa yjibTpa3ByKa Ha Öa0i
Rae TK3HH, nosBeprHyme oöpaöoTKe b Base pacTBopoBt y#331* ^

Ha B03U0KH0CTB pa3BHTaiî npoueccoB OKHcneHHH, senosauep1133 fll
f  .(jOfraspojiasa, neperpynnapoBKa uoneicya a spyrae. Ochobhhm a

onpefleJiHJOinMM xüMwqecKoe aeßCTBMe yjiBTpa3ByKa hbähotca ** ^
flBBeHHH, 3aipysHHioiiuie KaBatapa» (oöe3raaaBaHae, saBíe’151̂  J(,| 
lauT notiTH Bee xaManecKae peaKuaa, KOTOpue npoïenaioT n°̂  
ynBTpa3ByK'a. J

j
XauaqecKoe seöcTBae KaBHTapaa oöycaoBseHO Teli» /

* JiecKae 3apHSU) B03aaKaiouuie b KaBaTapaoHHtix ny3upBKaX» p j i
uojieKynu bosp a paci’BopeHHue b Heñ BemecTBa. B pesy®6®3 í

nH H.noHBJiHKffCH BaaeHTHO—HeHacuneHHue CBOöosHue pasaKasu un* j#
H202, oönasaiomae 3HaMaTemH0íí peaKpaoHHOii cnocoöHOCi^0'

Bhi3UBaioT xauaaecKae a3ueHeHan coesaHemK, HaxosflUtf1* 0*  ? j, c

B c BH3a c 0 6p a30B aH aeM  cboöoshhx p a s a n a n o B  b
npa B03seftcTBaa Ha Hee yjiBTpa3ByKOBHx KOJieóaHaií, 303*°** J

h ß i
iae OKHCiiHTejiBHHx npoueccoB b aapoBoK TKaHa, noMeffle311 
epesy. OicacaaTeaBHafl nopqa acapa a a3MeHehae ero codai / 

n e u n  BepoHTHUM paspyuieHaeu npaposHux aHT/OKacaaTese®
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S° 3HHKHOBeHHeM UenHOtt peaKUHH OKHCHCHHH.
Heoöxoamio oxuexHXB, hxo kojuwscxbo oöpa30B3BiuHXCH 

<'3°ÖOimnx paflHK8JI0B CJIMIHKOM He3HaHHXeJIBH0, UXOÖH BU3B3XB OKHC-

^TejitHue nponecca b npoayKxe, norpy*eHHOM b BoaHy» cpeay. no— 

SitÄHMouy, paaBMXMe OKiicjiHxejiBHux npoueccoB bo3hokho b xex cxy- 

'«a¿, Koraa cBOÖoflHHe paamcajiu o6pa3y»xcH b Boae, nBJifliomeitcH 

C°CXaBHOfi naciBio canoro npoayKxa.
B03HHKH0BeHHe KaBHXaUHOHHHX npoueccoB B XMpOBOfl XK8HH, 

BoaaeiicxBiiH Ha Hee ynBxpa3ByK0M, HBMexcn uajiOBeDHXHHu b 

Cí5í3h c He3Ha>mxeaBHuy coaepiaHHeii Boan h naacuraHO-ynpyriaiH 

CBOKciBaun 3XOfi XK3HH. Il03X0My, OXCyXCIByKJX yCXOBHH HeOÖXOÄHMHe 

Oßpa 30B8HHH CBOÓOSHHX paaHKaJIOB.
^ ioöh bhhchhxb BJiHHHue yJI B X p8 3 By KO BUX KOJieÖaHHÄ Ha K0-

'iecTBeHHue noKa3a*axH acnpa, npoBeaeHH HccneaoBaHHH no oöpaöox- 

°6pa3uoB CBHHoro xMpa-cupua h xonnenoro cBHHOro xnpa, noa-  

^PrHyToro anyatrapoBaHH» Ha mapoanHaiiHnecKoft 3ByxoBOit ycxa- 
H°BKe.

lipa hcc ne aoB8HHH HcnoaB30BajiH nm ar , oxacaeHHHB Ha ynacxKe 

lle*Äy 9 h 12 cnHHHUMH nosBOHKaiiH, ero npenapnpoBajiH ox npape- 

MuiuenHOÄ XK8HH h nncypu. Bec oÖpaanoB 250 r .  Ilocne hsbhihh 

113 napHux xyni oÖp83uu Buasp®HBajiH npn xeiinepaxype 2°C b xeneHHe 

x  cy iO K . npa oöpaöoxKe oöpa3mj pacnonaraiiHCB Haa nenöpaHOii 

^I^oöpaaojaxejiH xbk, hxoöbj cjioh zhpoboK xk8hh, pacnoao*eHHne 

11021 Koiefi, HaxoanjiHCB Ha uaKCHiiajiBHOii yaaaeHHH ox neliöpä hh 

P̂coöpaaoBaxean. IIpHuen cjioh, pacnoaoieHHue Haa nmnenHOit 
ïltaHBK), pacnojiarajiHCB HenocpeacxBeHHO Haa nenöpaHOtt. 0öpa3uu 

^PoBoít XK8HH noaBeprajiHCB oöpaöoxKe c npioieHeHHen pexmioB, 

^P^BeaeHHux b xaöa. I .
-  Vt27i -



TonaeHuß jcwp Bucuiero copTa SMyaBrHpoBaaH c Boaoß na 3By* 

BOß rHapoÄHHaMMqecKoß ycTaHOBKe npn leMnepaiype 55°C. Cocías 

SMyaBCHH: XHp 36%; boshuK pacTBop ciaÓHaH3aTopa -  64%. B Rase 

CTBe CTaöiüiH3aTopa HcnoaB30BaaH oöesxHpeHHoe nopomKOBoe MoaoK0 

b KOjiiraecTBe 10% k Boae.
HccaeaoBaHO B03aeßCTBne yaBTpa3Byica pa3aHHHHx n a d o i:

I I  KTO (rnapoÄHHauiwecKafl yciaHOBKa), 19 kth (uarHHTOCTpHKH11'  

ohhuM npeoßpasoBaTejiB), 300 h 1000 kt«  (nBe3 0 3aeKTpiraecKHe «P® 

oÖpasoBaieaii).
npH HccjieaoBaHHH Ka<iecTBa xnpa onpeaeaHan:

1. KHCJioTHoe, nepeKHCHoe h noaHoe HHcaa.
2. CoaepxaHHe khcjiot c conpnxehhhmh cbh3hmh (conpHxeHHöe

ÄHeHu) /V. 0.
3. CoaepxaHHe TpaHC-H30uepoB cneKTpo^oioueipiwecKHM »c 

aoii b npoueHTax b nepecneie Ha MeTHasaanaai / 6 / .  0 KCHaKTeai>I,,i 

npoueccu b xnpax npH B03aeßdBHH yjiBTpa3ByKOBoro noaa uoryT 

conpoBoxaaTBCH UHCTpaHC-H3ouepH3amteß aiHaeHOBux cBHsefl ® 1,0 

aeicyaax. OnpeaeaeHHe coaepxaHHH TpaHC-H30uepoB CBoaHTCfl k 

jiepeHH» HHiehchbhocth noaocu noraomeHHH T -  968 cm

( j i  = 10,38 mkm) b cneKipax HCcaeayeMux oßpa3UOB h cpasHe  ̂

ee c HHTe hc hbhoc tbk) noaocu noraomeHHH cooTBeTCTBynmero c i a ^

Horo oöpaaua. ^

ÄHpHOKHcaoTHHß cocT3B“MeToaoM rasoxHanocTHOñ xpoMaiofP  ̂

Ha xpoMaTorpa$e "XHTanH" / 7 / .  Ään ero onpeaeaeHHH xnpH nPe^ ^

pHTeaBHO nepeBoanaH b MeiHaoBue 3$Hpu. B xpoMaiorpa$e "Xu118 ^
£

HcnoaB30BaH naaueHH0-H0HH3auH0HHbiß aeieKTop. flanHa KoaoHK»
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^ai*eTp 2 mu, ra3-H0CHTejii> rejmii. TBepRuft HOCMienB xpouocopö 

^ 6 0 -8 0  nein. iHRican $a3a -  RusTHReHrnuKORBcyKUHHaT (Ä3rc)»

^ °ï Beca TBepsoro HOcuTejiH. PaÖonaH TeunepaTypa kojiohkh 

^ C. WseHTH$HKauHio npoBORHjiH no ^  VR*1 '

HccneROBaHHe B03RetiCTBWH yjiBTpa3ByKa pa33iimHHX 
'iacTOT Ha M3ueHeHHe KanecTBeHHUX noKa3aTeneR 

XHpa-cupua

°6paöaTHBaH b TeneHHe 20 mhh. yjiBTpa3ByK0M nacTOTOft 19 Kru 

PaatUi supa-cupua, ycTaHOBJieHO oTcyTCTBHe pacxoxReHHíí b BejiH- 

***** KHcjioTHoro, nepeKHCHoro h HORHoro HHcex uexRy oöpasuaun
#! T

» 2, 5 H g (Taöji. 2 ). HesHaHHTeJiBHue pacxoiReHHH b coaep-

* * *  XMpHUX KHCJIOT OÖBHCHfUOTCH HeORHOpORHOCTBK) HCCJieSyeilUX

33Uob lupa h ynjiasuBaiOTCH b oniHÖKy onuTa. jMeHOBoe hhcjio, 

iaiCTepH3yK)inee coRepxaHHe xhphhx khcrot b XHpax c conpHxeHHU- 

^QßHKUH CBH3HMH RJIH OÖpa3UOB N2 1-2 H K? 5-6, P3BH0 0. 3tO 

3UBaeT Ha OTcyTCTBHe cnemeHHH rboKhhx cbh3öH b xhphhx khcjio-¡fita

îa> „
B c°npHxeHHoe nojioxeHHe. KoHBiornpoBaHHue xnpHue khchoth 

PaayiOTCH B XHpax B pe3yJIBT3Te OKHCiieHHH, nOJIHUepHSaUHH,
"o M

HeconpHxeHHue khcroth nepexoRHT b conpHxeHHue.

® nPouecce OKHCJiHTeHBHOÄ nopnH npoKCXORHT npocTpaHCTBeHHaH 

 ̂0l*ePiiaauHH c nepexoROM UHc-$opu b TpaHC-tjjopuu, to-öctb oö- 

p ^ ïch TpaHc-HeHacumeHHue khcroth. Oöpa30BaHne TpaHC—Maúlle—

* c° nPOBoxRaeTCH HaKonjieHHeu nepeKHceM. IIpoueHT TpaHC-H30ue-
POj

^  oöpa3uoB te 1-2 h 5-6 (cu . TaÖR. 2) paBeH, O.IIORyneH- 

PeSyJIBTaTU yK83UBaiOT Ha OTcyTCTBHe p33BHTHH B XHpOBOK TK3-

- -T129 -



HH OKHCSHTeSBHHX, THSpOSHTHneCKHX H SPyiHX IipOUeCCOB npH B0 3- 

j e öctbmh Ha Hee ysBTpa3ByK0Bux KOsedaHHÎi.

M3 3KcnepHMeHTaxBHux saHHHX, nosyneHHHx npH npHi.;eHeHHH 
ysBTpasByKOBHX KOJieÔaHHft pa3SHHHHX nacTOT: 19; 300 h 1000 KrU 
(oÖpa3HH N5 2, 5 h 6) csesyeT, hto nacTOTa ysBTpa3ByKa He BSMfl- 

6T Ha 9$$eKT ero B03SeííCTBHH Ha rapHOKHCSOTHHM COCT3B H SpyrHß 
noKa3aTejiH KanecTBa rapa. IIosyneHU 6sM3KHe noKa3aTesH cosepxa- 
HHH XHpHblX KHCSOT, % COnpHJteHHNX SHeHOB H TpaHC-H30Mep0B, S 
Tarace BeJiHHHH KHCsoTHoro, nepeKHCHOro h nosHoro nuces. 3th no- 
Ka3aTesH He OTsiwaioTCH ot pe3ysBTaT0B nccse soBamiM KOHTposBHor0 
odpa3ua rapa.

IIpH oßpaöOTKe oópa3UOx¡ te 7 h te 8 ycTaHOBseHO, mo ochob-  

Hbie noita3aieJiH KanecTBa h cocTaBa rapa-cuppa He H3MeHHioTCfl. 

pacxosaeHHß sHpHOKHCsoTHoro cocTaBa h spyrHX noKa3aTeseft SJiH 
0Öpa3Q0B, nosBeprHyTux oÖpaöOTice ysBTpa3ByK0M h HeoöpaÖOTaHH^* 

XpowaTorpaMMH rapHoracsoTHoro cocTaBa 0Öpa3U0B te 7 h te 8 npnBe 

Sehu Ha pue. I h 2 .
BucokoK cnocoöHOCTBio ynacTBOsaTB b npopeccax OKHCseHHfl 

oösasaioT HeHacuiueHHue khcsotu, Hanpmsep, osenHOBan a sHHOseBa#’ 

cosepsaHHe KOTopux onpesesneT nnmeByio peHHOCTB rap a . Bosseii01 

Bwe ysBTpa3ByKa He BU3UBaeT M3iieHeHHH b cosepataHHH HeHacuseH'. 

HHX KHCsoT. CoxpaHeHHe cosepxaHHH HeHacuineiiHux rapnux khcsot 

Ha nocTOHHHOM ypoBHe onpesesneT OTcyTCTBUe H3MeHeHnM opraHO' 

senTHnecKHX noKa3aTeseii oöpa3UOB rapa (3anaxa, BKyca). iMpH^ 

KHCSOTU C SBOHHHMH CBH3HMH OCOÖeHHO ÖHCTpO BUeHBajOT H3WeHeHHe 

3anaxa h BKyca rap a , TaK KaK ohh OTsnnaraTCH HaHÖosBuieM sadHi6 

HOCTBK3.
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^06il BHHCHHTB BJIHHHHe OÖpaÖOTKH yaBTpa3ByK0BHMH Koaeöa- 

¡ H3MeHeHne KauecTBa h cocTaB »wpa nocae ero xpaneHUH 

^  eHHe 6 Mec. npoBeaeHU HCcaeaoBaHHH. 06pa3UH aapa Ns 12 -  

°TaHHH0 H «O 13 —H6 QÖpaÖOTaHHHfl yaBTpa3ByK0M ÖhJJIH 33JI0-
t í

\  a X̂ aHeHHe nPH TeMnepaType -I2°C b ynpKOEaHHOM Bnae B 
k IïîJIeH°ByH) njieiiKy. Pe3yaBTaTU onHTOB noKa3UBaioT Ha H3ue- 
%  itIlc,IOTHoro h nepeKHCHOro nncaa aúpa. B to ae Bpeim awp-

JlOljjyg COCTaB, npH CpaBHeHHH OnUTHOrO H KOHTpoaBHOrO oö-
%  „

■ ^ ’ Se nojBepraeTCH H3MeHeHHHH. 06 OTcyTCTBHH pacxoaaeHHß

cK eillIH npoueccoB onnTHHX m kohtpojibhux 0Öpa3U0B CBHaeTeaB—

TaKae aaHHHe onpeaeaeHHH npoueHia conpnaeHHHX aneHOB

"S30MepOB.
B^  csh3h co BHâ HTeaBHKU noraomeHHeu yaBTpa3ByK0Bnx BoaH 

aejIô iI° CTHhIMM CJIOHMH 0Öpa3U0B KHpOBOß TK8HH, paCIIOaOKeHHbTMH 

^^^-Söhho Haa Meu6paHO0 npeo6pa30BaTeaH, 3thm caoHM cooö- 

*laKCMMajIBHoe KoanuecTBO yaBTpa3ByK0B0ß sHeprHH. 3to ao- 

Tcsi M9KcnMaaBHUM HarpeBOM caoeB awpoBoñ TKaHH, pacnoao-

Í6 npeoöpa30BaTeaeM. CaeaoBaTeaBHO, pa3BHTne OKHcan-
1 %

Su ” Spyriix conyTCTByroinHx pacnpocTpaHeHHio yaBTpa 3ByK0BUX

^  a^°Se°coB B0 3 M0 aH0 , B nepByio onepeaB, b sthx chohx. Ilo— 

5\ o  ° Gpa3HHi TKaHH nocae o6pa6oTKH yaBTpa3 ByK0 M Hape3aaH no- 

11 n°ÄBepraaH HccaeaoBaHHHU ( cm. Taöa. 2 ).
On T*

\  ^  Kâ iecTBeHHhie noKa3aTeaH oöpa3U0B aHpa, oöpaöoTaH-

(KHcaoTHoe, nepeKHCHoe, noaHoe nncao h ihphokhc 

° Ct9b) ,  npH nocaoñHOM HCcaeaoBaHHH 0Öpa3U0B HBaniOTCH



ÖJIM3KHMH. IIpaKTuyecKH He H3ueHHeTCH oöinee coaepacaHHe HactmeH' 

HUX H HeHaCUlHeHHUX KHPHMX KHCJIOT B KOHTpOJIBHOU 0Ópa3Ije N? I #

onuTHtix oöpa3uax N? 3 h 4.

ycT3H0BJieH0 OTcyTCTBHe pacxoscaeHHß npopeHTa conpHsceHHtfX 
SH6H0B H TpaHC-HSOliepOB 2JIH OIIHTHblX H KOHTpOJIBHHX 0Öpa3U0B 
sapa. IIocjiofiHoe nccaeaoBaHHe oöpa3UOB senpä iio3bo;ihjio ycTaHO' 
BHTB OTCyTCTBHe H31ieHeHHß KaneCTBeHHHX nOKa38TeJie0 H COCTaB 
JCHpOBOß TK8HH Iipn COOÖüieHHH eß BUCOKHX 203 yjIBTpa3ByKOBO0 
aHeprnn.

HccjiesoBaHHe B03aeßcTBHH yjiBTpa3ByK8r Ha H3iieHeHH6
KanecTBeHHHX noKa3aTejieß TonjieHoro senpä npn ero 

auyjiBmpoBaHHH

HeOÖXOÄHMOCTB HCCJie20B3HHH B03M0SCHHX H3MeHeHHß KaHeCT®8 

TonjieHoro cBHHoro senpä bh3B3H8 ncnojiB30B3HneM ero aan noflf16 

HHH SCHpOBOß 3UyjIBCHH, BBOSMUOft B MHCHUe $apiBH.

B03M0SCH0CTB P33BHTHH OKHCJIHTeaBHHX npOUeCCOB npH 03B^  

HHH senpä, BXOAHinero b cocTaB SMyjiBcnn, oÖycjiOBJieHa HaxHHueW 

TeHCHBHHX K3BHT3PH0HHHX npOUeCCOB B KHÄKOß Cpefle H paBHOMöP11 

pacnpeaejieHHeM ancnepcHon $a3H (senpä) b ancnepcnoHHOß cpeÄ6
■a

(B oae). Ilpn aiiyaBrnpoBaHnn, b OTJinnne ot oöpaöoTKH rnnnra, ^

BOflHOß Cpeae B03HHKaK)T KaBHTaHHOHHUe npOHeCCN. OflHaKO, 30Ha 

BHTapHOHHHX HBJieHHß OrpaHHHHBaeTCH JIHniB HeCTOM Bhixoaa CTpy11 

scHÄKOCTH H3 mean conaa h yaapa ee b Bndpnpyioiuyio naacTHHKy*

orpaHH'iHBaeT cTeneHB B03aeßCTBHH KaBHTaunoHHtix npoueccoB

npoayKT.

f»'

gT0
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^cTaHOBJieHO (cm. Taöji. 2) OTcyTCTBHe pacxoxaeHuft xhphokhc-  

cocTaBa »»pa ao aMyaimpoBaHUH, XMpa, BuaeaeHHoro H3 

“Cnn HenocpeacTBeHHO nocae 3MyaBrnpoBaHHH h BuaeaeHHoro
»5

-Cun nocae xpaHeHHH b TeneHHe 12 nacoB. XpouaTorpauMU 
^°KncaoTHoro cocTaBa 0Öpa3U0B xnpa N? 10 n II npoeaeHu Ha

h 3 M if.

ÏÏpoBeaeHHHUH HCcaeaoBaHHHMH ycTaHOBaeHO OTcyTCTBHe H3Me- 

* b coaepxaHHH HeHacumeHHux ehphux KncaoT, hbhhkmuhxch Ha- 

e a 6 Haa hum n. He ycTaHOBaeHO Tarace pacxoxaeHHtt Mexay onuT- 

15 kohtpohbhoK napTHHMH XMpa no BeaiiHHHe khchothoto, nepe-

HoaHoro nucen.

HOcj

B H B O P
I. ycTaHOBaeHO OTcyTCTBHe H3MeHeHH0 KaMecTBeHHHX noKa- 

h XHpHOKHcaoTHoro cocTaBa xnpa-cupua, oÖpaöoTaHHOro 

( * » * k° m pa3aHHHUX nacTOT; BuiueyKasaHHoe onpeaeaeHO aan
npoöu, B3HTO0 OT oópaÓOTaHHoro oöpa3ua xnpa, a Tarace 

t¡ -CflognoM HCcaeaoBaHHH oöpa3HOB h npH xpaHehmm XMpa b Te- 

°  MecHpeB.
HccaeaoBaHneM KanecTBeHHUX noKa3aTeaeK h XHpHOKHcaoTHoro 

^ 9 ^onjieHoro CBUHoro »npa, noaBeprHyroro sMyjitrupoBaHMio
^iioTBHeu yaBTpa3ByKa, ycTaHOBaeHO OTcyTCTBHe M3MeHeHM0,

Hjj ePnsyioinHx yxyaœeHHe icanecTBa aapa Kan HenocpeacTBeHHO 

3l*yaBriipoBaHHH, Taa h nocae xpaHeHHH 3MyaBcnn.
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to yfliT- 

Pa3BT- 
Ka,

Krn,

4.

5

6 
?
8

9

Î0

1/lHTeH- npOAOJI- 
CHB- KHTeAB- 
HOCTB, HOCTB

Ä ,
MHH.

T e l i n e p ä -  T e i i n e p a -  
T y p a  r a p a  T y p a  boah üpuMe'iaHHa

ao nocJie ao nocA.e 
OÖpaÖOTKH

Ç. 6 •• KOHTPOABHHË OÖpa-3eu,He oöpaöoTaH- HUÜ yABTpa3ByK011
19 3,3 20 6 14 10 12 BeCB OÖpa3eA M3- MeAB^aAH,AAH aHanH3a b3hah 

c pe ahkio npoöy
19 3,3 20 6 14 10 12 Jaa aHaxn3a b3HT 

cao8, pacnoAoaceH- Huü HaA npeoöpa-3QB3TeAeM
19 3,3 20 6 14 10 12 äah aHaAH3a b3ht BepXHHÎl CAOñ o6-‘pa3ua • j

300 16,0 15 6 35 10 22 AHaAH3y noABepra- 
a3cb cpeAHHH npo-6a ot oöpa3ua

looo 19,2 15 6 42 10 22 To Ke
19 3.3 20 6 12 I I Ï4 -

6 . — KOHTpOABHhJä OÖpa-3eA,H8 oÖpaöoTaH-HHÜ yABTpa3ByK0U
II I82bt 7 55 57 55 57 liHTeHCHBHOCTB paC- qeTa. lap BHAexeH- Hua H3 BMyABCHH
II I82bt 7 55 57 55 57 MHTeHCHBHOCTB paC- qeTHaa.Inp BUAexeH-

n ocA 8  e e  x p a H e r a n  
b Tenerae 12 'lacoB

<1
55 57 - KOHTPOABHHÄ O Ö pa- j

3e u ,  TonAeHbiß r a p
He oöpaöOTaHHHÄ 
yA BTpa 3ByK0M

19 3,3
li

2 0  6 14 10 1 2  I n p - c n p e u ,o ö p a ö o -  
TaHHUfl yA BTpa3ByK 0K
h xpaHHBiuHßcH 6 u e c .

_ f. 6 KOHTpOABHUft O ö p a -"  o

-  1135 -

se A  -  r a p - c u p e u  He-
oöpaÖOTaHHuß yABT­
p a  3ByK oii H X p aB K B - 
niHacH 6 u ec .
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k,
* I. XpoM3 TorpaMMa utupa, oöpaÖOTaHHOro yjiBTpaöByKOM 

-19 Kru, T-20 m uh. I-I2 -  Houepa MeTHJiOBUX 
3(J)lipOB SCHpHHX KHCJIOT (TaÖJl. 2).

1137 -



Phc. 2

_ K lÁ - J L - — : _

i

0ÓPO3H0 *8

. XpowaTorpaMMa KOHTpojiBHoro oÖpa3ua sup3 
I-I2  -  HOMepa MeTKJiOBbix a$npoB khphhx 
KHCJIOT (TaÖJI. 2 ).

-  -11-38 -



WMM än»? '<

Pue. 3 .  XpouaTorpam ia r a p a ,  oÓpadoTaraoro yjiBTpasByKOU 
(nocjie 12 ^acoB  xpaHeraH aM yjiBcra)

- 11,2 Kru, T - 7 «HH.
I - I I  -  HOMepa MeTHJIOBblX 3$HP0B JKHpHUX KHCJIOT

(Tadt 2).

-1159 -
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J k J L l  ' U ' J ' L

Phc . 4. XpouaTorpauí.ía KOHTpoji&Horo oöpasua j' 
I —12 - Houepa reTHflOBiß: atpüpoB jwPHy*
KMCjiOT (Tadd 2 ) .

-i-iiLn



OIWCL PMCyHKOB

1 .  X p oM aT O rp au M a H iipa o ö p a ö o T a H H o r o  y ji tT p a s B y ic o M .
V

= 1 9  K r u ;  T = 2 0  mhh.

X -  1 2  -  H ow epa iieTH JiO BU x á<j?npoB kmphhx kkcjiot ( cm. 

T a ó .  N» 2 ) ?

2 .  X p o w a T o rp a iiM a  K O H T p o jiB so ro  o ö p a a u a  s a p a .

I - I 2  -  Howepa MeTHJioBux ac&wpoB smphux khcjict ( cm.

TRß. 2 ) .
3. XpowaTorpaMMa Kupa odpaóoTaHHOro yjitTpa3ByKOM (nocjie

12 qacoB  xpaHeHMH aMyntcnn). = I I » 2 x r p ;  1 = ? m»ih

I —11 -  HOMepa M6THJI0BUX 3(pHpOB KHpHHX KHCJIOT (CM.

T a 6 .  2 ) .

X poM aT orpaM M a k o h t d o j i b h o t o  o Ó p a 3 u a  sc u p a .

I —12 -  HOMepa wethjiobux acpHpos siipHux khcjiot ( cu.

T a 6 .  2 ) .

1141 -


