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3actocyBanns YAbTPAIBYKOBHX KoauBans Y Meamumni ra Gionoriy
M. 1. Typerwy

Moxausicry, BACTOCYBAHHEA VALTDAIBYKOBHX KOAHBAHE ¥ pianux raay-
38X Gioaorii | Meznumny NPHBEPTAE Aexasni GLIBIY yBary ERCTICpHAMEH-
TATOpiB i Kainiumcrip, V KOPOTKOMY OrTani MH CHHHHMOCE JHIIE Ha JeaKHx
HAAGLIBI Uikapix | NEPCIEKTHBHHY  MOMIHBDCTHX JACTOCYBAHHA  yIbT-
PasBYKY B umx ramyaax,

YIAbTpassykosi Koawsanns 38 CBOEW (MINYHOW npuporon He Bifpia-
HAWOTLCA Biz 3syKoBux Cnovatky wyrui 3BYKH H YALTpazByku pozpizuaan
TIIBKH Ha nincras; cpuiiManua aGo HECIPHIAMAHHA IX Jm0acnRmm BYXOM.
3|t}-‘hUBi KOTHBAHHA MacTOTOO noxag 15—20 tue 20, HeuyTHi BYXOM JMHIH
HH, HASBAIH YIbTPasBykoBuMu. 3ronon Gy10 BeranoBaeno, o nopir gyr
HOCTi 33 yacrtorow KOTHBAETHCA ¥ pianux ocid Y AYREE [IHDOKHX Mewmax—
Bil 7 tHe. no 18 Tue. 2y. Byno rakox HORA3AHO, 10 NPH neBnnx ymosax
VIBTPARRYKOBI KOJHBaHHa HacToTow 30—40 tue, 2l MOMYTE cnpufiMaTuce
MOACEREM BYXOM 3aBIskn ICHYBAHHIO MeXamismMy Tak spamoi KlCTROBOT
nposiguocri. B BRA3KY 3 TAKOW HEBHAHAYEHOK TPaHHLeK Mim 3BYKaM#
4YTHOro mianasomy SALTPAIBYKAMH, TIpaBMALHine COBOPHTH 1po YMOBHY
FPAHHON MK Hunmu, NPHIM AN 38 pel HACTOTY 3BYKOBHX KOIHRAME y
20 THe, 2y,

]_'I-LI:!‘:[‘;HIML‘IE'r'EIJ.’hl[D BAAIOCH OLepHaTH YALTPAIBVKOR] KOJMHBAHHA yp-
crorol ao 1P ay. Teopertnung ALIAnK Y YALTPAIBYKORHX KOJHBANL MOMe
NpocTAraThes oo uactor 10'3_|pi+ Hinguky gacror 1010 | HOA] Ha-
SHBAKTL rinepsBykoRoio.

YAbTpaseBykoni koausg A4HHH BedHKO] wacToTy y Ga-
FP4TEOX BiaHOoOmWenHgx BiApisHsiOTHCH Bii aBvkoBmX
KONHBAaWE lianasgn YUYTHHUX anykin. Ocuosna BAacTH-
BicTh ¥YAETPASBYKYy—BHCOKg 14CTOTA KONHBAHB—B N3Ny a-
Ha€ | iHWi fioro Baacq HEOCTI. 3amaakn u amiif
Hi XBH.J] YALTRASBYKOB] Koo HEAHHA cHpaMomani Ix
MOKHA oflepmary Y BHTAaax]l nyvaxig (MpeMexie), sonn
JA0TE «TiHwi» Big HEBEIUKXHX 3a poamipon npeaMmerie
Cnpasa 8 tomy, mo XAPAKTER TOWHPEHHT XBHI; MoGAHIY Tepelikoan je-
TOTHO 3aJeMHTs BiA criBBizHOWeNR MIK posMipoMm nepemikony | NOBHH-
HOWO xBuai. Hrmo AMEPESOM 3BYKOBHY KoJHBANL € BiOpywunli nopmens.
TO XapakTep nowwupenns SEYKOBOT XBHO 3a0emuTs BIL BiTHOwenns nop-
HHHH xBHA] oo posMipy nopmms. Sxkwo MOPIIERL AyHKe Maani no pigno-
MIEHHKD M0 10BAHHEN XBHJI, To florp MOMHA POATAAIATH HK Kpankope mme-
PENIO, AKe BHNpOMIHIOE cihepuuny 3BYKOBY XBHAIO. 3BYVKoBi XBH. npH
HEOMY MOIHPIOOTHCH yeiva MANPAMAMH 3 0AHAKOBOIO aMnaiTyow. B i
PY 3MeHINeNHS 10BN XBHTT (36i0bmenmsy HACTOTH KOJHBAHR, BHNpoO-
MIHIDBAHHX 1epenon YALTPAIBYKY) 3BYKoBa eHepris crae lenani Hidanm
KoHlleHTpOBAHOIO Yy HEBHOMY HanpaMi, «3Gupaetnes v npoMines i waGau
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b ¥ PI3HHX raay-
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5 JIHILE HA AenKHX
rocyYBaHHHA }.'.:JhT

potow He miapis-
SBYKH po3pisnanu
JHOACBKHM BYXOM.
VTHI BYXOM JIHOJH
10, U0 NOPIT yyT
THPOKET MO ax-

H NEBHHX YMoBRax
YT CIPHHMAaTHCH
BAHOl  KicTKonof
10 MiM  3BYRaMu
PHTH TIPO YMORHY
BHX HOJMHBAHL ¥

Bl KOJMIHBAHHA ua-
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— 10 imomi ua-

dctToTH y G a-
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YBHA BJACTH-
BAHL—BHIHAE-
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‘AaMoBani. Ix
MEHIB), BOHH

npeagMerie
¥ Tepellkony ie-
KOO 1 AOBH(H-
VIOuHil nopiens,
BIAHOLIEHHA [OR-
MAJHE No BinHO-
H Kpankoge J1ie-
KoOBi XBEJ] npw
nairvaomw. B mi-
OJHBAHL, BHIIPOD
ae nepani Gianin
oMiHB® 1 Habau-
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MIETLCA J10 ndockol xeudl. fAxumo posmipn mepewkomn masi B nopiBHsAN-
Hi 3 NOBMHHOW XBHAI abo CYMIpHi 3 HEIO, TO 3BYKOBi XBWI| o6TIKaWOTH
LN Depeiikony, He naioun Tinj, Xeum UYTHHX 3BYKIB MaloTh QOBKHHY No-
PAAKY ERiIbKOX aecaTtkis CAHTHMETDIB 400 OAHOTO-IBOX MeTpiB Tomy
MPEOMETH, POIMIDH AKHX HE NEPEBHILVIOTH ONHOMO-ABOX MeTpiR, He € ne-
PEIIKO/0I0 1A% 3BYKOBHX XBHJL | He 1410Th SBYKOBO] TiHL. Vapt Pa3BYHOBI
XBHJI 3HAYHO KODOTIN, BHACMIAOK 40T'0 BOHW 1a10Th ABYKOB! TiHi HapiTh
Bil HeBeNHKHX 33 poaMipoM npeaMerin,

Hpyrow samaesow siamizzomn BIACTHBICTIO  VARTPA3BVKOBIX KOIH-
RAHb € NEPEHECenHA HUMH 3HAYHOI 3BYKOBOT eHeprii. YILTPAZRVKOB] XBH-

==

Pac, 1, Ilyuok YMTPAIBYROBHE  XandL  (doTo)
i MAIOTE eHeprio ¥ sidbHonH pasip BiTely, Hi% enepris 3BVKOBHX Kn-
THBaHbL AianazoHy uyTHux 3mykis. Tax IHTEHCHBHICTE 3BVKOBHX KOTHRBHHS
iIDH TOJIOCHIN PO3MOBI NOPIBHIOE NpPHGIH3HO  onniR MideapIHif
ui arfexm?, TorymuicTs YALTPA3BYKIB, oJepXKyvBanuuwx gixg
YILTPA3IBYKOBHX KOMHBaHL, MOME NOCATATH COTCHL BAT,
Briepwe Giojoriony niw YIBTPAIBYKOBHX KOJHBAHL BilaHayup Jlan-
Aened (1917). Foro cnocrepemenns nigrsepauaun Byn i Jymic (1927,
@penuean, Xinebepr | Ulyantee (1933), Housios i B'aguan; (1937) Ta in.
byao nokasamo, wo oco6aneo CHARHO VARTPAIBYKOR] KOMHRAMHS BrIH-
BAIOTL Ha OpPradisM HaRknpocTiLHX, g Mixpoopranismu i Ha dopueni eqe-
MenTH kposl. B 1931 p. Tapeefi i Jymic onepxann BHCOKOWBHIKICHT MiK-
podotorpadii MuBMX KAiTHH, nizaanmx 4ii yanTpaseyky. Bowwm seranonu-
JIH, 10 3pyfinyeranus seus Arbacia BinOYBaeThest MeHI i ag 1/1200 cex.
Pororpadii nokasaam, mo afug CNOYATRY BUTATYIOTLCH, HaGysawoun dop-
MU BEpeTEHA, a noTiM pospHBanThes. Lle mospoane BHCJIORHTH NPHIVILEH-
HA, Wo B IX apyiAnyBauui neBHY pon, BIAIrPaOTL CHABHI BREXpORBI PYiH
PIAKHEH,

YacT-
resepaTopin

Beranosaeno, mo MiKpoopranismMu wmafise Boix BHIIE MOMYTH OVTH
apyfinoBani VALTRASBYKOBUMH  KONHBAHHAMH  sHa4YHo IHTEHCHBAOCTI
(C. A. Baiuxin, A, TI Fopaina, 1, I'. Moaouskuit i C, C ¥pasonerkui,
1946; 1. €. Easnizep, 1948, 1952. 1a in ). OcriTnkH pOSpHBE KITITHHHIY
0B0JOHOK nij BUARBOM VABTPAIBYKY BiNGYBRIOTECA  MOMEHTAABHO, TO
BMICT KJITHH Mo¥Ha 3106yTH & MATOIMIHEHOMY BUIASAI Npr BillocHo
HHALKIH TeMnepaTtvpi Hes3 JOMABAHHA
PEIOBRHH i, AKWO ue noTpibuo, B

¥ cepenonine OVIL-akMX XiMiugnx
CTEpHALHAX yMoBax. |. €. Eaoninepy i
A, TN efinkepy (1946) maaocs Takum CROCOBOM ONE[KATH eHAOTOKCHH
MAJIHYKH KOKTIOWY.,
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Komnsiekeni pocninmenns, nporemeni nix KEPIBHHUTBOM aificHoro ane-
Ha AxageMil MeaHunux Hayk CPCP M. M. TI'opesa cnippobiTHHKaMH Ja-
Goparopil  disiomsorii Kposoobiry i aumxaHHs Incruryry  disiomorii
im. O. O. Boromonbus Axagemii Hayk YPCP pasom i3 cnispoBitHukamMi
naGoparopii mikpoGionori (kepisHuk npod, C. C. Jdawenko) Kuisceroro
HaYKOBO-10CAIAHOTO HCTHTVTY  emigemionorii i MikpoGioaerii Minicrep-
CTBA OXOPOHH agopo’'s ¥YPCP (M. C. Awnuvescnka, €. JL Bepuacosceka,
M. L. T'ypesuu, C. C, Jlsuenko ta M. B. Laeuesuu) is SACTOCYBAHHAM Me-
Tony enektpoHHol Mikpockonil, nossosmam maTte NOPIBHANLHY OLiHKY Mop-
(otoriunux 3MiH, WO BHHHKAIOTH Y KyAwTypax plaHHX naToreHHdx Mikpo-
opragiamie INPpH AOl11 HaA HHX YAbBTPA3IBYKO-
BHX KOJAHBAHE. J0oKpeMa, 3 AonoMorown
YIALTPASBYKY BAAJOCH 3 KVARTYDH IH3CHTE-
piiiux MiKpoBis amoGyTh JisaTH, axi Ma-
KTh YITKO BHPAMEH! TOKCHYHI H AHTHTOHHI
BlactHeoeTi. Yac, neobxinmult nna ix
OIeDMaHta, Vv nNopieHaHH] i3 3suuafino 3a
CTOCOBYBAHHMH METOJaMH, CKOPOYeHHI vy
Garato pazis. Llikaso, me npu ULOMY TH-
TPH NpeunniTHHIB mican iMyHisauwii aisaTa-
MH MIKpo6HOT KyJbTYpH, OIEPKAHEMHE 3
AGHOMOrol YILTPasHYKY, BHABHAMCL 3HAY-
HD BHUIHMH, HIX THTPH npeunnitunis,
OAEPHANHX NpH iMyHizawi] varpitow K1k~
p— TYDOIO,

= e : B pyimisnifi 1il yavrpassykomnx  ko-
’ JHBAHB, HA AVMEY OiIbUIOCT JOCTInHHKIR,

Pue. 2. Taniuea yasrpazavecsoro . o el : 5 i
MPOMEHA HA rparduK poanizenps HEHBAMUIHBIMLA poaw HAJCHHTE ABHLLAM,
RBOX cepeAsHm (coTorpadosano 3B 'A3AHHM 3 TAK 3BAHOIO kaeiraniew. IMpu
TIHLOBAM METoIOM | nii YIBTPASEYKY B piakoMy cepenomuin

Eyraei Ges aixwern: B maemed  TIepionNIHO 3 BeMKODI HACTOTOW  Bialy

ialil.lll-v-:l_:i;t;::lm '»I.-u:::;{I:.-|:.|.--I:|L3-}|"r-f np BANITRCA VIILIALHCHHA | J‘JI?:¥|]i.'l}liC]]H.lF ce-
aa'j"",-'u--nmi:u.m. azouinilosny niarisos  PEAOBHINA. Ko B piunul € posumnen
i3 1 L I'I 0 & ! = i - - #

E..iill'll'ﬁl-!-lllt.ulIl':';!ﬁll:lrl'rl'rli. .IJt."? If::i.- }a‘:‘rl.l"r.f:l Faaf, To LD BILIHBOM BCTHERX [IUJPHH"””'

BN}, HUHX HANPYXeHb ¥ MICUAX DOSTACHOHHA Mo-
HYTh VTBOPIOBATHCH POIPHBH CYUiTbHOCTI
CEPELOBHINA 3 BHHHKHEHHAM NOPOMHHCTHY MPOCTORiB — KapiTauilinmy ny-
xnpuis, ITopomuunu, o YTBOPIOIOTHCA, 3AMOBHIOIOTECH TAPAMH  piaHuM,
HKa 3a3anae nif VABTPASBYEY, | razaMu, mo AHPYHAVIOTE B HEX. 3 AHpY3ien
Fd3y B NOPOXHHHY NYXHPUIE NoB's3aui ABHULA ioHizawil wmoxexyn rasy
Ipu nasenocri HEANAYHOrQ THCKY Ta iomisanii y NOPOMHHHI NYXHPLA MOMe
BinGyBaTHch CAEKTPUIHUE Npobifl, akHii aymoBaioe POBKAAL BOIH Ha aTo
MApHHH BOLCHE | KHCeHn a HACTYINHHM YTBOPEHHAM NEPEKHCY BOJHIO, 030HY
Ta [HWHX npoayktie (C. M. Pwerkin, 1936: 9. . Ppeuens, 1940:
C. €, Bpecaep, 1940). Hacrynuoi muri y (asy ywminenenns B piguni no-
6IH3Y NYXHPUS BHHHKAIOTDL MiclieBl nigsumenns THCKY MOPAAKY AecHTin
THCRY arMocdep.
Lli mutresi ninsumenns THCKY CYNDOBOAMYWITECA TaKOW MIiCLEBHM
DiABHIEHHIM TemMneparyps. Ilinsunenns THCKY | TeMnepaTtypn, BHZHMO,

B OCHOBHOMY | 3yMOB/JIOIOTE pyitHiBHy nilo VAbBTPA3BYKY. 3 BHHHKHeHHAM
KaBiTauifinux nopoxuun y pinuni nom'ssani taxosm ABHILA JIOMiHecleHwil
PLAMHH, BHNpOMiHenHs  yawrtpathioserosoro MPOMIHES | pag »iMivmux
peakuii,

¥ Boai npu asuuaiinomy arMocthepHoMy THCKY KapiTauis Mowxe BH-
HHKATH, AKIO IHTEHCHBHICTL ONpoMiHenms nepesnuiye 0,34 arfeu?

(]
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TBOM AIHCHOMO 4ije-
HBPOGITHHKAMH J1a-
THTYTY  dhisiodorii
3 cnispobiTEHKaMu
YeHKko) KHirckKoro
Biogori] Minicrep-
Il. Bepuacopceka,
JACTOCYBAHHAM Mes
AILHY OUWIHKY Mop-
MATOTEHHHX MiKpo-
HHX YJIhTpaspyKo-
Md, 3 nonoMoromw
VIETYDH nHZeHTe-
M JI3aTH, ki Ma-
CHYHI i anTHrenmi
6xiguEfl  ana ix
i i3 3puvafino aa-
1, CKOpoYeHHd vy
0 IPH ULOMY TH-
IMyRisauii nizara-
OJEDKAHHMH 3
BHABHIMCE 3Hau-
H  npeunniTuHis,
il HArpiTOW Kyap-

TPAIBVEOBAX 10-
0CTi focaiannkie,
TeHHTE ABHIAM,
Kasitauiew. [1py
Y CepeIoRHIL
ACTOTOI  BiaGy-
03 PIIKeHHn Cas
HHI € pozuunesi
HEHX pOSpHBAID-
IO3TATHEHHA MOD-
HBH  CYUiTbHOCT]
iBiTauifinux ny
1apaMu  piHHu,
nx. 3 ouysien
MOJIEKYJT rasy.
| IYXUPLUST Mome
1 BOAH Ha aTo-
¥ BOJkI0, 030Hy
PeHKens,  1940;
A B DinHHI no-
PHIORY JecATkin

IHO¥ Micneruw
ATYPH, BHAHMO,
} BHHHEHEeHHAM
JOMiRecHenii
PR FimiuHux

i MOMKe BH-
L arfcm,

e—ao DRPOMIE S EHA;

Ui rasy takarg pesMipy TpanasnioTh
Jleman (1949) npufiwmos o BHCHORKY,
COKi 3MIHHI THCKH BHHHKZIOTL |
TA30BHX nyxupuis. Llum B awaug
BIVIER VJILTPa3ByKy.

Cauim MHRHX KTITHH min snipBom
TAJALHHX NaHux 3 U

NEPEKHCY BOAHIO, 030HY npw ONpPOMIHOBAHH]
NponoHyBas GanoenexTpuuny ri noTeay,
HA, Wo noaibHo Ao Torp, sk NpH posnuaoBanyi
PiZHHH aicraioTh SNEKTPHYHHE 3apaa, Tak | npu
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3a npunywennam Cwmira (1935), nia mnausom YABTPA3IBYKOBHE Ko-
JAHBAHL KaBitTauifini nyxmpui MOMYTE nyascypatd. [lpm 36iry yacroru
NyAeCalii NyxXHpPUa 3 wacToTow YALTPA3BYKOBHX KOJHBaHe (fABHIG pean-
HAHCY) BHHHKAIOTE BHCOKI Miclegi SMIHHI THCKH, SKi NEPEBHLLYIOTh HasB-
HHH ¥ pinmni rizpocratuunmii THCK  y coTHi THcsu pasis. [lin Buaupowu

Pac. 3. ¥

ARTRASEYKOBEA Npraan aas cainmx,

E.".:IETPF‘]SB_‘;'H“HH_'{ KOMHRAHRK HJacTOTOK
NYJABCYIOTs Ti razosi NyxXupui, giamerp

800 K2y v pesomanc s HACTOTOW
HEHX cTaHoBdTe 0,005 s [Myxup-

] &
4. Boawe YALTPASBYKOBHN KOMMBAHE HA K[rom:

G—nican o poMigelns ¥ IETPEAzEYROBH M KONHEANEAME  YacToTon 80 gy, foTeR-
cHmHicTIo 0.2 aricwl OpoTArOY 30 xn.: s—miy

Pue,

=18 OOpOsiHe YABTPAREY B pa o KMHBAMEAME [ACTOTOR
Ky, inTeRcumsicrs 9.5 8Tjcxd npatRros M x

B. (3 polota M, | Cypesmva | M. &, Cuporinai),
Cid Y TBADHHHHX TKAHHHAX | B Kposi.
O OpH €03BYYYBaHHI® Kpoei py-
B EPHTPOLHTAX, PO3TALIOBARHX nofanay
i Mipi MOXHA TNosCHETH reMoaiayviouni
AiTepaTypi mmMpoxo OGrOBOPIOETLCA MHTAHHS NP0 MOMIHBY Nyilh

YILTPA3BYROBHX XBHIb, Excnepumen-
LOro NHTAHHA A0Ci ule Hema.

Pivapnc (1933), mo6 MOACHHTH ABMINA JHOMiHecuenmn;i, VTROpPeHHs

pioun YALTPA3sByKamMy, aa-
B OCHORI AKOl JemHTH npHOymex-
PILHHM B nosiTpi wacTky
NosiBi BeMMKOI KidbkocTi
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HABAPIGHIWKHE nopoMeaey v piauui (NpHE ABHIIAX KasiTauil) yTBROPKIOTECA
1|||f keHi nyxupui razy. i asmma vpefa npufimaty 1o vearm npw BH-
BUCHH] GI0JOTMYHHY e ['IL"hIIH V. |F1J['-f1m}m

Pyfinisny cuay yJabTpassyky 3B'A3VIOTh, TAKHM UYHHOM, B OCHOBHOMY
3 aBHUlaMi Kaeitauil. JocailkenHs nokasaiu, 110 KOJH TIpH suaunifl iu-
TEHCHBHOCTI VALTPA3BYKOBHX KOJHBAHE BOHH MAKTH pyfnisay niw, sryd-
HO BIJTHBAKOUH Ha KAITHEH | TKAHHHH, TO MpH MeHii iHTencHBrocT] VALTPA
IBYKOBHX EKOJHBAHL BOHH MOMYTh BHSBJIATH YiTKO BHpameHHil CTHMYJTI0-
OURl BITHB,

B ocraHHi pOKH IHTEHCHBHO BHBYAIOTH [HUTAHHI MPO MOHIHBICTL 3a-
CTOCYBAHHA EHEpPril vy, ALTPASBYKOBHX KOJHBAHL B NiKYBaJbHHX uinax. ¥ ai-
TLP-:I.T}-P: E YHCTeHH] HaHil npo nnz:rﬂmmrpl elekT YARTPAIBVKORO] TEpA-

i npe pisHEX 3axsoposaHEaX®. ¥ 1939 p.  Toasman, Pixrep i Iapos
BOEQIIE VETilIHO 3ACTOCYBAIH _.I|b1‘pﬂ:1uymmi_ KOJHBAHHA A48 JiKysaHHA
HEBpaJrin 1 naekcutis, LU nami 6yaM migrsepases 1 PO3BHHYTI BeIHEKM

HHCAOM AOCAIAUHKIR v Hamii kpaiwi | noza 1 Memamu. JI. M, [MaoTnnxos
i JI. I I'necin (1955) mukopucranu YALTPAIBYKOB] KOJHBAHHA AOA JHKY-
BaHHA PAJAHKYJIITIE, KOHTPaKTYpH lr.mn;mrpe"ﬂ pyOLeBHX 3Min nicasn
TpasMi. L. A. Abpukocos (1956) aactocosye YALTPA3BYKOBY Tepanii npy
JIKYBaHHi PALY 3aXBopliBaHb.

B Incruryti disiosorii im. O. O. BoroMoasus Axkagemii Hayg YPCP
B KAIHIUI wepBoBHX xBopo6 Kwuischkoro measunoro iHCTHTYTY npoBeie-
Hi J0CHIIKeHHs | CHOCTEPEMENHNA, AKI NOKA3adW  Hesanepeuny uUinH cTh
YALTPAIBYKOBOT Tepanii UpH JikyBanui 3AXBOPHIEAHE NepHlepH Uy Hep-
BOBHX cTOBOYPIB 3anaibHOTo RAPAKTEPY, 8 TAKOX 3aXBOPIOBAHL M'az'p
cyraobis (M. 1. 'vpesnu, M. B, Maunkoscnkuii | H. B, Ienwor, 1957).
Haitspaii ediekT crnocTepiraBes NP 3ACTOCYBAHHI yALTPA3BYKY LA Ti-
KYBAHHS DANMKYTITIB | pajiuKkyJdoHEBpHTIS, WO MawTh rocTpHil nepefir,
apraaariii i miaarii pismoro noxommenun. M. K. Cuupuos (1957) Taxom
onyGaiKyBas jami Opo 3acTOCYBaHHS YALTRAIBYKY NpH JiKyBaHHi pany
3AXBOPIOBAND,

3a 3BE/EHHMH JaHHMH, onyGaikoBanuMu ma M IMHEPOIHOMY KOHTPE-

Cl 3 THMTAHHA NP0 JIKYBAJIRHE 34CTOCYBAHHN  VIBTPAIBVKY (I PAAHIEH,

1949), KiibKicTh Bunagkis suayvxKanus i criftkoro NOKpauLaHys Ipe 3a-
CTOCYBaHHI ILOTO METOAY B CEPEIHLOMY CTAHOBHTL: TpH ifmiaci — G629,
Mombaro — 67,7 %, Hespaariax — 60,29, Tpo rjn"—n X BHpPA3KAX ToMIJIKH
%, aprpatax — 40, MacTHTAXY — 59 e Y G

Lani amepuraHcerux 4BTOPiB NiATBEpAXYIOTH Ui BucHoBkH. Ha cum-
No3iyMi 3 NHTaHHA Npo 3ac TOCYBAHHA YARTPASBYRY, AKuil sigGyveca B CLIA
y 1955 p., 6yau naseaseni Taki naui, odepAani wa nigcrasi ananisy pe-
IVALTATIB NIKYBAHHA V.1k1 passykoMm (B %) (ame. crop. 413).

Heasamaloun Ha HAABHICTL BeAHKO JAITEpaTyYpPH 3 NHTAHHA Opo JiKYy-
BANBHY [0 yamTpa a3ByKY, SACTOCYBAHHA YaLTPasBYKOBHX KOJHBaHb 0
TKYBaJGHUX Oideli Garato b HOMY Mae e eMnipHunHi xapakrep. llato-
FiYil OCHOBH YJLTPA3IBYKOBOT Tepanii NoKH WO BHBYEH] 30BCiM Hoe-
nocratheo, KputAgnud posrasz Ginsmocti 3apyOiHHX npauk [0Ka3ye
HEMOMJIHBICTE BHKODHCTAHHSA IX peayibtatis Oes  sigmosianoi eKcnepH-
MeHTAIbHO-KAiHIuHoT nepesipkn. Lle ocoGauso sexizno s 36'HIKY 3 THM,
HIO NIPH HEYBAXHOMY CTARJCHHI 10 METONHKH 3ACTOCYBAHHA YIALTpA3IBY-
KOBO1 Tepanii MOMXHA 3aBIATH XBOPOMY i IIKOAH.

3HauHa KiAbKicTe Tpaus NPHCBAYEHA BHBUEHHK) BIHBY VJLTPAsBy-
KOBHX ROTHBAHR Ha 3MoAKicHi nyxnuuw. B 1934 p. Hakaxapa i KoGosci
BiASHAYHIN CTHMYJISUIID NI BILIHBOM VARTPAIBYKOBHX KOMHBAHB DOCTY
MYXJAHHH, IMIauTORaMOl v WKipy muwed, [lisnime Xasci (1938) ta Xu
poxaci i Xasici (1938) minsmaunanm, mo zaaexHo Bim IHTEHCHBHOCTI onpo-
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1i1) YTROPIIOTHCA
i} :ffi-'l]"l! ||[|H BH-

OM, B OCHOBHOMY
I NpH 3HAUHI in-
iHiBHY i, ary6-
HCHBHOCT] yabTpa-
KEHWH CTHMYJII-

] MOMJ/IHBICTE 3a-
hHHX Oinax., ¥ ai
'PA3BYKOBO] Tepa-
Pixtep i INapon
i O0A JIKYBaHHA
IBHHYTI BEAUKHM
1. M. Ilnoruuxos
IBAHHA A48 JiKy-
EEHX aMin nican
OBY Tepaniky npH

eMii Hayx ¥PCP
THTYTY [pOBege-
epedHy WiHHICThH
JHPEPHUHIY Hep-
)PHIBAHL M'A3’B |
Ilennor, 1957,
'PA2BYKY O40s ai-
TOCTPHA Tepedir,
8 (1957) Taxom
JIKYBaHHI pany

POAHOMY KoHrpe-
VEY (Epaanren,
ALUIAHHA TIPH 34a-
H imiaci — 629
13KAX TOMINKH

HoBKH. Ha cum
aoveca v CIIHA
"aBi aHanizy pe-
| 3}.

TaHHA Npo Jdiky-
{ KOJTHBAHL O08
xapaktep. [Tato-
AUeH] 30BCIM HE
npaub TOKA3YE
BIAHOT eKChepH
3B AIKY 3 THM,
IHHA  YILTpasBy-

HBY VJILTpasBy:
ixapa i KobGosici
KONHBAHE  POCTY
| {1938) Ta Xu-
HCHBHOCT] Omnpo-
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| Ayame Aobpi | Hodpi bes icroTHux

Hafmenysanus xpopodn

pesyaLTari | peayasTaTi Auin Moripwanss
0 Ty i
JIomGarg 74.0 25,0 1.0 (==
Mianrian [ 72,0 26,0 20 =
¥ ursedin 625 35,5 1,0 1,0
PO3TATHEHHR 08,5 34,5 7,0 —
Janagenl amive 8 mxipi 67,5 41,0 1,5 o
lmiae 65,5 42,0 25 —
[epiaprpira 41.5 48,0 [ 10,5
Onepiaysanit anmaf 39,0 44,0 [ 14,5 25
TenocumoniTi 35,5 58,0 55
Bupaakn camaopol pora &5 44,5 23,0 -
Xsopofia Pefino 30,5 41,5 38,0 -
Enixorauaits 40,0 36,5 33,5 3
Arpispin 3ynexa 28,5 | 53.5 18,0 s
IaexenTH 28,0 | 54,5 16,6 1,0
TpocraTaTa 16,0 53,0 30,0 e
XofenscronaTiy 13,0 70,0 ! 16,5 ke
AcTua | 11,5 bl a6, 0 24
Craepogepmin 14,5 a0 | b4,5 [ —

MiHEHHS DIiCT NMYyXJIHHH MoXKe 6yTH NPHCKOpeHHH aGo 3arajkMoOBaHHi, a B
ACAKHX BUNAJIKAX ABTOPH BHABHIH pe3op6uino nyxausn. Hamikasa (1938) no-
BLAOMHB, 110 30AKICHA NYXIHHA (capKoMa) v Kypell 3asHae NpH onpoMines-
Hi y/bTpassykom spyiinysanns. Bak i Kpantn (1939) nicas kiankox ceawucis
ONPOMIHIOBAHEA BIA3HAMHIN BHPA3HY 3aTPUMKY pocTy wWypauoi capKoMmy
Yorepa 318. Jlocaigkenna inmmux ABTOPIB 0aJaH Oy¥Ke HenepHi peayabTaTi.

Briepuwe Xopsar (1944) mukopucran VABTPAIBYKOBL KOJHBAHHA A4
BILTHBY HA 3JOAKICHY NyXAuHy (capkomy) ¥ .mogmun. oy Baadocs
BHKINKATH 3BOPOTHHE PO3BHTOK i pe3op6uilo mkipHEX MeracTasis. [lem-
Medin (1948), Kemnmep (1949), a taxom BeGep (1949, 1951) nosinomuay
PO KiMbKa BHNAAKIB BHAIKYBAHHA paka IuKipH yabTpassykoMm. Birre
(1949} onepxae cnpuatiamsi peayasTarth NpH BHEKOPHCTAHHI VAbTpassyvky
Ias BIVIHBY HA METACTa3H paka B MiMgaTHYHHX 337038X.

Ilpore inmi asropm (bome i Teficman, 1949: lopau, 1949; Honas,
1949) npuiiwiu o HeraTHBHHX BHCHOBKIB, a BakcMan (1948) v kinbrox
BHIAAKAX CTOCTEPIraB HABITL CTHMYJKIONY 1il0 VALTPASBYKY Ha picT nyx-
JTHHH,

B ocranmifi wac paasucexi Zocnimmnxm A, K. Bypor i T. [1. Aunpe-
eBchka (1956) nosigommam npo pesvasTaTh SACTOCYBAHHA VJLTPASBYKOBHX
KOJHBAHE BHCOKOI IHTEHCHBHOCTI JJH JAIKVBAHHA 3JI0AKICHHX NYXOUH ¥
TBapuH | moanun. Ui peayantath sHosy Bimpommam manmio wa Te, MO Vilh-
FPA3BYKOR] KOJHBAHHSA NEBHOT IHTCHCHEHOCTI | MacTOTH MOXYThH BUOIpHO
PYHHYBATH NyXJuHHI KJITHHE, Majo TOKOIAYIOUN NPH UBOMY 30posi
KIITHHH npuderaux Teanun. llikaso, mo 6iabmicts AOCHAIIHHKIB, He3pa-
AW Ha ICTOTH] PO3BIKHOCTI B OfepKaHHX peayanTaTax | BHCHOBKEAX,
BIAIHAYAWTE JOCHTL TiTKO BHPaKeHHH BNAMB ONPOMIHIOBAHEA VALTPasBy-
KOM Ha picT myxamuuux kaithd, Lleit daxr Ge3nepetno CTaHOBHTL BEJTH-
KHH iHTepec i pobuTh Ayme GamaHuMH DaJblli NOCHIITMEHHS BHIpoGyBanH:
HA R IIH |':'1.'|:'."'_'p].

B mexanismi aikysaabmoil mif YABTPA3BYKY po3pisHATA:

l.Cnenudigny Mmexaniumn ¥ 11 10—CBOEPIAHHE «MiKpoMacass
TRaHuHH. Tlpu nsomy uactora BiGpauifi seasuuafino BeqHEa—Bin 450 THe.
no 2400 tHC. KOMHRANL ¥ ceKyHAV, 3 micwo nielo VIBTPA3IBYEY 3B'13VIOTH
) mokpamanna aiMgooGiry i Kpopoodiry B onposinmenifi aiissui: 6) pos-
M AKIIENHS | PO3SBOAOKHEHHA VILIAbHEHO] CNONYYHO! THAHWHH, B) niaBHLIEH-
HA NPOHHKHOCTI KAITHHHEX MeMGpan: 1) cTHMyssli0 o6MIHANX npouecis v
THAHHHAX,
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2. Tenaosy aiw— 1yT HeoBXiHO BIA3HAYHTH MOMWIHBICTE BHHHK-
HEHHA PiZHOTO TENI0BOTO ePeKTY. BHKJIHKAHOTD BITHBOM VILTPA3BYKORHX
KOJHBAHL! a) saraibHe NiABHIIEHHT TEMNEPAaTYPH ONpPOMIHIOBAHO] TKAHH-
HH, 3YMOBJIEHE THM, W0 BeNMKA YaCTHHA eHepril YAbTPAsBYKOBHX Koau
Balk, VEIlpana cepefloBHIEM, AEPETBOPIOETLCR V TENAORY eHeprio; 6) Mic-
Uesi NIABHLIEHHA TEMNEPATY[H, 3B'93aHi = BHEUKHEHHNM ABHII KariTamii.

[loneman is enispobitunramu (1948) suBuas TemTosuil eherT YiLTpa-
SBYKOBHX KOJMBAHE NPH IX 3acTocypauni y Teapui. IHTeHcuBHicTL onpo-

Puc. B PentredorpaMa winmisss gopocaoi cofamm micas

ONPOMIHEHHS YALTPAIBYKORHMH KOAHAAHHAMHN IHTeHCHBHICTIO

8 arfca® nporarom 10 xs qepea G, 8, 10 1 11 Tamain nicas
onposirerns. (3a TToasmanom).

MiHeHHs cTaHOBMNA 4 er/ca®, wactora — 800 ke, TPHBAMICTE  onpoMined-
HA — 20 cek., naoma onpomidenns — 2 cu? Ha rauGusi  6amsnko 3 cu
TEMNEpPATYPA TKAHHH NiZBHINVBAMAack Ha 3—5°C.

Tennosuit ederr yabTpasByKoBHX KogHBaHE Haragye edexr, sk
crnocTepiraeTeca Np 4if Ha opramiam crpymis VBY, npore min wmae |
cBel xapakTepHi ocofausocti. Crpyma VBU BOHPADTLCH MHPOBOW THA-
HHHOIO CHMLHIWe, HiX M'S30BOIO0, a YIBTPAsBYKOB KOMHBANHA — HABNAKH—
B Oimbiifi Mipi B6HpaloThCA M'A30ROIO TRaHMHOW. Teniopuf eerT yabT-
PA3SBYKOBHX KOTHBaih OCOGJHBO BHpAXKeHHN v giasuui minGHBA0YHX no-
sepxonb (acnii, nagkicuwun), mo wazae flomy cneundivnoro XApaKTe-
py. Tokasaro, mo remneparypa HepBosHX CTOBOYPIE B VILTPasBYKOBOMY
nodii nigsEmyETHhes ¥ - Giabwif Mipi, wix TCMOEPATVPA TNPHIETIHY TKAHHH
Tenosnit epexr yanTpasayky MOPSN 3 MeXawivmowo aieio sigirpae icroTHy
POJL y mokpautadni niMpoobiry i kpoBooGiry B TKaHHHAX i CTHMYISII
o6MiHHHX npouecis y HAx.

Ha nymuy nesxnx aBTopin, yei peakuii, cnocrepe:kypani B TeapHmay
IPH 3ACTOCYBaHH| y/LTPA3BYKOBHX KOJAHBAHL, MOB'A3aHi i3 cTynemeM 71X
narpieanna, Bigminricts Vv peakuii pisawx TEanuE Ha VABTPASBYK 2V MORE-
MEHZ HEONHAKOBOIO 3NATHICTIO TKaHWH BOHPATH VIALTPAIBYKOBY eHeprim,
Jleman (1953) 1 imnmi 4BTOPH 3HAXOAATL ICTOTHY DisHHUI Midc Tengorom
A€ | BOAHBOM VALTPA3BYKOBHX ¥BHIL Ha opraHizm

3. Bioximiuma nis— ricHo 3p’s3ana

MeXaniunow i TeoIoBOID
fAx noxazanu JOCHINMennna, TN BOIHBEOM VILTPAIBVKORHY KOJHRAHE Bin-
DYBAOTLCHA CTOTHE aMIHT 6lAKOBHY TACTOK, POo3Nall HVEJETHOBHX 1 amino
KHCAOT, FiafypoRoBoT | XoHApioTHHCIpYaHOT KueaoT, a TaKowK CTHMYJIs iR
Carathox GioxiMignux peaxuifi.

Pisnomanithuit Glonorivnnit nnaus VARTPEIBYKOBHX KOAWBAHE, BHNH
MO, HE MOMHA MOACHATH TIALKH KapiTalieln afo TenAOBHM edektoMm. Bin
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Bnome yan
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DaneHux Big mi
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IOHJIHBICTD BHHHK-
M VILTPAIBYKOBHX
IMiHIOBAHOT TKAHH-
PA3BVEOBHY KOJH
ay egeprii: 6) mic-
M #ABHUL KasiTauii.
BHIl edieKT yanTpa
iTEHCHBHICTE ONpo-

BAJICTL ONpOMIHEeH-
Hi Oansbko 3 cu

oyve edexrt, #R4A
npore RiH Mae |
LCH JKHPOBOWD THA
EAHHA — HABNAKH—
T0BHA edext YIALT-
i BipHupaaUy no-
IH(pIUHOrD XapakTe-
B _‘r'.'l|FI'[‘.H.i'l’.:','I'LI'.IIiI"JI'ﬁ:\'
[TT¥H. IL'I"|I|"' THAHHH
10 Bifirpae icToTHY
HHAX 1 CTHMYARNi

H-L'-.'.”.F':'Ifi B TEAHHHAX
Hi i3 cryneHeM 7Tx
YALTPA3IBYE ZVMAE-
PAIRYKORY eHepriw.
HIIO MM TenIoBoin

HIUHOW 1 TENJOBOD
JHHX HKOTHRAHE IE:._T-
KABTHOBRHY 1 aMiHO-
TAKOH CTHMYAsLis

HX KOJHBRAHR, BWIH-
oBEM edexroM. Bim
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SYMOBJEHHH 8K cneundiyno mMexami QHOW, TAK i
LiEl0 UBOro aredTa.

Braus y. ILTPA3SBYKOBHY KOJMHBAHL Ha OpPrafiaM He MomKua PO3CASHAAT
SIK e poGHThL GlibmwicTs 3apyGIKHUX NOCAIANHKIB, AK BHKIIOYHO mummn’r
Exkcnepusentaassi aani i xniniums hakTH NMOKAZYIOTL, WMo VALT YA3BYKORI
KOJMHBAHHA MOKYTb PeICKTODHEM WASXOM BHEIHKATH 3MINH B 'J-I.F‘-H'."i:l nig-
DAJICHHX BId Micus X 2acToCymRalins (Box, 1951: KnoMmn, -E!?.';E;-,*.. I[]“‘(-};’,n.u-

TEMJIOBOK | SioxiMiybow

.l
Pc. 6. Bname yasTpassykossx Kodwsans Ha cepue mabn in si
CHBHICTE onpoMisensa 4,5 ar/cs®; nigmirea

o ILH. Edupanf wapios
qacy cek.” (3 poGotw M. [ I
i J i M. [ Fypesnua
i JI. I, Yepracexora). :

LHTEH

cos, 1955). 3/IHCHENH] 3araibHHX peakuiii OPraHiaMy Ha 3acTOCYRANHT

}uTT.s"‘|'lu‘-B‘nEHI1lli"E KOMHBAHE BaMIHBEE 3HAY pa
ik d9CHHA MAE UeHTpaNbHA HepsoBa

¢ ‘f'r'l. I Pypesuu | JI. I1. T-Ia_—'p]{acmc;ri'u (1956) v aabopartopii M. M To-
PEBA NOKd3aIH, o !"{_"EIJ'.LIJ'I L_'“ H HadhH I1[1l/] ﬂ]IDUMIFIL"HHl .:[lJ'JHHhH cef
4

MILH

T

Pac. 7. Bnams

YAk

IBYHOBHA = HOanE:

i3ontosane ce Halu.  lyTescaswicth onpo

Migenun 4.5 L (3 poforn M. . ."'v'|~.|-!a||--|.=
2 A Hepracexorn), .

H]

VLT PA3IBYHOBHMHE Ko THREAHHSEMH BHDAMEHA 3HaATHO

St cnindin s WITKIIE, HIK peakiis

HHX TBapHHaX m J” = NOCTIOay ga Tens TOEDOBHHX XOMONHOK |1CITI-
OCOBAHBO = ] IJKA3aHO, mo I'_J|-||-|':I"T HEHHA DISHHX a_l-l.r”]l:I ri.

PISHHX Biainis uenrpassiof HEDBOBOT CHCTEMN POGHTH :
BINIHE Ha CepUeRy miaansicTs TBapuEs. 1 pami : tH poGHTL 3
BHpoOIeHH] nokasann i g tal cain

MATH WA yBasi npm

NPOTHNOKASaHELE | BCTAHOBRA i 3
e : d3dHb JBJIEHH] 03 YALTDASAVKD-
BHX ;r:p.ij__r. Ayp nAas _+|=anc|r.|:1|Her ix '_'sEI'C'T'Ui"\-'H.'-'JHi:I-'[ ¥ SaE
= Jli-ll-lr :. 1785 | Talsll el ! - [ v : d
BaHh 4?1..7.-.- : .L'“.’f, ;. " OCHOBY NO3YBAHHS YALTPA3IBYKORMX KO-
HX jag 'm HHSH, J00ijis : T o
Sl . 500roks Ho Oya0 .6 NOKA&CTH mnogs

KICTR YIETD .-J-eu‘-,thH EHeprii, aky n [H4
8 BOHPAE B OIHHHILGO vacy. [lpore apaK-
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THYHO TAKHM cnoco60M YPaXoBYBATH €HepPrild Y/LTPASBYKOBHX KOJHBAHL
NpH JIKYBAHHI NOKY [0 HEMOMIAHEBO, 'I'r:M}-'_J]pH AO3YBAHHI VALTPAIBYKOBHX
NPOLELYP BHXOA#TLH 3 pHLY {I:'E:le'['U[f'ED: IHTEHCHBHOCTI  VJIRTPASBVHOBHX
KOAHBAHL, BHOPOMIHKIBAHHX [eHEPATOPOM VILTPASBYEY: HacToTH  KOJH-
BaHb, TPHBANOCTI NMPOLUEIYPH; METONHKH ONPOMIHEHHS, YPaxyBawHf CTAHY
OpPraniaMy; xapakvepy NAaTOAOriYHOro mpouecy Towpo. : :

Chin marts Ha yBasi, 10, HABITL TOYHO BCTAHOBHELLH IHTEHCHRNICTE ¥IbT-
PA3BYKOBUX KOIHBaHb, BHNPOMIHIOBAHHX TeHEPATODOM YJIbTPA3BYKY, HEMOXK-
JHBD TOYHO BHIHAUATH QAKTHYHY iHTEHCHBHICTE YALTPA3IBYKOBHX KOJMBAHD
Y PI3HHX AiiAHKaX opramiaMy, sikuil nignaioTs onpoMidennwo, B 3B'93KY 3
THM, WD BHACHIIOK BOHpaHHA, BinGRTTA inTepdepesuii yaALTpassykoBHX
XBHML X posnodid y Tinl pinGyeaethesn ayme uepiBHOMipHo. Tomy 3aCTO-
CYBaHHA VILTPA3BYKOBHX KOJIHBAHL 07 JIKYBaHHS BHMArae pig Jaikapa
BIAMNOBIOHOT nigrotosku. Ve poapoGaeni pekoMengamii 3 nHTaHHS npo
AOIYBAHHA YALTPAIBYKOBHX KOJMBAHL He MOMHA BRAMAaTH PA3 Ha3aBHCIN
TBEPAO BCTAHOBJIEHHMH | HOIMIHHNME, BOHH JHIUE B NeBHIR Mipi nogaermy-
0Th HAOYTTA foceiny, HeoGxizworo ans sacTocyBaHHm JIKYBaHHA VALTpA-
IRYROM.

Binminnoeri y nposiamocti yanTpaseyKY sanemuo  sin IIBHOCTI,
MPYHHOCTI, OAHOPIAHOCTI Ta [HMHX BAacTHBOCTell TKAHNH BHKOPHCTORY-
I0Th 178 iarHOCTHEH. ¥abTpasmy-
KORi KOJIHBAHNS MOMHA 33CTOCOBY-
BATH 3 [iarHOCTHUHOIO METO, BH-
it W KOPHUTOBYKOUH METQ[ «3ByKofauen-
Y e iAs. B umoMy BHnaaky Bpaxomy-

; g = | 10T pi3Ay nposiamicTe yasTpassy-

/" = | KY TEanusam#. B immux Bunankax
3 AT ! | BACTOCOBYIOTH MeToj «3BYKOBOrD
i y sxo». Toni peectpyiots BinGurrs
YA S T YIbTPA3BVKOBHX KOJIMBAHL Bix no-
BEPXEHE DPISHUX cepenomHi,

Prc. 8. Miarsoceraxa MYXAHH 34 O0HOMOTOI Hocainmenia 33 HHMH MeTo-
YALTPAIRYKY, ATHnosa TKaHEHA PAKOBOT NyX-

JHHH  AiAfHBAE YILTPE3AYKORI  EOAMBAHHS AAME MOXYTH [CT”T'“;:' SRpRaTH n”:
cHbHime, mik wopManbua Tkammia, (3a BUCHHIO OCOGAHBOCTEH CTPYKTYpH i
Gepraanom), OYAOBH TKAHHH ¥ HOpMi i martoJo-
ril. Hxme naronoriueufl ocepenox
Mae iwmi axkycrHuHi NAPDAMETDPH, HIX NPUIErIa 300pOBa  TKAHHHA
(BHAKICTE TMoOWMpenHs YIBTDAZBYKY, BEHpanHA, Rig6uTTs, AHCTep
Ci  YALTPA3BYKOBHX XBHML, aKYCTHYHH onip TRanMHu), To weidi
OCEPENOK  MOMHA 34 JIONOMOTOI0  YJABTPASBYKOBHX KOJHBAHL RHABHTH
I TOUHO BCTAHOBHTH §iOTo JoKadizawio. 3a JonoMoromn VIALTPASBEYKOBHX Ko-
SIHBAHL MOMHA BHABHTH HE TIALKH $yMOpiani Meratesi tiaa, doGpe Bu3Ha-
UYBAHL 1 33 NONOMOrOK PEHTreHiBCHKOrO NPOMIHHS, a fl YacTkM ICPEeRHEH,
Garednity, cKia, sKi DPOHAKAH B Tiao | PEHTIECHOTONYHO HEe BHABJIRIOTHCSN.
LinM, npore, maiexo He OOMERYIOTHCH  MOMIHBOCTI SECTOCYRAHHA
YALTPASBYKOBHX KOJAHBaHL A48 uisell giarHocTHrRM. Hxino peHTreHoqoriy-
HHH MeTOI IOCJAIIREREHS 103BOJSE POSPIZHATH CTPYKTYPH B THX BHNAIKAX,
KOJTH PISHHLA B [IARHOCT] TKaHHH nepephulye 10%, To cnemwiagemi yant-
Pa3BYKOBI NpHAALH 1310Th MOKJIHBICTE BHABHTH PISHHLIO B WiAbHOCT] ABOX
CYMIKHHX CTPYKTYD, fiKa fopisuioe (,1%. Ile A03BONNE BHSBANTH HOYATKO-
Bi cTafii aMmin y TKauHEAX | poGHTL ZoCJiIIKeHHN sa AONOMOTOI0 YIRTPA-
3BYKY UIHHHM JIONOBHEHHSM 10 BXe BiTOMHX MeToniB NiarHOCTHEH
(I. €. Emsninep ta 1. M. dpuse, 1956) .
Hwoccix (1942, 1949, 1954) nosizomus npo pospobiesnli HuM Meron
YALTPA3BYKOBO] BeHTPHEYJIoTpadil mng mochimmenss rKondirypanii wy-
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VEORHX KOJIHBAHDL
3l YALTPAIBYEORHX
VIABTPAZBVKOBHX
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VPaxXyYBaHHS CTAHY

HTEHCHBHICTE YALT-
|=-T[|E'E'!-H'_'.'h:_lf', HE MO -
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eHII0, B 3B'HIKY 3

VJIRTPE3BYKOBHX
ipHO. Tomy 3acro-
varae pig Jaigapa
1 3 TNHTaHAN npo
TH pas HA3aBM AN
Hift Mipi moaserury-
HKYBAHHA VARTPA-

BiE MiABHOCT],
{HH BHKOPHCTORY-
THKH. YaIBTpasmy-
MOMHA 3ACTOCOBY-
HIHOKD METO, BH
eT00 «3BVEOOaYen-
IHMAAKY BpaxoBy-
1HICTh YJALTpa3By-
3 IHIIAX BHNANKAX
IETOT &’HH‘_‘_.'HH‘.{U['I'?
CTPVIOTE BigGHTTH
ROJHBAHE BiL no-
CEPENIOBHLL,

A 3a HAEMH MeTo
IOTHO CIPHATH BH-
DCTel CTPYKTYpPH |
y HOpMI 1 natoJo-
JOTIMHHE OCepegok
L IOPOBA  TKAHHHA
iaGHTTA, AHcoep-
AHHHH), To 1e#
VIHBANL BHABHTH
TLTPA3BYKOBHX KO
13, qobpe BH3IHA-
HACTHKH ."H.'!EH"HPIHH.
HE BHABIAIOTLCH,
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I B THX BHNAIKAX,
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TEHHRE HHM MeTon
oHirypauil may-
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HOUKIB MO3KY, fKHA BiH Ha3Rap rinepororpadien. YasTpassviosa Tex-
Hika [103B0Jisie Ges NONATKOBHX Maminyasuifi BeTaHOBHTH KoH(pirypanio
ULTYHOUKIE MO3KY, a 1e flae MOKIHBICTE TOYHIE NiarHocTYBATH HARRHICTS
OyXAHRH Mosky. Binomo, mo pentremorpadiuni nocaizmenis NOPOHHHE
IIAIYHOUKIE MO3IKY MOXKYTE OVTH NpoBeieHi TiIbKH NpH HAMNOPHEHH] wHX

NOPOXHHE TOBITPAM, ILO € HEMPHEMHOK NJA TMAUEHTA | He 30BCIM feanen
HOK) Npolenypo.
3a BIAOHTTAM yanTpasBykoBoro NPOMEHT MOMHA ~BH3HAYHTH

s : 1 Hasii-
HICTb MOBYHHXY | CEYOBHX KaMeniw, Vimuy (1950) pmanocs Taxum

LIJAXOM

Puc. 9. Yasrpassyxosa syGodikapcika Sonowal
8—3AraAnuHA BREraan; O--pobogid STV R
HE A0pasHBR; BE—HEKOHETH IR

.78 MOTaH-

BIZDIIHHTH 310pOR] AIIAHKH CTIHKM MIAYHKA BiZ 370sKICHD NepepoieHHy
3a nosigomaennam Yiaaa i Peiina (1954), exorpadivnuft mMeron ntospoame
AyXKe TOYHO NiarHOCTYBATH 3J0AKICHI NyXJHuH TPVARO] 2a503H.

MeTton Tak spammx IMDYALCHHX po3piais abo YALTPA3IBYKOBOro CKAHI-
PYBaHHA BHKODHCTOBYETHCH LI OfepMaHHS 306pamens MAKDOCTPYKTYD,
POSTAWNORAHKX ¥ Nonepeuill MAOMHHI oprany afio KiHLIBKH, IlepenekThe-
HICTE JAJBIUHX Aochinsens y uifi ramyasi Hesanepeuna. Mupernca, seuyai
HO, HE NP0 BHTHCHEHHS PEHTTEHIBCHKOrO METOIY A0CHiMEeHHH MeTonow
«IRYKoGaYeHHs», a Npo MOMJIHBICTL 3ACTOCYBAHNA 000X ILHX Meromnis B -
JMax GLIsl TOYHO] MiaTHOCTHKH,

YiBTpaspykori KoawBamms ietasmn 3aCTOCYBAHES ¥ cTOMATOMOMT, Bu-
roToBTedi YIbTpassyvKoB] aybonikapeeki Gopmamnnu. [lpouec ofipofienHs
HHMH 3yGa Haraaye ailo sinGifinoro moaotka., o MAarHiTOCTPHELIfinor
BHIPOMIHIOBAYA Yepea chmeniadbHuft KOHOCHTRATOD VIABTPAIBVKY, 0 3BY-
HMYETLCS, NPHCTABAAIOTE MiHIATIOPHe fodoTo (nvascoH) a npodiisiem, ma
BIANOBLLAE NPOQLAID TOrD OTEOPY, AKHI XOTATE apoduTH. Ha obpobaiosany
NOBEPXHIO 3yDa HAHOCATH KPATIH Cycmensii abpasMBHOTO NOPOWIKY ¥ BOSI
ato machi. Ak aGpases BHEOPHCTOBYIOTE KOpYHZ abo kapGiy Gopy. Topeu
ADAOTA 3ARYPIOIOTE ¥V cycheH3iio aGpasupa. [ociin Nokasae, lio ofpofs-
-l'l.f_"]i_']_].‘i ﬁ}"lriﬂ 24 JonoMorow Dop 14dlINHH, AKA NPAaLe 33 1M NPPHHIHITOM,
BIIDYBAETLCA WBHAKO | 3HAYHO MeHw GoJicHE, HIX NPH BHKOHAHH e
Npouenypr seuuaiivow GopMawkHow (Kypassacekuii, 1957),

]




M. 1. Typeauy

¥

NILTPA3BYKOB] KOJAHBaHHS 3ACTOCOBRYHOTE Il BHrOTOBJEHH$ HafiTon
X €MYNBCifl MIKYBAABHEX pevoBHH. TakuM ULIAXOM BHIOTOBICH] EOARY-
YeHir» eMyancii CTPENTOUHAY, CYNLGpianuy, CHHTOMInHRY, eMyJabscis xaMmop-
Hol oail y Boai, anpenaniny B MacaunoBifi oii Tolo. Bukopucroeysanni
LS MKYBaHHA TYOepKYAbO3y i xpouiunoro CYT10B0BOTO PEBMATHIMY Yiih-
Tpaxpuson aBAfe cofolo onepwannfi maaxoM 03BYYYBaHHA 0,20% -uufi Mi-
EpoaHcnepeHufl Kodoianufi posunn sogorta,

Buropucroryioun apiameni Jikysasasui PEYOBHHH AK NPOMiKHe cepe-

DOBHILE MIXN rodiBkom YARTPAIBYKOBOrO anapata i WKipoio, MoxHa ao-

MOITHCHA CKOpILGTo i rauGoKore npoHHKHeHns
KX Jgikis y wkipy (Xoanasg i [Hyarrec,
1936; Pnoperear i [loasmam, 1940,

Aosenena MomJHBicTL BHroTOBIEHWS 3a
AOINOMOTOI0 yALTPAIBYKOBHX KOJAHBAHL €TYMa-
HiB» pisHHX JiKVBaabHHX PeuoBHH AJA iHra-
Aaniitioi Tepanii. Opepmani Takum musxoMm
“TYMAanK» BIASHAYAIOTECH BHCOKOIO AMCREpCH]-
CTIO.

Cyuacua Texuika doxyeuposxu YIbTpa-
SBYROBHX xBuib (J1. JI. PosenGepr, 1949),
KA JI03BOJISIE CIPAMOBYBATH | KOHUEHTPYBATH
UYUKH YALTPASBYKOBHX XBHAb Ha pisHifl rau-
OUH] B TKAHHHAX OpraHiaMy, 1aaa MOMIHBICTE
BHEODHCTOBYBATH 1X A48 ninef EKCNepHMeH-
il TAALHOI isiosorii. 3oxpema, pany asTopie
Puc. 10. Cxema yerawomxn aas  (Ppeit, 1953 Opeit MocGepr, 1954) spagao-
BHKAHKAHHA = NOUKOAMEHE ¥ o 38 AONOMOTCDI0 (POKYCHPYIOURX TPHAANIB BH-
LcHipamia Hepsosil cwerei ool ¥ TBAPHH YPaXkeHHA NeBHHX DiTSHOK
38  JomoMoro oRveoBAHOMD s A = £ %
ny9KE  yaLTpassyKosux koaw- TOJOBHOTO i cnmuHoro mosky. Ipm oMy Gy-

Badk, (3 polory $Ppes, Moc-  J0 BCTAHOR/ACHO, L0 HEpPROBI KAITHHH piznux
Gepra, Gepuapga | Dpeq). THTTiB

I — Crystal; 2 — Leps: 3 Foca]

int: 4 Paointer; 5 Allgument  Ady
ustmenis; § — Concentric Lends,

f10-PI3HOMY pearyioTh Ha 3aCTOCYBAHH:
viawTpassyky. Orke, sacrocyBanus VJALTpa-
SBYKOBHX XBHJb CTBODHE HOBl MOMIHBOCTI
LA NochiHEKIB, o NpamooTs B ranysi Bu-
BUEHHA QYHKUIH nenTpasenoi HepBosol cHeTeMu.

Bukopucrosyoun saacrusicrs YALTRASBYKOBHX XBHIL NOIHPIOBATHCE
N0 cEaaHili naaguni, ska NOCTYNOBO 3BYMKVEThCH, npu sauypenni 1 y pi-
JHHY HaTl KOJHBHHM Bifipatopom | KOHUEHTPYBATHCE Ha BiARHOMY BicTpi
T4KOl NAaiHUKM, BAATNOCH BRENCHHAM 33 AONOMOrold MikpoManinysistopa
OpHKpINIEHOl Mo KiHuHKa TaKol ckasmmo; naluuky Halitonmol keapnosoi
FOJNKH BIAHBATH Ha oOMemeny AITAHKY KAiTHHH.

YaeTpassykosi KoJneamis AICTAIOTL yee  Giniy INHPOKE OpaKTHUYHE
3ACTOCYBAHHA B PisHHMX ramyaax Meauuunn. Pyilnisma, crumymownoua | qi-
KYBAJALHA s YALTPA3IBYKY OPHBEPTAE Mo cefe Aenani GLIBIY YBATY mocaig-
HUKiB | Jikapis, Creopeni peassni Mox/iupoct] SACTOCYBAHHSA YIALTPASBYKY
oA uigelt giarHocTHrm, ¥auTpaseykosi koanpanms MilHO 3afiEaJH RocTofiHe
Micie B TeopeTHumil i Op2KTHYHI MikpoGiosorii. dyme NEPCOEKTHRBHUM €
X SACTOCYBAHHS B EKCNIEPHMEHTAMLH]f hisionorii i narosorii, danbue Bu-
BHeHHA Giodoriyaoi nij YALTPAIBYKOBHX KoJAHBAHL MOMKE iCTOTHD CAPHATH
UHPOKOMY 34CTOCYBAHHID YIETPA3BYKOBHX KOJHBAHL V DisHMX ranyaax me-
AHIIHHK.
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FOTOBJIEHHS HafiTon
BHTOTOBJEH] «03BYy-
, EMyabeis Kamdop-
Bnm:up ICTOBYBAHAH
)} PEBMATHIMY Vik-
amm 0,25% -uufl mi-

AK NpoMimHe cepe-
IKipol0, MOMKHa go-
OKOTO NPOHHKHEeHHS
anaug i lyasrec,
aH, 1940,

b BHTOTOBJGHAA 3a
IX KOJIHBAHL €TyMAa-
PEYOBHH Aaas imra-
iHI TAKHM masxoM
HCOKOI0 gHCTepoHi-

(YCHDOBKH YJbTpa-
PosenGepr, 1949),
'H | KOHUEHTpYBaTH
L1b Ha pisHifi rau-
, J1alla MOXIHBICTE
nizelt excnepumen-
Md, pAny aesTopis
bepr, 1954) mnago-
HOMHX NpHAaLiB Bi-
HA MeBHHX IiTAHOK
<y, Ilpn usomy Gy-
Bl KAITHHE pisHHX
» HA 34CTOCYBAHHA
OCYBAHHS  YJbTpa-
HOBI MOMJIHBOCTI
I0I0TE B rafdysl Bu-

b TOIHPIOBATHCE
3aHypensi i vy pi-
a BLILHOMY ®micTpi
IKpoManinyisTopa
TOHLIOD KBAPLOBO]

IHPOKE NpPaKTHIHE
THMyJI00Ya i Jai-
hIIY ¥Bary nocaig-
dHHA YJILTPA3BYKY
3AHHAIN gocToline
NePCHIeKTHEHAM €
iorii. Haaeime ng-
ICTOTHO COPHATH
3HHX TAJAV3IEX Me-
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