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PACteT mApaMeTpOB TpaBChOpMATOPA

Tlocite BEIGOPA CXeMS! BEHIIPAMATEILS, CIIAKHBAOMEr0 QRIBTPA H THIA
BHNPAMATEISHEIX HOZOB CIEAYeT PACCHTATH NAPAMETPH TpeGyeMoro
TPAHCQOPMATOPA H PEKIMOB PAGOTE BCEX YIEMEHTOB BHIPAMHTEIIA.

'Hike IPHBOTHTCR TOATOK TAKITX PACHETOB.

1. OnpezesIseM CONpOTHBIERI BIOPHTHON OGMOTKH TparcdopMATOpa
7zp W BeHTITeH TIPH IPSMOM CMEIIeHHH /iy, @ TAKKE COMOTHBIERHe ($asst

‘BHIIPAMHTEN.

_JYa |_JBf

m

T j— CPeIHSA IIOTHOCTB TOKA B 06MOTKAX Tparcdopmatopa, A’
B — MaruTHAY HEAyKIHES, T
f~acToTa Bx0MHOrO HANpsKeRNT, Il
Ha IpaKTHKe T4 BEMPAMHTETell MOIHOCTSIO o 10 BT BEIGHparoT
Fp~(007...0DR;, a 1A GhmpMMETeNell MomHocTso  210Br
Fyp ~(0.05...0089)R;.-
CONpOTHBICHHe BEeHTHIeH, BKTIOTCHHBIX B IPIMOM HAIPABISHHH 7y,

MOKeT GHITh HafieHO H3 CIPABOHBIX AAHHEIX HA KOHKPETHBI THI BHIIPS-
'MHTeJIBHBIX THOJIOB:

20 Trpepes ®
ip cp max. mpep

15 OJHONOYTIePHOAHOM H ABYXTOYIEPHOAHOH CXeMbl BBIIPSMICHAT
€O cpemHelt TOUKOM: 7=y +7zp + Re, 4 ZUT% MOCTOBO CXeMBI BEIMDAMITe-
HES 7 =1y, +7yp + Rp. ConpoTunieme Ry, — 9T0 AKTHBHOE COMPOTHBTE-
mMe  crixusaomero  RC-mITpA, A1 STHX  QHIBTPOB
Rg ~(0.1...025)R,

2. ]l cTy9as aKTHBHO-EMKOCTHO# HATPY3KH HEOGXOTHMO OTpeTeTHTS
BenoMoraTeTbHHe K03 duHenTE A, F, D, B, H.

JI71% 0HOTIOTYTIePHOTHBIX BEITPAMATETelt
4= [©)
JI1% ABYXIIOTyTIeHOTHELX BHIPAMHTETeir

I
20,

(10)
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3aTeM HeoBGXOTHMO ONpETeTHTS OCTATHHEIE BCIOMOTATETHHBIE K03(-
HUHEHTE MOAHO C HOMOWBIO FPAdHKOB Ha pC. 3, 4
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Puc. 3. Tpaguxn 21 paciera xosdumuertor D, F., B

Ha pHc. 4 TIOKA3QHSI 3ABHCHMOCTH” 1 — T4 OTTHOTOTYTIEPHOTHELX BI-
IpAMHTENe]i; 2 — 1% ABYXIIOTYTIePHOTHEIX 1 MOCTOBHIX BHIIPMHTEIIeH.
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Puc 4. Tpagmas 113 pactiera xod dummenta H

Tlo sazamHoMy KoS(QUUEeRTY MyITbcamn k, ONpeeILeTCs EMKOCTh
KOHAGHCATOPA BHXOAHOTO EMKOCTHOIO PHIBTPa, Mk
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3. PaccunTEIBaeM IapaMeTpE! Tparc(opMaTopa mo T, 3:

* ZeficTBylomee sHaveRue Hanpskernt Uy 1 Toka I, BTOPHTHOR
0GMOTKH TpaRC{OpMATOpa;

* MEEEMATHHYIO TpeGyeMyro MOMHOCTH BTOpHTHOF OGMOTI Tpac-
$opmatopa Py

Tabxuma 3
TlapaMeTpsi TPAHCHOPMATOPOB BEINpAMHTENE,
PaOTAIOMIEX IpH Pa3-THYHOR HArpy3Ke
Tan Tum | Tlapamerps: BTopHHHOI 0GMOTKH TpascdopMaTopa
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TlocTpoenie BpeMEHHBIX AMATPAMM BHIPAMATETS

Ha pHC. 5 TIPHBEIEH IPHMep TIOCTPOHHS BPEMEHEBIX HATPAMM OZEO-
Oy TIEPHOZHOTO BEIIPSMATENI ¢ @MKOCTHBIM QHIBTPOM.

e

T T

Puc. 5. BpeMeHHbic AMATANME! OTHOMOTYTICPHOAHOTO BETPIMATELL
 eMmocTHER! drTETPOM

KoHTpo/bHBIe Bompockr: cM. Bompocst Ne 1-16 K Teme paszema 2
'HACTOSIIMX MeTOHeCKIX YKA3AHMHI
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BapHaHTHI HHIHBHIYaIbHOTO 3aJaHHA

e FE—
1 Uy=30B: I;=4A: k; =0.025: U;=220B:f=50Tm; n=1
2 Ug=12B: ;=10 A; ky =0.03; U;=220B;f=50Tm; n=1
3 Ug=50B: I;=10 A; ky =0.06: U;=220B: f=50Tm;; n=1
4 Uy=27B: ;=35 A; k; =0035: U;=220B:f=50Tm; n=1.
S Uy=12B: I;=0.08 A; fy =0.08: U;=220 B: f=50Tm; n=1.
6 Ug=15B: ;=12 A; ky =0015: U;=220B:f=50Tm; n=1.
7 Uy=30B: I;=25A; k; =0075: U;=220B:f=50Tm; n=1.
8 Uy=27B: I;=2A: k; =006: U;=220B: f=50Tm: n=1.
9 Ug=12B: I5=0.015 A; ky =0.08: U;=220B; /=50 Tw; n=1.
10. [ Ug=9B: ;=004 A; ky =0.07: U;=220B: f=50Tm: n=1.
1 Ug=15B; 1;=25A; ky =0,06; U;=220B;=50Tm; n=1.
12, | Ug=15B; I5=125A; ky =0.025: U;=220 B: /=50 Tmx: n=1.
13. | Ug=24B: I;=1.6 A; ky =0.04: U;=220B: f=50Tm: n=1.
4. | U;=30B; I;=24A; k; =0.07: U;=220B: f=50Tm:
15, | Ug=5B: I;=001 A; ky =0.05: U;=220B: f=50Tm: n=1.
16. | Uz=100B: I;=3 A: ky =0.015: U;=220B;
17. | Uy=27B: I;=55A; k; =0.05: U;=220B: f=50Tm: n=1.
18. | Ug=12B: I5=0,03 A: ky =0.03: U;=220B:f=50Tm; n
19. [ Ug=24B: I;=42A; ky =0.07: U;=220 B: f=50Tm:
20 | Uz=5B: I;=15A; k; =0.05: U;=220B:f=50Tm; n
21 Uy=30B; I;=055A; ky =0.04: U;=220B; f=50Tn;
22 | Ug=27B; I;=4.5A; ky =0.09: U;=220 B: =50 T
23 | Ug=9B: ;=52 A; ky =0.05: U;=220B:f=50Tm;
24 | Uz=15B; I;=0.065 A: ky =0.04: U;=220B; -
25

Ug=5B: 1;=0,015A; k; =0.075: U;=220B; /=50 Tw; n=1.
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Tlpomece pacveTa BEIPSMHTSNBESIX YCTPOHCTB MOKEO pA3IeTHTE
2 HeCKOTBKO STAIIOB:

1. AHamI3 HCXOZHBIX JAHHBIX H BHGOp IPHEUMIEATEHOM CXEMS! BBI-
mpMETeNS.

2. Pacter apaMeTPOB CIIAKABANMIETO QIISTPA.

3. PacteT MApaMeTPOB BEHTHISHOTO y31a H BRG0P THIA BEIIPAME-
TeTLHBIX THOTOB.

4. Pactier napameTpos TpascdopMmaTopa.

5. TlocTpoeHHe BpeMeHHEIX THATPAMM PACCTHTAHHOTO BEIPAMHTEI.

‘BhiG0p MPHENNIHATEHOM CXEMBI BHIMPAMATENS

BHIGOp CXeMBI BHINPAMHTENT IPONIBOLIT B 3ABHCHMOCTH OT SHATSHHS
TpeByeMoii BIXOHOM MOIHOCTH, BHIXOZHOTO HANPKSHIA, KOS(QOHIEERTa
myThcamm, meTa $a3. KpHTEPHSME 1% BH6OpA KOHKDETHOTO BEIA BE-
IPAMHTeNS CAYAAT ZOCTOMECTBA H HEAOCTATKE.

O0HONOTYMEPUOOHEIE GHIMpAMUMEN TIPHMEHIOTCA B OCHOBHOM C BH-
X0AHOH MOmEHOCTE0 X0 10 BT H B TeX CIyHafx, KOrAa ZONYCKASTCS CPABHE-
TeTHHO BHICOKMH Kod((HIMEHT myThcammit. TIDEMMYMIECTEOM TAKHX BHI-
IpAMHTeNeli SBISOTCS IPOCTOTA H BOIMOKHOCTS PAGOTATH Ge3 Tparcop-
Maropa. VX HeOCTATKE: HE3KAS 9ACTOTA NyThCALNH, BBICOKOR OOpATHO®
"HANPSKeHIe K BHIIPAMITEBHBIX THOAX, ILIOXOE HCHOITH30BAHHE TPACOp-
MATOPA, IO MATHIHBAHHE CepIeTHNKA TPARCQOPMATOPA IOCTOSHABIM TOKOM.

Jeyxnonynepuodnsie GenpaMument co cpedueil mouxoil IPHMERSIOTCS
1IpH HANEKEHAIX HAPYIKH ZO HECKONBKHX eCATKOB BOTST H BBIXOXHOH
MomsocTH 20 50 Br. Ha BHIXOZe BHIPSMATeNs yeTamapmmeaor - mmm IT-
o6pasmsie LC-  RC-QUTSTPE. TIpeHMyIecTsa STHX BETIPAMATETeH” TOBHI-
ImeHHAS 9ACTOTA Ny TBCALI, MATOE YHCTO BeRTHICH, BOIMOKHOCTS IPHMe-
‘HeHIS OGWETo paTiaTopa G¢3 M3OIALIM BEHTHIEH, MaToe NaleHHe HANpS-
KeHHS Ha BeHTHITX. HelOCTATKI: GONbIIasT TpeGyeMas TaGapTHAT MOM-
HOCTB TPaHCHOPMATOPA, MOBBINeHHOE OOATHOR HANPSKCHHE HA BEHTHIS-
'HBIX IHOJAX.

Mocmosas crewa BRNPSMISHRS TPHMeHSeTcs Eambomee wacro. Hx
MOAHO HCIIOTB30BATS IPH JHOGOM XAPAKTepe HATPYIKH (EMKOCTHAL, HEAVK-
‘THBHAS) IPH BIXOHOM MOIHOCTH 20 300 BT. Ee IPAMHAIOT ¢ EMKOCTHEDM,
T- mm T-obpasmsnmm LC- B RC-GmusTpamm. JIOCTOMHCTBAMH MOCTOBBIX
BHIpAMHTENeH SBITOTCA: TNOBHIISHHAT YACTOTA NyTbCALIH, HeGOTBIIOS
06paTHOe HATPKeHHe Ha BHTPAMATETHHHIX THOTAX, 5bdEKTHBHOS HCIOTS-
30BaHe TpachopMaTOpa. HeIOCTATKAM SBIIOTCH: NOBHINEHHOS NATRHHE
HANDTASHHS HA BHTIIIX, B Pe3yIBTATE Ser0 ee He PEKOMHAVIOT IpHMe-
HAT NPH HANPTASHASX HATPYSKH Mefiee 5 B; HeBOIMOKHOCTH YCTAHOBKH
OIHOTHITHBIX BeHTHIIei Ha OTHOM PAIHATOpE 6e3 H30MHPYIOMAX IPOKTATOK.
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OCHOBHBIC BHIBI CTTAAHBAKIINX QHISTPOB H 0COGEHHOCTH HX
npmMererns

PesxmM paGOTH! BHPAMHTENS B IEATHTSTBHON CTENEHH ONpeIelieTcs
THIOM CHIZKHBAONErO (RISTA, BKTIONEHEOTO HA €ro BBIXOZE. B Mato-
MOIIHEIX BEINPSMHTENSX, NHTAIOMNXCS OT OTHOAIHOM COTH NIePEMEHHOTO
TOKA, MPHMEHSIOTCA NMPOCTiIIHe EMKOCTHBIE (HIBTPH, B BBIIPAMHTEITX
cpereli 1 Gomsmoli MomsocTi — [-obpasaste LC- 1 RC-gmstpst 1 I1-
otpasiste CLC- 1 CRC-QRIBTPSL

OCHOBHEIM TIAPAMETPOM CITAKHBAIONINX QHTHTPOB FBILETCH KoIDHH-
IHHT CrIAKMBARNS ¢

fae
Ko
The k o — Ko3HITHeRT MyThcamiit Ha sxo%e GRITPA; k, ,, — Kosdpmmm-
eHT Iy TBCAINI KA HATpY3Ke
Hnoyxmueno-enxocmusie utomps (T-o6passi LC-gmustp 1 TI-
oGpassBiit CLC-QIISTp) MHPOKO NPHMEHSOTCA IPH MOBBIIHHEIX TOKAX
"HATPY3KH, IOCKOTBKY NAXeHHe HAIPKEHIS HA HIX MOKHO CISTATS CPABHI-
TemsHo BeGomsmm. KILI y TAKHX QHIBTPOB JOCTATONHO BRICOKH. Hezoc-
TATKH MEAYKTHBHO-EMKOCTHBIX (QHTSTPOB: GOTBUe TAGAPHTHEIE PAIMEPE!
H Macea, TIOBHIIIIEHHEI YPOBEHb TeKTPOMATHATHOTO H3IYISHHS OT TeMeH-
TOB QITBTPA, CPABHHTEIBHO BHICOKAT CTOMMOCTS H TPYAORMKOCTS H3TOTOB-
Terma.
Hanboree mmpoko menoms3yercs T-obpasasiii LC-guustp (prc. 1).
113 5 eKTHBHOTO CTIaKHBAHIS Ty THCAITHI TAKIM (HIBTPOM HeOGXOMIMO
‘BBIIIOTHERNE CIIeAYROMIX YCIOBH

[¢}]

1
Xo=——<<Ry X; =moL>>Xc. 2
=B Xy 3 @

:df“;k,, g

L

Puc. 1. HnAyKrmso-EyKoCTHEN CrIaAMBaiomH GHISTD

Tlpr HX BHONHEHHH, MpereGperas NOTepAMH B Apoccerte L, 1t kosd-
(pUMeHTA CTIKMBAHIS MOKHO JAICATS:
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JI15 TOTO STOGH! HIGAKATS PEIOHARCHEIX ABICHNH B QHIBTPe HeobXo-
mMO BHIGHpATB g >3 . KpoMe 5TOTo, OJHIM H3 OCHOBHEIX YCIOBHI SBISeTCH.
oBecresiermie SBHO BEIPAKCHHON HRIYKTHBHO peakimn QWISTDA Ha Bhl-
IAMHTeNb, HeOBXOAMMOl AT GOMBIeH CTAGHIHHOCTH BHEINHeH XapakTe-
PpHCTHKH BRmpaMETens. TIpH HEAYKTHBHOH peakumn (HIBTPA, ASHCTBYHO-
Ilie IHATCHIA TOKOB B BEHTHIAX H OGMOTKAX TPAHCHOPMATOPA MeHbIIe.
115 0fecTeterIs HEAYKTHBHOM PeAKIHH HEOBXOAMMO, TTOGHL

I 22U, 2Ry
m? -Dmel;  (m* -Dmo

@

T1-ofpasietii CLC-(IIBTp OTIIACTCS OT OmHcanKoro LC-GumsTpa
mraen eme omHof EMKocT Co, BKTIOWaeMofi Ha BX0Te GUIBTPA. Pacter
TaKITX QHITBTPOB POUSBOZAT B BA STANA, CHAYATA PACCTHTHIBAIOT EMKOCTS
KomzercaTopa Co, HCXOA% 13 ZOMYCTHMOH BeTHTHHEL Ty THCAIIHH HATPEKe-
HHS HA HeM, 3aTeM MO NPUBEIIEHHEIM BHIIe GOPMYTaM DACCIHTHIBAIOT I-
o6pastoe spero. HanGoTsmmit Kosppumment criaxusarms 5 I1-o6paston
¢msTpe RocTHTACTCR MPH Co = C;

TIpn BEIGOpe KOMIEHCATOPOB JHIBTPA CETYeT CETMTS 3 TeM, TT06H!
OHE GBUTH PACCTATANBI HA HAUPSKeHHe, IpeBBINAioMee Ha 15—20% Ha-
MpAKeHHE XOTOCTOTO X07a BEMPAMHTENE TIPH MAKCHMATEOM HAMDSKEHHI
CeTH (4ATOGH YIeCTh NePRRANPIASHILS, BOHAKAIMIE [P BKIONCHIH Bbl-
npamTens). HeoGXoQmMo Takke, TGB! aMITHTYIa NePeMHHOH COCTAB-
JIomeli RANPSASHAS HA KX He NPEBHIIATA IPEeIsHO AOMYCTIMOIO 3Ha-
e,

Pesucmueno-guxocmnsie GuTMPH MeTecoobpasHO IPUMERSTs MpH
MaTBIX TOKAX HArpy3Ki (Meree 10—15 MA) i HeGOTBIIX TpebyeMBIX Ko-
3(@umenTax crIaKuBaHAS. [[0CTOHHCTBA STHX QHILTPOB — MATEE Ta0apH-
T H Macca, R3KAS CTORMOCT. HelIOCTATOK — CPABHHTESHO GoTbIoe a-
e Hanpsxenms Ha GmbTpe (710 crmKaeT KT yCTpofcTsa BHIpAMTe-
HES B HeT0M)

Tlpocreiimmit T-o6pasksiii RC-GRIBT (pHc. 2) COCTOHT 3 GaracTHo-
To pesucropa Ry m xomzencatopa C;. KO3)OMINEHT CRINKHBAHIS TaKoro

uIBTpa BEHCISETCS MO popMYTe:

FaRy ©

=maC- .
qmmeH%
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Puc. 2. Pe3HCTHBHO-EMKOCTHEIH CIIAKHBAIOMIHE QHIBTD

Conpormmterne guETpa Ry SHOMPAIOT H3 YCIOBRA AOMYCTINOTO Ta-
eHHE HATPSXEHTIA Ha GETBTPe HITH HCXOK 13 3atammoro KIU 1 mo dop-
sy

-
Re- Rs(ﬂ n) ©

Orrrivassns camaercs KTT mopaka ~0,6—0.8

Pacwer TLopasmoro pesicraso-SMKocTHOr0 GmsTpa (or0 cxeMa
BKTIONACT JOTOTHATETRB KoRTeRCaTop Co, IOKA3ARHEI Ha PHC. 2 K-
THPOM) TPOMSBOTHTCA, Kak H B cydae I1-o6passoro CLC-HISTPa, B T8
Tama TIocTe pavIeTeRNA TOro QEISTPA Ha EMKOCTHOH Co 1 T-0Bpasmsrit
LCy-dumsTp.

BIG0p BHINPAMATETHHBIX T0T0B

J115 TOro TT0GH! BEIGPATH THI MY IPOBOTHAKOBIX AHOAOB BHIIPAMI-
Tl HeOGXOZAMO PACCHHTATS € YHeTOM XapaKTepa Harpy3KH OCHOBHBIE Xa-
PAKTEPHCTHKI BHNPMHTEIS 110 POPMYTaM TabL. 2

* 3HAMSHN MAKCHMATSHOTO OGPATHOTO HANPSKEHNS Ussp mas. IPH-
KIATBIBAEMOTO K CHVIOBBIM AHOZAM IPH PaGOTe BEIPMHTETA BHIGPAHHOTO
Tima;

* MaKCHMATSHOR JHASEHNE IPANOTO TOKA yp cp guas ATOTOB,

XapaKTep HATDY3KH BEINPAMHTENT MOKET GHITh AKTHBHSIM (R), AKTHE-
‘Ho-HEAYKTHBHENM (RL) HIH AKTHBHO-EMKOCTHEIM (RC). BEIAMATETS ¢ BHI-
XOHBIM EMKOCTHBIM HIH PESHCTHBO-EMKOCTHEIM (QHISTPOM CMTACTCS Ha-
TPYASHHEIM Ha AKTHEHO-EMKOCTHYIO HATPY3KY, A BBIIPSMHTEIS ¢ QHISTPOM,
"HAEEAOIIMCS HA HEAVKTHBHOCTS — KA aKTHBHO-HEYKTHBHYI0 HATPY3KY.

TIph HATIEN AKTHEHO-EMKOCTHOH HATPYIKH AMITHTYAHOS H ZeHCT-
‘ByloIlee 3HAUEHHA TOKA BENPIMHTETHHEIX HOIOB MOTYT CYIIECTBEHHO Mpe-
BHIIATS pacteTHOE cpeaHee IHauerHe. TI0STOMY B HeIX HCKTIONEHNS Mepe-
TPYSKH BHINPAMHTENBHEX JHOZOB HA NPAKTHKE IS OZHONOTYIIEPHOTHOTO
"BHTPAMUTENE HCTIOTs3YeTe MOBBIMAMIHI KOX)GMIMEHT 2.2, 2 A8 ABYX-
‘moymepromzoro — 1.1
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Tabnuma 2

TlapaeTps! BEIIPAMETENA IpH paboTe Ka PaSTHTHYIO HATPYIKY

Tun Tun Pexan paboTE! AHOZ0B . P
BEIIPAMHTEN Barp. | Usspmex | Jopep | Tpa | Tpepmmn | "% | 7%
T
R =, 1, =1 , 157 | fux
P— s 4| 3l 4
omonomymepnox- | pe | 33U, | I 1y L.
‘HEIL c
Uy I 2y 157 fw
1 x
R | | i I |oss| 24w
P— i |yl 3l 2
mByxmomyeprox- 1 £ 21,
‘HEI CO cpemHeit aC | 28 Pl 74 | | M=
TouKOH 1
RL i | 5l I 066 | 2w
® B2 a2, o | 24
Omogasmmti 1 F |,
MoCTOROH & 3% 7l |5 | 2=
RL 11.; 1 0.66 | 2 fux

VAHTHBAS BHIIEHITOKEHHEE PEKOMEHIAINH HeOGXOTIMO TOT0GpATE
M0 CTIpaBOUAHKY HaHGOTee MIOTXO KM THIT HOTYTIPOBOTHIKOBEIX AHOTIOB,

ECIn XapakTep HArpy3KH BBIPSMHTENS aKTHBHO-eMKOCTHOH, BBIGOP
THIIA BETIPSMATETBHBIX AHOZOB BHIIOTHASTCS B ABA STAma. Bo-TIepBBIX, He-
OGXOZIMO PACCTHTATS JHATCHIE MAKCHMATBHOTO OGPATHOIO HANPACHHS
Uopmax. @ TAKKE OIEHHTS MAKCHMATEHOE CpelHee IHATEHHe TIPIMOTO TO-
KA, IPOTEKAIOIETO Hepes OB, Lnpcp puax 1O (OPMYTaM Tabx. 2 ATH aK-
THBHOTO XApAKTepa HATPY3KH H 1O AQHEBIM SHATCHHAM NpEABAPHTEITHHO
‘BHIOPATS THII AHOOB. 3aTeM PACCTHTATS BCIOMOTATETSHEIE KOS(GHIHEHTS
0 opMYIaM H TpapHKaM, NPHEEICHHEIM B CHCAYIOMeM pasiele i mepe-
CHNTATh OCHOBHBI XAPAKTPHCTHKH BHIPMHTEIL 0 TAGL. 2 AIS AKTHBHO-
MKOCTHOIO XapaKTepa HArpyKii




