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1. BBEAEHHE: onpejejeHde, HPpUHLAN PadoTel, Kiaccuukauns
' 4 OCHOBHbIE XaPAKTEPHCTHKH GUALTPOB

B npuHime, mobbie Heny ¢ MEAYKTHBHOCTAMH H §MKOCTAMH 06/1a/at0T cIio-
COOHOCTBIO JIydIle MPOIYCKATh CHIHAMB! OHHX HaCTOT H NOJABNATH CHCHAIB! APY-
rux yactoT. Ho kak ycTpoiicTBa, CHEIHANBHO NpeAHa3sHAaueHHBIE U 9THX ueneti,
anexmpuneckue yacmomuwie Gurvinpsl - smo LC unu RC uembzpéxnoﬁrocuuxu, npo-
nyckaute K NPUEMHUKY CUZHATbE ONpecenénnozo ouanasona yacmom. OHI MOTYT
OBITH KK CHMMETPHYHBIMYL, B Bide T- unu J7-CXeM, Tak ¥ HECHMMETPHYHBIMY B
BHLE ] -CXEM.

Tpunyun pabomei GUIETPOB Ga3UPYETCA HA TOM, YTO HHIYKTHBHOCTH H EMKO-
CTH OKa3bIBAIOT PasHbIe CONPOTHBICHHS CHIHANAM HU3KAX H BHICOKHX HacToT, a
TaKoKe Ha TOM, 9TO B Iensx ¢ LC-3neMeHTaMH BO3MOXHEI PE30HAHCHBIE PEKMMBL.

DNeXTpHUecKHe QHITETPE] IPHMEHSIOT B PAAMOTEXHHUKE H TE/IEBUACHUH, B Teje-
donnoit u TeserpadHoli ces3u. Ho focTaTOMHO MHMPOKO OHY IPHMEHAIOTCS B ap-
TOMATUKE U B YCTPOMCTBAX TPOMANEKTPOHMKH. Briepseie jxe 0B ObIIN MPUMEHEHb!
PYCCKUM BOSHHBIM HHXXEHEPOM CBS3H — KanuraHoM I'eopruem [eopruesnuem Mr-
HaTheBHIM euié B 1880 rony.
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Ha pucynke npecTaBlIeHb! THIIOBBIE CXeMbl QUIBTPOB, T CONPOTHBICHUE Z;
Has3BIBACTCA [IPONOCILEBIM, & COIPOTUBNEHHE Z; - TOTIEPEYHBIM CONPOTHBIICHHEM
dunsTpa. [Ipou3BeneHyeM COTPOTHBICHUH Zi* £, ONPEENIIOTCA OCHOBHEIE CBOH-
cTRa HHUIBTPOB.

DnexTpraeckue GWIBTPH Kiaccu@uyupyrom IIo OCHOBHLIM CBOKCTBAM, IO CXe-
MaM, 110 HCTIOJIb3YEMBIM 3TeMEHTaM H 110 IIPOILyCKaeMbIM JacTOTaM. '

*[lo coficTBaM pa3nmuaroT QIILTPH THIA “A”, 71 KOTOPHIX XapakTepHo, YTO
IPOU3BEIEHME MX IPOJOALHOTO H MOTEPETHOTO CONPOTUBIEHHA €CTh KOHCTaH-
Ta, He 3aBHCAINAA OT YaCTOTHL: Ly 24, = K = const # Aw), u Gonee cnoxmbe, HO
u Gosiee kauecTBeHHbIE QUIBTPHL THIIA “m”, Y KOTOPBIX Z;'Z, =f(0).

*[To cxemaM GuabTps! OpiBaror I I7, T - o6pasHble, MOCTOBEIE, OHO3BEHHEIE
H MHOTO3BeHHbIe. PasmauaroT ewié ¥ GHARTPHL, NOCTPOSHHEIE HA OCHOBE [ -3BeHa-
TIPOTOTHIIA ITO LIENOUYeTHOM cXeme, KoTopsie Gonee H3BecTHBI kKak GHIbTpeL barrep-
popTa u Yelpiuiena. :

*[To HCmoNb3yeMbiM ateMeHTaM pasmudatoT LC, RC u Nbe30KpUCTALTHYSCKHE
buneTphl. LC-dunsTpsl cuntaores GunbTpaMu 6e3 notepb, HOCKONLKY IPUMEHS-
H0TCS HA CPaBHUTENHHO BRICOKHX 4ACTOTaX, Fae wl >> 7, B HHIYKTUBHOCTH MOX-
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HO CYHTATh NOYTH uieanbHOH, RC-PUABTPHI — 370 GUILTPHI ¢ IOTEPIMHI, WX TpH-
MEHSIOT B IETLAX ¢ MAIbIMA TOKAMH Harpy3kH, B TAKUX, HAOPHUMEP, KaK BEICOKOOM-
HbIE BXOZIb! YCHIuTeNeH, B 2/IEKTPOHNKE OHM IPHMEHAIOTCS B CONETARMH C ONepa-
HOHHBIME YCHIHTENAME- OV 1 COCTaBNAIOT HENbii KIace Tak HAa3bIBAEMBIX aK-
THBHBIX RC-QUIBTPOB. . ‘

*TTo nponyckaeMbiM HacTOTaM PasiiayaroT QUIBTPEI HIDKHUX YaCTOT - HIIQD KO-
TOPBIE IIPOIYCKAIOT CUTHAIBE ¢ YacToTaMit 0 + ep, BBICOKOUACTOTHBIC QHIBTPEI
— BYQ, xoTOpBIE NPOIIYCKAIOT HYACTOTHL (ep + o0, & TAICKe MONOCOBEIe — /TP U 3a-
rpaxpamomne — 3@ GuneTphl, KOTOPEIC MPONYCKAIDT HIH, HATPOTHB, HE TPOIyC-
KaloT CPaBHUTENBHO Y3KUM JHUana3oH 4acToT 0T @ A0 w.

Jluamna3on 4acToT, npomnyckaeMblx GuibrpoM 6e3 3aTyxaHus, HA3BIBAIOT HOJIO-
coif mny 30HOH HpO3padHOCTH GHUIBTPA, & AUANa30H YaCTOT, B KOTOPOM CHIHANLI
oCnabnfr0TCA QUILTPOM, HA3BIBAIOT 30HOK 3aryxaHus GuisTpa.

*IIpu onucanuy GUIBTPOB MONB3YIOTCA YPABHEHUSIMH 4X-IIOTOCHHKOE B mnep-
Gommueckux GyHKIUsx. Uepes chg, shg 3aNMCHIBAIOT ¥ BhIpaKeHHs paboYnX Xa-
PAKTEPUCTHK (QUNBTPa, MO3TOMY HANOMBMM HEKOTOPHIE COOTHOINEHHS M3 IMIIep-
6ommueckolt TpuroHometpun: bpoumnreiin U.H, Cemernser K.A. CnpaBoynnk mo
MarteMarnke, 1962r., ctp.193-197. :

shx

X -X X ~X :
th=—e———-——f——~—; ' chx= E...ji._.; Cee 1+_thf=62x;
2 2 1-thx
chx+shx=¢"; sh(at jb) = sha-cosb * jcha-sinb;
ch’x—sh’x =1, ‘ch(a t jb) = cha-cosb t jsha-sinb;

*VPABHEHHSA 1t XAPAKTEPHCTHKH SHIBTPOB.

TeopeTndeckue MOMOKEHUS, OTHOCALIMECT K QHIbTPaM TUNa “k”, SBIAIOTCS
pasBATHEM TEOPHU HNACCHBHBIX 4X-TIOMOCHUKOB. IIpHMEHHATENBHO K QWIBTpaM, Kak
CUMMETPUYIHBIM. YETIPEXTTOMIOCHUKAM, IIOCTPOSHHBIM U3 LC-3/1eMeHTOB U pabo-
TaJOLIMM Ha COTNIACOBAHHYIO HATPYy3KY, YPaBHEHHH YIIPOLIAIOTCSL. _

Dunsmper xapakmepusyiom HOMAHAIBHBIM XapaKTepHCTHYCCKHM COTPOTUBIE-
HHEM p H 4acToTolf cpesa wep, fep, KOTOpas SBISETCA TPAHHYHON MEXIY 30HOM
HpO3pa4HOCTH M 30HOMH 3atyxaHusa ¢uibrpa. KpoMe 3T0rO0, KaK # nro0ble I{pyme
4%-~TIOJFOCHHUKH, GHIHTPHI XapaKTEPH3YIOT 3aBHCHMOCTAMY KO3bQHUIHEHTA 3aTy-
xanud (ocnabnenus) a(w), xo3dd. $aszsl b(w) ¥ BONHOBOrO COMPOTHRIEHUS Zc(w),




KOTOPBIC 30eCh IPHHATO HA3bIBATh PAOOY UMY XADAKMEPUCMUKAMYU Qunbmpa.

Bripaxenus paboqax XapaKTepucTuK a(co), b(w), Zc{w), a Taxske rpasALE 30+
HBEI IPO3PAYHOCTH (GHIBTPA NOTYTAIOT U3 BRIpAXEHWH 4, B, C - xo3thduueHTOB
KOHKpPETHOM cxeMbl (MIIbTpa — YeTHIPEXNOMIOCHHKA, PACTIHCAHHEIX Yepes IHiep-
Comuyeckue QyHKIHH.

HanoMu#M ypaBHEHHS H HEKOTOphIE COOTHOLICHU: a8 T u I/-cxeM cHMMeTpHd-
HbIX 9eTBIPEXTOMOCHHKOB.

Uy=4U, +Bl;; Uy=Uychg+Zely shg;
I1y=CU;+DI,; L, =U,shg/Zc+ 1, chg;

o Z Z.Y, oL 2 -
A~1+-Z— R s LR =1+1w ]coC=1_co LC=chg;
Z3T. >22n 2 2 2 .
chg =ch(a+b) =cha-cosb+ jsha-sinb; 1.
B=2Zm=Zu shg; [2] C= =——-shg ; B3]

Z £3r  £er
Y peaktuBabX LC-pUABTPOB CONPOTUBICHAS ZII M ZT — 3TO YHCTO MHHMBIE
9HCIA, T03TOMY K03 hHIHERT 4 MONYJaeTCs THCTO BEIECTREHHBIM, @ YpaBHe-
uue [1] pacnafaeTcs Ha /Ba: Gonee POCTHIX YPABHEHHS, 10 KOTOPLIM HEocpel-
CTBEHHO H TIOJyyaloT Bhipaxenus a(w), b(w) xapakrepucTuk ¢unprpa. s T'u
I1-cxeMm QuIIBTpa 9TH XapaKTepUCTHKH OJHHAKOBEL
cha-cosb = A=1-0%LC/2; [1a]
sha-sinb = 0 . [16].
XapaxTepHCTHKH BOJIHOBBIX CONPOTUBNEHUH Zen(w), ZeT(w) moyqaroT U3 pac-
cmorpesus B u C koaddmnenTtor 4x-nompocHuka. Jnst T u [1-cXeM OHU Pa3IHIHEL

.

= - : ) - Z3n . '
B = Zu=2Zn shg; Z.n(0)= [2]

shg=\/ch2g—1 ’

1 B |
C=tool gy Zon@)=Zypohg =23 ehPg-1; 11

3t %=c¢7r

N
N

¢

2. DUJIABTPHI TI/IHA “ k,”
2.1. HU3KOYACTOTHBIE LC-ONIALTPLI

HHU3K09aCTOTHBIE (BUILTPHI MOTYT GBITH IIOCTPOEHSI IO PA3IMYHBIM cXeMam, HO
6azoseiMu asrsoTes 7 B [1-cXeMEl.
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* JIig HM3KOYACTOTHBIX QUILTPOB XapaKTEPHO, YTO NPOJOJbHBIE CONPOTHRIE-
BHA Z; o1 WH - Zsp HMEIOT UHOYKMUEHBL XapaKTep, a NOlepeYHble CONPOTHRICHNS Z
121 B £ 31 - émrocmuuil XapakTep. BMecTo momepeussix COHpOTI/IBJIeHI/HI Z; 4acTo
TIONE3YIOTCH IOHATHEM IIpoBoAUMocTel 1.

L L
1. - ,.{2,_‘ - ,..'(2,, 2 1 ’W"Lf' 2
- I Cra Cia
b~ > - .4
1! . . 2! 11 2!

* Y GuNbTPOB NPUHATO PA3NUHaTh pacUETHbIE H KOHCTPYKTUBHBIC TAPAMETPEL
Pacuérrbie L u C napaMeTpsl A4 00€¥X CXeM e[IUHBI, KOHCTPYKTHRHEIE — Pa3iny-
Hbl. Hampamep, v 7-cxeMbl KOHCTPYKTHABHO OyAYyT ABEC MHJIYKTHBHOCTI/I no L/2 u
OIIMH KOHJIeRcaTop EMKoCTEIO C.

*[To cBouM (UIBTPYIOLIEM CBOKCTBAM 06E CXeMBI cbmnﬂpa paBHosﬁaqu BEI-
Gop ke TOH uiy HHOH CXEMBI OIPEAEIAETCS B OCHOBHOM HEOOXOUMEIM BBIXON-
HBIM B BXOJHBIM COIPOTUBRICHHEM CXeMbl GHiIbTpa.

*Venosus nponyckanus cuznanoe H4-gpunempom. I panuunsie yacmomor.

Korna (pnfgb}fp TIPONYCKAET CHIHANBL, ero K03(hGUIMEHT 3aTyXaH|s paBeH Hy-
mo: a(w)=0,T.e cha=1. Toraaus ypapdeHus [la] nomydaem:

w*LC - @*LC. -

A=1- =cha-cosb=1" cosb; -1<1- <+1 [4]

Bripaxkenye [4] ¥ Ha3pIBAFOT YCIOBHAMY TIPOITYCKAH!s CHIHAIOB HY-QUIBTPOM.
[ToxcTaBiiA NpenenbHbIS 3HAUCHUS KOCHHYCA, I0JIy9aeM IPAHUYHBIC YaCTOTHE
HU3KOYaCTOTHOIO (MIIBTpPA:

. 2
wrp=0, @2rp=w0:m . (3]

Taxum 06pa3oM, HI-QUIBTP NPONYCKAET CUIHANLL YacToTOM oT 0 1o w,rp. 3Ty
BTOPYIO I'PaHMYHYIO 4aCTOTY Ha3BIBaIOT YacToTolt cpe3a ¢unbrpa. YncneHHO oHA
paBHa pe30HAHCHOH 9acTOTe KOHTYpa, o0pasyeMoro aiemeHtamu ¢uibTpa. Peko-
M2HIYeM YOSIHThLCH B 3TOM CAMOCTOSTENABHO.

* Botpaoicenus: paboyux xapakmepucmuk a(w), b(w), Ze(w).

Hx ynoOree naBath B GyHKIMN J4CTOTHI, 3alIMCAHHON B OTHOCHTENTBHBIX EIUHH-
vax: & = 0/ g . 3amnuieM 4acToTy cpesa wep = o ¥ A-K03QPHIMEHT YeTHIPEX-
NOIOCHMKA Yepe3 OTHOCHTENBHYIO YaCTOTY.

@q

2
@ = ; LC=— =
0y JLC 2 ) 2




2 LC 2
nonctapuM B “4” W onyunm: A=1-0* == =1-@% - =1-2£2.
500 -
BripakeHus XapakTepuCeTiK a(w), b(w) II0/y9aeM PACCMOTPEHHEM COOTHOIIE-
‘HUH [1a6] MPUMEHUTENBHO K IIONOCE nponycxaum U K 1o7oce 3aTyxaHus GuneT-

‘pa. cha-cosb=4=1-2¢% [la]
o sha-sinb= 0 [16]. :
B 30me npospaunocTy Hu-¢uastpa: |a(w) =0], | cos b(w)=1-2¢° L [6a]

B 30me saryxauns a(w) # 0, cnenosarensuo sh a # 0. Toraa no ypasrenuo [16]
IOJDKHO OITE: sin b = 0. D10 BO3MOXKHO, ecn b(w) =0, 7, 27, Kaxoe BrIGpaTh
pelerne? 310 AeNAETCS AHATM30M BEKTOPHOM AHArpaMMBI K YBEHYEHUH Yac-

TOTHL 10 @ = o0, KOTOPBI IOKa3bIBAET, YTo TipH 31oM Uy, I, 1o dase OTCTAIOT OT.

U, I, ua 180°, CnexoBatensHo, B 30He 3artyxanns |b(w) =+ 7r.l W3 ypasHeniis [1a]
mpy cos T=-1 umeeM: cha-coshb=cha (-1)=1-28% cha(w)=2E>-1.] [66]
[MonyuenHble BBIpaXXCHHA XapaKTePHCTHK a(w), b(w) cipaBemiBEl 1S obenx
cxeM HY-(puneTpa. »
Brlpaxernns xapakTepucTHYeCkHuX CONPOTUBNEHHY Zog () U Zc; (w) 3amuck-
BaeM 110 ypasHerusM [2,3]. OrveTuM, 9to oHm s /7 u T-CXeM pasiu4Hbl, HO 3a-

TO CHpaBeUIUBBI KaK A 30HBI IPO3PATHOCTH, TAK U JUIS 30HBL 3aTyXaHH4, T.€. BO
BCEM Juanazone 4acToT GUIbTpa.

_ L _ . L ~ 2. :
ch(w)~\/; \/1“ == ‘527201«(‘0)) \[:,\/1 = py1-¢7 ;5 [Ta6]

JIng HarfAsgHOCTH OKOHYATENbHbLIE BRIPAKCHUS XapaKTepHCTHK HH3KOYacTOT-
HOLO, Q)Hnbrpa H.MX rpa(bnxﬂ anBeaeHm Ha pHC}’HKe

0] 1 2 3

3oHa nposparmccm 3oHa san?iamm
a(®)= cha =252

cash= ] 252 ” b(co) +3T; {Baﬁ]

o rpa(bnxaM BHIIHO, YTO XapaKTePUCTHUECKHAE conpomanenm T u II- cxem
Zew) 1 Ze, () NyasbHBl: B 30HE 3aTYXaHHs CONPOTUBIEHNE 7-CXeMbl HHIYKTHB-
HO B ¢ 4acTOTOM Bo3pacraeT, a CONIPOTHBIIeRHE [/-cXeMbl uMeeT EMKOCTHBIT Xa-
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pakrep u yObIBaeT. B 3ome mpospayHocTd GITBTpa 002 COMPOTHUBIICHHS HMEIOT
YHMCTO AKTHBHBIA Xapakrep, HO 3aBucHAT oT Yacrorsl! [IpuuéMm conporusnenue /1-
CXEMBI PacTéT [0 o0, a CONpPOTHBAeHUE T-CXeMbl cafaeTr A0 Hyas. O4eBHIHO, YTO
JUISL COrIacOBAHHOM paboTrl ¢ PMILTPOM HArpYy3Ka NOMKHA OBITH R-HArpy3Kod, HO
BEIOOp €& BeJIMUMHBI 3aTpyHEHACTCA, NOCKONBKY ZC n3MeHseTes ¢ uacToTol. [pm
qacToTe @ = ( XapakTepUCIHHYeCKUe COUPOTHBICHHS OOCHX CXeM OIHHaKOBBI
3710 CONpOTHBIICHUE HA3bIBAIOT HOMUHANLHBIM Xapaxmepucmuieckum conpo-

mugnesuem QUABTpA:
p=_Z_c(ca=0)=\[£— ,Om [8]

VIMeHHO 1O HEMY M IIPHHHAMAIOT CONPOTHBIICHUE HArpy3KH Ruz.cozr, 00eCIeun-
Bas TAKAM 06Pa30OM COTVIACOBAHHBIH PEXHM PabOThI ¢unsTpa B 06;1aCTH YaCTOT,
6nu3KuX K H¥KHEH rpaHHTHOM YacToTe QUILTpA.

*Pacuém sneMeHmoe HU3KOYacmomnozo guismpa.

HcxomaniMu 1yt pacuéra duneTpa SBILIOTCA €r0 YacToTa cpesa fop, wep ®
COIIPOTHBIEHUE COTNIACOBAHHON Harpysku Rwe.cozn = p. Torna pacuéranie HHIyK-
TUBHOCTb ¥ EMKOCTh QHIBTPa ONMPEACTAIOTCA BIPDKSHUAMH:

P _NLIC _Luwp _2e, 9]
oy 24L-C 2 ° b @g
I 2 2
R T [10]
C LC qu¢ H‘lqb p(DO

Mo aTuM pacu&THRIM BenuyHHAM naiee Boiduparor 7~ min I1-cxeMy GUIbTpa B
ONpENENAIOT €& KOHCTPYKTHBHBIE TapaMeTpEL. [TOBTOPHM, YTO ¢ TOUKH 3PEHHS
OUILTPYIOIKX CBOMCTR 06e CXEMBI PABHO3HAYHBL

2.2. BEICOKOYACTOTHRIE LC-oWJIbTPHl THIIA “k*

Jnst BY-QUIBTPOB XapaKTepHBl EMKOCTHOE ITPOJOJILHOE CONPOTHBICHHE Z; H
HHIYKTHBHOE TIOIIEpEeIHOe CONPOTURICHHE Z; /MK TPOBOAUMOCTE 15 /.
Ha pucynxax npenctaBneHsl /7 1 7T-cXeMbl 1 YKa3aHbl HX KOHCprKTPIBHBIe na-

, - 2¢ 2¢ o
| F—
,. T

2 - ~
t 2! 1

o

1 i

paMetpsl. PaccmoTtpenue BY-QUIBTPOB BBIIONHEM B TOM e MOPSIIKE, 4TO U HH3-
KOYaCTOTHHIX QUIILTPOB, HO C MUHUMYMOM BBIBOJIOB.




*Venoeus nponyckanus cuenanos su-ghunbmpom, €20 SPaHUYHbBIC YACMOonbl

Z

Cgme B MeC 1 ; 1.2,
Z2on 2joL 2jaljoC 20°LC &2

-1S1—*—1“—~S+1 G)zep:w; 6012 —COCP—-COO*-"-‘_'L’_‘
20°2LC | P 2JL-C’

* Buipasicenus pabouux xapakxmepucmuk a(w), b(w), Ze(w).

BripakenHs nonyJaeM aHaIOrHIHOH pabotoii ¢ 4,B,C -xoadbuiyenTamMu, pac-
nucanHeMA i I7 7 T cxeM BEICOKOYACTOTHOrO (PUIILTpa.

" E cha-cosb=A=1-2/¢%; [la]
sha-sinb= 0 [16] .
s 3oHa 3aryxaHus QUILTpa:

9

sinb=0, cosb=-1,cinenosaremsno: b(w)=-n; chal(w)= 2/E% 1,
3ona npospayHocTn punstpa: @) =0, cha=1, cosbl@)=1-2/ &

3aBHCUMOCTH XapaKTePUCTHIECKHUX CONPOTHBIICHHH BI-DHUIETPOB!
L 1

p
ch (03) =4l =
C -7 i-1e?
gcT(w)=\/Z.\/1—1/§2 =p1-1/E2; [726]
HOMHHaﬂBHoe XapaKTepPUCTHYECKOE COHpOTHBJ'IeHHe BY- (bI/IJILTpa
‘A p=Ze(@=x)=L/C,0M | (8]

ITo MONy4EeHHBIM BBIPAXKEHHAM L1 HATHSIHOCTY TOCTPOEHBI IPadUKH.
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B 3o0He npo3payHocTd BY-QUIIATPa €ro BOJHOBOE CONPOTHBIIEHHE ZC TUCTO aK-
THBHO, HO W3MEHAETCA ¢ YACTOTOM, UTO 3a8TPYAHSET COTIACOBAHHE HATPY3KU IO
BCEMY JIHalia30Hy IPONyCKaeMblX HacToOT.
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B 30He 3aryxaHus CONPOTHBIeHHE [/-CXEMbI ZCp MMeeT HHAYKTHBHBIN Xapak-
Tep ¥ Bo3pactaeT. COMpOTUBIEHHE ZC7 MMEET EMKOCTHBIA XapakTep u yOBIBaerT.
HoxkazatensHO yOeRUTECA B 9TOM MOJKHO II0 BEKTOPHOH Auarpamme npu w — 0 .

* Pacuém 31eMeHmoe 8biCOKOYACHMOMHO20 Puibmpa.

Jlng pacuéra aieMeHTOR QUIBTPa JOKHBL ObITh 33/1aHbl HACTOTA Cpesa fop, wep
¥ CONPOTHBJIEHHE COrNACOBaBHON HATrPy3kH Rue.coan = p . Torma pacu&rHbie HH-
AYKTHBHOCTE H EMKOCTE QUIBTPa OTIPEASIIAIOTCS BRIPAKESHAIMU.
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Mo 3tuM pacy&THBIM TIapaMeTpaM Aaiee BbIOupaloT 7- Al H—cxemy $utsTpa
1 OIIPEIEILIOT €€ KOHCTPYKTHRHBIE napawxe"rpm

TUIIOBBIE TTPUMEPHI PAC‘IETA LC—@I/IJIbTPOB
Ipumep 1. Pacuér anemenror (bymbrpa O 320aHHOH yacToTe cpesa Wcp # Rue .
L " TpeGyercs paccuuTtars paGoTHe H KOHCTPYKTHBHEIE T1a-
1 2 pamerpsl [/-cCXeMBl HU3KOTACTOTHOrO $unpTpa THIa "",
I l pafoTaromiero Ha Harpysky 200 Om ¥ HMEIOIEro 4acToTy
cpela 150 Iy, OnpenenuTs TaKe CONPOTHBICHHE COTIa-

C .
Cia /2 _ COBAHHOM Harpysxu, TeopeTuueckuil ko3dduieHT 3atyxa-
1 2! BuA M BBRIXOHOE HanpspkeHne Ha acrote 450 [y.

Pemenne
1. B nonoce npomyckaHus GUILTP NOIDKeH padoTtars Ha COINTACOBAHHYIO HAarpysky. Ilo-
3TOMY MPUHMMAEM H CUHTAEM:
p = Rur =200 Owm, Wo=2mnjfep=2mn" 150 =942 pan/c.

2. Pacuérupie Bemuuunsl L ¥ C GuasTpa HaX0aTCs 1O U3BeCTHRIM GopMymam:

Lyp=22 =220 04251, Cpup=—2—mo 106 = 10.6 4x®

ay 942 p-wy 200942

CnenoBaTeIbHO, KOHCTPYKTHBHO [/-cxeMa Quabtpa Oyer HMETh OIHY MHAYKTHBHOCTDH
L=0,425'n m nBa xoHAEHCATOPA 110 5,3 MxD.

3.Yacrota 450 I'y npuxomguTCcs Ha 30HY 3aTyXaHus (immfrpa, IUISL KOTOPOH py H—cxeme
CHpaBeIIHBEI ClIEAYIOMIME COOTHOIISHNMS: ‘

cha=28%-1; Zey(0) = p/\/l ;

Tlocste nogecranosku ¢ = 450/150 =3, maxomum:
cha=2-3%-1=17 a=Arch 17 =3,525 Hn=130.6 5.

Zc asors =200 /41~ 3% =- j70.7 Om.




