Mi Hi cTepcTBO OCBI TWKH i Hay K

Haui oHanbHUN TeXHIi YHUWN YHIi Bepc
«KMiBCbKMUW Noni TeXHi YHMUW | HC
I M€ H. |

rops CikKopcbKOT O

1 .1 0mdd * o

{ OH " ]

sdzOQoe " ¢ Oy

ndmlsd azd

1" Hielz ydzd ¢

1 Olso jtoH Y j dzts ]
we ' HiekzydedS Ho'B QU BEEDOA ' o Misky

YJ detss tcOHBE sl w " d3. W

LO MY Jjy' dzj &ZsGlsdpdzidtz’ ¢ Oy~ 1O tOH' tsisj
Kni s
KNl i m. l ropa Ci kKopcbKOT O

2023



Y [ 1621.37

JtedW¥ dzOHOdzts | yj dztss w©OHBE sl w |
( f totsls tsSas @0520Bts . )
tdyjdeL jdzlsdil.¢.t sd3Odzpf TexH. Hayk, npod.,
Bi "iCbKOBMUN 1T HCTUTYT TenekKOMYHI K:
Fepoi B KpyrT

0.8 St PAZT € X HA O.LH A Y K ,
Hauyui OH @a/BH HHUYWHH IBlE pC N T €T

l " Hftseo' HOzb.z2d XzSop TexH. Hayk, npod.,
tcJ] HOC Istste Hauyui oHanbHWW TEeXHIi YHUWN YyHIiBepcurtTert
«KMiBCbKMUN NoOoONi TEXHI YHUN 1T HCTUTYT

| Ofnd dzi [ .9 |

Papgi oHaBiraui mHi cHMcT8me uKiniams 4

I M. |l Topa Ci-xm peclbx/oiroe x—+Bikga »c,.

ISBN

BuknapgpeHo OCHOBaAI oHea®piriayi i, MeToAMu
pajgi oganecxioavewmpaldgKioRpiMegAr 04 papgi OBa Mi TpaksoaX b ,
pagi OTEeXHI YHI MeToAawu BUMI poBaHHA PpapgioamyHranx
3acTocyBaHHA papjgi oOTexXHi YHUX wMeToOoni B i 3aco06i
pajgi oHaBi rayi Biscnoyaue@mpave Mapamieoiear ayi MWHI
cnmcrTeampgi, OHaBIi raui MHI C nc T ¥Ry DVOR) DMBE, PACCIB HH aB i T

paji OMacdm @ MEMHC T pYy Me HIToa/apduSmit o W, OKpemMomMmy pos3p
po3rnapgpaeTbcCd CYNYTHNEIOB@EWM@Y B i NOSITROBLN & /AiLUG HIaBi I akui

rNobicyilmHWT HMU K OB i papgi OHaas i TRAKEG@G BBIACKEMMXE TCEVMCUT € M
M apywywwmwBHaYeHNUNn aAna 3pao06yBadvyi B cTyneHsa 6
«KENeKTPOHHI TKao MpyaHd ikoaTuei XiH i K a » , b6yne TaKkKoOX Kop.

cneui anbHOCT epia QIipAMH a8BBMIBIYaeHI@/B HAIICXT OBCW BTaedM

L s621.37

ISBN BM.Bacunbes, 2023

KMl i m. Il tTopa Ci Kc¢c

a» Q»



1 f wa v

D 1 S 4 | SR 8
{ SLHY @cDdr BB Mmils® Ftets tOH' .5.0200..6.0191 2 dz
l.1.3ar anbHi Bi 4 OMO C.T.i.... 3...n.e0.p.l.l..Hadlr rat
111 HaBiraui nHi .eneMeHTMN. . . PY.XY.... 1]
1.122CnctemMn KoopagumHAT, WO BUKOPUCTOB)
HaBi Naui BRHMAX...3.8. 0.8 8 e, 17
1.13.TToBepXHI I A HALLLLL Q000K e HoH A 21
114 MeTO0oAMNW BU3ZIHAYEeHHAO0 VME.K.INE.R.Q..OXEHH S
l2.3ar anbHi Bi L OMOCTI npo paji oT.eXHi Yt
121.®i 3 MYHI OCHOBMWU pajgi oTeXHL.YHNR Me
122.Knacundodi kaui a papgi odapg.i.l.ali.dH8X cCI
123.3acobun papgi orTexHIi YyHOT.Q...3.a.0.e.3.82 4 e
l24 Y3 aranbHeHa CTpyYyKIypHa..cx.ema.3PHC
1.25.0CHOBHI -TTe&XKHTI WHKHd X a p a K.T.e.p.U.Cc.T.u8%%wn P
KOHTpPOAbHI... 3.AMMNT A HH. S 41
it SLHT gzsBHd tOH ' .Czistsdgi.lste. i 43

21Ky TOoOMI pHI pajgi ®Te¥YHHUYHIOCE D6 NeRAd3 0K
211 Tnnun KYyTOMI pPHUX pajgl.oTnex.Hi.4HMH4AX CI

212. ®i 3 WY HI OCHOBMW..pAALIL.Q.KY.T.QMe.T.p.i44
22.da3oBuUi mMeToa .p.af.i.o.K.\y.I.o.Me.TI.p.i.l.... 48
221.BN3 HAYEHHA. .LEMEHL . e 48

222.MpunHUmMNMM nobypapgosun @das3.aBMX..KY.BbMI |
2221.da3 08B i papgioneneHratopun 3 6e3nNc

ORI T = I 1 SO o o = G SRS 51
2222. Pa3 0B pagi oneneHratopun 3 ..BAMMK 0|
23.AMN AT Ty AHMaIA iM@K YO.I0,0.M.E.T..P. 0 dce, 59

23 L. AMnnai TegmeRAr ayi A 3a MWMi.HL.MY.MO.M.6L NT
232.AMnN i T yiRHa amge 4 3 a Mayk.C.U.M.Y..M.0.M63C 1
233 AMnni TyaHa nenedHrauyi a .p.i.B.H.0.C.66 H a

234 AMN i TygHa3N&«p@@p&wWMa. Hy.a.eMm».. 70
KOHTpPOANbHI... 3.AMLNT A H H. S 72
{ SLHT gzs®Be@H ' BH Odz)..C.5.08]. IS 0600 74

31. a3z oBunui”n metTopng p.a.pg.i.o.gan.e.kKk.ome.1.p.i.i74
311. da30BUN pgaNeKOMIi pHUAHHAEG P@MB /TR HM®IWMC

pags

IO T (=T £ 0= W A B o W Y, PR 75



312.da3 0B panekoMi pHUAN MeTOn RB..GBUCT
324acTtTOoOTHMUKW ™MeTOf[ .p.a.ngi.o.banekK.ome.T. B0 i
32l.HacToTHaAa MOAY. MDA UL S, 80
322.PapgioBumcotTomMi p 3 4YacT.OT.H.OQ.WQ.MSEWY N:;
33.4YacoBuilm mMeTopng p.a.g.i.o.g.a.n.e.K.o.me.1.p.i.i87
331.Papgi opanekomi p 3a..Bi.l.4A0WnWT.N0NM..CB8F Ha./
3322 Papgi oganekomi p 3 p.eflpadc.ndyl.83% ci

333.TOYHI CTb pampEoIe & ®ME.T.P. 0. T, 91
334l MOynbcHMMN papfi.0BMC.QAT.QML.P....... 91
KOHTpPOAbHI... 3.AMMNT A HH. S 95
I BLH  dz 4.-HPUzy g Bz d3J StSH d...16.0H...15.00¢ o3
41. a3 0B UMW paiasHevKUpoeMB 0p H.M.M.....M.€.T..0.4............... 97
411.Pi 3 Huolee/BEOK OMi pHU N @Gas3oBUI mMeToOon 3
= N o O o T SRR 97

412. a3z oBa pgas/HakuemwiopHa PHC 3 4yaclO®THUY
413. a3 @B &8 H KauaenBeok o Mmi pHa PHC 3 4yadl@suwm
42. l MOynbCHMUIN a3 0oBAY N RCaBIEKLIDaMB @ H.A0A Me
421.1 MNYy NbCHWRL PN S HMMIE [BH.M.M...M.e.T..0.4 109
4221 Mmny nracHO®B UK fHiazlLKIDEVMBE @ H.U.QA...MellD g
KOHTpPOAbHI... 3. MMNT A HH. S 114
t sSLHY @H5 SIsj ndz ydz© d3i Bisd ¢ dsd)d@®T ts vdasdidmizw
5. Jonnepi BCbKUN MeTOoOaA BUMI proysmaH e EY WwWn s
51.0pHonNnpomaBeRr®Ma BM3IHaAaYeHHd .WBIME@AK O (
512.lBonpomMmenHcereeaMma BU3HavYeHHA .WBMZAHK OC
503.TpboXxXnpacwmeweBa BUW3HaYeHHSA .WBIEAoK O
5l4HYoTnppoxmedrrdaeMa BUWU3IHauyYeHHS4a ..ulBu a K
522Kopensgui WHMiH MeTOoOpnORIBMILE.OE.AM.H.A13WN A X
53.Jonnepi BCbKUIN MeTOop[ BUMI.PHOB.AHKHEL KYT
KOHT P G AB M T H H S 137
{SLH" dz 6. 1 OMmMlssmMize Odzdz? t©OH" " SISy -~ dz' Ydzd =
ZOo ' GOY' 2dadm L QH Qi 138
6.1.1To3nMuyi oHyBaHHA 06’ €.K.T.l..B..... 0.L.L.H.K. B8 T o
6.1.1.OcHOBHI HaBIi.lL.auWl.dHi...3.4a40aM.i..... 138
612 TOYHI CTb BU3IHAYeHHHA no.BepX.0oHB8 i |
6.1.3.0yi HIWa HOC T BM3HaAaYeHHA .Mmi.c.uy.eldlono
62BM3HayYeHHA NONOXeHHSHA 06’ €K T.i.B.. 346 B UK

6.21.Bn3HauYyeHHd MIi C U e npoamiadeedkHoIMI3madfs o 1
4



6.22.Bn3HavYyeHHdA Mi C LU e npoasoiyaeHmidp.&aMmbddy B O 1
6.23.BnM3HavYeHHA MIi cuULenOonoXemMa/Ae K3aaM igpmHa

PHG TpboX..Cl.aH.Ul. .., 150

624 BMN3HAUYeEeHHA MIicUeNn ®J)aXeH GMHEOB @M iJ [ H O

63.HaBi rauyi a 3 3acToOoCyBaH.HA..p.agl...obasir
6.3.l.BnBegeHHda 06’ €kK.l.a..B..3.a4aHYy..THYKY

6.3.2.TT0 13 @ i €HKI O /1 O XK L. H.H.fuvrvieiiiiieiieeeenee e 153
6.33.Moni T 3a p[O0BIi Mb.HMWM..MAa.p.LUWPY.T.0.M155
634 MeTo0o4 UYUMCNMEHHA. .. JLAX Y 157
6.35,KoMnnnekKkcCHI Cuce.T.eMu. . . Haag.l.[.a.l.i.l 158
KOHTpPOAbHI... 3.AMMNT A HH. S 159

{ SLHY @HT7 SBO% Qs @z¢ Oy ' 2 dzhnnnnn.... fiy.df..fry.ls....ct560
7T1LHEe HaNP @B MMEBBILK M. 160
711 Mpun3HaMmemamp aganmiac ki iBX....B.1.4.1... 160
712.CtTpykTypa 17a @PYyHKLUYI I..0p0pM4.8.1.40.HXH9
713.TTpUHUMNO NpumGBA TYH OIC T.R.H.L.d. Do, 168
7131. MpunHUMN BM3IHaAavYewWmpagkye.r.a.sB.nlikdd
7132. NMpumHynn pob6boTwm aBTOMA.T.MY.HOLIO
72.ABTOMATWNUYHI p a.g.i..o.n.e.n.e.H.r.a.r.o.p. ... 177

P ¢

K
P

721.TMpn3HavYyeHHdAa papgi oneneHdlr.ar.opl®7 1a
722.NMpunHymnun pob6boTwM asBToMaT.MUH.OL.QL7TDagi
723.CTpykKkTypa aBToMaTnWyHQL.Q..p.a./mn.li83h e ne
724 AHTeHHa cucTemMa ..pagli.ane.ned.r.aiBbpa
725.0CHOBHI -TTeaXKHTiWKHA pgaHi p.a.g.i.o.n.egpbeHr

726.lMpoTOKON Nepamedie HE @H.MX........ccco...... 187
KOHTPOANbHI..3. 80 NT. 8 HH. S ., 190
{t BSLHt @H8 s5dz09 " Oy 2 dz2' MmMdMmlis.d.Bd....B.dzd. 3 ts°

8lBcebObHam@PaBaiEMHMYITanbHMK pagi.omadoh

V C

8ll.lMpus3HavYyeHHA papjioHaBi nayHpuoily@ohdo

8.12. @i gHi 0 HOBOUW U VORC.T..MMreieiieieireienn, 194
813.CTtpykTypa pagi.omadak.a. .. VOR...... 196
814 ®YHKUI OHaNnbHWA oOnNMC..0oep.e.da.e..akn
815, AHTeHHa cucrTema..pagi.qmagaxK.a..VIOR
8l6.bopTtoBe o6nNnapjgHaHHALA..CMLCT.MU.. . VIOR

V (

82. lonnepi BCbKiKAIM peacsaigeiHmmd anb HNN p.20GiI 0 M
82l Mpmnm3HauvYeHHA pafi OHaB,i MU HILHM.T1ZDEcMaCT

5



822.®di 3 MHHIpo@eDOB MC M C T.e.Mmu..DV.QR.... 209

823.CTPYKTY
824 dy HK LI O

pa paajgi.amaax.a..DVOR..... 212
HanNnbHWW onuc nep.epgasazldxr p:

825, AHTHRH cMncTtemMa padgil.omadak.a..DV.ORI15

826.bopToOoBE

ob6bnapagHadHHA..CHuCT.e.MM....DADR

83.JanekomMi pHuin p.agi.omaqak.. . DME....... 216

831L.Mpwn3Hau
832.®dyHK LI O

€EHHS panekxkomMi,p HIoprvoH upnarfié poonde
HyBaHHSA pfaJe.k.QMi.pH.0rL.022K aH:

833.CtpykTypa pagi.omaqaxa..DME....... 222
834.Cx emMa n pu ijgMmeoupaama o ara g.k.a....0.ME..... 226
835.NMMepepgaBay pagi.omaqaxa..DME...... 228
836AHTeeHnaTtTemMa paagi.omaak.a.. DME..... 229

837.MMi pcwuuct
838.bopTOBE
84. Ky Tomigpme

HaBi rau.i.l

841.Mpwn3 Hauy
842.Bumi ptoB
843.Bumi ptos
844.Bumi ptoB

eMa MOHI T @mmHacyk ar.aD.ME 281 p o J
ob6bnapgHadHA4..CHMCT.eMu. . DNE
KOMI pHa pafgi oHaBiraui nHa

...... P.CBH. . 233

eHHRCEHote@amumBocCc Ti .hy28X 1 i «
aHHA Ha ni TakKy panhbHOBLI |
aHHS Ha../Al.T.akK.ly...a3.MuMy.T386

aHHA Ha 3emMni a3.MmMmy.T.y238 4

KOHTPONBbHI ...3..2. 0. MT. A H.H. S 242
tsLH " dz 9. { OH' BIsJ§ nda..ude.... MdMmis.j.d3d... 0. BHOH S
91. Papgi oTexHi YHe 3 abes3nedeHdHHdd..cucddem

911.Mpwns3 Hau
.12 MpnMHUMUN
aMnni 1y

EHHA Ta opradHi.3.all.g9.cHATTeE!
M pob6boTwmM papgi OTEeXHI UYHOT O (
O H. O L O T ML TL Y 247

92. Papgi o mcaydcuTHeavcaT Py MEBTHO @alb KHMu.......... [..L.S.... 251

921. 06 napagHa
9.22.Mpuinowm

HHA TacmpmwmWdLly kh.Sp.o.6.0.1.14251
Ta oOb6pobGCxa@aicapHwaini B N.C3Hje oo

923.CTpyKTYypHa cxeMa Taran @uwiH Lcvang Hpirio K
P ALl O BA K ssssssssessssesens 255
93.l MnynbCcCHWRW Ta [ 00N erpniBcCabKHAMX MCeUTZBAenM

9311l Mmnynbc
932.lonnepi

HUUN MEgTOB OB IOMILDYLO.XKE. H.H284
B C BBKM/MWMIA pwWe TKO/Zr O B O.[..0......I.0.JR@6X e H

KOHTPOAbHI..3.2 00T 8 HH. S, 269
it sLH" dz 10. wlkf klsddS.5.0.Q..60H. . 5.000...cHY" W
101.CYnNy THWUK OB MeT a/4Mu...p.ag.li.0.H.a...l.L.a2d0i T

6



10011, Ponb CYyNnyTHMUKOBMUX CMUC.T.LM.B..Q2KYac
10.1.2.T no 6 aHnabBHIiT a i MHI Cy IGMSSH.M.K.Q.B.1.27C n C 1

1013.Pyx HaBi raugi nHMX..C.Y.MY.T.HUK.I.B. 277
1014.CncrtemMm KoOoOpAMHAT C.Y.MLY.T.HUKOBREI H
10,153 0HUMU BUOAUMOCT I  oiiiiiiiiii i e 283..........

10.16.NMceBpgpopfganekoMi pHUN MeTOpn[ BUMBIpIHOB
10.1.7.3ar anbHI NP WUHLUW MNP KOy, . H.K.1.1..0.H.Y..28H H 9
101.71.MownpeHHAa edemepnnH.o.l....l.HPEE ma |
10.1.7.2. 1| HpopmMaui 4, wWwWo nep.e.h.ac.r.b.C.2883I
101.73. dopMyBaHHA Ha CYNYTHWUKY...NMQBni 4
10.1.74.NMpoyec OTpPUMAHHSA CVY MLY.TL.HUK.Q®OI
1018 KoagyBaHHA HaBiraui "HMX noB.i.RuUM”Ne
102CynyTHUMKOBI CMuCT.eMM..pag.i.oH.apB.L..r2eduyi i
1021.XapakKTeRRHLCU.K.A. e 295
1022.NMepepgpaBaHHA | HMOpP.MA.LLJAHMX..C.IRI8H a N
10231 HTephekcmHmwaBi raygi mHUMNU CYynyTHMUKaA
C M OXKMBAM LB 301
1024. dopMyBaHHSA | H@oOpMa.L.L.AHUX....C..r1304a n i
1025.dopmaTt i 3MIi CT H.aB.i.r.aui.jadux.30aHmn
103.3a6e3nevyeHHS CynyTHMK.0.B.0I......p.agML4o H a
1031. CYyNnyTHMWKOBI HaB..L.a.ll.A.Hl...0.p.404.804 4 i
10322 BM3HaYeHHAHRABDPAUHHARN.M..NP.KARIAY e M
1033.dakTOpMU, wo BNAMBAaAaWTb Ha T.QWBHI CT
1034 PYHK LI OHaANMbHI 0.0.N.0.B.H.e.H.H.4...C.R.B1B
1035 XapakTepuctumnka 6opTtoBUX npuci3dpois
KOHTpPOAbHI... 3 AL NT A H H. S 335
g dMtsC dz' B teQIsZiad 336



I sk g

ABi auyi a, KoOCMOHaBTMWK a, MOPCbKe i p
3anexarThb Bi 4 TOYHOCT I i Hapi ndyoucarc H i
papgi oHaBi raui WHI CKOKGMW OMRHC) b MmagoTEE N
Ocob6nmnBe Micue 3aMMmMawTb CYNYTHWUKOBI p &

1 O ¢cO®Y3'ar anb H-OUME/ ICEREHLLEC KepyBaHHSA
0O6'" €eKTOM B MNeBHOMY TnpocToOpi. HaBiraugi
TeopeTuUyHe O6rpyHTYBAaHHSH [ NnpakTMWYUYHE
06" EKTOM; MapuwpyTusauyia i BMGIi p OoONTMUN
npoopi . ifGomyaBn raui et pPpoOo3yMi ETbCA Tako
Ta 3acobnm oTpUMaAaHHSA | HoOpMaimiaip on pvee TOQ
3acobwn T X nepeBefgeHHSA 3 OAOHI €1 TOUYKY/
TPaEcEiRMPpPBCTAaHOB/AEHMUN Yac.

it OH' sdzOshe@agwLWCA 9K Hayka npo pajgi o
OTpuMMaAaHHA | HpopmMauyi i MPO NONOXEeHHSHa I
mMeToaun I 3acobun npoBepeHHA 06' ekTa 3 C

t OH' BdzO9 ' ¢ Oy " 2 dadazz(n sirpddigrissjcdp@dgcE 1 pa gi

cobi B BUNMYyUYeHHPOMI CcHe@apmabie HHS 06" €1

MNPOMI HIOBaHHSA, nNpumomyPaai obaBOKAaLUDpAEPR
HaWMbi NbW YHIiBepcanbHUWMKU AXepenamum i H
BUOKI CTB.O00O0"' €KT

3a MicuemM poOsXHiLywBiaHHAECOOWM HaBI T aluyi
6opToOBI , o 3HaxoaATbCcHa Ha pyxomm3aob
XapakKTepoM BUKOPUCTAHHSH HaBIi rasLrioMHIMH I
HeaBTOHOMHI

CynyTHpmr@aBaHaBi rayi 9 BMU3IHavae 4HKIi CH

3abe3znevyeHHH Ha3eMHMUX, MOPCbEKMUX, noB.
BaxnmeumMum nepeBaramm CcydYacCHUX CYNnyTHYV
rnob6anbHi cCTb pobBoOUYOI 30HMN, HIeE, O O MR XB2HA
XNBYUYIi CT b, BUCOKA TOUYHI CTb Ta 6e3neper

Ocob6bnmnBa ponb CPHC BigBOAMUTbLCSHA Yy ;
aBi aului NHKX, MOPCbKNUX Ta Has3eMHUX TpaH:/
CPHC CTalwThb HaMmbi Nnbwnmu o Ecaacyrreoveaymeia H H
CTOCYHWTbCA XUTTeEe3abesneuyeHHSA.

ULlo cTtocyeTbca aBiauyi i, TO OCHOBY- i H
HaBiraui MHNKX KoMMOnnanekKkci B c y(4ACLHTMaXH O B W T
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A1 OeneKTpPOHHE obnagHaHHSA, L1l O npegc
cTewm pi 3HOT Ol aK @ 1 30HOANYAEAHEHASHVHOSK T U B I C T b
TOYHI HaBi raui MHI napamMeTpwu NONMboOT
COTY 3maMcHWBATKN papgi o03B' A30K eKi nax
paB/MOBHAT PAHNUM pPYyXWM] HEDXekITal@ekame 4y
HKLUIi OKWEd WS N O n3ei pPTeKAHKeeHHbH A

Pi 3HOMaHHIaBHIr@@E B B4 A KULO B M K AIHWIBTBEOCAM,T b
CUTb BEeNWUKOT Op apgo 30M aeTXTHTI sS4 sHBAENGA EBM O @ © 0B

6o0pPO3I MI WYyAKHERC 96 PYTXYO MOT O, TG N®IBBA O6O0pPT
NbuUud a&MibOT €XHI YH MU X Y3 a3caorba /Bb HHoaveyi I Bawri Ji s
ani s3aui €t KnacuuHMMKX MeToni B nepeangj
bopmauyi i, WO BUKOPUCTOBYHKWTbCHEPWHPARP
o .

CtpaTteri et Mi XHapoagHOT opraHdHi zauyi i
poBapgXeHHSH cumcrtTewm 3B' A3KVY,a0pHa®iirna

Bi TpAHOT O py Xy (CNS/ ATM) nepepnbauy:
Biraui MHMX CuUCTPpAa&JIIlO®yiacByHMYar HCMKCcOTBEpMA (-
omgpenbavyaeTbCcsa BUKOpUcTaHHsa CPHC H
A CnNOCTepeXeHHS 3a MNOBKAPWBHBMeB HAMEPPCICHT
X,0MUI@M@B' 93aH0 3 PO3BUTKOM Ta BNOpOBaAa
NexXHOor o c no c¥Auneadic®epandent Surdebidice).

Yy AJaHOMY NkRRMHBURBI rauino@EeimmT bC N @DE L
3rnapawTbCsd OCHOBHI MeToANW paagpBbHaX
XHI YHOTI peani 3auyi i, a TakoX AAa€ET ]
HKLUIi OKYyB AW X OHaAaBIi ragyi MHNUX cucrtem,

B imgpyyeanmneyaTtky BUKNagawTbCA di 3 Nyt
TOAiI B —Kay\Fioma LpiHIN X , [0 awiueeKBEMIIe X HOUMMX ,p HMIX 3
TOoOnAi B BUMI pHOBaHHA papgi anbHMNX [ K'Yy
NexXHocCT.I Bi A TNy BUMI proBaHOT O nap
30BI , aMnni TyagHi , 4yaCTOTHI , yacoBi T
Oani po3rnapgawTbecA MYPHUKHLLI MOMHMY B A &1 B YA 1 OK
A1 OHaBi raugi mHuNXx 3acob6i B O6NMUXHbBOI H a
cTenvmmBil o papgi ocTaHuyi 1) ; neneHrauyi mnH
Bi raui.i VOR, DVOR,ai BMEpy we&HbHa n bCHAOCT T
o6bnmBa yBara npuagi naeTbCcAa CYNYTHMWKOE
M 4 p Yy YHHAUNKN cyaediog n OCBTIAHHE O 6 0 4 O 1 M@AG M@ M M
cumnaPapi oHaBi rauyi (MWW K N c urcpreedgancsi M HOI
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aByYyanbHOT O MB/KavH y © arnki ageaoBTpoi CBB | MMHGIOp a MO
Papi oTexHIi YHI KoMnNn' lOTepuns3oBadkEnecuroro
OMYHI Kauyi i Ta papgi oTexHI Ka».

MoreTmiw € HagaHHS CcTyjgeHTaMmM 3HaHbL 3
acobi B papgi oHaBi rauyfiil QH aBg U HAWNK MIHBA X P CCf
ocajgkwu ni TakKki B, a TaAaKoOX 3HaHb 3 ocC
YNYTHWKOBMUX papgi oHlhesgjacauHRB B X i OCHIAYC T € &
acTocyBaHHSA pafji oTeXHiIi YHUX cuUcTemM Ans
afgioHaBiraui "HmMx cucTemM a TaKoOoX T X AacC

BMi dmaply yucHkuKaaga€e€ T b C A, 3B 1ODK P03 mosiHBe A
eopil HRASGPp W@ | NpeOT3QL4 W ) BMU3I HAUYEHHSA HaBI
afni otTexHi YyHp PO 3 BT @MW TOMETpPI A, panpj
| 3 H KUALae/BeOK IOMEITPOHA pa Ai OT e X HIi YHI MeToaun B
Yy TOBMWUX IWB N BKC T DE X Bia® WEXB [ id WBWa CUu@meimu
Mpi wWweHHsS HaBil pagindwwabo)BiagpaLi O0Hareai riaxt
apakTepmwoomRBYIkNIN 1 pagi omMmasayHI cnmcrtewmn,
MCTEeEMUHBbLOMUMXHABIT rauyi I, CUcCTemmny TiOlE KA
api oHaBiraui WHI cunctemnm (posagin 10).

ABTOp WMpo BAAYHMUNAN peueH3IeHTaM f[OK

BanepAHOr OHOBMUUYY T a LOKTOpPY TEeXHIi YH U X

r
n

PUT OPOBMUYY 3 a K pivintosmpyaHaj u 3UR0YABOA XM G | a U e
| OpPYYHUKaA.
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{SLH " dz 1. 1 Oc0Odzr dz2 9o HBABBMIS® { to

1.1. 10cO0d d& o' HEEBsMIS' L kjst'

OcHOBBE@AMBMAHHAMM HaBIi TrTaui i €:
-3ab6e3nevyeHHSH TOYHOT OO nepe3sva WS AWMAH
aeKToOpi €10

-TOYHUNA BUBI J PpPyxomoro o6'eKTy B 3
MKpawnmm pfNda faHUX YyMOB cnocobowm.

Ana BWMpi weHHA UWUX 3aBjaHb BT Mempayo Y
opanH@TIIO NKAMEOYW HESK Ta Ta Woro BUCOTY B
TaAaKOX HeoOXi gHO 3HaTuW nNnapamMeTpun Ppyx
ro OTOYYHTDH (wBMAgKI CThb, NMPUCIKB P eiHM
Xi,0RI )BU3IHAUYNTMU HeoOXI AHI 3HaAauYeHHH
6e3nevyywTb BUBEOdEHHSH 06' ekKTa B 3 a)|
O6Xi AogHMM piBHeM 6e3nNekKn nNepemMi WeHHS .

CykynHi cTb napamMeTpi B, Wo XapakTepwu
T X noxdaqwm, Ha3wmwWBalwTb NapamMeTpamMun py X
npoueci HaBi rauii pyxomMmx o06' eKTIi B.
Po3pi 3HAaWTb ABOMI pHY 2D, TpuUuBUMI pPHY
OAna pBoMIi pHOT HaBirauii 2D xapakTep
PpWpPpyYyTy nNOANbOTY.

Y TpuUuBUMI PHOI HaBi raui i 3D popgaeTt
NbOTY.

ans4a YOTUPUBUMI PHOT HaBi raui i 4D He
PWPYTY A0 Yacy i KOHTPONb MNOTOYHOTO

1117 O " Oy 2dz’ Jdzj 3j dzlsd tekzn kz

MapameTpwu, WO BU3IHA4vYakwTb MNOMTOXEHHSH
ro Py X (HanpamMoK nepemMi WeHHSA, lwB n A
€eMEeHTaMWH apByi Xrya, L iaibHon M1 napamvMeTpamMmu
OAnsa ni TanbHWX CaHNOBBMaATBII B a(El /AOHVBRENMHAT €

-Mi CLEenoONnNOoOXeHHS3A,;

-BUCOT a,;

-Kypc;

-KYPCOBMUN KYT Opi EHTUPY,;

nenedHr ;

11



NoBI TpAHa, WBUAKI CTb

wnaxosa WBUAKI CTHb

-WNAXO0OBUN KYT

-KYT 3HOCY

-yac .pyxy

sktefg Ky T B ropmMsaoOHTanbHI I maouwmnHI

Mepuagi aHa, Wwo np o x amglvAT, bp ioveerpuel 3€ oL, enHOT3Pp4 O N
nA. Kypc Bi gpaxoBYe€ETbCHA 3a T OLWHHKYWK OBC
Po3pi 3HAdKWTb Taki pi 3HoBUuAaN Kypcy (p

- "Misddaded 2( | Kxtef wo Bi ApaxXxXoOBYETbCSA B
reorpadcdgi YHOND wmMepwupgi aHa

- BOGdz sdzd @ MKK)z,tcffwo Bi o paxoBY€eETbCSA B
Mar Hi THor oNyyMmepunpagi aHa

- R OMdzdRK K)z,tcmwo Bi ApaxoBY€ETbCM, BI
Ha sSBKIialBy e IWMKaomnarcHuni T ak a.

NiA Nd

Pwnc. 1. 1. Pi 3HoBUMUANM Kypcy

[ Oc dz' Is dzj MEdajddEvusas MiIi X | CTUHHUM i
BUK/IMKAaAaHa Ppo36IiHIOHIOC Ti0O Mag il praHdirvw nonwc

ws [ 8§ D.

r4 0 Oy’ w AL4pBY3GIIM@, 9 ™Mi X Mar Hi THUM i K
Co60KW NOXMOBKY B MNoOoOKa3aHHAX MarHIi THOT ¢
MarHi THOT O Ye@RRBNIBE MbepoMar HIi THMWXY empaeT3e
l HCTPpYyMeHTanbHY NOoOXMOBKY KoMMmaca

[s=8s° Dws s&8DI[°.
12



sktemMtsod?2 Sk Kytp'c'omInditclzk y ¥ s Ppla—xiyorc TsaiH

NnpoeKkUI EXO NO3A4O0BXHbLOTI oci TJA°- Ha T opwu
opie@agpnp. 1. 2).
Y papgioHasBiTraui:i BM3IHaAaYawTb Hanpsamm:

papgi omask, papaieMHB)i.rayi NHY TOuUYUKY

Pwnc. 1. 2. MeneHr papgioopi eHTUpa

1 Jdzj(dm3s nePn) sstc’''{zesdis@ek YIA B T opunuso
MaoWwnHI Mi XX Ni BHIi YHUM HanpaMKOM wMepwupg
papgi oopi EHTMUP.

Po3pi 3HATOMWBHNIR neneHrwlptagi omar EIHT HMIP

¢y
wl+ [1°tD [ [S§ Df+ssF

1 J dzj dz¢ (tz])Is Qifo@Q1 0 p a A4-+KOYoTp i BE HITOMPPMA3 O H T a N
Mi X Ni BHI YHMM HanNnpamKOM Mepupagi aHa, LL,
HanpoiMm Ha Ni KT bPOIBETMHHKMI)iemeHrar mii

()
wl £ wi§o ARYT OXOAXEeHHA Mepwu)|

JtoclssHtetsd3' YHOR — SmicppurMcTOBYETbHLCSHA 3@AP MU
HailkK oplnTaddMi X ABOMAa T 04K a-MueIsHsaH @iedsicH. i 111 .
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OpToOAapOMI UBU AP aKXyopecy € T b C 4 BIi A Nni BHI
obpaHoro (onopHOT 0) Mepuagi aHa, 3a Han
TOYKaAa WKanun BIi ANi KYy Kypcy.

Puc. 1. 3. OpTOoOApPOMI HYHUMN KYP

KyT Mi X HanpsaMKOM [ewl 0 pHHaOM posd MMK €M OM €apHY
Ni TdWcaKyYyT CXOAXEeHHHA wMepupagi aHi B 0. Lle i
fMcPO3TOPHYTO 3a T OA4MWHTMHMKHE opam cc.T pl .nX okoy T
AK WO nepeHeqgus WAARYMOKCLENONOXEeHHS i -

{s= w§.

KyT cxXxopXeHHS Mepwupagi aHi B Ha .HEM®BOCE nmwx)
Hab6bnNnMXeHO oOoULiI HWETbLCA 3a @GopmMmynotw

d:(olm 'l\)%in’

NeovwAh wcABi AnoBi oHO pAoBrotva (whea) padgiopt
Mepuagi aHa | naac@Bk@rT@ao Ma cuyA

Ha MapuwpyrTax BenNmkKkortl 0OBXUHMN o B U
bopmynamMumu cdPepmMyYHOT TpPpUTOHOMEeTPI I

l dMslsO fHsw itz aHne ™Mi x JTA i 3emMBatl
BepTmmwasn3anexHOo Bi A HaBi raui MmHWMNKX 3
BUKOPBYMMTbCSHA Pi 3HI BU3HaYkIfHAa BUCOTMU T

—-abconNhkyedH a

-1 cT v g a

—B i A HBG:H a
-yMOoBHa O6apHthbMmeTpPpUYUYHa

14



zodHGE ' Mmls! f xdz'pmler epunusyertbca NMoOBI TF
BepTMKaAdbHOKW WBUAKI CTIO.

wdzH d € O HItpdz a g o B a, ahespdoHoS' Mfiplsiin @ B & ¥ p 4 |
WBUWAKI CTb, BUMI paHa TinbKuW 3i WB W AKI CF

h 5 ; ry 3

HGc'sis:T
H,, |Hzo |H, . L AH, H,s.
IeperKoaa \
MiCLIeBICTh
v AHp Hpmax
P“'"’r:l y Hp
311C IHaep
| P=760 mm.pr.ct. (1013,2 rlla) Mope
Pwnc. 1. 4. Pi 3HoBUMaOWM BUCOTMN
T aypB a HMHOAK a X UUBKI A K 8 4T M C H METTb CYAIMD 8H Ika P T
aTMoOCXpeprmwb6TO npwu NOoNboOTI Ha pi BHI M O
t= 45 C i TUCKY noBi Tp4d 760 MM [pHTA UICKTA T O]

WBMWAKI CTb [ Oiph BHIiKTED Bi CATK ®HGHRTV).

wimls d dzdzO fso' IstcW d¥O B U™ dorde Tiplc! A aepo
NOKaX4YyMmkKoM WBMUAKOCTI , MPUHLMKT pob6oTwu
aepoanMHAaAMI HHOT O TUCKY 3IFLKIPAYHOTIOC MOIT A

V:\/Z(rnosﬁ r)@d-ll-—li

rCT

O €PnosmrMOBHUNP, BT RAT UYHUAN IMCKKGP EGHH A Bi Nb
(9, 8, e/ 29, 37TymMdGpoamTHA TemnepatTHpa Ha

| CTUHHY NOBI TPAHY WB N 4 K3 &l THR4 U KMaDDKM A
WwBMAKBsaTmwPoOop My noto

15



r
V:Vind r_O K‘r]’

A€eo—Wi NbHI CTb MNOBI TPSA #car apHigsaHI T HMGP S8pT 3V
Wi NbHIi CTb NOBIi Tpsk—Kaediayiaeh h, BUC OB P AKX
noBi Tp4Aa.

ydmdzs ( Mdax-apBi O HOWEHHSH | CTUHHOI noes.i
WBUMWAKOCTI 3BYKY.

Zdzv ntso O h oaWJ+HIB'MfgIKi cTb NONbOTY BIi AHOC

Ha puc 1.5 HaBegeHO TakK 3BaHWUW HaBI
BUKOPUCTOBYETbLCA B HaBiraui "HMX po3pax

Mi B

nu
\)Hy _
s, /KK JPtae
\\\\ KE ””’¢
Puc. 1.5. HaBiraui "mHMURN TPUKYTHMUK

e —Kypc, § W=Vcoss 1+Ucoss I
A —HIiAXOBNUN KYT, sins 1= (Usins D/V;
$J$—Ky$ Bi T 'y o151 loz s
3 y Py ss k1 los.

[ Z—-niHIi 8 Wwnaxy;
ST —-KYyT 3HOCY,;
U -Bi Tep.
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1128 dfls j 3 ¢ tftdste HodddgAete f lstso z s+ fyw +
zOo ' e Oy 2dzed~ L OHOY

[ Mfyg dzsy jsadd OB M3HAaUYaeTbcsa YyKoDpignMe
cTreeMO L e HTpPUYHUKXKeExOPPHiRrGBARDBRANAPTOINP OM
K aipyf oBanpuknanpg, WM porT oo, AOBTIOTOW
opaoMHAT A BKKOOOKD AMWHADPMIBOWTaAaNbHUX CHCTE
AMOKYTHI i A ek @/pfA D icihe p IOHYY P sEd° ClIs
3HayYyaBapbBeRUHAR LeHTpa 06’ ekKTa Ha 3eMt
Ana MaTeMaTMUYHOrNo onNuWcy TpaekToOpi i
apni oHaBi rauiimHMNRBEeMPWCHTIe M3 e MHO | Ky ni
papgpi oHaBirauii 3a3BuUYaAaN BUKOPUCTOBYET.I
BUT Nnaal Tpb @y SiGitc O a plidasH 7, T i85 s it 1 t5 d5Y tetzls
LLi cumcrtemu KoopAaumHart 3abe3nevyywTb
aEeEKTOpPIi N T X pyxypknpBi pomeaearti neanoyy
aBKONO3eMHOMY npocToOpi

3a reomMeTpuyHe Tino, 6N1KnM3bKe @jos—iHC T
reomMmeTpunmyHe Tino, ob6MexeHe YMOBHOIW NOeE
oOoRaHi B B T X CNOKIiIi WHOMY cCcTadHi

Ana cnpoweHHSA ob6YuMmcneHb Treoi g 3amio.l
Mae nNpaBUAbHY T eoMeTpPUUYHY GOpMYHAHUWLHER
AKOCT.I mMoageni, wo XxXapakTtTepunusye dopmy
(pe dpegpreiHmc oi Kipa®oBckor o) , TO CGBpBEBEPWC T
(reopecumeaH@aya KoohGhkKwadapaopupactum o006' ekKkTa
BMU3HaAavYyawTbCA Treorpa@i 4YyHOW AOBT OTOWK-A |
KyT, yKnageHwuwm Mi X NnNoMpHWMaBN Y e@ND)Y a Mie (
MepuAai aHfa Tao dymwmpKOyrTa Mi X HopMannkw [0 NC
AaHiIi W Touyui oiwnerERAAO®P.S aBb @+ BENNKMO AreiN
©0=63782454, b- mMana n i be=635€863v, NoNnApHE CT
c=(a -b/a 60335

JdtmMiV Jjcggdz@ ma KPopHOWHEETTBCA Ha Ccpepn
ewmypiagi ycpuéd).leoc hepoB HNAQII@I raeTbCca 3 T €
a reocdadogepunbUH B i OUpni Pp30HTAAE T b C 4 BIi A reor pa
HanpaMKOM A0 ULeHTpPpY 3ewmnillepexopmMmanimicC
KoopaMkHaTtr ao NPAMOKYTHMUX reouyed,TpuzyHI
30i NCHIWETBbLCA 3 BUKOPUCTAHHAM BUpasi B:

(v B - N - I
S T O 0 =

©

T -
©

X=rcosj cos |; y r=cos .pin k r sk
17



[JolssHtetsdR Yydz© MdMml§ pag® . CydasaBryafdadOHse Ha ¢
cmcrtema KoopaunHart, NeBHMWM YMHOM nNOB'
noyaTKOBOI MaouwmnHMU Bi ANi KY BUOUMUpPAaETHDLC
HanpaMok 11 eKkKBaToOpa, LWoomMiacmwBaapW@dma
Bi &b 3a XBpPCcweO®APOMI YHOT cumcrtemmn KoOOoOpAMW:l
Mepupagi aHa, NMpoBe-A4&NO0 rTdo WDUOF peex3T a 6 Y34 bT € O I
KoopaumHaTtTamMumo®', e T a Tw@Xke OYTM 3a3Haue-H
KoopAavHay,amMmm € Ni Hi AHUMU BenmymHawmwu,
o6'ekta (B TOMY u4YwucnhHi Kypc ni Tyaka) npyv

Pmnc. 1.6. feorpadgi yHa cucrtema
KoopAauHar KoopawuHart

Puc. 1.8. OpTtoppoMi yHa cucrTewM
KoopaguHart

18



Monwc OpPpTOAPOMI YHOT CNcTemMut itk ®opggr®DF

NO3UTUBHNIR HafNPGHIMOXE T ® C I 3 Py X O0M r o,
OcCHOBHUMM napameTpamMmu npwu HaBi raui MmH
OpPpTOAPOMI HYHOT cmcrtTemMm KoopaguHatT € T e€eo0

B, TOUKM nNovyalG rgumwim B ANWE K ¢ & 0 6 TNoe pTear WikHI
ronomoHpor ogpomi eto mepuagi any m(rkyTO0oM 9
Koopave@tTemaoaxy Tb OyTW BUpPpaAaXEeHI Tako
AOBT @hyopPTOAPOMIgMHY WwWnpoty 6
B3aemMo3B' 430K OPTOAPOMI YUH M X i reoc
BUpawke Ai BBI AHDWEHHAMMN

j ¢ =rcsin(sin |, ;sin,j) atctg(tg  jgos, )i
. =, aretg(tg , jGos ) jarcsin(sin 4 gip ,

B AKodX BAyr B CBOW uyepry, BMUpPpaxatwxiyga U
gonomMor ow Qopwmyn

lop280 Y/ (PHY  LjlBO%/ ¢ H)

Kpi m papgiryc agpodPpemwsia x B BHeDHE EKaIANET @ M A
noBepxHew, wWo aAd3BomMPOCBIOPH aad I0OPAT © Qe MY
cmcrtTemMm KoopAaumHAT HaMbi NbW WNWNPOKO 3ac
BOHMU 3abe3neyywTb Heob6Xi oHY MNOBHOTY B
NPOCTMUX MatTeaMaBUWAHBDWEHSDb

sdMmMisy i3d C H)ERGEGFALEISE sodr O " e Oy' 2 dzd ~

CucTtema T nob6anbHOGPS (Globak RosifionmHSyseera)H H 5
LECYNYTHMKOBA CUCHE&MA 3RMODBIBMENYIYE BUMI P K
BM3HAaYae Micue pPpoBITERWBE AHH N acH'cearmM™y K
(World Geodetic System).

Fno6banbHa HaBiraui WHa/[ £y ¢ yBFuHKMOKpPOMBCAT O
cunmctemy NBO0OgRNapamMeTpnn 3emMni) .

OcTtTaHHAa B®RP.clAH) (HIEB3IHauYyHO BBApPI Hamemw
ocen cuctem -XOoOPAndd WGCHIBr atoTbCcAa, o@aeiB cC
CMCTEeM KOORPpZOUWeH aHte 3 HXa, 4 HYU MUK i CTaAaHOBNATH

sdMmMisj BO CBtstcHd ZOSIskizdy GEOMEISERBLARA@iE

Ana onwncy TpaekTopi W nonboTiB JIA H:

KpunBunisHa 3ewmni mMana | Hew MOXHa 3HeXxT)
19



FrOpPpU3OHTANbHI  C-NCPTAEMVOVK YKTOHOApP AOMEeHKaaTp T O B,a C
c e pYHwWHca.. 1. 9)

Y NPAMOKYTHI W CUCTeEMI KooOpAMHABT oAOC
Mi cua po3TawyBaHHAOPMHALV BYBHBAWMAET G AN 0 N
B chepmmaT emi KoopaomHaTt MnNpocTOpoOBeE

Bi AoCTRBHIHOGO noyaTKy JIAQ 0 @ y(AkeyarT OBVONOM K C @ 91 D W N H
roOpM3oOHTY -BlekpapowcomMpoBegeHMUmMm 3 nouya
po3TawyBaHHA J1A, ( &3 UTMaBKT OODHWD)PKWY3TOOHVT aBl b Hi 1
Ni BHI YHMM HanpaMKOM Mepupagi aHa, L0 np
npoeKkRipamiByYexar opa Ha UKW NNOWNHY. Y npac
LI KOOPAMWHAaAU AO8TaOMU (HHTHEOMY N O /1A pRiI. N Ao WwmH

Pmc. 1.9. MicueBa (nokanbHa) <cwu

CykKynHi cTb napamvMeTpkbpopmoHxTawalRAepwu

4yacom, Ha3unuBatlwTb [Amap aBwepTi pudevHVH Ap y3xayd a 4 H
BMUMI proBaTuW nNapamMeTpun Ai ACHOro pyxy o6
napameTpamMum 3ajgaHOro pyxy, wo | ckKinapg
BUKOpPMUCTAaHHA HaBiraui nHol | HpopMmMadui
Mpoekui O TpaekTOpi I nonsboTy JIA Ha
wnaxy. Po3spi 3HAIWTSL ni Hi IO 3apaHoOTr oo LLI /1
TpaekTOopii pyxy A, i Ni Hi O MaKTUUYHOT (

pgicHor o( pycylaulOQBpomygXeHHMP Wi MT@AKEO DILZHOT
apyroro npomwmi XHoro myMmiENgnumapwpygTycsyg I
KoopAaus@mpommaoeHOt zZEOAGCHMMH M BRREEA®MP) I

20



10. i HIT wnaxy

1131 tso jtendz ° dz' dz2 ° ff sdztsy j dadzw

ana BMU3HAUYEeHHH NMOMNOXEeHHH 06’ eKTa T
BUKOPUCTOBYIKTb MNOBEepPXHI I i HIT NOMO0XE

[floBepxXxHeEeW M@ABWMBAKHSDCA T eoOMeTpUUYHE I
06’ eKTa B npocTtoOopi, o BM3IHaAayYyaeTbcCH
BUMI proBaHMUX HaBirauyi nHMX nNnapameBITpCBAaHH
RBiogbo’ egkoT aHa3 e MHO | PHT noBepXxHel Nonoxe

Jli HIiTEGON O X Ee HH A Ha3uMBaeTbCA reomMeTput
Mi CuUE3HaAaXO@XEKHHBEO XapakTepusyeTbcHd e
napamMeTpa.

Mp w ogHOYAaCHOMY BUMI pniapamenopkiped® (¥

3HaAaWMpgEeHI OB i abo KinbkKa WVNAKMhY OPMO® XKB8H
Mi cue3HaxoAXeHHA 006’ ekTa
B Teopilid Ta nNPIABMKOP U GRBAGBIYOCIHBOEBAH | T as

MONOXEeHHSH:
—opToOoOApPOMI A
—NoKCcCOgpPOMI A
—Ni Hi 9 piBHUX; nenedHris (APIM)

—ni HIi 9 piBHUX KyTiB (NPK)

—Nni Hi a9 piBHUX ;Bi gcTaHen (NPB)

—Ni Hi A9 piBHUX Ppi3HUUBL Bi gcTaHeunw (NP

JtolsBHtcdg'HYi 9 HaWKopoOTWOIT BIi ACTadHi M i
3eMHOI Kyni, Ayra BenIWMWKOTO Kona 3 €eMH:(

21



(bil)sapaHoro mapuwpyTy (pnmc. 1.11).

Ha KapTi pu MB/HIOK YT MHWDH O 1 npoex.ui T (
opToapoMi A BUTNAagae 9K KpuBa, OnNy.KAl CT

Ha «KapTtaX KOHI YHOI npoex.ui T i KapT
NMOPIHBOHAH E€B e TN K U X Bi alc5rCalH e m)( g o p 110000p00..M i
npokKknageHa Yy BUTnapgpi npamMorl .

B reorpadi YHIi 1 @umommewiMi KO aIpeKaN Bal A

tg =sin( | z)dtg

Aneg,l —reorpadi 4HI KooOpAMHATMWN  ®@O-TKOYYTH ONi | )
optoapoMi e | MEIBIPRBITUMHYM 3Bl eKIBORITIOOPTraAM ; T
nepeTunHY opToOApOMIT 3 eKBaTOpOM.

OpToApOMI UHEBR BYR[CHEIAXESOMMHNAQBEAEMA T O
KoopAunHaT tTidy#BAB3I HavyaeTbcd 3a GPopmMynotr

cosSi=sinj sin4 @0s; pos, fposf |

OpToapoMi YHRR KBU/IC@BMBaAXA Y aAaETbCAS GVEH 0 *
XBuUnipygma 1, 852 .

N [ sCMtHk

Punc. 1.11. [Mopi BHAHHA opTOApPOMII
| sCMBH /My Wi 4, AK a nepeTunHaec Mepwupa
ogHakoBMUMNW KyTamum (puc. 1.11)i.madeaa B1VWIBJE

npocTOpOBGIKACRODKANM, BUTKOM HaBKOAO 3e
Hab6nuMmxaeTbcs AO MNoatCa.
22



Pi BHAHHSA nokcoagpomMii Ha nNnoBepxXHi 3e

| #g \dntg(45 ~ ) |
abo
tg(45 + f2) ek 9

Aed FNATOYHI KoopAvMHaAT I “-KyUKmMepereaaygpao
[ mMepupagi aHi B (nNokcoapOMOa@BEMBAT aun a0 & ui
NOKCO/MBp B BBDIMO P

lokxkcoaApOMiIi YHMUN WNAXO0OBUN KYT pos3paxo

tga; {4 /D, Dy

ANANM—PpPi 3HNUA AOBTITOT TOYOK nNOKDoeBRFEDMI I
Mepuagi oHanbHAa Pi 3HUNUSA WNPOT B MOPCbKMUX

D =7915,705Intg(45  + /2

Kpi M oKpeMnx BlamepMKiveEdd NOKN aTI@K C 0 4P

AOBlWe opTopapoOMiIi i |1 3aBXAW 3BepHeHa ony
[ "de v o' o ded(RNHA[F)udj G © B KOXHI U Touul
NeBHY TOUYKY, HanpRKHA@@ma HpoaBMMi TOLC T @A G @, 3 iHOIl +

mMepuagi anom (pwuc. 1.12). olgs € K puadB a3 fpay X/TIH
NnPpMW NOCTIi NHOMY nefneHT y=cang). papjgi ocTaHLIi K
OcHOBHe piBHAHHA JIPIM Ha cdgepi

c tug £ fFo$ tgylcobec()

O &, ,—*r eoc ekpovoupHgin Hatun PHT.

Ninis pieHux
nenexzis

Puc. 1.AI2BHUIX H@BANTEeHT | B
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Mpun vBproBRAGMMEé B AHBYACHDO 3ABEOAEAH U MU N € /1|

saepeomwiHaon ox@liPAH M MM3IHavYyawTbCA NOTOYHI K |

[ T de v e o dedI P KW s e B KOXHIi W Touu
HanpsaMmkamMu Ha @il aloppy xeminoPHTn@AOW Be.
1.13) . Ha nnowunHi NPK € payrow Kona,

P

yT B AopiBHWBAB 3ajaHOMy 3HaUYUeHHI.
BennuwuHa KyTa B ner kKo B 1N 308 AJPQAEH bXC

OKaX4yYunki B KYpPCOBMWUX KyTi B, o 3acToOC

pagi okomMnacoMm. Pi BHAHHA JIPK B UbOMY BV

|

b=s 54 - 5 leonst

Pwnc. 1.13. JliHIi a9 piBHUX KYT

[ " ddbwe dedr o AMBMPIdzi29 Ha 3eMHi W noBe
OAHAaKOBO Bi Apganed i Bi 4 I KCoBaHOT TOUYHK
Ha 3eMHI N noBLEP X KIONJIPB ake € ni Hi €
HaBi raui MHMNKX BM3HAUYeEeHHA4X 3a [hpmomaeno o
6e3NOLHEPO BUMI pPHOIOTbL pajkKyopmaRarmdgikoA a
3a3BuMYam Bi gomMi, WO [AO3BONAE nNnpepgcrtTaBn-

cosr = sinj, sin j e0s, jcos cpsf{ |

Ae AAnbDTOBYHI KoopAauMmHaTtnm 06 €eKTa.

[ " da W o' adad R tof (LAARBAI & M ln@dajo2ke HH A
TOYLULI AKOT pi 3HMUSA Bi gcTaHeWw [0 A[BOX
BenmynmHotw (pumc. 1.15).

Ha noBepXxXHI 3eMHOT cdepun uyusga i HI a 4
pi 3 HKIBE/BEOK O Mi P H | PHC Ha3wmawTb We Tr1ine
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Punc. 1.14. NiHia piBHUX BIi A[c

Pi BHAHHA rTinepb6bonmnm Ha NNOWUHI B npa4a
2 V2
22 52,
a~ (0,25d“- a%)
n,—NZOT OYHI K @@rp)y2Ha@T wic Ha nNi BBUO€MbO B X IMHEYH
6asn, TO6TO BiAgCTaHbLOIMI.XK HaAa3 EeMHUMU NVt

NPPB wmpoko 3acToCOBYKTbCHA nNpu BUPI
341i NCHIWETBLCHA Ha O0C Hoeaga N e kHodwoi ppvHamuxi TP Hd .3 +

S0
Y A Y $
o N
WA
M
2 ¥
% B
PHT, d PHT,
a
Puc. 1.15. JliHi g9 piBHUX Ppi3HMUL
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1.1.4f j lstsadfL g0 dedzy 3" fiyg Py 6 detsp j dzdzw

Bumi proBaHHA OAHIi €T 3 TeoMeTpPUUYHNUX H
Ni HIi O NONOXEeHHA Ha nNnowWwnHI abo nmoBepXxt

Onsa BW3HAWBEHHBRKD AKIE@HEEAT a HeoOXi OHO BMU
nNi HI T |1 moeHpHKsH, 1o nepeTunmHaKwWTbCA.

3anexXHMD HBIiAL NMONOBKEMHMHOAB I AHMUX T M papioc

Lo BUKOPUC O[O BEY KBITMb3CHIA Y € HH 4 Mi G|lBeawmmdibXE
NnpakKTMyYHEe 3acCTOCYyBaHHA oTpumManunm HacTyTr

— KYTOMiIi pHURN (pneneHraui WHUK)

— AaneKkoMi pHUR

— pi 3 HWQAe/BEOK O Mi P H W I

— KYTOMI@PMHOK OMI PHUINK.

KyToMi pHUR ( M e neH reBasi HiaHYaH) i€ M, OMEOT HOeH |
nepepbavyae BUKOpPpUCTaAaHHA aABoX JIPMGQ, B3k i
L0 oAepXYETbCH Bi 4 A4BOX KYTBPMDPHRBE € H
Touwwakk( pumc. Okl GbkKn Ha nopi BHAHGSOMAa &K mX
NPM wmoxXxe Oy T MU 3 JOCTAaTHI M CTyneHewMm
BU3IHaAYEeRM®D NOKEMHW AMETOAOM 3Ha4YHOW Mi pot
NOACHIWETbLCSHA NWOro WMPOKEe NpakKTUUYHE BMUKC

Mpwn BUKOPUCTaAHHI AaneKkKoMi pHOT OO MeT
0o6'ekKTa BM3IHaAayvyaeTbCsda NepeT,HAHKOM OB AYaD W

Bi ocmmByBpaooBe@x HaszeMHUuX ¢PIHT (B ToOUyukKax
nePB
neia
" N
PHT
E%HJ 7
Puc. 1.16. KyTomMi pHuin wmMeToOfq

Pi 3 HuWAUaerBeOK O Mi P H WU MB U 3V a ‘OMOHGMAE M O 1O X € H H A
MK OH Yy3earebpcea™iBio X T AR PM®Bpowic .. Tpm8)yboMy H
NKOPUCTOBYBATWNW He MeHWe ABB& ORAPNHAGIV

KyTomMoi@aR@KOMI PHUN MeToOoA. L0 BOODKEH H
06'ac karapeotmmHABOX plIBAnk (AABY). o0BTO0 ZFZOUK

BM3HaAavYaeTbCAaBMap aiMmw uUpM3HU M3y 0 i BIi ACTa
26
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Ari=rc-rg=const nPREB

Pnc. 1. 18paPRPéeBOmMiLemsoi -nanekomi Pw
MeTOoA

XapakKTepHOW pPUCOKW LbOTIO MeTO/MHyauee HWH
Mi CLEeNnONOXEeHHSH o6' ekTa 3 OAHI €1 nos3wu
NMOPIi BHAHHI 3 I HWMNMKN MeTOfgaMu.

1.2. 1060d2 dz2 o ' HBs®BsMls' s ©GOH'

1.21A " Ldyds thdsed t©OH' tslsjrndz ydedrm ¢

B papgi oHaBCcwwcaTue MiaHXn X BM 3 HauyY eHHSHA HaB.i
r'PYHTYETHbCHA H a i 3 MY HMNX BNacTUBOCT 4X
pagi oOTexXxHIiI YHOT O A1l ana3oHYy, 1o po3no

(nepepgpaBaydya) QA0 npuimmadya.
OAnsa BUpPpiIi WeHHA HaBiraui NHMXM BBL4 aAB OM
napamMeTpamwu enexKkTpoMar HIi FYHaUCXO B @ M I HNAo/Ili OB

o6’ ekTa. [TONOXeHHSH o6’ ekTa BIi AHOCHO
C dpe p iCUMHCi Tie M | KoopaunHat (puc. 1. 20)RiBns
KytTamib PFkwekTtTobpyxaeTbc4da, 3HayYeHHAHA U
3MIi HOKT b C 4.

MapamMeTpwn cCcurHani B, WO BUMNPOMI HIIT I
NnpMMmMatlTbC S npunmmayem, BCTAaHOB/MNEHUM

Bi JHOCHOTIO TMNONOXeHHHA nNnepepgpaBavaakunmpry
3MI HHMUMM NapamMeTpaMnm enexKkTpomMarHI THOT C
yac HajgXxXoAXeHHA curHany.

B 3araanbHOMY BMnNnapgkKky Ha3eMHa PHC
BUKOpPpUCTOBYBATMU [ npuunmManbHY i nepeangj
MeTOoOAYy pajirooH aveeiTroaauyi, M HUDO 3 aCTOCOBYETDbLC
NnoKka3aHa AOBOCTOPOHHSA papgioni Hi 9 3B’ A 3K

27



ana BCTaHOBI/IeHHSA 3B’ A3KY napamMerTp

HaBiraui nHotw i HdpopmMaui e po3T Namgajly b

nonA, WO CTBOPHWETbLCHA TOYKOBWUM BUNPOMI F
e() =Rek, (t)exp(-j[ ovv ¢ )I). (1.1)

AeE(t) —amMnni Typa B 3afleXHOoOCTI Bi o 4Yacy

MOAY NALUW-a®cydya Jytredraodtaa;cMor Hany B 3 anex
BM3HaAavYaeTbCca (Pas3oBow abo YyacTOTHOK MO/

Mpwn 3MIi HM B3a€eEMHOT O NMONOXEeHHSH nep
3Mi HIOETbCA [0 BRN H3aH apyaeqH HOSN | KHYI Ti 0GBIVPXN NKMOAOH [E
1Yo BCTAaHOB/ME€HMUIN HaB pyxompmMBUnODOAKKXTIPp A
npummMmaeTbcsa O60pPBOBH XM WDMMICHMITbEM -HRAEL O® B D G

byHKUI €0 BUAOY
&(t- 1. Regt , -)expjdo € -) v - .t)) (12

Aaen=R{f/ciT3ani 3HeHHHA CcUTHany Ha 4Yyac, wo H
nepepgpaBayem ff-uEIpmKiiMEATIEE MG O3 MOBC HOOXE HHS ¢

PHCOGOpT
H“
Az
PHCHas3erl
Punc. 1.20. B3aeMHe NONoOXeHHA eNnemMeHT.I
Mpwn YyboMy amMnnai Typgpa CcUTHanNy, wo nop.t
Al arpamMamMm HanpaBNeHOCTI MOXe OyTunu onv
Upst- 1.0 &gt )GE)S( ), (1.3)

AeUsmx—MaKcumManbHe 3 HaWHOHHM aa pra/MmaTr yHiaum p

AHTEeHWNW B TOPU3OHTAaANbHI K nBGLBHMLI arapKaam
28



I

anpaBneHOCTI aHTeHWU B BepTuMuKanbHI W T

3a amMnniTypow curHany (3a MakKcuUumymmo
KYTOBI Kodp amearwuu gasaTtipmuammayi 0 npo

Ha XapakTepucrTunuky papgi ocurHany cy
epepgaBaya i npunmmau a. Mpwn manyeagp e M il 0@ |
epepaBadvya PHY, swowmmwpPpkrk i BETOW® pajgi anbHO
o6’ evy\mwmwse. puc. 1.20), pAoOoBXWHaAa papgioni

3 3

RO=R #t Yt/2 (1.4)

nev=dR/d—-papgi anbhna VurddiRfdli gami,anbHe npuc
B yubomMy BuMuNnapgpkKy BUHUKae eddekT LoOnNn
oTpumae gonnepwW,ggwerunpuopunpi @09 npupicrt

W, = W W/ +yih2 (1.5)
[flepeHOCHUMKaAaMMNW HaBiraui MHOT I Hpopwmauy
T ak i MOAY MTbOBAaAHI CUrHanu. Tack, S K Wo

aMnni Tyaoow HU3IbKOYAETOTTHO I OO TON HIGOKKHGK 3(
Ug(t) =UJ1 4mcos W& J]dos[ o€ w ) - € 3 (1.6)

pd—-koedi Ui EHT T ANMONUHN aM@ROI BRAOHGH OB @S
npun MWOro nowunpBWHI Ha BIi gCTaHb
3Mi Ha amMnni Tyanm curHany, wo nNnpumnmac

Ums(t' ) U:mll meos( MtW NRW tA]- (1-7)

Mpwn HW3bKMUX yawcd oglva XMOKRPKM 38exTyBa
agonnepiBCcCbKOro edekTy, TOMY B OTlFT MuHawui
Ky ToBi KoopagumHaTtun BU3IHa4vawTbCcd npwu
Wo cKnapgpaeTbCcsd I3 CYKYNHOCTI enemMeHTaf
Ana BM3HaAaYeHHSA KYPOBWUAT I pyixXoemumuxnmob 'k
BUKOPUCTOBYHTHb Or MHatwuwu MOAY NbOBAHMUX
Hawb6i Nnbw NnpocTO I 3 6iNbW BUCOKOKW TOUYE
Ana BUMUMI pOBaHHSA WBUWAKOCTI 06" ekKkTa BUK
KonmBaHHSA, WO nNpusBopfAaATb A0 6i nbw 3HaAt
Takum YN HOM, 3Mi HU napamMeTpi B papjgi

yacToTWu, 4yacoBOT O |l HTepBany) 4aTb i
29



Bi ACTaHb, KyToBE€ NONORANCHDPDEHMHBENOAKI C
BUKOPUCTOBYIKTbCA ANA BUPI WeHHA HaBIi raly

1.2.2. sdzOomd¥W "  COy' v twOH' ' sdz0o ' ¢ Oy’

MeToA4M | p a3fai cooHbakBsi arcaMuddiTK y OT b C 4 3a Ta
o3Hakamu (puc. 1.21) .

10 dfsds add3' ot 9 Odzesets dz@o " ¢ Oy 2 desG s

—KyTOoOMi pHi (a6bo neneHraui WHi ) ;

—LaneKkoMi pHI

—Pp i 3 HMXOUAE/BEOK O Mi P H i ;

—BUMI poBaUWIMHMX (papgia@apibmmxXgT el KYTOB
—KOMOGI HOBaAHI (wo A4O0O3BOMAKWTbL BU3IHAaAYar
napameTpun, CeEb@mn®@dzBs@l 3" tcdz

Papgi oHa
cumcr
/v
Pi Huv Bumwmi p
Aanekc Aaneck: KyTon WB N OK (
Papi ekya. :
6e3 BifA Papgi ok
_ . Papgi onen
Pap,l_e)wm,
3 Bl AN Papi oBwni

Pnc. Kinazn.pi kauyi 9 papgi oHaBirauyi n

10 Isdfsd3 tOH' tSIsj~dTyd@de 8 dd3 atgreoxida’C
BMUMI proBaHOrNIo napameTpa papgiocurHany,
HaBi raui nHo(fpuao.aphvM2.1d)

—-paszoBi ;

—amMnni TyaHi ;

—4acCT;,0OTHI

—4yac;oBi

—Kopenaui WHI (3acHOBaAHI Ha BUWU3IHAaAYeEeH!

XapakKTepuUucTNnUK papgi oHaBirauygyi WHuUuX cui

30



Papagi oHa
cumcrT

acrT Uac

AMnni

das3 Kopens

Puc. KnaZX.dpi kaui a papgi oHaBiraui i
3a TMNOM BUMI pOBaHHS

10 ftedL dgayy idzoiay ass i r ayi MHI 3 acob6bu noAp.
—nocapgkKwu

—HaBiraugi /3 oH@AP@®H®DEO I

—TakKun, WO B W K OKPOUNCMT/IOBBIS/GET EEYHKH GV
—nonepeagXeHHA 3i TKHEeHHLb

—BUMIi pOBaHHSA WNAX0BOT WBMUAKOCTI
—po3HABAH®RA | H.

1 © HOdz da ofsisn sHWT b HaAa CUCTEeMMU:

—rnob6anbHIi, TOGTO HeobGBMexeHOT pganbH
Mi coube’ eBK TOgg R b M ToOo4YULUi 3 e€eMHOT KYIi abo B

—AaNbHbLOT —ApBI Bayymw@ NBHARAOT 2IBBOD®O0 K M
papgi oHaBi rauiBii HIMXSTKHNOXY OBK 3 HaAayYatlwTB@&ST 0 BN
KooOpawwWaEKT a

—O/NMNXHDbLOT —M@BBIii o fadwicel HEHI o c T a0 akom 36i04..

Papi oHaBiraugi mHi MeTOop/aWu [ 3acobwnu |
O3 HakKamu:

-3 a XapakTtepom B-U3T P OMISHIIGPERHPHBH U M i
BUMNPOMI HIOBAHHEAM,;

—3a CTyneHeM-aBTOHOMHDCTI HeaBTOHOMH I

—3a pi BHeM a B oavBaTroMmMsaaTUu Yi H i Hani B &
HeaBTOMATWUYHI ;

—3a cnocob6oM3 iBigNKamMb AOW | HOMWKAUI €10
umdpposBe TabnNnoDpoMmeEBeBPAORAEYOKA) | CNYyXOE
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1.2.3. 10MmMsBd twOH'  tslsjnrnds ydesets L OB

no OCHOBHMX TUNni B obnagHaHHSA [ cu
Ni 4T PUMKIKenppyoBmeHeHyAT p A H (KM P,p yexioavH o Cc AT b C A :

AHeanpapaah iMmPAKE PA LI OO TagHLAIiN a3 OHY |
cepepgHi x 4 aNDBdNon-BirectiohdFRpdio Beacon),

ABcebiHBaHI@ daBB @MYy TpaanbiHMMA sAH1 a3 OHY AV Xe
yacToT-\YOR B/MFA Omnidirectional Radio Range);

Allome piiBEccbex6 i HUaHNOP & BU/BEMHM Y IT P & B H 01 MIaB1 %
Al ana3oHy agna B u miDYORB(RopplerVera Bligh Mrsequency
Omni-Direction Range);

AlanekpomapHoumMasakn a3 OHY VY NbTpPaBUCOKMUNX
BUMI py noXx un aADME/(istamtesneasuang equipment);

ACuctemun i HcTpyMeHTLaSn b(HIONis tmroucmeemktn L ¢
MLS (Microwave Landing System);
AQanekomi pHI pajgi oHaBiraui nHi AH4ac o

Al ana3oHY 3 Be AOMEGA LORAN-C;ycom ai i
ANMenenratopwu [BWMDF gMerg HighsFoegusncy Direction-

Finding);
AYCTaTKyBaHHﬂ 3B' A3KYVY;
ANepBUBIHOPWHHI pagi onokaTopwWu,;
AdyHKkui oHanbHi JOMNOBHEHHSHA CYNYTHWUKDO

AAnapatypa Bi go6paXeHHSA JaHWUX cnocCT
AABToMaTusosrmelpyEacA® MMOBACPKARM py>

t OH' BdzOo " ¢ Oy' Haz'ls Odi ddbylss] DA OWc1OHs * 86 y T
ABTOHOMHMU MM ( wo H-2 K VBXM M3 0 B WJir AuGH UGXH A A1d B
Ni OTPUMKN CBOTFT O (PYHKILpia@H YOBMKCHA ® MM @ D ip B
BUMI pBadu WnaAaXxXoBOT IWB K A4 KTOaCKT i | | H ekayBrTao
NoOTpPeobOywWTb 3 0BM/ AUHG BXOTCO IAYAHIK LBi OHY B aHHS4A

1 J OolssdagmdgdzoHaBi rapyi Wi BCM@HOMU BIOT b
bopToBe oOb6nagHaHHSA BIi ANOBI AHUX CcUCTeEM

AnpuBi gHoil pagovmaTaMwinil), Ppagi okomMmnac
AasvumvmyTamemmaigi oHaBirauyi i VOR;
Apanewoni g DME e Mu

Acumcmeamcapgku |1 LS;

AmMi kKpoxesmwemmwmc agkum MLS;

Apapi oToetxuHcim@umy XHbOo7 HaBirauyii PCBH;

32



AcynyTeuas B roacum cim@ mC ;

AcvncmeonepeagxeHHa 3i TKHeHb TCAS.

Papgi omasakwu, WO BUKOPUCTOBYIWTbCH He
3HaxoguTmemMmni Hal Ha3 e MH | papgi oimpakmw WKOF
(cCynyTHWKOBI yrpynoBaHHSH GPS i T X Qyt
NA(6opTOBIi CcuMucCcTeMM nonepepnxXxeHHsHI 3i TKHEe

Ha3eMHI pajgi omasakm cnyxaflh3 ggng amaH
MaplwpyToMmMi Nmpe@ERYi Xx&a Haepogpamkivx BCcTaHO
Ha MnNoBEepXHI 3 eMi B MNMOBOPOTHWUX MNYHKTa:
Wo BUNPOMI HWWETbCA abo peTpaHCNKWETbCHA
npunmmayem. Bumi prorwouymn napame THpAUM PG MO K a Jt
NanbHI CTb no HbOT O abo BeNnNunmuunHa BIi A X
Papgi omMmaskum 3a3BUYaAN BUKOPUCTUYB YT bdgBGW G
abd" H BOW3IaO oBOMA PpPO3HECEHMUMU MasgKamwu
SHaxopgXeHHAa JTA.

1240L OCOd dzj 20 MlstkClbktcdz® MAj BO 1)

Papgi oHaBiraugi mHi CUCTeMUW praQIOHOT bN T A4 in

npuicomr Hapme ., TaXRB3gpop@ywTb CWUTHaAnN 3any
CUT HanNn BB ASIKMBMCICIMHTabB i raa Wi AN @ wic ,.BLI PHIE
papgi onokaui MHOT O TUNY, aK i OTPUMYIOTb
Bi o6unutTomMmy Bi A4 noBepxXHI 3emMnd. ab6bo BIi g I
So S s
S ¢ _I 5
t1d—t 1 e t1d Jtd cqol_ Jte
S S
© B 9
Puc. 1. 23. CxemMmMHTB3aemMoai i PHC
Papgi oHaBiraui WHI c ncdetetmterdzsO g ' 2 can mizpf e m

OCHOBHOIW by HKUI €10 Takmnx cumcrTem € 0 -
KoopAuMHaAaTMW pPyxXomMmx 06" €K TI BY a cnoaspya MOEpTi Pel
Bi AHOCHO 3afjaHWUX TpaexkTopi .

Po3pi 3HAKWTbL papjgioHaBiraui MHI cmcrTem
CurHanum B OoOomBpaMFI ciaPpaEMIPaKrODdT&RIM») ,
PHC 3 peTtpaHcnauyiew curHanis (pwuc. 1.

HanpaMKaxni( xkKBeMmTsHAY | a-@® Md1 A P A K
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Uemm BUWHWKHEHHHA

poMar HIi THOT O

NPOTAXHOCTI |, 0

| We HHS
BNeHOI

uem @GopMyBaHHSA
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H
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125  mdzs o dz' - PR Y Qg 2 OLOCIlkjtedimlsds

[ o ymcnana OCHOBHMUX TaKHMHIaHMEXK aX &P a KTTC
po6boya 30Ha (o6bnacTb) I AanbHIi CTb A[il
3aBafjo3axunaeBepaTudBHIi,etheKk THRAHBEI A@RAMBETCTEH.a 6 a

vtsydz' fpis'a Kk 3yaeBcoMOl p OB H WA I Hb 6113 bKO:
nNoXuMoékun, TOO6TO pi3HMLI Mi X 1T CTUHHMUM 3t
peanbHMWM 3 HaUYeHHAM 3a NOKa3aHHAMU BUMI

MoxunbkunM papgi oHaBirauyi nHNMX BUMI pi B M
&3 IssH dydz' , (O HOdeTOdsHzMcHBlzTBEOA € Is d 9 dZ’

[ JIstsH dydz fetsm duBaCcdn i mpKaoeMK B aH @ @€ da T K O B
MaTeMaTUMUYHNUX MOpAOerneilaobmmavi @MoB@WHIWITML NQG’'LUE
Bi AMI HHOCT.I anropunTtmmi B i METOAMUKN I AU M

Y alcpen T Yy BA& M I8 M. € M

O OtcOls(zitends TpyMeHTanbHiIi ) NOXUMOKU 3 SAE

NPUMUHATI ona nooéypoBwn PHC anropurtmm B
OGYyTMW TOYHO peani 30BadHI NnpakTUWYHO. Lle
BUPOOBHMLUTBaA anaparTtyp,mu MAXWGlamy a BHEOIC)
Kani 6pyBaHHSAa, 3MIi HOW MnNnapamMeTpi B HaBK-C
BonorocTti, TMUCKY Ta i H.), a TaKoOX CcCTarf

dtzBd6'  CBdrdzbknm (Noxumbknm onepaTopa) €
ocob6nmnBoCcTenn onepaovDOpa,ocpBAACBMBFOC T®ICT

CNnyxy, peaxkui T npu 3 Mi HI Il Hpopmaui 1),
3a XapakTepow NnposaBMU i BNNUNUBY H a
BUKOPUCTAaHHA BUMI proBanbHOT | HoopmMauyi i

—-MdMmils] 3@ e M dz¥ R & K APWILDIIT b CSA 3 a NeBHV
—9df OH.C s °
HavnpocTi wa MaTeMaTMWyHa MoOoAaenb nNpouy

aM=M@OIStyY +€J],

Ae(t)-BennmymHa BUMI proBaHOro HaBi T agtiuiaHor
—papgi ocur Han, wo mMae | Hoop ma;el) 03 P LBH/
i BHYTPI WHI agunTtTwune Mt — 3vaaecayyva 6 H WUy M K)O;
(nNnepeTBOpPEHHA), WO 3anNnexmTtTb BIi A4 MeTOAY

Y pasi, Koethy oOoeBagoeaBa B/ bBTUUMI /P KKBaS

napamMeTpoOM, MONERBWTIIAMMNCYETHLC S
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aM)=MOS(tY[L +¢})].

[MToBHa noxunmobKa BUMI prOBanbHMUKX mepe
HecTauvMBHAAAM@PBOWEBC WO B 3aranbHOMY BMUT

a()-at) = DY, 1o, €,

A&t —-Ii CTMHHE 3HayYeHHA napamerTpa

Y 6arartTboXx NpakKTUUYHMUX BUNagkKkax noxwu
po3rnapgartTumcsa AK cTaui oOHapHWUN, epropgwnuy
BeNnNunmyunHa.

CepeagHe 3HayYyeHHda (MaTemMaTWuyuHe cnoAai
CT &8HIO b cmcrtTemMaTUNUHY nNoxXxXunuoky, a Bi A X
XapakTepunusye BuUNagkKkoBY NOXUOBKY.

Hahn6i nbw NOBHWUMU XapaKTepuUucrtTunkamwu
cni nA@nYOi ymMoBHUX N@m@aboHowEa i ®a Yy MO
Wi NbHOCP#H O CMVIEd| IBA

3amMiw@E@b© Y4yacTO BUKOPUCTOBYHKWTb YMOBH
po3nopagi ny 3 Hauye wi )Oc aanbooi, nmnopxum 6Xing cy T H O
3B’ A3KY NOXNWOKWBEBNBUMOPIOBABEB®Y MOBHY Wi J
w(e) . OA4HakK x3amaHkaTieeHU C T UK 1" He 3aBxgu
BUKOPUCTAaAaHHSA.

Ha npaxkTuuyi BUKOPUCTOBY TGS 61 Nb W
BMUMI proBaHb, WO nNpepgcrtaBnawTb co60t qyt

JoHaiWb6i Nnbw 3acTOoC C0BUYi BHaKHAM X N ONKeNT600Ki B P H
eKcTpemManbHI [ CTaATUCTMUYHI oui HKW®.

B akocrTi eKcTpeMannbHUX OULiI HOK noxwubé
3HayYeHHS4qa, OTpPpUMaAaHBM MBI DIEMMEKIEHOMY psag

BUNKOpPMCTOBYETBLCHA NOHATTHA MOAY A Mack

D8 | F& &l

[ MOoAy nAa MaKcumManbHOT BIi AHOCHOT TMNOXMWOK
o a-a
|ua4w:L————hﬂ
a
MeToAM CTaATUCTUYHOI OuiIi HKMW nNoXnM6bBOK
cepepHbOro 3HAa4YeHHS4d, cepejgHboOKBajgpartTmn:
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i HTepBani B I i mo®BcC PEMX @MOATHBERKOX NOHAT:
(cepepgHi n BapToOCTI )

an s OAHOBWUMI PHMUX 3aKoHI B Y, M O BLHOWIXO
be3nepepBHUKX BMNapgkKoBMUX BenNUYUNH, C ¢
MaTeMaTMUYHOMY cnopfgi BaHHIO

m=pfja -awalada

a cepeAgHbOKBajgpavBHAEaBITAXANTBHPA3OM

2 12
a~*
0, = o} & mav)/a(adqo
(;u

MOHATTHA ALOBI pywuX | HTepBani . i nMOo

aonycTumMumx wmex (DO NYKKI 80O BEMKEW)XT NI wa X 0 [
3ajgaHo ,u,osipqoﬂmoﬁ(M@miapHdﬂm:cTTmmma|on|/|cy
AONOMOT oKW cCcTaTwuopy WYH NIXH WANIKI HMXME HT i B §
nopaagky, To6TO

P{le,[¢e)} =b,.

Tak, QAfOBipuwuii i HTepBan Ans mud k) M:

b=, - oBmE o
rf,
f- mE e m
Puc. 1. 26. | HMEeTpeMMaiTbHBH MO0 HXKMO 41 B a |

OAnsa BMW3HaAaUYeHHSA [0BaE P Wava O BIUVMND BHiTpReB@aT
Heob6Xi AHe 3HaHHS Wi NbHOCTI WEVMOBT QMY C @@

e
b, =fyw(e) de

1
@
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Jedaky3oar a mejHyeHHKal i €10 3 a3 HauyYeHUWX OoUui HC

cepepgHbOT OO PU3UNKY, L O BUKOPMWUC TICOBWXE T
XxapakTtepuctumnk PHC 1 1T x ontumi3sauyi:i

Tak ANnNA KOXHOINo BMUNagKOBOTNO 38aubedH:]
MOro A1 WCHO®OT a3BHMTULEBHRHAAN O B i @A MY 1€ K B & PATEOACKT
(«pyHKULI 9 ni®r pRatda BT™O0) po3mMiQp wT paddgy, L
3anieXHoCTI Bi A pPi 3HMUI M X A1 MCHUM

pe3ynbTaToOM BUWUMI plOBaHHS4A.

OcKi nbkn GpiBHIKUSB MO AaQKOBOKW BRNBABINPH @
NG, XrakoxX € BunapgkoBOIH, TOnNI oui HKa 4t
6yTuM npeagcTtaBieHa y BUT napi ymcna, L0

r,AKWo MYyHKLI 9 pu3unkKky ycepepg@esa@aropun @
r.=fy@.aw |a)da

i Bi ANOBI OHOTO MNOBHOTO CepenHbOMOEACPI NS I
MOX/NTUBUX THAwWe BHAX
T=f r@ .aw(@,a)dada

lde ' toc WEkdzCS ynpwuw o@itpisksiis' HaBi rauygi MmHMX
NOTPpPIT@OHAEHIOC T I BMUMI proBaHb | YyYMOB 3acToOC

Bupag doyHKUI T BapTtToOCTI Bi AnoBi oae nes

Mp w(©*Q, Wwo AOpi BHIE MoAaynto ma&xigum wma.
cepegHbOMY PU3UKY Bi AnoBi pace cepefHe
noxmoékur(&, GxFia°cepeaHi I pPU3IUK [OPIi BHIE ¢

3HAaUYEeHHW nNoxubku. Onga cTyniHYacTi n dyl
ALOBIi puoi MMOBI p H30a 6 ¢ O 01M@BEPEE/IBNAYMEHHTHE&HH O B /1 € |
LONYyCKY.

tdLizd ks ybHCSeGBE®eTHCA WwWnaxom ni A

NOXMWOOK Ce&J/NEANIEBHETHXBI O JaHUKra BUMI pBan
cnmcrtemn. Ll e BUPI WYy€eETbCA 3 a npaBunamMmu
Ni CYMOBYBAHHSA OKpPeMMUX NOXWNOOK. A BLO ,
NOXMWOBKMW ABOX BEeNUWYUH, NOoOB’ s3aHNWX B3ae

BUKOPMUCTaAHHI Kpurtepi o cepegHbOKBagpa
noxumbéka p[OPpPiI BHIWE
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Ssz\/sl2 +2r §52+S§’

A®—-Koemdmi yi EHT B3aeMHOIT Kopensgaui il A4BOX
Mpun cnabkKoMy KoOpennoB@EMOMY HERBTA3KY

_ [ 2.2
Ss=+4S; tS3,

TOG6TO pe3ynbTyltlyYa nNoXxwuoka B /HIAX @E@AIT b
Ni ACYMOBYBAHHSA CKNagoBWuX.

it sBtsYytss (LodamEc T 10) PHC Has3wmBaeTbCHd M
AKOT O noxaGeaHsBuUnsaBi ragycumem®Mminapiamea g
M XNb6Ka BU3IHAAYEGIWBEPROHD NO/TOXEeHBH' abD:
He nepeBULlLYE 3afJaHOrNo 3HayYeHHS 3 ob6pat

Lleh TaAaKTWMYHMUW NOKaAa3HUK NOB' A3ye€ TOUV
3 reomMeTpiew cunucrtemm I NP oC' TEOKPTOYB.MU M N O S

r Odz dz' mls! —Heé "MgR@MUManbHa BIi gcTaHb B
TOOGTO Ta MaKcumManbHa Bi gcTaHb MIi X THas3
3abes3nevyyeTbcsds OTPUMAHHSA HaBiraui NHOT

OCHOBHUMUNU dGaKkKTOpammn, WO BpPaxoBYHWTbLC
AK I npauyuwwTb B PIi 3HMX YaAaCTOTHWUX Al anaa:

— 4o nA HapgHBHBTr nx po®r mxevnm@BT y XHOCT I H
CTaHUI N, eneKTPUYUYHI BNacTuMWBOCTIN;3E€MHOT

—-ana cepeaHX)xXi xXewpoTEBx TaBnnwH{iKoBa
i OHOC thbepun i yac p[ob6uwn;

—O0NA yYyNbTPaKOPOTKOXBWUI/MNbMBEP@IXe BAHAHRA :3
NONbOTY, a&a TaKOX BUCOTW aHTeH | nNepeLwWwk
it BLH" d2 dzg@s’' 4+ m@psax Mepunsye 3 gaTHIiI CTb
npupocTWu HaBi raui MHMNKX napameTpi B, 11¥e

3AaTHI CTHb OLiI HIETDbCA aiVvH I DEVHREINSHMBIN M P P B |

napavMeppealeMO X/ TNBO PR3 BPARIBHHS
Po3srnam@a»ogibnAnbHY 3paaTHI CTb 3a pfanbHi

CKNaagoBUMWU,3 BPWMITKDOPTEIHHAM pyXxXomMoro o06' e

ltetstf 2M¢C dzO LPHH®s dzB s H a u a € (] 3 gaTHI |
obcnyroByBaHHA nNeBHOINIo 4Yymcna abOHEeHTI
obgmoByBaTWMW NeBHY KIiNbKi cTb aboOHeHTI B
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MfponycCKHaduBAAARAHAEBLCA HAK MakKcumansb
i BMU3HaAaYeHHA HaBirauyi nHoT 1 Hdboopmpruyi T (
C =maxR(a),
t(A)
ARO=1TmwBnMAKIi CTb nNepepoobdKN IBaopmommaiion D K
giyac, HeoOXi AHMWU ANA BUOBOPY eNnNemMeHTa
ona PHC pawncupz2iogoligegrial @7 yumncno rpalt

BUMI proBaHOI Be/TMYUHMM, AK e BM3HAUYaAETHLC
BUMI plo@BHbpad@HMYHA YyacToOTa CNeKTpPyYy CUTH
Ana PHC 6e3nepepBHOT A1 7T TeopepuBEHB®

# = Elogd + & N

LEeS—-NOTYXHI CTb HOpPpManbHO po3noAai neB,0ro
IMOTYXHIi CTb apgwWuTWBHOMPON C<yBTIi HPi AKX, © O KIRA M R H |
1 O9 OHBLOr PHEdZXMIPak TEPUN3IYE MOXNUBI CT
yMOBAaXxXx nNpupopgHaxasg WTYYHMUX
3aBapgpocTi MKi CTb Ki NbKi CHO oOUi HIOKWOT b

BUXOA.AI npumnmauya cmcrtemMn, npwu AKOMY
nepeBuwye [ONYCTUMOTIo 3Ha4yvYeHHSHa 13 3afe
Mi o CKPUTHI CTKW PO3YyMiIi OTb 3 gaTlieHEGHADb |
po6oTWU i BMU3IHAUYEeHHHA napameTpi B [ cwu
i HopmMmauyui i), AKI He MalwTb | HopmMauyi I T
JjtcOlsdoRA@Is'BM3HavYyaeTbCcCH Tpusanicrt
HaBi raui mHoOTI | HPop MalioiM, NE@E@P® 6€ yMa pH
eTanax Bi 4 dbo pympyEa HH Al HCpw Pwam i i ho e
I HopmMmaui i B FTOTOBOMY BUTNnagmpi i B UK O |
PHC 3HayHOW Mipow niagBunwyeTtTbcsa 3 B UK
nepepp6bkBi fob6paxeHHSH | Hopmaui i, 3acrT
obuyumcnwBanbHOI TeXHI Kun pgnd O6pobGKM p
MacuwTabi yacy i ABTOMaKiMMa L OB KB @3 [UR e &i A

Py XoMBE aOIEOBYTEeMY Kepy®ROo M S

1 OH" 2 dE IMbaTHRHEG bBUKOHYBATMH 3afgadHi |

ekcnnyataui MHIi NOKAaAa3HWUKKNW NPOTATrom Heoo¢
B AKOCT.I OCHOBHOI Ki NbKIi CHOT Mi p
3aAaKOHOMI pHOCTI naea@TTEbLMOBMCHMBATEMMX AFf
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npunycMemxMi BUKOPUCTOBYETbLCSHA WMOBI PHI CT
MMOBI PHI CTb nepeBulle HH A 4y acyna nGeasnsai HIPM
NPOMI XKY 4Yacy

P(t) = P(t" ),

yac poteBMNaEMKCABRMIN, YacoB
HanpautwBaHHA [0 HacTaHHSA BIi AMOBMU.

Yy NnpakTMWUYHNX po3paxyHKax Hafgi WHOC-
MOBI PHOCTI 6e3Bi AMOBHOI pob6oTwWu @&MncT
(cepefgHbOTO3@MUMa LB & A@BP MY /10 1O

P(t) =exp( - t).

get —3agaHu

s T X

¢

(WJSIlsdoma nds3 y €, HacKi nbkKn mnoBHO (3

nocTtTaBneHI nepejg Hew 3aBpgaHHg 3 ypaxy
Ta ymMoB 11 poboTwu.

OCKi nbKwM® 3aBgaHHSAa, AK I BUPI WYy T bCHA
CKJHA O | pi 3HOMAaAHI THI , aons oui HKMNM e g
CYKYNHI C FTbe XTHAIKUTHAMKKXO X apaKTepuUucTunUK CuUCTE

AK wo NOHATT A e PeK TUBHOCTI PHC nosB'
e pekKTYy Wwnsaxom EKOHODMOAAMXOLUBHREPATE Qe
BUKOPUCTOBBIlOFHO EBESMBRIHG,B AKWO,MBapTi CHe BMUCL
BUKOHAHOTIO TAKTUYHOT O 3 aBgpaBBAAANPpPHUI BH
Ha BUINIOTOB/EHHA, BCTaAaHOBNEHHS Ta BMUKOEF

[ OMO ° COBP@BfIsdaH AmMac ortcta bapamam 0CO06D6
BaXnuei CTb ojpasgyi 6 ppeDBAaLi MHOTI anaparTypyp
nepeBefgeHHSH 6opTOBOI pagi oHaBi raugi mHo
6asy, KOMNANEKCHEe BWUKOPMUCTAHHSA GOoOpTOBC
PYHKULUI OHanbptwoOT i HamAIPp@AAYC T i

[ ] tOkzte® HiE3tetsL H' &z 1:

Stsdzstetsdz: dz2@ L Of dIs O dzdz”

1. Adki 3apauyi BUPI WYyKTbCA 3 BUKOPUCT a
2. HaBepgi Tb Knacwudoi kayi 0o papgi oHaBi rauy
3. Has3Bi Tb BuUuagm PHC i 1T X 3acToOCyBaHHAHA
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4, Ha3Bi Tb I panTe BABHAQWE@HHANGC AAP AN
ocoo6mMoOWd BM3IHaAaYawTbCAd papjgi oTexHI

5. Ha3Bi Tb papgioHaBirauyi nHi 3acobwu i

6. Bk axi Tb I npoi nwcTpynrtTe HaBi rauyi MH

7. Ha3Bi Tb OCHOBHI HaBi rakui MOHOT bICaAp a M e
pyxXxomi 06 €eKTMWU.

8. Ak i CMcTemMm KoopaMHAT BUKOPUCTOBYK

3agauy?

9. Wlo Take HaBiraui AHMN TPUKYTHMUK WBMU
100 HaBepgi Tb OCH@BEMI YHAK XIAPAKTEPUCT UK I
11.0nmmwi Tb XapakKTepuUCTUKNW Ta N aAKa 3 H U K
BUMI pi B.

12 lanTe BU3IHAYEHHS NiHIi AMNODKROMEAHHS

13.NMMTokaXi Tb xeemHmomBHde o ai i PHC 3 PHT
14, AK i MeToAuW 3acToOCOBYWTbCA ANa B3I
15.0nmwi Tb i 3 MH4HI OCHOBW pafgi oTexHI
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[ BLH[ @ZlsBHd ©OH' BSSCkltdjlsts

21sklssd twd @1 M ik dad dudaz s hdes:
COH' BCklstdjlste’

2.1.1. vdfd Skhts® ttdd: ©OH' sljq d

KyTomMi pHI pagi orTexHI YHI cumcrtTemMm pgato
06’ eHkaT gpapgi oHaBi raui nHYy ©DO6UEYTPHT a6o

B gaHuMMW Yac 3acToCOBYKTbCSH Taki Twun

- Ha3 eMHI pagi oneneHratopun, 6aQWT OB P A
pagioctaHuyi &vwun (punc. 2.1,

-6opTPBR@XI OKOMMNDAcwu, 1T¥e npautwT b cn
Nnpunwemmmn abo papfi OMOBHUMUBRNU cTaHUIi aMu (pwn

- Has3eMHI pagi omasakmu, CMOOPIMFO AR MET O
pagionpumhmMmanbHuUux aea.pucrtpois (puc. 2.1,

Ana BCi X KYTOMI PHUX LWOW GBTOHW CG4MAIKTEH UM
BM3HavyaTwW Ky-Fnoesn éliamaeomnm yikeHile Hr PHT.

Bci pajgi OKYTOMI pHI (papgi oneneHdHrauygi n
das3oBi, amMnni Ty aHI i KOMOI HOBaAHI
N

Bopmosuii _
padionenezamop~

Bovmoeuil

/K[ Bopmosuil
it 5 PoGouutl cexmop : padzonpu/uma*f
padionepedasay4

. padiomanxa 3

Mepudiad =

HasemHuii HazemHa HazemHuli

padioneneHzamop padiocmaryia padiomask

0] B 9
Pue. 1. KyToMi pHI pajgi oTexHIi YHI

3 TOuUYKM 3opy ocobnuBocTei 3acToCy
pagiocnmcrtemMunm YyTBOPHWWTbL ABIi rpynun: papgi
PapioneneHrartopHa cmcrtema CKnaaacer
nepejasaHyaan p a B /aceHewinva 6 0 HanpaBpPpeMWMMNMIOB aH
papgionenempamMm@aabHOr o nNPUCTQPOLIO, npwusH
HanpaMKy Ha AXepesno papi oBUNPOMI HIOBAHLTF
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H

il
H

a
n
a

L, 0

n

O I T T
S0 9 9

O 9 T w
O —T o o

< ©

X m 130 <
w — @ -

e

Papgpi oneneHraTtopwm MO XY THb BCBMB GBAMIO B
NnpAMKY Ha 6o0opTo# j dzlp Hzd ) € la@eop eHpaa Bpayux o(Mm
A9 BMU3IHadvyeHHA Hanpygykizy dzd a tc @\ [ SEhdsSTOedzEMOL
3emMni B Touwlli 3 BIi JOMUMMU KOOPAMHATE
it OH' BBROVY ydzO Ckzlssddniede@ec My OHlsqg d3E aHmi3 cemwa
PTOBOINoO nNpuMmManbHOIO i HAMKaAaTOpa.
skl tcdzd?2 HwPel BRPEQaBaNbHUN papgi oH
3apae B nNpocToOopi mneBsBHI ni HiT MnoJloX
NeHraui "HMWX aHTEH.
1l Stolsdgthtdd 2 dz30diZ! dizdd SO BBEHAaUYaeTbCcAa JOieH I s
axoanmtbca 06" eKT.
KyTomMi pHI pagi omMmasakm MO XY THb CcCTBODpI
npAaMK@xyH@Ba pa@HioOMadak ) abo B nNeBHC
A1 oMaaKkmu) . | Ho 4 papgi omMmasakKk C JIOyBKHIOTIbO )
npamMKy, B UbOMY BuUNajgkWoLWRaABOUX®D OB WM
rHan, SKWUW NoKaslye BeNWUWUYUHY Bi AXuUnNert
BcGei umH@npaBnewieK TOpPHI pagi oMmasakmu B
6e3nevyeHHSA MNOBI TPSAHOGBIO pHyax YT pBa B3 H a1
Ai OoMasasKNW 3HaWhwnNm WNPOKEe 3acTOCyBaHH
TaKis3BasmaMeHHA AR P&OEKMACEP | Py X1gdp™mMuM cFHa X/oigT

cagky.

2.1.2. A Ldyds thdtsed twOH' sSCEZIsttsd3j

ans BUMIi PlOBAaHHS KYTOBMX KoOOpAWUHaA:

MKOPUCTOBYIOT b MeTon pajgi oneneHryBadtH.]

3HaAaYeHHSH HanpsamMmKy H a AXepeno paji

afli OTexXHIi YHUX 3acobi B.

Hanpsammok py Xy pajgi oXBenhbeca WoOPAMDIANT
HOPIi AHOMY cepepoBwuuwi, X alPp@ik TieRpm a3 vy
3TawWOoOBaAaHMUM NepneHAOMKYNAPHO A0 EEGKTO

ar Hi Amoofop Re).

ToukuM nNpocTOpPyYy, WO MawTb OoOAgHaAaKoBY (d
BOPHWITb NOBEPXHW, SKka.eBIBPODSTHRASD BA[

PNeHANKYNAPHO A0 QOPOHTY XBMUAI B K O X
NbHOMY npocTopi. dH B @pWKHITX CRUepPMAHANHIH A
nni MOXHa ®wmaxaTu nNao0CK

Opi eHTauUui IO BeKTOpa XBMEKHIPMMHOMOHUWH MJT
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nownmpeHHda (NANOWNUHI , Wwo € nepneHAUNKYIS
HanpfaMwWMpPeHHA XBUNI ) XapakKTepusyrwTb 0

Mpwn niimmiomm pmsauygyi i enekKTPUUYHE none
CKNaAaApmBATUKANDbHY I ropunscEa@mbHY, wo 3

Pmnc. 2. 2. Bs3aemMmHa opieHTaui 9 BekKTOpI
i Hakyp A WM pPpeHHA papgi oxXxBWUII

BuMaHauyueHHA HanpamKy QOPOHTY XBWUNI i
Opi BHAHHI yacy npuxop/py BMUNPOMI HHOB aH
pocTA,pPA, B SAKMUX pPpO3Mi WYyKWTbCA aAaHTeHMN p
punc. 2. 3)

AK wo 30i ncHWBATMW neneHraugi W 3 a O o
CKnagpaeTb®HaBNP apBEHMABOpPI B, po3kdeocasalkx,
HanpsaMOoK H a neneHroBaamm ebpnexkntep @ e
LUeHTpPY ©6as3u, TO NPU Bi OXNNEHHHRKY M@ &KTTE
TOou Ui NPUMNOMY BUHUKaAaARDPR SBRHMURApPpEO@Y L IC MK
yacoBe 3ani 3HWBAHHA CcuUTHanNi B

3 3

~

t =R)¢ (2.1)

Aé-WwWBUMAKI CTb NOWMPEHHSA papi oXBUANb
Mpun napanenb By NpomMeHAaxX

DR =dsin ; t dsin /a. (2.2)
YacoBuinh UmMmoepadaBUMIi paTu: a3 o0BUM,
abo i MOynbCHMUM MeTOAaMWu.

Hanwb6Gi nbWwW WMPOKO BUKOPUCTOBYETHIC A (da
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3ani 3sUeHMIApETbLCA 3a pis3HUULem das ce
Dj 2 fyp. (2.3)
3 ypaxyBaHHamM (2.2) Daasmagy3rBD'Ma3 0K p
Dj 2 fyfdsin /cy 2 dsinp/ ,

ab o sing = Djy(2d).

3Bi gcwu g =arcsin( Dj/[2d). (2.4)

Pmnc. 2. 3. MpumHumMNn papjgionenedr

AKWO HaAaNpPsSsMOK Ha NeneHroBaHWUN 06' €K
9, DRo=dcos J tdeos /ctopi

Dj 2dpldos (2.5)

J =arccos( Dj/(2d ). (2.6)
3ri gHo Cni BBIi QHOWEHHSAM (2. 4) i (2
MOX/JTNBMWMIAE B MexXaXx 3Mi HU. pMBEB®BERObLBBMYBY
aHTeHMN (Mi Hi MmanbHa Bi 4 CTaHb Mi X p O 3

BUNPOMI HOBaHHROoOgunBHEBGAPBRBY3HA. 5)

d= Dj/(2 cop )
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iI3a Yy MODB jY, W2

din = : 2.7

me (COSJ )nax '(COS ‘)nin ( )
TakKMMm YMUHOM, NPpWHaBIplaeG @B 6 " XHIAAMOPOaHBE/T € H
AHTEeH, KonNu oAaHO3HauYHWN Bi antk<cosmgnE&Hr ¢

w

rigpoHo (2.7) MiHiIi MagbppiMAHPO3IMI p 6asz3mn e

S ED R =

HanpyXeHi cTb enekKkTpomMarHi THOro nons

npocTOpYyY (3 ypaxyBaHHAM il TiNAbKW B
BMU3HAYaeETbCAa BUpPpas3 oM

E=E,exp(jy)exp(j2 PR sin simg (2.9)
ned, —-ByTwn, Wo xapakTepusywTb BI aAnoBi A4
HaXun QPOHTY XBMWI (TOBGTO KYyTOBI KOoOop,

i BepTuUuKanbHRHB iNgICOTUBMHHBLA XB i; , B U NP O MIi HIB ¢
curHa-sdyagsap) cumrHany B TNBYATNKKYKOOPAUHaA
B peanbHNX Yy MO B a X N oI peaHTHEAT ON @ Ay IM @
apakTtep, OCKI NbKKW KpPI M MHEROAMOHISE®U NI
I 3 HMUX wapi B |l OHOC (hepwn [ Tponoc dgepwu
I L6 wnTI Bi g MicwepumBHODECaERME Piedl b € Bhiy,g 3 |
B' A3KYy 3 UMM B ToOMYLUI npuwimomy ai e pe
yMOlioor epeHTHNX papjgi OXBUb

O W W T X

N
Es=8 Enexp(j y)exp( {2 PR sin; sig; . (2.10)

i=1

OcKi nNnbkKMW AN89 KYTOBWUX BUWUMI plHBaHbB Ma

napamMeTpwun, WO X ap@x TXeBpWBKYI T,bD, K a»H yB L i

pe3ynbTyye n o 47e N aopnavmMceyT epTabMCUS. AK wo np

aMnnani Tyany oOpfHIi €ET 3 XBUAb B HAKOXMMUH LUOUNXO |

XBWUNDb, TO 4UMCNO HeBiIi goMUX napamed?PiRi B,

LaHnipo napamMeTpmas @ TPROMYPKOEOKW pPO3HIX EH

HaBoOAMTbCA CUTHan, @Gasa BiIi AM0O0DPPAEAE A
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aMnnNmayHHi €7 3 aAaHTEHSKIMOMEDPHNTHEWBRAHOBAM,
O T pwmiir ba(nsl ) pe3ynbTarTi B BUMI pHOBaHHSA.

y

"

da

n

WEDT O X ®Q
O 9 oo T A

W W OJw w w9 T - T T v
QQ 9 O T I T T ® O ®® D®D =N

a

HOM, MOXH &1 CiKBpHrasCHI M, 200 3 B' 93y WTb N a
3amMmu i aMnni Typgammu curHani B B aHTe
paMeTpi B 4Yncny PpPiBHSAHbL, MaeMOoO

AN-2 2nh 3 a6 ;m=2N. (2.11)
XBHNA He3aNnexXHOro BUW3IHaAauYeHHA napammMeTr
TeH Mae OYyTwWU BABI Yi 6i nbwe 4ywumcna Xi
I M BenukKoOoril Ki ITbKOCTI aHTEeH, BuUMar ae

YyMNcnwBasnabHMWUX Np VACHTHPAO T B a 3/H/BsM € P B X B 'psi 3B
A1 OnefNneHTr aupionHpia X OB @H € MUH a nene HITpyVB a
OMYy, OpAHAaK, BpaxXxoBYWTb Tak 3BadHi I HT
NNBOM CKnapgHOrNro nonda AeKi NbKOX XBWANE
Ona oaHOXBUNbLOBUXI RHW@ NG AGHaWa IR MX F

11) . lle noB' A3aHO 3 TWUM, wo amMnai T
nniTtTyanm CWUrHani B B aHTeHax Yy BCI X T
CYTb KOPWUCHOT I HPopmauyi 7 . nd1o)vByp AMHOLX €3
3ynbtTatTamMm BIi OQHOCHMUX BUMI prwoBaHb (¢as3
pi BHIE [BOM, TO 3i cni BBI aAHoOoWeHHA (
TOoQni papgi onenedHraui i n=23m)o0 TpPpO 30HHEOC E€HHEN XM ¢
TEeH. AK oy TBBVA@XcaUTam B Bi goMMM (NPUNHAB
auyeHHSs) i BM3HaAaYyaTu nAuMwe as3unmyTanob.t

| ACHEeHO AaABOMaAa HePyYyXPMNIDUHAKT @PaMMb(C
axoByBaTuW MOXNUBY 3MI HY KWBaHMXA/BMC

MUTOK. Y afe a/MELHIKEHN @ATLd MiagdX X4 M C N0 aHTeH
3HaAaYEeHUN TeoOpeTUUYHUN Mi HIi MyM, o He
BajgocTinkocTIi , Yy T/NIUWBOCT.I cuncrtem i n

2. 2. BondBL d3j IssH tOH ' SCEkIssdj ste’

2.2.1. 1dLdzOyj dedzv ¢ j dzj dzGc O

Po3rnaHemMo papjgioneneHraui o o06' eKTa
OX | AemwBnyaBaHH®RH), pPpo3HeceHW pwmd). B2
AKWO NPUUHATWM 3a nNovyaTe&HTBp 4@ aHEiy &
ctTemn, TO ie temnT(POpPyYy Wi N H | HOY K OB a

]'IeKTpOMaFHiTHI/IM nonews BI/IFIpV[IVIMi/IHM&‘-I&,
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&, = Enhyexp[j(wt +dpsin )],

&, = Ehexpl j(wt - dp'isin )],

Ae(sT amMnni Typpga HanpyXeHOCT. eNeampemMan0
cncrTepwmnmai Y a BWUCOT aH aKNOpPKaHBOH € H 3 X—HneeB1 e H T
BUNPOMI BlOBR@@POEeHANKYNApa A0 cepefunHU

Pi 3HuMusa das3 curHani egni@dd)ge@ipsg xioamn x

(2.12)

Dj 2dpldin .

Mpwn ob6epTarmMIT eHOABHKI 0E/i0 HiepyMxio MBI KY
WwBMAKI cTo Q pi3sHMUAa ¢as [oOpi BHIWE

Dj 2dpldos(t W

AKWo nopgaTtwnm curHanun, Wo nopi BHWKWTbC
YYT/IUWUBUM eNeMeHTOM HAKoro € ¢daszoBuim pf
0 O p i BBAHTKM M €

UpAd ¥k & € oosE 2 (2.13)
B AMiod TMTHEpPO p Ma L i 10 QkprOM ancewrmeaHorH v K o e di L,

1 Of oW BB E ¢ 980l

| D/2 |
A OL 5de
U ~(q)
—>
Puc. 2. 4. CxemMa BMUW3IHAUYeEeHHSH ner
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OCcCKi nbkKw® 3 Mi Ha aMnnai Tyagmn curHani s

JOCTOBI pHOT 1T HopmMauyi i Npo KYT nNpuxomny

3acTocoBytniAPdihbdkaBmromMaTNYHNNK perynaTo

Ocki ok -APY)HK LI 9 napHa, TO 3HakK Har

feTeKTopa He 3alexXxuTb BIi A CTOpPOHW BI A

Ha 06' eKT. Ana ni KBi gayiManbk@ama NH & GJ/B

daszo3cyBHUMW Ha 90° naHuywr, TOAI cCurHarjs
Ugpfd ¥U o s ignf( 2 (2.14)

néyiHOpMOBaHa amMnnai tTypga.
Mpn Manumx 3HayYeHHAX 6 USdA 3anexHi cThb

Upfd ¥U o @ F (2.15)
i MBEA H | CTOPOHW BI AXWNEHHA 3 MiIi HIOE 3 Ha
3anexHi cTb Bi AHOCHOT O 3HaUpgUgsiiag HKAYT:
(KyTa Hey3ropgxXeHoOCTI o XY )— p etfBjHdz jcdad Gip' s
~nOtcOCIsj cidyNtsa € iOp H qiiB MBMWHcGATIeAaMW 28)a AaK ( puc.
F(d FU U/ & do2 g (2.16)
4 Fn(a)
Sq‘ ’
:'SUJ/UO R
SLIJ/UOI 0 a
/Z :Sq
Puc. 2. 5. MeneHraui NHa xapakT

Moxi AH&( B Anpwnu 0 - 0 Ha3MWBaeTbCHA
XapakKTepuUCTUKNN@OOH My T awMHBA CT IO

drF,(9)
dq
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Unm 61 nbuwe KPpYyTMU3Ha neneHraui MmHoOT
HeuyuyTnpheoepeagHbORPBARMAKNYH

s, =—0Q, (2.18)

A&Q=U/U,—BiI AHOWEHHA curHan/ wym Ha BXoAai

Uy TAMBI CTb | TOYUYHI CTb NenedHrysBadHmwma ¢
OaHack 31 3 pOCTaHMBIMH NPKOA3EM | @ & I abrao33vH a
neneHr a. ana 117 ni ki gauil BUKOPUCTOE

cumcmempe aHTeHHa cucTemMa.llpunpagerwiomyK divaan &
yTBOpPWE T pyoby wKkany 3 OAHO3HadgHWwwm4YBIya
WWKany, a/fe 3 He o AHKOUBOH aTYOHUHM ZTHA| Ay /il KD/M K Y
HepgocTtTaTHA, AofgawTb We oOpf[eyi aHIT.eHy 3 U

2.2.2. ltoddydifd ftsBkzHsoad WOLBodnR

daszoBi KYTOMI pPHI (pagi oneneHraugi MHI
rpynwu.

1. CnceBguifspjtcj Hdz2 &3 o d A3 tc¥ ® mdzedzs oRig Bte
HeEPYXOMMUX aHTeH (Ha HecydYi M YyacTOTI a e

2. CnacOdudaso Odz' dai2j g®g @@ komasfopuncs0B
npocTHRECBOB®B®Y MOAYy NAUI W pi3HMLUI da 3 Cni
obeptTaeTbCsd Bi LHOCHO HepyXoMmMOT | HwWOT .

2221A0L B9 W©WOH' s jdzj dzc OIststed L BJ L {
' Ldzdy® WOL

Mpunknapg TakxKkol cmcTemMum nokKasaHO Ha |
pexumi bes3nepepBHOro BUNPOMI HWOBaAHHA i
PO3HECEeEHNUX aHTeEeH, opildi BrOEEB & 1 I X 1kAK W) H ain [
«€Cxi-3axi o3 X\ « MeneHr auyi N HIH »NCABp»> Nal HOTK ENHO Y«
OKpeMMUux ABOKaAaHalNbHWUX nNnpurumadi B, 3 B WX,
a3 o010, nogatwTbcda Oes3nfclep2praEo oma nipa 8
ganiobmacnwBanbHWN npuctTpin

| HOoyKOBaAHI B KOXHOT 3 (A.HTERMHWMEHEK TPO
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& w= Enhi( g)expli( W +)f
& = EaRH a)explj( ow 3]
& o~ Enh & a)expli( W -)j
& =Esh A a)explj( W Il

(2.19)

(O, —HP)pMOBaAaHA XapaKp &P AGHATORGHEN I 04 a BMUC
OOMNHOYHOT AaHTeHMn.

OCcCKi nNnbkKwM®n B UPM i 3pHIMKAlTib C gpa 3 curHani s H a
KaHantBH »OBsg ,« To 3 BuUupasziB (2.19) mMaemc

j na-nmu J nn J 2nCL= _1QIDS lcos

(2.20)
- _ - . _1 .
Jc—3_Jc'J32d:$]nbOS-
prm—
A
11!
It ——
My 0 r[_'lpM "Mo-rx"
Bl s ' Fu
—7//\& LFC Kawan I YKl
" 70 . Pro-m
0 Kauaﬂ_j___.l
- L L
= e AR on F O
3 Mo ™ ] 1 B
: 3-u ¥
Kanga : oM 2 I IHdukamopu
i 4-0 Pcs
KaHa N A
i Mpm "C-3" |
[ ool
Puc. 2. 6. CTpykTypHa cxemMa ¢gasoBO
BUMI POBAHBAAMLI da 3

Po3sB' a3ywumnm cunmcrtemMy piBHAHb (2.20),
neneBra opvM3oBTE@EpPHWKAaMbHI W NAOWNHI :

d= a r#t—@ b arcco%\/ il 3 % jnp.;

I'n a-r
(2.21)
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O n s aBTOMATMUYHOT O BU3HaAaBRKERNCT®/BEY
obuymcnwBanbHUWW nNnpucTpi n, 3 BUXOAY H9KO
i HOMKWEAT O p ianbood HU Wl p o B

Y c¢cxewmi PO3TrNAHYTOTO pagionenedHrart
Hanax MnNepeTBOPHWKTbLCA 3a [40NWKDY,0 06 i3/
abi nbHY 4YacToTy Q. Take nepeTBOPEHH.
pi BHHOBaAa/lbHUMMW CcUT Hanammu, ane 3ab6es3n
YyacHI dbaszomMeTpwu 3abe3nevyyrTb Kpaue
3bKOCMYT OBURbUPi BIBCPKY CTaGI NbHI CTb
CTOTax.

Ha puc. 2.7 MoOKas3aHBNMC PR RAHWMEHEYIQ N
neneHraui nHoT ala@EHPAaAHTRAMNEBHT DEBMAD C EP
BUMI pPlOBaHHAM pi 3HWULI da 3.

CurHanm nNpoOMIi XHOT -4y GiToo BM 1 1@ a /BbAHXMOXA, Y |
HagxoaaTtTb HPERL3Wm2 wyBaaYAKNUX Ni oBOAATbLCHA
retTepognHa, dactTwdr 1 PSOK3VHXE CU@ H | Ha nNocCTI

£ m O 30 X
P N < O 4 o

| P W 1 (WeW)t+] @ 1
o 112 ¢ d st b——

E B hz{ WH( @ @)t( 27 )= g d
1 B(dIslsw
: ¢ OdzO d

\4

= 1 O"tsd3 D =21
. > ) L AOL —
WiH 5 1 (WerWW)tH o 2 - [

1

\ 4

t h t
e
(We +W)tH o B cf? WH(j @] @)= o

Pnc. 2.7. CTipywmiTypPBHaHKXemMAad OAHI €1
napun dasosoro PII

MoTOYUYHI 3HayYyeHHA Gas3nn CcUT HaNWB+ jipoN
wt + 4, a @Masn Hanpyr T eT&pojnmat Wi+ mBo B
UbOMY BuUuNnapgky das3unm curHani g3l a op yARBD O O
CTaHyTb piwHmOmid;, i ( f wQw) + 6, ,— 0O,. Topai H a
3Mi wyBavya O6uMTTA CcUTrHani B BuUuMJEe KONUBE
jnH=W(+ rj2 )r.Kl +}'J
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Y cBOW 4Yepry, Hanpyr u retTepoguHa I
onTTAa, 3 BUXOAY HAKOro 3HI MaeTboOgasamp
jO:M/("'r:i }

OT XBUMIi proBaHNUN GaszomMeTpom GaszoBuUn 3
a3 aAgBOXA@uMF-@aHiBB AKi M MIi CTUTbLCSHA KYyTOoOM

3Mi wyBaudy 6uMmTTA CUrHaAani B Mi CTUTb BY:
H a NOCTI MHY WOaBATOETY € Ly € e e KTUBHE n
AHanori YHMMN Qi nbTp cTaBUTbCSHA B 3 Mi WyB
npoueci B B CUTHa/lbHOMYBEl OMNOPHOMY KadH:&a

2.2.2.2. AOL Gt ds QH ' oS, ol dEdsGiidjdmr Qi | W

MpUHLMM po6oTwWu pajgioneneHrarTtopi B
BUKOPMUCTaAHHI a3 o0BOI MoAaynaui i CUT Ha
obepTtaeTbcC i, npwu LbOMY a3 a @ DKM i & 0 UBO

HanpaMKy Ha BUNPOMI HHOBau.

Y HauvwnpocTi WwWoMYy BuUuNnagky MnNpuilmMaIi-beH a
HREanNnpaBBIEeMHOPNI3I OHTANbHI W, MNWALNPIY X 86 OHP@AST
weMAaoki ctTio Q no.TkKXyda Kp aagHiTyeCHaa N pPpu  LAEO M)
AXepena BWUNPOMI HIOBaHHSA, TO Bi ApansaseThsb
AKUN cnpUuyYmnHeasIppycmMopygmBaui o cur Hany (

N/

02

~

Puc. 2. 8. BUWHMKHeHHSA edgekTy [onnepa

AK Wwo B J[Tpoezmi weHa HHeapnypxaoB@iaeT™H L T O
eneKkTpopyuwi MHa cumna, WO HIBOIHUNT bCA B+

dasza curHany B PpPYXoMi n aHgp@ai séppewn
Dj 2f;pad S/¢cDj 2Sp,S—pi 3Hmusa xopngy pabgd,ox sl
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3 p«.c8 MB=aemost({d) , taeno@o04YyHe 3 Ha4yeHH

PYyXOMOT -ArHer/eedr; o6 ' e K T a . OT xe,
Dj 2rp cob(t W (2.22)
Topgi B pPYXOMOIT aHTEHHJO pPMUBTHTKEEB € 3 H a v
exn = Epsin[ wt M cos( tW )] (2.23)
pey =2mA—i HOoeKc @GaszoBoOi (kKyToBOT ) wMoAay~n

3 Bupasy (2.23) BUNNuBMa@y / b®a aeHpgp 3 C
yacTOTOKW OoObGOepTmERMMHWHO MayH TierHaopMa ui 4 npo |
dasi MOAY MKWIWYOTo KONUBAHHSA, AKY MOXHa
pyXxomMorl i LeEHTpPanbHOIT aHTEeH.

CnpouweHy CTPYKTYPHY CXeMy da29p B oy eo
BUKOPRBYEYEGEEeRTNEe@amXHaAaaOMNTAaKNUM YUHOM.

Wtj'tG
1 .ol o Ay
Wo
1 62 —
W~
W
1 ¢ [ ) LA |

Pmnc. 2. 9. CnpocuxeeHvay Ccqrap3yokBTOyrpoH aPdlip a8 e (he K

CurHan B, @iBTEPBRpPTAaAaEeTbCAa, nilowdgloy a
nNicnad nNepeTBOPEHHS NOAAETHLCAI. HEMIBHKAE /N
LeHTpPpanbHGGHagKODEMIT bAAO ApRoR@ampun inoa
Ha ApyrmriHa xBmx oni a3z oBOro petekTtToOpa
ormMmHatwya ¢GasoBoi wMopgynauii Q, dasza K-
papgiocTtaHui o (i HPopMauyui NHMIAN apnaagac b
Ha @gas3n/mMea pnopi BHIOETbCA W3 HamPYOWW3 TORBD
Qs WO BUpPpOOGBNAeTbCcA T eHeglhaBiomp/oiMKk odguao3pacHM
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bes3nocepegHbO 3Ha4vYeHHA neneHra payi oc
Mepuagi aHa, nposBelaeHIPMo pwepreasl yTBAWHKHM ne
TOYH® Ni BHI YHUM HanpaMKOM Bi g nNeneHTr a-
onopHwWeIr oi HPo p MWABBIONK H@@IOOT b C A .

B peanbHuUux papioneneHrarTtopax 3amMicT

BWUKODP MCTTHKOBYT € MYy HepyXxomunx aHTEeH, pPpoO3T
papgi y,cysaki Ni 4B BMKEMPA KMDbL CBIX O Y MNpPpUUMaya
€eNeKTPOHHOTNIoO KoMyTaTopa.

Y MO0 B U AONYCTUMOCT.I Takol 3amMi HH
cCni BBIi QHOWEHHSH (2.23) . Bi gnoBi AHO ho
Bi 4 OMO, WO CNEeKkKIP RODUYHWMbDIB@AHOAOTOTOHK C
HeCKIi HY4e€HHOT HWU3KU Oi YHNX aG@RKBT @T HEeTK I
BenunykdBi HroMep T apMOHI KuK) . Mpu uyubomy i
yacToOTMW nexartThb BMMe XBXNK BvC VR A@BAHMNX
ALO3BOANAE 3aMi HUTKM OGe3nepepBHY MOAYNAaLU
3HayYyeHb B MNEeBHUX TOoOYKax MnNpocToOpy, o
aHTEeH. 3ri gHo 3 TeopeMotlw KOTeNnNbHWUKOB
CnekKTpPpOM pagomx T3IHapreHKWLPEMMHXINBO, AK L
Anckpertumsauyi i 3aJoBO/IbHAE Yy MOBI

Dtd:}fm, (2.24)
2

pefhb —-MmakcumManbHa (BepXHHA rpaHM4YHa) 4vactT
BennmnuunHa KYTOBOT O PO3HEeCeHHHAO pd YBCHI KL
Jo=WIBi ganoBi gHa WOMYy ni Hi idPa JBrE AIC TaAaHDL

wW
ypaxyBaHH®2M4) dmp\B3 2, a fm;q%_g
P

derw?®_ IP T (2.25)
2mW m; 2Zpr/ | 2

TakuM ,BUAHLEM aHb MI X CYCIi AHI MU aHTEH:
Mae O6yTunW He O6i Nbwe NONOBWUHW AOBXWUHMW HE
Cni g mMmaTwnu Ha yBasi TAaKOoOX rfR, i weo66B HL
BMUMI proBaHOT O a3 oBOT O 3CyBY CUT Hany
[ p a H niuesapxe 3 Heni Hi WHI CTb XapakTepucTuWUk.
AKOIo nNpPpuWu BEeNUKUX 3HAUYUEHHAX 3" ABNAKWTb
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XapakKTepucTUKKN a3 oBOro geTeKkTtopa CUHY

Ugpn &bk sing) cos(W - )]

MpepgcTaBNAY UB UTINBEAHIA HHEA oW , o MIi CT

V

nepworo poagy PpPi3HMUX NopapgKiB, MOXHAaA OT

Upg s @) A d k- (psinl(2k -D( p2 -t W)+ q =
k=1

=2J4J,(m )cos(W - )q 23 (M )cos(3 t VB ) My Js+(n; )cos(5t 5S5W

AK BUMAOHO 3 PpPi BHAHHSA, aMnni Tyagunm OCHDO
Q i BUWMX TapMpPpHBRNERVKATEQBI 4TI HOEeKCY
ue TMUM, wo npun BA,MI pPraXB MWBANMBEXE 0T | pPi BH
Hanpyrum BXe He OAHO3HAaAa4YHO Bi gnoBi Agace
Mor opasxkage-Homep T apMOHI Kun) . Bsvama ppMooBIMa HKHE
YyCKNapgHIE neneHrarTtop, TOMY o npwu U b
Hanpyrumn pnonas4a BCIi X rapmMoHI K. YcCKnapHIoEe"
BHac/ni ook ToOfrl O, Wo nNpwu TakomMyT bMeyT ORIl [
nenedHr a.

OAna ycyHeHHA ©G6araTtTo3Ha4YHOCTI Bi oni
6a3su aHTEeHMu y pa@mnoB@HICGT @T OTPU IBY 3 ¢
AV depeHni3DHBM I cnoci 6 neneHraui i . B
BUMI PHOETbBCA HPYMOMORY P(GBEHBP@aRbHOMY) i
a Mi X e.p.c., HaBefgeHNWX B ABOX Bi b6parti

©,a60 MiIi X AgBOMaA CycCi AHI MU KOMMBYOBaAHUNUMU
B aHT|jeHa,p 03 TawoBaHNXImhi@al dx=ydG)amMmpi 3 H

a3 curHani B

2pr . 2 : 4 a 5 J J Q.
y %sm( J ) e|—|p—3|n(1 ] rl&o%,zz iy %lnz—zef (2.26)

Tak Sa9K ni Hi MHa Bi gcTaHb Mi X Ccyci gHI

d :2rsin‘]7° =X sin‘JZ—Z_l‘]

TO CcniBBIi gHOWwWeHHa (2.26) 3anunweThbCcCH
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_2pd cosge‘% 1Y 1 (2.27)

Pnc. 2.10. AHT-ébaaopncteppapi BAGNEHT
O-ob6epTa+«kicaMy TOB aH a

Pi 3Hnuya @as3 cyrig.amiiOBTaEBAEBAX HY NS

3Ha4vYemwo 9,00 p iy 2k . OCKi nNbK MU by HK LI S )
3abe3neyeHHA OAHO3HAYHOCTI MNeneHTryBaHH:
3HaAaUYEHHAOTX®B,i [/CiTHAI HbH Md=> A &# B endaM.un

rdwjtcj dyoreasd Moxe O6GyTM nobypaoBaHUM

mwe oOA[HI €1 aHTeHun, mwo ob6bepTaeTbWa F£K
MMI pPHOBaAaHHAM pPi 3HMLUI a3 amxu amseyo x [mpoc n
aMi CTb CUTHBMKORPBHUCEBOBY ET b C A, 3caNTT pHYAMITA H
I Hi €10 3[aHpPun mrand/Q, WO e€eKBi Ba/leHTHO 1

|l 6paTopa Ha iypwae.y 3B.jk)raHb
ana BUKMTIWYEeHHA BN/AWNUBY 3 MilHHa dracsuvH i
eNneHryBaHHS, K pyeavup eK30 My primmsiagipoyl X Xk M avly T &

AIBUKOPUCTOBYETbLCSA Hepypx.o MBy i HK @/ambe aHl

C
Mn
n

MrHany BUKNUWYYTb O[HAaAaKOBI 3Mi Hn a3
Opi BHWOBAHWUX CcuUrHani B nNnpun nooendadHD&y 6
OCTIi WNHOIO.

58



3401 WCcCHWOWOY U nepeTBOpPEHHH Hecyu4Jyol 4y a
1 dIsl wo 3abe3nevye 36epexXxeHHsH dba 3 0B U X
curHani s) , oTpumMaHy3I MEBDWI Kye HBCTIOOTYb
apyroro rejsigoamiH@apgBBRyumesynbrTarti H@® BV
BuAi naetTbca GufsHaa Racno@BEFmmvmmyBay &acT
basza dKoro MOAY TbOBaAH@26)BMN B ® /B i Y, HKL € 1 O
a3z oBOIT MYE=02yfTAA. L | e 1 CUT Han d(gaaemDaaTb C M ¢
besnocepasmepex enememnmns Uz&qpumMennpunss
0O 3MeHWeHHS | HAeKCcy (a 3mys 2di . HvadeasyonnreyT p
Al mMmopi BHOKTbCA das3wu onofy ao AM@mMPAEmiBC
reHepatopa ondpHoOBUHIaMmPpEITMHAIN pXY raetT e T
Il HpopmMaui o Npo nNeneHr.

LiInpoko6as3nMmcHI a3 oBi PIM 3 BUKOPpPMUC
ni ABuWeHY KYTOBY Yy TAuUBI CTb, 3aBapjoc:-
OAHO3HAaAYHOCTI BM3HAUYeHHA nNesieHTr a.

fap1 f
~ V&[T A
fnp_ fz jk
1] - N3
A
2 :
_____fnp 1 A3 | f2 rem?
F, Fr
on_. PM =

Pnc. 2.11. CTpyKTYypas cxervmea R dge p

2.3. ORBfd SkHdd?2 &jlstsH ©OH' Skl

Mpu amMnnani TyagHoMy MeTOfmLi KYyToOameT@®HEHMO
cmctemMm KOMOI HYyHwOTbCHA TakKuUM YUMHOM ( go n
Hecyu4yorl yacToTmKm abo ranumbumHa amMnnai TyaH
PYyHKUI €10 nNneneHrT a. MpuM ULbBOMY BUMI PHOIT Db
NPUUHATUMN pPOBRBEBBEHMMPeaBnodproOYN da3 o8BI
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aMnni TyaoHyY 3afexXHIi CTb Bi A4 KyTa nNpuxoa)
MeToaAYy nNefneHrauBkKeyascoBsoKkazygwso, ZHE@epir
O nopgayi Ha BUXIi AOHUNU-(RBETVMP IOBANTbHUNK N[

KyTun B amMnai TYAHUX cucTemMax MnNeneHTr a
3a [O00MNO0MOMaAa4YH JIPKIAAT 0 p a aMnnani tTyaomn abo
mMoaynauiil curHani B aHTEHHWX NpuCTpPOT B.

Po3pi 3HA4KWTb TpPpW Bapi aHTW a3vam ik moyyl M O
3avakcwmwmamMnni Ty amu MNPUMUHAT U X (BMNnpomMmi H
WNAaXoM NOPIi BHAHHA aMnni Tyaga CcWrHani B,
aHTeHaMn 3HANpapA®B@@TEpPEeTMHAWTbCHA

Ana BuUpi WeHHS 3afgaydy OMMXHBbOIT Bes/BU K &

Ki NTbKI CTb pPpi 3HOMaAHI THMUX TUNIi B amMnni Ty
OcHoBHaAa O3HakKka-ile wmaaogdpprarailLioNneneHr yB
OCHOBY 1T xXxPo»piyzniwosBmTb papfgi oneneHrartopwu
3aBgaHHAM BawmipHiaMmy M Ma KCMaiMymAai Ty agun 1 cur
nNopi BAMMAMA NI TYy a4 CWUTHanNi B (a6o 1T NMGKMH I
oOrMmHawyYyunmm) .

O3HakKnm Knacwudi kayi i amMnai TyagHmMx paapg

I3a YyncnomM NPUNMEBHKDP WOTBABEY I BHO,O B &P
T a BUAI NEeHHH KYyTOMI PHOT | Hpopmaui i
6arartTokKaHanbHI ) ;

iT3a TWUNOM AaHTEHHOI cmctemMn (pamMKoOB
Bi 6paTtopamMu i I H. ) ;

iT3a fAiana3oHOM papgioxBunb (CcCepefjHboO

T 3a MicuLeM Yy C T-acHTOaBUKI MO H(aHpaH®& © K A iQBYiX)O;M i

T 3a CTyneHewmw aBTomMaTwmnuszauil BUHE P IO
aBToOMATMWUYHI , Hani BaBTOMATWUWYHI , aBToOMAaT

T3a poO3Mi poMWOPO®OTOAYY OBYETDbLC A

Mopoi natwywun pajgi oma gdaoMp MB® 1B @ 3H YBEMTNLY O MKW A 10
curHani B, a cawme, pajgi omMmasak-M034yBBDB Ak
banawmOHIY 1bOBaHMUKX KO/NUBAHGLb, papgi oma s K
«KONMOPHUM Hynem» i I H.
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2. 3. 1. ¢ i3 dz' Is Iz HaglzQlz" tfeizliging ldlz@dy * W L O
Po3rnadHemo aHTEeHHBY X HCame@TaeBMBEEHIE XM K a 1 b
Bi 6paTbpABBKATIOYEeHURBR( pTIpoO.TQUIaB A,

AK Wo AaHTEeHHa
BMUNPOMI HOBaudya 3
KOXHOMY 3

cucrtema po3TawWoOBYET

H O PO &B/UBTH GO , N, Or JIIFOPe MH3[@0.BB0A H A
Bi 6pacopBBi, ABMOuUuWe N S M C A

€y = Enhexplj(wt +dp *s$in )],

(2.27)
€y, = Enhexp[j( wt - dp*sin )]
Pi3HMUEeBUMUN cuUTrHaAanNn Ha BUXOAI AHTEHMU

E=E -E 2E qsinlE exp(j ty (2.28)

A&EiamMnnai Ty ga

HanpyXeHoCTi nonsa B UEHT]
YA AV ”

- mpm ] ENe|e /E

| & L o 521 '"\3 |z

i)
PTL

Punc. 2.12. AmMnND/BiariyHgieNay MreamaeH r auygyi A
Bennuumua daswu

pi 3HMLEeBOI e. p
amMnni typa

. C. (2

E. =2E hsin(@ Fsin ) (2.29)

€E nNepiopgnyHow GQYHKLI €10

Ak wo BIi AgNni K
dbop M{PRAIRH a by Bac

neneHr a.

neneHra BUWKOHYEITibCc@Gas®BM,g

BUT napgy

E., =2E.hsin(m@ Fcos ) (2.30)
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Mpn ™Manoemye aagEHo pi BHAHHI 3 @K HOIWO
Emr = Enhcos ¢ (2.31)

Ad,= dhytAgi eBa BMCOTa aHTEHHOT -X UEIT@MaMT, O
MokaszaHi BMUPaAa3unW BU3HAWADTDP IR B KaHPTASEHTHEO]
cmcrtTemMm B T OPU3OHTANbHI W NAOWNUHI , T OE
curHany BiIi A4 neneHra 6.
i ar pam@ aB /aeHHFE®HMHIOT cucTtemMm 3 A[ABOX P
Bi 6paTtopi B (BKN®YEHMXK MPpuwirunMpa3 HopMans.b
XBUMNIiBUMAUEA L KIO,CUHKYELT OB A NONAPHNUX KOOPAMU
nr gsodifn" ocgidéeds ToBaHOT B T OPU3OHTAaANbHIN
B HanpamMkax B0°= mpuiniom§ £abo BUNPO

(o8]

MaKCUMYyMN HAINPapaew®paxoagaTbc9%°R70A an phamn
e. p.c.., LWo HaBOAMTbLCHA B Aa@aHTEeHHOT cCcMuUCT
Ha 180° npwu nepexopni yepes3 MIiHI ManbHeEe

Puc. 2. 1 XH.anpiasinpeama aH H O 1 POWCGHEeMmR’ HB3 X[
BepTukanbHmx Bi 6paTtopi B (BKAOWY

Tacki BnadABoEmT nAHYTOI cncrTemu B WU I
BM3HAYeHHH NneneHTr &8 avH aH IOBMAWPIOIN iITH/ HIBIA Yp i 3
curHany, HAKi W Qi KcyeTbcda NpuU NOBOPOTI

O n A BMU3IHAaAaUYeHHH CTOPOHM Bi AXMWNEHHSH
HYNbOBOTO nNpumemyBil x@Bimrio ABO3HAUYHOCT.I
BUKOPUCTOBYETDbLCH NMPoXMWCJGAWBIHH &/TibB  BMMU P |

amMmnni Tyaun 4yepes3 Mi HIi ManlbHe 3Ha4yYeHHS4 .
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Y Mipy 36i nNbweHHSA Bi gHOCHOT O MplHA mi

NMOCTYnNnoBO BTpaudyae, apo pnvpym <3 BHI dvi EBMHKHIBDX A €
6baraTtTonenwCTKOBOLI, wo npus3IBOAMEBA,OXMd
npun LbOMY I ni AglHuy eHadCHEAa MY TMI3HIaAaMY MY

OHApamK 0B UX aHTE®EH, Ll 0 WKnpoKO BUKOFE
pagioneapmato®R. 14) , onncyeTtTbcda BUpPpas
Ol eEBAa BUCOTAa aHTEHMNU

h,=2 5, oN/ (2.32)

A&innowa BUTKa paMKOBOT aHTS=)? (w@mmaean oy
BUTKI B (p-a&MpewK,TuBHAaAa Mar Hi TH®D 3MHAGKAIERK BICAT
cepAaeyvyHNK a, Ha SAKMUN HaAaMOTYHTbCSHA BMUTKM

MaTepi any.

)
TE (/
E-E
o B
Puc. 2. 14. [fleneHryBaHHA 3 BUKOpPpMUC"

OinpsaMOKYyTHBagpamMpaypaB /BE HOPMI3OHTanbHI I

2.3.2. ¢&Yd IskHRES Tjdsgdecdaad v

OAna aHTeHHOI cumcrtewmm, o cKkaapaeTBeE
BepTMKanbHNUX Bi 6paTop,i B3a BMEATARG @ X iME K
Bi AWYyKYyBAaATMU MakKcumManbHE 3HaYeHHSHA ammi
BUXOAI aHTeHOW cucrtemm (pumc. 2.15)

B pesynbTHTiaHH&@HBOKAGMCOWWBMPHNIN C U
aMnnai Typa SKOro BMU3HauyvYaeTbCcda 4K

Eqa =Edexp(] j/2) exp(]-/2)] ZEzcos(2d "L psin (2.33)

ndg 2dlsin i pi 3Huus das.
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| W
A A
J‘j 153)
O] B 9

Pmnc. 2.15. AwMN/BiaraykacH/AMYWE HeEHIT ali S

ans4a Takol HamnpocTi worl ABOBI 6paTo
Yy TAUBI CTb i TOYHI CTHb nenedHrauil 6y [
3afnnexXHi cTb Mae KBapgpaTuMHHAB N paapak T @ K
Mana | He 3aneXnTwA.BazHEWMEHEROMH EWME WICY
BUKOPMUCTaAHHI 6i nbw cKnagHumx 6GaraTtoBi 6

PO3XKPAM

1l ¢ sted fls O dada” fd deW¥ OL dats’ BOGOPBST B8 E
AaHTEeHHY C UCCKT/leamaya, € ASBKaaA P a BBIieGim&X P O P M B UBE H U
OAWNH PAg HTepBanoOM daD,/m i(pCiT POBWI p 6
6araTtoBi @parvapioi( puc. , 2. awmG1)n.i TH@WAMAN H
BCi X Bib6GpaTopax oOoOagHaKoOBIi , 30 OECITMAHE O CBH VKIO
Bi opatT@piocyacimAHbor o jHA (8 8dnMm.unHy

Ho llpm

Puc. 2.16. AwMnN M TBYWIKHOAP WOCBTHIGEEAHE AAM | S
baratoBoapaeBpH
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AK Wo Bi ANi K dbas3wu BecTMWu Bi A cepepgwu
PO3KPUBOM aHTeHU 6ngd) ®ii2nAigwabf (x.a AN
CyMapHOro c¢curHany Ha BuxoAai T ankyosi e Ha B
reoMeTpPpuUUYHOT npor pe cadexp@E(n-njd Lg T Ki 0 B3HMA Mye
g=exp(jj/2) , TOO6GTO

_ejnj 12 _ e—Jn j2

- s i(n 1) A2 i 2)-/12j Lo 1) /2y ]
Eq, = E (€ +e £ &b D3 Eﬂe” ERpeR , (2.34)
Wo B TPUIFIOHOMETPUUYHI N GopMIi 3anuUCyeThboc
sin(nj /2)
Eg,=E,————. 2.35
SmT M sing /2) (2.39)

MakcunumarnbHe 3HAaYeHHSH amMnnai Tyamu npwu
Ag maNEn .
HopmMoBaHa XapaRpapmelme@mi BpaTopi B

sin(npd [sin )(
FS(q) - -1 -
nsin(pd I ~sin X

(2.36)

ErOCTpPOHaAMNIpaBalee HOAMH T ONTOBHUWUKW MaKCUMYyM

Tack A K CUHas3HY aHTeHY D4 B CYEBHOMH
po3noagi nom (NO pPO3KPUBY) MnNonda MOXHa n
npm Y (To6TO0 iHTepBan Mi X =¢wniYaH)i,MuT

SHaAaMEeHHMUK MOXHWaBnsg amppciam e/ A . Topi X a
HanpaB/aHHEHMI I 3 CcCyUI NTbHUM PO3KPUBOM 3,
F<(Q) sin( . ~sin ) /@D, fsinl ) (2.37)

[ Mae BUT NXKE( @waXK2.iI7)in

Jlefﬂf

JA 24 A
Ja Iy Ia
Pmnc. XapakK T e pHmacnTpuakBWwaeHHr eHMI | 3 Ccy Ui N b HNI
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Me puwe HY 1bOBE 3HayYeHamp asaipa®@ITagrCcT
sing = ID,. OC K i N1b K ne pBoi 3RHPGACQ/ H| I0JiscbHHT € HU A O €eUn T b
(DAl A >> plo3, YyxmMaH@a kK T e He@mplakImEead 0 8y Nb OB UM
q 2 AD,.

AK WO BIi O /NIK &KH KByaTalp BB H I NMOMTOBUHHOT nNoO
WnpwuHa AH aam ppaaswyge=H/IDg. T i

3606i ywWHWMp O3mibpa 3 un aHTEH i 3 aVyigimmab H |
6arartoBi 6paTOpPHNUX aHTeEH, HMADPHEB N@ET AU pa
OT Xe, BUCOKY pPoO3Ai NbHYBWCICRKIYW HICT Bb 3 B U M
npun 3abe3neyeHHI OAQHO3HAaAa4YHOCTI

2330 B dz' IstizjHdtgOdzdc ® g ‘dats ) d ciziz® detisdizd

MeneHr aui 4 MeToagOM NMOPi BHAHHA am
(BMUNpPOMI HIOBAHMWX) OKpeMMMM aHTeHammu, 3
Bi AnNoBI fawThb AHBOMMP a B if & HNDEKIA WM Y M U K KN X
3 MI Ule HI Bi OHOCHO pikpHPBbayuwanBRaod8)Hanry

Mpwn 3 Mi WeHH.I neneHrosBaHoOro o06' ekTa
aMmnni typa pi 3HMLEBOT O curHany H a B 1”
BYy3bKocCcMyrosoi i nbeTtTpauyi i) ™Mae BUT nNAaAj

Ur(q) :Ucmax[F( od ") D:‘q 0 )h (2.38)

LA 3anexHi cTb ni wiyimma PAYCRY ML@J/DUW B H I
| BHOCUTITHaANbHOMY HanpamKy I 3MIi HIOE CB
+AB) neneHra BIi A PKYBHOCUTHaANbHOTIO HAar

Bnoupatwun xiyar ggacay BYMoB 3 abe3nevyeHHSH
A1 arwpampaBBe HODCH Il T X nepeTuHY, MO XHa
neneHr yBaHHSA.

Y
(

Puc. 2. 18. Pi B HMOEC/VE HHrayneaHHIHAA M e T 0 [
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3a pi 3HMueBOoOMY OB)cuiaagBy) AOCUTHDb T

pPi BHOCUTHANbHWMN HaNpPsasMOK, npoTe BWU3HaAa
HanpaMmKy uwe H & MoeHa [0 oTMaKk BSeKI MY M H a.
TomMy B cucTemMax nenedHraui i, 3UD3 PrVa
BUKOPUCTOBYHKTHDLb HOPMYBAaAHHSA curHani s
pi 3HMUeBOUOLOYLMMopaadlyMapHOT O
U@ _Fl + PaFCo q) -:Fnthgﬁ (2.39)
Us(@ F(g +)DBE(S g - Dc

AKe MoOXe 6yTu nphupildes @y B2 dask o cAFAW@ D B j to
BWKOHA aHWMWPa 3yymvBoaBH H A .

Onepauyi 1 N1 NeHHSH pi 3HMLEBOT O CUT HE
npMumMManbHOMY npunucrTpori B p e 3 YlykboTeadriiy i € |
ni gcmneHHa (ob6bepHeHO nNnponopui mHo amnni

3amMi cTb BIi AHI MaHHA amMmnni Typn cCcur Harn
YyYTBOpPEHHA Bi QHOCUHMN (ol neHHA) amMmnnai
neneHrauyi nHa KBPRXITEEMUIT M KK

_Um2 E(qo - Dq
Fa(a) 0. Fa, + Dqt9=- (2.40)

OB dz' szHdz twWOH' Y Jj dzj dzdiy) ldstisteids d3. 1 fisjtedz jo dz

Y papioneneHraTtopi B UbOTo TwWUNYy aHT
i OEHTMWYHNUX Nap OPTOTroOHaANbHUX HEPYXOMMU)
aHTeH) , CUTHaANW 3 BUXOAY-i AMXamoOpaAWND (
Wo [ 03 BO/1AB3 HIEIAXOWMA BBI JHOCUHMKW MNOPIi BHIO
neneHr Ha BUNPOMI HOWYUN O06' €K T.

Mpn LbOMY 6asa OAHI €1 napw aHTeH
«Ti Bal@iHBBHI 4», a 6aB aH &rppBa Wiy inga»p. n

Hain6i nbw NnpoCTMUM Bapi aHiT@me N eam rasi
PO3TrTAHYTOrNIo TuUuNy € ABOKaHafNnbHUN pagi
He3anexXHwaxn bik@amwia ni B, 4K 3abe3ne4vyyrwTb
napum aHTEeH I nopganbuwe T X NOPIi BHAHHSA.

| CTOTHUMMMU HeaooOni KamMu ABOKAQHDXB HHHI @
3abe3nevyeHHHd MOBHOTI | Ml2e/HbET HABeHH G Tl iB q &
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Koedi Ul eHTaMVU Japa N OVESHCIHB), , TA KT aK OX HeO/[
BM3HaAaYeHHS nNesieHTr a.

3a3zHavYyeHi Hegoni KM BIi A& & T Hi0O BAVENOOHHHOAK
CUT HanNniapdl T@MBIO BBWEBT b3CaAI a/1b HOMY nNpPpuUuiMManbHDO
woo6 curHanu 3 BuUuxogafH»® 6-0X,« Bsai amMmawHb
yacTOTy W, poam@miamummemyyT NocunaeHHds B 3ar a
MOAY NKIT b 3a aMnni Ty ot €HM3ABMKMO Y4aaCcCETQOTTH
LOCUTb O6NM3IbKUMU 3a BEe/IMYUMHOLW. Mpu Ub
yacTo®XaiMURLROoOBUHHI 6yTmn nponopui MHI amn
aHTeHHWKANRA a p-Cx«. « 3

B ogHoKaHanbHOMY Pl 3a0i ACHOET ROIM /1N T
curHani e BIi A4 BenNuUWUYMHN nNeneHra B 3anex
Bi 4 nNnenedHr a.

1 Of tcOo dzj dadz™ 2O twOH' tsMisOdzy"’ ® o dL dzO°
CBJ W' y' zsAsOdzr/dslstsi’'z dzv y*© - hfifsd 16 telafBTEE Is 4 9 5 B3O
dzj L Odzj X dzd d3d . O dzls § dzO d&3d

Mpwn CMHYycoOoOlT ganbHOMY BMUMNPOMI HIBUROH H i
HaOB A THBCAOPTOTrNrOHaAaNbHWUX nNapasBpl-aaEegIcCemmx
MOXYTb OYyTW npepcrtTaBneHi y BUT Nnapni (r

€& - 7 Fmh cogasin ¢

o (2.41)
e .. =Eyhsig csin
1V},1Y—>/\r1—>(§_
4 A
AW v
¥ @ q s
—| 1 60 181 > 9" HIBS
\ 4 )|sz
A-W5
\ 4 \4
(R = KN ™ NS BN R
Puc. 2.19. CxemMa OfpHOKaHanbHOTIO awmnn
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Y ueHTpanbvMeinpadrtesnbdbiraerbca 3a das
TOOGTO

€ = Enchysin (2.42)

ansa MOX/TMBOCTI e e KTWNBHMM@A P atBKIeaH m:
HBanpaBaBRH@N LI Hanpyrm NOBWUHHI O6yTwu <cC
Lle pocAraetbcda @GasyBaHHAM Hanpyr H
I 1li a0 f2axki 3abe3nedyytoTsb OTPUMAHHA MO
BMUCOKOYACTOTHMUX KonumuBaHb (cOERTCAHBHPA&S3 &K

Us ui= K g fmf} COS gsin Wsin tv

o . (2.43)
Us o= K g fmf}Sin ogin Wsin
OeKewi Kem2 —KOedi 4ui eHT N nepepgaudi Q& NnaH Cc H I
HMN3bKOYACTOTHI MO OY NKY U Hanpyru, I

3abe3neyeHHdS OAHAKOBMUX YMOB NPOXO0pLgXeHTE
npunmmau a.

B pes3synbTarti CKnapaHHSA BMX@®EKIOYaAEGTEe
nigcunwEywmapHa Hanpyra cTae

a K : K h : 0 .
Ug=U, kb, Y v, Uscad ﬁmcos sing, t Jo%t%“ﬁiLﬂcos sin , Y g SINY
¢ -

mc mc

=U,(1 4 sin WV m,sin ,9Vsin t,w (2.44)

,qemL:sEM[mﬂbosq/ Y} 2m=5,\§m§|inh/anKoeriLl,i(-.‘,HTVI a w
mMoaynaui i, wo 3 adpceixaamrnbn i Briyp ak \Haai p§ r v,
LEeEHTpPanbHOT aHTeEeHU.

TaknMM YMHOM,TPIOH BEPIMAMIWMIHY NenneHTr a i
Koedi Ui eHT ax aMnni TyagHoOT Moagynauii
yacToTniama Q

Mi ¢ nav nneiHmca i AeTeKTy®BYaMaMH OBl 0N PCMMIT M
BUXIi OHa Hanpyr a Bi O TBOpPIE OHBHAaAtw @b
CKkKnapaetTbcd 3 ABOX 3MiIIHHMX Hanpyr 3 4Ye

-— <

=Us 1G0S gsin W Ut sin, son t (2.45)

l'IBI/IX
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LLi Hanpyrun nicnga d¢i nb T p&YI 3 H3aa0 X00000A0T
Ha Bi agnoBi AHI AjpalapRicnHxpeOHMHOpPpIO®anaHCHI

TOTl O, 0O A dTiexBraojaT b CA ONOPHA@BIHANPE P &
reHepaTtopa HY3I @@ [rQaocnmmooprima Hanpy,Ba Ouy:
l11Y 2.

Ha Buxopgax @Gas3oBuWUX pJeTeKkTopiB 6ypayrT
UpoTk Y G058 U kKbm $ (2.46)

Adpgkoedi i eHT kpgrogAlkmitgadill, U
Benvmwmainpyr npamopiuTyimgam Bi N OBI AHMU

Hanpyr AHTEeHHMNX nap, TOMY Lo BCI ne
nNi Hi "HOMY pexumi. MonAapHI CTb BUXIiI AHW
OrMHaAaWYNX MO@WMA LOMOBHWIXHOHaANPYT , TOOTC

GaszaBummc oKk o4vyacTOTHMNXITAH B piyCr«IHMAT €BHN K< P N C
eNekKTP@EPOWME@HEeBONNeRPYOKmMI ek Mg BaTeprepart
KOMYTYIUYO] SWEPE@EY MBI P LIOHB@NIPYTC Mi WHIIMWAKODRN

2340 B dz' lskzH dzO o j ¢zt fias ©dpy &5 dzlz dzj dze

Ha puc. 2. 20 HaBepgeHo cnpouwemHy C X €
NnocagKoOBOIMOCABEREOEMOOOM «QMN@pPHWH@Ar @ UKKY N L
HanpaBneHOCT.I a HBTMECHOHKOOTY a CTWa Heé MU C UT H a
pajgi omMmaska 4Yyepe3 [JnNOoOBEpAWKbOATVMERH@GMTINI T
(3 yvacToTaMui NDY O WKOKEIHI 3Q AaKNX NOB' 93 aH
A3 060Ma -aBHETPEXHAZLMOVIH U YAH b O T

e
] GH[>
(R
FrRAFd
Pmnc. 2.20. MpmHuwmn p[i i papjgi omasgka
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das3ytwynim MIi CT 3abe3nevye CUHMasHE
onnBaHHAaAamMnm 3(Frwa cot0o Tlouo) Qi npoTwundgasHE
onmMBaHHAMKM 8= alc5r0 Tlowo) .Q

HuXHa aHTeHa XUBUTbCA cymMapHum AM K
HecCyY,HY 4B napu (GtR)H(LXF,HacTOT

BepxHs aHTeHa X UMBOMATYbLJICbSIO B & A M B H CKHOO/1 U B
cknapgposBfytFarROCYB @wm@e3tHa 1B8i04°H ¢ & @ AfpBF4 X
npuMnyomMyna@mH & i YHMN X Y acchemosmw aGHiamaoagTl HWM M3
y
I

< X

acToTamMnm AMIOKPBMUBBHHRIXKHIO aHTEHY, a Ar
pPpOTva®a M O BiafH YacCcTOT Kp.NMBaAaHb aHTEHMWU
3 ornapy H a 3a3Ha4vYeHi ocob6bnmnBocT
pagi omMmadKi B 3 «KONOPHUM HY/NTEeM», none,
onyeTB@BBEas3OM
e, =E, F((BQ msin Wmisin, O¥H t (2.47)
a none BepPXHbOI aHTeHMu

&=E, F(ML msip ¥n twE; F ()@ bm sin , t)siny (2.48)

] Meg = Mygq

Em m |

I f +| =150 fu +150 g'o ;,,'

~150 150 - 30
Punc. 2.21. JliarpamMa HanpaB/lieHOCTI p a
Mpu opHaKOBI I rMmoéunHI MO fisy A aWl3 T)Is cu

CKnapgpaHHAa B @4/p@4A8B)mie Mmee/BIiyBIbTYylYe Nnone
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e am mE,F(b) @ nam%gm
e, =2, F( bgl ?2_ m §|n t, W E (D smg tzul§|Wt
(2.49)

3 BnNRA3 y M aoHO, Wo K o e hityi esHitreum IBHpaWH a ol
3anexXHi cTb aMnnani Ty YyacTPOHUMOKYAPLLI € E

8 EmFb) © m, AE, (P
2E e Fm e M 2 E R

3aI'ICI/Iy€TBbeCI'IFII/IaLBI,iII-,ﬂ|XI/II'IeHHFI Biﬂ, sragaHOr o Haflp

o EmeF €D)

D k(M ,; M k ,

A&K—MacWTabHUN Koedmdi Ui EHT nNepeTBOPEHHH
Mpun 3HaxoaXeHHI nigcawpFdB)3aEnaDHI N N
BopTtToBa anapaTtvypa T i CcangoHcoaig Kma A3 O MG

Hynem» He Bi Api3HAeTbLCA BIi A4 BIi gnoBi AH

pi BHOCUTHANbHMWUM papgi omMmasgKkomMm.

AHanori YHMM NPUHLUUN BUKOPUCTOBYETHLC

KONOPHWUM HYyNnemM», WO 3aAO0OBONbwHAmmEDPE I BU M

[ "IsjtcOlktcO HflE[BEIdSLIA. &k 2 :

SBdistetsdz' dz@ L Of dIs Odzda"

1. Ha3BIi Tb TUNMW KYT N WPHMEXM gia AA KO TBEXHH |
BUKOPUCTOBYKTbCA B HaBiTrauyi:/i

2. AK I MeToauW 3acTOCOBYKWTbCSA B KYyTOMEe

3.MMoACHI Tb i 3MWYHI NMPUWHLWKIYMT idBa 3 0B OT O

4. lanTe MaTeMaTUWYHUNKN oOonNnunucC papi oXBWUII
nNpocCcCTOHH@RTCBOB®OT QPYHKLUI T

5. MMoacHMTBL MeTOoOnd BU3IHAYEHHSA KYTMO B U X

3 ane HBHHAMMP wilpaigi ocur Hany.
6. JaiiTe BMU3HAUYeHHS NeneHraui nHeMKM Xap
7. AK i npPpUHULMNOMN 3akKknapgawtTbca Yy nobébyAao
8.3a AKMUX yYyMOBOBHNBBHLKIKWbLTEAYB YacToOTMWu
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9. Ak BNn/NuMBae obepTaHHA aHTeHW Ha dGqop
10Ak BUKOpPpUCTOBYEGDX Ay edpexas yYamrkpaagi o

11MoAacHiIi Tb Qi 3MNYHI npuHUMOKM amMnni Ty/
1241 M Bi Api 3HAKWMSe Oa H3aam Ol HTIYyMIYyHM O M | 3
cunryan

13Ui M Bieapd sB HFEi BHOCUT HaA/NMbHMUW MeTOAd 0
«KONMOPHUM Hynemm»?
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BunaHaueHHS pganbHOCTI pagi oOTexXxHI YHUM
COBOI 3aTpuUuMKM n Mi X BMUNPOMI HIBaH
onopui nHa nNOROYHOT pAanNnbHOCTI
Bpapgi oganekoBwkpoapxuc(TPB)y € T b C A 6es3noc
CoOBOro i HTepBany ab6o ddas3zu i yacToOTMWu,
Po3pi3HdAawTb ¢Gas3o0Bi , pamiacmewroMMme T piaic.o
BUMNPOMI HIOKTbC A, MOXYTb OYTMW MOAYNb
Mi plBAa MOXYTb BUKOHYBATMUCA Ha HecCcyu
CTOTI OGMTTSA BUNPOMI HIOBaAaHMUX | NPUMNHSAT
3a cnocob6bamMu @GopmMyBaHHA cuUurHany, Lo
3acobn papgiopanekomMeTpil 3peBpAHaAH MW

rHanom (HeaBTOHOMHI )
3anexHo Bi g cnocoby nobypoBM CXeMm

Mi ploBaHHA pfanbHOCTI BOHW Ai naTbca
I AKYyLYOT O.

Hannoé6i nbw WNnpoke 3acTocyBaHHHA 3 Hax
nb HoCeBT) . 3aBgaHHamM CBO € dopMyBaHHSH

NOXeHHSHA aAK WU X Bi oobpaxaece nunuwe nnasBH
AKTMWYHO He 3MIiHWETbLCA Ni g BOANWUBOM X
HCI CBO nopagi 6Hun 31 napgxy s d7eRVo My n oi
oMy 3abe3neyyeTbcsa BUCOKA TOYHI CTb E

3.1. AOLtsod2?2 dpgftsdgHISE'OH "' tSH O

Bumi proBaHHS4A AaNnNnbHOCTI a3 oBUM MeTO
30BOINro 3CYyBY MiX ABOMaAa T apMOHI WHUMMN

IHe ce | Hpopmaui yB ingpoOT aBHWBLW.i p OB a H

Pi 3HuLUSA da 3 NMOpPi BHIBAHMUX cCurHani B

ecyuvdyord ) yacToOTIi , yacTOTI Moaynsauii

NnMBaHbL, Pi3HNULEBA YacToOoOTa SAKWUX CNYyXV
daszomBeKkKQ&ai pHI cucTeMnUu MOXYTb O6yTuu p
—-cumcTtTemMm 3 peTpaHcasuigeto B mmmwwad RNy (<
—CUCTeMUHaBNnpaBHpoa AM @K aHanom ( 3 36ep
3MW CUTHani B eTa/lOHHUM TeHepaToOpOM) .

74



3.1.1. AOLGod2 Isihdzjes hgs AoRBRl Qpjdzj dz
COH' 5C OdzO dzts i3

B 1Tamkaneckiominp m(epwi c . 3.1) 3HaxoOAMUTHLbCH
37, Lo 3 ajgBepamawa/pHHOIIpHO S KN 3 HaXo
NYHKTI 3 Bi AOMMMWU KoopAMHaAaTaMuM Ta BUNE

u(t) =Up,cos( et +o) (3.)

3 nNnoyaTKoOBOW ¢gasotw 6
B pe3ynbTarTi NnpoxRKaxXemwH AB N BT ¢)UOTE HLa T

3ani 3 Hodapaelo @ a aocmt = R/Q i MOXe O6yTwKn oni

npuninmdasadgk

Up £)=0U gosput +oj 208 BT (32)
C Cc Cc -

AeW —papgi anbHa CKnapgosBa WwnaxoBol wB v 4

npunmmayvya g-KHDBRBENUBEHT, WO BpaxoBYE 3art)
AK wWwo He BpaxoBY BHROIMIN B (BEEKTNTYM HY3 C Y B Y

( a3 un) BMUMI pHBaHOT On OoCpui TBHHaA/HYO (MBaw1@ n pRaHK@aYd

TO H a BXOJ.4i daszomeTpa das3a CUrHany,

NOpPi BHIE

: , R R
io=d 5 F w W (33)

c

Aei =@+ .6
Ha ®@Gas3omMeTp TakKoX nopgaeTbCcd CUTHanNM
reHepatopa ongpHOT Hanpyrwm

R

u(t) Us @)
=

1 teH ] te B AOL 5d

A A

] 1l Wo |

|3 v
wdzH d §
R

11 1d1

Pnc. 3.1. ®dazaBaepnya/bankpoaB@EeE MMK aHas 1oM
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da3a onopHOQ ¢ 1NOMBINHaH/BRY [ OpPi BHHOBATMU

curHany, AKMUIN POPpMYyeTbCSHA TaKOX BMUCOKDO
NpPpakKTMWUYHO pJocCcAraeTbca 3 TOYHI CTIW [JO0 N
reHepartopi B, Bi gnoBi gHO Ao Bupasy (3.1
j3=1j El'xj d::VM +cxvj (3-4)
fAe.c0fhamoXxmMbKa CUHXPOHI 3aui i, wo oo Hymo
Bi 4 HOMiIi HaNnbHOIO 3HaAaUYeHHA
[MTOTOUYHY RBUITHAHDOT b, BUMI P HOMOMHMWIN HOSI T3OHT|
ONOPHOT O CUurHani B. He X T yc.iQu UM aneomxon 6 K 0 10
. : WoR 2d,R 2pcR_ 2
=g o (R 2R 2R 2R (35)
c ¢ d, lo
3Bi AKWU
c . |
R=— ) =2 ro. (36)
Wo p

A& Tpi 3HMUA das.

daszomMeTpoM BUMI pHETbBLCA pi3HNMULA das
UMnKnIy, a BeogweinB@anWyaTtum B cebe HeBI 4o
LUWNWKANIi B.

A K BMUN/NKUBAE 3 RdPBp vy gu 3mnsHa dbas3wn

Bi o6byagetbca npR=NmMi Apnenggaadiuomy 3 6i
nokas3aHHa Gas3omMeTpa O6yayTb noBTOptlBATY/Y
T.4y., MakKcumumManbHa Bi agCcTaHb, fAKa MOX
00 BHKIN X BWNI BUNPOMIRI,«OREAHMUX KONMUBAHD
3o0Ha B npocToOpi, B MeXax aXtoinpda sav
Bi gcCTaHi, € 3O0HOKW OAHOBAE@MIHRK ®IWBI 411 KY
An 4 PO3T NAHYTOI JanekoMi pHOT cnmcre

KOHLEHTXW Y Wb wYy pupiosso ANanexKkomi pi B — 3
W pwuHG@H A
3anexHo Bi g BUMI poBaHOT BOYmeRMN.I 4y u
Y MexXxaXxXx KOXHOT ¢gas3oBOT [AOPi XKW ®MOXH
ni Hi W” nNnoAdHNREHHAAK e BUIIMAWAPEBLEBHS B e O]
o dd3 tcAH®ERB60°/ A6
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3 ypaxyBaHHaM cni BBi gHoweHb (3. 4)

do p; B4
DR 20 D] ba (3.7)

neA@—anapaTypHa noxwmbka BUMI pOB R A KRN aH
LOBXUWUHMU XBMWUII KONnNMBaHb OMNOPHOTO T eHeps:
Bi opakiBB@H MOMEHTY no4vyaTKy CWUHXPOHI 3aL
reHeparTtopi B
3 Bupasy (3.7) BUXOOAUTGHL, Lo MnNOoOXKnobKM

3MEHIWeHwWnaxomMm 3MeHWeHHA AOAOBXWUHWN XBMWUII
KonmBaHb fAanekoMmi pa, a TaKoX 30i nbuwet
agawyoro reHepaTtopi B I TOYHOCTI CWUHXTF

OCKi NbKW B CY4YaCHWUX BUCOKOCT awy mma v
i pHocHoOoi HecTab6P.nWhosai TpaBaomn aépi
XMbKa BWUMI proBaHHA pfanNnbHOCTI HeBenumk .
MHPa3 HIi CTb) pob6oTwu 3agawyoro [ on
KOHYETbLCA Ha BOYATKY BMWUMI pHOBaH

360i NblWeHHSH pob6oyorl yacToOTMW panekxko

w

@ —~ 33 W
S O O

Mi p HO3BMEHHLWY 8 K U e BMAH%:%HJﬁmmmwmmmanb
ayeHHH BWUMI p,HIBpasH O i, B @BM YA4&CE ;a1 e /miak B3 4 a
ratTo3HayYyHOCTI Bi ANi Ky Bi AgcTaHi . Towm
Mnnax.
YCYyHeHHA ©6Garato3Ha4vYHOCTI Bi A4Ni Ky B
3a3BMYalN HacTynHMUMM cnocobBamwu

1. BuKkopucTaHHSHA B l HOAOMKaToOpax BMa&Nb
UWNKANIi B. Mpn UbOMY HeoOoObGXi AHO nonepefHbC
OPi EHTNUPY HBOGMIEIUERIBHOEBGENMGCT YNHWNA BIi ANi K

2 . BukopumcrtaHHSa nonepepgHboOIl | Hdopwma
YN CNEHHSH wnaxy M BuUuvnmybomyoc®IdOma 4K Y no
Mi emonoxXeyHIs b HOCTIi ) NOBUHHA OYTW MeHLUWe

3. Bunpomi HiOBaHHH A B O X abo 6i Nnbuwe
mMacwtaby BUMIpPY panbHOCTI . Ana npasBwu~N
wo6 nNnepiong HaAaM@ICME AO6HARKHKFBT OTIWT b WLEe B
2R/ C , a nepiofg KOXHOIT HacTynmnHOiT O61 nb
NoXunobKMU 3ani 3HWBAaHHS4A Bi AonoBi Ai CUT Haj
nonep@AAHANb LW HMae LTIV BGBBACTOTI . Llen Cnoo

X O W w
W QO I =
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Gararto3HauyYHWBOC BiMMaBriageni po3 WNPEHHSH Ai an

panekommi pa, o He 3aBXAW MOXNWUBO.

OT Xee3Baxatlyum Ha NOPIiBHANbBHY MNpPOCTO"
3 BUMI pamu Ha Hecyu4dorl yacTOTI i mor
3paTHI CTb, BnNnacTtTuBWUNMN Heponi Kk 6araTtTo3H
Mmoro nepesBarun i CTBOPWE TPYAHOLWI npu E

3.1.2.A OL ts 81 PAzj § ts B jiomfmd] M IsLjed'ls 6 O dzfpdzv y '
f)d ¢ dzO dzkz

3HaYHe 3 MeHWeHHSHa i HaBi Tb MNOBHE YyCY
AaNnbHOCTI MO Xe 6y TMWM LOCATHYTO 3acCTOC
a3 oBMUX 3CYyBIi B Ha 4YaKkood BBxaHwno@Wiyaal i @ F

Janexkomip 3 peTpaHpOSAROpPARMIE WU XH a AV
NPAMOIio pleTpaHCABe@BAEAEOT3. 20pmcabes3nedye
B3aEMOBNNNUBY CUT HanBmwc ookboouxa Cg &g IHO K acHAT JH
3annmTyBavya MBEGEWIIOWIBWBALA FeHepaTopalj]HWM3b
HU3bKOYACTOTH®HO sHKaAIpyop®de™bCA Ha Gas3ol
QuorOT pumMaHiI Npuimauy e bic dgfHeAT pUasHCC MG YD D D M B &
curHanwm papgeTekKTYywWTbCSA, nlo ¢ v MoKITYL1GOROT B 1 4
nepeghtempeapaHcnaTopa, Lo BUNPOMI HIIKT b !

Ha BXxopgi npuninmM&Egsan A3i aMNAVETTYbBCAsAY aH qy,N P P & A 3
AKioMMi CTUTb | HpopmMayi O NPO NOM@MIHEH KIEATL
baszomMeTponogwmmMmMAasIoOM HANKATODP H a BUXoni
I HopmMauyi A Hap/LBHR. N Mi p

| i .
| e wwew | |
| A l
| 11Y _ [ |
. H = 1 o |
Ll W MR ' | |
L W X |
1 II
I ! I I
AOELE e vl I
1B HERN 1S
1 ||
| 1 . |
: Lo ‘:WZ,WZOVVII VMVI :
|| wdaH | |
COlIs } to «— ]} te |
I L { iy
I I
| 1 00 diskz ! {150 df]
Pnc. 3.2. dazeaBaemansekKkEemRmTpaHCcAndaUul €10
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AK WO Ha|BwWOo@yinwwyYyamMaanpyr as g

U; =USin( W + 9, (3.8)
TBIi AnaBo@y Ham@pWXxoagi lwm@imamysae 3 ajia 3 H
dbas3BwpesynbTarTi npoxoagRRHGMGT@MUTI HAaTOM E
Uy =Umsin(\W +4d 2- RWE) (3.9)

(npw BUMI pax Ha [HOMM3IbBKPUbXK WU W1 a C3TCOyTBaoXm 4 a
3HexTyBAaATMW) .

3ggsonomorotw G¢GasomMeTpa B pes3ynbTartTi |
BUMI POETbLCA Ppi3HUMUEBUN @GaszoBuil 3CyB

I 2R éFR, (3.10)
C |\
NOENy,—O0 O0OBXMUHA XBWUANI MOAY THWWYNX KONMTMBAHDb.

3a BMWwWppsHapas®W3I HavYyaeTbCca Bi ACTaHb

]
R=-M4T 3.11
. (3.11)
OCcKi nbKwMN NMoKa3aHHH bas3zomeTpa=20MK
NOBTOPKWKWTbCA, TO B LUbOMY Bunapgky Mal

Bi A CH @ ibBRuIEE/2.

OCKi NbkKwW MO LAY NIY a yacToOTa MO Xe 6
NOPi BHAHHI 3 HeT ygrnieopke BW@ & © FOO TPOOKB)I, TA HY T O
MOXNWUBI CTb OAQAHO3HA4YHOT O BMU3HAYeHHSH B
BUMI pHOBaHHSH B AaHOoOMY BunNnapgky 3 HMU>
(cepeagHbOKBrRAAAP@AIT MKWKHIA HManNnbHOCTI 331y pax
3anunweTbCcd Yy BUT agi

I
sR—”f, (3.12)
4p
NE€g—CepegHbOKBaAagpaTmMmyHa noxumobéka BUMI pIO
3 Bu@Ba&2ypmnanpupoaes 6i NbWLEeHBWN MVUPEOBBHC Y a
(1 Bi ANOBI AHOT,) AO0GXAHAE XBUT | 3 ay TRAHYKT
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BUMI ptoBaHb. [Onda BUPI WEHHA 3a3HauYeHUX
Janexkomi pam, BUKOPUCTOBYIWTb KIiNbKa Ma
yacToOT)e,rweo 3 abes3neymws aMa - DKa 6GHTYB 01 T K
KONnNMBAaHL .

Heob6xi AHO BKas3aTunW Ha BI ACYTHICTb Yy
3aganbcHT 10 Mpwn OAHOYACHOMY HapgxoaXeHH.i
Aanekommi pa NeKi NbKOX CUTHanNi B BOHMU
Ppe3ynbTylYunIM cCur Han, @by 3 ® B W i@ Ch® oMM P, 09 K
AanbHI CTb A0 O006' €eKTIi B. TomMy G¢as3moBRMNX
BMnNnapgkax, KoONnNnm Hanepepjg BiIi gOMO, WO p[Xe,|
CMnNy 3a3HavYeHUX NPUUYUH a3 oBi Aanekowm
pagi oHasBi raui il

3.2. YOfmstslsdzgd?2 d3j stsH t©WOH' BHOdzj ¢

YaCcTOTHMUM MeTOAOM [ABawi3bHHA YCATELT b L A @O '
BUKOPUCTAaAaHHAM 6 e 3 AveopgeypIBHOVMBXa H M & C TCOMTI HHOA J1
BUMI POKOTbL NpPpUPICT YyacTOTWMW CUTHaAanNi B nej
3BOPOTHOTIO nNowumpeHHdA4, TOoO6TO BUMI P 4YyacT
WwoBi ANOBI AlaEga MOH ®CG HI

3.2.1. yYOmMbslsdzd &BsHEZdYYy' v

Y pas3i 3MiHU uB@ToRu niepéimamayamnnko
3Mi Ha 4YyacToTwu Bf§ @OWTACET 03 acn rNBHaokys 2RIGC 9
nponopui nHe BUMIRp HparacH M3 B3 MC TUF Bia H H i L
YyTBOpPHOKOTbCA OMTTA, OrmHatwya HAKUX € T af

BennuumHa 3MIi HM YyacTo®u 3nEGprang@B@ dvaa d
ONTAGRPI BHIE

- . df 2R df
F, =titgU #,— =——T 3.13
s — 30 gt ¢ dt (3.13)
2R
dy=—.
A &3 c
Yy 4yacCTOTHMUNX pajgi oganekoMmi pi B (44
nepi oganMnYHOI MO Ay n s .7 HEgWYaQbOMACDODONH

Ful MOXe WMaadwmMynHWUN BWUT NaLm:
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-4ona cunmeTpkarnaeagr 6Homa 33k oHY (puc.

|
FM(t) _1 ‘{ T_

M

T T
npwmu 4 <M 3.14
patt ¢ 3 (3.14)

—0N1A HEeCWUMe THKDWWH O oy 6 p mBiB,/B)

2t T T
FO=—npwnM ¢ <M 3.15
WO=F npad 4 3 (3.15)

—-O4nNna rapMoHBHHoro (pwuc.
F,(t) =sin W, (3.16)

neQu= R 2g-yvyacTtToTa Moayn nsaui.i

fnl?) falt) faids(t)
f max
a
fmin Y
0 -
falt) N S
0 fo / f-—[
fmub ______ 2y .
fa(t) Tu t
f max
€ fo
{ min
0 T +
Pnc.BBAB.nepioagnMmyHOT MoAaynauii Hec
CTPYKTYPHY cxXxewmMlyaneracmioga ornoo K aztaHo

Mo Ay nboeBiaAHCITIKTO TMBRMH HBUCOKOYACTOTHP[ O
BMUNPOMI HIOKWT bC 4 nepefMaaa/ TEAKOKK aTHTLEAHOO b |
3MiIi wypdgmmaxemy MHOXeHHSH4 np gMBsr( a1 p 1N HBAI T

aHTe®prOCUT HanNIi B. Ha Buxopgi 3Mi wyBauya

KONWnWBAaAHHSA (curHan 6 M TKITAH O, MYy N P30HIADYELH HAH

MUTTEBUX 3HaAaUYeHb YacTOT nNpamoro i Bi A€
Fs)]=|f 4t) -f o (ty]c (3.17)

acToTa 6usrar SM Qi/RYEOTEGLHBI VBb@KBMK AU NMO3 U T UBHaA .
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1" H |y OMmls §
M S e
Fw(t) Fi(t)
fi(t
v P s WwdzH d 9
¢1d}—fl_(t_)__¢2_d7\a_'aiI_
H
7;4; _____
Puc. 3. 4. CTpykKTypHa @aexemMa YyacToOT

HacToTa 6MTTA 3anuvMwaeTbCcd NOCTIi NHOK
MoAay ny,iviacoBi HmaparcpadMy B, Mo xe 6y T MU BV
ypaxyBaHHaM cni BBi gHoweHHa (3.13) 4dK:

Fs =t 3t 8 fORRC, (3.18)

3Bi AcCwH

pebDf,—oeBi ayi 9 HecydyYol 4YyacTOTMWu.

Bi opi 3 kKtzun pyoarcsayr om A Ky, e yaanamwaeTbC A
as3mBawTb 30HaMWu o6GepHEeHHSda, OC K I Jfirght)k n
poxoaunTtTb 4Y4uepe3 Hynb (pwunc. 3.5, 6) . Bi
MKOHYETDbL GA2 tzy MOTEA&X U M UYUHOM, 81 A A € MIH i HC T
apaep nNunwe Ha Manumx BiIi acTaHAax (BUCOT a

Mpouyuec dGQOpMyBaAaHHSA OruMHawyol OGUTTSH 0
curHani B BIi AHOCHO BUNPOMI HIOBaAaHNUX NodAc
3.6). BBaxXxaeTbcCcsa, ,luOW@NXOPPHAMHT BERIKITYOEP 3
HepyXxoMuim.

Mpwn LUbOMY Bi Cb npoexkui i obepTaerThbc
wt) =Btz a FTOAMWHHMKOBOK CTPIi NKOIO, a Bip
BeKTOpRebepTaeTbCcsd, Bi yyaoBOo mretp= Gy @ B
HanpsaMmKy, AK NN BU Ss)a.yuadilppc i B2 K AWM
obepTtaeTtTbca 3a roagunHyiwfo-epoT@TpPIi NKOLIO,

X W 33 =T
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Pmnc. 3.5. YUacoBi pAiarpammu

QOzuHatoya bumms

WW\ i

o -

VAR RAUAMAR

Puc. 3. 6. Mpouyec GopmMmyBaHHSA OT UH

OAna ouyui HKM GQopMM 3 MIi HNU awmpaba@yignmHy 4
3MIi HY 4YacToOT CUIMH&RAI PpymEaT BWABHRK 3. 6,
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B i HTepB&2niBekaggpeprtaerTbca 3a T O0fWHH
CTi NHO0 WBWNAKI2e3DIB,e pad asB HIK K BEMEEED Viab H 10 €
T O3MBUEIK T PiBsYy TMHAETHBLCA (ToO0NMY o BMNiLilm
YUnHae obeprTaTtTumca B NPOTUNEXHOMY Hanm,|
pocsarHe 11 cT1anoctTi i TTB.40 T M 0K b &
NVUBAaAaHHSA, BenAMYnmnHa AKUX BUIHadlas Kme
KTiGopRapakTepusye BenmwyuHyg alxme@.i Tyaun 6
OTX®J MHawya O6uMTTA Ha BuUuXoAi 3 Mi WYy B
NNBAaHHSA, 3a BFipumBRAKLO(MET MiHTIGRKB CE@pP e 4 U |
AKNWX das3a KonumBaHHA 3Mi HwWeTbCcAa Ha 180°

Ona BU3HaAa4YeHHSA Bi OC TF@yH I O /HAe 04OOXTi 0O HBOU KBC
acToOTOMI pu, BUKOHAHI y B & apsiaaxiy H & ¢ @&
BUMI proBa/lbHUX CXeM CTexXeHHS4.

Y HaBepgeHi n cxewmi 4aCTOTHOIO pJaneek:
K Op e n sduyi /MbHTOPp O B O 10, OCKIi NbKWU cnoyaTKkKy B
Bi A6MTOro curHany Ha onopHUuN (BUNPIGYMI F
GMNTTA HaAaKONUYyeTbCcAa B Qi abTpax. 3anex
yacTOTKWU MOXNaBBROpPpRBRaMI BauHAOGNMXeHNX A0

Han6i nbw IWN P OK O B HacCTOTHMUX paagi
BUMI proBadyi 6e3 CTeXeHHHA HacCcTePDEeTOMTT A
pob6oTwu. MpuHLMN Mmor o pob6oTwu NONAT ae
(nipmxyHyni B naghle cydpopmoBaHMXx 3 Hanpyr
oayns,ui @An4d U b OFE(th N oOCUUTITTHKAKO T b C 4 [ nicnas«
GMeXEdsH A aAndepeHU, OMBIDHIIOT A P H ILLLOB WY /T IC ML
a papgonomorow pAaiopga) HagXoasaT-s 0 CHHO BBOIr
eMeHTa 4YacToToo,Mi)p,a T[pmn caH a3dn.ogr, 08B0 MYy
CTiMHaAa cKnapoBa Hanply,xMmwBays@aRegHIE.
CNni oOBHMEBOMBO P LOIymHEa uUm ac/ay nieNpr Yo/ob CMOBA Y |
CTOTI owrta (puc. 3.5,
Cnig MaTtTum Ha yBasi, wo cam MeTOnd B
acToTwu O6nNTTA MNPUHLUNUNOBO . MIBOKpRPEMA AVEUH
OXKNOKa OUWCKPETHOCTBUKBINKAIHKY NDP/YHIHELHH
epi @Al PN 3 MIi HI BMUCOTMWN, a TaKoX HadasB
aBafpepmMC/mMmpaBiesfai MBMOBID)XHAL0O SHAXTIVIBEB K U I
36i nbweHHAM H®BUWOMMUNIEBHDEMA WEeHHAM 06" €K:-
(F60>> Fs ) . OcTaHHA yMoBa B nNpakoOmwwic O BUMI
PYyXOMOT Heo B'aBkgi@aneyYyyeTbcCA.
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3.2.2. {OH Bodmtktd

UacCcTOTHM

MpunHUMUN

UacTWNMHa

pnmmmad Ha

"

BMNWNCOT.

MeTOo/ BUMI
pagi oBMCOTOMI pax
aBiraui i angd

BUMI

3 UM,

K |
pOBAaHHSH

L YOmilssls dzts ©

PHBAaHHS
3HAaXOo0AATH

0 ant

Manunix BMNCOT

papioamum c(loRBMI pMo nar ace B Ha C
pwBc .7) . BucokovyacTOTHMUII

reHEepPYETHLC S
anpamkKky Ao

Apyrin

Bi A

YUepes HaCTOTHY
acToTa npAamMoro
nrHany. Towmy
agaxoantb Ha
MNOOiI MALH®D XHA@ aKTIKKWHNIa, a
Mnynbci B (Mol )

MO Aai Ty aw
| UM bHUKY

i MnNynbci B

Ha

nepegaBavyem
3emMni

6xa A e @ CPVBI HH1a
PB,

BUNPON

OcnabnernawvempoagnK
xXopi B 6anayenaaeno (b5@) .

nagatwyol H a
Il n6unBaeThbCA

semMni ,

MOAYy nALUi 10
CUurHany

BUXOAI

ni AcunwBau-

3EeMHY

NMoBEp X

NnpUMMUMaeThbC S
BXi o 6anaHCHOrNo 3Mi L

3 Buxopgy Iol
I YyQafplnsla@ o ¢ € f

3a 4Yac no
3MIi HUTbCA I G
E3 6ype Bupgiis
pi 3HMULEBOT 4y a
NOTi M H a npyv

3HI Mae€T

Histe" adzg¥ " Y g

(v b ysm BI O AIGC Ti0 iB H

enmMmuynHa AKOF,, Nnponmnooprkied Ha imi proBaHOT B
Ll s Hanpyr a
agxoanTtTb Ha
TaKOHOi NoTHapBioORaLo Nk o MiMHKek cy (

ni

cn+d

Il HAMKAaAaTOp,

\\

g s
gﬁzwl;' 1ty 1 AL [ L
1 4 dz] J wdz
]IS}SY 1 1 14 C Ol
T T

/ ——>»H 5

Puc.

7.

CnpouweHa
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Mpwn BI L OMOMY 3 akKOoOHI UM pioBmHmTeB ai u

cnyxumntun 11 Mi polo. 3aKOH 4YacTOTHOI MO 4
npakTuui BUKOPUCTOBYETDbLC A FrapMOHI MHM
HecumeTIpPWMMHIHIO. Y pasi rapmMoHIi MHOT O 3 ack
BUCOTMU CAYXIBTHUM UECSBEe MBS TPIT a .

Mpn BUKOPUCTaAHHI UM 3a 3aKOHOM CMUM
3MI HMW 4YyacTOTMW BI AOGMTOrNo CWUT HaTKyu on oBK3ass3
nponp i

ﬂzi, (3.20)
T t

neU=2Hc—-4yac Ha nNOWWPEHHSHA papfi oCWUT Hapy
OTpPpUMMAEPMaO3 BA/TA B W3 HAUeEHHpde 3B U3cHoaruie HIH G /1 b
yacTOTMWN:

H="lp (3.21)

Takum BUMOBABLWN pi 3H,1 UMOBHKH a4 aBcuT3oitayy n T
Pi BHI CTb H e BUKOHYETHbLCSA ANna , N pKoowi v

3 MIOET bHCQAN PA3MM I HM YacTOTUKW MNpamMoOr o i Bi [
ornang HBPLTS, UMM MOXHA 3HexTyBaTW | BB
TOYHO ONMUCYE€E NpuHuumn poboOoTHKM PB 3 YM.

Yacmoma npsmozo  Yacmoma sid6umozo

A cuzHany cuzHany
S A —
1 4
| ! //
1
S Cpt-
1 ]
1 ] y
1 ]
al b e e NNy
=2 Lo
o 1 1
, vy T R
< ——
: : 1 1
— — ;
L3 1
E® ro
! ! 1 1
4]
v ] 1
Y YA .
Punc. 3. 8. YacToTHa mMoaynaui g 3a 3ack
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Pob6orTa fJanekomMi pHUNX cmcrtewm, L1l O B 1

NbHOCTI ALO pi3HUX 06" €eKTIi B, BI Api 3HS
nniTtTyaa Bi oO0MTOEBOECOHMUWTHLA NB 1 4 e PeK T uUB
6'eKkTa). Towmy OCHOBHI 3 Mi HMU BHOCAT
MAMAanbHOT.O NPUCTPOLI

3.3. YOmMsead?2 d3jIstsH ®©OH tSHOdAz] § BB

HacoBwui (i MOynbcHUWN®) MeTOos, BUMI P K
3nocepeagHbOro BURE PHLBAGHMHM FTaMIbHWIWE A H
i o6untTor o) I MONynbcCcy n o Bi AHOWEHHIO 4
o6bnumBoOCTI BUMI plHOBaHHSA AKaQNIMbi HPOaCXT | 3 B B |
BTOHOMHI PLO) i 3 peTpaHcnAnboOoOBaHUM ( HE

3.3.1. {OH BHOd Stsd3' 6 LO 9 HBdIsd

CnpouweHa cxemma Takoro p a gp voch.a N¥8K @\
A1l opgpanekoMl tpth 6 /MOEKP € 5 1A M ia [B KHBIAVHKHaAL, | T 1 udra n |
HXPOHI 3YyIKTbCH NoCnNi QOBHI CT1HO Bi Oec
HXpPOHI 3aTopowunudg.ai 3r.pEmvagabae | MpoY/MB/ C |
COKOYacTOTHI MOKIYTB aiH™Y MXAY TbOBaAHI
300 abo 3@aeBHE@MOBAKWOHOM B MeXax KODXH
c.)3.9,6

2
] to > ] Z'@ 1 >
(I et el
/

3 - t
uqdzz-u/4 3 N,
. d ] w l 3
&z L Ol r LOLCL O,
4 45 —> 1
N& | | 1/Fci

O] B
Pnc. 3.9. Cnoppiuweganeaekemiapg 3a Bi gounrt

3 BUXOAY nepepjgaBauya papgioi mnysbcwnu
OXOJGAHBIEH BUNPOMI HOOTbCSA B NpoCTIi p.
Ha Bxi g hp@awekadaMi pa HagxXOmGWBI -CBir
n x o G6J/iiTeakfT)iaBb6b 0 ( B A 3eMHOT NMOoBEepPXHI

Aeoi MOYynNbCWI W[@RAKBTMLMIAPIOE TbCS 4Yac N
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I MOynbCi B BIi QHOCHO 3O0HAYyKYNUX cCcunuBHmai B
AHTEHHUN nepeMyKIady 3CA/MMKIMATHHA nNpPpUMnMaya

nepegaBadyeM 30HAYLYUMX |1 Mnynbci Bl eRIigM A
yac npumomMy curHani B. TakuMuM YMHOM, 4y a
curHani B A0 06" €KTW,0BIL® 3B8 HIEHD M® a €0,0R i€ K 1
Cni BBIi QHOWEHHAM

ct
R=—. 3.22
: (3:22)
Mpwn ofgHOYACHOMY BUMI pI Bi ACTaHi ho
I MOYN1bCHOTIO pfaneKkoMi pa Heob6Xi AHO, wo 6
yac.i Ha BXo0A4i NPUMNNRAIREB I ACMAHI HADOP 4B O
Bi o O6WUTI Bi 4 O06' €eKTI B CUTHaAanNNU He nNepecxkr
\2R2/c- 2R/ ¢ 2 (3.23)
Age—-mpuBani cTb I MOYynbCyYy Ha BUXOAI npuinm
3i cni BBi gHoweHb (3.22) i (3.D2R3n), BM
ANAKOT MOXNWBO pPpoO3aAi NbHEe BUMI proBaHHSA [
DR, 2C;f2. (3.24)
Lls Bi ACTaHb TaKOX BMU3IHAaAayvYae BEeNIUYUNUHY
3a gonoMOrow i MOYynNbCHOIO Aganekowmi pa.
Mp wn 3afgaHin MakKcumManbHI 1 Rmansespbon
BUNPOMI HOBaHUXT, BMOYpPBREHABYMO B IB 3abesn
OAHO3HAYHOCTI BUMI py Bi gcrtaHi, 3ri AaHoO

thrai € NMOBWUHEH NepesBuULlyBagm OMEOPiIi 04 NPOXO
tax 2Rmax/C - (3.25)

Mpn nNnopyuweHHI R>mMORL2BUMEBKASE) NOXMOKaAa
KpaTHa ®m2ZAunyunHtfi

B axKkocTi | HOMKATOPHUX MNPUCTPOT B 1 M
Bi 3yanbHI i HOMNKaAaTOpPM aGOMBRBAOMATMHOGII O
nepeTBOpPHWWTbL BUMI pOBaHMUMWN YacoOBUWN | HTe
Bapi aHTI 341 WCHRKeuUBET an iBmpa XoOWoB @K1 b B N X
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Bi A cneui anbHOT O reHeparTtopa, AK WM !

fAanekoswinmaH sietTbca BIi A6UNTUM | MOYNbCOM.
Uncno nigpaxoBaHUWUX | MOnynbci B, wo H

MOMEHT npuxoagay Bi pouvnztwaopuinydIby (4i &

ng =2T, R/c, (3.26)

AeT,,—nepi o NPOXOAXEeHHA paxyHEKOIBMXO piavd
BUMI poBaHy fAda/ilbHIi CTb-486CABKUEOBY BYPiIi { A4BI

[flepeBarow pPoO3rnNAHYTOI cxXxemu phaneko
AanNnbHOCTI O 6araTtTboXx O00' ERpPOGT MipMamBa
Lo Hepgoni kKi B paneKkomMi pa BIi AHOCUTbCSHA H
Bi gctTaHeunhn (ni g Yywyac BMUNPOMIi HIOBaAHHSHA 3 0H),
T akoxX HeobXi AHI CTb BUKOPUCTAHHSA aons
NOTYXHUX nNepepasBavi B.

3.33.2. {OH BHOdjSEE t6 L tojlstOddy

Tacki papgi oganekommMmi pu CKnapagawTbCcCA
(peTtTpaHcndaTofgamc.c.ni3Madmins B | OB a Bapi :
Bi AnoBi gawad. eak@oabm pH¥3 eMHOMY MNYHKTI , K

Y nepwoMy BUNapgkKy BU3IHavaeTbCcsda panb
NYHKTY. Y agpyromy Bunagky pAanbHi CTb AC
Ha ©6o0opTYVy.

¢4E E¢1
I)-i—lts I 1 tel :
c H“FTL __________ 1004l . \1 ote
(i tibeodl — | st
9—5—1%«——— ---—1 e
b1 T “ nn %
: U N e i
oz T 1 J rz |
Pmnc. 3.10. CaRapowgRmaexxem®pap 3 peTpaHci/
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MepepaBay BBMUAYPAWaA3IYETbLCA | MNYynbc
Mi piooBaHHA |l gAanNTbaBan MIp O Mi HIOE BMUCOKOYaC:
cTfioTigaknuin uye@meagaaeneny A dgmempiaacin g T
ni CUTHaAN nNOCMU/BBHTSKEARY €N epe/nlampaHa A

cTfpmepepgac papgi oi Mnyinaemmn NBM aaaTObBCI 4 a ™ |
NnuTYy HcaHeap e 3 GUHTYHYpesynbTaTlil Mapo BG X
NOXEeHHSHA | MOy nbcCy 3anunTty (onopHOT 0)
TOBHACT @B aNeRKTb BIi A Yac oBs3oal A3aaTHpHUi Mk
A 3aTPUMKWUW CUTHanNi Biz, BTOOawTax papgi oc

R=o t t)/2. (3.27)

3 ypaxyBaHHAM cniBBIi gHoweHb (3.25)
A AanekompiaHa& NATOPOM Mae BUT nAapg:

T2 2R, hC +. (3.28)

Mi Hi ManbHa BMWMI pwwBaHa pganbHI CTb B T

BrogHo wManortd , TOMY WO 3 aBX/atyH eMooBKHIiag H
AVUYMUHUM ANA BUKNKWYEeHHS CYMIi WeHHA | MMy
A K npaswuno, B pagi oganekomMmi pax 3
NPpoOMIi HIOKTbC A, KOAYKWTbCHA- iTpypeamMi Mint
cunkKmn) , B i MjenToorgypHEIOI F o b cy oA Liviog ( KI M
3BONAE Ni ABUWMNTWN CTiWKiIicTb nepepaudyi
Ki nTbKW B npoueci peTpaHcnAayi i yecTyuvd s
AOMNOMOTOoOW pereHepauyi i I MDYy nbcCi B. K
MOi HOB@H®RIEOBE YLUi NTbHEHHSH Ppo60YMX K
I b WeHHI Ki NTbKOCTI He3anexXHMUuX p oo

KoaoyBaHHA cCcurHani B papi o4z ne kneninmpgp a
peTpaHcnNndaToOplam AIHBOTDH & 4 MK nepeTBOpPK
nMTyBAaAuYI

JOoO 3a3HayYeHUX nepesBar pajgi oganexkom
AaTn MOXNUBICTb BWUMI plOBaHHA BeNUWKMUX
TYXHOCT A X nepegaBanbHUNX npuncrtTpoi B (
rHany peTtTpaHCcCNAaTOpoOM) .

Opak B noai OHMXaxp@ IO A &, AM®K OBMI @pX O B Y B
OnNycKHOI 3gaTtTHoOoCTI , AK a B LaHOMY |

pecypcaMnu nepepgaBadya Bi gnoBi gadva.
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3.3.3. utyds fgbH OskiS s fipdets

Ansa ouyui HKNM abconwTHoOopanepKRAXRA Aawmbp
CKnapgHoro BapiaHTa I MOY/TbCHOT O aan
cniBBi oHOWe RETM —¢)3. 272 weo @eomcHmin aundep
ULbOIFo cnNniBBI AHOLWEHHA.

Mepexoagauyun A0 KiBUEBaAXaapPHEO WEHLDb,

DR ®

|||
ol
I\J_||_o

C
Bt & (3.29)

e mMMAt, A~ abCcCoONWTHI BARAXPIOERAHHA WBWUAKOC

pajgi oxBBAMMIbp KiBaHHA YadiesBux i HTepBani .
OCKIi NbKM L i NOoOXWNOKMU HOCHATHSb BuUuMNadmk
ypaxyBaHHSAM boprpeAepHBOXBAQ)PAaTMUYHaAa n o

AanbHwo@me MaTtTwn BUT Nan

2
Sk :\/izgﬁifséﬁ%. (3.30)
C 4 4
Y dopM§3)iss si’, s —amcnepcii NnoOXU60K O

nownmpeHHSa papjgi oxsBunab i BUMI pHOBaHNUX Ya
3abe3nevyeHHH BUCOKOT TOYHOCTI BUMI P IOE
HeobGXIi AHO BUKOpPUCTOBYBATMU A1 ana3oHMU
B U ATKIO CT X NOWMWPEHHA, a TakKoOX 3acToOCOB

i HTepBani B 3 ManuUMMU MeTOAMYMHUMWU Ta ane

3.3.4. wdkibd Mded?2 ©OH' BodMmMelstd

| MOy nNbCHUN pafl B Biypceqqrcar MaBRDHSO 10 I Mny s
pagi onokaui WHY cTaHUi w0, wo npauytwe B
MpuHumnhPRBpuWwc. 38cHdBaHMN Ha TOUYUHOMY BMU
ANA TNPOXOAXEHHSA | MNynbCcy efnneKkTpomMarHI
nepeTBOP®HWH I(iWMHaphbopmMaui W Npo BUCOTY B
YUacoBwui | HTiemBYAMb CRAIMMI,p O MUIOE TBBIAB@IE T b C 5
nponopui WHMW BUMI proBaHIi W BUCOTI

Bumi proBaHHSA yacoBOTroO Il HTepBany B i

ABI NKOBWUM Ni YN NbHUWKIOMNY BB GII P JOB aunob H 18>a n

91



i
C

B

HTepBan. ansa 361 NbWeHHSH TOYHOCTI B U
Tabini3ayi 9 reHepaTtopa BUMI proBalnbHNX

| MDYy nbcCHI pagiaCBEOCOBYy/Bsa D@ A MI POBAHHS
mcot Bi g A00Tpmgmy800WO0PpazmMBBUCOTOMI pamMy

AaHuWim vac | PB MOXYyTb BMUMI proBaTKU BecChb
Ao 30000 wm i MOXYTb BUKOpPMUCTOBYBAaAaTwuUCci4

(

3

6omMmbomMeTaHHSsa, JecaHTyBialpHa, TaaepedpPpaA D
aBpaHb nocajgkum I penbedPHOro NonNnboTy.
Bncotomip Bugae 3BYKOBWUW i CBIi TNOBMU

BUCOTWN NPU 3HUXEHHI , £ K aekKnionnagpeevs 8 k a X B
BUCOTMW. Kpim ToOT O, Bi H B WHOAaBEI TripaaL3i KAGHM N B

—~

I IO W W

C

MHK) npwun pocAr HeHHI 3as3fganeri agb 3apat
| MDYy nbcCHI PB wMawTb panp nepesBar . 30
Hi Mae ynpm3oBI'esm3 K ” Mi X nNpunmManbHUM i |
enunkKim BUCOTI , OT Xe, Hemma eB B ® | WL YINOOOE
OELHYBRTEHOPTOBOKW uUMGPpoBOKW obuyumcntwsBannb
aKip a uinMm BUKOPUCTaAaHHS T X Ha JNA.

Hepooni Kkowm | PB MO XHa BBaxarTwWu noKMN
MMIi prOoBaHHA Manoi BUCOTWUW B NOPIi BHAHHI

—_
+—

—_
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—
<
v
—
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—
—

A e o - - -

A—
S
\ 4
T
Cc
7 N
<
—

|

Pnc. 3.11. CnpouweHa YHKUI OHanbHa CcXxeN

ansa Ni ABUWLWEHHSA 3aBajgo3axunuweHoOCT.I
TpobyBaHHSAa Bi gob6buTOoOro cCcurHany, Konwu 0
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npuxoAay Bi A6unrtoro Bi 4 3eMni I MOYynbCy

BMNnapgkKkoBI | MOy 1bCHI 3aBagnmo H® O GUODDKY.T t
3abe3neynmnTmnmM YyacoBe CTpobBYyBaHHSA, | PB ™
Bi o6mntToro curHany i BUMI prOBaHHSA BUCOTV
Bucortomi p BKANKWY ae—-0r/mxKKA ockproagokovs ii:-H dgbol)
reHepaTtTop WBUMAKOIHEBPAMAEXEAIPNBLIHIDIT —uav OB UN
AONCKPUMI Hatxep My RIBni HngHepadaTOp I -MnyJ
reHepaTtop cenexkil8pHMWHXN 0 MEYHPEMMKEBI ] b HN K |
610K 3B'-AB®KWYVBKEB T u
Bupaoi neHHa 1 HpopmMaui i nNpo NOTOYUYUHY BMU
I HopmMmaui i (BOI ) , AK W MO Xe npauytsBar
(cTexeHHSAa) i KOHTPONGL.
PexXxumM nouwyky CNNYXWNTHb AN A MoLwy«kKy B
i MOYy/nbCy. OaHOYaBHEABHAM BIWMHQEPO/ NOIYHDW O N
3anyckaeTbCcda T eHepaToOp wWBUAKOI nnnekKkmn,
dbopmn, MNUWTTEBE 3HaYeHHA aMnni tyagmnm Al
BUNPOMI HIOBaHHS | Mnopywicb.c y3 .nle2p)e.aaBaya
Usr T T,7=1 Far
i 1 i >
4
L"'."u.fnA : Urun : Urm : : :
vl Y AT ]
: L A A B s P
1: L. | 1 I : !
L,""rcf (I tfl e lt.?' :: t! :E I
N Q[ 0
1 1 1
1 ] : 1
I 1 1 !
Unewu I i
1 1 !
0 00 0
| | 3
: g o t
D.‘S‘\ i I
1
[
1
U"»A T-"": : .
| il
7
necH
Pmnc. 3. 1nd .ar phavmmmoBiMnynbCcHOTIO papji oB
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Cunr Han 3 BUXo0oA4y  wn HaaXoaAWNThb Ha
KomMnapaTtopa nogaeTbcda Hanpyra 3 T eHepsé
KomMmnapatop GopmMye i MnynbcCc 3anyceky
(rcitl) B MOMEHT, KoMy, HG mpyCeanasibT 0 @HIW ib
(Cl') HagxoagWTb HaAa YacCOBWUWMW AOAUCKPUMI HaAT

MOynbC 3 BUXOAY npuinmaya.

AK WO uymaxco aryp cenNekKTOoOPHOTNo | MNynbcy F
mMxopmi npmmmavya, TO BipgbyBaeTbcCcsda nepei
acoBWUMW i HTepBan 3 nNepioagnYHI CTH, dKa
LT . CenekKTOpPHMUI I MMNY /1bYca CP/Y, X aKEPTabTCHAO MBY
MMI prOBaHMWX BUCOT. Mpwn p[fOCAT HEHHI cCer
OwyKy Bi npbyBaeTbCcsa nNoBepHeHHsa T NN B r

PeXum BUMI proBaHHA HacTae B TOW MOME
i 6yBaeETHIEXTA®DWOT cieMnynbcy 3 I MOy b
OBEepPXHI . HacoBuin gunckpumUgaToap ndio pinvaya
a cCXxemmy ynpasBai HHHA (CY) . Kpi M UboOTC
epexoagnTb B PpPeXUM «3aladwv' ABTio[AMMEHEIS M Q
bopmMyBaHHSAa ymMmnynbcy 3606ir

Yy pexXumi BUMI pHOBaHHSA y A dbopmye T
nponopui mHa yxop[y yacy nNepekKpPUTTH cCe
NnoBepXHI | MDYy nbcCci B Bi 4 3apgaHOTro 3 Hau
30i NbWeHHAWeMBG® ame&mi Ty aMun nNocTi MNHOT H
Bi Anome mei@i WeHHSHA CeNeKTOPHOT | MOynbcy

Y pexuwmi BMUMI proBaHHSA 3anyckKkaeTbcCca
BXi A4 nNiymnbHMKa JIHU noymHawTb HBa ABXWOXIMO
reHepaTtopa paxyHE€EwyemMa ymMpgBBCHBAlIBanyoc

34 @ /|1 £ W

O I 3O @

Wo cni BNnagaeyasCOMH gWmMoidyMn Yo/MeRi a4 ni K I Mnyn
NPUNUHAETbLCA B MOMEHT @GopMyBaHHSA | MNYy/S

Anda ni ABUWWEHHAKWBOBEBWICTNI BloAMPPUHIOE T b
Nn=1024 BwmMmpBaHe3synbTarTi cepeagHbOKBaAJI,J|
yacoBOT O iHTedeﬁpammemmmpmamis npo T
HagxoAauWTb Ha NaKHBAMKHILKA MB UCCMOOTXIM B a4y aM Y erf
(B63) , o 3abes3nevyye nepekogyBaHHSH B

MOX/TMBOCTEW CcNOXuMBaAadi B.
Y bBOI nepexnbapexeHHApoHHOEPMad 2 c.
Bi 40 OUMTMUX curHani B Ha 4Yac Me HLwe 0, 2 (
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CenNneKm@PRY/IbCY. AKWO NpPOTHAT/BEM bBCaAZ O & T @
Bi 4 3e€MHOT nNOBEepPXHI I MOYyAnbC, TO CYNpPOE

[ " IsjtcOlsktcO 3§l [BIdS+IA. dzk

Sstsdzstetsdz: dz@ L Of dIs Odzdz”

1. Ak i MBMBOR@EY [A32a/ICbTHOOCCOTBIY WA & C @K BM @ B i |
2. MoAacHI Tb di 3MYUYHI oOcCHOHIANPAHDCTHEOIONL O N
3. BkaXi Tb OCHOBHI cxemMm noobyaposBun ddas3
4, Ak BMW3HauYyaeTbgs R PpoOBanmopaBpaszsaHa 3 B
AanbHOCTI ?
5. MloacHiIi Tb i 3 MWYHI OCHOBUaAWM&EDOGTHOT O
6. AK I BMAOAUMW YacCTOTHOI MoAay nauil BUKODP
7. 4k YyacToTa 6MTTA NOB’93aHa 3 BMW3HaAa
8. Onunuwi Tb pp@dOoOBYCOTOMIi pa 3 4YacCTOTHOH
9. MoACHI Tb i 3MYHI OCHOHIA NbYABOCTCHEOL O N
10BkaXi Tb BUAW | MOYNbCHUWUX papgiopaneck
11.0nmMmwi Tb pPOBGOTY I MOYyNbCHOTNIO papgi oBwu
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t BLH dz 4.-HPUzy fdg] g d3d sSssHd W©WOH

1 dL dzOy jedzdztizdf QP drjsC s d3' todzts B mi3p lesa k H A |
Bi AcCcTaHeMm Bi A 06' eKTa O o OB O X (ab6o
KoopAaunHartw K KN X Bi Ao OMI , 3acHOBaHeEe H a
BUNPOMI HOBaHUXx PHT, B TOYKY nNEPWMINoOIMYT €[
Mi X Y4acoM Npuxo0ygBNMmBHIEARITBECA NpPponomuyi
pi 3HMUI BR ARTHRE@MeNgBoXx PHT.

Papi oHaBiraugi mHi MeTOoOAmMaNakKkoNMiapEH®OINC
rinepb6boni 4Hi ) 3acTOCOBYKWKTbCSA B OCHOBE
MKOPUCTOBY UMK B AKOCT ni Hi I Mo JloXE
i MENCTBO HAKMNX B MNeBHOHVAY CMIaecUli Taasiobi H Y H al
apTy. | Hdop ™maginge K opM i 3pHHUMLXEe B AP HC [ 03B
M3IHavYyaTnW nNnapamMeTpun NONOXeHHSA i Py Xy |
3agaHy To4y4kKy (abo ob6nacTtb) nNnpocTOpy.
KpimMm ToOT O, nopgi 6HI cmcrTemu MOXYTHb
cTemMaMMm | HWNX gToUmnsp b KHAMIP UKIMMIOGQ 0B a 4 &
i He p miciHonIMeyM ac nctemMamMum ONUMXHDBLbOT HaBIi I al

Yy UbOMY BUunNnapgky | HOpsD/pevikaaiM iSp H @ X 3 HW W
BUKOPUCT OTBAYKBOAKBIWWHA X ONMMXHbLbOT HaBirauii

o ™ < O @m

O
N

2p

I /2

A

D Rae

P
<«

\ 4

Pnc. 4. 1:paPiiexHomjepHani MeTO4 BB3BAYAHEH

MeToAaM poarme e ®mo pHMUX pagi oBumMi pi B
BM3HaAayYeHHI 3 apaast C3HIeHHabNn i B abo H a BUMI p

4yacoBMUX | M T elpegpaunimMey. BBIWMN PA0KBYA H A Pi 3 HUL S
by HK LI €10 a3 ol airo@ i BBHCHYBBRYH A R i BCU( BUNPOM
Hanpuknapg, Has3eMHumm PHT), wR=f(@PHoxopagar
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3anexHo Bi g T-MaAl)ye K@IM3 PHIWYEB OBUMI P OB ¢
MeTOoAMu:

TWOoLtsead?2,

T 3 zdz Mdad 2,

IS s3B " dztso Odzd 2W O Ldidf slzdd2 . fry dzts

4. 1. AOL o FROdz] 1 teatf ytg deds? d3j IstsH

BusHauyueHHA pi 3HMYI Bi gcTaHewn @das3osMu
BUMI prOoBaHHA pi 3HWMLUI a3 WPBOR @WEBE AP OHT
BMYpPOMI HOB aHPHHATM® B3 ugpBoOMXY BuUuNnapgkKky B
CHIWETbLCA Ha Hecyuyumx (BUCOKMUX) 4YacT

TakoX MOXeMMINMIOBEAHHA (a3 o0oBUX 3CYyBI B
Ha 4YacTOTI oumoB VM pownT H@IHTB., NMpun UbOMY
AKOMY 3 apjpatTblCoin ocHerHkHa n(i JHA B ) MOXe B
wo BiIi ApPIi 3HAETbLCA BIi A4 YacTOTMWN, Ha SaKIi W

Bi anoBi o HO po3pi3HABTEK @&as pHI ME 3 BA
3aBAgaHHAM Cci TOK Ni Hi MagoDOKEHHISA HHaa B i@
NPi BHAHHSA, Ha 4YacTOTI onTTAa i Ha KOoOMOI

Havbiom@acToCcyBaHHS B UWUBI NbHIi A asBi
TUNY, WO BUKOPUCTOBYIKWTb ANA BWUMI pHBaH
Bi gcTaHehn) Hecyudi 4yyacToOoTWu.

7
7

4. 1. 1. tH OLdfpf s jos 1D dztf 8 d 2 d&3J stsH L )
dzj My 2 Yyofmlstsis

OB i Has3 eMHI pajgi onep@zaa A BHOYHIAX H L
( p v4d), po3HeceHMRpglHH@azmBa gcmarnemm) , CTBO
enNneKkTpoMarHampyxXxeeagTgaMmu

€r = EamCOS(Wt +oh); €8 Egncos( gt Wy g, | (4.1)

A€o (1mm@MNOAI TY AN Hadl BYHKEHYWWITIi Yyaawr oTmn BU

KONUB gGHGREN BY aTKOBI da3un KONMUBAHSL.
AKkwo o6unmpagsi cTaHui I BUNPOMI HOKT b K C
noyaTKOBI GasmpuiKMy®IWOEORKEHU MU, TO
Wy=0x= @) 0o = Oy = 0.0 (4.2)

97



KonuBdddHcsn puinmMmawTbcsa 60pPTOBUM Npumma
TOUfU.lY pe3ynbTaTi 3 @ aogik D HH BIERGBHIGN P O MNT B GOA
CTaHUupismpm npoxoagxXxeRHRUBI KOTaaB&AMHHA Ma
ZHacTynHi 3HaYeHHHA NOTOYHMUX ¢as

Jam =V 5] ORaMc gy T ot W oRslc (43)

AKWO curHanum o6o0X cTaHUIi W MOXYTb 6
a3z omMeTp BIi AnoBi AHOO AWwa BM@@IKY HAA (du @i

da 3
Jr =dAv il o RaWRg)/ < (4.4)

Bi ananmnoBi AoHO oo BUMI PAHBMEHAMBOBET O

Bi A cTaHei
: | o]
RR, R o/l ¥k (45)

Bes3inmoiXnuneunx 3Ha4vYeHb PIRBHRAN b . . BN} ogAT
Bi AnoBI gace Ci MmencTtBO c azp adx yolzgu xte ' reidzedeay
® HMIsOdzy 2 ([ ttl)

MpeancTtagindgHHAa uundppoBOMY BWUAMN BUKOHY
HTepBanu pi3HNu3I60Pas3 up wveaxca xmodknumei C

nonoxeHHa JTA. Mpwn Heobxi gHocTi JNPPB BV
Mi cuen®H/HA0 XYW XOMOT O 06' eKTa np u- B
AaneKoOMi pHMUX cnmcrTem BM3IHAvYaeTbcCHA nep

BMUMI PHOBaHIHAMH @ HAUMH M X CTaHUi 1.
Po3srnaHyTumapiexomi@sBoih ®@Gas3 oBUN MeT

TOUYHI CTIHO BUMI ptoBaHb(.4. 5aK,cep e aduobponysrana
NOXMUWOGKMU Yy BUMI PHLOMPIii BH WIEI Bi A CTaH
i . I
DR_|OJI‘ Y I§( Q§’ (46)
2p 2p

neg—€CepegHbOKBagpaTmyHa noxumbéka BUMI pHE
Tak nm UmMPpAM,BUCOKI W TOUYUHOCTI cyuyact
basz3oBux (BpMBIBMKOPUCTaHHI uundogpoBuUKX da
a3 03CyYyBHUX enemMeHTI B) noxnmbkKka BMU3IHAaAUY
Bi g BnMbopy pobBOYOT YyacToOTM CUCTEeMu.
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OaoHack 301 NbWeHHSA yacTOTMWU obMe XyeThb
Bi Ani Ky piasmdaBioBOIMYC inpaaHB B K OBBPHOMY MeT
6GarartTo3Ha4YHi CTb BRBANILUMK, N1 MGl UE N BIMK &E PI
0..2m .

Ak wo 3ydmoaptmy ni ,=( .15) TO00 oTpMMaAaeMO Ma
Pi 3HMUIieVyBIiWDPC TBAMHMI POET B OH TRRAH A3 Ha U HO,

Mpwn Be/TNKMUKX 3HaYeHHAaKX Bi A CTadHi |
NoBTOpPBATMCEC N aeupi auyobTHoréoy nNi YyMmnbHUKaA LU

Ni Hi T NMONOXEeHHSH, ANnNa SAKWUWX pi 3HMLUS
CTaHUI N 2(papmwamMeXO0BYHWTHb pob6ouy 06 na
OAHO3HAaA4YHOTro Bigni Ky abo Tak 3BaHi ¢as

Jopi XKun A dal dzgowz ke a Badateddzd nctTemn, 3
Bi ApaneHHsA BIi o HeT . a3 o8BI B IRN i pBIO BMAEHMH
OAHI €TN LEOWABKKAWTbBLCA OAHO3HAYHUMN.,

ans4a BMU3HAUYeHHH cTyneHsd 6Garato3HauH
OOPI XOK ., Tpeba 3HATAOTWUM PHANK @®T MK WB 1
ABomMa (PpPRG. L4 Bi A CTaHb no CyTi Ba& 3 H
BUW3HAQYeE HWSI O0/KIBMAHOA B H 0 €

d=Dnax _lod (4.7)
2sind  2sin.*
2 2
0O—KYT Mi X HanpsamkKaMu Hfa). Ha3 eMHI PHT (
Ha ©6as331&@°TwwpuHadarapP2 XKUNTOOTO AO0piE
OOBXWHMU XBWUNI Hecyuyunmx KonumBaHb (abo n
yacTOTI NOPi BHAHHA, Ha SKi i MOXe 3.4i

AOpPiMNDPXpPI BHIWE 4YUGNY, Ne XBwWmMagaAT REA Ha
N=2R\g/ | (4.8)

HeoagHO3HaAaUYHI CTb Bi ANI-Q/TEBKOW@A PGB IXX
pOo3rndaHyTOro TMnNny ycyBaeTbca abo wnax

pi 3HMUI a3 NpUMMUAHATMX KoONmMBaHbL, abo W
NMONOXEeHHA NPUW BUKOPBCDAHWOPALABHGAMHMRHWNX

PO3rnsaHyTui cnpouweHmMMm Ba{niaa ek O M ap3t
mMeToAay 3 BUMI pPOBaHHAM pi 3HNULI da 3 Ha
NnpakT, e KDNb KU npwu pob6oTi Ha3eMHMUX p a

OAHAKGRICK UYI i yacTmMODi HBMRAHAaABRIMIO P OMI HIIT
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Il HTephepyBaTtTm B nNpocCcTOpI i NnpUMUManbHL
AKMUWN He OGBype MIicTUTMW 06" EKTUBHY | HQOpPN
Y peanbHwUXAgpnaswHuwiesonx PHC 3 BUuMI pa
A1 ACHIOWOTR POBTWOMKX KaHani B Ha3eMHWUX C
acoBOi cenekuii curHani B.

£ W

4. 1. 2. ANOLtSBOAzES sdgdgdgz® st 1 &8 L YOMmls
COdOdz' o

Ha uUuboOoMYy npuHUuWUNI byna nobypgpoBaHa
« eKkKa». O o CKO@mg/HHaaH3HESM HO M © T € M " B X O/
(3as3BunyYyanm vyoTtTupwu), o YyTBOPHWKWTbL Tak 3
Ha puc. 4. 2 300paxeH-aanExmovwd 3pcHeEa  CicC
KnagpaetTbcsa 3 .AB@/XHan ap@IBaeHIUgi HAB i | 3 ar A N b +
ap), adieFmaeigd Hi . Mi cuenonoXeHHBM3IH@YaK
epetTunHom afstopdli [IPIRB, wo cTBOpPWTbLCA OB
TaHLUI RgiR@a 3 u

Moai n KaHani B B CUCTEMI 301 NCHIWETHbLC
BUKOBYET WAAXO0M BCTaHOBI/I€HHSHA cni BBIi Ot
BUNPOMI HOKOTbCSHA Ha3eMHUMWU CcTaHUI MU, A K

O 333 O

wWal/ v ™™/ M cwl/m (4.9)

mnilinpocti Ui i yumcna (2, 3, 4 i1 T1. &.

Pnc. 4.2. [OBo-faBReBRamMppBBENDOBEBDEMA

PapionepepgaBady) BReMYGMIi HHKET aBiWd K OCT al
KONMMWBAHHSS WRUMUTKMUHXPOHI 3YyIOTbCA KOJMMUNBE
LbOMY Ha BefJgeHWUX CcTaHUIi 99X BepgeTbCcHd CTE
3a gonomMorow cunmcrtem GasoBOro aBTomMar

3abe3neyye HeoOXiI AHY KorepeeTmTe@mMmEeThEp KON
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Konwns&HoHisH Tqy®@H Ui T cnpuilmaaof i cdetsa Bp i
lteda noTi M waaoaoDocTagoBHO mii /1 UMHLOCHKAN T B A |
pe3ynbTarti Pop MYy IOT baCHIWE KNOWT MBSAKIH A 3 61 YA LX)
NOTYXHUN heErerfpadBld WiBAM N PO MI HIOE CUTWHAaNWU H

Jo cknapgy ®AI, AKa CTeXUWTb 3a ¢gasol
MHOMXHMWK ¥adHcam, MHIW XH UK WwgaHcaBATMUK epytoya CX
CknapaetTbcda 3 ¢Gas3oBoro pgpetektopa (o4O)

3a [AONMOMOT O MHOMXHMK ¥gBH acMa MHMBTNIHC M aor

yacTOTIi M@ PpNY B=HHIH AN O fawTbCcAa Ha ®0 Kepy
TpakTI nepepgaudi i NMepew,BOPECMMHEA NCWYT & @
BUHMUKAKWTb HebGaxXadHiI a3 oBi 3CcCyBMU, TO
Ny, imfg TakKoX OyAayTb BI Api3HATMKCA.

B pesynbTarti H ax eBMWmMX B4 iA BKIGAPEYTHBUC AT HcCaA N p

Lla HanpyBRaHTab CNISIO MHO XYy Ba4 YacToOTWU 4Yepies
ycyBae Hey3roagxeHi ctTb a3 curHani e Bef

A
_____________________ Ws=nwa/m

SRS SR ebubyloiuloyinlplinpullptiuliytniyule) nlplinpul RPN -
| — |
I .

|5 desx agl ™A L s g etz | T F g gy i |
| Nrd B pw, | 2O 5],
I s OdzO dz :
.

AOL B9 OolstsdkOIsd Ut
Punc. 4. 3. Cxypeawmae K@miMI pHIDEB T NCTEMNU 3 4YvyacT

AHanori YyHo BefgeTbCsa CTeXeHHA JPYydDDI
BeAeHOiH,CimaeH hoip MY 103 b e & C Ty Menk N 1

b 2Oz’ L Mmdetse dzd n W O LASHeadnni 3 ) B’ MoKe0' HHY gt b
wonepepgasay B@HRKAYWMPDOMC HDBLUCWTHB/EN 3 @das

MpUAHATI B (H®DYLpiyxomMomMy 06" eKTI) C
npoxoaxXxeHHRMHabyBa®ADbL 3ani 3HWBAaAaHHA 3a (
Jav = M ] ARalc (4.10)

101



ChirHanu npuinmatwTbcCcsalBwpabGymatlemadas y

Jag =X $ ] ARAWC

_ _ (4.11)
Jac = §] Rawc
B npoueci nepeTBOPEHHA YyacTOT CMUT Ha
T X a3snm TakoX nNepeTBOPHITbLCA. AKWo He
B cCniBBI AHOLWEHHI (4. 11) , TO curlHanmn,
oyawmae un @das3u:
jg = dgn/m tw oA/ M
(4.12)
Jc = Aecm/l tw /|
OTpuumaBWKN pfOAAaTKOBI a3 oBIi 3Rgii Bge HH A
CUTr Hanwnl cutnapHUbiyB a KT 3 BPaA DA MY :
Jem = ¥ snym  gRgWe
_ _ (4.13)
Jom =t M/l cRowe
CurHannm, aK i BUNPOMI, HHOHIQHRE X O 4 F b L IH

6opToBOro npufimasiadd Bamio Ky

Jam = X $ ] aARaWG
jem = M Hnfm  gRgWwe (4.14)
Jem =&t M/ Rewe

MpunimManbHUN NpuUcCTpPi N CcCKNnapgpaeTbcCca 3
PbOXKaHanbHOT O Mi,BedNAfipBm@uyadudgTorT
Micna ni@gemmamAaHE 3 X FH@QTATMTMOKW MHOXH
HaBOAADSbL & dstied ® dzY idzdglr —mna éGh3waona ®4,3un
Ha SKWUX NpPOBOAUTbLCHA .BUMIi proBaHHS Ppi 3HUL
Ha Buxopgax nfodaHdXfBaWwTB OTpPpUuMaH.I C Vv
Opi BHITHHAN =Ygls,aHa BUXO0p[gax [ daifadsdiukr Ba nv
acToTun NPT BIRFITHHA

®a3n curHani s, oTpumadHud|[ dAh agBRrXEAaNX
6yaAyTb p[pOpiBHKWBATMW:

—

L
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Jiam = Awn Ftw orr R o

_ _ _ (4.15)
Jbm = dgum  TFtwort j R/ a
Jani dasnolmevp@eeETbCSIS pi 3HUMULSA das
Jra Tim Bl ((RAWRg)/ < (4.16)
AHanori yHoO [ezpf deux o g @)a 3 n
Jiam = AvMm  Ftw gm j R/ 0
_ _ _ (4.17)
Jem =dml Ttw oM | Re/ av
PP 3HMUS das3, WwWo B U 3/MZAOUyajEer biBBAHTHAA 3 O M€ T
Jr2 THv s 1 RYWRY< (4.18)
B pe3synbTarti BU3HaAUYawma@lad i 3 HULUI B
DR = 4/ sw  RR cz/ . (4.19)
T i W =Wsm
: ) | de
i i D) | DRae=f(1)
: : A OL Bd_@
: ! Al
: | | @ 1
: L | Cn)
g ==
: : I& I A
| L Cm) 3 DRa=f(r2)
! ! AOL tsd_@
! ! A2
i —» 1 -Wc : {ﬂ% 1
e LR T : W =wc
Puc. 4 . 4 . CxemMa npwuinMBai/beHKOd MIYAK O TN HAAN (

yaCTOTHMUM nopgi nomMm KaHani B

Buxi gHi JiplR@gampai | HPopmauyi o npo ABIi
Bi ANoBI AalwTb BUMI pAaHUM 3 cC YylBoadK apanse pepiun
niHIi W pae MicuenonNoxXxeHHsaA 06' ekTa.
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4.1.3 A Ouets a Gzdy @ drjs$ ®¢3 Bz YyOmMseaddz § s
COdOdz' o

JO Takux cuUCTeM BEQ@QUMOTHUTIbLCPEICNNTIeM

ICAO B AKOCTI OCHOBHOI cuctTtemMunu pganbHboI
Ha3emMHa 4acTuHa cumcTtemMm «OMera» CK
cTaHUyi i, BUNPOMI HOUYMUX CcuHPasHi o.ao@no B
Ol ana3oHI Hapgpod®runxAngsumnedHuUkK HaBiTra
nPpU3IHaYeHi Konwusafgh=H A1 00, ;2H i keli 4 uy(augor o wn p ¢
cCTaHUui amn) , Ha dKi W BUMI PHIOTbCA pi 3H
BUNpPpoOoMI HOWTbL Aoaga6koBilly881T&iTw, 1340 BN
YCYHEeHHSa 6arartTo3Ha4vYHOCTI BMU3HAaAaUYeHHA pi
CtaHUi I cmcrTemmu MatTA, Oly,k B, D@ EH
po3TawWwoBadHiIi B HacTynHUX MicCcuyAaX:
A |HopBeri 4
B |/li 6epi A
C |[FTaBaWcbKi OCTpOB
D |WrtaltiBg. QOakorTa
E |o. PewHbWwoH (Il HA
F JApreHTMWHa
G |[ABcTpani s
H |o. LULyci ma
Bunpomi HOBaHHSA KOXHOT <cTaHUIT cucrTe
3a 4Yyacowm I 3a 4YyacToOTOHW. Lle yomscmo@ta oy
KaHani B BIMKI/BIOWIMHTEM T aK OX B3 a€ MHI 3aBap
KaHanawmu. CtaHpgapTunusoBsaHa yacoBa noc.
yci Ma cTaHUui amMmm (dpopmat curHani(pmcec un @&t
MoBHMUKW nepiopng (UMKAN) BN NAPMEIKINHYEIEREG HE . C V
TpuBani cTb BUMNPOMI HIOBAaHHH (mocunnkwu
(6nmM3bkKO 1 Cc) BM3IHayvYyeHa GopmMaTOM CMWUT H:
AOopi BHwe Po®,02r a KOXHOT cCTaHUui T CUHXDPC
cCcTaHpgapTUOW (UaotHBH i CUHXPOHI 3auil KOHTpPOAN

NYyHKTaMMU CcnNnyXbu e€AMHOTIO vacy).
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Bci Ha3eMHI cTaHui i npauylTb NpPpakKkTwW
X€e€ 4Yyac OTpPpUMAHHA KOrepeHTHUWX KO/IMBAHDb

Y 60pTOBOMY npummawi CUCT @NWM Ao & JT
3ajaHi M 4YyacoBi MW nNnocni OBHOCTI i 3anarl
«namM' 4TI » Ha 4Yyac nepiofy B-ARPOMIEAP NI &
«nam' 4aTi » 1T HaOMWKaToOpa, MOXHa BUMI PATMU
ag)i TAaKMUM YMHOM BU3IHaAUYUTUKU pi3HULIWO BIi

nn s BM3IHAUeEeHHA Mi CLEeNnOoONOXeHHS4H TA
Bi AcCTaHeWn 3a pApgBOMa MNapamMu cCcTaHUI iA. Mp
nepeTuHY ABOX i 30n0i Hi x (gagBXp WEPFRBRER)A, 0K
cTaHUui 1.

) T.=10c ‘
g 091 10 11 132 vllr 091 12 1
©) 10dl3d|124: 10 0 0 0 1|10
a A T T T T >
=y | 1 1 1 1 1 : t
5 10 S T T -
= e e v ' ! L v " 1 el
T AR t
5 ol ol Pjf] 0
; :: ! 1 11 1 X :: :i : 4
i f fofff20 1 3o
gD ! SH LN 1 ICE DN S SN
T o t
ool fofffufffae v o
N e
i - L 1 L L
ol to [ £ ]] ‘
G 2 : : 0 1 2 >
H fl 1 f2|| 1 1 1 1 1 1 |1:0 ||fl

v

0 1 2 3 4 5 6 7 8 9 10

Punc.Ya8cdBa nocni OBHI CTb BUNPOMI HHB aH

Ana BuUMI poBaHHA @Gas3oBUX 3CyBi B I B i
«OmMera» BUKOpPpUCTOBY @A)-(8) cni BBIi L HOLWEHTE

Jr TAv vl oRWR)/ <

R =R, R /i, Wk
2p (4.20)

105



dzDRmax_IOrj _|0§

SR :
2sin3 Zsimg 2p
2 2
N=2R\g/ |
YCYHEHHH baratTos3HayYHOCTI BIi ANi KIi B

BUKOPUCTAaHHA O6i bW HU3IBbKMUX YacTOT nopi
AopaTKOBI Chslhane frgl1lig B33 kI u.
Y 60pTOBUX NpuMMmMayvyax CTBOpPHKTbCSHA KO

FE=f -f, £/3 (13,6 10,2 37 10=22/3);
F,=f, -f, £/9 (11,33 10,2 133 10:2/¢

Ha uux pi3HUWNULEBUX YyacToTax CTBOPHWIW
(HanpwmkmEadl:

in 2ERe R o on(R R) @21
0 0

Bi onoBi AHO A0 NpaRg/myrew wy Y. 8)ryni Hb
6araTtTo3Ha4dYHOCTI B?h 12Raid K3 ABO PG YKD& , Miac TopTyUwr
?,=2Rad IAOPI XOK.

OckKi nscenfy=A30 K m, TO PakKTMWYHO B CMUCT
Ci MenmcTtTBO NPPB B TPboOX MacwTabax: nJ
AOpPi XOK dHmAaAD=RBD KM i AN «rpyoux» BMU
baraTtTos3sHavYwWBpPRHDIW A0dFiMNKk@K =H &5 B/A3M35K M.

Mpwn yYyCYHEHHI barartTo3HauYHOCTI Bi o it
Bi oMo 3 me xfmb kdgjo Pjtejodhkz' ,fsdzsbdddzd
PO3T NAHYTax eba,c Yf2a 82,5 m; c P g, </ 2 =6

OAnsa BWUWMI plOoBaHHSA HaBirauyi nARpbpoXx Nap e
i 30Ni HI W O6GOPTOBUN NPUIN MIAUP UMAMBRIBEHEEI /0, MA T
4y a c mofrif,) | Tpungheass oBwesTHHAaY € HH A pPi 3 HUUI
NMOpi BHAHHSA. B npoueci I HoMnKaui i pi 3HMU
hbasome{m@mpyroro cTyneHs) ycyBaeTbCsa He
nepworo <CcTynewHa4a, aKi B CBOW 4Yepry,
TOYHOTro ¢GasomMeTpa.
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- I O £ £ O T O 3O 3O T =1

oy}
[N

o

a
0]

QQ 9 O @ T ©

a

stz sEtedzO MaJ BO fted2 BOYO Mdmisj d3d ¢
CurHanwn (comHQrHaiK asH aapgmc 6) 4npumnmmatrTb

NMOMOTrow pamMKoBOT JHAT edHep ex83 KAEHT @EH@PHIGI0
AX0oA[4AaThb Ha alAMe HMy 1T pwaltap, n u3oa g @HéA Moo
BepTaeTbCcd B MNO/TOXEeHHSA, wo BIi AnNoBI A
n NnpuUMoMI curHani s KOXHOT cTaHui I
MMManNnbHI KaHanun 3a HK,fyfb ki Eyrae AH eccuyryHm
Cyu4ynx fyunaocttpoatn n qa € BI BiML OKOIDBIav ia ¢ Mo ©IN
CUNEeHHA HaagxoauTb) BY Ha&EMWMAO KB MENIY BB
cTfpsTmcmr Hanamu, OTpPpUMaAaHWUMWU B Lig [KiO/TbeHPL
C TfovTma B NW>xB3BmMiai nawTbCcAa CUTHaM@BCTBHEEWMOTI

Ccnda nNocuMnNneHHA B nepuwomy Al ymw/masoa wic

apyrun) GliawpaaB ifaynogae TbCcsa TakKoxX [
Ha Woro BUXOAI BuWAIifngFe0rlbuc, a4 ocH aHKaONB
i X KaHani B npuunmaua.
wdzw s tc d3C
L 4
03 s 4| £[1]e
A A
\ 4 v |
! [y
v "f rl fia "fr2
11 v B> 1 Y[ 32 AT P Auw
y '} A
viie *Of—l v
rd 11Y->1Bot9é)é'-2 1 A
\ 4 ;
¢A1 AT » A w
|
Pud.6. CTpyKTypHa cxXxemMa-Japeawoaid@aH opi 3¢ uwa

yacomomi nomM:AKAam7Tié BHUM N NAMJ CaMH/TTKEBHaHYa, Ma T p U
MBYini gcmnwBay BWMAHG MI wakpfa&xmOU e peHTHUN T eTe
AYipai nbHNK flryaopomi XHa MNMAW T qarecar;mipBoaMd X H O T
yacT ATIH] aBTOMaATMUUYHE ni gc 7ldColos 1@ m P o Bwmaic T
o6uymnmchnwBmEpPwHM@IMAaMNI NI TYAHUNA A Npa R Y B & Wi ;
AeTeWlliagm;dpp oB nin iBHOrdEe6Or MpoakT oopn, 0 PPHOG o e Hha B M P p
orMHafMddaHanRnpwrpPpoBUN NepeTBOpPplOBAUY.
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FeTepoOaVHHI cCurHanwu BCIi X yacToOT
mMcokocTtTabi NnbHOT O K O ISg poexHOrrH/oa oo I B JelHweep
aHUKWIOM aBTOMATMWYHOT O I NigA o1 MO HKEW Haadac T
nxoni npuimmMmaya € aNB@UOYyREOHA3 DOWMEESKY B
MrHany i OOMEXEeHHSA WoOro AMHAMI YHOT O [

daszomMeTp 3 a CTPYKTYypPpOLH ABMAE C0b6C
BagpaTypHUMMU KaHanawmu, B SAK[ i1 BUXModmpsor
HTeppaObnagBa KaHanu | AE€HTUWYHI i Bi Api
a9 O0OfMi X OMOPHMUMM CcUTHanawmp, /U0 duocopgMayHEBT:
MOPHMUKX cCurHani B CNy XumITlbh COUUTAHKA N0 N K [EBHC
ogawT b, 3BGIMIMK alOUYN CUCTeEMYpP HOBTAEHMEMH HJRa 3
CYyBOM.

Ha BUXOAI a3 oMKW o4 eNTAEEKTTbOCPAI BC U T H a Nl
eys3ropgxeHocrTi curHani B, wo nopgawTbCcHA
3HAYeHUNI BUXIiI AHWMN cCur Han Hey3roaxe
T erapxA wiopy BUT naAai nocni pnoBHOK[TH aoei mr
i ACHWETbCSHA CTexXeHHSA 3a G¢gason. da3u
MIi POETbLCA HaAa 4YyacTOTI 200 Ty . NTaHuytol
3HAaUYNTKN 3HAUYEeHHA I 3 H BIX K eKpay@mar Ky a8 /A bHs
FePEHTHUM TeTepoguHOM.

JeTekToOp q rf vBHMaOa Y104 € cur Han, o N o E
MHaAaYy | MOY/NTbCHMWUX MNOCWUMNOK Ha BXOMLI r
anoroBoi B uUMdpoBY dolpwmdip 03Ba0 00 NMOEVPOEr 1
li HagoxA/o@aebBBKOPUCTOBYETbBLCSA ANsd NOwW!
PUCHUX CUTHani B, TOoOO6TO ANA nNi ABULWEHLE
LLncoposuil obGumcnwBay 3arasbHOTo TMNPMU:
nMnmadya, dOmishbkifpgtEe BinzmdaCaH adea n Batoy 0 10 B 3
penaui "HY QOYHKUI 0O NPUAHATOrNO CUTHAaT
MniMaye 3 MEeTOKW BUABNEHHA CcUTHanNy i
Mi pHBaHGL, BUMI PIOE pi 3HMULW das3 CuUrH
CTOTI AN BHA 3 H aNYOETHOHKE H H A a TakKOoX HEe
YHEeHHA baraTtTo3Ha4dYHOCTI BUMI pHOBaHL,;
pecxuiT pe3ynbTaTi B BWUMI poBaHHA 3 yp
HaMmi Ku pyxy JTA | | HWwi moBBMaEE.HI Kpia
HK LI T CUHXPOHK S8 pYB & a ppRI0GBOOTT W BM@AN 1 0 MY
aAnkKkauyi i, KOHTPONb HaWBaXIuUBIi WNxXx nap
KOX papg pofaaTKOBUX QYHKLULI 7. BopToBa

O =X =T I=hh T o

O > I ™
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«OmMera» BWUKOHaHa Ha OCHOBI | HT er panbH
Manu r aobwmapcuyt.u T a

Mpn BUKOPUCTAaAHHI B cuctemm «Omer a»
yacTtoTMun), A K3iaa TKOOMHAW W H0OGME & AL a3gHiai LeekBOM | |
mcrtema MOXe 3acTocoByBaTuUucsdg B AfajekKonh
Bukopuct XHmiaand oHy B cumcrTemi ¥y Ome
cTabi NbHI CTb NOWMPEHHHA XBUNb Ha BeNUKI
BUCOKY TOUYHI CTHbhb oLui HKWN Mi CLEenoONOXEeHHSFs

po3TawyBaHHSH i 3o0ni Hi i, wo @QopmMyrwTECH
cmcrtemMnm «Omer a» HAQwWs i mel@aToBCBH i K M 0 O H
MOXY3Tabb e 3 md HYfBgp MaLi €0 Py XOMI OB KEMT M OR
3eMHOT noBepXHI

4. 2. whykzd fiddRo st d At dz' dgfiass,
HOdzj Ctsa3' tedzd? Bj IStsH(

4.2.1. wdhfzdz-maedz? ¢ 6BL tzdet) 2 o BJ IS H

BnsHaudeHHSH Ppi 3 HMLUI Bi ocTaHem I MmNy .
BUMI pPOBAaHHI B ToulUl NUMiiBMMOMAGBODEBMA OH
pagi oi Mnynbci B, L0 BUNPOMI HIIKT b C A

po3TawWoBaHWMMM B NYyHKTax 3 .7Bi OMUMNU KOO

Dt Dt Dt
M M
~ Ra
/ ~ Ra
Dti=2as+t ! ~ Dt1=tx
° IV
A I \ ‘B
A Rae .
I 4
Puc. 4. 7. pl oA vyjpaemsedmaiMi pHUN MeTop[q

Y TowKkai o4aneaBuixn OenmHH 0B ib ARGT BGT a H 0 B /1
papgionepepgaBanbHi cTaHuyi T, aK i OAHOYaA
OAHAKOBOKW. yaCcTOTOI
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AK WO BZ pPawdiuciTmprmin ma v , TO Yyac nodAynM H
Taiwuuatg)ii Mmnynbcyl (T WOTEBI oPpi 3HAT MCACG
ponopui hHWINB IiBL cOTRADMESA VD HOWT®MRA/C; ts = Rg/C.

MpwmwianbHUIMN NEOWINCIT [P HD € pisvnmyesunin UJuac
nponopui MHUKR Ppi 3HULI Bi AcCTaHehnw A0 nNnepe

= I ]

t £ tn (R% Ry/C R=C (4.22)

Bi gonoBi AHa Benunuyungap ipDORw\@ L i Bi ACTaH
Mpwn OAHOYACHOMY BUNPOMI HIOBAHHI CTa
HeoAHO3HAaAYHI CTb BU3HAUemBASN K TZEBD B § O Y K
CMUMEeTPUYHO poO3TawWoOBaHWUX BI AHOCHO nNepmrn
i HT epoBaa/BkloB,i a Ha 3 MiHIOyn KiaxT BpH alKea peary
3posymMillpd)xn pBHaAXOAKEHHA MexXaMu 6as3u
36i raeTbcCcsd 3 Hanpsawmkowm Gaebpoy). (Hanpuknajl
Ak wo JIA 3HaxoaunAbcC Q3 dM=TRugdcP Qi €10 0o MYy

Ra<Rs),a A K WwWdH dA0 muar beCTAd Hr Lp @A toty= Rag/Cc <0 , (TO
1, ORA >Rg ).

AnAa yCyHeHHSHS HeOfLHO3HAaAa4YHOCTI BMW3HAau
BUKOHYBaAa/Nocsa He3anexHo BiIi A4 Micusa pPo3T:
Ui et MeToOlo, a TaEaEBEMEOHO yegKRARAHAAHHSA i
MO K P a WpeoH3HNsl 3 HpaosBbaoHTHaA | € B& HIEIHIOT ) CUMUHXPOHI 3
CTaH@Ilpw UbOMY | BMaAIPLOIMI HIOE papgi ol Mmnyn
3ani 3HEHHAM WOAO MOMEHTY BUNPOM{ Bieom)aHM
H a % 8 Rag /C . Kpim 3a3HauvyeHOI 3aTpuUuMKM C
3anexXxnTb Bi Repmepeigdyavy@aaImwcsa gogattkwB a
cCurHani B. 3HaAaUYUeHHS4d KogosBol SaTpPUMKMNU
BUKOPUCTaAaHHSA I HPopmMauyi i aboHeHTaMun, HK
Ha npasBo 11 BUKOPUCTAaAaHHA. 3 ornapy Ha
3Mi WYy T b B APy Mip X (H@xe BHISE Pieomm B IiNB T
NnocCTi WNHaA 3aTpumMKa BunpomgpoemBBRHIIBE) CpPREaAa

ty=tyg * /2. (4.23)

Topgi 3 ypaxyBaHHMB), (A3) BBii A HaWOeBHX

BUMI propasHULEBUN YacoOBMUN I HTepBan [opi
t  tg th) t3 = R/E. (4.24)
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YmMmosa n > 0 sasxagWmeUxhHyeTbca, TO06

tmax é)tAB t'kl'; mirx tk' (4-25)

Ut)h r

b S
1=
— 1=
1
[

7/2

e A 8
O 1 |
tag tx t
1 lpf 1
- t “
Punc. 4.i8lL.aMpamBnbCcHOImMapesxemMiL@PBOTr O M

MocTi WiHOMY 3HauyeHH UBBMiMA PEIBIOL @E | M B
Bi AocT &RH=€eRa T R, , a KOXHOMY RHBRUE ME BOI o)A € C |
nonoxeHHa (NPPB). MakcumManmyg,a WO Nd& A & R
cMcTtTemMolo, MOXHa BOXHMOKEAT IBMUME POBAMHA Y
HanpueapgaiHbOKBagpaLnwwWYTMOXUNOKY (

Ny n:( t ma x~ t)|41i m S@ (4-26)
CSI‘

Mpuknapgowmw TEeXHi YHOI peani-pame K o Mii pn
MeToOAY € © HeHoagBviar aguarAi» . « JTloapHaUHIO XX 0 K C-Me T e
BKNYace, A K npaBsunno, OAHY Bepgyuuy i /
3as3BuyYaim B3 /40BX beperoBoi ni Hi T OKe
I HopmMmaui i MOPCbKUMMNU i NOBI TPAHNUMMN
po3TawoBywTb B 320 KM Bi g Bepyuyoi. 4 n
3MEHWEeHHSA BNN¥NBFRYK3IOPVMHTOB Y OTbCA N- ATE
1750, 1800, 1850, 1900 i 1950 «kTluy.

Ana nopiny curHani B ABOX nap cTaHLUi
NaHWMKO B) CUT HANU KOXHOTI napuw MWAayTb 3i

BUKOPUCTOBYRKTbCA TPU TIPpYNNOoIHRBITWADHWTL LNCOAE
KoxXxHa rpyna cKnapgpaeTbCcsd 3 BOCbMWU pekKy|
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yacToToww nfeeB 13a3p Br A& ;L4120 Iu) foyaBbDpHWiOT b
Bi AgnoBi gHO Ao ddopmMyn, AKi MalwwTb ANA KC

fo =1/(300 -N )100;f;,  2/(400 N )100f,s 14 (500N -)i(

Ae?—-nopsaakoBunm Homef @&der.o7.m B T pyni

JanbHi cTb A1 T -Aocnm@aoemun asiAdo ddO 0 K M.
cumcrtemMwn € MOX/TMBI CTb 3BaBEDXKNEPOPBDUICTINO P O BAC
NoOBEepPXHEBOENK@BMMCTOBYUYM T X Ppi3HEe 4yyaco

OaHack HeagocTarTHSA AanbHI CTb A1 & n ac3uor
6NM3bKO 2 MT u SHMN3INMNO nepcnekTUBHI C

3amMi HeHa 6icwwceur eeVloar@Ca»H. O 1

4. 2. 2. uwdgise didzser © dzf U Bsse dzd 2 B Is t

MeTop r'PYHTYETHLCA Ha BUMI pPHOBaAHHI
npuxaomyai oi Mmnynbci B Bi g Ha3eMHMUNX cTat
BUCOKOYACTOTHMUX KONMUBRAMW/MINCO 3 aNOBHIWKT

BukopmnmcrtoBylwTbCSA ABa MeTOaaid BiUMI YP/HLBC
—Aona T1Tpyo6boro BMU3IHaAa4YeHHSA /i HIi MW NOMNOXeE.
Bl oNnjipaBoBAMMA BU3IHAUYEHHSA Ni HI W NONOXEHH

I mMsB dzd o sMis - OL dgp isdz'tshdlty sSsHEzZ o dd3 tet 9 O
2O f )Gy B3t taCedz

TpakT T pPpyo6or R3ImAICHWBAOMHHSA HA T, MO BKe
cucime/vo phaH, TO6TO Ha BUMIMi Xy aMooaVBECHITGA MiMH
i MOynbCci B Beagyudoi i BepeHoOlT cTaHUi amun,

TpaKT TOYHOT O BWUMI plOBaHHS BUKOPUCTO

Bi AocTaHei. B LbOMY BUNajgKkyY naeT ije«KilKia »
BUMI PHOETbLC A dbaszoBuin 3CYyB cCurHani B il
KonmBaHb, WO BUNPOMI HOWTbEMKA BeAYYUYOH I
2
Ve =Ll t) 2= /pyt (4.27)

H

ad,=1Uf,inepi oA KONMWBaH K,,LHOe C3yainooi B HYKAKETTHO Ti UM |
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3ri oHDRER.R) &/j, %IﬁéLer:pi 3HMLUS Bi ACTaHe.
CTaHBWiIis3lBHaAa4YaeTbCcsa BUpPpaAa3OM
DR =% (4.28)
2p

Lla BenumuymHa oOfJHO3HayvHa NuMnwe B Ma@aXax
3 ypaxyBaHHamM 6ar ato3H@armwacrd B B Mii H1
Mi X 3ani sHWBaAaHHAMW CcuUuTrHani B B TOoYLUlil e

t kU, Hpt 4 (4.29)

Aeki i ne 4yumcno nNnepioai B HeEeCYUY UIXp OlBHe jole B
a3 0B KX BWHOPPH BOaHHAL ; 4 anc TN, H asa Knae pMm oxie 6y T
(V) neeGepepHbOKBagpaTmMuyHa ghoxmnbkKka BUMI

3 i HwWoro 60KY, BUMI PAHUNI HMBRRPBPRIDBEHK
t 5t (4.30)
aé&l—Bi gni kK i HTOg-pcBeapsey] HUbaoCKyB;a A paTmMyHa Nnox

d3cni nbHOTro BupiaWeHIHR( pHBKWEaaB N0 4.

k=(f AT, (f s)if - (4.31)
UnckeunmsHayvyaeTbCcsa OAHO3HAaA4YHO, AK WO |
AofgaHOK) 6ype MeHwe 1/2 , TO06TO
Sy - & T@ 2 (4.32)

OcKi nbKNn (3B uytaadi yMOBY OAHO3HAaUYHOC
nepenuncartwnu

sy O,/2. (4.33)
KoXHa cCcTaH{»A BUippoaH HIOE nNnayvykum papgi
36i NbWeHHW cepeagHbOT NAMTYXHOCTI CUT HaT
Kpi m 3abe3neyvyeHHH KOrepeHTHOCTI H €
a3 o0BUX BUMI pOBaHGL, LOTPUMYETbLCHA K OTI
I MOoynbci B | YaCTOTWN HEeCYUYUX KoONnNuBaHb E
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Bi gocTtaHi MIi X nNadykKaMuWu | MOy NbcCciaBOT b C M
BUMOT aMWu BIi OCYTHOCTI 36iris (B 30HI
nownmprwwTbCcAd 3a AONOMOIOoOKW nNoBepxHeBOI (
XBWUIMNb . 3 Ui ew MeTOW Ha BeAYyuUYMUX CTaHLUyi
3HAaUYUEeHHA dAKOoOfpo3IMINEYKUNEDI BIi@AT aHUI 1.

JopaTKoOBMUN 3axuUucT Bi g NpocTOpOBOI X
Il OHOC(epn pocAraeTtTbca @GaszoBMM KOAgBPBRaAH
bao3toH e C Yy U U X KONMMnWBaHbLB) . Takunnm dJraaskommi
po3nNi 3B a@HIds B BeagyuyoynaHLUBRKKEHOT CTadH.:

Po3ni 3HaBaHHA J/TaHUKWXK3IBacaikalpnoXx o gre o
nayokKk I Mnynbci B, wo /eXMTb B Mexax B
NnpoOoCTOpPOBOI [ noBepXxXxXHeBOI X BUWMNb NG a&X aoH
H e 61 nbhwu@ ™MiOC. OaoHack npwu B UK @pP UTCarXaoH H
eHepreTMYHNX AWMB KWTBHEHSD BUNPOMI HOBATM
TpumuBanoctT.i (noHapg 200 wMKc) .

0

A B ) A
111111111 11111111

Atq At, At:’,

Ta=0,1-0,04¢C

|

A
9

Pnc9. 4HdacoBa Ai aFrjmaawaoirny nbCHO
pi 3 HWKI@E/IBEOK O Mi pPHOTI O MeToOpfa

[ "IsjtcOlktcO HflE[BIdSLIA. &k 4 :

sStsdzstetsdzt dz2' L Of d Is O dzdz”

1. Ha YoMy T pYyHTY € Fac/He Ki ogMei Ap HPOi I30H MMIEETBOO,
NOTOXeHHA 006’ ekTa?

2. AK Ha3MBaAaeETbB AKIEIK@EAK P/Aii3HinA,Aa Bi O CT ¢
OB O X p apjioqicHTag HOLBIal

3.CKinbkn Tpeba MaTum cTaHUi W pNna oAaH
o6’ekTa B npocTopi
4. Ha AaKux @i 3MYHNMX NapamvMeT§dss HpaaleiBmC
AanekoMi pHuMNn meToOpf
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5. Mo4gac
BI AC
6. Wo T
Ha T
7. MMo4gac
pos3n
8. MNo4ac
pos3n

HMIwN-paBekKoMi pHUN dafpBrANMETO
TaHeWm noB fs83aHa 3 pi3HMULetwW @das
ake @MmaszoBa p[gopi XKa, H9K BMU3IHaya
OYHI CTb BMU3IHAUYE@HHA NOJNTOXEHHSHA O
HWNTb NoeGBYg@B@K@MNEPHEeMM 3 YyacTo
oAl nNomM KaHani B

HUWT b GG Y- geBEPK MNINCHT e MM 3 YacoB
oAl nomM KaHani B.

9 HMoMy nommymae€ HiM A -Apai N3EHKMOLUME B)OH UM Me T 0

10Y w4y o

MY BIi AMIi H+iac D BpOIr 30H WIUBSTEEGK® Mi PHOT

M e TidBa
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it BLH" " dZ 5. {OH' Slsjrdzg Yydzg' d3j IstsH
" CkkO L dasfkz

51y sdj o' ofy! €d2 d3j ssH odd ¢ o Odzde
" CkkO L dshk

5.1. 1. [HdsY tcsaydagd Q) dgdeh shj agPH S s ls

Jonnepi BCbKUN MeTOoOA BWUMI proBaHHSA WS
nondrae Yy HacCcTynHOMY. Ha ubnosporegeB migK & ic d
W,BCcCTaHOBMNEHI papgi onepepgaBanbHI i np.t
BCTaHOB/IeHMUN TOUYKOBUW papgionokaui NHUMN
bopToBEepegaBadya, B y1HBOoMYy npwmamiauy d ni T
BUNPOMI HIOBaHHINI mapaeaajgmapamyd, ocnurHan B
Bi 4 6MTTHA 3 ypaxyBaHHR/ vMe3—aBn i A3CHT K@BHabH HVHI XH
Bi 06w BHayypem

Je= [ C Qfst R (5.1)

Bi o6utTumiml curHan Oypai TRPHEMIA/THMEAKKHGAM
3ani 3 HBEcaHHI 0

dnp= EnpC M6 t i/ R (5.2)
3 ornapy Ha BIi gomMe cni BBI 4 HO ulé/di,H 5
yacTcoMTrTap @@ B WU N PTOBVA GHYKTEWH a JMYP,MIAUEOT b C A, S AN N
. d
WBMH_dJan:; Wnp_an:WZ__Wd_R_
dt dt mn d
Pi 3HMULUS YyacTOT BUNPOMI HeHOT O | npwuni
2w dR
Dw =,y -BW”_fr]z__c_it 2—V\I/\¢.' (5.3)

Oym®ninepbK MavH BBAVM UH a HTAaCTT O, T 03P o n
CyThb eeKTYy 3flOARAEepHaac T OUTenp RIG m o & d\b Y
nepeMi WeHHA AXepeJsla BUNPOMIi HIOBAaHHSA
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Ona 3apawmaxapanmo/BRpBR‘HAYAETbBLCA dK

¥ (5.4)

331“%’3

ab o FA:

2w
|
ne cN—-gFoBXWHAaA XBWUNI BUNPOMI HIOBAHMUX KOI

EdexkT 3CyBY yacToOTMW npwu nepemMi WweHHFE
NnoKNapageHO B OCHOBY papgi oHaBi rauiolHMN:
WBMUAKOCTI i KyTa 3Hocy J1A.

Mpn oOonNpPoOMIi HEeHHI A1 NSAMNH KON K3YIETMOAVID 1 H @ B €
KytTa ©6 Mi X npoekui e BeKTOpa WANAX0BOI
papgi oxXxBWUIBb 1) p MCHIAUNENTHBHPSb K 0T Owal@pomnmweLui v
papgi anbHOWLWOKI/XaMBMNBEI0 IMBAKAAK onco EW ¢o3@eos g,

— 1
F,=2W I"cos gps (5.5)
3a BVENODPOBPHBACHEBM3@@HbCSA WBUAKI CTb [

=F, I/(2cos cgs ) (5.6)

Puc. 5. 1. MpocTOMOKE WOHXBBIONLHWBRE WK
i ITT papgi anbHOKW CKnajpgoBOI

AKWo 3ab6e3neynmTu HOIMI HIHKNM UKWMATI b H @ XN
aonnBepbKOTF M. &y pe@eT i ANOBi AatTun KYT PpyXxy
CYMIi WeHHI MAaoLWnHI NOWMPEeHHSA papgi oxBu~N
pyXxaéelltAb c 4
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B3HAaYEeHHHd WNAXO0BMWIKW WB W AOKOOPCI TBIH KAEN I U b O

W=F l/(2ccs )i (5.7)
Ha oOCHOBI LbOTIO BUPaAa3y MOXEBMUN3OH/aTWe H|

WNAaXO0BUW WBWUAKOCGLTOIN N3BEP bKOIT OMBIMAVKD P OB a v a

I dL dzOyj dedz®  CUzNsiOK L Elgsknizo p oM wn s XNoiB 1 i
BEKTOPOM nNOBI TYRAPWI BUBP@KMIOBMOBAHHI papg
i N6 mRlIAWIaC HINETbCS TaKWUM YUUHOM

OCKI NbK-W, O 3F Ac0EHBP bKOT3 AAICIOTHIC A

(o8]

— 1 \
F,=2W I'"cos ¢ps( a ; (5.8)

Mpn He3Mi HYOIMYO MRS N JO O 3eMHOI noBef
3 HayemHOHNKN B Pb K O yacToOoTMWN Bip,ermaa(iZ\M\éces:)KyT
pn a = Y.

AK WO noBepTaTtTun aHTeHYy B T OPU3OHTATI
| ANOBIi oae MakKcuv@maneBEPMY OB HAaAemBON, T C
5.8) MOXHa BW3HAUYUTWNW 3HaAaUYEeHHSHA WNAXO0BY
aHTeHWNW pgopiBHWBaAaTMUMeEe KYTyYy 3Hocy a (pwuc

LinaxoBa WBUAKI CTb I KYyT 3HOCY MOXYT

CBOEMY C K Nkaeqie p ergparBidMia/HEA 1 npucrTpin
MNPOMI HIB aQaHa AP aoBYyDEBHK @ O MEe H A . Tacki B UM
AHONpPOMEHLEBSMIMMCbKMWUMMU BUMI proBadyamMmnu W
HoCBLWX 4

Uepes oObMeKe Ry H @OHHpY HK U | D Ha/IKETHIIB O C
ogHonpoNdideamatoflb Be@OUWKWPEEAEHS.

|

o)

—~

W O W W

Puc. 5. 2. BnsHavyeHHa KPLW8 3HoOCyYy o0
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10 btyd Mmis! odL dzOyJ dgdz? h dzw mtso 5° h g
dg Mis OB " fiplyf ‘telzizts ) | dzdzy d@iylsoj ddedi¥s 'O dzc Oy [z

AK Wwo nnatdopma, H a K I N BCTaHOBANI
OBLW3 Bi gxuMmnaetTbcsda Bi A rTopuna>bpmnanbhoild)
Bi anoBi o HO p[ON =Bu maIF cos(gpbnpspepne o no x
BM3HaAaYeHHIWBUMMRXCBOI. HmMadeomesn I bo Mg € MO

F .
dw=-4 md x Sing dg Wtg d¢ (5.9)
2  cogg
3Bi acwu
DW
— =t [ 5.10
w99 (5.10)
OT XenoX Moy @aMmM3HaYeHHI WX 0BMUIM WB N [
HecTabi NTbHOCTI mMoNOxeEBBAMEMHTEBBEBOAOM 3|

Takoro BMUAY € 3acToOoOCyBaHHS <cTabi ni 30E
aHTEeHHa cucrtema.

Pnc. 5.3. BnnumB HecTabimeHWEEXNE [ on o>

Mpwu 3 Mi HI KyTaampHUERAXYE npun Habopi B |
L0 HanpsammoK BUNPOMI HIOBAaHHSH 36i raeTtbc4d
Bi ANO0OBi AHO MGF,Bh{2xmg Mas Md2WAN'cos (ya6on)

F, mz2W l'cos gos hv * sin sin (5.11)
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Ona ropuMs3oOHTAanNbHOI i BepTuUKanbHO
Bi Anowi=kgveosh W, Wsin iBup@Hd)3anmweTbcA

F, mz2W ['cos gW *4n (5.12)
3G12)BmMunnuBac, WO nNpuynMdisinane x KA R B H A
BepTunUWKanbHOIT CcKnapgosBoOIl WNAX0OBBMNOKBAMNAKC
DF
DW _ —V\étg (5.13)
W F W,
3pocTae npunm 301 NblWeHHI BepTuUuKanbHOT CK
AZ

Puc. 5. 4. Bnnunue Ky Bdl3traHTr axy Ha

1 sndBSd GHASHTIkisWE djsodd~dzOyd dzdz' BE R O
LOVeodwisdmw ftod f 89 Bt sl efpigsytladuacTbC A
aHTeHMN B ropusoHTanNbHI N N /A CILIMIBIHA LU@H H(
gomepi BCbKOT 4YyacTOTW y5.7)3HA,q1rb2(‘ﬂA31bo$|,g-|©,xxHaK,3
AKLWO Npuvu UbOMY US VYVNOI®GS®, He OB BIKOGIE @ M B G b K
yacTyoTBni gnoBi gbHyogcer i 3 (5. 8)

FA =F n £osd (5.14)

M cna pos3kA)aapHHIA TEROIMOAAAAY NepWwWU MU
yneHammw=Qopmnmdae mo

F,=F, (1, 5 %d 2),
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a T akK o0 X
F=F o ma oD, (5.15)

2
Heuﬂ:an@@
3BI1 Agma 38, o noB.

A3YE 3 Ha4vYyeHHHA nox v

AomMepi BCbKOKW YacTOTOW, Mae BUT NnAapg:
2DF
d = & (5.16)
F,q me
Takumw YU HOM, OAHOM@aGWM®&HeBCTOARBII3 n
BMU3HAYeHHI WwnaxoBoi WBUAKOCTI i KyTa 3

5.1.2. 1 o ththtsdsjdsRj @@L dzOyj dzdz? h o g H §

e s ki BuU AN NnoXxMwnook MOXHa 3 MEeHWNTM!N,
ABONpoOMeBiBEZBIwWnxa B onpoBkdldiepsiorcon ph My B aHHI
Bnepepg |i Ha3ajg BI OHOCHO MNO3AO0BXHbOTI (
TaHraxy n | 3 NOXUOBKOWI LWNPPIMYyBBRKHIHSA Y G
npomMeHsax 1 2 O6yayTb AoOpi BHWBATMU

F,=2W 'cos[ g(+ h);
(5.17)
F,=2W I'cos[ g(- h)i
W
IsedLE W,
7
} dzOlIs W™
y+(n-Dy )
Puc. 5. 5. AHani 3 noxubok y aABonpo
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OCKIi NbKW NpPpoMi Hb 18 cHamspModbZsyH nai o @ W ie
Has3@a@acToTun Bi 46uMTUX cCcur Hanifps a mrpoury TBHACTSY

f]_:fo"'FA]_i f2=f0.|. Fp'g
a pi3H|/|L||F| 4HacCcTOT Ha BXﬁ))ﬂﬂeﬂpMVlMaﬂbHorC

DF =f, f, Fg; F4,2V="cdsh ( h 4] eosbg h )Mig

=4Wl "cos coth - )Dg

lfdzde CEZISO IsOdzeOYkz dz20O Itsydz Mis! o dL dz

Mpun nNnonboOTI 3 KYTOM TaHT aXywBByiHKWKcar
OaHackK, OCKIi Nb KBO GX0WM p 8 BIXeM¥BFEC TOOATHMA K,0 BM @1 B |
Bi AHIi M@AMEHWIiIi BCbKNX YacOypyme piEBaHRIWMIO.3 CY BY

OckKi MbxWcos n, T o 3 Fsdas gcos(h5Ag)l 81 p u
Ad= O Ma€eMO

(5.18)

AN, I
F,=—2%cos |, 3 = F 5.19
RIS 3 BT (519
OT Xe, B 4B O BHIBMegHceyBTVHXI 10X 1N 6 K U, B WK S
CKnapgoBow WNAX0BOI WBUAKOCTI

I f dzd o dzj Mis OB ' dz' detsfls 9 dlsted d3lz 8 O dzdzW
Istsydz Mis! odL dzOyj dzdz? h dzwatsots’™ hodHEC SMIs'
Mpn TOpPU3IOHTARyYHROMEMHIN=A Y OT i

4 W @& D@
F,=——cos g¢gos Dg—=cosgl 5.20
AT Fos DET ?%? (5.20)
HeTOUYHI CTb BUTPUMYBAHHS HIQMT3VBKOZMIT b
gomepi BCbKOT yacTOTW Ha BeJ/ITNYNUHY
AN D 4§ B
DF—_-—COS—gZ— F=—— 5.21
4 | p,2 ( )

OcKi nNnbKW BIi QHOCHaAa NoOXuWbKa y BMU3IHaue

3 MigHome pi BCbKOT 4Y4acToOTKU, TO
DF 2
bW 2% D9 (5.22)
W F 2
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OTxXxe, asonpoNBdiBeexmuxokly WumpmeispiHecTabhb
BUTPUMYBaAaHHA nnatdopmMum I CTOTHO MeHLWe

1 s-ndBCd HoSfleas)dz) dejda qizZOyp) dzdz' CEZISO L dzts

Ana ni gBuuweHHSa T oSuzHisoGc TBi dzigsiyavni ppotoddBiens v
3acCTOCOBYIWTb OpPi €EHTaLulliBO AMHPOOOMIEIHOI BBX HBb/OI T B (
Mpnm yubOMYy nNnpouyuepypa BU3IHaAUYeHHS KyTa 3
aHMeHaAa axmMegaopoTHa abo Hepyxowma.

Mpn BUKOPUCTaAHHI NMOBOPOTHOI B ropun
3MIi HIOBATMW MNONOXEHHSA KYIM@E AMH VKO UYnup 0Gvi eCHEAKMT
HanpaMKONIULUBMAOAXOE T | (punc. 5.6).

Punc.Bb3wwaueHHa KyTa 3HJBW3y anBonp:«

NMpu pafgianbHUX CKNapgoBUX LOBDMEEIOEJ L
YyacTBOMT3MH a4YyalwTbCcsa £K

FEw iy F o 2w
I3 ypaxyBaHHAM reomMeTpii [AOpi BHWKWTGL:

F,=2W I'cos eos[ o - 3]

F,7=2W I''cos eos[ o + 3]
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Mpu ULbLOMY Ppi3HMULEBA YyacToTa Ha BXO]
Fo="f11 f,=F,1 Fy = 4W “cos gsin gsin (a-y). (5.24)

Mp wn NMOBOPOTHOTI aHTeHI npouyegyepa B I
NOBOPOTiIi aHTeHM =M aonNdXeHHs

Mpo piBHI CTb KYyTIiB o =a@mMe®BiBOHMKGI H!
Tak AaK npuw o = Y BUTPpWYNYIEFTFRE A0 pi ¥H A
NMOMTOXeHHI AHTEeHHI MNP O M EeBHI I i HCBNEPHATMOOPBaa HUI /1 S
WwB 1 A4KW,CTOITXe, gpoime piMB €eBRAMA S acmioTan

F,F 51F 3V 'tos cog (5.25)

[ToBOPOT aHTeHWU MOXe 3Ai WcHwBaTwmMcsa 3
CTEeXEeHHS1, Ana AKoi C OAJT WA PNTOBVIH VALISENB3AN | OBACKEE
yactToTtTa (abo curHan, wo nponopui MHMR [

OvdepeHnui ooy un Fg WM acesgdifgBin(@y)) | nepemnu
0O Ki HUEeBUWIXHBRPaAPBMPACIBQXK/MO KM Yy BU3IHAaAUYeH

DF

Da =—— A . (5.26)
AWI " “cos ggin os( a

Tak SK B MOMeHT w®i°aandox(ya JkyWaaTawkwox:
ypaxyBaHHSAM Toro,V\AlfposgsFﬂaasqua3wo(>K5-|.a253)an

DF B
a = A =48 (5.27)
2(F,/cod ) si frd,
OTpumMaHuim BUpas3 MOKas3yeEeHS A UKoYy T & O Y3HHI
ABONpomMeHeB@XKOfABUI3B M We , Hi X B OALHONPONW
Mpn BUKOPUCTAHHI HepyxXxoMuUux aHTeEeH An

2 pO3Mi WyYywWTb CUMETPUYHO A0 NO300BXHbBLO
523) myp® MaemMOoO cuMcTeMy PpPi BHSAHEDb:

F, =2W ['cos ¢os( q )
(5.28)

F, =2W I'cos gos( g

Mpouegypa BU3IHAUYEeHHS BeKTopa WASXO0B

3HaxXxopgXeHHIWIHeaBIBLOWMHMC/TIOBAaNbHOMY MNpPpuUC,
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OAna BUMI poBaHHS 3 BWUCOKOKW TOYHI CTIHO
Aomepi BCbKMWX BMUMI proBayax AOoUi NbHO B U
BUNPOMI H KBBNaeHpHe 1 a«g N i-BBMOP & B O

Ha npakTtuuyi AaHWW an pen HGLa1ma TpoenBplibBszeyHee
pi 3HOKW KOHQIi rypauyi ero NnpoMeHIi B.

MpaKTMWUYHE BUKOP MU CBTOXHIHIO MEB H &HBAIXD @ M 10 T
ABLWL3 XXopcTKO 3akpinneHummm abo cT1abini:
3HaAauYUBONM@ABY TaHTNI &BYMHPAHBAKHAK a Takox
cumcrtemwn cTab6inis3ayi i aHTeHWU ObMe XRpiT
TaHemXa NpPpMW nNonNboOoTax 3 BEe/AUWKUM KYTOM
Bi AK ntouwBeldBH a [

5130t S04 tosisiig jpdO o L dzOYj s Lh dats{fyiz

Mpwn po3TawyBaHHI NBpLO3ve 1 ie I8 & J 8, BHAC 3T &M |
BNi»BeHaszmmpagpuc. nd8. T)pb@ax papgi anbHNX
WnaxoBOTI WB WU AKOC TJ8) MEie o 038R aaHHEDHOME @ | B & b K
yacTOT:

F, =2W I''cos gos( g )
F, =2W I''cos ¢os( q ) (5.29)
F, & 2W I'*cos gos( q )
Bi oounrti cCurHanm O6yayTb NPURBRHATI H a
f1:f0+Fp'1,f2:f0.|. F'qungo.l. F'qg'

OCKi NbKW NpPpoOMEeHI 1 3 p oByr=aFyLoBpavH i
Lb O MY agq o B i WwNnAaxXxoBOT WBMAKACTI AOpPi BHI

W =W, =Wos aps( q )
W, =WEos cos( q 9. a

(5.30)

an s BMU3IHAYeEeHHSHd HaBiWaui @HuBX Anoanpraeme
BUMI PHUKY 301 ANCHIWETDbLC A Oo6pobGKa OT pMwnl
anropurtrmamMmm, Hanpuknaang, 3 a BMU3IHAaAer
gonnepi BCbKMUX YacTOT.
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Puc. 5. 7. TpboxmnmBpld3BMe HeBa CUCTeEM

Tak, Hagqiome @Yy B& b K g XAIApHoAC&HOIT 2 A O0OpPi BHI

F,+F
% A-_Z\I/—Vcos gcos( q -) a0 )]avTvacos cos cog (5.31)

a Hani sgplimp @ midBH i 2

F,+ F .
”3-2 a22W o Gin sjn (5.32)
HaBgirauyi nHiWinapa vmBenmm3pHia g @ Yy B B A a TBI po

cumcrtemn (581),6582.H b

514y tsls d tf 'tesTRj fpg 5O 5O o dL dzOYj dedz® h o g H

AKWo cdopmMyBaTM NOYepr oBe PBIUMPOME HIK
1-3 i—4, o3 TawWoBaHMUX CMMEeTPUYUYHDO Bi A ®OCH
OTPMUMAEMO YHOTUPbOX(Mpudo.8H e B uB1 ulpBolliBy B 1 |
MNPUAUNHATUX CUTHaAanNi B [JOpPi BHIWKWT b :

f1:f0+Fm, fngo.ll FAQ, f3:f0+FA3, f4:f0.|. F.U.4 (533)
Mpoekyi TuBeXxa®@ia WBMAKOCTI H m1IAEAWKMHaA

Wi 3=Wc o s—a() 8., =Wcos (6 + a)534
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| papii@muE QB pPi BHIWOT b :
Wr1’3 =W1,3 COS 9J; VVr2’4 =W2,4C 0S Y, (535)

a3 Hauy@emHepi BCbKNUX YacTOT:

F,1 =2W I''cos eos( q )

(5.36)
F,o =2W '‘cos gos( g )
A n s BU3HAYEHHSH HaBi raui MHMKX napawm
Hani Bpi 3HULUA:

F .+

Al,zt!: ;_Lﬁl/_\,/élos dcos( q -) aosx( na\/TVacos COS cog
(5.37)

F -

.El.l,ziF &5:_\'/6‘05 gcos( g ) aos( )]avTvacos sin sing

=y

| BtedL s - 2
—_———— Tt
I\~ °~NJ O W
4 ~

Puc. 5. 8npéloempm@dME [

Ak wWo napwu NMpoMEeHY &po,0Paaq ol Pi BHOQC
Bi 4 6MTNUX CUrHani B BI A4 npoMeHiI B 1 i 3
MOMEHT 4Yacy Hapgi nayTb CUTHanNw

€ =€emC 0 So+ ( @13 3=enC 0 Sg—QW)t,3 (5.38)
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[ npwu p[JopaBaHHI 3 (U TgHOoASH @Y MR @ H @ A @ YT e a
MaTun BUT NAaf

ec=e+(er+es) 56 cest+2enC 0 Sot) (@ Q) F( Q

= 1+ Qen/ ) c g t)s (]Qotc 0 I5.38)

OTXeyMapHWUN cCcuUTHaAanN €9B AWOEL YUIGL@OBIA HAMNMN S
HyacTOTOW MOAIMA UL iIKIOEdR Ui EHT OM MILeKpEWH U
3a aHan@r MH@E¥BMAOUTNUX CUT HANT ByaBad 4
=2 Ay2is CymMapHuim cwurHan 6ypage mMmatTun BUT NAL

& & fl+mc o s, cC ots w (5.40)

Mi cna AeTeKTyBaHHH OTpUuMaHMNX CWUT H
Aomepi BCbKUMU s 4iga G 9 TAKM U BN K O AUMAT OBBUY3HHT abYi
HaBiraui MHMX nNnapamMeTpi B Bi gnoBi AHO AO

F,i+
“1’2:!: &2'—’:/\/ “cos os qos
(5.41)
F .-
Al’zf &glw“cos Gin §in

Cni nbHMUM pi WeHHAM PpiBHHAHDb BMW3IKWH AW

Hacnpasagic ni 40K Ki HueBOI WU pPUHMU npo
gedkKka QAOi nAaAHKaAa NOBepPXHI, a OnNpPOMI HEHHSHA
KyTamwmMy Bi oO6MTUK CUQBMAEP IMB CCETKAMTX UYCATCETKO

OT Xxe, Ha npucTtpihn o06pPpOoO6GBKKM 3aBXAWU H
pe3ynbTarti Bi Aao6butTta Bi g 6e3n0iyi enemmMe .|
CnekTpI 6 ar g o/oe PciKBCabAKOMBXM X4 a C T O T .

EnemMeHTapHi wopoingp®mB a40ilo,T b C 4 ni g4 OAHa
I HWMX PpPiBHUX yMOBAaAaXxX JApomgepPhb BCAKAKOBACITEK

OT Xe, Ni Hi €10 NONOXEeHHA OoONpPpOMI HIOBaAUYI
gomepi BCbKOT 4yacTOTWU, € NiHIi a9 nepeTuHy
AKOrIro 36iraeTtTbcsa WINAKDBOA MHUBM AKSOICTO P a

Takow niHiew € rinepbona, BIi Cb CcumMe
a Ci MelcTBO ni Hi R MO/TOXEeHHSH,40meopi B &k
yactToTMun, HAKI Ha3nMBawTbCHA | 304aCTOTHUMY
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KoxeH enemepgpb®bapavwid Ppo3TawoBaHWUN Ha

ONPOMIi HEHHI pgae€e & omeHda /B C3b KOOAOH aHKaOCBraOKT O 10 .
HacToOoTMWH curHani B, MNPUMNHAT KX Bi g B
l 3o4yacTOoOmOpIilB vl ik  MalTb BUNa[KOBI da 3
OcKi nNbKMW Ha BXIi A nNpuMuhAManbHOINIO nNpucrt
Bi o6nBadvi B, po3TawoBaHMUX Ha 6e3ni yi p i
bopmMyeTbCH A K pesynbTar HaknapgeHHSA

BMUNnagkoBWUMWU JaiMnev may gxameanmmwn 10 6 T O
n
U i s=a A(cos[(w + W , +] (5.42)
i=1

OT Xe, Bi o6MTUMUIK CcUTHaAaN Mi C [OM&P iCBICEHKK
3cCyByjBE fHOCHO BUNpPOMIfHIOP@BITRAWYEAQ@HAAXNHaAa
cepeppe/merpi BCbKB o 3CyBY

Mpwn BUAOMEeBEHBCbKBEKN MIQETWBOaY I TakoX B
Aomepi BCbKIMxp HatcarworB aHklx HaBKONO

Mpn dQopMyBaHHI amMnniTypn Bi géburtoro i
TakoX BpaxoByBartTwun, o onpoMi HeHHSa AOi )
Aomepi BCbKMX BMUMI poBayax 340i ACHIWETDbLCHA
HanpasBneHBKaacni gock Ub@®rI oOnNoOBiePHKHI AiOoNPie
CUrHanamm pi 3HOT NMOTYXHOCTI , HAKIPpaBIM® H &

Kpiub Qr 0B /1acCHaMMB@DE B /TN@OHIACTTbEHHOTIe HM 006y MO B N0
pi BeHb NPUUHATUX CUTrHanNni B BIi A4 pi3HNX T
Le npumu3ssBopgutb AJo TorAF) wWDOP KIPHSBTAO Moo T

3afiexXxHocCTi Bi 4 4Yac Faua en BwiT laArLa spaica i K &
Y peanbHunux ABLW3 BUMUHMKAKWTb TakKOoOX I HC
NPOHUKHEHHSA BUNPOMI HIORaAaH@EUMA MAGMBHARY aH
curHani B Bi A enemMeHTI B KOHCTpPYKUuii JTA
A
P(F)

P(Fo)

0,5RF;0) /
v

0 Fio =
7N ’
Pmnc. 5.9. 3aoccaikpiMBASTOODOYXHUIrHany Bi
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3 MeETOHW 3MEMAIRMHMOTI O NPOHUKHEHHSA CH
npuimmManbHOTIo npBEtIBxp oGe BVmavp €@ BH WM B U NP C

npaBswnno, BMUKBRBBC 1 avenynbec H M pe XU MOM po
Kpi ™ TOT O, Bi ANOBI AHWNUM BUGOpPpOM p e
TpuMBanooibici B MNygfomMar akwTbCA TOr o, Lo

npuMMManbHMUN NPpUCTPIi N 3akKpuBaeTbCAa.
Heponi kom i BhSetbeemaxxsumei cTB8VIBMUOMI Ippa
Manmx BKH,COTBXANOBI AHUX Yyacy TMNOWMPEHHSHA
I MOYyNbCYy nNepeHiamB@NXal X0aGpoHERKMOCHO T a X ,Ippk paT
an s 3MEeHILWeHHSH | HCTPYMEHTAanbHUNX no
KorepeBl3di 6g3nemaeyBiBli3s KOlrepeHTHUM
OB YwacTOTHOW MOAYyNAUiI el0 BUNPOMI HIOB at

2. sttejdvy' 2dzd2 & lstsh oafdi® StEpss

Le i MeToad 3acHOBAaAHMUM Ha BWUMI plBaH

curHani B, BIi 4AOGMTMUX npwu ONPpPX MipHOESHHIC € |
aHTeHaMW, BCTaHOB/E€HMUMU Ha O6OPTY nNi Tack
Cur Han, Bi o6MnTMNK Bi g NPOTAXHWUX BIi A6
aTMOC (PepHI onajgwu, wapwu | OHOC (hbepwu [
pe3ynbTaToOM HaKnapjgpeHHA 6e3N10X weipgeaeia ns
paagy i HwWnmx ddakTtTopiB (HecTabiNnbHI CTb Y
cur Han, NPUMUNHAT MUK aiHiToOg HO KX a/pAa,K TB/PWICTT MK
onncaHi wMeTopgamMu Teopil BUNA[KOBUX NPpC
ans4a pagi oHaBiraui mHunx B ICMII P IBB3KA €MICG
Kopensgouhymkaoyi et0 CcUT HanNi B, WXaHiiaexsd N o pl B
nA. AKWO CcuUTrHanNun, npumnmHaTiId(edgtva BaT

B3aeMHa Kopensdaui nHa MygHEMAAVNIBHE K QO @EKY
BunapgkoBungidgmemnmudHK cCOBaHUWXxIibtMOMEHT I B 4a

K(ty,t2) = M[ug(ty, uxt))].

PesynbtaTtn pocni gaxXxeHHA cT1atucTgl)H nix

d(tt nokas3ywTb, Wo Ha neBHI W AinaHuyi no|J
BENUWUYMHBOMYIRIABMDY HK @i ek smbuBei g PpPi 3 HU LI M O
n= ol tg

K(t) Mlu(D),ux(t 3.
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I H

B LaHOMY BB3naleaMiHKay K O p e /1 SN0 @i la3 H@yCcraK L
TerpyBaHHSAM

K(t) Fndu(t Idt. (5.43)

HopwmoBaHa Kopensuwisiiaa a ay oy ipPgEi) |, [

D(rFrp(nN=mMWcnepcia BMNagpkKoOoBOro CuUTHanNy.

cun
K O

B U

i
a

I @

aH
B

p e
B 3

3 a
KO

oA

PyHKUI AL epd ePi LI EHT B3 aeNMBO0OHNKPES /AML
I H (i alt) |, po3Agi NeHUWX |1 HTepBanom €e@Acy
edi yi eHT Habyggoape BHpe MP(m &= 0) = 1.
HaBepeHe € ni gcrtrasBsol AN A 3acToOCy
Mi pPHORBARM¥YE@BNILK OCTI NONbLOTY nNi Taka

AK WO nNpumumMmanbHI ayH3TAEOHBWK pOOYy3aM IBCET/I@bEHAO |
ACOf amMDU MHATI Bi di@®wvdp(t) 6 x my HE@R NN 4 €HITI WIHEHHI|
w=a00N, nWewBmMaoKIi CTb Nni Taka.

MpMHLMNM Kopensaui nHoOrT o MeToAay BUMI [
ndarae y BU3Ha4yYeHHI yacy 3aTpPpUMKWN Mi
TeHaMu. 3HaAUYUeHHSH Ui et yacoBoOI 3aTpl
MAOKOCTI NA B MOMEHT Handi Adbal©OMI®O B3 HKAG
np =d/W. (5.45)
AKWoO B KaHan nNpumomy oaHOTro 3 npui
rynanboBaHOTI 3aTpUuMKMU, To npuldwmiakii s
aAaEMHOI Kopensaui i NnpuUMMe MakKcuUuManbHEe

Mpouyuec BWUMI pwBaAaHHA B TakKih cucTewmi
TpUMKN dqEE)nrHamayr atoTbcd9 MaKCUManbHOT O
penomMeTpa (npwu LbOMY npucrTpin per )
MHNULAX WBUAOAKOCTI ) .

Po3rnaHnemmo NAga nap P/YX/ALEHT® CN OB € P X H i

NAX0oBUIN UMWMBUBMBROEHIMOK SAKOro 36iraeTtbcsA

mcod) . 5Ha OGopTty A y3paoBX O6ypaiBenbdHOI
M aHEFEBUWOPAMIi HRIWNYaANPpMBATbLHIAHTEHN cCcnp

EPTUKANKHIWC BIHWHBAOTMILO B e P X{ISIHZBNAARPBI AHO

B oeskunuin MocMEHMEB /HAK YHAEpPp MAETbLC $,9@ QN & (

epeTBHA.M Uepes3 npotwida Te @zmy iAMe N 0 /10X
HTeHa AHT, MM HMTbCA pHaToOWyCcTUuB O AR Iy B 3 a ¢
AKWO NOMIi HATKU MicuamMum npumumad i nepe
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3MI HUT bCSH) B, =M 6 M& T HWYIIHCTYE HCUT aAH e Pl BH UM
aHTewn XK MN cnocTepir as cBiH apcanH i gupek BB NM M

pectabi ni 3ymwuymnmx cGakTopi B (BHYTPI WHI LL
Bi AXuneHnHsa JTA i I H. )uy(t) ouw{k)o TH ep i BBYHOOEC. T | C
OpaHakK, dAKWoOo po3rngaHyitTm KD.p4e3)a,ui 100 LM

K(n) ©6ypae cnocTefip=idiWallakasav B UTHOWL i Bm=mi p 10
MakKcunumy mmyKtipye xHai BM3 HayYunUTuMW WBUAKI CTb P

w=-9_ (5.46)

t max

Oehax—TOUYKaAa, Ae cnocTeKft).raeTbCcsd MaKCUMYN

1 1
1 d 1 d 1

Pnc.0. 5KdpensauyiBivmH3nHia UMEeEHTHOS)T WB U A K OC T

CnpoweHa CTPYKTYypHa cxemMa npucTpolo,
BMUMI plOBaHHSA pmwBamesaekgoecHTai 1H/BA punuc. 5.1

Al
>e TIPM1

< IBU

A2
>e TIPM2

Pmnc.l 5CihpoweHa cxemMa peani 3auii Ko
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MpucTpi M Npaywe HACTYNHUM YHUHOM. be
eHepaTopa BUCOKOTI yacTOoOTMW rBY CemnAp
PUMNHATUNK @HTREIHCONA Adi nbTpauyil Ta Tnoc.
agaxoanTtTb Ha CcXxeny 3aamppmuwykirib €8 a MHxao gwar
opendartop. Ha papyrmin BXi A4 KopenaTtopa
PpUuMManbHUKY MPM2 ,,cviHa aBunxXocimgie H WIHATAeOrppa:
CUrHan pJgopi BHIWE 3HaueKK@uw KKlbeprie ncanmyri HiaH/D TH

K

n

] X I 3O 7

6no CTexXeHHAd 3a Makcumywmom bCM. Lle 1
TaAakKUM YUMUHOM, wo6 ni gaTpumMyBaTtTwWw CUT HanN
MpnM UBOMY 3HAYEHHSTWNDOOBIBMIWAUBKUENAOHaA
yacoM 3aTpPpUMKMU n.

A n s BMU3HAUYEHHSHA NMOBHOINO BekKTOpa WBMU
AoAgaTKoOBaAa Napa aHTeH Yy34O0BX HanpsaMKy

NMoKas3aHO 2da pwuc. 5.1
z A
EJM
. Al A!Ii . A2
- [ - |
S e SR s
! A4 | %
O
: d, d |
| |

Punc.2. 5CxpeoBaMmi WlEHHA aHTeH A[N1A BU3Ha
MOBHOINIO BeKTOpa WBUAKOCT

Mpwn LbOMY 3a AO0ONOoOMOT,BKM M @B T BEHST € A (
cKknapgpoBa wesdtgKkoatidaWgonoMmo rz0 oANnoanperp ead H

CKnapo=8s, Wie,-1yacwu 3aTpuMKM, o Bi ANO .l
Kopensaui U,ucimwiudani B
Kopensaui nHI BUMI proBadyi WBWUAKOCTI
nepcnekKTUBHUWMMN B cunny T X BUCOKOI T OuY
WWMNPOKOTNO 3acCTOCYBaHHBIAO HBM anBoi Kauw, i UKFOH i HAe H3aHE
OCHOBHI XapakTepucTunkmu Kopenaui nHwu
(TOYHIi CTb BMU3IHAaUYeHHA, wMaca I raéapuntmu)
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Y neBHMUX Yy MO B a X Kopensaui WHI BUMI Pt
ponnepi BYCbwkmMmMMOI NbW NPOCTI TEHUME HIWWO T MAK
BUKOpPUCTOBYBAaATMN T X H a A Maunx po3M
Kopensaui WHMUKX BUMI PHMUK aKX BUKOPUCTOBY T
Al arpamapaB f(.HDdX°Tin®n $ ponnepi BCbKMUX)

| CTOTHOW nNnepeBar ow KOoOADE T AL iHIb DM HE IC K

BM3HAYeHHS HaBiraui nHMX napamMeT mi@BB HMUP I
CTIi MKO nNpaullT b RIAPKAEOKMIYN UCHTOA HM P B OGOYHMPLI N O
3 TUM, Lo npwu BepTMUKanbHOMY BUNPOMI
BUMI pHmMmOKCATXa €3 | HTE@HCUBHI CTb Bi A6MTUX CMU

[MepeBar ot € TakoxX cTabi NbHI CTb no
noBepXxXHI , o Bi o6uneac. Towmy 3acToOC
Halwpgoui NbHI Wwe H a rio gaponi takax, ni T a

ManorabapuTHMUX nNi Takax

5.3. sfdjt o' €d2 &jlsH odd to

Mpwn 301 ACHEeHHI neneHrauyi i pPpyXoMOT O
MOro KYTOBY WBUAKI CTHb. BukopuctoB@oumn
pi 3HMUA a3 CcUTHanNi BR O 3ALKDE QIEQHMWIMAA 0BT bICHO
3HaxDEeCiAaa noBI2BMX 40

i 2 pIR2 @RI R) 2 d *sin (5.47)

AR=R\RgTpi 3HMUA Bi agcTaHen pfo nedie;di@aaa.orn
OndpepeHui wwuymM cniBBIi AHoweHHA (5. 47)

dj -2 && _%lgg__@ coa (5.48)

3Bl AOKW KyToBa WBMUAKI CTb 06' ekKTa BU3HaAt

da &, Vs g da Ry - F
W, =— %2 B ¥ “Z0s a B 5.49
* Tat & |§ %9 drosa / | (549)

OEVAIVeT NI HIi WHI WwBMAKOCTI @6  exTa BIi gHOC
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AK WO MOXHAaA BUMI pPATMU pi3HI/ILI,FpA:lV§.|'C1TOT

FAB=VBF1, TO Mo XKanocepegHboO BMU3HAUYNTMU

neneHroBaHoro o6'ekTta BiIi gnoBi aAHO po (&

DF, |
"o =icom’ (5:50)
,D,GDFA :FA FBD.
RA
a
DR/ ~~< Rg
as~

A
\4

Pmnc.3. 5SBAKopucrtTaHHAa @Gas3oBOro meton

KYyTOoOBOIT WBUWAKOCTI
Pi 3HualemTeY i BCbKY 4YacToOTy, Np o NNOMIH ai +
BUMIT@BOMA cnocobamu: 6e3nocepepgHi M BMU

curHani B abo WNAXOM BWUMI pOBaHHH yacT
Bi AHIi MAaHHAM OTpPpUMAHUX pe3ynbTaTti B.

Mpun Oo4HBRIKMBANGOHXWIME pwMin cnoci 6 pgae M
NOXUOKY, Fye<aFg <siFgg. A

CnpouweHa CTPYKAYPEHRI BCKIKMR@AO BUMI P K
WBMWAKOCTII BN NOAUMN H i nNoka3s3aHl®pnKBEaIPHLK
BMUMI poBauyva Mae He TIi NbKMWN B WALQ/TIR I T 1B C 1B K
yacTRKTa Al BANMMA A PKA MK Y T OBOI WBWUWAKOCTI 006

3 uiew MeTo0w B npunmandEwrun KRy |Aosoupdy € 1
npunmpmyrtuy MM nepej HapgXO[LXeEeHHSM CcUTrHany
aBToOM@QTMUWWK TPOWBAHHSA yacToOTMWu retepoawu
HacToOToOMi pa yTBOplETHCH +BipmMi proBaHuU cv

Y npucTtpodax 3 po3pai NbHPOWNEEU MBICEKM XN
cuMcTeMMm aBTONIi O CT P CCHBB aKHOHXIH OBMCYT a3H OKBaVTHIAHIT i k
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S d JF

(0] B
i st >
13w T 1d1sd TIF 1B w
v
rs oadd lezr S sm{DR+F| yds h
Yok = Wodz Is o Bdlsls

Pnc .4 5Clema npummhmManbHOINIo npucTpow AnN4

3cni BBi gHoweHb (5.49), (5.50) o4yyesBMu
Ja€ OAHO3HAUYHWUN BIi oNi K Npunu SK 3aBTl OAHC
KYTOBUW WBUMAKOCTI 3MEHWYETbOMY3iWo3 O6i Nt
S - S
“a “dcosa A

BUMIi plOBKayHTHOSIB U X WBMUAKOCTeEeWn B ABOX N
JONOMOTIOW ABOX CUCTEM PO3HECEeHWUX aHTe

HanpawmkKlarB gléesHI 4u» -Jaxikgxi g MNpwu UbOMY
Aomepi BCbKI 3cCyBunU curHany, B ieampmomeyb O H |
Kyormmi cusa p. AudepeHUyi wwuyun HaBepgeHi paH
dzar#t—g_ - bzarcco%.z—I 4/ 3_3%1‘”2

Jnw-r gpd i

OTPUMYEMO
W, Jhu-0R0 - JSIB. .0\ PShu- AEOB] g

codb sinb
A€ nmaBcs®pi 3HMLI haass BoMXTGHRIN | MBP WHIA M a AlEH KiX
«€», WO BM3IHa4vyawTbcCcda 3a opmynamun (2.

i 0w R b tos cog

jo.s 2 & tkin cog
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[ "] OkicO Hik[l4E[MEH ' d&k 5 :

1. MoAacHI
2. Mo K a Xi

B MU OK I
3. HaBegpgi

stddstetsdz d2 L Of dls O dzdzw

Tb NPUHUMNO B @mNe ppiys PUBBRAAAKKOOM. T |
Tb HaAa PUCYHKY MnpocTopoBe cCni
cTio I T7 pafgi anbHOW CKnNnapjpgos
Tb,WHO@BMY ABYE 3 HaYeHHSA WNAXO0E

gomepi BCbKMUM 3CYBOM 4YacToTwu.
4. AK BUMU3IHaAaYaeTbCd KYypC BHTER@EY BE b DMWY
BUMI proBavi ?

5T odacCHUTbL, d9KW GakKkTopwWmw npusBofgAaATb A
WBWUWAKOCTI i KyTa 3HOCY.

6. Bk aXnapenpaDnNnpoMEMLBENUXBCbKNUX BUMI pPIOB
WBUWAKOCTI Hapg OAHOMNPOMEHEBUMMN

7. Ha YoMy OopeimdslRicenknim MeTOp[ OBEMMI pPLOB a
WwBMAKOCTI 7 KyTa 3HOCY

8. lanrte

rpadi yuepeneaHgchUeraEaNMyY KMeTOAY BMU

T 9 X OUBBAMAA K O C T i
9. AK MOXHAaA BUMI PATUBKKWTOMYT QUBWVHIKU Ca P
Jdonnepa?
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t BLH dz 6. 1 OfMmktsMmize Odzdz? tcOH " SIS |
odte’ N j dzdzv dzQoOHAAY " 2 dzd n

6.1. 1tLdy BdkoOddy cBo6' Sk’ o,

6.1.1. [Mmdzsedzs dzQe' ¢ Oy' 2dz LOHOY'

Ha ocHOBI | Hopmaui 1, ogepxXyBaHOI
HaBi raui MWHI 3aBgaHHAa:

—BMU3HaAavYaTunW NI HIT NONOXeHHSa I Mi CUeTn

-BumuBogntn JIA B 3apgaHy TOYKY nNnpocToOop
KMM i I H. ) ;

—KOHTpoONnNtwBaTuNW MapuwpyT (Tpacy) nNonNbo-

—-BMUKOHYBATKN 3axofnXeHHS Ha nocapgky,

-BUXOANTWU Ha 3apgaHy (po3paxoBaHy) ni

—BU3HaAaKM@OpPAoUMHATMU TOYKMN Ha 3 eMHIi N n
3aBgaHHSAa.

Mi cuenonoXeHHH A MO Xe 6y T MU B W”
papgi oHaBiraui nHux wMeTopagi B | 3acobi B He

—BU3HAYEHHAM ABOX abo pAeKi NbRDAHOGC M
oaHI €T abo pgeki nbkox PHT;

— 0T NAMO@OPO BHANABbBHNUM MeTOLOM,;

—-MeTOAOM KOOPAMHATHWNUX NepeTBOpPEeHDL,;
—YUCNEeHHAM WNnaxy,;

—BU3HAYEHHAM MOMEeHTY nponboTy PHT.
4o OCHOBHMUX MeTOoOAl B BMU3IHAYUYEHHSH M i

Bi QHOCSATbLCA: AaneKomMi pHBARayamé Th@monNnQx
Ki n), KYTOMI pHMU (MicuenonoxXeHHsH BMW3H

Pi 3 HKIBEBEOK O Mi P H UM (MicuenmnoONnoOXeHHSd B 1”3
rinepbébon)pamieKo@Mmi pwomin ( Mi cuenNnoOTOXEeHHS4
npsMmM 3 OKPYXHI CTIH) .

6. 1. 2. uvtsyds Mis! odL dzOyj dzdz? §tso j ton

CYKynHi cTb TOYOK MNpocTOpYy, B SAKMWNX
3HAaYeHHHA, YTBOPWE €eKBinNOoOTeHLUI NHY MNOBECFf

OCKi NbkKN BIHRBKAaALI WHMWX BCaUHCIT € M a psaiMve
be3nepepBHUMU PYHKUI aMNnN KoopAaAuHAT i M |
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nons« HaBi raui mHor o napameTpa MOXHa O

BeKTOpHAa BeNWYUHa, WO MnNoKa3yeE Hanpsammoa
byHKUI T, apakKkTeEREPAPYHNE XTYynNni Hb 3 MI HU LI ¢
AKWO nNOoO3HawMmODpMa@pe O NOBEPXHI Mo N
6i K 3pocTaHHa, To rpapgpDemwmwc Ha®B.i I)aui NHC
grada=7 —Jl—aﬁ, (6.1)
pN

A€ 4YuncenbHEeVOxHyanbe H HSP a A i €HTa%naB=l,{|9Dada>Ka€Tb

a atha
Pwnc. 6. 1. Fpapgi eHT nNni HIT Nmono:
BukopucrtoBytuywnu rpapgi eHT, MO XHa B U 2
NnapamvMeO©sBpbay MK MHaNnposimK Hanpuknapg, A K Wo 3

Bi JOMMUN KYT Mi X HoOpMannmi o ammEeR XHO
noxXxisgaHyuMmM HEODKHEBRRAgMaAaBWUT NAaai

u—”: =|grada |cost T (6.2)

[MOHATTAM rpapgi eHT a 3pYy4YHO K OQQHXIC T Y
XapakTepucTMunK RPHCO 0 3@OKIIA/EL KMB BMIB A 0 0B anHo
napamMmeapa NAXMOKOKW BU3IHaAUYeEeHHSHd noBapXxo
Mepexoagauynm A0 KIi HajemM X3 HIERPYAEM®OT i3BMi WA H F
NiMIioNoXeHHSHA

Da

= 6.3
| grada | (6:3)

OTXEBHNA 3MEHWEeHHA NOXMOBKNW BU3IHAYEHHSH
TaAaKOX Mi CcUueHeoxkieMHol npea'rda'yhtjndzdgtondte@H
HaBi raui nHoro napameTpa | TOYHOCTI mnor
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Fpafgi EHTUM MOXYTb OYTW 3HauwpgeHi , aK L

NMAaoOXeHHS3A, TOG6TO GYyHKUI OHanbHa 3afiexXHi
obpaHi W cmcTtTemMi KoopAMHAT.

Tak, AK WO JeyHagldHmwa gaHani TUHA®BMI PH NP
cCuMcTemi O afxp.4M)HTa0T MO Ay Nb T paji eHTa

(6.4)

Ana nnocknx WoE+E,pxODHB npwu

o 2 o 2
_ |apaq |, apaQ
|grada|—\/gé£2 +$@ : (6.5)

BaanekoMi pHUX MeTogax BUNWXIETbLCSA B

Ona ubor oo awerso Aryp avgli=elH, T aa | Maxamlb6 Kk a B
Bi A CTraHu K N 4 e 3 MIi WeHHA ni Hi I MONOXeHH
BenunumAna 6/ Ha Bi onoBi AHe cepeagHbOKBaAAgp

Sy = S (6.6)

ans4a KYTOMI PHMUX MeTOoOAl B B U MA /[pD®B @AW @b
rpapgi eHTa rjlagrnaodk ncdb kla =B ulM/i proBaHHSa KYyTa
nonoxemHsm( Anc. 6. 3) .

B papgiaHnax cepejgHboOoKB@GYmM@aTMmuHe Bi OX

Sh = & (6.7)

aB TrpapgycHosyyW,0kySMppiy{cepegHboKkBagpaTu'
BMUMIi POBaHHS nNeneHdHr a.
Bpi 3 HHllpenBeEOK OMi PHUX MeTogax BUMI PAOET b |

A-Tg -_\/(X d/ 27 y& \f(x d/2y? vy, (6.8)

npun uwmoMynb T pagiirgg+2zsia(/3)gr ad(
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i Hi WHE 3MIi M@eA@REe HHIgaHT { ni HI T Pi BHMUKX
BUKNUWKAaAHeE N oy ndwmeo [Bapvii OHHOB aT U

Dn = M2sin0,5 (6.9)

a cepegHbOKBapgpaTMUyYHOIo Bi gaxunmneHnuHsa NI

S, =$/2sin0,5 (6.10)
MoxmnbKa BU3IHaAaYeHHA JIPPP 3 dy-dxdoypne.i
npun 6 = 180°, wo BiIi AnoBi gae ¢(mi cuyues3 Haxoc
n
YA Ml Y“ M
2 Y [T ARSI
Yy b———— TR : M
I A n
I a I
I I
I I
l |
I R | >
0 x X 0 X X
Puc. 6.2. Tloxumubka BUMI pPY Bi ACcTaHi
y AanekoMi pHUX MeTOA.AaxX
A
Pnc. 6.4. Toxumbka BUMIPY Yy Ppi3HMNLEBDO

JanexKkomMi pHOMY wMeToOf.4i

6.1.3. [y dz€O Istsydgglzsy g dadztzO s dzdiz?

Ha pwuc. 6 . 63 HNaoykeaH3HastH OMIBC L e MO /10O X e H H A
PHC, Bi QHOCHO AKWX BMWMI p/alki ni Hi T noc
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Uepes NOXWNOKMWU BUMI pOBaHb aHaBATIiaHLii i
NOMTOXEeHHSHA BU3IHavyawWmTibmA Bo mlioXxmdXaawmy BAa H
pe3ynbTaTtammMu BUMI poBaHHSS ' B yae BABARADA
Bi AXMUNEHHAM rBn@xioCrpioWOABqIydese s d&3" My {

Ocki nbkKW B 3aranbHOMY BuUuRnapgky nai HIi Il
LOBIi NTbHMUM KYyTOM Yy , TO 3 po3rnapy nape

Dr? =2 B 2kccos

Aeb:ﬂ; c:%,momHa 3anuncartwu
sing sing
o2 =1 (8 #ZD 2m BycoD) (6.11)
sin“g
OT Xen,pu AeTepMi HOBaAHOMY cnocoo6i 3 a

TOYHI CTb nNnonoXeHHA JIA 3anexXxutTesb BIi Ao T
ocobnmnBocTeEen «remveypaily cnpoaMupyTobas

Bi 4 UeHTpPpY 6a3un Ab00 rflcA Bii [AHHAOMNCPHAOM KIye pHMae HHA
6asmn.

Punc. 6. 5. BMs3HaYyeHHAa nNonNoXeHHA 3a A

OAna 3ab6e3nevyeHHSd BUCOKOTI TOYHOCTI [
KOHKpeTHUXx PHC | OTpPUMAHHA KapTUWUHW Po:
PHC BUKOPMUCTOBYKWTb | MOBIi PHI CHI XapakT:«
30KpemMa, noHAaTT4a eépoikndae n( ascian @®i3La )ioBmaAC

AK WO WMOBI PHOCTI pe3ynbTyloy aijLlazwyat
anoxXxunuokwu Ni Hi W, ndl 0zN30aK0eaHHHIS AuMcnepci amMun

142



PO3NO0 Oy iz, EMOXHaAa 3anwunmcartwu cniBBI AHOLU

Wi /1 b HAOMCOTBIi PHOC T i cni AbHOT NOoOABW ULWUX NO
1 € 1an> ni ni @
W(ny, Ny, Ns) = expe _%"'
(2p)"?s 1SS 6 285 S ﬁ38j (6.12)

Mpupi BHWOWYKN NOKA3ZHUK CAynempumnmpmeamwmo.ld
NOBEeEPXHIi, Ha HAKIi W Wi NbHi cTb po3noAainy

2 2 2
2 2 2 ' .
S nl S n2 S n3

Lle € Pi BHAHHA enincoi aa noxXxwuook E

0,Ny, Ny, N3, OC | AKOI 36i rawtTbcsa 3 HoOpMansamu
NOXMOOK O06OMeXye ob6nacTbidiMpPBC PE@TZQraonB K
TOYKN MicuenonoxeHHa A (puc. 6. 6)

Puc. 6. 6. Enincoi g noxwmnmbokK

Y pasi OLi HKW N MO B3 HaHXOC /K € HIHOSAX NAOEK' ME KM
cCniBBIi AHOWEHHA ANA ABOBUMI p@yiiew NnbHOC

1 oan 2rmn, m 0 o
2(1-!’2)(; ﬁl S 1S n2 ﬁg (6'14)
A®—-Koedi i eHT KOpenauyi i, WO XapakTepwus

Ana ouyi HKMW ®©RHBAROTMMEHIHKSTI®A 3 BUKOpPpMUC
NOXMWOBOK AOoOUiI NTbHO MnNepenTun A0 NP AXMOKKOYIT |
36iraeTbcd 3 HanmpsaMKaMHEP@ I/ IBKIUFHO \CHTQIE HaJ
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Mi cuem JTA. B uUbOMYyN,BpMHI@3[X e Meap aivbedTap UL |
MMOBI pHOCTIMaiex BmMo XA @O K

2 2
n1_,_2

2
¢ 1 n

(6.15)

SR

1 e 13
Wy, np) = ———expe
é

2p Sms n2 2

BUKOPUCTOBYWUYM KaAaHOHIi YUHY dQopMy 3anwu

2 2
X
LY

c? b

1, (6.16)

cniBBi gHoweHHA (6.BM4n)y nepeTBOpPUTBbLCSHA 4c

kX* +k,y* =4l °s2s2 /(s +s2,), (6.17)
1°% S S np —mZn2_gjin?| éﬂz
C Sm +Sn
Bukopumcrtosywunm (6.16), (6. 17) BMU3HaAE
b’= 4in@l -) rﬁl ﬁZlkl( r%l 3%2);
(6.18)

c*= 4l -)m % /8( S

KyT noBOpPOTY BeBlinKwWM@GC HOEK T pewicium cray T a
nonoxXxeHHHa (opieHTauyui 9 eninca) BWU3HAa4ae

2 S22
tg2h =tgg>m~ >0z,
92N =tgg 5 o (6.19)

PopmMynn—((66..11%)) A03BONMNAKNTb BU3IHAaAUYUNUTMN

noxmbok i 3aobwgBBYWMW MWOro no

AK wo noTpi 6HO SHadR.TMONAMABHPHIPCOT3bpP a
MiemonoxXRAHBCepeagUHY Ao b naddmie XxeHOW €I
PO3MITPI BUNKOPUCTOBYHYM CNi BBIi AHOLWEHHSH

=N ,n,)dndn,,
CI;](If)W(nl n,)dndn, (6.20)

144



[ BUKOHaABLWN I HTerpyBaHHAMBen@aXxyBaHHSHAN

P.c=1 -exp( +), (6.21)

ael =J1- Inl- P,).

Bnpas BM3Hayvyae po3Mipwum eninca, M MO B
BBaxatwuun, HANEAXNEFRL,15A 3 Hawpmat)mon MOrsii JoHH
po3TawyBaHHsa JIA B mMexax Bi Ato=0,630NydbX €,
0,95; Awc &= 0,99.

3aszBuyai B npakTuui HaBi raui MHMUKX
abnunxeHa MeToAdRBRB A aXoMd HEKHIHAaMVI cape©BH b OQ
BagpaTta BiagXunedHwms NoBOEE@T a0 BNOREOECHTHTAD @
NO WNHI (a He Bi AHOZT@Ap POBa oM Tnooaxi u
Ui HKKM ToeaswaxodlMemmseT NTb [O CcNiBBI AHOL

OO O X I

Dr? _si:Zg( B #ZD 2r D,coD)

3acTocyBaTun TeopemMy nNpo puomppoBaT MBMUINE

2
S (8 $52 #; 6085 (6.22)
smg
Mepexoasaumn Bi g NMoxXxwunoock BMU3HAUYeEeHHSH
BUMI proBaHHSA HaBiraui nHnux RHypemempCeCBBEeET
ocTaToBIWHIOMYyAI , WO BPaxoOBYE BeNAMWYUHN MO

&s, O (6.23)

s, + 2 cos
S|ng\/d'1'gll 5 ?fl % la || |

A elg, [Flgrada, |; |9, |=grada, |.
HaBepeHa MeToOaMKA @3AH aAXHMNGDAeO OO C Tib H &

Ui TKOM KOHKpPEeTHOT poO3CTaHOBKMN Ha3eMHYV
HaBi raui MHMKNX MOX/NTUBOCTEMN PHC, NMopi BHSES
PO3Mi WleHHA HaA3EeMHWUX CTaHUI N NpOBHOALMI B (
TOYHB®WBIHAY e wBIOAMKIEeHUAA o(6TTNOI Hi i1, ANnNa  SAKMWU
TOY LI BWUKOHYyECOB)A 4 pyodmBiao i 30HM (ob6Gnact
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6. 2. 1l dLdOyJ dzdzv f tscztsy § dgdzv tsB 6 € |

Mpun nobypnos.i po6oyoi 3eOdnpHCOBWY 3 HRB
AKOT noxumbébka BMUMI poBaHHSA napamMeTpi B H
obpaHOro, Hanpuknapjg cepepgHboOKBajgparTtuWuyt

ansa UDP DI PBUKXIWDPUCTOBY T b C B)i ,BBHAH QL
AKOT O MO Xe 6y TWu nNob6y 4oBaeHioMOBM@BEW® KB C

3HayYeHHW (agaHWXgid3 X PaABMMKX pJd BHOT T OUYH

OCKi NbKW poO3Mipu pobBGBOYOT 3 0HMU BU3HaA
i A1 arparvmavei/i € HcaCHTTie H B T OPU3 OHTaNbHI N
L | XaETamIKeanp ITakoX MalTb 6y T MU BpaxoBaH

KOHKpeTHNMUx Twuni B PHC.

6.2.1.) d L dzOyj dgdgyj §ds dztOy jHE@EOH ' S H O &g s &'

Mp w 3acToOCyBaHHI Takoro MeToOAaY B
cniBBi gHO3uempm HE@&32AnexXHoOCTI DBWDw([ @ o8B abi)
ypaxyBaHBAMIH(a6b.y6m)e BUT nagy

s, = s3,+s? 6.24
" sing D1 T > D2 (6.24)
AK wo TOUYHI CTb BUMI pPHOBaHHSHA AanbHOC
Spp =2 DT O

s o2

sing

: ¢S, 4o (6.25)
A&, orAONYCTNUME 3HAYEHHS NOXUBKMU,

MocTi WHOT ,FIO/MOEITAAKTbL KpPpUBI , B K O
HanpsMKaMuM Ha Ppraq@y waPEn earaammma OiIOF H T 0 4 |

shgz::ig— 2 =const (6.26)

rgon

Takunmum ni Hi amMmnu 6yage ci MeMncdssBlo Ha nxo
(punc. 6. 7).
Mi Hi ManbHe  BH@MEeae®Wbc(d Ha OKpyxwocT
A1 ameimrspions 1y. Mpun BUJANEHHI 06" exkTa BI
noxumbKkKa OUI HKM MIicuLenonoxXeHHA 36i Nbuwye
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Ha okKkpyZXmoxwbka p[fOCSHAT ace O olR Y& T VaM OIT [T

noganblWOMY BUAANEHHI Bi g 6a3un nepesBep.L

Mpwn HaObnuM>XeHHI 06' eKTY 3IWeHMUFET b BSE
NnPM3IBOANTDL [AO 3pocCcTaHHA NOXWNOKMUG=CIpM [
HOBY BWKOHYETbBLCHA, a nNpunm noganbuwomy 31
NnemeBBaTN [JONYyCTUMY.

TakKnMmMm YNMHOM, pob6bo4YyoOw 30HOKW pfanekomi
(3awTtTpmnxosBaHa) 3 o06o0ox 60KiIi B Bi o 6aswu,
3ayBaxXxumMopacumae apocToOopy, oObMexeHa
JAaNbHOCTI ol pagi oganekomi pi B, 3a3Bl
HeobOXIi OHa TOUYUHI CTb Oui HK WU MIi cue3Haxo
apaHTyYyeTbCcAa nNunwe B MexXaXx pob6boOYOT 30HYV

3 H
ni
B N
Ll O
ne
B U
H e

np

3i cni BBI A6) O wWEelH @@ 63 @i Nb (pEI WA 3 @AM

avyéeHHNipnM3sIBOANTSLb O o CKOpPOYeHHSH pO3Mi
Hi 9 BcCcepepWnHI pob6oyoi 30HN) . 3Bi gcwn
NNB 3MeHWeHHA TOYHOCTI pajgi ogmxiesg oM
cnpaBepgnwuiskoo rmonar nmyabPHC BHacni ook
peayMoB aHani 3y reomMeTpi i T X poo6ot
KNTUWKaAaHBKNB@MY ABOBHI WHI M i BHYTPI WHIi M
gocTtaTHI CTIO KOHTpPpONi eKiapawvaemTpl BT BP
MBeCTWMU [O 3HAUYHOIO CKOpOYeHHSA T X poé

M

Puc. 6. 7. Po6ouya 30Ha AanNnsa ABOX
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6.22)1 dL dzOyj dedz¥ 3° fip W] @B jd@d@g e 3" to

CepeagHboOKBaagpaTMUHa nNoxunoKa BU3HAau.!
AaHWMKU ABOX paagpwaepmGH)laopbesa 31 3 ni E
I 3a YMOBMW He3al/leXHamwcwwe BMMA PE BIr maglyedHH

0,017
" aing J Dfs?, +Dfs2,, (6.27)
neb, D, —BiI gcTaHi Bi A NA po ppadi Q¥ §B+ r aL
cepegHboOKBagpaTtTuWyHI nNoXMOKM papgionenet
B okpeMOoOMYy B:pMNagKy, Konwu
0,015
s, =———2/ D/ +D;. (6.28)
sing
OAna BU3IARAAEMMHMBOYOT 30HU HeoOXYpdWBH

TOYHOCTHAK I B 6 Y@BLj;0nA KO
MepeTePppp(@d ) ypaxysmaaumHeamo V(s Jo80°

_ dsina, . _ dsina,
' sin@,+a,)’ ° sin(@,+a,) (6.29)
Mi octabBm®»@BA)B (76, 20T pUuMacemMO
\/sin2a1+sin2a2
s, =kds,, k=0,017 (6.30)

sin®(a, +a,)

Mo6bypoBa po6bouyunmx 30H PHC npoBogdH.,TbcC
i ¢ 3171 i pHOI3 3 0)Bsk3Ikeby 3 HaxoaATb ki@dedomi eH
TabnNnuyeiMyn oBi A HIi 36 Ale@HHAIMHA LONOMI XHMNX
ni g Kydlamnmgace [ gfoYku,[,, 10 HanexarThb K p u

TOUYHOCTI (pnc. 6.8).
Ana BMW3HAYEHHSHA MiIi Hi MaAanbHOIFIO 3HAUYEeHH
B MeXax PpoO3rnNaHyToOl po6boyoil 38w HRAEKS

nanbHexDhED,a 3a@BanuwemMo WOr o 3 HRAHH A
sin 0,5y, Togai
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_ 0,01%,

=—2-(d/2).
r singsing’z( ) (6.31)
AnAa BU3IHaAYEeHHSA MI HINPPL BGFHE MODH &Y € HOH
3a KytTom y , Tob6ToO
ds, _ :
i 05co$ /)2 -sing clos (6.32)
g

3Bl ponrn-2tg(/g2)o= i1109° 28"

B3HalnpeHOMY 3HaAa4YeHHIW0 KyTa Yy BiagnoBi,
KYTOMI PHOTI PHC, wo po3TawWoBaHI cnmerTnp
yepes3 cepeagunHy ©Oaswupi HeEB. Bi agcTtaHi 0, 3¢C

Puc. 6. 8. Po6oya 30Ha A[anNnsa ABOX

Yy npaknpunuinobyagoBwu po6oYMunXx 30H Ky
BUKOpPpMATUUIBGYNTOHM 3 Kpusummnmkimnpaxrxicamexc 3 |
KpuBUX PpiBHOIamaEd yiglook agaepmac .HH. 9.

Pnc.KpBu®di. pi BHIONHBDAY P@@TiONeneHr art 0|
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6.2.3) dL dzO Y j dgdgyj fds dztsy j dzdde’ L @dy Paizg d
HOdzj C Sdf (eules s te! &5 fMls Odzy ' 2

Mpun nobypgosi A[pPIRAG BUHOAlLGE/BEDKHOMM M CH @ @ 6 a
3HOB CKoOpUumRITRAE MEMI OGR28)HHAAK € ypaxyBaHHSAM
S, =%/2sin0,5 3 anmu@ABUT NA]L0I

& s, 5 &s 8 2nss
. - 0,5, ¢ st 0,5, &in0,5 sin0,5] (6.33)
r 2sing ’ '
nel, ,cepeagHboOKBaagpaTWMUUYHI n oox/ma0 K Koii B Il@O3aH3a

0,60,—-KYyTun MiIi X papgi anbHWUMWN HaNPHAMNOCRMaNBE H a
3 T GMDKKWI M BIDE& MO /1 0 MIeAH H A

AK Wwo MOoXMWnO6KMU BMW3HAaeHM/Ad BDOIiX3 HO a3 ® |
OAHAaKOBI loHEe®EaghekHI |, TpPp3)=o0@epwamd ( 6.

s J 1 1
s, =—— N + — .
2sin! 12+2l sin0,5, sif 0,5,

(6.34)

3 aHani 3y KpuBux nocTi HAO, (683 6B c T i
BUNNWUBAE, Wo Hanbi NbeudnH a>XcIAMEHIHISC a 0, B B K
6baszax cumctemum (puc. 6.10).

Y Hanpamky NneignecHeoMeXyunHAM @ X a1 6 K ” B N A
MeHLWN Mun , Hi X B ,i BaUMANpAMPYEYMBazmn 3a 117
(a6o 360°), NMOXMWOBKM CcCTawWTb HECKI HYEHHC

30 Grf Crdon

((aﬁQ

Pnc. Kp.mBA. pi BHOPI B G WHHSE/BEDK O MiNPAHOT CcuUCT
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6.24.) dL dzOy J dpdg" fds dzis § | ez I3 d3° tc dzis
HOdzj Ctsdigs™ 1 ¢

Ona Ky Fmpawi eOKHOOMI PHOT O C real ool ydleAmupiskHKan
CKoOpucsama oavHpaaMs.22)
> 1

Sy ) ( r% %232 tm 525053
sSin~g

AKWo p[fnNAa KyToOMi pa cepeagHbOKBAQOPBBHW
Car a Apunsge K aimixméd ka B U MIDY pa agsorood TO 1A
6.22) sy =D, sp =5 3 ypaxyBaHH®PM KyYymTa, i WHa
He3aneXHH] T anonoxXeHHa JNPM i NPB nepe
NOXMEOK3IHaAaMEBHBNO/NOXEHHSA MOXHAa 3anucartu

s, 5 5 DP 2 (6.35)

3 Gpb.B8mnmagHO, WO TOYHEQODRO KIBAE H3BAY €OHOHMNSA0 M
KAC 3anexXxuTb nunwe Bi g TOYHOCTI BMUBMKAu
nepeTunHY 3aBXgwlngo pniosoHykgeo B 0 °K.p N B U X 3a
obmMe XywTb pobouyy 30y makmG, 3 Bupasy (

1 2
D ———1f§ -5S coRnst 6.36
,qonsa 0o ( )

TOOPOBHHAHHSA K oDy @, mamicyadae HaBKOI/AO M i

Ha3eMHOT O KdLi oM@aBsKiawH 5 Me Xa pob6oyoi
MakKcumManbHOKW A[acs PMoyHWa gBM3HaAaYaeTbCcC4d
MeTOAMKOKW oOoULI HKNW panbHOCTI YKB papgi o03e
4N
\O‘M
may %O ‘
K [ ¢ g
Dn

Pmnc. 6.11. Koy 6r muva ap/HeEDKH@M i JpHA0 T CUC T e M
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6.3. 109" 0Oy’ WBicOHL BfipdEB ME ©Q tidzdzd -

Papi oHaBiraugi mHiI 3acobn Ta cucTewmwu
eKTpPYy HaBiraui mHumux 3aBgaHb, a npwu n
npawuwT b 3 a I HWWU MU (He pajgi oTexH
6e3nNneyye BUCOKY Hapgi AHiIi cTb | I Hdopwm™m
Biraui nHoOoi cucrtemMun.

Mpouyec HaBi raui i MO XH a BUpPpasunuTwu v
MCYITb B3 ae€e MHHHAN X3 BIM adp3aowe Trpe pBB, N A K | B I
Bi raugi i, 31 BTOPUHHUNMMN, K i YyTBOpPHI
Biraui mHoOT I Hpopmaui 1 . Y uymx HaBiT a
opovMHA@NmEeHHA KooOpypwyay. i napameTp

6.3. 1. Vo wsjl@RH Okl ktys Lk

BukopumcrtoBywUYMU papgi oHaBi raui MHI 3 a
BecCTuW B pes3ynbrTarti

—-MONbOTY Ha papgioHaBiraui MHY TOYUYUKY |
—N O N b30A Y Mack i EHW O TO XE HH A ;

—-NONbLOTY 3a NPAMONI HIi ”THUM abo [OBI Nt
l sdz'' s dzO t1 v

Taki un MM/aB mK OVHOYXB a T U NnacUBHUM abo 3
KopumcrtTaHHAaM pajgiokomMnaci B, papgiocuct
1 OMmMdoeodedds f wdz! PIHIAZ Ha3mBaeThbC S noni -
CTi MHMUM 3 HauyeHHAamo rKKMo r(o3woa 3/BMKi)a 16 e33a
TMPYMNUYOMY NO3AO0OBXHSA BiCcb JIA NOeEAHYETHL
B ubomy Bunapgky JIA onucye KpwuBwae H
3BY papgioagpomi a.

Puc. 6. 12. MacmMBHWMUM NONiIi T Ha



dpSCIsdodzd?2 MmMysmas PHIdzBMKkO HY e TbCa 3 B
Bi TPy UbOMY 3HadvyeHHA KKP BceaailoBIg ME N
po3paxoByeTbCcd abo BUMI pweETbCA, To06TO

Bi AXMNeHHA Bi A 3Q@PHEDTOR HEM@MUYRBWHHW B i
yepear o y)asmMa®o 4yepes nMoXxwuokuwu niasmbyaB a t+

SHayeHHda KKP. Ana KopwuryBaH HEK Y¥BXEMCEEHHHHSS
nPW NONbOTI 3anipmaBe@@T@mwTAPI8 CTOPOHY

pajgi okomMmnac a, Np w Yy OJp00BMOYP O 3 § @ YBEMH3HHAA 4 a € T
KypcoBuUX KYyTi B i Be/leCIeHM®ME nonpaBKW HE

6. 3. 2.L @ty tsdztsy j dada”

l sdz'Ll@iz’ ‘dg'te’ o dzed - i ppd@a’ea bca 3 BUXOA
3as3pganeri agb po3pkKkOPENOr dlpnmeBserHOPUCTa
MOMEHT BUXonay HRee TBR&EE HrOmAppP,e=n KKP, A
BU3ISHauyYBmeToCHI B NMBAENM pirc. 6. 13).

MpyuboMy cCcni g BuUTpmumyBaTMm pPpo3paxdi,HKO
AK e BCTaAaHOBNWETbLCA H a NMOKaX4yYunky APK,
MIOP=M#IP nepn-M@APepeg po3paxoBaHe 3Ha4JYeHH

Mpwn BMUKOHAHHI Buxoay RHandl®fly goza ngo
(nonit Ha a6o Bi g PHT) HeobGXIi AHO Bpax

BIi ANOBIi AHY ,JonpeasKyodpMiP

Puc. NoONi&iedpi BHU X nNeneHr i B

Ha puctouha IdUuk@ay apgx3yB oHpao THYT ypaxysal
ynepegMBHRIghD2|3pagd w,c pomogoyxoBbac Ao p MYy /10 |

R=V?/(gtg g), (6.37)
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feV—WB N AKI CTYWw—K/YITT aKkpae,B Y C K OPEeHHSA Bl NTbHOT (
3 TpukyVB@®wmma psae Ssi MBAMA, sze=DA

T o gsinD y, %tg( D2)sin( ), a o sinDYy, =2§sinz( D3,

3BI oKM Dy, arcsirfgezDB sin( DQ): (6.38)
9 .

[flonpaBga HPWaxyBaHHAM HeobXi AHOT O y
3abe3sneuyye Buxi g Ha NPl 3 3apaHUM Kypoc

Hanw6i nbw n@aElkPIb BIMOK/IOIHTY E TbCHA 3 BUKOPI
pagi omadki B CBbH,Hasppawmpep vapepBm@O nNOT

Mne. Me anl Prll yacrTo BUKOHYHKTDb, BUKOPUCT
MOKaXuuek, Ha H9KOMY Bi gobpaxxalTbCHd 3HS3
MaHI THOro «Kypcy JT1A. B ubomMy BUuRNnapgkKky T

3agl@aunesneHr i B BCTAHOBWUTWNW Ha MNOKAaAX4YNKY
Kypcy nNnonbOoOTY nNoOoTpibBGHO A[AOMOTITMUCA CYMI
CTpPpi NKpoowmaagary

Mpwn apToMa@ZMIIOCHO®MY no3nabl @fly maknunsuni |
HanpsasMKy Ha KYTOMiIi pHUN papgi omals k afapgho E
LbOMY HeobGXi OHO BUKDHSMMPMNI pa B HICTFAM H & T
MOTOYHE BUMI POBZHMHBMHIAGMH e HieHPRE & § H e . B
Bi AXxuneHHa JA Bi g 3L, Wwo BUHUBEBWAE. N M
NOpPi BHIE

x= (A-MNPED. (6.39)

Puc. 6. 14. KOHTpoONb BIi A XUWNEeHHA
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BennuweHaapamMeTpom, 3 aK &1 [X W BRI BHIANIMC HKYE
Ana BusmmuyedGwmc nwBay 6e3nNepepBHO BBOAS
panbHiBdTAb papjgi omMmasaka,/[naa T3aak3oma 4 elHHR  n o J
N3W BUKOpPpMUCT GMBpywaTabl H(YWiobr o BepTuUKAanbH)
nogaeTbCcsa KepExgprapanopoHAWwN IBI @IXHKEHI@M H IO

] 5dz' LsOdz" ‘dg' te' o dzd m o "BiMirKsiOmzj B. 3 apgaHy T
3ai ncHwBaTnN3 aMé&®Bb o(THMO iI3T BUKOPUCTAHHAM
pagi ocnmcrtemu.BuBlpauy ayebTobMeyD A @ a /BbaHgi aCHTOLI T
po3paxoBYyeTbCcA ni Hi "THeADyrDélp-enxe Ay A-) H a
KYyT po3BopoTyYy JIA onBDT BMXxOWyHBHaB iogp 64 a
pagi omadka ago 1A pwuc. (6.15).

Puc. B#xi9. HaiwmigE@amHWX Bi A CTaHel

Ana Buxoay Ha opbi Ty MapuwpyT nonboT
PO3BOPOTY He -0OpépumpBamuns@®G HOTrpndlAr py

Mpn aBTOMaAaTuu3aui:il p3 aup @HOH H a8weqHaHAa  B1i0
Wwo BUMI poeTbCca Ha 6o0opTy JIA, mHOpDoBMQE TE
Mpnm yYUbOMYy nNnapamMeTpPpoOM ynpaB/ai HHSA MNO/NbOT
Bi A JE34UD;—D. Cur Han 6i UHOT O Bi 4 XWNerHHH
BUKOPUCTOBYETbLCA ANd ynpasBni-mpwmnageyp T
nofgaeTbCca B aBTOni NoT) .

6331 sdz' 5 L O HBo' d dzgd B BOth tokz s ts a3

Moni T B 3ajgaHoMy Hanpamky (4gnsa BUXO
OCHOBI HaBiraui nHOT | Hdo/pMauo i p MNDH OV

pi 3HOT O TUNy. A K npaBuno, L S 3apau
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aBTOMaATMN3O0OBaAaHWMKpPY B @ancoo/obi OBT O M, a Kepyt

nponopui MHUN BeNUYNHI 6i YHOT O YXMWUIMEHHSFs
Mpwn BUKOPUCTAaAHHI KAOC nonoxXxeHHAa JIA
3a NMOTOUYUHUNMMU 3HauyYyeHHAMMN Bi ocT aRdii il
pagi oneneHratopiB (puc. 6.16).
Hexawn A, O 3 HaX o BWAT HACSH WE ToOYLUiT B

KoopAauvnHaTtBmuuy, @ KoDd nexezswms HagaceE
Pi BHAHHA npamvMoi zifjwo 3' eAHYE TOUYKMU

d;=RginG z5- 1 & (6.40)
AnAa NOTOYHWMX 3HayYeHb KoopagwWwHAT pi BH
d,=RsinQ zs5- 1§ (6.41)

BU3HAAAAaApPpanenbHy 3apgaHi n npaMunimn.
YMOBOW pyXxXys @/hWAze T pHHEEEIDC T b

Mpwn BI AXWNNEHHI Bi 4 3ajgaHOro MapuwpyrT
d,=RsinQ zs5- 1 & (6.42)
B pes3aynbTarti pPpi WeHHHA piBHAHHA I nop

A obuymnmcnwBanbHUMN npucrTpi i B NWEPOOKOQNBACEM !
yXumnelgHmWO 3 Mi HWWE CBIi W 3HaAaK Ha nNnpoTwuned
[ BNAMBAaAae Ha BIi O XWMPIKAOHLY CiNn CHTae MOo/p THYHIL Y

Pnc. NMNobo.Nni6&. 3a [JOBIi NbHUM MapuwpyrTc



3ad3HaYeHNMN cnNnoCci 63Dy mMKUVME P WENBTI 01 KA K
3oOHW pgifd Ha3eMHNX papfgiomMadaki B cucrtem
WMNPOKEe 3acToOCyBaHHSA npu 340i icmaepatcorma@a
HaBi rauifi

AK Wwo npwu 3BUYANHI I TpacoBOTI HasBi
npoknagawTwabdd® wBa gmMmasior o (pwuc. 6. 17), T
BUKOPUCTAaHHA BCbOro pob6boyoro npocTtopy,

Y 4

Yo [,

v

Pnc . 70p.i kHTauyi a nitaka Bi BQHOCHO ni H

Ona BUPI WeHHS 3aBAgaHb 30HaANbHOI HaB
Ka Bege onTtTumumManbHYy O006pob6KyYy |1 HpPopmMadui
moaamipo ©6i yHe BIi gxwmneHnHsa NA Bi g 113U
POMI XHOT O MNYHKTY MEapBWpWTBMIi ge@aTnepanpa
A1 ACHUWTN MaHeBpPYBaHHSA.

W IO W 1

6.34f jlstsH ydmdzj dedg® " v Bk

MeToA 4Y4UMC/NMEHHS WNAaxy TPYHTYETbCA Ha
ni v a&kw\yo g o noBepHAKILO 38MmMioc.MAaTKOBIHIDO MO KE
epebyBaB Yy TOWUYLUBEKITPOQRO@MD@ YA 89 KO@ATAI O/ILC T €
TO B MOMBE@TOYAOGCYOYHE NONOXEHHAKBOPRNOBI

|

t
r(t)=ro +yv (t)dt.

to
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Ha ni 1Takax B OCHOBHOMY peXumwmi Yyncr/
MIi CUEeNnNO/TOXeHHA NiTaka BUMERHABTHBKOLCD Ba
WBWUWAKOCTI I BKIBIT yK spHoaso1l] cuctemun. -lMpwn
OPTOAPOMI UYHI 1 Cun&Z qnNinc .k oubpdi)raHr s K 0O
BUKOHYETbLCSA 3a QopmMmynamwu

t
(=% AW() di

to

t
() =7 HW() dr

to
es,% —nNoyaTKOBI 3 HayW{th=W()ros @ p-MWHB B T;0 B X
CKnapoBa WNaxo0BOIT WB=WI)sio ¢-TNi O NNeopsieb4oHTay ; C K

Y«—OpPTOAPOMIi HYHUMN KYypC NONbOTY.

Mpwn Ba Y1 MBoB3 064MCTEeHHSH CKnapagoBMWuX n
NpoBOAUNTbLCA 3a AaHUWMK TRO BIHTAHSEHMHIIO ULUB W [
U, wo nomymBORWBKXIBB HaBi rauyui THOTro TPUKY
3anamM’ aToByBaBcC4.

6.355 Y dzj C fdz MmdMmlsj &g dzOoe ' ¢ Oy

KomMnnekcHi HaBi raui MHI cumcrtemu B N
3aco6i B Cyctmwmicaem. KoMniekKcyBaHHSa nonar
Hpopmaui o inpouxogMerxabo GYHKLULI OHanNnbHO
TPUMaAHMUX Bi A Ppi 3 HMUKX BUMI PHUKI B, O N oo
M3HAaUYeHHH napameTpi B. MoTpeba B oAt
apamMeTpi B 3a A0ONOMOTIOoOKW NPUCTPOITMY HNXC
pMuHULMNOAX, obymMoBneHa TumM, O KOXEeH B
ciM BMmMOram, uwo npepg' AapndawtTbcsa 40 BMUN
Tak ©6GarafTto i Hepui "HUX HaBiraui MnHKX
YHOCTI ; CucrFemmoddBAAXMELe H BdLI3+ 5 1 vao TR M
3acCTOCYyBaAHMKINN XY O DayXIbMIOMM» OP N OHDY Ab e
«namM' AaTb» NPU BeNUKNMUWX KyTax KpeHyYy i Tat

3aszBuyal Hamb6i Nbwni e pekT Bi A K O |
06" eaAHAHHI papgi oTexHI YHuUoB a¥di BHe p @ Hiy mDO ¢
nepuw 3 a BCE€ TNM, wo T X MOoOXMWnO6KM MaIT L
NbHO BI 4 pic3nHpsAoKTYBEC Si,X 1LPIiWes TPy BaHHSH

o 3O 3 W O —

—
o

=
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KomMnnekcH.i cnmcrtTemMm OGNANUXHBLOI HKkaaBH & /AWl

BUMI proBaHHSA VORN myDIWOR) i JamBBrREMOIgI K1
BTOHOMHMUMM HCceMpcuTi eivHaoMM H aiBi rauyi mHow cwuc
noBgi TpaHuxl)emeaeprmvmbi( €ypcy I BepTukani

B cyuyacHMX 6GopTOBMUX HaBi ragnBaAaHD

KOMMNONEeKCYBAaHHSHA O aHMuX CYNYyTHMUKOBOII Ha
i Hepui "HOW CUCTEeMOHW.

Y HanmnpocTi WMX BUNajgKax KOMMNONEKCYB:
CHOBI B3a€MHOI KoMneHcauyi i i dbi nbTpa
o660 3gANcCEABEBUB@N 3a AONOMOTNIOKW ONTUM
l obupawTbCcAa TaKMUM YMHOMBI godB I OgHM MAGT
pUTeENpIiMM TKN OUi HIOBlRXI BPpaMBBPTI ayi MmH
Mpob6newmi KoOMNnAaeKCcyBaHHSA 3 BUKOPUCT
MeToOAi B O6pobGKM AaHunX HajgaeTbcCA Benwu
npo6nemMm BUXOAUTSH APF UpaMK@N JaHOT O n

[ "] OkicO fl[7-&X [14-15k 6 :

u

X 0 0 O

Stsdzstetsdzt dz2' L Of d Is O dzdz”
1. Wlo o3HayYyae NO3MUWLI OHYBAHHA 06’ eKTIi B
2. lanTe BMU3IHaAaYeHHANODINBKBHHEA DOBepgpXAH
3. llo BM3HavYae rpapgi eHT NiHI T nNnonoxeH
pagi oHaBirauyi mHMX BWUMI proBaHb?
4. Ak MaTeMaTMUWUYHO ONUCYHKRTbCHA MNOXWNUOBKMWU
5. 3a daKMUMWU KpUTepiamMum pgaeTbcsd OUI HK a
Mi cuenonoxaflHga 006’ €eKT
6. JaiTe BMU3IHaAaYeHHA pobBOYOT 30HU paagpi
7. AK BM3HaAa4YaeTbCd Mi C LU evigDalmiKemManano ® M
8. AK BM3HaAayYaeTbCcd MicUENO/TOXeHHHA 06’
fanekKoMi pHOT cunucrtemun?
9. AK BM3HaAa4vYaeTbCd MIi C LU evigDalmiKeKkayMvo iop
10AK BM3HaAayvyaeTbCsd MicULEeNnONOXe-HHSA 06
AaneKkoMi pPHOT cunucrtemun?
l11.HaBepagi Tb cnocobwn HaBirauii 06 €KTI
122Ha YoMy T PYHTYETbLCH MEeTOAL UYUUCNEHHSH
BMU3HayvYaeTbcCH NoiToaHKHaE? NOoONTOXEeHHSH
13.Y OMY nepeBara KOMNNEeKCHWUX CUCTeEN
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7.1.1. 1 todjLdd@AugiClsdd?j dzd &, G OR' BEOYS '

HeHanpaBneHI (ND8 A Noo-Mractionah Radio  Beacon)
peapctTaBnalwTb CO060KW nNnepepgpaBanbHI NPUCT
ACTOT HHae HaaHNTpesABMii eiP @101 O MA AR MAA B HEIPHMNHBH A
| TARKB ob6bnapgHadHi aTomMamm APKBY ppangt
e poogma abo A N a8l xm@praBae fjoeHHalBgir o & i iPHA ) no
e poap oTvaonmy. Taki preaKioGKa 3 M 1& 0T b C A np
afgi ocTadHIPICHEWn ™M TOHWOWTBBUKOpPUCTOBYBAT
pradi 3auyi i KaHany 3B' 43Ky 3 OAHOTMWMWNH

OBHI WH I oigBMP Gz A

Puc. 7.1. 30BHgwei npagroepnanpius

MpumgH a papi ocTaHUIi A npus3HayvyeHa pAan4

pagi oxsunob ,JIABaszAaaMEBTHAEA KYypcoBOT KVYT

KypcoBun KyT paAKkYTT akKIi IN0OBIKKBINHBO

HanpaMKoM Ha I[IPC.

(

Mpun BUKOpUuERaMWIAKYMPCRYBaATMNUCA HaAacTyHN
-po3ni 3 HIPECGHHSA
-noni T «Ha» abo «Bi ga» MNPC,;
-KOHTpPONb WNAXY 3a HanpamMomM nNpwU BUK
-npuwBeliAB panoH azediP@po@y agiH@ATHEHEAA a A K U
ocn) ;
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-nob6bypapoBaneape@B pIWIAA A K@D @WH MW H3A 3 B0C
MPC cuctemn OCII,;

-pe3epBHUIN KaHanrn priaoBii OT3PBA'»5 3 K § P €33 € K
cmctemu OCII.

Puc. 7. 2. BnsHayueHHda Ta Bi gobpaxeHH
3anexHo BIi A 3aBaaH©L, L1l O BUPI WY OT |
noAai NnAtTILOCCAA @ & H i i oKpewmi . MocapgoyHi
(AnNPC) i 61U XHI (pnPC) (puc. 7.3).
I ii ii
© 1100¢
400 0280
|
eiltejud 2 [t | o dz hodz B {fu
Cldzzls el hodg
()
B | 756
e 65006 11000

1 sedz hdg 2 [

9 PR
I

6500 11000

Puc. 7.3. BapiaHTu po®mi wakcHse MIIPG axa oy
«OCIB~B cucrtvemi BMC awctaegwkin ;PMC nocapgkwu
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OKpewmi MPC (OMNPC) noAinnosaseE pboCmp GHMAH ia.e

MPC B pawnoHI aepogpomMi B MOXYTb O6yTwMH
Bi A MOBI AABCOIOXp TYCHOBHMUX 3acobi B papgic
ancnetTviép MO Xe nepepgarTwm HeoOXIi AHI
BUKOpPUCTOBYIWYKNM pganbHi TIPC. EKi nax MO0X
3a gonomMorow npummmadva APK.

MocapnpoyHI MPC BXopadTb A0 CKnapgy o006
cnyxaTmprpieadHIlAB paiMoH aepoagpomy, BUKOHSa
MaHeBpPYBAaHHA i BUTPUMYBAHHA Hanpamy
nocapgkKkoBOi cmyrun (3MNC) . Bc1naoesowB 1 B®IACH d
BCTaHoMBliemaaBliemd 17 novyatTtky (puc. 7. 4).

B3oHOHWIPEBBEaxXaeTbCd panmoH, B Mexax fAKkK
Helw CWUrHani B 3ab6be3neyye BNeBHeHY | HAOW
KKP He ©6inbwe = 5°) nenedHr a, BUMI psAaH
pagiyc 30HUMU A1 T -B80.1501&Mm,kmnsa BMNPC
[ Odz: dzgv f{ to 1 dzdy dav fted

tOH"' MO tOH ' s od

________________________

LY Ry

Ve Vi |

________________________

1500 150 ‘

4000 2000k ‘

Punc. 7. 4. BukopumcrtaHHa [NPC B cuc

OJanbHi R MapKkepewWmH apna I3iyoeEM a B B O € pHeeBoi Opx|
BUCOTMU MHoaUldb O MWA (8 M@ a1 i O B MOCHD,T O MBIl [ C T @ H i
NpM3emMneHHsH i roToBHgOTI3abepmesBaMNHSACV
Ki HueBoOoMYy eTani 3axoagy Ha nocapgky.

BAMXHI I MapKepHUN papgi oMasdAaK CWUT3Haa Ni
pajgi opvmocMMmomOMiT@Eep NPURNHATTA piWweHHA Ta n
nocapk#wu.
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Kpi m BUNPOMI HIOBAaHHSH BHMbC O KIB € a c3ta0 T |4 10 ¥
pagi otener pagHol asoypoa3znnepaspamHBEP.Cc
NPUCBOWETbLbCSA AOBOXOYKBEHUN Teon@aHDDPHIBIE
(nepwa O6GykKkBa 0nNoO3MuWBEHW3MI 3AWEPE . WA LMY GHA e :

Ha aepopgpomax, e ob6napgHaHH4A BCTaH
3axoay Ha nocapgky, MoO3WNUBHI AMNMPC i B Ii
3axopy Ha nocapgky (pwuwc. 7.5).

DI LM
f7 < | f7

Puc.Bc/ltmtébHoB/1eHHA no3uBHux TNPC pgna pi
3axoany Ha nocapaky

HacToOoTMWU OMPC opaHakKkoBI an4 BCIi X H a
NO3BO/MNAE NpPpW NONbOTI Ha AMNMNPC agna oAHO
OAHY 4YazxaoOoIWBUHEI papgiocTaHUui i BMU3IHAauya
3Mnc, wo nNpauwe B AaHWUN MOMEHT.

Ha aepopgppomMax, pAe € ABI napanenbHI

[ BEMPC aonga KOXHOT cMyrun dAwpmasa 7i. 6)i. B &L\

fs fe fe fs
@ @ O O
AP A 1 LU
fa f3 fa fa
® O O O
311 3 b bY
Puc. 7. 6. BctTaHoBneHHa no3uBHux I[PC
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bJtosHicSA3dz c nfybktasr bnpRABE HAA Ha aepopapoc
3abe3znevyeHHH noganbwor nnscanxpooalye Heno N M@
NPOOBUTTAM BMapB@aBIiepgXeHOoLtH CXeMOolH.
BCTaHOB/MIKKT b, a K npaBunno, Yy3L0OBX OCI
ypaxyBaHHaIM 3ab6be3nedyeHHSH H & MBOU KNobpUM C T @
eKi nafkAnMum B MUK OHAHH.I MaHeBpIi B, noB' A3 a
CX e MO 0, a TakoxX 3 ypaxyBaHHAM 3 abes3n
3pyyHpgom@anyrosywyoro n@&pcoHany (pwuc.

1 sL O OJ tesH tets didzik a frbpieaggeadllAr a pa i OHaBI
Touky (PHT) noagaclarepaomipoapiMi iMmoliépmnyg.
7.7, B). Mo3a aepoapoOMHI ONPC po3Mi WyHwWTb
BUXoaAnNW KopupagopiB noBi TpaHMx 3o0HMRAOGO nvy

[Mo3a aepospoomsHIii 3Qd&RET 0bOCYIK B @ 3 MMBIHC U T H a Jl
AKNWN nNepepgaeTbcsa BHaKiBm aAxd cxragon JRWH.Y8 0u e p

b jJticHicERdAT egé pat0Tb NO3MUBHI be3nepep
NoOBMHHAaA OYTW Takow X, aK i y AMNPC i
BCTaHoBNnwBaTMicfa cni nbHO 3

Puc. 7. 7. Mpunknapg po3Mi WeHHSAS aepoapommM
O-aepoagomerMH3iI g aepoapoOMHI
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7.1.2. wuilstlkcC zisdiztistO @& @rizCEyf & O dzy "

1 OL j d3dzj tsB dzOH dz0OnlzZY a €lT{btc 1 3 nepepas
HacTpPOWKMU aHTeHWU i KOHTPOANbHOTO npwu
nepeMMUK aHHA H a pe3epBH aPROOIMEZTHWAHHGT TH
aAaHTeHNW (KOHTPO/NbHUN NPUCTPIi N He 3HaEBIXAI
(puwc. 7.8).

- B
[
LT ¢ 1 tt

JtU—O‘X—r.{Z_

] o
01

\ 4

Pmnc. 7.8. CkRRBG@GH®-6HEN agocHmanHiaBiga “a MBA DT AW A H Y
MOAYyNAaT-eTpo,HalAlb HMIW T eHregpaOgT, 0 d BBIY ;
MMN-ni gacnvnnwBay NoFyBKkHO®MAT ;N ALILY I cwu

TnnoBa cTpykTypa [NPC nokKaBBaXH3g] AHTa . P U

3 -36yAHUK HecyuyYmx KonumeBaHb,

BlMU-6nok noagi nbHMKa (NOMHOXYyBava) 4Ya

MMN-ni gcuvmniwBay NOTYXHOCTI ,

AK—-aHTEHHWNUN KOHTYPp,

MHY-ni acmnwBady HU3IbBKOT YyacToOoOTMWu,

M —-mMopaynaTtop,

Tr —-ToHanNnbHWUWN T eHepaTop,

AP—-aHTeHHe pene

l1 jtojHO8@yBMUY all BUNPOMI HIE bes3nepe
MoOAYy/nNnboOBaHYy TOHOM 1020 TIu a6o 400 TIwu
po3ni 3HaBaHHSH MpeC. B oKkpewmMunx BMUMNnapjgkKax
pi BHI wy mi B AnA po3Ni 3HaBaHHALEBFWWBMAIH
HecyuJyol yacToOTW®. MOTYXHI CTb MNepepgasBav
HeoOGXI AHY MIHI ManbHyY 30HY Ai i, [ CTa
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eobXi aHOI

o I w X

ans

I noBarT. AHTEeHHa cumcr
a3BMyYyall HaBaPRAKYEMETST MWNIi Be 3 MacCMWuBHOC

e Ma ABNSAE CO00OO0K

Ni ABUUEHHSA

KKIA aHTeHMN

rdmlsOdzy’ 2dzj pQatlbe @dzdzl i € 1o

OBa@XYpOBIi OAHUIN

arnbpoo BHIiOoTHAPIbL O/KIi Hi T 3 B

eNNKKNX KyTax Micuysa.
3 > BNy p» M p» AK AP  |e T)Zf‘
1 1
MPL] ocH, MHY |» M ] TT K
MoBreHHs Mo3nBHWI
Puc. 7. 9. Tnnoea cTpykTypa TP

3abe3neyye
"A3KY,

MPMoXe nNnpaumpaAaBEuvBMAa&OPMCTOBYBAaATUC A

3B' A3KY.

Mpun po&otsdeMagi OCT aHLUIBA HMAEXaAWKWI HNX pe
1) Isjdzj ctcOB fzlf 2 pexum

P

onvsadapa
2) IstsdzOdz' (Mzff D — pe xum

NoO3MWBHUX BIi A4 a

HacCTOTMW H e

3) Isgzy W sdzdzd[2) — KONMBaHHSH
anpyrow Bi A
ogadyi cwur Hani

MOTYXHI CTb

a T

BTOMaAaTa

amMmnni

nopjau

Bi o6yBaeTbcC 4. B
MOoOAaynauUi 9 HecyudYmx Konwu

Hi X B PpPeXWUMi

aBapi nHOT O

3 ac

Mi KpodgoHa

B ( AMNC) .

«TNOT ».

BaHD»b

abo

nepegaBaya B

oby nepepgauvdi
NnpauwLwe BUPOXUMI «
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{dnddd wselsd {4

PexXxunm poobGlocde HEU O@ € NoO3uUBHI , ¢Bace n
s s dzOd» dpdR««s j dzj ctoQW A2 pepBMiHac BUXOLi T
reHepatjopai ¢ Hanpyra TOHAanAbHOI yacTOTYV

(pnc. B..10Ro® pkteoplyET OMAT NoOoOA@HY . CKOHAAKE V
KOMYTYITb nNopgadvlyiBikpgBOBHAEKMO HARAO MNO3MBHMWU
MPCBamnni TwpHymyTfd pinpbBOAMTBLCA MOAYNAL
1Y kKkonwsaH®B UceoHkeopiafrdoddp mae T vB)7 ( HLEOM P y (T o uoc .
7.10, 9).

Mi opexmm «Al» 3acToCcOBYyeTbCcAaA Anai 3 a

NOTYXHHWaBBINUWKY p[aNnbHIi CTb) . Mpun uyubOMYy &
rBY, AK U N dbopmye B Y KONWVWBAHHSK,O TR BAHH
Bi O CYTHI . Ha BUXoAMi miNyaw/opBoaOTr a C A O TV
HeMoOAY NbOBaAHI KoOnNmnBawHws .307pdDpumBOMI HE:
KOnuMBaAHL bopToBUMB paged@ra@RacHeM 06y ae
NO3MUWBHMUX. nna T X APKO3 By a@ayeaaByWeT bBC 4 C
aMnni TyagHa wMopaynaugi a.

PeXumo'«WLts8@agace CUT Hanu MOBHOT | H

Moaynsaui a @4i0oaHvme THLUCT M 1A 31 R /Mo YiaHcaTnayTyH 0l 0
HaaxoaaTthb Bi 4 Mi KpodgoHa amcneTyepa.
TenedoHax, Ni AKNKWYEeHUWX A0 BUXOoOAOAYy NPUKN

U, A

S S

UrguA

/\/>t
M>t
g

J\N\Nt

Pwnc. 7.10. i arpamMu curHani B, wo
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¢ dzls j ] ezt OH ' sMBOzgHPaMae Aimap@ayneH.
B TOPWU3OHTAaANbHI N NNOLWNHI 61uvaeknyb oA @ H E
aHTeHa ®HBuuaeb&iognz0 AP 6a nwA EMPC. XBUNb
(i MnepgaHCc) aHTEHW CTaHOBUTbL 50 @mHBME
BepTMUKaAaNbHOI nonAapusauyi €. AHTeHa 3"
KoakKcianbHUM Kabenew.

BaXnmnBow xapakTepUsjTim ki id dals TigsHm) s
| OHOWEeHHH MaKCUManbHOINIO 3 HAaA4YEeHHSH ammir
BWANI B e pie gHal il na o HaMWMeHWOT O 3 HauyeH
nocTepiraeTbcsa B Yy §AH cHCATUAVXE Hill efBG [1Bi 3/B3HEIHER
—A., LeaMWMnni Tyaga napg-aaqwMnosiii TXygmpan iB i pAONT O

KCX w7 OMA—A).

> 0 X W

7.1.3. 1tddudt twisEstlsdcOH " sMis Odzy
7.1.3.1. lteddeydy odL GOQY dadzhi & dzapdingtse He

Ha HanpasB neampaysi oxxmwmnbe MPC i BUMI pi K
€/le MEHHaTNap a BMEmM@ nNbavi eHN aBToOoMaTHOT O p &
No34O0BXWAOT ocCi

3a no3ao0B/WKABLGTAHMENIWET HARDpP & BapHETeGH 11 AT
PyxomMa 4YyacTwunuHa uyi €i AHTEeHNW B pPpe3ynbTa
yacTtoTtunu TMNPC, noBepTaeTbcda B HanpamKy |

noBepHeTbCA Ha BenunmYmHy BIi aniky KKP.
3HaYeHHA papgidigesisauBBegeHHd nNonpaBKMWU
APK Bupgpae 3HaueHHAaA KKP.

B APK aAakpampaBaeH®FH M B UK O pardztossof@ T
G tsdz tsd3j lateidreda@ p wWiYH nNneoBepTaeEeTbCcyWpPY RMA

BUWYyKYyBanNnbHa KOTYLWKa. M 1N A pHYOXpOMOai [ O 01
NMNOLWKHM BUTK a aAaHTeHWu B Mmor o BepT MUK
eneKkTpopyuwi WHI cmunnm (e.p.c.laempismeBa
3ycTpi YHO, OTXe, BUXI AHUMUN CcUTHaAN pamMKy

O6bepTaHHHd 4YT/IUBOTIO HEOREMENT B/ GHUBEH Y
CMrHany O HanpaMKy HY/NIbOBOTIOoO nNpuimomy
nepepaeTbcd Ha I HOMKATOpP KypcoBOTr o K\
OaonH KiHeyub CcTpinkun (rocTpuin) NoKasye
(TymkwypcoBUN KYT abdlAmMMBgHOCH@NIRENEHT
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Ona Buspgae AP K 3 acTOCOBYHKWTbCA aHTEeEeH
B FropM3OoOHTaANBRAINIP a B MEO/MAMMMUN BOCT AMMN y S
BUXI AHOIO cCcurHany 3anexunrteob Bi A aiMin @&p
tc Od3¢ BOHO S d3J &6 U e HzO .

t ORCtso 0O PdkzEp@@OpoOCcTIi WOMY BUNagKy, A |
BepTUKROBMON I3 OB AHI papgi oXxXBWII HaBOLOgAT
nnevyax paMKuUu. YTBOpPIHN MPUYLbOMEPEFPWYE
B NPOTUMNEXHUX HaNpsaMKax. AMnnani Typga pe
3anexXxnTb BI A4 pi3HMUI a3 Mi X yTBOpPEeHMU
MIi X CcTpymMamMum BMU3IHaAaYaeTbCd Ppi3HUNLEW XO
pamMKMu. HanpwknapggXx eBivp/ub  NEY, MHeaprmuaesHMa, angyg a 9 p

N1OLWNHMU aHTeHNn, papgi oxBWII OAHOSIAPH @ .
YyTBOPHOKWTbLCA OAHOYAaCHO (pi3HMUA das M i
HaBaHTaXeHHI LOpPi BHIE HYNI.

Oi ar pama® aB /meHHTodfHFMA rBOpUM3 OHTanNnbHI N NN
Al arpamMu H@MaBamwRaaer eRyypna-x 4sumnapgki B T
pagi OXBWUNb MNOKAas3adHI Ha pHac .gi7a.rlpla.mi 3 Hoa
noyaTKkoBa @Masa KonmseaHb pamMknm gAKE1l HEN
BipA 3HAE€ETbLCA BIi A a3 u KH&R8As.3atHL® aHlaa ]
Hanpuigmapg,nonlo XedHHaAT K 0 B ag ida 3-8 G(2p7n0c°. p). 7a. 1

-gK-l .'223’ Up3 3.X'
"f
i11\ 1‘|2

Upy A
R /\/V\N\/\/\/t

C — Up2 A
. >t

I Up3 A

AjtesdBOC dz' Is &

Pmnc. 7.11. BnsHaapeHH D CKTYaHQ,0 B O IP@A MK YOTB O 10
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B CYyyYatHEMKOPUCTOE BAeT 5RB3g Isted ydz'® waddd
CKknapgpawtTbCcsd 3 ABOX B3a€EMHO nNepneHAOWKY/S
| Bdz' sd3g BsiesAceo 6 0 1O npucTpiimn 3 N B O X
nepneHONKYNAPHNUX KOTYIWOK -poOTo@MHA,E B IPKY O
BUT nagpgi BUTK a. KoXHa 3 HEeEPY X OMMUX K O

(puc.. 7.12)

Y KOTywkKax T OHIi oOMeTpa YTBOPPGAOTTibICFHAK M)
I 2 nponopui MWHU11 Bpiz 4 NHdEBN @HMO K pes3ynbTy
MarHi THQEDOINOa@ieAiTbCA 3 HaNpPAMKOM NPUXO/[
3a [ONOMOTNoOKW ABOX B3a€eEMHO nepneHAWKY]S
eneKkTpoMar Hi TuHe NMPAU/Ke IoMBEME PBeITAB O P IOE T b C 4
none roHi omeTpa, a Hanpsammok npuxoAay
pPpe3synbTywYOr o BeKT@Pa MarHi THOro nons

Oi ar pmawia@ a B /peoHTOoOCpPTAlT Ma€ TakKy X Gopmy,
Mpu pos3BopoTiU p=o TI0IP@RT HaB KanpAaAMKY pesy
1p(@abo0o B HATMPK MHKayn poyar a Ha WOr o BUXOAI a

CnpsiMyBaHHA NO340BXHbOI
BiCi ¢niTaKa

KKP
K e

Pamka 1

—
g

Upotopa

L=

‘
1
1
1
1
1

Punc.2 7TBA3 HaYeHHA KypcoBOro KYyTy papgioc

FoHiomeTp
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7.1.3.2. 1oPd&gtdf{Hiotstgrttdsds t©OH' SERY O

Ha pwunok7a.3laHo cnpouweHyY CILPBK/THPHE .
Hanpaegem/HepRWH-AH e Hanp aHmeHYTPNMpuninmayw g BT P
3BYKOBOTO KaHhi myp;Tp ®YCUT HaANYy ¥ Ndpaa3Bo/iBi VHIA
ONCKPUMI HeasTeokpT;poaBoeyim cn@Aa4aTynmk .

\/ o

f
éL,ltl
|
|
|
|
|
|

\4
>
-

» | OG Ots dz'

A

clof:

Puc 3 7ClpoweHa CTPYKTYpPHa cxemMa

CyuyacHI APK npaywoT b B Mi XHapoOo,
150..1799x ' MepeMUKaHHH HaCcTpPOWKMU A p VB4 agn |
aeponpomMHI pagiocTtTaHuyi i npun 3axopgi H a

MpuHyuwmn [ifl APK 3acHOMBaWwRABBRAUVNEIMEK @ @
pamMKOBOI aHTeHd) . (PA) 3( poyacH.i eT. IBep T UK a.
FOPU3OHTANbHI N HWaropuxsi eAOB@TTiMamy Bi Ci M
4yi TKO BUPAXEHUMMU HanpsaMKamMmmu HY TbOBOT (
Bi QHOCHDO oaunH °SopHEOUTEek Tp@amMalI &l THE nosn
nonAapus3aui el HaBOAWUTHL B PA e.p.c., a
npuxoay papginoxyieanm /Bin.x oQuur HHaa MK M B U3 Hayace

€y (1) = Epmsin ain( ), (7.1)

flew, 2fg — Hecyua yacTOTa CU[gha /M@K PAMA DK
aMnni TypglakgTpMEC X; HopMannw A0 NAOWUMHUM |
pagi oxBunoe. 4 HaHpBE@KTAPWUL HaNPyXeHOCTI
Mar Hi THOT{O-— BrE/TioR,-NMYMaomar a, WO X a poakK T €
NoOwWMpPpeHHA p.apiocurHany
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MakcumManbHa amMnnk,T gA®@ e XnwbH a By [ H a

eneKkTtTpoMarHi THOT OO nons4a, Bi 4 Ki nTbKOCT
BnactTumBocTenhw ocepasas, Ha SKUW HaMoOTaHa
e.p.c., A& PLEOM KN O3WMIHF a€TbCA 3 HaNpaMKO
6=90 a 6®=270, i e.p.c. 6p0 m@mi6+HIRDE O p MA KNUEOP ¢

yepes3 HanNpAMOK HYNbOBOIoOo npunomy ddasa
180 . BukopucrtoBytUYMU HanpsamMoK HYNTbOBOT O

npauytwoyy papgi octTaHLlei wnpUpueadaBH.oOXA), U
neneHryBaHHSA O6ypae HeBUCOKOW. KpimM Toro
Ni ABMWEHHS TOYHOCTI neneHryBaHHA iglt)ycy
HeobGXi AHO CcKAnacTuW 3 CUT HAaIRAMK HIe Haa @ ams |

e,(t) = E,cos( ) (7.2)

4

(P

Punc .4 71NdACHEHHA Qi 3MY4HOT O NpPpUHUWUNY

AHani 3 curHani s 3a opmynamun (eft) 1)
3Mi WesHan P8 3 @IWOCHO C Byft)H aHfay IHEHAC HIOE T b C A
PA € MBI HI MMaU 0€ Ha MarHI THY CKARMAOB
enNneKTPUUYHA aHTeEeHa, AKa nNnNpauyuwe Ha eneck
MakKcuManbHa amMnnifgg@mdacaroeaameHRA awmnJ
HHAlpuepe3s3 Twya upnmcmitTa PA Habararto MeH
Towmy 3a3HAaYeHi CUr Hanwu nepeng CKnapga
aMmnni Tyagotw i a3 o00. i glmAOaTLEOT SO BcadAGIgABTA d
KaHani PAgr®ack,,.[ W 6Cceyt) eft)1n 6ani Babo np
Micnga cKnNnagaHHSA CcyMapHWUNW curHan o6yae N\

es(t) = E(L *sin )gos( oty (7.3)
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Mpu LbBOMY MOXHAQ NP VANKYVEZUT MaT WE T HUOA CBAU M
OTpUuMaHMWN Hai Cce MWAgaaH aHegeensackToe M , Hwo Bna el A,
Kapagi oi gw.l5 3HBa K@@GMYCM® BHO O3 HH,yeHAT H3a0H UM
noyaTkoBy ¢gas3y-nd,yaa KowBayk amzm 3gm» 80

AK Wo nepeang CKnapgaHHSAaM ceyt), Hameg p i PA Y
3Mi HOYNM Gas3y BUCOKOUYac T(oHTaH OALD0C H3a admio BcH
«M»B AYyXKax), HOyge veaepek ylpatmnmcsa Bi OHO
(NnyHKTMpHa Kappgioiga). TaKMWM UYUMHOM BMUX
BUKOPUCTOBYETbLCA ANA MNenNeHrTryBaHHA npa
LbOMY BMUNapgkKky HabyBae BUT Nnaafy

es(t) = E1 °mycos( ¢) (7.4)

Lle amMn AMOryyQq/HE00 B @ H MMi=SioG+-K i & Ap] L& EeHT a M
MOAY NAULIE»i«3HAQaEMYIOTbCA 3 4YacTOTOKW KOM
aHTeHWn, Koedi uym € Har awroyiey,naui irnmbmnHa a
CYMapHOTNo curHanyo 3s®asdvMamnei ZIyRKKHOD&A M
Bi 4, CTOPOHWN EHOBOXHOEHBSAPKBHACKYI.HAaNbHOT C

MpMW HEBWUKOHAHHI 6anaHcy a3 y CiurH
3'AaBNAeTbCd nNapas3unuTHa dGas3oBa Mopagynauyi
Moaynauii. AK WO NOPYWYETDHCA [aPMBiaH 6yl

Kapaioi gwn npuTtynn@ertbicHae i mu € HT 7 .amb,ni
SMEHWYETEA WK BpBi o ga Hadrywms aHel yMapown@.T K 0.

B) , B CYMapHOMY <CMWUT Ha”nMi HacTaHe nepewm
Yyy TNnNuBiIi CTb Ccni aKywyol cucrtemum APK i 3 €
I |
A B 6 6, I H

//
4
:I 0 /7P
‘\ (p) \\(O)
\\\ /

Ok
Pnc. KbMySF.yBaHHSA 3Mi HUW HanpamKy cyl
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JeTekTyBaHwamM( 7ReARHAN BUAIT NNTMN Hanp

amMnni TyaHor MoAaynauiigns BUNEDOPHMKHD B VB
nocumneHa Hanpyra OrmHaw4yYol CyMapHOT O (
PA. 3anexHo Bi A4 (das3wu i et Hanpyrwumw LB
CTOPOHY. Konw O4WH 3 pPpi BHOCUT Ha/NbHMUX
NnPWUXoAaAYyB mabAMm DO |, aMnnai TyagHa wMopgynaugi s
ormMmHatw4yorl ALOpi BHIHOBaAaTuMMe 1By /pie 3iy /AWK aTBN |

aHTeHa ©6ypae opieHTOBaHa THh& anpawwmwEyyr a
aBTOMAQTUUYUHOTIO KepyBaHHA pooomame AP KB o0cC

0]
Pncbo67.3lanexHi ¢cTb H@onppvans /pd HAROFpraima Hcy (a

Y3aranbHeHa CTPYKTYpHa cxemMaCunARKnnc
HagxoauWTb B KaHan paMKOBOI aHTeHwWa(K
daostgp N4 GPa3yBaHHA Ta 6GanaHcyBaHHSA 3 CWu
BpaxoByBaTu HabGiTr a3 yrRp@ae mpmomXxXdO&KAHYW

KPA. MocnmneHnaanpghpasIBEBPRAHROMYTYETbLCSA B
( BM) CUT Hanowm redHepaTtopa HUW3bKOT yac
cknapgpaHHa (KC), pe cknapgpaeTtTbca y @dasi

CYMapHOTO CUTHany o6po6nNsSseTbCcsa. cCynepr e

PA HHA
- |
KPA | sMm || k¢ sl meM[ o
THY

IsankaTop
KKP

Puc.7. 7¥daranbHeHa CTPYKTYypHa CX

LU e TARE
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Mpuninmau Ma € O B a BMUXoawu. Ha oaWnH

obepTaHHAM AOABUTYHa. Moro uyacToTa AOopi
Bi i, 3HakKa KKP-Biagg ameniwmiutuyinma KIiBm.gi hiegart
aMnnani TYyaAHNM LeTeKTopoMm, nNOCUNIWETbLCA
KoMnacHOro «KaHany (MNKK) i HagoXoAWnTb
OOMOTKY 30yAaAXeHHS ABUWTYHaAa B AKOCTI Ol
rHY. 3anexHo Bi A cCXimBammyoWABHEHY pan 0 B¢
I H Wy CTOPOHY, npwu LbOMY OAWH 3 pi BHO
HanpaMKy npuxopagy papgi oxXBUNb.

AKkWwWo papgiocurHan, Wwo npusmpeT b pm
HanpukKknaapg NO3UWBHUMN CurHan ymaMHFAMaIK@
MNnANi TYyagHOT O neTekTopa U e i Cur Han B U/
HagxoauWTb Ha TenegPoOHHWUN BUXITI A NpPpURAMAUE

nna NMonNi NwWewHHSH ONWHAaAMI Y4YHMNX B/laCTMWUBO(
as3BMYanm oxonneHMMm HeraTwmuBHUM 30BIGAP ATLHV
any ABUIFTryHa BCTaAaHOBNWETbLCHA Taxpojeawse p
KnapaeTbCcda 3 Hanpyrow KoOMNDacHOT O KaHeé

3a ponomMoraWwaBee@mepMaTOPHOro 3B' A3K
nokKaXuyumkom KKP, Bc/fAHOBNEeHUM B Kabi HI
U nmnn QzOCIsjtcdmMisdSd 1 ¢
- 1 Ol Odi3J Iste 1 dzOy 4 dzdzw
1 |[Ai ana30H 4YyacTOT 150...1 750 «k I 4
2 |[AnckpeTHI CTb yYyCTaHOBKMWU 100 T4
3 |HoMiHanbHa nNoTyXHiCcTb 400 BT

nepepgasBadi B)

4 ,ﬂa}'leIE:Tb ol (B 3 anex 0T .AG0 pno0 400
po604OT YyacTOTMWN)

5 |lHacTOTWM TOHaANbLHOT MOfAY 400x25 Ty abo

5 Frnn6uHa mMopaynaui T CcuUTHJ 95 %

npoBOAUTbLCA MaHinynayi f

Bnpavapoesak aBa PEHKMMI OAHO AIBOTPLOXOYKSB
! nperRe WD PMYETbLCA asTonNKOAY Mopse 3 uUnk

P 30, 60 c.

8 [Tunm avHnmpmmB@mnAepe aBaT-06pa\3Hi 3 BUMCOT
® A PeAa AaneHbS ™M pgnia POl
3x @MaszHa mMepdxa
+10/-15%, wacToToOiOU 5§
O |[EnNeKTpPOXUBNEHHSHA

Bi A aBTOMaAaT N3 0B {
Ani3enbHOT O enexrTtT
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vyddeded € d, hts oaf dzdo Ot Is! d&zO. toj L zdz' IsOIs
1l JtejeosodHaj kKjoPpla.acrwrip efoo@BM3UH MM A1 € 1eK
NPOHBIOLA AMM CcNnocCcTepiraeTbcsa 3MI Ha Hanyf

] temr €d2B jffgEysnbTAaTI Andpakuyi i noBe
Ha3eMHUX TnNepewKkopng BWUHUKAaE 3 Mi Ha Hanps4
NOMUWNBOK3I WayYyeHHI KYypcoOBOTlIo KYyTa.

1" yded?2 . J WYj CHsi uHMiA Yyac i OHMU peKoMOI
Wi "bHIi CTb, a 11 HUWUXHI W Kpain ni gHIi MaeTt
Al ana3oHY nNepenoMnwwTbCcA B |1 OHOCQepi Y

1 sl dz€C O 9" HAIs B SO W ‘tatisigds Bdzy

3 npuHuyumny pob6boTtTum APK B pexXunumi aBToO
B MOMEHT MNpPoONbLOTY HapAg papgiocTtTaHUui ew A
180° . Ane npwu ManmAi BpagTas®AHLUMIEH
ePe K TUBHI CTb NpWiaompy B NEEHHTORH O 0B BHac i
nokas3aHHsAaS APK cTawTb HeCTi AKUMMNU. O6 ne
NnpoCTOpPOBOT O KOHYCa 3 BepLWwWWHOI B
pagi oneneHraTtopa. Papiyc niagcrtaBu UboOl

TaKOoOXNUmY I TMi cuda po3TawyBaHUWA HEBHAND@WB
perynwoBaHHA p[feAKUX naHutwri e camoro AP
AOpPpi BHIHOBaTTmMmb M oBMMC OTaM NONbOTY.

1 " HindMisj] B3O s dz' Is 5tc d dzctfztc dsddts i tSteBHG StslAn IS |
MMK TNPLO6e3:nevye
-aBBTOMaATUYHNIN K O H TMPROWHSBIN X1 N anpeapveenTapsi aBy | E

aHTeHi , rnmémHa MoAaynayii, ;HaAadBHI CTb [
-aBTOMATUYHNIN KOHTPOb napameTpi B M
mMoaynauii, BUNPOM] HWME A HERYCIYBIM SKHIiaCT OT N
-pe3epBYyBaHHSA MapKepHOrNro paji omMasaxka
- 3HUWUXEHHI rnmnoemewndGm@oaynaugil
- 3HUWUXEHHI NOTYXHOCTAio BB pgMHEB OB A A |
- NPUNMUHEHHHA MaHIinynauyil Hecyuyoi 4
-pe3epBYyNBpavHBHI ST NepepgaBavyi B Npwu:
- 3HUXEeHHI cTpymy09% BaiHAT eBHCI T aHHAOo B3/0€e H O
- 3HUXEHHI rnmoéumHueOwo oy nayi i go 50
- Bi A CYyTHOCTI abo 360 po3ni3HaBanNn

-mcTaHUui NHe KepyBaHPHCA MBEXespaHBMamuya ma,
3aropoagXyBanbHUMMU BORHASMMY OOT NMP6 DUWEH
ABDROMBIKLIHHY NpaBNi HHA e€a®da PpAJAaO@HHI [0
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7.2. (olbtdBOdyds ©OH' tf jdzj dz¢ Olsts

7. 2. 1. JtedL dzOyJ dedzv tOH ' s jJ dzj dzG Ols 5
ABTOMATUYHNN papgai oDFe- Bireatiam TFnger) A€ I,

papgi omemphmeaHpPI A, wo 3 41 WCHIWE aBTOMATMN !
pagi oa®/be KT a, L O BUMNPOMI HIE papgiocwu
HanawToBaHWUW. 30BHI WHI W BWBrnanaa API nok

OCHOBHE NpU3IHABIEHMWMAY eAMRHKYy , HaBpPawvMiene
AxXxepeno Bunpommi HwoBaHHSa (J6ApBOBEY MY B me
e Ki nmaxX B upxaoisor 3 ¢lla.

[Mdzso dz' L Ooa.HOdzdzw ¢

1. Po3ani sHlGABRPHHBUKOPUCTAHHI NnepBUHHOI

2. BnsHauyueHHdJIAmM@emewir 10BIi OCHOBHMUX CMU

3. KOHTpoOAb nNbAY X @ Bi oMoBMU C@AaAboDe vBU

| HCTpyMeHT aALSHOT nocapjgkKMu

Pnc8 73dBHI WHiIi W BUTrnNnahg aBTOMaAaTWUWYHO

dolstsdzOIs d ydad 2 tc OH ' UsdfHjedzjT dzdH @latptdi NIBADB a H

enemMeHT KYyTOMI pHOT cncrtemn, aKa YTBO
MOBHOI i HIgMoip MARAIBIT OMAaTUMUYHNI papjgi oneme:t
npaBunno, ogHOYAaCHDO BM3HaAauart K men g 8r1

pagi onep/eAtas@Mi BpPRAWWIT3HMX HeCy4dYmx 4yyac

} J dzj ozt — uy e KYyT Mi X Ni BHI UYHMWM HBOMTPAN
cncrtemm AP i HamdlAf @Koy . 3 .3A R BIKHGA HEAIT D
Bumepumpagi aHa neneHr nitTaka MoOXe OyTwu i
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BoHKX BI gpi3HAKWTbCA Ha BenpyYimH gy ovmaa HA Br K
aHTHeienmcTtemMunu APIN, TO6TO I nn = MMOOAa + (¢

N; 4 g N 4

Net

Pmncl9 7BAagn neneHri B Ta i X 3B 4

3a Micuem po3TawyBalkpd JABMNABPOZADP6 MA
MOXYTb 3acTocoByBaTuUucsa aBTOHOMHO abo

pagi omaskammu. 3Ha4yYeHHA/l AB&K/BESHTEA b & A-iH@AN
unmdppoBoMYy | HOoMKaATOPpPI APIM. NABK DIHHE GHY
nonepeagHE BREREAEIWMOHNWOWAEAPUNY O MY , 3BOPOTHUN K

nenefAH a3 APII.
TakoXx APITI Bnpas apnemaTtunsoBaHy C U

NOBI TPAHUM Py XoMm ( AC KNeP) , ae H a M
Bi pobpaxaeTbca i HiIi a9 3 TouyKlIA APIl B Har
API, K i B WK O MVOCEIEBO/AOTBGMHO MYy NOBI Tp:
TOOGTO Ha Tpa®a¥yl,HOCWIdaMHEOD BEIHA H
APIIT, L1l O BUKOPUCTOBYIKTbCHA B paita Hi
Mar mimwmeipvmagmamwmnmpgawTb Mar HI THI neneHr un.

3a npuHBumMIiOpMOB aHHA nenedHra APIl ni Agr
rpynu:

C CTaHAapTHI API, h e nNPpUWHLMMN BUMI p I
NMOPIi BHAHHI rafmoeuvHM Moy naugi i cur HBbATiI B,
i curHani B, wWo npuinmakpT mep  nBIMARHBRHIAYHOT

¢ oomepi BCbK.I APIT, Ae nNpuHuun BUMI P
NMOpPi BHAHHI N@eoaa XiOBOHE K adfjasuk nagoBoi  cur
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HanpaBne/HAHsc nmaan 3Mi HHOI dbas3n) , IBO da
BU3IHBAHAB@MIMHIaHD pavie pu gi @H@o M®pHun curHan) .

Ci HTepdpepomMeTpPUYHI APIT, e npuHUuMN
Ha nNOoOpPi BHAHHI a3 cwurHani B, wo npunma
dbas3z, aKIi po3paxoBaHIiI Anda uUuUX KYTiB npy

7.2.2. 1 ted ©@ydsts diOusafGekfs &t | dzj dz¢ Ols 5t

lteddzyd f o dL dzOyJ dzdzv g ddfides @ iy WCAids o
3acHOBaHUM Ha eddexkTi Aonnepa, AK U MU n
uo g o TOYKMN npumomy abo npwu nepemmi
BMUNPOMI HloOBaydya. IBuMmY,oMA HU)®B aB HBEO T aKOTl O
aHTEeHYy, To nob6b6VpeopnegaBaTmncsa cKad&posa
AaKa 3alexXxuTb BI A WBUAKOCTI i HanpasaMMK
BUpas oM

F,=-L, (7.5)

A&/ —papgianbHa |l tBMREXMWIKKT bpagi oxXxBUANI

AK WO LKW aHTeHY O @emag@ITBGb KO @K/maH@B
3 Mi HHOB3a@MWKWT i 4

MpuinmManbHa aHTEHHa CcH/acnTpeavBasl eABFpI N 3MDAHET ¢
NMNoLWnHI aHFEeaHmMYy X OMa abLeHTpaalbHa aHTeHa
16-n Bi 6paTtopi B (aHTeHHa pewi TKa AP) ,
LeHTpPanbHOT aHTeEeHN. Oo6upasi AHTERPWN NL A
LA-nocTi MHO, a Bl OpaTODPUMuAFRTDAROWOY A DS
i MIi Tye ob6epTaHHSH Bi 6paTopi B nNo Kony
Bi aAnoBi gakg,=4y ac2t5dT1li6 = 32, 8 My . Bi onoet
BHacni AOK UbOro obepTAEBHAPHEDOEPREOP AWM
6yae nepiiopuiHyHBoa T3B@VE HIWY BaT n dg, 3a unaocyraoTr
da3a YaCTOTHGRA /I ewoamyiwnreL H &N p a9 MKY npwuxo
(HanpaMAy Ha

Ha MopgynatTop TakKoX nopgpawTbCcsa He3rac

Fr= 4200 TIuy. B pesynbTarti 3MiIi WyBaHHSA B
BUxXehmenspaszwmd® Aoy nboBaHUNf,e Ay HAOU MR E T O:
dbas3n) . Cur Han yacToOToOoOww 525 dxpima®BIiilf

Ni BHIi YHOMY HanpammRy depmMmyie asi@a AonopH
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Jilo
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TO
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TO
3 M

B €

a e

4 a
Ha

no

neHraTtopa. MeneHraTop per ynweThbcs
HepaTopa 36iranacsa 3 no4yaTKkoBoOoww ¢as
neHraTtTopom papgioxBunb 3aAMRIMB.HI YHOT O +

Po3rnadHnemo Ak 3 mi HAPKIT bHCad ncpwirkHnaangui K
pi BHWOea fHy pwc . 7.20) . TOYUKy BUNDPOMI H
MAMEMO HEPYXOMOI, a 3a no4yaToK BIi Ani
yui 1.

MpmepemMi wWeHHI aHTeHn 3 Touykwnm 1Fky T

Al anbHa CKMapfgowpa MLUBUWEKRK GC T IV Hapyrcel ura 24

Mpn HACTYNHWUX TMNONMTOXEHHAX aHTeHu B
NMOKO@EDILO B BHAOT M C LOC AT atloy un MakKcumanhb

ykax 4 i 10, pe KyT noBdpR0Tiy =A70 JTeaH u
| EH KB, H arnko 4 MU3H aTiHWK 1 7 .

Mpwn obepTaHHI aAaHTeHN Vayrp/aigH iammbHi@a LA
KTOopa WB3MJKHOKCETTIb CA Bi ANOBiIi ABO [JO BUP

V= Vausin( o), (7.6)

-y T nNoBOp@Fiyea@iHE HMI; Taka.
Bi anmnoBi oHO yacToOoTa CurHany, wos anp
KOOWHM HY C a .

B'% VrA 8 % f’f'lz
a : 1 n,T f I>t0
Vasr
\'rnV 12 (p i\\ 6
11

g
vrio B 2 k 0
IIO

Aves
r4A
N " 27 ,/I, Fn\/—\ >t,0
6

Vuav

ne—

Puc. 7. 20. 3Mi Ha 4YyacToTu fJonnepa n

3MIi Ha yacTOTUN CHMAaea@yr HEBIMYHO MIi H OB a
cToOoTOLW [Opoandmiekp a3 Mi HMW YyacToOoOTuKM [fdonnepa

BefneHO Hoa puc. 7. 20,
Ak 6ayvynmmo, noyaTtTkoBa Qa3 a,;Biag ey T
BOpPpOTY BUNpPOMIi HoBa4yYya) cTaHoBUTbL O0°
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TakKnMmMm YNMNHOM, nodyaTxOBBtskhd3sIpist @@y o0
NMOBOPOTY) BU3IHAYaeTbCAaA NeneHrom Ha ni Tt
3HayYyeHHA YyacToOoTKM Jonnepa BHacnNi 4OK

F,= 2 BgRsN(2 Fptg ) F (7.7)

AEeR—-—pafi yc o0 BggpuraacHTHoAT;a 0 6 eBo-TnieBn e H T erH uT;a
JOBXMHA XBWUMNIi BUCOKOYACTOTHMUX KONMUBAHE
Mpwn obe@mHaneMipMMNHATUN UsgumeadT By e
MOAY NbOBa&aHIMPE3AXIK OTO0W 06epH @HH Ap aaxHyTHEOK A
Adonnepa, NnpUYoOMYy noyaTKOBa a3 a MO g

neneHr oBi i Taka

U, (t) =A(t)sin§@ Bt glpjcos(ZF ko r (7.8)
¢

e )-A@KOH 3Mi HMW aMnnai Tyagnm HecCcyyYoro KOojJ

Yy npuinaua mp W Cc MEOIie HIr aTopa MO XHa BWUAI
curHan, Lo 3 Mi HWETbLCHA 3 4YyacToOTOW O06ep
Nnopi BHS ApPad3wk 0 N1 B )b, 1T¥e 3HI MBIOTIbCROJBHI
HenpamMoBaHMOG aHTeHMU

Uo(t) =A(t)sin(2 pt). (7.9)
Mpun UbOMY PpPi3HMUA a3 UMUX CcUuTrHanNi B

Dj gF—Rcos(z FPb (7.10)

Bi onoBi AHO, basza BUAI NEeHOTo CWUT Han”)
TOMY AaHWUN cUT HanNn HB3dE@ er@®LCcGe :cunur Hanon

U_(t)=Ucos(2p,}, -. (7.11)

Bumi patTum das3y UbOro CuUTHanNy MOXHa T
ONOPHOT O CMWUT HA /Hye, 30eaUBeaX adikaoré BiIi A4 nene.l
Ha3nBaeThbcC Acitstisli R dz0oX¥W CARI@ . ceno e BINNH a d
bopMyeTbCcsd ONOPHMUM TeHepaToOpoOM

U=(t) =Ucos(2p; |, . (7.12)
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PapgioneneHraTtTop perynwetTbcd TakKnum Y
HanpsaMKy Ha -AK8MYy UJYl HYoRmyagBanpamKky das3a
Bi ACTae Bi o dgaswnu CUur Hany «nNocCcTi NHaA (
HanpaMKOM Ha ni BHI Y. OT Xe, BUMI pAaBLWMN
BMU3HAaUYNTWMW neneHr niTtaka (pwunc. 7.21).

U= R e NI R e N

N__" u~|\/ N~

[ N ™~ il N g

N__ _~ F ~_~
t 3 d3AS £y o3y A t > d3y A

Puc. 7.21. ®dasz3oBi cniBficsmisd iez®H ¥t Om Ox
icL d3' dedzOp MsOLpOe3s HMX nNeneHriB i Ta

S o QILEl] to' @2Mi3jUstsH o dL dzOyJ dedzv f j dzj dzG O

Ha npakTuuyi ,3aM0 COHheRBATRBEKEOBY T B C
po3TawWoBaHMX NO KONY HEPWYMOUMNRA e BOARR H ,
yacToOWmiAK nNwyawTbcsa A0 Takmipy neparWmanna
Ha3BYJWIMEP3I IBCbKOTIO NeneHrarTtopa.

BHacni gock noyeprosoro Ni OKNKWYEeHHSA
HaBaHT aBKEKHOHHAYJEMibTCaaAL | 9 o6 epTaHHSA TOYKMU
obepTaHHSHA, WO NPUW3IBOAWUTDL BHACI/ICGWIKH amk
Mcemmme pi dachekm nNnonsrae B TOMY, WO B MO
3MIi HOETbLCA ¢Gasa CUTHanNny, a CyKynHa Kpwu
TOYOK, NICORME PP MEbKY Ol NHakwkyareor lbeapye sar @
TOYHI CTb BUMI pHOBaHHA. B HeEgoOK K gHweamoigy B v
NPpoOMI XKy 4Yacy, TOMY WO ANSA BU3IHAUYEeHHH
BCi X efnnenNeoBEmcBe®HUTENpPUHAaMMHI OAQMH pas.

Y Co@usifj o' o M € sz fkjodmjydeca@s tc* cy ci g
30i NCHIWETbLCHA HEe MWTB €BaOGI aB &l 0 BWM H HMIH O
Takumm, L0 33avii MilOHOIT ib i WHVAB NP UK OITHREM .M B K BID K O
MOMEHT 4Yacy nNnepwuMin aHTEeHHUWUN enemMeBnT (
APpYyM@BBHI CTIH Bi AKJNWYEeHWN B 4 THE00 GOABYN a H
Koedi Ui EHT BK/NTHWYEHHS nNepuwoi aHT-@HMWI WO
3MEHWYyeETbCHA A o HY n4 A o MO MEIHaTHWT e OB H C
Bi ANOBI L a€e «nNJjaBHOJMYme pPri OBBCObPKOOTMYY anHET/IEEHHUT |
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Ug(t) =Uycos( W),

BIi AN OBHYI/Hb OTBEOJTEDH I Y

7.
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3.
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Papgi oneneHrarTtop
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Pnc. 7. 22. CTpykTypHa cxemMa
| BHE &zWclsitsytok u T b Aansa GopmMyBaHH®=442a0 On i A

a3z omMoagy nboBaHOT O
LOpPi BHIE.

neneHry
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daszomMogynboBaHRBagaBRTHAA BaARoOAynAaAToO
ONOPHWUM T apMOHI WHUM KO up aHHMM HcCaTNnaoMi, N

LeHTpanbHUM BIiIi 6paTopomMm. Ha Buxopgi MO A
LeEHTpPanbHOT O Bi foipathap @ MoIAYX/THOT BIa/HBILIE B®O U
AHTEeHHOI peutfp,k m vacTOTWU

1" Hind das 8 IOy S H ' nizp wad € aBen x 8 A Y MOAY NATOP.:
cur Hanni cnga migd GiWOHBGEHGIA i4/K NHOY € HHA BXIi OF
OAHOYaAaCHDO jioMa pRHWU X N @MMP UCTPOT B NBE&UWITEK
I 1eHTUWYHO.

LICOH B tcd?2 d3Odz! dasidily 6 W Heaf dnisdedsi N ocwunneH
curHani B, L0 nNi ACYMOBYITbC A H a ammn
BUAi naetTbca pas3oMogynNnboOBaHWUM CUT HAN UYe

] Of OtcOskzts" i J toj Iso SHeij gLy B a edeibtctndzOMYo 4 a
CUTHa@RAWR BXI A4 a3 o0BMUX AeTekKkToOopi B nopaa
yacTtoTtTmnm 4200 Ty i ONOPHUN CcUTHAN Yyac:
nocCcTIi WHI Hanpyrwu, nponopui MHI CUMHYCY I
LMWX Hanpyr Ha BXO04i WoH oW KCaTTpoi pfiak an ervioeBHer [
WwoBi ANOBI AHUWN NeneHTrYy.

b OOIskztcO Qo lss®rOIsd B Kk 0 HY € 5 delsasasTdzE N H
KepyBaHHS aHTeHBWUO PioOkBHRTIMH/MEBMH T eHeparTo
ONOPHMUX Hanpyr A n s A RAIg O THO @B EyiHB3aBH HAA3 K A P
Bi A CTaHi Ao 10 kM (cniNbHO 3 PO3MI Wet
KepyBaHHSA i KOHTpontw ALKK) ; KOHTpPOANb T

dfIMOoOXe NpawWpoOEBEaATIBHBIMY TaHLUI @XOMY pex:

wdzH d € Olststc 3ffajodej3dace® y € ogHOYAaCHeEe | 34|
3BOPOTHOTIO nNenedHr a, a TaKoX BIi ANni K nor

7.2.4. ¢$dzsj dzdz®@ MmdMmlsj KO ©OH' 5§ j dzj d

AHTeHHa c¢cunuctema AC cKnapgpaeTbCca 3 al

Bi 6paTtopa LUB. BepTuKkanbHI panMae L @BRaOHAIY T

Al ameTpomM 3,2 M Ha BUCOTI 6nNnmM3bkKOo 5

KoMy Tauii Bi 6paTtopi B. CurHanwm ynpas

yacToToOoww 525 Ty, €a9Kka Bi gnoBi gae 4YyacTOT
Fem 525/16 = 32,8 Tuy.
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AHTeHa A kBRHMIippHB&BH/DERE@EpPaTOpa (BepT
BCTAQHOBJ/IWETbLCA Ha BIi ACTaHI nNpPpuoénnsHO
HanpamMkKy abo i HWOMY TOYHO Qi KcoOBaHOMY

AHTeHHa CMUMCTeMaB ank CBTHUVDHYREMNTPEAGMRKA T HIi T H O
MepuagiaHa MicuUud y@gTaHOBKDLOWOMAOMmEe MEK 1a

- Bi G6paToOp UeHTpPanbHOTI aAHTEeHMUu,;
- 16 Bi O6pamHOpe BIi BHAEH
- 610K BWUMIi proBaHHSA i nepemMmkaHHSa Bi 6

- MOAYyNnNATOp;
- KOHTp@®MBMH @tBanbHMM TeHepaTop (KBTI)
- aAaHTeHa KEeeaBWmMvd@oBHBOIbHOIO FTeHepaToOpa.

7. 2. 5. J M dztdsejdZ’ dzhIst@g" Is i * s J dzy dze Ols

vdndz ydz ~OLOSdgsgdmb f&d @pzs

¢ Ai anas3oH .4yla3coT ol yl; 1 8

CKoedi Ui eHT cTOd401T XBMUNI He O61i nbuwe

C MaKcuMaibHe OCpapaagaBaxB AXININK BN €K Y
Bi 6paTopi He MeHwe 35 ab;

C Mi Hi ManbHe oCnabnekBxKBM>XMpPKX NepeRDY

Bi 6paTopi He ©O6inbw 2,5 ab;

C aHTEeHMU po3paxoBadHiI H a pob6oTy 3

pagi OXBUNDb .

KomyTauyuia Bi 6paTtTopi B AP 3a0i ACHIWET b (
CNpaubHOEBIYY & M OiKiyM B3 yacTOTOKW TMNOBTOpPEH
anapaTtypun aBTomMaTuUuKNM i nepemMumkaHHa ( Af

ANOCIststed, hts of dzd o O Is! dz0 Issydz mMmls!
Ha TouyuHi cTb goeneaepHBYYBaAMNKA APIl BRnnunea
nepeBi g6bntTtTHga BIi 4 MicueBUX OBaewmicE,0Ta

pob6ouyoi yacTOTI APII. Tomy, papgioneneH-H
Ha MIi C,.BdBIGHTiep BN @oMI HlOBaHHA (0l HIi T e n
cnopyaunw, pApgepeBa) 3 ypaxyBaHHSM BUMOT 3

TOUYHINEN/bE HT Yy3BaA/HEHEN T b Bi A ctTabi NnbHOC
Baxnumneum ob6mexeHHam APIl e€ YUYy TNUWUBI CTb
MOLWNPIIBTALECKAI MiaH R D p MMBK ape3ynbTati T X Bi ff¢
Wwnaxy nowmpeHHS payxwRBMNgULaeEKpeEm ABI OB
100 M noBUWUHeH 150, Twva HEei gociTnabHbLe Bi 4 WOT J
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cnopypn i BM3HAUYHMUX MiIiCcCUb NOoiBiIAE@KY MaH 1a
APII. Hanpwunknapg, Bi ACTaHb noBwHH)a @Yy T |
CTOARA#400 o) aB BUMUcoTtotw.2P0epdB 0 1@, no
eneKkTponepegay-80ComoT HHawPYd viMmanpyr u
Cneundcdi kaui 8 ob6bnagHaHHSA 3as3BUYaAN e
Ha |1 HAMKaAaTOpIi A 34 mypraad yBC UM e X AIXHe P ke B M ALy 1B ja
LI BeNMUYUMHY B 3anexXHOARIN »amakvuln ey Wic
Il HWMX dQakToOopi B. Y BuUNnapgkax, Konwu 1 HAOUV
CBIi TNOBWUX Ni HI ”, Lo HaKnagawTbCSa Ha €Kk
HeBe/NnKa MoOMMB/TKa.B a
[fleneHratTopHe ob6nagHaHHA 3 abe3HA&KWY®
NTA wo 3HaxoAauWTbCA B papgiyci papi1 3B' a3
Cur Hraa/K of 0 @X @& b HBAMA MABPYHEKK OT O | HWOT O C
BUNPOMI HIOETbCSA 8B3 Kpya A4 iTyocMy fgyi 1B m3nea g klaAx ,
ogHOYaAaCHO BefgyTb nNepepgpadvyy Ha OA[HI N 4e
HanpyXeHi CTH ABOX-AXWIMya /BiMAT,a A&J/ye BH HO Yo/t
3ri aHoO 3 No@AOKeHAD MM I CIT b neneHr auy
HalCy THUM YUHOM:
KnacBAMe XaX
KnaeBBme xaX
KnaeB Cme xaX
Knacec> Dknacy C.

2 T papgycmun,;
5 rpapgyci B;
10 rpapagyci B;

+ 4+

[Mdzse dz' s PR Mz Ytle' HOdZ @eOH' Y j dzj d

1 O2 d3d dzlz o Odzdzy ff Ot O
OJi ana3oH YyacToOT, MI u 118...136
Ki nbKi cTb po604YMX KaHal 8
Ki nbKi CTb pe3epBHWUX K& 2
Ki nbKi cTb OAHOYAaCHO nNe 1..8
MoxunmbkKa NeneHr yBaHHSA, 1
30Ha ornapy y BepTMUuKaAn 38
JanbHicTb Agi i, KM npwu
150 -
300 100
1000 180
3000 300
Uac BUMI plOBaHHA nNenewHr 1
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Baxnusls@Ulsdyudzddzdd ~OtcOSCIsimdmls Ba@BEB n ¢
6e3nNneknMW NONbLOTI B Ha Pi3HUMX eTanax € Ui

NOKPMPDETONRYCTYNHI CTb | TOYHI CTHb.

A dz' mdz' mis! sSBMezz G b r o @ydguaupo BB A B i p H I
HenpaBunbHOMNIAHepeeaBuUupa4dYyY HeBI pPHOT | HC
ana nNi ATPUMKMN pi BHSH Ui ni cHoCTI obcny
obnaagHaHHSA, AKe BXoauTb A0 cKnapgy APII.

A dz' Mz &' nopywyBaTtTumca 3 KinbKOX np

— YyepepO3Ni 3HaBaHHA BUXOMY KOHTpPONbLb
AOoONYyCKIi B;

— 4yepes HeEMOXNUBI CTb KOHTPONbHOT O
HeBi pHOT T Hopmauyi Il

1 028" dz2 h© fMls ke odf x | LoOH-aE(iplggzo e W H A elie C Bl P
pPpo6OTI KOHTPONbHOIO o6napgHaHHA Ta Bi A
PU3NK 3HUXYETbLCSHS Nnpu po3pobuyui AP, a T

1 jJLfjtejtco dz' Mis! H=eBopdxld caobiopznec@mizni B | i C 1
HaBeagRAHeIpe3 BIi ACYTHI CTb |1 HopmMmaUui i 3 a
HeobGXi AHOT O pi BHA 6e3nep/keA BHRECITOIC O BY G
baratTokaHanbHiI CTb | pe3epBYBaHHHA, BKANI

B Al ana3oHI yacIymHa poaomwrawm® EMmacie 4
Buagmnmi ctio aHlB&H p@agpoecsg aHuUui i Ta ABPRAbDTY

7.2.6) totsls 5§ togz HfOOUzg OH ' Y j dzj dz¢ Olssts' o

Mepepauya A aHUX AP B umndppoBi I do
BUKOPUCTaHHAABTERIXOTOKONY

MpoToKASHERIX  (All-purpose  STructured EUROCONTROL
suRveillance Information eXc hange) , po3pob6neHUI EURC
NMPUHUMUNOKM OOBMIi HY AaHUMU Mi X [xXepenammwu
KopuMmcrtyBaydyaMum TaKuUXx p[faHMX.

MpoTOKON BMU3HaAavYae CTPYKTYypy I dro,p M &
MNPUHLULMUNUKU KOAYBAHHSA KOXHOro 6i Ta paHMX
JaHi , o nepepgawTbeCcia, KnacwudiDatg 0T b

Categorie.Y cT aB&ERIXBM3HaYyeHO 256 KaTteropi
e 3 HoMe0poa IRd — o n A cTaHagapTHOTNIO uUWUBI N
3acTOCYyBAaHHS4,;
*3 HoOoMelpBAMA-3ape3epBOBaHI Ana cneuyi
BIi MICbKOBOIO 3acCcTOCYBAaHHS,;
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* 3 HOMEdd 2bd — o n 4 HecTaHpapTHOT O UuBIi
3acToCcyBaHHSA.

HalhmeHWo o CRawjapnunage® I HPopmauyil
(Data Items). 4 n A K oKxaHToeir op i 1 AaHunX BCTaHOBI/N
KaTanor e ne (Gaalbgue & Datadtemg.x  (

KoOXHOMY enemMeHTY [JaHWUX HapaeTbCcHaA VYH
i LeHTU @i Ky € BU eqm oes/i eAMegHmB 6K & TT gImo{AAY, p Y4 e .

*l-BKa3ye Ha Te, WO ULe eneMeHT pfaHMUX

enNMN—-TpPpMW3HaAaYHe pJecATKOBe 4YyMmcno, uwo BK

*AA-aABO3HaAaYHe [ecAaTKOBEe YU CKIOO,p AU a &
WBUAKI CTb I T. 4.);

*p—O0OfAHOPO3pPpAAHE [fecATKOBEe 4Ywucno, a K
BUOWB efneMeHTa pfaHWX.

3 MeTOW KOMYHI Kaui i pi 3HI enemMeHTMN
A a H yData Field), K OXHe 3 KN X Ma e LOBXWUHY

nocumnaeTtTbCcA Ha MWBwmMaposBnogHi C@BRNviI X en
NoNAMU JaHUX CcTaHpfapTU3YeETbCA ANS KOXI
npodgnper xanpmw c T Yser Applecatidn Profile).

JaHi , wo nepepawTtbececAd, MOBWUHHI CKma,
NnoCnNi AOBHUX O6NM10KIMI Q@AM . Bnok pagaHMNKX

ennone Data Category (CAT) , L0 BKa
nepepgaHdHi paHi;

i HOMWKATOP AOBXWUHMNM nonsd (LENy, 6wmo K
AaHnX, BKnwyawum nonsa CAT i L EN;

eO0OAMH abo kKiReeorla wmanmcceBAfb fgaHI o0f

eSO BdSSCO HOdIR (Data B

DATA DATA DATA DATA
ITEM (p) ITEM (q) ITEM (r) ITEM (s)
FSPEC DATA DATA DATA DATA
o FIELD (1) FIELD (2) FIELD (3) FIELD (4)
s RECORD
CAT LEN RECORD-1 RECORD-k

1 octet | 2 octets

-— R - >

: DATA BLOCK :
< .
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Ona nepepgaudi A aHWNnXx APIl BUMUKOPUCTOB)

ASTERI X (AaHa KaTerbpRACONAROL e pm/OB aH
i HpopmMaui i npu AUMCTaHUI AHOMY MOHI TOpPpMWUE

[ dzj A3 dzls HOdzdr | 253/ NO1 wrryl uovRrRAWS AW
l dL dzOyJjidadeH T M pi Kaui 4 AxXxepena, Bi g 4K
Astcdz@dsB ox 6anTHUMIM enemMeHT pgaHuWmx 3 Qi
dtlstclkzCIsktcO

SAC—-kopn perioHy, AaAe (SystemArreoCpdeH e aXep
SIC —k o o p »x8yptamidentification Code)

BaninTt Nel BaninTt N2
161514 (13 |12|11 (10| 9 | 8 | 7|6 | 5|4 |3|2|1
SAC SIC

[ dzj d3j dgls HOdzdr | 253 / NO2 1¢Ytciffs 1
l dL dzOyjedade™me HT paHUX ANA nepepgadi  nNe
AStcdzOrlspboXx6aMTHUN enemMeHT AaHUX 3 Qi
HlstclkCIsktcO

Baiit Nel Baiit No2

24 123 (2212112019 |18 |17 |16 | 15|14 |13 (12|11 [ 10| 9
Channel Direction
baiit Ne3

81716543211
Direction

Channel-x aHan ARMN (1

Direction—neneHr, ui Ha Monogwor® podpHAY

[ dzj d3j dzls HOdzd~r | 253/ NO3 soé1 [ rR Y
l dL dzOyjidgdg™H T 1 bi K OB aH i KaHanun APIl noB
ANtstedz@dsB ox 6aMTHUMUN enemMeHT pgaHWx 3 Qi t
HlstezCIskztcO

Banrt Banrt
1615|1413 |12|11(10(9 | 8| 7|6 |54 |3]|2]|1

0100 |0 |ACABAAACAHAAGAYAALALAL
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Bi 1Tw®l61l3 =0—-He BUKOpUcTOBYILTbCA (3¢
Bi 742 {A1-AC) =0-3a 3amMOB,UyBaHHSAM
=l-KaHa/n BKAWYEeHUN

( dzd d&3d dzls HOdzed~r 1 253 / NO4 so1o0fJ R ¢t
l dL dzOyjidadg™H T 1 bi K OB aH i KaHanun APIl noe
AtStcdz@QdsB O XT Al enemMeHT paHWUX 3. @i KCOBE
HlstczCsktc®

BawnT BawnrT
1615|114 |13(12|11|110| 9 (8 | 7|6 | 5[4 |3 |2 |1

0| 0|0 |0 [ACCABAAAYAHATAGAYAAALAL

Bi Tw®l61l3 =0—-He BUKOpUcTOBYILTbCA (3¢
Bi 742 {Al-AC) =0-3a 3amMOBYYyBAaHHAM,;
=l-KaHa/n BKNKWYEHNN.

[ "IsjtcOlktcO HflE[EIdSLIA." &k 7:

sStsdzstetsdzt dz2' L Of d Is O dzdz”

1. Ak e nNpU3IARavYBeHPRA LI OCTaHLUI I (papgi ol
po3Mi WywTbCA?

2. HapannTte CTPYKTYpPYy TanpneajpgTpapiexo
3.0nMwi Tb NPUMHUUND BU3IHAUYEHHSA KYypCcoBO

4. AK BMU3HaAayYaeTbCHA KypcoBMUMN KyT padgi
AHTEeHNn?

5. 4k ngawmwwWHI oMeTpMUWUYHaAa aHTeHHa?

6. ONuMwi Tb NPUHUMND POBOTM aBTOMATUYHO
7. 4k e nNnpuM3HauYeHHHA papgioneneHraTopi B,
8. OnNnuwi Tb NPUHLUUN EBOAGRUMBEHBKEVN MepEHIr @l
9. Ak 3 Mi HweTHAocRAnNnepaTPRaAacNi pHWMM?06epTa
10.AK | OCHOBHI 610KMU BXOOATHDb ao CKAN
BUKOHYHKWOTb ?

11.0nmMmwi Tb KOHCTPYKLUI K aHTEHHOT cucCcrTeE
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t BLHt @H8 s5dz0@9 " ¢ Oy 2 dz' MmMdMmilsj dsd B
8. 1. | tppftcQeztR) dgdfizlsOdz dzgd?2 ©OH ' 0

8.1. 1. 1 tctgfQHzOdp@pdzYe Oy' 2 dets’™ MdMmlisd o3d
BcebGiHam@aBaI&WMYIT @/aHH 0 Ma-A K a rMda3Ho wWegry V Ol

High Frequency Omni di recti onal Radi o Range)

pekoMeHapoOoBaHMWM Mi XHapoOAHOK OpPTr aHAIB@WT i€
MIi XHapoagHOT cuMmcTemMunu HasBiraui i aAnga ynpa
6N1Kn3bKI [ cepepmHi Bi AcCcTaHi, Wwo npauywwT
panbHi cTb Ai 7T po 300 kM (mAanbHIiCTb paag

Pné.1. 30BHI WHI W BUTNAL Ha3s3eMHOT

Papgi omaak VOR 3a6e3nedyye ninortva i H({
BUKOHYBATMW MNOIEe 3 H aBXooaoHHEeHHTHY IR 40  3iaH W
3aszpaneri g ob6bpaHoOMYy Kypcy. | HAWgaeind
BNpas@aeTn »\OBBO/TAE NI TOTY BU3IHAUYUTUN E
yac 4K I «B |0 gkBkapi3sy € UM nNeTnThsb MC Ha |
(punmc. 8. 2).

Papiowmd®OR 3a pgonomMorow 6o0pTOBOTO M
HacTynHOW | HpopmMauyi €10:

1. oLddsxly T Mi X HanmpAMKOM Ha Ma&HHI3TEHIHIM

papgi owa sk K

2.sktglh akmnih BKasye, Uyn 3Haxopgumtbeca TC

Kypcy (ni HI T NoOJJ0oXEG®WHAZ) ,K yapbcoi .3 Hax o [
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3. wdzH d CBY ‘a%,/ sHKaa BKas3ye, 4un netuntsb INC
Ha [TIC 3a cunurHanamm mMadgdka VORHMEXYTHb
-po3ni 3 wmarRaHlH v OR;
-BUWUKOHaAHHY nNonbOTY Ha abo Bi g Masgka
-BN3HavueaRanuMleCHyBsa OB UMOR,Ma akK a
-BMU3HavYeaARanoMkeCyBsa cuUTrHanamMm CUCTENM
-npepgeHHRE B panoH aepoagpomy i B@T o
aepoaopiw me o ®VOR/DME.
lteddzydy mwpisGfaska VOR 3 acHOWBRLHMOME GH
L fgme&zox curHani B, Wo BAMMD @ O MO M 8 SEXOBNBHA CHAC
(S stcdzd 2 ) MPBandz@Pdzami HaoEiTebe 91 3T i €0 X Gdas3 o0k
dasza pgpyromdgcd@z@azHiadgy dzfgs p oW @ egwor o cur H
B 3anexHocTIir[ dgjiSals tcafayudaay2 1 ai¥. OLson]i2p aHmIS ¢
npunmmayem, Bi gnoBi gae as3unmyTtTy TC.

1% 91
tB

3¢°
q
VOR oC, &

Puc. 8. 2. BM3IHavYeHHAa as3sumMyTy

[Mdeso d WEZdeS y' tsdalzo Odadz? V OR

PUY nr Han, Wo B MNP O MIMVIDERT, b CMAO Ay &1 A0IET b &
CMHYyCOT j,anNnbHMUMMU Hanpyramm 3 4YacTOTOHW 2
neBHWW @GaszoBuUN 3CYyB, AKMUN 3 anexunurtesb B
CUTr Han. 3cyB a3 i AEeHTUUYHUN Teorpadi yu
nNi Tak HPI BMEBAGBE@ MHOTIT o Mafaka (as3sunmyrT). OpaH
Ny He 3anexuTesb Bi g as3summyTa (ONOPHUII
KonumBaHHA 3 4yyacTtoTtow 30 Ty (curHan 3M6
nepuwor o 31 3MIi HO IO asumMyTyan OBRPHHUAI

MOAY NKWKWTbCA PpPi 3HMUMKU cnocobBamu.
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He 3 aneBkiHy nH an p a mxtyts teodzdr2H)afdidEdz@dg a € T b € A
Yyomlssisdzts® Bskmdazuvgny @OYpoHe?2960B | yaeTan
°480] . LL AOMOMI XHa ni gHecyd4ya Odgtbdz’i Imz HIT
BsHEZdY Yy cur(HaEnyzRyse dzd B d dztst B H B &%y "9 K @14
CBOKW 4Yyepry BBIMp ez O©p dgaizp tstistcd L tsdzls O dz
fsdzvtcdL @9 ' g'avT kcame ;HHlaeToyi Y4 4 a € Tmor gy 1 10 €6 TSEH asAl3
tesL ' L ddObOAdgsoudpd df M S@Odzsd33 000 TIy) .

SanexHwi Hanpsamkyg dzOdz u aszh deezisn p & DL d10€ T
mhd d3j Is te d y dzts Matcjh jdad BdCx pé mEE®Is Stc®IdZOp a T C
MOAOY NIWKWYNMU CUT HanNatmad dzOsPplaro BV B & 5 B @ MS
nepepgasadi B. B pesynbTrTarti B npocTOpI
BUT na'aAm'edsCiqo ob6epTaeTd@ gt B3] dc lacBayKaykHI ACYT. 10

OCKIi NbKW CWUT HanN BHLICPHMITH iHearcbTEosdT Ma Hf 1 dz
ZOtPte dzj dets® =~ OtcOSIsJtodBlsPpesy nbTaTiI Hak/a
6i YHNx 4vyacTtoTtr 30 Ty (Nnpn nNnpaBuUAbHI K Yy
yncoef-C sdzdo Opdda” o PesgnbTyrwUYOTr oo curHany
ONOPHOT O CcUTHanNyoOdpaxrd@deo' OoaEhdzB B Ol y

CniBBi AHO M& HEH sstcdzeidg Ha no M iL d3C dzdzs aimdi L
pi 3 HMUKX a3numMyTanbHMUX HanpaMKi B MawdOs T
(MNi BHOMBsdMiIi XKzBMMKM pagBOMA cuUTrHanamm [OP
(Mi BeOHLHS)o A0 fizdssHOe 180 °, Ha as3uMyTI 90

a3 nMmMyTIi 270° (3axi ) dba3 oB Uil KYyT AOp
aA3UMYyTanNnbHWN KYT 3anNuwaeTbcCcsa NOCTIi NHUM,
N 4
- 1 e ms2¢ A\

U2HBB A q’d/\\

Punc. 8.3. CniBBi gHOWeHHA dgas3 Mi X
[ cCMrHanom 3 MiIi HHOT dgaswu
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8.1.2." nrShugsarlsd fyOmls | i3d

CncteMBR aBnde COszs sdg" tcdzz MdMis ] Bz
sB j tols OdzadzY o3 drO {CsQQiHiGisslijlsikd , 9 Ko e Ha a cuc
cknapgaeThbcs |3 HOP3b ONXO €AAHHTAEHHU M € N e K T.P U YUY H U

v Bp=IMP
/
/
!
I
I
‘\ ~ F1(6)=1
\ | F.i6)=
2(6)=cosB
\
) 4 N [~ F3(6)=sinb
N\
\\
Kapdioida
PM
Puc. 8. 4. CxemMa aHTeHHOT MgHAcTewmMwu 3
LleHTpanbHaHeaHNTaeeHpaa B e m Q6 BD = 1.
AHTeyunp;3 opTOroHanbHMMM OGasawmu, o
po3HeceHNUXx BIi AHMABT appipem,i MWM&BWOWTH MOK », TO0O06"
F;(g) =os ,a F,(g) =sin . (8.1)

LleHTpanbHa aHTeHa XUWUBUTbCA CTpymamu
g = Eycos w (8.2)

AHT e @M BUTbCHA avMoONYiNTbYOABHAOH UM C U T @ ® 1O |
HecCcKWHIOT MHayo uaocqryoitaamw 6 QoB@He Hew 0o

e, = E,»,cos qcos ¥\tos t' (8.3)

AHT eMARaAXNBUTbLCHA TakKOoMO AyMIMbAOIBRWHWMHMMO K 0 N
npnayweHHAaM Hecyudyol , ane 3 3CyBOM Ha

e; = E,gSin opin  Wos t (8.4)
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OAnsa BUWUMI plOB aHHHG@PcWwaBLWI HaBiM Oor MHatwwyol
3HAaTW ONOPHY Hanmpyry Tie€ei X YyacTtToTwnm Q,
da3un, 3 AKOKW NOpi BHWETbLCA ¢asa Ol MHaH

TomMy Kpi M BUNPOMIi HOBAHHA nNnonda «3MIiH
«KONOPHOW (nNDKXX, NAPE) HPaszanexnTtb BIi A K
Hanpyrow 4yacTOoOT¥ A QCWHLDMY /JOWIE TKBH@A Ni [ He Cy '
AKa NOTIi M HakKkKnapjgaeTbCca 3a pJonomMor o al
Takuim cnoci 6 3aCTOCOBYETBHBOHRHAOMY Y MWD I
ONOPHOW HaAaNpPyrow He nNnpeagcTaBAETbBCA M

MoAy nAaui W Hecy4yorl , wo cynposBoaxye 1T 1 ¢t
CNOTBOPEHHSHA I HdopMaui WHOT oOormMmHatwyoi .
Bucoko4vyacTOTHI KONMWBAHHA M o D\/oa

BUMNPOMI HIIKT b GOsA HITEEHTOPOQ NTHEHOT OMY CTBOpPHBaAat

g = Ey[1 Hmcos( W BV%M cos t)os t, (8.5)
Ads,ikoedi i eHT amMnai TyagHOT MOAY NA K+ T |
AeBli aui 49 YyacTOTKU NpPWK. MoAaynaui i nNi AHecCY

Y npocToOpi Bi o6yBaeTbCAa CKnapgaHHSA BC

none pajlORey=a@ Kea §MOXe OYyTW onmcaHo QOpPM

€ = E(1 +Hm cos( W EWWCOS tWmeod cos W + si n dWi
(8.6)

=Eq[@ +m,cos( W BV%NCOS t Wm<sos(t dV) { ctos v ,

wo eneKTpPpUUYHe obepTaeThsbcClss =3/H vy EDER.0 10 U
Koedi Ui eHT amMnni TygHoi wMopaynauild

B 6opToBi N VORN@Aip@ITy pinpummnomy CUT HanN
AeTeKTYyBaHHA HBABEKOAETCHEORM@LYABOBAHRAO |
«OnNoOpHOT dasu»

U, v=Ymncos(W, =lt%ycos tV (8.7)
[ Hanpyra «3Mi HHOT Qa3snWsHaAaM@BMIMyTWT b |
Ugp=U gos(Wy -) (8.8)
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YpesynbTartTi NOpPi BHAHHA UWUX CUTHaAnNI
aAKompponopui MHe 3HAUYEeHHKW a3nmMyTy.

i JCIste MdedzOdzz t@H ‘csdg@BQa@ o B/IOR 3 H a
yactotammnu (puc. 8.5):

- 30 TIuy, AM;

- AM 9960 'y 3 YM 30 Ty (AmeBBi auyi a =

- AM MOBHMUM CUT pPaAaBROM3IHaAaBaHaEEM

- Hecyu4ya.

] dzdBddz0 HBsHEZdYXMYHOT (3 f yacToT MOXe 3|
MeXadx.Mi HanbHI 3HayYyeHHAa [ M:

- 30 Tur,awWHiaHUM cunur Ham0%

- 9960 Ty, curHan agon@80Md XHOT ni goHecCy

- MOBHWW CcUT Han”N 30 %
- KOfmo3ni 3HaBaHHA 10 %
e ¥ T a
&*p(m)

cohe*m cohe*m

on 1« : on 1¢

o , o] e m 0 e m o ,
! — neyn n e ~"ho on 1 bon 1 0 e ~"ho 1. - ney
fo- 99601 o fo+99601 ¢
._.V?e< uv°e<

Pnc. 8.5. YacTOTHUWUIN CcNeKTP CuUTHaAnN

8.1.3. ulbbttzCLEzttO tOH BEBOWLEO VOR

Ha puc.poueHo cmoKkas3aHO KOHCTPYKLULBI ¢
VOR,WOp O3 Mi e HWIi HO 3 AalekKoMi pHOKW CcCuUCTE

Pnc. 8. 6HaBpabdimHMWMWMT albHUN papgi
poO3Mi weHumnm cninpbHoOo 3 D
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Y cmnmcrtemMy BXOAATb HaAacTynHI @QYHKLULI OH
MepepaBay B OAMHOYHOMY abo 34BOEHO
MOHI TOpPp B OAMHOYHOMY abo 340BOEHOMY
| HT ep/goekiacn b HMU X/ aMncTaHUiI MHUX N1 HiI W 3
- AXepeno XWBJNMEHHSA,

-AHTeHHa .cuncrtemMa

MepepgaBay i MOHI TOpP nNnpauwwTb nNi A/ YT
npoyecopi B, K I 3' eAHYKOTbCHA yepes | H
3B' A43KYVY.

] sy jtfintsds) H BaME WA Yye HacTynHiIi QYyHKUYI T

- PopmMmyBaHHA uUuuMmPppoBuUXx (AUCKPETHNUX) C

-YnpaBni HHA [ Ni gAcCTpoawBPHBIHaamn ni MY
dba3 wncwhMHani B;

-O0O6yncneHHd BCTaHOB/WBaAaHWUX NapamerTp

-BcTtTaHoBneHHsa 3B' A3KIi B.

ltesy] igsdsds® cuctema KOHTPOMAKW CUT HAaIm
by HK LI T

-O6bpobka Ta aHani 3 cUTrHanNni B KOHTPOT
curHany nonsa) ;

-BunkoHaHHa HeoOXi gHWUX pAi Ay pasi B
pe3epB abo BIi A KNKWYEeHHHdA) ;

-3abe3nevyeHHds 3@AACGVCT i NBaud HIUNBUX
ypaxyBaHHAM cTapi HHHA KOMMNOOHEHTI B.

Mpouecop MOHIi TOpa BUKOHYE aHani 3 KGCc
AaT4Ynki B i KOHTPONbHOT O NPUNMAMb @ Mn K
OCUMNKWKWTbCA, HOPMY KT bC S 3 A, P IB/HEETME Y K
epeTBOPHOITbLCA B KOHKPETHI UNPpEBHY 8t
FtcOzOdD mpnmmaHM X Uuundposwux 3HayvYeHb i
HaudyeHHAaSMN. AKWo Bi AMI HHOCTI LKnx 3Hadu
MK OHIYeep € K JTI0Y € H HesP B HHB preespe gaBavd abo
HpopmMaui 4 npo cTaH anapaTypwun Bi gobpa
epyBaHHSA.

ABTOMATMUYHMN BNNAIHIOT™MA pHUOHBTA H U X curHani
6es3snepepBHOMY KOHTpPONI 3 N 8Iepe KUKmMYae HH
pe3eps abo BMUKINIKWYEHHSH anapaTtypwu, A K U
BCTaHoOBNEeHI MeXi. KOHTpONwWWTbLCSA HacTyT

-a3nMyT;

— W w > OO O

P
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rnmébuHa AM yvacTtoTow 30 Tuy,;
rnmébmHa AM yacToTOm 9960 T U;
-peBiauyui 9 yactToTmu B YM yacTtoTotw 30
-pi BeHb NOTYXHOCTI HecyuJdorT ;
-HagBHI CTb i Mpas Wb HPi OC3TMNbI 3KHOaABya HMHOSP 3
-yacTOoOTa Hecyuyol .
wdzls J oW j 2 dzsC Odzt ded ~ / H d M IsSEOdayd R yd&] ~ H ax
Py HK Ui T
-BCTAQHOB/IWE 3B' A3KW MIi X oKpemMummun dgyH
- 301 NCKAEOoEY BalHaHpa Ty p O 10;
-3ab6e3neyyepamnopa Oom® €  AIB/MOYK a NIKbeHpey B a H +
anapaTypouw;
-Hapae MYyHKUI T AMcCTaHUI AHOT O KepyBaH
Bci HeoOXIi AHI Ana pob6boTwu AgaHi abo
anapaTypy 3 nynbTa JNOKanbHOINIO ynpasi
TepMi Hany ([Adkunaa66dlKnepdMoxnmMBo TaKOoOX ne

KoMnnekT abo BUMMUKAaAaHHA anapaTtypwu. 3
MaHIiI Ny nwBaHHA 3 HUMMNU (BBEeageHHA/ 3 Mi Ha
obcnyroByBaHHI (B pexumi 6 N1 0 K Y BXaMHLHESH NNMA(

npouegypow BCTAHOBJ/I€EHHSA Naponw Ha pfpecxi

8.1.4. AbdCy BdzOd dzd?2 sS§df §jtejHC

KoXeH nepepgaBay -MoOKYyagaa, € Tl CAK @MYP Ur e H
yacTOTa, npoBoAanTbCcA 11 Moaynaui a i M
M TYXHOCTI , i 6M1OKY reHepartopa CWUT HajJ
MIi Kponpouecopa T eHe@We HEXE T MH/AI Uy MM LBy Midt
curHany (amnnitypa |/ a3 a) -mMioggpmnpac Kk
nepepaBay Mae€e OKpeMe [AXepesno XWUBJMEHHS .
Bi AMoBa, pApYyrmhm nepepgaBay 3anumuwaeTbc4

Papgi ocurHanw, uoc mecurnepvoomd HVO@R ,b cEap ak
TOuY L i NnPpMMUOMY HAaASABHI CTIH [ABOX Pi3HUX C
OpoHa 3 HUWUX MaeBROIEGTKIHWH W I azaB,mmyTa TOu
curHan). dasza aApyrorid cKknapoBoOIi (cwmr HE
nepuwori Ha B euju yYpg @B\8in & JyerHr, O B | (asumyTy)
Lwoa4o0 TOUYUKMWUW po3TawyBaHHaA Madka VOR.

Y cTaHpjapeTaH@OIMayH T i pajgi omMmasaka VOR Aan
3MI HHOT -cduar3HgauTPpgHo Mi HIOE T b C 4 aoHHTOEH 0 A0i as3r p
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HanpasBpeaupodepraeThbcCH B ropuMsoHTaANbHI
obepTiB 3a CeKyHAY.

OnoOpHWMWN cCcUTHaAanN YTBOPHWETbLCSHA LWASDOAHOAM ¢
yacTmiTAHe®P®OT Iy, B CBOW KHepr ya voovgy H
yacToTo Moaynauii 30 Ty i neBi auyi ew 4

O6bumpBa BUAKW MoOAy naAUuil (AM i Y M) H €
aeMoaynAayi A npoBOAUTbLCHA OKpeMmo.

Hecyua yacToOTa, nNi AHecyu4a [ ono
BUNPOMI HIOKTbCSH BCeOiIi HWHO HanpaB/NeHOW at

CurHaHnT eHMmMIO ob6epTaeTbceca, B WCMVProHvial /Hi KBE
Ual gbicmcTemMotw cxpeweHunx BI 6paTopi B (B ¢
MOAY MbOBaAHI KBaapayriyrpunmpo g ILNIB. 3anex
cniBBIi AHOWEHb CWUTFrHanun bow 6MI MBAd yYINHA BUYAHKDTT kb C

Ha pwuc. 8.8 nokasaHO ¢gasoBI cni BBI
Bi aHmMawmaa VOR, a Ha pwuc. 8.9 po3Tauwye
enNeKTPOHHOT O 0 6 eHpar MHaHBA ie g iH@&nK piaanave H H 4 C
npocToOpI

Pnc.8.8 daszoBi cniBBi gHOwWeBHAHMPpRARP YOR
i . e”™ T Tmuw
ARRLLLLAR e .~ e

LA | sac 7 taxo®“exo " 'Eo “ e




Hecyua e ¢

™ CuruanuBY
\t - t
y ’ ). ®a3a curHa

UA U[l .
P <y

4
-

U nis BY
Ua=Upcoso B \

\ 180°T
Up=Upsino S AT o [1 [ 1
Cyma pHuii curHan f_}_{_}_’:

€ % e e " A* Y \_/\/\
Us=UrrA0SRIA 0 &dgyt
Us=UrRFACOSRIA | Bilgyt
“a e Q0Ot EM™ Y - mo a o
Qce mx .~ @~ @po-FTEML ot~ a o’
Punc. 8.9. PosTawyBaHHA Bi 6paTtopi B Aansg

Al arpampaB/ieH@axmiageHHAa CcUTHani B

AStedilzo Odzdzy ) § & z0 O E BOY.C O VOR

Moaynsaui nHI cumrHanm 3BYKOBOIT 4YyacToOT
B BIi ANOBI LHOMY 6nouyi ynpas /i HH A i
YnpaBni HH A o pMYyBaHHSMMb CCAaM T HWa JipB N priopuoe
reHepatui i curHani s HBY (CSB) i CUT Ha
HaaoxXxoaaThb B AaHTEeHYy VOR, BUKOPUCTOBY K

BUMI proBalbHUMKNU CXemMaMu.

Hecyuya 4yacTtoTa @GMOPMYEeETbLCSHA B C M HTME 3 a
oaynartopa. OanH 3 mMoagynatopi B, Ao A
OTYXHicTi 100 BT popgaTKOBO nNi AKANKWYeEH
MXi OHMWW cCcuUurHan Hecyudy-oHbBbW (6A0SHBH)U, MUa 4Y/mB
mrHvannm bY (SBA | SBB) .

Mooy namnopmikc nnKCTWLE HBHA CMHTe3aTopa,
3MIi HWETbLCHA Ni A4 ynpaBni HHAM T eHepaToOpa
KoOHTpPpONnbHI CUurHanwu, Lo Mi CT A Tybp eiaHIBTHOM
PY unrHany, BUPOONAKWTbLCA LWNAAX OM OB iCOMITaHMay)
AONOMOToOW ABOHaNnpaBnNeHWX Bi AranyxyBsaui

B pes3synbTarti NOpPi BHAHHA peabHOT O (
wo 3 6epirawtTbca B nam' aTi Mi Kponpouec
CUT Ha N3 & AKIHPHEBIBOPOTHOTIO 3B' AGKW/I HTAQX.0 4 U

YnpaBni HH A Moaynaui AHMUM cCcuUuTrHanomwm i
peani 3 yeTbcH B reHepaTtopi CiMK HHATIA BN b M
curHani B.

O w a3 =2
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CurHan sk

o (byHKUIA Yacy- (PyHKUIA 4aCTOTH

I"—'_—-—_..__-' |E—
MotqynﬂTOp ’_l ”'RCumogfm l ¢ f
L2 1  css
e A Y
ot
CuHTezarTop Moagynsarop P :Il ey
4YacrtoTH t .
A
}'——_ t
Moaynsrop 7 a] ™
’)L‘D—Dt SBB
Amnniryaa = A
Kepyeanusa curHanamm mogynsauii i BUMipie sk
Pnc. 8.10.Cxema @GpopMyBaHHSA curHani s

5jndz ydz R OtePL s HddaBqa d

) OcOdj sted dBsHEdYYy' '~ daj fkys' VOR

vy{ ' Hd My’ yoOMmlstsisd

LleHTpanbHa YyacTo0Ta9960 0% =+0

YacTtToTa mMopaynaui.:i 30 TW%tO0onopHUN cur

|l Hoekc Mopynaui.i 16 1+x0,nporpamMoBaHMUIi
Kpokadgm O

Frnmemeaynauyi i Hecy|30% 24, npor pamMoBatH,.|

0.39% 3 kKpb%kom O

s " L dzOo Odzdgv

ToHanbHAaA YacToOTa 1020 018 =0

Moagynauia (kopg MoplAo x4 cumBOANI B Mo p 3
nocni LOBHOCTI |, npor

YcTaHOBKa a T3pwBapnR|Toyka/ naya3a: 125 wmc

cTabini3ayi €W)

Mepi oag noBTOpeHHA [7,5 ¢

FrnrmomnuHa AM 0...20 %, npor p3a M okBpabidkao M
[ sodzd?2 Mmdc dzOdz
UacToTHa xapakTtepun300. . . 8H0eOpOi BMHUO Mi p HI G

FrnrmomHa awmnni 1TypaHOo|[0..40%, npor pamoBaia 3

8.1.5. odasjdedzO MdMlsj BO ©OH' SEOWCC

AHTeHHa cuctema papgiomaaka VOR ckna
-aHTeHa VOR;
-y3roaXyBa/lbHUUW npucrTpi n;

-npoTtuBara (ekpaH);
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-KOHTpPONbHA aHTeHa MOHI TOpa,;
-kKabenbHa Mepexa.

AHT epHanri omMmadka VOR wMae H8D:TYNHI enew
-2 BCebi YHO HanpaB/NeHWX BUNPOMI HIB a
-2 CcXpeweHMWX Wi AWHHWX HBainmi pBOBM i)PHPHBEBTAOH pal
-BEepPXHI N i HUXHI W MH@MO BXBY HPWIT 0OPH BEe H
UeHTppapymdBa I eKpaHU;

KoakKcianbHa cucTemMa XWUBNEHHS4 .

10 9 8 7 6 5

e Y m ¥ e o e " ch?™ — e 6.¢ h ge co”o X - ~ et eeo o
—x ;h‘t;,h i 7.¢ h ge ’ h e )

tﬂ"v"‘Ee‘ tﬂx"‘ 8. e h = e

se Y m ¥ e o e " ch™ - 9.7 evm co "o >oX - et eeo 0
o) c ;th‘:'Eeo" thx"”z( 10. vcm eth”“'EeouV t h x* > qg1-

)*“ﬁ<ee<rY
Puc. 8.11. KOHCTPYKUI A aHTeHMu

l oslsdo OO Odalsj dzd

MpoTmBara A9B/AS€E COoOb6OW MeTaneBWn nuc
JaxXxy MOHTaXHoOoro 60Kcy; BOHa 3abe3n

ocTepiraeTbcH ni kK BUNPONBH OB & I FBX

NPpyXeHIi CTb NOoONda 3 MEBHANYKEB &Icad . 3 K@d 3vn eT

MXEeHHSAI HanpywempURaelBH GO mI 1T AMN Bi O 3 e

oTmuBar a NMOBWUHHaAa 6y TWu OAHOPI AHOI

anori 4He, 3'" EAHAHHA MIi X MnNOBepxXHewW I
O PHTOP Yy 6 O BOW HMHOI 6y TM 3 OAHOpPI O HOW TnNpo
KOHaHI 3 KpyroBow CcuMeTpi e€ew wopapgo B
TUBHI Wi NTUHM, ObyMOBI/MEeH.I po36i XHIi C
ELHAHHAMMN, MOXYTb MaTW LJOBXWH®BI H@ANAE

npoBefgeHHA OEB3ITMOBIMMIXDEBBM&XHbL Ha Kpatw jgax
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S ts dzls tc SQirzlddjtcd® H © s AYOR C O
s sdzlstetsdz! dz Odzls j dzd -Is mA s 0 figd M Isde@3dj 38zt

HTY
OpH
HT P
a B
CoT
HT P
X H a

py oI
POTW

Tp

O =X T O 3O O

X 304 X X m—~ X 0 =2
o

o
I

PTbCSA Ha Kpowmui npotTuBarmnm abo, Ji
nx 3acobi B, Ha wWwor nax, pOoO3TalwosBa
O/flbHaA aHTeHa MOXe 3anumwaTtTuca Ha
I o CTaHi Bi yemrbg® &cmpHOBaAawe®mE M K
i NnPMOGNM3HO 800 M M Haap NnPOTMWXUBA.
ONbHI aAaHTeHNW BCTaHOBMNWKWOb.C AH aHMAP KKKf
3 aHTeH MOoOXe OYyTW 3akpinnesian H
: aK a, B CBOW 4Yepry, BCTaHOBI/IO
Bar u, abo H a pepeB' AHI N wor ni ,
ONbHOT aHTeHUW, ane B 6e3nocepegHi

O-pO0O3Mi WleHHA KOHTPONbLHWUX aHTEH

o X ()m_"‘oc"”’mt _ 0
*h*toh
(——0+
=q'|’ex~”'; cv°_"o
acx T Eme . t h™em o h a
B—CX € Ma KOHTpPONbHOI aHTeHMUu MOH
Puc. 8.12. KOHTpONnbHI aAaHTEeHWNU pe
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stsdzlstetsdzy dzO Odzlsg clzDa HigtsEdZl HBelsTIoHOC 9 Ha  wWor

B U LUe npoTwuBar u i H a BIi ACTaHi 8 M B
MOHI TOpa d9BNAE€ Co60 nNacuBHMUIL cyoeoéno
Bi 6paTOpHY aHTeEeHYy I | BD WAEXVABEH], TYAHE
KOXYM 3i cknonnaw T u KNyp n( ppumck.o pH.cra H H i

aHTeHW curHan Ha MOHI TOpWKW 1 | 2 B CTIi |
KoakcianbHUn Kabenb I OI NTbHWK CUT HAaADANI
AHTEH CUTHaAanN H& HG@EXW [NV MK QOAKKPORKPE @ &R

8.1. 6. Il stelsts g MsyaRP H dzO dzdzw
l stelsso j GeMZOH da@uwadaz"poBaHHSA as3uumMyTa 3.

CKNnNagaeTbCca MNBHTIEHWACTIPMW | 3acob6i B i
- t - - &
S R °°
h sac  t tSOdZ’O v o 6
- - ™ ° t ’ m __h a [

9960

SO0 CXNLX

/ VAVAY
A 4 I ~ -~ Curnan
KaHail b

\
////////////@ e o
~

Pnc. 8.abdpoGxetmcurHani B B 6opTOBOMY

3 a CurHanammwm mMasaka VOR 3 BUXon[y a |
3HIi MaeTbCcd curHan 4vyacTtoTow 30 Ty 3Mi.
OcTaHHwiglkeTbCA HaAa YacCcTOTHUWUN peTeKTOp,
30 'y nocTU@motcumhmam. nogaeTbCcd 4Yyepeas
a3 o0oBOr O [fOW,CHKap NiMH LHWBAIT opar o BXi A4 NOoOAa€ET.t
dbas3uo nponopBasgnumMmy Ty TOCHMK W, nhan a8 N X B @i
OAWCKPUMIYHraBTOQIROE T b C A CUT HanuoHepBEAXA@BO
asnmyT
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8.2. [Bfdjt odOf gD @fidsis@ez dzd 2
©OH' 5&ROWE DVOR

8211 tedL dzOyj dzdz" ©OH' SdzO9 ' G OY' 2 dels”’
B BIsd

BcebiHampaB/nomerpiiMc ba&kK3I UMYy TanbHUN - pal
Al ana3oHYy DVOR (Doppler \Dd rrye ¢ Hi g ih R
noganbWwWMM YAOCKOHaAanNeHHsaSM papgiomadaka V

Aonnepa i aHTeHN 3 BenNnMKotw 6a3o0T4YHMKO
BMU3IHAUYEHHH a3nMyTy. Papgi omasakmu DVOR
panowHax 31 CKNnagHNMMU reorpadi YHU MWK y

CNpoweHoO NOoOKas3aHO KOHCTPYKUI WO papjgi omas
B fJaHMN Yyac MepexXPpKDEBHApHBRBE VAP WA

VOR | DVOR,auywaoTb B pfiana3ddiB MaogroT maG
o O o 300 K M (pamib HIBCTARI amaBioHE u a4 A B
VOR/ DVOR 3abe3nevye ni norTa I Hpopmali
BUKOHYBaATM noni T Bi A4 Mi cuieBDY@RIioHRREEMH H A
3as3fpaneri g ob6bpaHoOMYy Kypcy. | HAWgaerind
BNpaas@aeTn »MOBBONSAE Ni NT0OTY BU3ZHAUYNUNTN E
yac 49K i1 HAuWKauia "Bi g/l Ha" BKasye, yu J

Pnc. 8.14. 30BHI WHIi W BUTrnNnapg Has33eMH

Papni om@Rka6bo DVOR 3a pgonomMorotw 6o0pT
nNi notTa HacTynHOW I HopmMaui €10:
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1. Asumy T, TOOGTO Kyad MAarkHIHRAHWIA MK IO BIH IiH
«Ha3 eMHMWN -prmigHaokma g K

2. Ky pc, AKWUWN BKasye, UM 3 HaxogutTbCA
Kypcy (ni HIi T NoOJTOXEG®GWHAZ ,K yapbcoi .3 HaXxX 0o AU TE

.l HAOVK@I [ H&AaKa BKasye, ynm nNeTnTbL
HbOT O.

MpumHumMn pob6boTKM pRAKIOMasman DWODRYOR,a
3acCHOBaHMWMW Ha BUMI prOBaHHI das3zoBOro 3c)
BUNPOMI HIOIT M &P a aHi ao3veavAHO g M H cur Han (on
BUMNPOMI HIOETbCH 3 OOHI € I Tiew X das
curHany 30 Ty (cmruwapnpo sMEPHIOT O JaB mMHa
3anexHocT.Ii Bi A asunmMyTa. EneKTpuUUYHUMN
npunmmayvyem, Bi AgAnoBi gae as3nMMYyTy MNOBI TpAat

oetho""Ee" “ e t e ~ o) ce t - 54
"
_"Ee. . " qyohne eth~ ~Ee~ ~g
-seza — _-s-x’“oc h(a _
|
’ <
uhot

Pmnc. 8.15. AHTeHHa cuncTemMa paji omasgka

[Mdeso d WkdeCy' sdegzo Odzdz2r DV OR

Y nopi BHAHHI 31 3 BUYANHMUM MaskKomM V.
MafaKy DVOR Mi HAaKWTbCA ponsamu (punc. 8 .
yactoTtow 30 TIwu, o BUKOWeCYWBYETHBEHRE N
cMmrHanom, B TOW Yac SAKpsMEWa@cummpanaas:l
MIi CTUTbCSA B UM ni gHecCcy4yol 9960 My
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BMUNPOMI HIWT bHCaAn pBacBeAGei pUPHKDO MO K0 L e HT paNb HO
Mopapg 3 ONOPHMUM cCcuUurHanom YyacToTomwado

aMnnomwomB HUM CUB HAWMY Mi 300. . . BOPDMOi I HLY B ¢
CurHannm, o MIi CTATHLb ni gHecyu4y 9960 r
yacToOT ( AbY) , AKY Ccni g po3r NAx@BPYMD IO B K
Tpaeegmwopi

Bunpomi HOB aHi 61 YHI yac FOI M0 3[Cy HB T [
Hecyuyorl . Ak wo ABY obGepTaeTbcCcd 3 4YacToO:
BUHMKae YM ni gHecyudyoi, baszoBUN 3CyB 4
A M) € @QMYHKUI € a3unmMyTa, TOOGTO 3anexunrtT
nesBi auij Hia C M@ PW BHIE + 480 Iu BI ANO
pagi yc 3rao/A&ondRp TaeTbcAa AbBUY,65Nn7 Bunime mpaoK f
B Ai ana3o0HI yacTtoT 108...118 MIuU. Benvy

AKka onucye edekT fonnepa

sin>0 sin<0 sin >0

m X Y a o | i
)’\/UUW\MWWWW\’
Pmnc. 8. 16. CurHanwn papgi omMasdaka
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Pi 3HMuSa B MeToOopgaXx @opMyBaHHA ABOX C
VOR | DVOR Mae TinbKW anapaTypHe 3Hadue
30BHI BU3IHAUYNT WU, MBO OSHKOCTN THHE& FE NMHMNITA HA T
6o DVOR. OpHak papagiomMaak DVOR pgos3BOS
akK SfAK B HbOMY BUKOPUCTOBYETbLCHA aHTEH
acTocyBaHHa edekTy J[Jonnepa. 3cyB (ha-:
O 'y ™Mae nNneBHY BENIUWUYUHY, Wo 3 anexunrT
3MnmMyT popiBHwWe O0° (MNiBHI U) , 3cyB ¢as
Mi Bo€eHb) , 3cyB @Mma3 papgopiBHWE 180° rpa
opi BHWe 90 °, ABsaxazmanhmyysmca B2 thr°3 [gopi B
anpamMKi B, B AK KN X asunmyT 3ainwaeThbC A
|l LHOCHO ycTaHoBKNW DVOR.

CniBBIi gHOWwWeHHA a3 Mi X ONOPHWUM CMUTH
3anexXxnTb Bi A4 Micua 3 HaXyorgakiebHHHUAX [HCA ngpnssam
Takunm caenvgmn sekmre cumcrtemi VOR, wo 6yno

I Ww 4 9 w

8. 2. 2. GAdeegisisd fMdMmlsj ¢ DVOR

B cuny nNpPUHLUKNNY TBO3YAKEMMHB OPY CTBOpEEt

I Hopmauyi i NpoOo HamMmip@BPa@aAHAMAMAK DM €K TP .
HeMae BIi AMIi HHO caToime p iTBOCMBYK M&XH apla pBi one neH
agekKkBaTHDO Bi AHOcOME PUBCBLIKMNNMNLO paji oMasaKka
CTBOPHWETbLCSHA B KOXHI W TouuUui npocTOBYy 3

Bi @HMH@PYXOMOTo BWhpomuewBaswasd Ccni BBI OF
€ = EgSin[ Wt ) cos( tW )], (8.9)

leog-hbecyya YyacToTa BUNPOMIi HIOBAaHUX CWUT HE

BHacnigmm&pi BCbKOI 3 MIi HU yacToOTMWN (
MoAaynauii MIi CTUTHBb | HpopmMmaui w npo K'Yy
pagi omadaka. Ana Bupi neHHA i et I HdopN
a3z mn, WO BUNPOMI HOHETDLp.A ULeHTPanbHOT at

Mpu ubo Myy agcetso Tamy Ddam2rriphdasyt Waoopi B HoE

Dw%T =2TfIll sint ). (8.10)
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Ha pwucnok8a3la7Ho 3 Mi Ha 4YyacToOTMWn, wo B WUl

A, i curHaugph s3swmi dmpipH@as (gna TOUKM np

q 90 (undpm Ha T1Tpadgi Ky BiIi AnoB. gawTb MNOI
AN £
: 8¢
U fo* fn

7 \\ aAf
M | \
IS s \
7 IAZ—— 2’:
\\Q\_l,/ /
N 3| R4
p—
A
Pwuc 8. 17

Baoomepi BCbKMUX

KYTOMI

PHI N

pagi omasdakax,

pagi omav/OR caMi T[B@ HIW,B MU N POMI HIKT b

Bid Mpd
——
Wy~

3 Mi H A or\Aeapci TBOCTbUK i1 Hpaangpi yor M ays
cncrtemi

wo BIi ANO
KO/TUuBAaAHHSA

BUAOY .
(WJiSl 1 B8fdjtcd
AK WO BCcldI pamB/HEHRA a

M

L Odzj y dz2O 9

H

A O0peprT a8k i

ZOY oW &S

LEHTPOM

cnocTepiravyamu,

npoTwu

r on eHHHCur koor gag, |

AxKTap i BIKMI,

L, 0

3 HaXoa4AdaTbcCHA

B

T OYK

6y ae

30I1

nbwyBaTNnceCcA

Manwummn

y

NMOPIi BHAHHI

3

abo
B i

3 Me H WYy B ®1awokse

ACTaHHI

M i

X

cn

3

(

TOJI O4Y MK

pPyXxaeThbcHs

aHTEeHa

4 o

cnocTtdpir a

dYHKUI €10 mBH B N KAHETHEHOV

DTtTaepeagHboro
BUpaxaeTbcCcAd

HaCTynHOI

yacTOTTf,nd0 GGevpeTogpHAH $
3 HayeHHM T & @B1>B U HI D QDB H G0

dbopmMynoto

4

Af= AD/ o f,. (8.11)
AKWO aHTeHa AT &MY UIHaA@GRARIPHYWKP OX O 4 RUYN T
id4, TO 4YyacToOTWU, Lo np Uik XOOA TGRGC BE [
B2, 3MIi HOROTbCA 9K QOYHKLI T yacy. AK Wwo
BCebli YHO HanpasBneHOTI aHTeHWu, BCTaHOBN
OMNMOPHI CUrHanm 3 TaKoOKW X 4YyacToOToOl, T
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CUrHanom HOB® 3&CHOTOIO, BUMI pHOBaHMUI

cnocTepexXeHHS4da, byane nponopui "HMN a3 nmy
cniBBI AHOLWEHHSH MIi X CWUrHanomMm aHTeHu A
asnmMyTa. OnNOpHWNM BHaAaAPpAMK AN A MOBKS) ( T ®duY

AKOMY obupagBa curHan € CuUHaAa3ZIHUMU.

TS

c o h e

3l
CMm Stoc;H— c h oax‘|

Y5 T vt "Em oy e
h " DYOR™ 'Y_"

o e

Puc. 8. 18. 3B’ 430K edexkTy [Jonnepa 3 F

CnekTp BUNPOMI HIOBaHMUX CcuUTHanNni B B C
CUCTEMI VOR (pwuc. 8. 5). 3i CnekKTpy BMW,
BIi M Myy3r a, 3ocepeaikemHx aHa@mopa B@HMWEI 9960
ULbOIo B NepepgaBawvyi DVOR ok peftybof) dg-pgy 0T
AK I BUNPOMI HONOT CBGe @HPHRIMME HHLOM O T Y XHC
6i UHMX YacocmOITBBI AHABWEBHHA MI X HUMU i H
wo6 nNpwu HakKkKNnapgeHHI i X y npocToOopi 3 C
CUurHan, Bi AOIWIBH ga/Hwm.i A M

AK wo ABIi Al amMmeTpanbHO MNPOTUNEXHI a
61 YHKU X o4vbaecpTTOAMQE GIC@A@A M HHWNUK OB O CTPIi NKwu,
dbaszamMum curHani B, TO TUM CcaMWUM MNOBHI CTH
UM 61 YHMUX yacToOT (MeTo@n oqEI@Xa T@IMYH U XLWO
361 NbwWeHHI BEPXHbLOT O6i UYHUMN YacTHaTBN &K IK

wd3' sOy' v CCtolkzc oLtHe 2 fializsf'ddg ‘Tigitis tg diatgd dz M 7
JeBi aui a9 YyacTOoOTMW upoi poHoe ety 440810 B UDVOR,
Aaianas3oH 108...118 MITya Hegq a pvalkRe myHA KXY 0  UB
LeHTpPpanbHY YyacTOTYy 3a3HavYeHOro pAianasc
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TO 3 HaBeAeHOT BIImM@MOKMNIEeTIUIPO o My KBS HMaAKH T & & a

341 NCHIWE KpPpyrosumw pyx, Mae popiBHWOBAaATY
AN=1BD/N-f, - D=AN( 1) (8.12)

Pyx aHTeHW 61 YHMUX 4YyacTOoOT 3Ii WB N AKI C

30 Iuy, peani 3 yeTbCcAa €eNeKTPOHHWUM cCcnocoocé

OAMHOYHMUX aHTEH, pPpi BHOMI pHM@BBO AMamewin

noc/ni LOBHO XuUBNATbLCHA 3a pjJgonomorow 6510
wo6 da3 0BUIN ULEeHTOEO®S R A BHCEAOHOKXE gaHHHOSIO WB U A

8.2.3. ubbttkzCLkzttO tOH' tERBRBOWEO DVOR

1 09" Oy 2O MdMmlsj 3O dz@LkjnBda=m’'e T O MIs Bd
yacTmweBK nepagi ovyacTtmoaa s b KPHHEY oTyio6 ol
nporpamMmHOT O 3abe3nevyeHHSd, aK e B i CTO
ynpaBni HHa cucTtemotw (puc. 8.19).

Y cumctTemMy BXOAAT HacTynHI Py HKULI OH
MepegaBayYy B OAVWHOWH@EMYaHaTAX ;3 ABOEHO
MOHIi TOp B OAMHOYHOMY abo 3A4BOEHOMY
| HT e p/goekitaC/V bAHAMCXT a H Wi WHMW X nNi HI W 3B' a3
- AXepeno XWBNEHHSAa,

- AHTeHHa cucTtTtemMa;

-bnok KepyBaHHSA nNnepeMWK aCH/HI SHvVA Jfiai HBT. € H

MepepasBad i MOHI TOPp npaywoTb WX A4
MIi Kponpouecopi B, K | 3 ' EOOKHaY HhTEPUCKAT a'H el ¢
ni Hi W 3B' A3KY.

ltesy Mste fpisfa@PMpOyYU@DacTynHi Py HK Ui T :

- PopmMmyBaHHA uUumppoBux (AUCKPETHUX) C

- KepyBaHHA/ ni gcTpoOwWBaAaHHA aMnUmMTyaw, B

- ObuncneHHa BCTaHOB/NWBaHBXNRAppA®ME AR

-BcTtTaHoBneHHsAa 3B' A3Ki B.

ltesyd Mistc (Rsdzt S&EBO® KOHTPONKW) BUKOHYE

- O6bpyda aHani 3 cUTHanNi B KOHTPONbHMNX

-BnKoOHaAaHHA HeoOXBmHEmBMEe BaHA §i pads (|
pe3epB abo Bi AKNKWYEeHHA) ;

-3ab6e3nevyeHHH BnacHOTI npayesgaTtTHOCT
ypaxyBaHHAM cTapi HHS KOMNOHEHTI B.

b
H
y
H
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8.2.4. AbdCy BdOd dd?2 sSfdM §jtjHC

KoxdH tcj HOE@HgaaeT-H0oay /BAI,PUYB dKOMYy T et
HecyuJyol 4YyacToOTWu, npoBOAMTbBLCA WMWOTro MOAY
NOTYXHOCTI , a TaKoX O6Nn0oKYy T eHepaToOpa
Mi Kponpouecopa T eHepyeyeuUi Waouwi Moy JOod
bopmMotw curHany (amvmnni typal davoa)y nib .B U 4 a ¢

wislzx nx ¢ is/j Bz gusST §2

b 1AM Lyey d Ly ipddffdz L d2ecf

I — — - i

‘o Ix oc__h a _ "PRIN Yo €F I |

| e A A A A A A |

; 3 1 2 !
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| d3i 52 dz izt |
i "-I A~ .- ] |5 2B R @ |
! [ - € [ l @b e e e o= ]
| X 3 7 A A4 - I
i 113] 2 1132 |
|- I N 11 2 |
! ] s ¢ Sll ] s ¢ I
! o h a x o h a x
I c ® c " m I
! - = o oA —m = e -
i o oo |
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i 1 e h - T e n~ ho e n ho g M |
: m e ™ m* ‘e ™ m e ” m e " |
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i I
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i I
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i v I I
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i I
i I
i I
i I
i I

1¢x ;e ™  :mm [ 1e8fm ¢B 4 N i
2cX o e ” ;2"' m }SBEf Udgi’d%)i qu UdZB ds{
Scr m X ,"’

Puc. 8.19. CTtpyKkKTypa papiomasd



KoxeH nepepgasBauy Ma € oKpemMe [fgxXepenc
nepefgaBaydyi B BUHMUKaAae Bi gmMoBa, ApPYyTruim ne
rzg dzg pgpcovyactToTHNMX curHani B Hanpas
Ao aHTeHu (VOR) abo uyepepi OOtdkk ALAnoe pa HI

(DVOR) , a BWUXI AHI CUTHano @ REBEWBOIODO Oe€
(HaBaHTaxXeHHSda) . AMnNnnAai TyaaHan”nidgea 3 @C TBaHMNOP
Takunmm, o 6 B npocToOpi copmyBaBcC A

napamMeTpamu (puc. 8.20) . OB a MOHI T
BUNpomMi Hwowyunm curHanm VOR, npunumatuym T
AaT4yYnkKi B mManegBWDdPaMopHUX aHTeH) . AK

CUCTeM@Aa4y KBeima e MHOT JIceipMeCBMg) R MVKN@ B U T P BN b H |

aHTaeMlM pPO3 T MUEAPHAW nNpo3amBamrw. ogHOTNOoO f
MOXYTb BUKOpPpUCTOBYBATUCHA OO TPbOX KO
po3TaWoOBaHWUX NO Kpaw NpoTuBarm B CUCTE

820.das3o08Bi cniBBI AHOWEHHA Npunu Pi3HNUX asmu

Cunctemow DVORWTBIMP OBIATHHDA /T MI CITRAW B U |
MO AW KM T Hani B yacTtotTwnm 30 Tuy. OaunH 3
Bi g asmmyTa TOYKUWU npummomy (curHan 3 OfI
3Mi HHOW (¢a3omw) Bi APl 3HAETbLCAW®BI 40 PINBH
nengHasunmyTy) TOYKN HOMT G OT ETPOCUNKENH HA O 3BTIial
DVOR. Mpn nNoOpi BHAHHI 3 cumctemow VOR
yacTtoTtTmnm 30 Ty noMiHAANMCA cBOICWM aegyapmH
papgi omasack VOR 6i Nbw YUY TN HBBING O BBIT 46 ¢
cTaui oHapHMKX emiTd LBe B(nmxXa ne& n x i 61 UMXHI X
oyai sni , BUCOUYMHMNM, K I BWUKI/WKaITObi /INbOUM
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O =X 3 d

CKOHman4i oMasaka [DWORKRpI MEXBEYB YacToOTWu,
n pyci BUNPOMI HHOKOYOT aHTemme npy .KoOA
TeHa pyXxaeTbca4a 3 31 acceTkoyTHoalyy , 3 OT 0 O 6cenf
NPOMI HIOKTbC A, B ToOULi -Mopyme ayp abiyagy
ctotrTunu 30 TIu, a I HaoeKC MoAaAwaGimayi i Oyp[4e

[ BHEzdVIsBECcnnwowoTwMr HREAN TopmaTe3dnpac
NANi TYyGQ@rWH ails4mpiton C HE T b C A reHepaTtopom

pytlyYunmu cxemMmamu. KOHTpPpOAbHI CUur Han
KTUWUYHY ya&wmIT/HIaQTy]j BUpobnawTbcCA Wwaaxo
XI AHOITo CUTHanNnyapaBmewm@ve nygky @g&@&®ANb 1
pi BHAHHA daKTMUYHOIo <curHany 3 3apgat

M' aTi , Mi Kponpouecop BIB@AGMHMWEB G & @ Y HO
"A43KY HaaoXoAWNTHDb H a MoaynaTtTop. ona
O6Xi gHOI MOTYXHOCT . 100 BT BUKOP NI

rHanom MOAYNAHB d HBiA DWORO prami ByeTbC !
rHani B MOAOY NAKOHTPOBbLANANYKYBAAI B.
PyHKUI 4 3 MIi Wy BaHHSA curHani B MO AY N S
PpeMMUKAHHSAM aHTEeH 34Ai NCHIWETDBLCHA B Ll &
paBni HH A nepeMMmKaHHAM MNPOBOAMUTbLCA
rHanum USB | L SvBr Hpoansi BO, T pHUEMOAGHXHI 84 HCU X 4 N
NapHMUX BUNPOMI HHOBaui B.

8. 2.5.00 0 etffijldz) BO t©OH' 5ROWECO DVOR

AHTeHHa <c¢cuncTemMa papgiomMasgka DVOR BK
CTUHMWN:

- aBHT eHHMWKB iemKbpraBHa 4 a)(,Nn p3oMamMHBTaOrB a H Ml Ha
BEOMY Kapkaci, KOHCTPYKLULI AHUNR HacTl

MKOPUNCTOBYETDbLCH A n s 3aKpiI'IerHHFI aHTEeF

CH
H e

-48 aHTeH 61 YHMX 4YacTOT,;
-oomaATeHa Hecyu4yol yacToOTWN;
-KOoMNnnnekKT Kabeni B;

- KOHTpPO/NbHA aHTeHa MOHI TOpa.

8.2.6. JI1tttkshgmtsp isPH 820 Q&

BoptoBuih npuinmaudy npaywe 3a TaKuUM X
ctemn VOR, cxemMa HA9KOro pos3rnapanachb

MO Xe 330BHI BU3IHAUYNTMN, ao AKOI H a
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curHan: VOR a6o DWORL.a Bupvn qprosB aH@/Ara mHEB U |
MadKa CKnapgaeThbC S0 Wa CQTHATHEWH Wi, 3nagoaiaiGviasn biHH |
3a CcCuUurHanawmwu Madka VOR 3 BUXoAOy a |

3HIi MaeTbCcAa cuUurAan swmaenoToalda i Cuwr H:
OcwHrAai M nopaeTbCsd HaAa YacTOTHWUW p[peTeEeKTO
30FtnocTi WMHOT dhas3n. Lleh curHan nopgpaeThb
a3 0BOTr O [AWCHKAP NIMH HWBIT Oop@r o B X i Al Ul o3qMIi€EH H
dbasmonponopasMMyTa TOUKWU nNPUAOMY. Ha
CUTHan Hey3roAgxXeHoOCTI

Mpwn NPUMNOMI curHani B MasfK a DYQR BN
6opToBOMY oO6napgHaHHI Mi HAKTbCA Mi CcUSAMY

8.3. [O0djSt®R tedd?2 t©OH' SRBOWE DME

8.3.1. 1tedL dOyj dzdzv O] INSER' tetilttschdsy d

JanekoMmi pHe DMEn a(Ristaaca H rmeasuring equipment)
CTaHpapT@s@Bakmopagi ozaci 6 Agna O6NUXHbBO
NO3BO/MNAE p[feKiNbKOM MNOBIi TPAHMUM cCcypaHawm
Ha3eMHOT O nyakeayln deEipmaiy a DME) . Adanb
WAAXOM BMWUMI pPlOBaHHSA 3aTPUMKKNU NPOXOAXETFH
BUNPOMI HIOETbC A nepepgaBavyem NOBI TpAHOT
CTaHUIi €0 HaAa |1 HWIi W YyacTOTIi nNnicnga NpuUKMON

|
4

Puc. 8.21BnBosAI HABAMHOT 4YacCcTuWUHU C
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10 1 LO MdedzOdzOd3dq w©WOH' sdiZOW S 9 DME
L O9 H Odzdz” :

-po3ni 3HaBaHHA Masaka DME;

- BUKOHAAHH sH anBokMH0T VY

-BMW3HAYeHHA MicuenonoxeHnHa TIC 3a a8

-BM3HAYEeHHA MicuewmOragrame®MO® VaOR/ D

-NpunBefeHHA MmMc B panoH aepoagpomy [
aepoaopim me o0 &VOR/DME;

-BUW3HaAUYeHHH BUaoaneHHA BIi A BXI AHOT O

1 O B SOAsE©» * ¢ Y R2QHERB Y tcd MBed H O s+ MW dzO
CdaW sted3O Yy W

-3agaHnin as3ummyTtT MNC i Moro akKTUUYUHUN

-yacToTa HacTpoWkuMm Ha Masakm VOR 1,

- a3 nmawa 9 WORL;

- a3 nmawna 9 WOR2;

-AanbHi cTb A0 Madaka DMEL,;

-apanbHi cTb A0 Masdaka DME?2

vOCIsdyude ~rOBOSCIjdmMisdsd DME

1. Ui ni cHi cTb o6cnyr oBy@ya/HaBaTN MOEBIOXH i
HenpaBunbHoOMECHepeseeriemppadYy Madkom DME H

2. be3znepepBHIi CTb 06CNyr®BJ)ya ameosma Haa C
Bi O CYTHOCTI clhG Hany HaBirauyi: i

3.30Ha pAai i1 3cawicenkeH\IC T B Bi g4 o6paHOToO
BCebOHAApPaAaBaAGOBO®WEKTOPHOW B MexXax nNpamMorl

4, MponycKHa 3 Ma™ii/MoB ingpatia 3 abdbe3neuy
He ©O6i nbwe 200 NC (Bi g BVDOKWwaWYMBDH®O NEAil
4800).

5. ToyHi cTb cuctemMnu DME 3HaxogumtbcCca B

+ O0,82nwm. % B ABbpBAaHOT JaNbHOCTMI Bb 4l @
+ O0,&@i/inm. % BuRAbpwBaAaHOT AJanNnbHOCTIMIMBLU
Jfdm B@BilssHE IsO BeOdz L Oy v .MmdMmlilsy dizd ¢
MoBiIi TpAaHE CYAHO, obnapgHaHe DME,
pagi o4yacTOTHMWXNUNITYRY NTHOCI BHaAaAX04AThb B
papgi omagka (pwuc. 8.22) . Papgi omasak, B
i MNy/Bbgmn@eBi gi, yacToTa H9KWX BIi B3apni U3THYA EHI
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6 3 MI U . LliBi omagingpcMm HagxopnatThb BPp T ID B IO il
obnapgHaHHA.

YHacoBuUIW I HTepBan Mi X B W3 @mOMT HMO@®BAIMHMHM
I MmNy n«dBcC V1 NO>BHI aaa a € NOBIi TPAHOMY CYMHHWC HIy
AanNnbHI CTb AJO Hal3eMHOT cTaHUiI T.

1 OL J dzdzd 230§ tc ¢f F ts 93 HaOMYH 1 1 Bi AonoBi AoatTwu
sannadymwa(tTo6T0 4800 nap imMmnynsedi ®&H B®mo
f Oted ‘B Ed M e wWomCail gbpidgig BaT M Mi HJ
noBTOpeHHA i mMnynbci B Bi g 800 pgo 2700
porpamMmyeTbca) BCAKMUIMN p aM3x, 3Kaon/mur i 1B i J/Bbul
NMXYe 3a3HavYyeHOT 0. Ll s Bi ANOBI Ab npwu
pnumnmadem, B AKOMY cneui anbHI CXeMn
ac, L1 O MWUHY B M X 3anunuTtTom [ Bi ANOB
MMI plHOBaHHSA B [EHiieK TmMmmwWR@INIKN.BUPIAagi oMa aK
aTpPpUMKY, A K a«l OHsactvdagl aHelf TEoC sl K NP U A OMON
oAOBaHOT na&pamm»uiTMmMmg pieLawBet Bi ANOBI AHOI

X W w £ O xTT 4

ttota|:t]_+t2+50 M K ¢

. oE@OMK C
S= (ttotal +;OM K %3)3163) t I

DME

Pmnc. 8. 22. MpuHUuMN BUMI PY pfar

1 todd0-9 ' HY sen'eHp@ WP A M Y HO nepemagazisgh’'el®-
rpynwm I MOynbcCci B, Wod3lf izeip deazgo Bdy) o fhtsds ' H
"B 2 dzy, mOaEd | MO XY Tb 6y TM OEKDHIOM ayi BN
TOHaAa/NbHOIO CUTrHany Kopgom Mops3e [gnNnsa BMUS3

Il stelssod?2 ®Bwed2a®OGwmMor otw cTpobBoOockKoOoNi vy
po3nNi 3HaBaTMWu Bi aonoBi Ai Ha BJlacCHI 3ani
nepepgawTbCca 3 papgiomMasaka.
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Pmnc. 8.23. OpradHis3auia B3aemopgii 60
1 3 RZOWDIsZOd BEC O o9 Hftse " H' . stsH § Oted
KoxeH pajgi omask | NMOmMBEBEBHBK pe TbhacHa Ny

i Mmny nbSctHHOlr iIbfigd O dA@ Az * L dzO o O dzdaw

1 OL j dzdzd 2 tc@BOEMBAOHLE (i KcoBaHYy 3aTpwu
I MNYy /B BY i nepefgavyet BigmMoO®BIiAA4HWX | MM

BBoauTtTbca camMe uUud @i KcoBasfdzisadpon m
BOLBa®Isted 3¢ t8¥a paxy HOK LULbOTITOoO TMnNOBI TPAH
6nNM3bKO Bi g papgi omasdaka, BCTUTaenyg AKCH
3anunrty i BUMKHYTMWU CBi W nepepgaBau O o
Bi AnNoBI AHB AinoemBYy o cwi g papgi omasgka.

Ana 3ab6e3neyeHHS MaKCcMUMaI/lb3HOBEAWEC X B IMB
DME nepepae€e napwuw 1 Mnynbci B 3 aMiOCKHbA ongaw
CcCKnapgpaeTbCcsa 3 ABOX i MnynbciB TpuBanic:
Bi 4 o6bpaHOro pexmmy KaHany.

WHjdsdW COmy' W COdOdz

HowmMi Han | MOy nbcCH.I Homi Han
Kon KaimnyanHBi,q_nosiM,&a_il-l 3aTpumh
3anurtTy Bi onoBi [ Bi o NOBI
[ Mk C ] [ Mk C ] [ Mk C ]
X 12 12,0 = 50
Y 36 30, 0 + 56

KoxeH npauytwwynin DRMEHBaM/B HBYQBTCBHBERMI 4B O I
(yacTOoOfslz ') o " ppsaeaeHnmmnm Ha 63 MIuU
Bi onoBI A HOrTro KaHang2d . kanHnan X ab6o Y) (r
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fepepaHe Ma piamn y n MepepaHda Mapiamny n
I MOY NbCl 3anuMTTp i Mmnynnesicam: BIi AN ,0BTipmil
papagl omMma Ha 3anurT
*i%ﬂ. 3 e Kloz,qI Bi [
C
36MK &
6B 30 WG
3
aTpunmMxmanT 3aTpuBiK | 3aT p UBMIKAN C
wnagwpapi ol pajgi om Ha WX )
(6,18 MKcCI/ 56 MWjcC 3annTtyas
50 c |(6, 18 wMkKcC
< > < >« >
«—3aranbHa 3aTpuMKa B3@aOwiapya—»

1 O O0dz! dzO L Qlsted BBE © | Ol

©12,3603C° M dBste di3d dzf
Puc. 8. 24. MapameTpwn

Bi pctaHb (

curHany DM

8. 3. 2. ANzdzC y' sdzzo Odzdzv H Odzj §C Bd3° te dzts
CnctemMma DME BUKOHYNE mMepepmeasys KHasHBIH
252 «KaHani B. Ll KaHanu po3ni neHi Ha
nepegadya 3annmTtTy 3 NOBIi TPAHOINo cypHa 3/
1150 MTIuy. Kpim ToO0T O, MC npummmae CWUT Ha/
papgi omMmamama3s®HIig BIi A4 962 pgo 1213 MIy.

3anuTti B i Bi O n ol iNMieurk mpanc TiOHTTaeMMMB aK/BiH a i |

—~

X."er" OMHC U Y. e ™ o
1= 1025 + (CH-1) I=1025 + (CH-1)
R=1-63 1<CH<=63 R=1+63
R=1+63 64 <CH<= 126 R=1-63
1= s = T s T3gpr " 4 CH= _ i1 _ s"s.,”
RZ s ' s ¢l € 1 0
pAL anas3ot (4 ana3oH
onepepfga wonp it Ma K
i T DME 1-63 X DME 64-126 X
I A/ 4799995 Lz
961 T 1024 l 1087 l 1150 T 1213 HYacToT:
Papgi o
V774 I 7777, R
961 1024 1087 1150 1213 HacTOT:
DME 1-63 X DME 64-126 X
Punc. 8. 25. Posnopgin yac3saaHawnaHals B
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KoXeH MafaKkK BuUNpPOMI Hijaes dalao tf ‘K 10 daO olMbndpazi
MO XHa npocnyxoByBarTWm" B rapHi Typi ni n
i Mnynbci B, wo new elpA500r blclg. 3 yacTOTO

sty jdz ‘" Bflgaz g MnpoMmMi HWETbLCSA, Mae€e Hac:-

-4yac HapoCTaHHA, S5Ivnkycilb,chy) Mk C, BUMI [

Ae amvMnnanitTypga i Mnynbcy 3Mi HwWeTbcCcAa Bi g 1
-TpuBafid3¢bb:x 0, 5) MK C, BUMI pgHa MI
NMi KOBOIFIoO 3HAa4YeHHda amMnnaitTyanm i Mmnynbcy,;
-yac cnapy Hewmmoy mwane: 3,5 MKC, BUMI [
amMmnnitypa i Mnynbcy 3Mi HwWeTbCcda Bi g 10 ¢
-BepwmMmHa i MMMy KK @WMA nepeagHbOT O i 3
I MOynbCcy, B AK U X 3HayYeH®A Ba&WN AM arkycaimm
Hanpyrotn i He 3MeHWYETbCA HMUXYEe 3a LUboC

4dcdz@®dRd § * L dzOo O dzdz”

CurHapimsani sHédB)aHHK nagalTbCcC4 3 womap
BUNPOMIT HEBABIOC TIi MHOKW YacToOoOTOW NP¥WNX OO XKPHE
CeKkyHpy npoTsdarom neBHoro vyacy (puc. 8.

-3H&KOoOwmae TpuBani ctb 100.% .160 wMcCc :

-TpuBani cmwpss H3aKkpaa 3xMm O b We

-IT HTepBanu MIi X 3HERE@OIPI B HTKOHYHBKAMY C T |
«T 0 WK U

-I HTepBanAnu Mi X ABOMAa NICOEMIIT P UEB BNAOC
He MeH LT OTYIDLKO X

-MakKcummManbHa TpuBaBaAaKAS LO@EYBPOSHI B U

-yacTOTa NOBFPPEMERALWLEO@EHOIO pasy np

-yac nepepgavdyi OAHOIoO CUrHany po3ni 3

1o stedlsyilsd fted fjtej HOY'

Mpu jtoj HOY' o dn ' HIdah 1 vBE) duehda@dz'fsga ya [0
HacTynHa 4eprosBicTb Bi gNoOoBIi AHO A0 npioc

- napuv | MCNWINHea/iiBB pPO3MNi 3HaBaHHSA;

- napun I Mnynbci B BIi gnoBi fi Ha 3anutwu

- napum ckmnynepi B.
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1350 pp's

500 ms/ DIV

5psoIv

Pnc. KBaogBaHHApPOBNHAARGBAHHSA

] o' stedBlcjtladi o BNneHiIi 3a HacTyMmHUM NpPUHL

- NnepepgavyapoBNHAaABBEAHMHPI oOpuTeT Hapg B
Bi ANnoBI fi-i MmNy /JtK®ii BI,T eMpo«k B YR@ pMeea loT b C A

- pexKxopoBadHiI Il MOYynbCWN 3anNunUT-YyMBEEABPDE
NPUCKPOMBAHIHOSK N He OYyAYyTb nNepepgadtH.i I Mn

YyOfh L OR3dK éordzamizt y & @ bk D 1 A1 WMCHOT napwu
CYNPOBOAXYETbCHA OMNOKYBAHHAM Ha MNEBHUWN

Oy MK i HacCTynHI 3anntTm He OYyAYTb O06pOC
nepepgamHi, HaBIi Tb A K Wo BOHW | By @iy e
LOBdSC @dadz"s nyanh cTaHoOBUTbL 60 MKc (puc.
3aMnkKkaHHSa B I HTepBanNi 50...150 MKC 3 K

8.3.3. ulbbttkzClkztcO ttOH' SBOWLEO DME

ddMmMlsj 30 DME( p#czée y®. 28) :
-MNMpuinwawnosBi gau,;

-MNi gacvwnwBay nepepghbBr@Bm@, NOTYXHI CTH
-PapgioyuacToTHMIW TpakT: pA[Aynnekcep i

- MoHI TOp;

NNokanbHUN npunemnpieg ABBBAL ¢ HHA

| HTepdgenc 3i B3aemMoAai w4yi M ob6bnapgHaHtH
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Oxepeno

AHTeHa;
Moaoewm,;
AvncTaHUui MHE

XNBJMEHHA 3 nepertTBoprwBadYemM

ynpaBni HibmoK );BY nob6paxe

OdyikyBaHa 3aTpuMKa BIANOBIAI =

50 mkc  G/2=0.5mxc

i
o =

y

<+—=

N

2-1
n

o

495 mKc 50 mxc 50.5 mKc

-+

>
IaTepean 4acy G=1mkc
EHMIPHOBAHHA

KaHa

3a

n W// fffffffffffffj/
T TSI

MK C

3an|/||v|Ka

Bi A

Ml ANiMon
12 1

2-1n

i Mny

t ot

1 2-
MOy i Mmny

KaHa

3 f/fffffffffff/f
36 MKC //f rfffffff//f /
3aTpumka Bi gnoa BianoBi|mon
30 MKC
104 2.4
i MmNy i Mmny
| 50 N ‘|
I~ g
Puc. 8.27. OpradHi3s3auyia 4yacy
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Puc. C&h.pd8ue Ha c3TapryaktbyHpama D ME

tcd2dg0wWHYftso" HOYy o ¢ dzt YO

Mpuninmmaaagy nb RX;

Mpouecop ob6pevamyawmr BRR; B
Mopagynawmempy nb DMD;
Mepepawawy nb BIMXXi(PLP,Y 100 BT abo dopmy
PUlti gcumniwBaudy noFwokgyscer i TKIW;k BT
LeTani pagir@uacaIryoTlTH®GM®OK Aynnekcepa
MepeTBDEO®L&Y cTabi Ni 30BaHOTNIo Aagxepen

sy MO o i s oB MHPA WOy € T a K i OCHOBH
3aranNnbHe ynpaavy-BmMmBgmoBiINpawem,;
obpobKa uUBPpEeBILMTIIHANI B;
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- KOHTpOANb I perynwBaHHA OCHOBHOIT 3a
- KOHTpPpONb i perynioBaHHA MoAay nauii

dopmMMm I MOnynbcy.

ltesy) Miste B3P IBB&EOT aki OCHOBHI 3aBpja
C 3aranbHe ynpaBni HHA MOHI TOpPOM,;

C JopMyBaHHA pajgi oyacTOBROMaY Cilimma/s
MKOHAaAaBYOlIoO MOHI TOPUHTY,;

¢ ou4i HK a Bi AnNoBi AHWxABa gneBingadyanpumim
pumnmadya (B aHTEHI i €EKBi BaNEHTHOMY HE
¢ BAKOHaHHSA Bi gnoBi aoHUX pA[in B pasi B
MMUKAaAaHHA cTaHUuiTl);

C 3@e3nevyeHHsS CBOT X pobouymx XapakTe,|]
MOB | cTapi HHA eneMeHTI B (CaMOKOHTPpPO/S

ltesyy Mste s C Odz' dzsG s tfotafdofm IsHtg) fzde 1 0oKoy

NoKanbHOT O ynpas/ai HH A i Bi oobpaxeHHSH

aAaCTYNHMX OCBOBHMUX 3aBpgadH
¢ 3B' 430K yepes nocni A OBHY i Hi O 3
OCNi LOBHY MBINMWBB IO BOBIPDA®AY a MU ;

C HTepdgenc Mi X onepaTopoM Ta papgioma
¢ a3 oBUM i HT epdenc Mi X onepaTopomMm
npaBninkepse AMa 1 ABepUSATa AKX,

C neEpeBi pka ycTaHOBOK oO6napgpHaHHS,;

C 3 EAHAHHA 3 OAHMUM abo KinbKoMaz ai [
OMY T OBaabHO B U AT @ R @ PMA H U1 A M

¢ 33' A30K 4Yyepes3 MoaeM 3 BiagpganeHorld n
C ynpaB/li HHA apXxi BOM

refdzg Cmiel Misj BO JosaBHYJ dzdz? EOHD BUOJ

pM3IHa4vYeHi ANSA BUKOHAHHSHA HACTYNHWUX OCHEH
- Ni AKNKWYeEeHHA papgiovyacTOTHwWaPRad AP@KITSE
abo pe3epBwacBac A NoBHNAaY a A 0 aHTeHWu [

HTYypi WHbOT O HaBaHTaXeHHS4d,;
- CNMONYyYeHHA CUTHanNy 3adMmMmNy TMTCHIi;, TOP WU,
- CNO/TYyYeHHSS aci UAroNTa Yoyyb C
- pyy4yHa nepeBipkKka pafjgiovyacTOTHUX CuUT

naHeni
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1" iz zdaA nn a € cobotw | MOy nbc 3anunrt

o6bmaAaaHHAM cTaHuyi T anA camMoKani 6pysat
npmAawd ANOBIi Aaya, a TaKoXvaBa JfoaBopa«qn

PopMyBaHHAHMNYIBB@WYWYBAETbLCA HACTYNHUM
Bi ATranyxysBau, BKNWYeEeHUNIMN Ha BB Uoxoo api  uynae
MOTYXHOCTI BUXI AHOTFTo I MNynbcy. MoTi ™
yacToOoTy 63 MIuy Bi g retTepopgunHa, neperTsB
npnmmmava (Rx); HapeuwTi , chopmoBaHU T
npuimnmaya-Bye@aaey Xpaoau.

Hac HapgxoagXewHanbrciyn®@manuTty | geHTun il
Ni YynnbHWKa, AKIi M NoOUYMHaAae PpaxXxXyHOK 3a
(START _TX) , 3 AKOT O NMOoY WHMIEY/bECEY , POip M

paxXyHOK 3a BUXIi gKyMNOoummmamsam (J DAY .

8.3.4. wunfjd0 Hfftep® RAROEOS © DME

1 tod 2 dpOWH {f s DMEHOCYdz (Pmc .. 8. 29)
-Moagynb npuhmaudva RX;
-Moaynb—nDpPORLecop 0o06po6GKW curHani B,
-Mopagyno —DMPy naTop,;

- Mooy nenéXepgpasau,
-Moaynb —-FWW acwuniwBau;

-Aynnekcep DPX.

[ BHEZdtcd?2 BOYD pRXHaAaYeHNN O n s NOoOCMWANEH
MNYynbc4wmx HEPH B B Al ana3s3oHi YBUY ( UHF
OBI TPAHNUX CYyAeH., LLi curHanm noTpanns
oakcianbHe pene ( KyCXs)x iipg Homyinn npeakaci eopd a(cDrl
epeTBOpPEHHSH B NPOMI XHY yacTOTy (1 F)
orapum@mi YHUX ni gcunwBavi B.

Moagympuninmaea nRYaetTbcsa 3 HaAacCTyYynNnHUWUX O
6noKi B:

-YBWBi granyxysBaudu (3 Mi Wy Balw /il CJYJ H Lj 033
reHepatop MY 63 MIuy;

-Bxi gHnik a¥XBRE L npumnmauya, npecenecxkToC
nigcuwnwBay MNY 63 MIy,;

- CnHTesaTop npwiigrcamaoBiayyY B¥® 3r acatwyol
(CWwW) ;

S O X 4O
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- NMporpamMoBaHMUmMm uyumdpposunuimw ateHwaTop T
- NorapwudminiamHoe andiig MY 63 Ml U;
- AOpyKoBaHMWN -nB/yaBTOWT MBaA €4 €T0aKi OCHOBHI
AcxgmepeBi pKM [JOCTOBIi PHOCT I KaHanb
A dbpopmyBauy umdpposux arteHwaToOpi B;
AKkoHTponep BapakToOpi B;
Aunopposi cxemun i WMHa A[gaHWXx;
Anpxepeno XuBneHHsa npuiimadua.
e §mmmmimm . L e -
‘RX m e~ b {xec - 95 x . ¢,
RFCV\‘_;_EI‘c “oa'te x b + > s
o . B R . 1 - .
i W tt'h i ““’h“t\L,O rl: ujijJS“’J"
i \ 4 7T 'I b4 C:Izldsl
-1 r'q-.
e i m e II ~J-¢J ¢ 4/ N J !
| DPF =3 RENREE b e e o, el Bl Rl B
i v i! 1] BN |_| !'_._.? ........ - -}
! ] I: ,Irr u<”:" = :éc h EochRéxhee
| < [ - . ,: - <
- " D mmmmmm - ; - =i
I “ﬂi ------- - ! S e [ ™
L ; - == ==
e i i . i — H
R \ v ! . T ¢ n-|!': HW-MON I ] -l
ey B ] 1 [ frowoid
S I - i T g S A
: — =1 .
E - i f:r/‘\‘: JJr :|DMD E- ....................................... '. .......
! |l_ 1: |I v V + |
1 = . . o~ . s/ .
; | e (] AN coh it o i — k=
I VORI L i T e KT P T ™
! \‘_I_Vu |I _oac emﬁv¢‘ve Oﬂ :§| |
'._._._._._._._._._._._._._'i A o 'i" ' I
i A N -
L1 e . * |
T e I G- A
i i wC [/ 2
o o e e = e s s = = s s e s = = e s e = = s et e = s s Y 1° L
Pnc 8.29. Cxiemmmao pigmawd@ME K a

M

ltesy) Mste B tots @S ke s-dr@dR) peo B a

i MOAY NATOPOM. B

X

npunmayem

norapunaeMi YHI
AeTeKTYWTbCA
Mpouecopcudpadf Bdk

I MOynbcwu,
B
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—aHanRpPUHPpoBe nNepeTBOPEHHA BXI AOHWUX BI

—-MTPUCBOEHHA CUTHaANy YleomNymBELXO0/0XeHH:

—LeKoAyBaHHA nNapus ac M@mB NN TOEMNEB §NbCi B

—hopMyBaHHSA OCHOBHOIT 3aTpPUMKW BIi ANOTE

—opMyBaHHA Yacy 3aMUKaHHA pagekKkopgepa
BXI AHUX |1 MNnynbci B;

—-npuAayweHHA i Mnynbci B, TpusanicTtTb Al
—-NpUAYyLWEHWMST HeAAaX1Id B HeBeNUWKOT pAfganbHOCT
—-NpuEeWHHEIClexXxwani B BenNUWKOI panbHOCTI ;

—reHepyBamp sMNCoKIBICT B ;

—-TeHepyBaHHA CcuUrHani B po3nNi 3HaBaHHA
—aBTOMATWUWYHE 3MeHWeHHHA Koemi Ui eHTE:
O6bMeXeHHSHA Ki nNbKOCTI BXI AHUX I MNnynbci B;
—3HUXEHHSA 4UYyAmMmatBadCOO HXP3APTMOXA WIFHIWB /1
—ynpaBni HH A nogadeto I MNyT&Id GAiNy N b @il
i peHTUMdI Kaui "HUX CcUTrHanNni B B MoOAaynaTop
[ SHEdz ftesyj Motc® BB Cd Mg xdzOdb o1
PO34i NeHN Hia G@HO B H | PYyHKULUI OHaNbHI 6 n

- bBnok aHanor(EBHAYEMWNPHAYFTWTPHNAMA YA T
NOPIi BHAHHA 3aTpUuMKMN

-Adekopep i yac 3aMWUKaAHHSH,;

-CxemMa npuaxwue HHATI I 8X Q

-CxemMa OCHOBHOT 3aTpuUuMKWN i npiopunurte
-MaHinynaTtop i reHepatop 1350 T uy,;

FfeHeparToOp MNKYBIbTCTI €BP,
Oxepeno XuBneHHAa Mopoyna DPR;
TpakTtTun uyuumdcppoBux curHani . i WwMHa p[ga

8.3.5. 1tgQiEe®s OyDME

MepepaBau ( TX) ABNSA€E CcOo06OKW TBEePAOT]
Al anas3oH yacToOT Bi o 960 Ml 4 wpyB alH2H1a5
perynwBaHb (puc. 8.30). Mooy semr HAN,LOE
HanpeBwmomo asyTNKW -RHaocwunwBaya NOTYXHI CT
TaKko®pPMY€ETDbLCA M O A YMTbYO/IBbacH la inspk&vBinel € a H T 8 H
yepes aynnekcenp 8. Kldeik c icauTeHHaen  peomp M)
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MOAgYyNnNwBaHHA 6e3nepepBHUX KONMBAaHB pag
CUHTe3mOMO@IYMPUMNMaya i KacKkapagi B KBapjgpa
paxyHOoK NECeOBEHNCDAaY@ny Bi A MOAY N4 DN
301 NCHROEITBHBCHE yasysacLi 9 BUXiI AHOIoOo CWUTFHanNy
TS TTTTTTTTTTTTTITITTTITITIETITIEIE T TIEITIEITIEI T T I T T T A I T A I E T I 1
: h'Yao X € "’vovacx :;’v
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: o t h R |i
: o a 0: _acx TEm ::_
| X :
1 1
R I (R IS |
m ) ~ X
“acx TEme
- v
¢ a oDMDP ° ¢ " a opDMP {o ao DMD"
Pnc. Y8 a3 nxkeeananepepgaB®dMB papgi oma
[ BHEd § JOETKHBKONAQAH a €
—NTaHULWXOK ni acunmnwBaydyi B papfgi ovyacTOTH.!
-ni gacvnwB-mopgyBAQEO,;
—AeTeKTOPpPHI cxXxewmu,;
—CXeMun 3axumcTy TpuBanocTI I MOy nbcCi B;
—cneui anbHe AXepesmda axwpeloBHHA BA A 4Pk
Hanpyr w~Moayna TX;
—cCXeMun gna BUMI prOBanbHUX I A1l arHocCT.
—cXxXemMnm uumdppoBUX CcUTHanNi B i WMHa AgadH.l
8. 3. 6 .0z0p dgisf jinds jdgDY Cta@ WD ME
B cucrtewmi DME MOXYyTb BUKOpPHEaOdp@WBATE
aHTeHa DME9Bbuyunwb6BANekTOpH&B8afipeeaa 8 unadil
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3050

HeranpaBsRAReeaa DHWMWE CekToOpHa aHTBH
Pnc. 8. 3dapgiAciBNMEH W a

1;1@1'[@09 de) odisCy dzG96F A N
Oi ana3oH 4ya&dckToT . 1215 MIUy

e MNMonapusaui BepTmnKkanbHa

e BXxigHun oni5P0 OM, HeCUMEeTPUUHURN

. KCXH < ,81, AKWUWNW BUMI POETBbLCSA Ha

e Po3B'A3ka MIlx amB E(HPIBHOMI pPHIi CTb | C
+ , 205 gb) I patT4ynmkKkamMum MOHI

e TJTlOTYXHI CTb S5H& Berx onmpin moagynaus% i U n K

e [locmMmneHHH > 9 b no Bi gHOWeHHW p[O |

eHanpaBneHi cTwBaAaNpPpaBAEeP®BAMNWIOHTANbHI N NN
Bi oXxmneHwHa Bi g bpwpboBoil @
MaKCWMUMYM BUNPOMI HIOBaAHHA Yy
MaouwmnHI po3TawoBaHKWMm ni g
(4 = 1)°, wWMP¥UHa npomMeHHd

4 ClsstedzO OB j dzO FAN

e Jliana3oH vyaxer®.t. . 1215 MIuy

e lonapusaui asBepamKHa
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e BxigHun oniHpO0O OmM, po3eTkKa Twuny N

. KCXH < ,61, AKWUWN BUMI POETbCA Ha
e Po3B'A3Ka Mi2¥® aHT3eHQ@b I pfaTuyuMmKamMm M
e [JloTyXHIi cTb 1Ha kBxto miipu U WK ni nepepgaudi

e [locunmneHHSH 14 aobBb B T O0ON10BHMIi MHOIIBETHOK K L i
4O Hani BXBUNbOBOINO AunonsA

eHanpaBneHi cT®6° B T OpPU3OHTANbHI W 0o LW

(piBeHb 3 pagbpepTuKanbHI W NAOWKUHI ; Mak
y BepTUKaAaNbHI N NNOWNHI po
Micusa, 504 £ O

83.7. 1' HidMmj kO s dztc®EOfrRcCz DME ¢

ddMmMlsj BO dBsdklnvigddde ca 3 [ABOX He3an
OCHOBHOMY, HERWKOIHIBWIHTMEE T O 10 K UnMeppaesEmiampio 6 0o T u
papgi oomadaka

1L.UM K nw aBTOMATWNY HOEB NEBP M B EPANWVBXKI Y1 H O I
CUT Hanwawsa AN 0B MogHai YTao p BUKOHYE KoMadHZAa.y
pe3epB abo0 BimMawBaOUGOBS JAPHA KONW Nap:
abo 360AT.b MOHI TOpPWMU

2.CamMonepeBi ppagomoKkoBDpaepesBi pku, o
3zuMKTaMM aBTOMATMUUYHOTNIO MOHI TOPWUHTY AnNn4
3.PernamMeHTHI N onneeppeeBaiHpbkKOW B C T aH OB /1€ H i
aX/nunsBMux napaamed @min® Binpawa i camMor o M
MKOHYBAaATMUCH NpPpoOTATOM BOPpM&ALHOBOHRPO
oBTOpwBaATMUCA nNepioagmMyHO abo 3a 3anuTtTec
4. PyuyHi n.ecpnesBlii pakIm H i nepeBi pKW nNnpun BY
obcnyroByBaHHS4a, 3aCTOCOBYHKTbCH A n s
Bi ANOBI OoHMWNX napamMeTpi Hoinpwo@ommppmMLii
LbOMY oOnepaTop MOXe BuUbOBMpaAaTunm TUN Nepeec

O W @

5. i arHoo®peAiI PKWU, 1TNo] BUKOHYWOTbCS4A n
oneparTtopa, KOPUCHI ANA BW3HAayeHHWMaueape
Bi AnNoOoBiIi gavya, OO H9KOTe Hid BIKHITIOBHMCEHHOH S8.K B | E

8.3.8. Ittltdjhnts kOH d0l&d"

Il stelstso | GB(dpHcdzMaBdz"3Re pegaBaasbHUB i N
BcebHRARpaBaRAROWOW, HSKa Ha 4yYyac nepepgawvdi

0O BUXOAY aHap e Mamaiyad,acCBROAYN NRMPpaHaapga.
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MepepaBaNbHUNTARYHTK LB IOMEAN® & | efnnemMeH

(CX) , npucTtpi n kKopysaHHa (KIM), nepepa
(rPi).
MpnnmManbHUN TP MEHN N KIIPEM) | LeKonae,|
(ny) .
re| | cXx K I =|'IP,£I,|—é
N4 [« K [«—{NP M
1™ T Ee o -

Pnc. 8.adbpoGxenmcurHani B B 6oPMEREBOMY

10 fzdzr 8 EZ§ftcOo dz' dzdz® 1Bds@Astsvlss fig's dzOH

- uMnppoBeBIiTAAOOONPOA XE HHA 3 HaA4YeHHSHA YyacToOT
Hecy4yy 4yacToTy Madaka DME,;

-nepemMmKkaydy BUGAB TIO-MG PO N K 1

- pyu4YkKa «3BYK» peryntwoBaHHSH Fr'YY4HOCT
po3ni 3HaBaHHA Madaka DME;

-pyYyka «KlFIu» HacTpounku MIQouHicTw A

-nepeMNKMAEYWKIMM. BUOOPY OAUHWULL BUMI PIO

-TpMU KHOMNKMW «KoHTpOnb » ANA0 Ome e RiH |
C WU C T eBVOOyHI, Of BEBAOHHOT P O N1 10

-pyudYkK a «HAckpaBi CTb» an s peryntwBaH
umndcdposoro TabnNno;

-pyuyYkK a « MMHua»n a oim g B aHHA H a yacToOTYy
AecAaTKIi B Merarepuy.

10 " dzHd S Olststp'o 3H @dr'odemfgls "

-yumndgppoBe Tabno nokKkas3aHb AfanNnbHOCTI ;

- i HONWKaQMOPK.M™ .BKas3i BKU OAMWHULDb BUMI [

-pyYyka «HdAcKpaBi CTb» per y/slloBaHHTAO psac k
AanNnbHOCTI
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8. Az ls sz HiEOMHIg C iR tcdz® tOH' ' tsdz@o ' ¢ O
Bdzd y dz' s° dzO@o9 ' ¢ OY' = t v

84.1.) tod L dzOy j dzdzt ufqfifissiedgldd o sMils* W 2 dz¢

KyToOMOL@A®KOMI PHI papgi oTexHI YUYH I CUnCcH
MeTpPOoOBMUX i geummMmeTpoBuUux papgioxsBumnb i
3acob6i B 6NMMXHBbOT -AaBéeKRaMi pHi KgaaomMopaect
(KA PHC) OGNMTUNXHbBbOTI HaBiymrami pHO KioMfMABA
papgi oHaBi r auiTakmax pcaniaci TOETM.X Hi Y H a cncre
PChdHdknapaeTbcd 3 Ha3eMHUX pafgi omMasaki B
ob6bnapgHaHHSH LMX cCcuUcCTeEeM € KoMnnekKcoM p

noBi TpAaAkEAX Tpaepopgpomax, i NMnPU3HAaAYeHI
NONbea@WIOBBI TP AHUNXP BTRpeaHGH&AX B panMoOH aepopgpo
30OHY Aoii nocapjgoyHMwuX cCncrTewm. BopTtosBi |

Mi emonNoXeHHIBANAXOM BUMI pHOBTAaHHIA @a@NKOHAGST
TOYK MW Yy cpraagHi ooBMKlggsmK al boooMpyad MkKH a T WM pafji oHaB.I
(pagi omMmaaka) Bi goMi (punc. 8.33).

Pnc. 8. 33. -AA3lkeMmyY™A JPHHM papgi omMa s K

PCBH cknapgpaeTbCcs 3 Has3eMHOro o6na)

BCTaHOBNEHOT O Ha niTackKky. Has3emMHe -06n
JanexkomMmi pHMx papginonwadgmxdcsyi(omipady ni (MNP N
(puc. 8.34) . Bi 4o MIaHIHRIKOTME p &G Moy Tpaa/gd Hav
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Ti nbkKKn B— A)JaPHMO M3ya 6 e 3@iiewHyce HBaCBEP AP OB H B OB
CBOI X curHani B, a MNPMI 3ab6e3neyye BMUMN|
ceTopi, 3abe3neyvyytoyu OAHOCTOPOHHI I 3
papgi omMmaskoBa rpyna cKnapgaeTbcda 3 KYypcoc
peTpaHcnaTopa fganbHOCTI

Papgi oHaBirauyi nHa <cuncrtemMa PCBH npwuns
3aBagaHb HaaprRAUID T | no

cbe3nepepBHOr o aBTOMAaA T®WWH®DNKE BILA/B HXA O
BUMI proBaHHSA WOro nNONAPHUX KoopAaAuHAT
Ha3eMHOTrNo papgiomasdacka,;

CBM3HAYEeHHS KYTOBOINO Bi AXWN@&HKAYDPTIYT
i rnicagMms3sBMAUBCH@®CAAOYHMUX papjgi omMasaki
O nNocapfpkoBOrNoO peTpaHcnaTopa fainNnbHOCTI

Cpo3nNi 3HaBaHHA Ha3s3eMHMWNKX PM i BW3HE
ornany (1 KO) MIi CcCuUe3HaXoOXeHHSH MCaH@l K
po6oyYyoMy MicUI iBeBHBRXKIOKAM THBCHAb BMHOCHMWMN

CNONBT PEXNUMI Py4YHOT O, ONPEKTOPHOT OO

MCHaOYyMKOMY nNpavMabpoaMa@HOMY i,Mmamaupyas’ a3
MAENMPOXOAUTMNU YevpeiBe RIMOAYKY po 3

CKOpPEekKUui v aBTOHOMHO 3 Y UNCOMBEI HTUPXS HKOOI O PHAE

¢(BMpJpayYy 3 HayvyeHb as3uWMyTy, 3giBTIGMaOTCU3 O
cCnmcrTemMy KepyBamma ym@PABOATOGMA NO/JIbOTOM
HaBi raui nHomMy n/HdRoBOMY npunapgi (

Cunctema PCBH Kpi M B W pIinNueBH HTAP AOHCOH O BHHaW
nepepgpbavyaldTb BMU3IHaAavYyeHHA KoopauHatT TIC |
Ha 3eMni | Hpopmaui i Npo AMHAMI YHY 1N OB
PM, To06TO0O cTBOpPWE i HopmMaui nHy 6as3y Aar

B cuctéelmiBnBCEHALTDL Tpu GPYHKUI OHanNnbHMN

-KaHa/Nl BUMI POBaAaHHSA OARBIIEEOMI pHa nd op

-KaHa/nn BUWUMI plBaHHS S -aa3ssmwvmyyTTaa /iHbaH NOAo, p T Y

-KaHan”n BUMI PIOBAaHHA i Bi obpaxeHHSHA
I H(popma i iilOOHT g M3VeAMB/l1 iH,a P B PK OMHAMK a T O

8.42) B 6k o Odzdz" O ' sOCE HOd dasfls’

Bumi proBaHHA AAaNbHOCTI 301 NCHIWETDbLC A
3annTy y3 Hl@3TeaHaOr 0 papgi omadka CcuUTrHany
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Y ckKknagi papgi omaska € npwninnvea /T baHumi i
anapaTtypa asuMmMmyTanbHOTO [ JanekoMi pH
npaywTbBC@&@iIi YHO Hampawm@mne pepgas2a0uA T
BUKOPUCTOBY ETBOPHUYXKA THMIHwaXyBsmi gdi mn y36% C
i Hwum@epepad@a/dgagdlganekoMi pHUX i AB.OT Pawmy>
BUKOpuUucToepeneas®@®, Mo npauyuwe Hanpaeme
aAaHTEeHY.

- rfefes’
I GgyBt [ =lDt/2 i N
y =const c =const vt tec. sin, Cos
1 My 2 y (I)L,
N: a1 tap b —
: Ul]’tGl¢L C tpHL |,
RN V2R U R§
. lffmzfes |
1 1 1
\‘ I ’l
L B
\III
ly MdedOd i35
N ly MdedzOdz i) O
T . I'y Mdc da@fds off B fluf (
5 2 | y P —— -
o | BB 1
tt-zor {3 & : |
7 )L
.‘ “ ,I [- H’ .“Ilb“
PO fo— ! [ .
Yant Yant I_____u_'l_____l
AQPMaBvy T aspeEaHI®® K O Mi p HI pagi oMmasakmu,;

AdPC—-aHTHa HQIi fepHa cucrtema,;
AAM-a3 MMy T-RaE/bHOOMI PHUN npuimmau;
BB —-6no0k BUMIpY,;

C30-6opToOBUMKA .NnepepgaBauvy

Puc. 8. 34. CnpoweHa CTPYKTYypHa

BopTtToBuinh nepepaB®Yynacapatcy xkwago€a34i
AanbHoOZTanmmoHa33 eMHOTIN o papjgioMasdaka u4yep

cumcrtema) . MpunHAaTI Ha3eMHUM nNpumnmayvyewm
AeKoaywTbCHA [ A-K a4Q O Bil X N NYOBCOUIT/IKA W D b C A 3
KOAOBWUMM nNoOCUAKAMMU, BCTaAaHOB/IeEHUMN B [

pagi omMmadky oOpMyeTbCcsd CWUTHan Bi gnoBi Ai

Cur Han «Bi gpgnoBi Ab [ » KOALAYETbCHA Ll wn

3anyckae nmn2@BpamawiillBudpipppmcurunmoeamB «Bi |
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BOd Y4YHO HanPRAaB@aRBIDIW TIPpUMIAHATI APC ni Ta
pagi omMmadka HaAaxXxo[LATblawma& K @MIii @H oar3on vy [7 1a |
6opToOBOI anapatypu PCBH, e nepeTBOpIlOl
BUMI By H&@ psraBMNbHY@IPRBEBMANTHLCA aBTOMaATM
yacoBOlro 3CYyBY MIiIiX CWUrHanamm 3anuta I
OO 3HaAYeHHSdA NOoOXWUNol AanNnbHOCTI O Has3eNh

Takunmw YN HOM, B npouyeci nepeBuUWNnpoMI
AeKoYyBaAaHHA NPUUHATUX CcUTHanNni B i nNoBTOP
301 NCHIWETbCA KogoBa CefneKLUi 9 3CaMe cHy@yio B
HyacawT YRA@HWOBTOPEHHSA i yacoBY cenekxkuyit
BUAOI B cenexkuifi CUraami BUHIORBBOWMIBIA B IBMAA
3abes3nevyye BUCOKY Hapgi WHI CTb by HK LI
Ha3eMHOrIo papjgiomMaska nepepbadvyaeTbc,a 3
WO MO XBUHMKMP U O 4 H O Y4 a CyHBOAVH@Hal /BbaHMOUCTT | Bi A
Ki NTbKOCH ] mo T aiia U KT b 3 .p0aRawo X agim oo
3aTpumMKa Bcpneean gdi KCOBRAKMHWIMW pH ae j0E 186
3abe3neyye MOX/NIMUBI CTb BUMI poBaHHSAa wMarnyv

8.43) d &' t6¥ o Odzdz" Otz Bizls & OF Iz

Bumi proBaHHW =RBINMYHIOET bCA 3 a BASOEISOSWOASY
Of OtcOlslbm@®BYP H U X i MOy nb c3»Nix«36>x n r Hoae/sinBe p € p
3MMyTanbHOINIoO CcuUurHany, BUuNpomi t2OBAa-H n xI
00. YacTOTHI Ka2@aAn-2@Elpe fasawanb dla.
Mr Han (rnapgknim 6es3nepepBHMUI BUwocwur
bepTa@rRBCAMa€E HBMBEBEKHYIBC THOPUI3IOHTaANbHI W
beprTaeTbcCH HaBKOANO BepTMUKanbHOI oOC i
6/ xXB. Bumi proBaHHS4A a3sunmMyTa ni taka 31
HTepBany Mi X MOMEHTOM, KOp@ax iKbb arsiu
Hanmnpki,MOi MOMEHTOM, KO/ IWHKBIDIHTAAKIPOXOANTHDb

Oi ar plaanng a B /lae3HMoMCyTTia ib H O AHTEeHMN B r o
Mae BUTNa4 ABOX AOTWUYHWUX TN e NEOICEH@ES K O 0 e
BepTMUKanbHOI ocC i 3 NoCTIi WHO IO K WHTYO B C
BUMNPOMI HOROTbCHA HeMOLYNbOBAaAHI 200 MOHI RF

Tak 8K aHTeHa ob6bepTaeTbcia, CUr Han,
OOMTYHNX oaunMH Ao bpHonBo . 3evny nha i @opTy 3
TakK 3BaHUWUW a3 unMyT alyeHpHVAM | inM MYyP/ODEHCT A K OT O
TOYKOKW 3agHbLOTo GPOHTY nNepworo I MNynboc
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Pnc. 8. 3HH.anpiassrnpeawiac Ti8. 36. dPopMyBaHHSA a:-

asummMyTanbHOI aAaHTEeHwu

Kpi ™ nepea@ad awaipdlBaBROHN, 0O OiCKHI@
npasBNLalLENMHOT O pagi omasaka B X G200MAT b |
HanpaBsapRTeEeHa. BoHW npu3HauvyawTbCca A
OpPHMUX | MOY TbCHMUNX curHani B «35» i <
BHI UYHMUI ono¢gp HMBII Ce&nTCHMIAMIE T P i T AKOT O
MEHTOM, KO/MTHWAaBP & BAUHETHEOHIANT @IPIOX 0O AUT b UYe
BHI 4.

HacoBwuli i HTepBan Mi X ONOPHUM i
onopui "HMMW a3 nMWMyTy /i Taka. Llen 4acc«

MYyoMYy LWKasla BUMI pHMUKA T papyrweTbCcsa 06
0o GopraxMayuean uwmyqa.

ans4a Ni ABUMLWEHHSH TOYHOCTI BUMI pOBaHH
[ HBAWIKYO H YHEET bMCOIO A M HOK UM I MOynbCcCOM, a At
Mepwa cepi a9 BKIMAWYae—335 iimmnyymbbcciiBs ,3 aa
npaBaHeTHEOHWMN Y TbCUW Nepwoi cepi i cni oy
TeHn i BUKOpPUCTOBYKTbLCSA Aana rpy6éoro
pi i cni NbHO 3 I MOy /n1bCcamwu nepuwort ce

BHIi UHMUIK oOonNdpHBAULIi MDYy MBTOIEPMAY MODE M H
MH 3 OoAHMUM TiAdbKW OAMWH pas3 3a nepio
Me THpaiMnipaB A®A@H U cnpamMmoBaHa Ha ni BH
BHi YWHOT O ONOPHOT O CUrHany H a 6opTy
MEHTY 36iryni @86Byne8b6B cep

| MOy nbCHI NS A3igoB hoP My T bCA Ha 3el
ckiB O35 i 36 3 MarHi THMUMM BCTaBKa
npaBaleH®H U, i I HOY K LI WHMNX KOTYLWOK ,

actadd’) (punc.
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Mpn oéepi aHTEeHW ™MarHIiI THI BCTaBKMUW 3
K 1 X bopmMyrwTbCA ABOXI MNYNbCHI KOpgoB.i
epepaRf@haillBunpomMi HOKTbCA HeHanpasnel
MrHani B «35» i «36» BCT aQMID B JtAIHIA MY E
| BHOCUTI HaANbHOI 30HM HBOPaAaBRBRHEaR RO AMYXP ac
I BHi 4 Bi gbyBaeTbCcAa 36ir curHani s cep
NYyXmMTb MNoOoO4YyaTKOM BIi agnikKy asummyTa pA[nA
BNeBHEHOT O npumomy CUTHaAaNi B -K@almiB0O M akdaK
36i ralT b C %K B4 ovBAMKMA B BHI@ M U Ha3eMHOTl o pa,

Y A

I

O 0T O O M

(@)

135

Puc. 8. 37. CxemMma asumMyTanbHOT O |

CurHanm nepepnpaBavyi B RODeWMHAT npp piama 1o
A®PC ni Taka, Wo 3 HaxoAUWTbCHA B 3 O0HI BN E
HaagxoasaTb Ha BXi o O6OoP,TOBOpPOeETB@MHWTABG@S
YyacCT®E®DWOBOT O KaHany 6B@BHBOGT 4rRAOCA POBTMHW
KaHanom pafjgiomMasaka HapxoasaTb B 610K BV

Yy 6nouyi BUMI pHOBaHHH Bi o6byBaeTbcCA
MOMEHTOM 3060iry o350 peBébpd IMOME/HE OIMB Ha g X (
ni 1T ack be3nepepBHOT O K O /1 0 K OB/VOMNMNpPOoAM i GHHKDET
asumMyTanbHOI aHTeHOo, L0 obepTadTbcC
XapakTepusye cob6otw KyTOoOBE® MONOXEeHHSH
mMepumpagi aHa, ToO6TO MWoro as3aummyT (puc. 8. G

8.4.4.) d &' to¢ od@Rzde"P BBZISO ' HOd dasfls’

HaseMHeaegHaHHAP ChfHos@Mmae oTpuUumMaTU HE

(mAanbHI CTb i a KVONHYYTB aOam B/ i ATyaak/ab)H el pBou3 M i
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rpyn.i CBOI X ni tackKki B, o npauywT b 3
BMUMI ploBaHb Ha3uWBawWTb | HAMWKATOPHMUM KadH:;
Ha3eMHWUN BUHOCHUN T HOMKATOP KPYrosoro

U

0 o

Ut

Lr( f)“

3

~. Y

~Y

~o
o

~NY

oy

~N Y

fa

-

Punc. 8. 38. HFmwmapama adumy T a OD-bCHenpxi i BMaO3gSo»b; 8 |
«369-f MOynNnbCcW NiBGHAIHUBMYyDaAaBBHMNK;, CUT Ha

BuMi proBaHHSH NpPpoOBOAMUTDbLC A MeToAgOM B
BUKOPUCTAaHHSA OCHOBHMUX e€e/leMeHTi B as3umy
Aa/K oMi pa i ©O6GopToBOro o6bnapgHaHHA ni Tack

3aranbHa i pea BUMI plBaHb nondar-2e/ s
Ha3eMHOT O papgi omasaka ‘30ifHzady idy vex LI Gufndyls
“dzHdE OypeTpaHcnanayil UMxXx | Mnynbci B 60p"
3anmmau npwu LUbOMY BUKOHYE ponb Bi AN
CUr Haom'amtatse * H'  dzO)L jidzdasp u il aawid CTOxy ' Ha 3 eMm

Bumi protodym 4Yyac 3aTpPpUMKKW N @ W BB ARTCOTTA0H bC
Ha3eMHOT o papgi owmaaCkipze pad Kikzisasw g f i fas dptsaym
HanpaB/IEEHMOTMIEHT npunxoppgy «du dg@yy Ll dhipls

dz' sOCOl HOonKaTOpPHUMR KaHan cnmcrtemu PC
asuMmmyTtTanbHOT O i JanekomMi pHOro KaHani B,
AanNnbHOCTI a o Ha3B®&®HODIMOMPTYPamiiommasak a He 3
i HOoMWKAaTOpPHOT O KaHany 3abe3nevyyeTbcC s
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stc! tsn " B zidmd Motz w X MOCMWUINOK (Aans BUMI

B

T W o9 Im O

I OT ©® Wh 2 U X 3w O

w - 3 O O
o S ® Ww @ O

=

W X X T T
O T T 9

"

KopucrtaoebysldT sk d dzH fy dzn ) .
Bi mmpurnecagnkaTtToOpHOINIo KaHany mongaaswu

MOy NnbcCi BZOT azl s Ty, wWe3rEskOPiSngn e H i Ha AOWCKY,

C
a
B

i}
a

i}
i
[
a

CbH

a

i 0 6 pamgHraBaIte HOHAP e 3 K ODXH I 2 ° KyTa |
TYNKOM TakKux i MOYynbCi B CNYXUWTb XPOH
TOreHepaAFOWOITi MMYCNi L OBHOCTI . 3a A o
i ACHWETHbC A 3anyck cxemu bopMyBaHHS
Al aNbHUM pPpyXxXomM i HIi T PpPo3ropTKNMN Ha ecK
MpuMuwHaTMiM 3 nNiTakKka CuUTrHan BiIi gnoBi gi
MHOYHMUK | MNYynbCcC, AKMWN BiIi gob6paxXaeThbcC.
AMI TKMW®W. Bii fraviBa HAW ULRIHETITPY eKpaHy nponc
Taka, a KyToBe NOMOXEeHHSA i Hil po3Tr
pakTepunsye OyoKai aBaMyHa CcXemMa KaHa
npunBegeHa Ha puc. 8. 39cTd HREIYXIiUM fia
r'Hi THMMMU BCTaBKamu, bopmye 1 mMmRY/AbL GIA
OMOT O KQO@ZYB &KW bopMYyHKTbCA TPbOXI
MTY Has3eMHOoI Il HAWKaui T . BoHuU peTpat
MYy T a [ AaPnbiHO Mmeipe AdlBlau e m-P.ga B e knopwi
paHcnaui i nNpoBOAUTbLCHA pfeKoOoAyBaHHSA I
Hani B gekopgepom AY i Kogepom KY. C
anpaBe@PrRE KOXHI 2HarKyas/HeTH®IopOoTY
3 ycie€il d B Ky Ni HMNACYTPIL ICH BT U X Ha ©6o0pTYy

- -4 X IO O3

bepTRBEOHSB NAMT EEHMWMA I NA3€al bLCTIO MONOKY BUMI

MH | MNynbc, AKMUWN nNpummMmaetTbcsa B ToMm
Tak. Buagi neHHA uboro i Mnynbcy 3p4i Aacil
nynbcuM 3anumTy Has3eMHOT 1T HAowWuKaui T i €
Bupgi neHwuil TakuWuM UIVEHPOEM B O PR T b C A B
CUNKYy, BUNPOMIi HWHETbLCSHA Ha 3emMnt i ni

akKnmmm UHMNHOM, npoBOoOANTVbLCA BMUW3HaAaY€eHHHA

HOCHOMY | HAMKATOPI Kpyrosoro ornajgy.
B PCEHembaueHa MOXNIUBI CTb I HAUWBI Ay a
ekpaHi uylbkokepdBA UK NONbOTI B 3a i
Al ocTaHUi T Aae BKas3i BKY eKinaxy npoc
ONKW «Po3ni 3HaAaBaHHSA» Ha YUyHIbaATi YHPTAI
ONKW HAa nNiTaxKky p[po O6opT-PBOT gKMEOepPEOBE
TPUMKMU IHaCRBAB MmO Mi HIOE ABDCKOBRBEBI I NBa
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Ha 3 aa3HavyvleoHain A4 add .i po3roptkunm | KO mMOXE

3 MI WWe Hi oOoAHaAa wWwWoago oagHOT nNpumbNM3IHO Ha 1
LO3BONAE KepiBHWUKY nNnonboTiB BUAI NNTNM |
CYKYNHOCTI BIi AMIi T OpKO, 3 Wi@MOWNT@ KI.HAMNUBI Ayanh

N 180 scmasok

THPA

‘ A
1 KY =~ N0P/A J’A
| K oY H NPM
Pnc.8.39. CxemMa KaHany 1 HAMKaA
JanbHIi CTb o HaBi raui mHor o papgi
MKOPUCTOBYBAHOTNO Aiana3o0OHY XBWANb, B W

® @
I

epretTmMyYyHmMM™M nNnoTeHUI anom papgioni HIT

noeBum PM PCBH BOHa CTaﬂ,GBM\EE,u,EBe—qu
coTa yyometotpgxumunmHa [, K M)5.0 OH @00@Cm¢c O T
NbHicTb pAii o6mMexefald,fiecnthaaymm B RGP
Hyconopagi 6Ha Hepobouya ob6nacrThb, pagiy.
coTi (ona as3ammyTanbHOIo KaHany PM) &
BopTtoBa anapaTtypa PCBH MO Xe Mi CTWUT
( MH) wo 3 abiepnevswypevMBMM KOOPAWUHATY B 3 ¢
pexumMH BunsHavyaeTbBbagnnearHr wé B3 aemMopgi i
DoKyToBUin napamMeTp BU3IHAYaeTbCcCd 3a f[0T0(
3 ui eto ™MeToOoww OGOpTOBaA AOPC upei@amyea B JPE H3(
MoxnusBocCcTi/IHKk amampauBlioTbCcAa KIi AbKIi CTIH | q
ni TakKki B TrpynuMm BMU3IHa4vyaeTbCd 3a aHanori e
panbHOCTI .JIHY 3 m@eraneuWMeTbCcsd BUMI P HYNbO

o X I3 W -
S 0 9 = =

ni TEMKOXMO6KOKW 3° |1 panbHOCTI A0 HbOT O 3
OAnsa 3a0i AICHEeHHA aBTomMaTWMyHOT abo pyu
PCBH npwn cni nbHIi U po6oTi 3 Ha3eMHUNMMNn

BM3HaAavYae BIi AXWNeHHS /nNiTaka B T OPMU3OHT:
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pi BH
nocajgKkoBOlrIo MaHeBpPY. Mpn UbOMY MNpPpoOBOA

Jilo

T

[
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© o N O

11.
12,
13.

14,

15.
16.

17.
18.
19.
20

21.
22,

OCWUTJ/HIaHRIyMP B ¥ | Krini3scaggaiiQT bsa TEIBKE K H 8 H H

OY K U npmsemMneHHA A.
5j ©0lktcO HE[EIdSLIA." &z 8 :

ssddstetsdz d2 L Of dls O dzdzw

Ana akux Ui nenWw 3acTOCOBYKWTbCSHA CUCT
A i HaBi raui MHI 3afpgauvi MOXHG@e @iMypH
HanpaBABHWEYTa/bHOT O -piaanm @mamyK aV OB\
Onunuwi Tb NnpuMmHUMNVGQROBOTN CcUCTEMMU

AK GQopmMyeTbeAanN @maBMNMOIERMATH K | CUT HanNw
Ha HepyXoMy aHTeHY,? a 4dakKi Ha PpYyXoN
AK dopmMyeTbCcsa i nepepgaeTbcsa OMNOPHY
AK popmMyeTbCcsda CWrHan 3Mi HHOT (das3wu
HapgpahnTe 4Y4acCTOTHMUN cnekKTp curHany \
AK i OCHOBHI PYyHKUI OHanbHiI VWQRZAKM B X
AK CKOHCTpyihoBaHa aHTMWRMHMa cucrtema

WMo BxoAauTb A0 CcKnapagy VORpT HHrEQradi T e

o6bpob6bKN ?curHani B

Ui M BETgpcisa HNISp M HUmMn pob6boTwm cmctemunm LC
OnuMwi Tb KOHCTPYKTMUBHI o0ocob6bnmBocCTI
AK i HaBi raui WHI 3apgadyi MOXHa B
panekomi pHoro papagi omaaka DME

JahTe onunmc wMeTOAYy BU3IHaAaveHHd pgan
Ha3eMHOT 0O I GopTOBOIro ob6bnagHaHHSA E
HapainTe po3@WMH alNiyBm cIT DMBKTAW ain axi Kn o
AK BCTaAaHOBNWETbLCA npioputetT ansa i
CUT Hiad/nicB 3 aMMUWKaHHSA?

AK KopayeTbca | pmhoPpmyxDMEaHKKCHMT Han
AKI a@aHTeHUW MOXYTb OYyTW ?BUKOPUCTaAaAHI
HapalhhTe cnpoa@EpciyKk £ BEMKMNPePETYDiB8 6 NRIMEH a H H
BkaxXi Tb HaBiTraui mnHi 3apgpadyi, Ans BMU
AJaneKkoMmMi pHa pafji oTexXxHi YyHa cucTtema
3a AKMWUM MeTOAOM BMU3HaAayvYaeTbCd asunmMy
AK BM3HavaeTbca MM@GBIHBHI CTb B CUCTEN
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it SLHT @HO BIsjrdz ydz' Mmdmlisy dzd
9.1. {OH Ijrndz yYydaj L OBJ L Y J yd dzdzv

9.1.1. 1ltdL dOyyj dzdzg?v IO tstcOdz L Oy' v

Paagi omMmasauHiI cvopeMHadYreHdagRgnsg OT pMuUl
NOBI TPAHOTIoO <CcypgHa Ta Bugauyi eKi naxy
nitTakoM | Hopmauyi:li npo BeNNUYUHY [ 3 H
HOMI HanbHOT TpaekToOpi i SHUXEeHHSAa, a Ta
XapaepHUX T OYOK Ha TpaekToOopil 3axopny
nocajgkun cKnapgaetTbca 3 TPbOX CUCTeEM: K
rnicapgHa cumcrtemu MOXYThb 6y TWu OAHOYaA
ABOYACTOTHI N cumcrTemi M@ H&™e FAMe HCHTUBMOVP 10,

BUNPOMI HIOBAaHHGKOT b B A NI OYXTBBMO/PA M 1" 3 po3HE
yacTtoTamwu B Me Xa X NneBHOT O KaHany KY [
pagi omadaka.

B30O0BHI WHiIi W BUTANa4 Ha3eMHOI KypcoBOI
nocalpk® (Il nstrument Landing System ) nc

.(L"}v‘/1|

AR p! rl. ‘ll |
Baanret 14

Pnc. 9.1. 30BHI w@i w aB nrm)i sc/okHyd e1q B 0 1
I HCTPpYyMeEHTanNbHOT cuMmcTemMm noca

BICAO BM3HayeHO 3 KaTeDaG@PRpDT OKEp®Mme f i
nocamkay nac3aagk npuaadpamvMunexms KaTeropi.
3abe3neBWMBEEZMKWO B i BPyHCIiNcoTLd aOXgya nocapjgky Ao
Me XI BHAcnap™mn g anb HOCTI BU AWML T I Ha 3TMC

Ha puc. 9. 2 nokKasaHO opraHi sauyi o
l HCTPYMEHTanNnbHOT nNnocapgkwu.

243



s Ols j clssajaiss L OR

SHY j@zEY &0 Of 8P ZOH O id

Katerop I I A B "nc
.M 60 30-60 30 15 0
min

X M 550 350 200 50-200 0

Puc 9. 2. CxemMa nocapgkKkwm B cCuUucrtTemi
Ha HekaTeropoBaHWX aepopgpomMax BCTaH
OCINf (ob6napHaHHA cuUMcTemMum nocapgkwu). o

Nnpumwii o MapkKepHI
pagi ocTaHUI aMn
BCTaAHOB/MIWTb Ha
(punc. 9. 3).

 Odz! dz' 23 dPp¢3 neuvyye exLEOMMAPKW OMEIHH A /UKasC/yu
pedbape@giBmcyonto b @Taya A(i 0B MOCYD,T OBIb B OT &M YK
NPU3EeMNeHHSA C TOLD PrTOOTBOMBXH C U C T €M Ao 3abe:

pagi onyHKTMU ( 4NPM i
(NPC) [ MapKepHUMMN pa,
Bi ocTawgaxl0i0g o BLISMHOH av 4B

Ki HueBoMYy eTani 3axoay Ha nocapgky.

1l dzdy dz' 2 cuirfHani 3ye MOMEHT HapeynHLPT
pi WeHHHA Ta nepexoaAy A0 Bi3yanbHOT O eTEe

L ©OH BBOW ydz 2 mdmis j fic = MiSEIOHHLQ] [tg P
f dzO dzlz o( Cofigz} O pop My eTbCcsa KypcoBuUM Bt fnic
11) (puc. 9. 4) . Mepwnin 93 tcle d K de' adpla 8 vy
(mnnownMHy nNnocapgKkoBOro Kypcy), wotimspdxzt,/
nonownHy (nNANowWMHY nNnNnaHyBaHHSA), 4d9Ka npwu
rnicagun. CnpoweHa @Gopma I HAMKaAUI T B KE&
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[ \ v\ \|/ E
HATIPSIMOK TTOCATTKHT 5 : : t{APK] CAC

________________________

 BITPC|BMPM P TIMPM,
s Lo :
BITPM OITPM
1050£150
4000+200
Puc. LuTrTemMa nNnocajgkuwk arwpoHi@oamaer 0p (

1 dztsh d dzO
fsMOHC s tS¢C

Punc. 9.4. ®dopMyBaAaHHS NAOWMUHM NocapgkoBO

©o
ol

Puc.

|l Haonkaui a9 B Kabi HI
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PO3Mi WWeHHA CcCKNagoBUX CUCTeEeMKU NocapgkMmu
Ha aepolipbimhx COBjetx' MagHmMmMm penbedo

cKknapy ob6bnapHaHHSA, Wwo pPO3MIiIi WYyeETbCH n
BXxoaamdzimlste" h dz' Qo [ifdnepeaxae exkinmax inypo
PO3MIi WWyeTbCA Ha BuUupaneHHI 75...450 ™M |
0] oci . Ha aepopgpomax 31 CKnapHMUmMm pe
ocob6nmnBocTAaMpSf talavo KR N OYYr M BKAKKYEeHUNn A
po3Mi WleHMW Ha BiIi gcTaHi p[fo 11 KM Bi g Tc

- 2 puam)
s PMM(E)
Anapartypa ¥/~ nKan PMK
Bicb 3MC
Puc. 9.6 PO3Mi WeHHAa cuUucCcTemMM nNoca

pdzlsj OBgirhpHOoBNWETbLCA Ha oci 3MNC y n
¢ dzls j dzdzO fd fiplscjTda@ oyBtNftoe TbCc9 Tak, WOO6

6yna Takolto, wo6 BMCOTAaAa ONOPHOT TOYKMN
Hapg T1 Nopor om) aopi BHWBanna 15Ho0fx 03 Kwm,
HaxXxwuny rnicapgwu, yxmnise MicueBocT]f fra

BUbupawtTb 3 YyMOBM 3abes3neyvyeHHSI Mi HIi mars
npMmyomy WOro BMCOTAa He NOBWUHHa nNnepeswnl

KpimMm onopHOTI TOUYKMKN rAMOBaAMW T N /HaEAHY BTAOH|
nocapgkKkoBoOl cMYyrGAO wi geakgmawTBREA | feacki
rnicapgi
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9.121tcddzydtf d ttsBBlsd ©OH  tsIsj ndzg yYdatsc
fsmMOHSd OB dz skHdese s sz

Yy pafgi oOTexXHI UYH 1 X CUCT3caMm @ X /Mannad p @0 K @
3acToOCyBaHHA 3HauMWlwnNumMm KYTOMI pPHI pajgi oMEe
it adesmd ¢ dzOdz! dz tcOH' sBOW L L od{ tc
BsHEZdz soO0Odzed - Attsdda@dzcunucTtema pi BHoOCMUT
CKnapgpaeTbcCH 3 A B O X He3a/leXHmiypxX B [AeHHLOECHT

nepeTunmHawWTbCA B 3ajaHOMy Hanpamky. Cui
nepuwori i APy amoija Bl eaHNOPCBTMIH H | Bi Api 3HATI
yacTtoTawmMmu, abo yacTtToTamMmMmu MoAaynsaui i, ¢
HecCcyui yacTOTWNW OAHAaAaKOBI

d Is to zGclslz’ fipAjBABOCMT HANMTBbHNUX KYPCOBMWUX i
OAHaAaKOBI . TakoX OAHaKMB84 HBWKE@BMMOPDPTOR.I

[ rnicapgmu.

b dzls | dzdz0 MfplsdsEg® H ° SQA{OVILT). ©OKknapgaeTbec
CUMETPUYHO PO3HECEHMNXN PBEIMKHQ CaHPPT B3pa AAaKHNO)

nNi ABeaeH.i C W HWa®BMHY N baovBNayHI I T YKAGH/DM B a HH A N e
MoAay naui iQcanHnpgapTHI 3HaAaUYeHHH yacToOT
KYypCOBMUX I rniceahgedxH,pafg0omaak HRNn py Xxe

WoOCTB®pPpW@MT EeH@MmMp ¥ CUMHMPaAa3HOMY -KKBIR € HHI
NpoC MA®Y b BUT NAafj

6=E,R( 1 msin ,Y8in tv
& =EnR( ¥l msin ,Wsin t

(9.1)

Ae Em Em T amnnani Tyawu Hanpi,Ke HUpoCc T eBii A NNooB;
BUNPOMI HIOBaAaHHSM nepuwor i Apy T rFAi16hF. 6-r e H
HOPMOBA AHI X apark [T &p/MeEHr0ecHMiB T O P U 3 0 HM,a 1b
m-Koedi 4Li eHTM amMnai TygHoi wmMoaynauyii B

Mone 3 yacToOoToOgn ewpepByankani Ba QBIi 4 n
@ sLHBS Yy dz! t5) WwhHanpsmMKky 3axopy Ha noc
MO gy ng+nipiaedpyduy BIi A4 AiHIT Kypcy.

AK WO 3abe3nevyyeTbNqfs= BoRK[Q HTAH HHE A Nypvyoxse
CyMapHOro nonsga AOpi BHIE
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&=¢ & =

=E[R( 3 FO)Isin t E F()msiq tsinW E B(Hmpsin gtsin t

(9.2)

—E[R( ¥ P )]?g ALLLC) R MPYVLL L. IR gVt v

2] Fl(lcl) #,()g ! Fi() o) g g

80 sl M-90
~150 p=—i M-i50 {! {Sf
110 | t
Ue
£90 f4+90 ’WMW“}'
sarqﬁtA:,——t
50ry (A—=1 @HW
D
Pmnec. 9. 7. PopMyBaHHA CUTHaAaNi B KYyPpH

A K BUAHO 3 BUPaA3Yy, WOTd BE/NHITBYIIOMEO CITA

aHTeHamMMu KPM, ABNAE cob6bow cymy Hanpy

O W 3 O 3

C

anpyxeHocTenn ABOX noni B, BIi ANOBI AHMWNX
Koedi ui eHTnn nputi pysH,y iAo S8SKMBH&Y AT L

MOOi Tya KonuBaHb O6i YHUX —KM@aediogi emomTaw n
pocTOpoOoOBOT MoAaynaui’i:
R(q) mp R 3
M@ =2 M,()g == . (9.3)
Y RO ()4 2R() )
BopTtoBuma-HMHE@mmik aT o p, 1TYo] CKNnapaei MR sE
pMUCTpPOi B NOPi BHAHHA i I HoMnKaui i, npwu

nMrHanw2pmngywa( neHi HEAFMP YOI O Mgl s okt 5@QTr
oni NAKWTbCAA)PIin bBTVPNAPVEMM N(A BT L@ s UL (Or pi 3 HU
MNpsaMnsaye HBa BKKylpocioBa cucTemMa, wo B A X
ONOXeHHMnnaagy 3 HeWTpanbHUM (cepepmHi
T p i-C/KKOMG 1 -n(pmyniak), BennyunHa Bi AXMWMNEHHSA c
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MO/TOXEeHHH ni taka BikJARPORODP Wi HH A& e /pic
Koedi Ui EHTI B TANWOGUHNM NPOCTOPOBOT MOAY/S

eR(q) -Fx( )q!
D K[M;( )g My( )] ckmg= : (9.4)
“ ' ? mgFl(Q) 5 ( )Q:
Mpupi BHOKY N LeloO TRWMMEPDE B® ¥ A 1O4 pi BHOC

HanpylMm Tol&T @ MAP Y (B Fu( BHA0) .
B ubomy Hanpawvwk yIHAz pa& X o A/MWIT BACBHO XK Y p C

cniBnapgpae 3 HanpaAMKOM NO3A40BXHbBbOT oOCI
3mMaeBni sBBiHisaovumeH Tya curHhanh@pmwaeTtTaH
NOMTOXEeHHAX /i Taka WwWoago ni HII KYy{ff&yo6np

1}i HOoWWPWaT BKa3ywWUYUM CTOPOHY Bi AOXUMNEHHA.

it odesmd e dzOdz! dzd 2 6 dz'( fif ®Mdzd 2c T t8 @ Hp tots dzBWaS
poO3HEeCeHNUXGP;, Be HXUHKg®IaHT eH TakoxX( pmea 1M®cC
HanpyxXeHiCTb AK WU X aHanori YH aH a K P 8B n el
BUNPOMI HIOBAaHHSH rPM i Al ar pammu BUXI AF
I AEeHTUWYHI KPM.

IO IOT PO

T7T7TINT 777777

| | | 150y

£ 150 150

PF1

Punuc8 3IopmMyBaHHA CcuUTHanNni B 1 nicapHo

A1 arpamwu HanpaBneHOCTI aHTEeH FrPM ¢
bopMy T bCH Wwnaxom pgofgaBaHHA Ba mi O3XeBMt
noBepXHI . Hun XHI nenwcTtTKkKn OHA npu nepe
KyT HaXxXxunny AKOI BM3IHaAayYaeTbCC4da reomeTp
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Koedi Ui eHTI B rfTmMmoéunHwN NPOCTOPOBOI MO A )
Bi O HOCHO nigHKi[fi,( B papm A

Buwe ni Hi T rnicaagn nepesBaxae( BkKo e dma
wo npwPBoPf mae Mi c useF,(HBOmEABMH)I ciTbT X pi 3 HULY
3HaAaUYeHHSd. Hnxue r1rnicagwn pi3Huuga PIM n.

A 0 3Mi HM HanpaB/NneHHSH pi 3HNLEBOT O CTPp
Bi AXMNEeHHSA MWOro CTPiNKNW BKaxXe TMNON0OXEH.I
MO 4wy é# 3 yacToOoOTOK UBS @ xMpaeTpCMKaBT OpYy
rnméumHun mMopgynaui¥sHmMs3vwacTtToTow 90 Ty

3 MeTOl 3ab6e3nevyeHHda 6e3nNneKkun nocapgk

Ha BI acA8®b m1BA o 117 oci , TOMY ni HI 4
niHi T, a rinepb6onun.

AK WO 3HeXxXTyBaT VH aBl/pa®@ UTBeSIXTHTEH MiN - | H N X
rM B ropmsaoHTanNnbHI I naoWwunHI, TO pi E
nepeTMHOM HUXHAHKANEeRPCME@RANHLNWI W N /TO0LWAHI
y BUT napi KopRweapTBKahBb#da/, 3 Haa XBoeapuUTUbHCaA
yctTaHoBKu [ PM. Mpn UbOMY nNnnOWMHA Kypc
Mmoro oci , 3anuMmuwnTtb cni g Ha nNoB&APXHI K C

BHMXEeHHA niTaka B MowWwwnHI Kypcy 3¢

rinepoéonmn) MOXNWBOoO JHy,uwe ajg oH efn easok OTi O UBKUUC
TomMy paonda 3 wme HHY@MHMaAT HBYUTCLO TBAM M P A MU T U T 1 N €
Al naHui, Wo AOCAT aeoribca@p iuenHaTxaoum 1 ¢ neHWA a
IrPM BIi OHOCHO BEpPXHbOT a@aHTEHMU.

B pe3synbTarti HanpyXeHi CcTb nonsa, LLL, ¢
BUABNAETbLCSA pewo Oi nbwe HanmpyXeHOCT.
BUNPpAMANEeHHSA ni Hili nnaHyBakmwMMHZHMd |WieHIl & B
MeTpi B.

\y“ yln

A Y
7
\ 7 Nini
nnoLL‘M N\ - IHig
~ n.
KYpey - 1aHYB kg
nocaﬂkw
Bies 310 Hhin
3rc 7
[
Pnc9. JlpvawraBoOPeHHA Ni HIi T nnaHyBa
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9. 2. { OHfEHRO)dEEEE 2 ijsdzis@@Hd&d | LS

9.2.1. [BMXZOHEOMI" Mdmisj®kd ILS kO ft

1 OL J dzgdzj 5B dzOH dzO ditistrumbngLigridiggByftem) & 51 1oy a €
KPM; rPM; MPM; npanbHIi W, cepepgHi nm Ta 6.
ANcTaHUI MHOT O ynpaB/i HHSA, OBMCme My A ema
Ha aepogpoMi K@®BMAEK®OIADO cHeegikpyd MN 0 K a 30)a HO H a

11
1 Of oW (
/200-400 f sMOH
st 120-180
11 a1 lteuv1r 111t 8y 4
A A
400 -1200 m 1V 8 |75450
1100°1 0 0
7400 m

&
<

Pncl0. 9CK fpaog3 mriale HHA cuMcTemMunm nocapgek

lLO" d3dtsH' W 5B dzOH dzOdzdz?Y t©OH ' S&EON abgasaH |
it fwlBKNnwyae [0 CBOTMOOHC KvROWVKoJE®a B icd 2 O3
BMUXOAMW AKKUX Ni gKnwyawTbCca A0 BI ANOBI 4F
aBTOMAaATWIMMHEEOB /DI HHA NONbOTOM.

Bci Tpwu TICMICT @A KA KIM@CLAKE b Ha CcBOI X
oauMH Bi g oagHOT ol Hrec.y Uy xl M)JacTOTax

Cur Henv ,wo BUnNnpomi HowTb ey HAA 60@WPT VO
NnpMMMatlwTbC S KYPCOBMUM pafgi onpumnmMmBM®e mji
BUAOIi NA€ETbC A eNneKkKTpPUYHNUI CSUT HRETN UM O EH BRI
nponopui MWHas3 MK yWediBCaoM § i 4 naownHMU nocaapg.
NONAPHI CTb BM3HaAYaeTbCA CT® pnooHiakE T B C 4
o JtlsdC Odz' dzlz - tflar@ U sz dzleBT®OMWME T MUY HOT O
ni TakKkom

Cur H U, o BMUNPOMI HOWThKGya NHaM M Mato]
rnicagHum pajgionpuinmadyemw. Ha W”Woro B U
CTpymyy HBenumuumHa i NONAPHI CTb HAKOTFIOoO Xa
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nAownHM nnldeiiwB@mwmMman H=ag@fkLotndalsr @dz! Hdalz rif dzO
f sMOHSCE] cmMmcTemMy aBTOMATIMAYKHOOM O Yy npasiiiH

MapkepHiI pAaipf)o vmpiakpwo (T b H afypgy B 0G mMir Huaa
U n X MasfaKi B NnpMMMalT bcCA Ha O6o0pTYy Map K
nponboitTgadka 4 {t f cunr Han H a BUXOAI MapKkerfr
CNPUYNMHAE cnNnpaubOBYBaAaHHSA 3BYKOBOI Ta E

R

sktemts
ttOH '

1 &z Mo forwe ] &' MO
tOH ' s tOH ' s{ to
f))))v
[ OteC j t fose [ ] IOEGQJU: |gdMmlsj &sO o
ttOH " 5 ttOH " ts5f to ‘' LeakzC ot

Pnc.l 9BdaemMopagi a ob6bnagHaHHAa papgi omasawu

lteddzydyf totsBtslsd SChktemtseotse s aHn addziifn Owadzss
nnuwe papgedacki Bi AMIi HHOCTI B 3anexHocCTI B i
rni capgHi MaskKun -cMcremwmer opicagrsabdésneuvy
Kypcy i rnicaguw piBHOCUINIHANbHMUM MeTOL,
cumcTemM MasdkKka,pawmwm mWEaRHO) i BATrnpocTOpI do «
NoNnA BUNPOMI HIOBaHHSA, wo BIi A pi 3(@paac?).b cos.

MNnNTTEBE 3 HaAaUYeHHH HanpyXeHOoOCTE® €W inon
OPY WHaAaHTEMUCY KT b EFHMIW I BHSAH

W =U; F(¥1 mcos ;th\os t )
U, =U,, Fo( 91 mcos ,Wfcos t

(9.5)

Pe3ynbTyluye none BUNPOMI HIOBAaHHSA3 a ack
aMnnNnomKyoIMBaHHAMKI YQCcD@HaAaRKRKOBUMU T NAUNONI
MO A4y /myaiun T
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R Fo( o6
m () % m( )q mFg(—bl (9.6)

A e(Q) F()g FX).
Ha OGopTy nowWAHpPAKYpPpOOBUN (rnicagHmi

CUTrHanun, [ nNicna peTeKTYBaAHHAYMKAN MDA IO
yacTQqTmTi LAIOTI M BM3HAYAETbLCA pi 3HMUSA ¢
nponopui mHa Ppi 3HKULI rnmbébumH mMoAaynaugiil
Am=m —m,. (9.7)
FeHepal W[AmMnnai 7y |
HU3bKOT | moagynh
90
Fenepal W[Posnogi 3
BUCOKOI - nNpucT(

A 4 Fl(e)
Fenepal VeTAMnni 1)y |
n 3 KOoT

150l MOAy n& ]

Pnc.2. 9ddpvyBaHm@E NT HAaJZIBYHOT O Hanpsamw

3anexHmE99b7)A Bi 4 KYTOBWUX KooOpAMHAT
i arHpaaiw a B r€OH B,O)T.I 3 a Bem(vpummtB)emmdxAa cy aonT
NMONOXEeHHS NOBI TpAHaOZ®P@IgKRARapPpBi gaaEBqgY

Dma

v

Punc.3. 93dnexXHi CcTb pip3i HBMHLPIC na MHmaMikyHYoq OB iHMA

Ha Pi BHOCUTITHAQJ/Kp HOMYKI RanpeaemagHY €T bC A
nocagkoBOro KypcymfgopiBamea) Hypio3aHR@ALUMDP
HbOrm3pdocCcTaece. Benwmwuyai/ae Xin T8 Ha&BK A Benunuy
Bi axmneHHa TIC BIi QHOCHOKYPIi BHOCUT HaANbHOT
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9.2.2. l1d2td k@ s D@ dis{zOdE &B'sds

3 NpuUMHATNUX Ha mygprTypcamnpbpani AHeoOpanN

BenunAm HiBoHa ni asdzad § &fstsdedz(201 2z , f 8BOH W& a
NnnaHKa HS9KOrlNIo BKa3YyYe€E MNONOXEHHSA niHIT Ky

Ond tcd?2 cdylzr HaApI[B Ha [ 6opTy MC BUKOP
papai onpwuiima fpzHfij tenep vsc TepsoH{ dpdzdzed)e <9 . 1

Ha BUXQ By ¢ Isiptm@ may a 3 a LOMNOMOT 0RO
BUAOI NAKWTbCA HM3bKOYacPODiTHh0 Nuk.ondiB a KT |
BUNPAMNAWTbLCA i yepes cCXxemmy Bi @i Ma
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Puc .4 9MNAdunitom T1Ta oKPM6EKaA TcPM Hlmai BOopT

Y papjgi omMasnakax 6i NbW BUCOKMUX KaTero

ctTabi NbHOCTII i TOYHOCTI TpaekTOpi i, LLL C
KypcoBOT O I rnicagHoro MasgkKi B ogeuwoo TeIl
Ha3BY MeTOAY KYTOMI pPHUX B@UmMmEBAHL 3 «

Cnip 3a3HaymTHnM, WO None BUNPOMI HIB a

Ma€ CTPYKTYPY @aHanori YHy nonw pPiBHOCMKUT
6opToOoOBOro ob6bnapHaHHSA.
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bzlcTBOpPIlE eneKTpomMar Hi THe nNnone.
vtcOCIs TInypmMsaHawermmimnepeMuKk aHHA nepeang

OCHOBHOI anapaTtypwu neP L4 i APCM Ha pes
amMmmiyi-p®3 0BOTr o po3noai ny BU curHani B |
aHTEeH. TakoX B TpakTi BU dgopmytwTbca c
HagxoaaTtb 3 Agatrkiumki B AMY | KBTI

ltrl1, 1TdbgE2mytwTb i nepegawTb CuUTHanNMM

dbAuwfl 1, O ANTeupQpy OT b CUT Hanwu MoAay nauii
nera1, NPAZ2.

dbs /1, dgobBTpPpOoNnwLLOT b | o6bpob6nNnAKwTbL CMUT
BYU, a T1Takox HY curHanuw nNOPAO i ADPCM.

duvli dopMye 3anumTum 3 HayveHb MnNapamMeTQpl
TpaHC/NwWeE | HPopmMaui W Npo cuUrHannum i 3ar

Hg vislva TakoX OTPUMYE Bi O HMUX KOMaHAMN
napameTpi B MWOro curHani pep&«pwmmagsammw, T

npumnmace i obpobnae i HPopmaui o BIi o AarT
Bi AKPUTTA) .

dsuviImMicTNTb BTOPMUHHI AXepena X7 B N
aAaKYMYyNnaTopHL) 68T aippesic T pi 1 ynpabB AKYHl4A
341i NCHIETPOADL KBA napameTpammMMu Ab, pi
aBToOMaAaTMUYHE TnNepeMUKAHHSH Ha XWBJ/I€HHSHA
Bi O CYTHOCTI MepexeBOro eNeKTPOXWMUBIMNEHHS
€EeNeKTPOXUBAEHHA) , BKNnYeHHA/ B i HiikBl 04 e8H
Bi ANOoBI AHO ho pi BHSH OCBIi TNeHOCT O a
aBapi MHOro ocBi TneHHAa anapaTHoOT (AO).

O OcOIsztce® H ) d3 p WwzOH a(uelH a anA OCBI
Ni ATPUMKN KOMMPOPTHUX TemnepaTypHUX pex
Sl UBMUKOHAHWMMN Ha OCHOBI nepcoHanbHOT
ynpaB/i HHSa Mpa KiOOON@PsOKD NapamMeTpi B. Mi gk
KPM 6e3nocepegHbOo abo 4Yyepe3 MoOoOgeM nNo K
O OtcOIsztc® [BWMKOPRAKW)A Ha MNOLBOBBI O NPOMI
ALY npunsaHaveHa N9 YyNpaBWKIW MHIHA rMaapa \wevrap

BcCTaHoBNWATIbcCAYRrRpEe3 MOOgeMUu, no BUAJgIi net
[ (ab6o) TenePOHHI I ABONPOBOAHI N ni H
ni A4k ntoygaoe TKbPCM.

1 Odgj dz ‘df BlolzOwW'pmM3IHauvueHa A4NSA  3BYKOE

3aranbHOro cTaHy cucrTeMAIIN oc ang ka.n wBicatearH
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lteddeydtf H'' Cktthsoatsegts tOH' s

KypcoBwui ca MBIOEPMOESA KB 3O0HI CBOEI A
i HpopmMaui WHMUM napamvMeTpoMmM dKoro & J]Maouw
Wwo AOoOpHWBWMBE Ui einoymieBjwon NpPpoXoAUTbL 4Yep
npwu nepeTwuHI 3 nnownHowS FEMTmiagymA e HB
Opi EHTYRKTbCSA NiTakKuWn B TOPU3IOHTAaANbHI N T

Hecyua yacToOTa padjisoam & A K @ D /NI Y TH I EMT
pi 3HMULEBUM CcUTHanaMiMS50fFgHanbHMUX YacToOT

[ * OC tcd2@orc Oo dzp ezgmMbBMasgska cKnapgaeTb:CcA
nepwaecydya I 6OKOHi mpGNTaAiIM ayrc 7T 0 Y U
Al ar pama BUXOANTHDb npwu 3060y gXeH-pa 3 08BHITX
Cni BBi QHOWEHHAX CUWUrHanamMum Hecydol 4Yyacrt
lyai ar p@aiMvaHunuyeBsBunm. Mpun uyupwWiMgT OWW AEGT O MIAC
CUT HIayBiIHaAaXoA4daTbCcAa BYM@AGAGT Y daa3 ii HIWOBI AN OB
yacToTaMul BY .CuUT Hani

acToOTunW curHanpas XKe/gprmaswr o papjgi omas
punc.. 9.1

B pe3ynbTati (1CKY AaW@WIHHAa TMIOBTiIiB NPOCTO
none Hecyudoil yacToOTMWu, rnunwodWHa, 1w®iawy n4a
3MI HOETbCA B MeX@.X 30HKM A1 T (pwuc. 9.1

| (- I I T
£-150 £-90 F & £+90  £+150
1
f—1150 y v /;;150
£-90 ; £+90

g S®0 St 90
f};_150 1 5 4 £#150

Pnc.7. 94dc T OT M C MH aHNapla BB/K DGR TRIA MO pa gi o
l-curHan HEHHaza bBY B niBi W —mrernHoec/T UB Y a8 a
nentwcTyi Al arpammu
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1 d&z2"®iog i HIT Kypcy nepeBaxae€e T /OQ6wnH
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Mpwn BUuaganeHHI [ g{3gp oici THA €. KTyapkCyM Y M H O
t4fekimax niTaka MOXe CcyaouUTUW NpPOo Benwu
FOPU3OHTAaANbHI @aAaCOTHD I WIr YRMN EMA L Y JASKLOE 10
nepeBaxanoM@®OC TOPOHY BIi AXUWAEHHSA.
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Punc.8. 94ilaH grmapveaB /JKe/HHC ®OTMBIOT 0 pajgi omMa s K

Ha punx . p®RCmMok9a.3 aHO HAN@RAB &KMKHACUITIB KYyPp
pagi omasaka.
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4G dzOdz -
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Pmnc.9. 9i aH pmpaiB JBE H@O@PMI3 OHTanbHIi W nno
BY3bkoroBKpawmgpygo@oro papgi omasack
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Pnc20. 94i aHgpmmMaiB /lBE HO@PMI3 OHTaNnbHI W nno
wmpokoro KaHany(WK) kKkypcoBoOoro

Ha pwmwt. NOK APHMO NN cCni NbHOI po6oTwu
BY3bKOT O I IWWINPOKOTNO KaHani B KypcoBOTO
t 4

V¢

0 10 20 30 40 ©°

Pnc2l. 9 .ar pamp aB /f68HHATITOTHOT O
aHTemHemonoBOor o KlPiMnctpoto

lteddzydf H'° cdz' MOHdzsG B tGOH

Fni cagHuWM cpraBaoi pokvea A K 3 0HI CBOEI aoii
i HpopmMaui WHMUM napamvMeTpomM dKoro & J1Hnouw
1Yo AOpi BHWE MNmHoywmH auo PIaM,p iHg e ( Hamb6nm
ropumsaoHTaNnbHOTI nnownHM) , npw nepeTwuHI
rnpg@a Bi AHOCHO AKOT OpIi EHTYKTbCA 2J1i T at

Hecyua pa@T @Ma 9 K a MOAY NKWETHLC A 3 a
pi 3HNLEBUM CUTHanamM50f gHanbHMX YacTOT

OJi arpama HanpaB/ieHOCTI rnicagHoro
MasaKkKa, i CKnapgaeTbcHaHBIU3 Tay vbud3, g epowxd).. 4 i 96
BoHun Bi gpi3HAWTbLCA BIi O K/iypouiortd .dbakan
wo Ans rnicagpHoro wMaskKka WAaeTbcA npo
HanpaBneHOCT.I
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Pmnc.3. 94&2c TOT M C MHaHNapia BBJT g1H GRGATRIA MI O pa g i

l-curHan -dedHaza bY y BepxHi Acmemaons THH
Yy HUXHI W nentwcTuyui p[giarpammu

1Jyai arpamMa BUXOAUTbL NPU XWBN-AB DB AN
CniBBIi QHOWEHHAX CUrHanamMu HecyudYoi 4Yacrt
lYyai ar p@aiMvaHunLyeBunmm. Mpn yubomMmy 61 YHI yac
CUT HIayBiIHaAaXoa4AaTbCcAa BBGapbrTnPazHWBT BIi ANO
yacToTaMun | BYycwHRRKaGEODITN CUH @@ A B/TENH GECTH & K

pagi omMmadka nok3das3aHO Ha pwuc. 9. 2

B pesynbTati ICKY apja@mMHa miosnis\B NPpocCcToO
nosle HecyuyYoi 4YyacToawmQi ryiaddmidOfaimwme MYy A OR i
B MeXax 30H4. pagi1 (punc. 9.2

1 0JdtBailz ni HII rnicagun nepeBaxae T NWu
90T uL dzd+ B0 y. © dz' dz' 't nandd' iH duwo oy na i 1T H
90 i 150sWBUYstitBHIi ,Histc" o dz¥ *  dzlz dz¥ .

Mpun BUAanNneHHI (BlifapoacHa€é. rnicapgwmu
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Pnc.4 9i2aHgmpvaaB JTEH c@T4IHOTN 0 paji omasdat

TakKuMM Y4MHOM, [JIVMBRHIMAYNWHDUWOT M NpPOo BEen
Bi A ni HI T rnicagMm W BapHWAKINOE WIOA TOMN @ LW
MOoOAay nsaui i AKOT O—M€EP ON ECPTreoBpaOHHayo YBYI K, X M 1 € H H A

BukopucrtaHHSA ABOYAaCTOTHOT OO NMPUHLMNXIM
XapakTepmacHToucprai g i o msaatiodz LR d ¢ @dg@Qdz) npun
Mi HIi MaBaBaBAaxgawo BUHWUK AT b 3 a paxyHOock
penbedy MALAEBYEBKONO KaHany HWIMP ainaiHAL
KyTaMu M. Hi ManbH

Mo6nusay i HIIT rnicapgmwu nepesBaxaspoui m
bopTtoBa anapaTypa o06pobnae uemnw cwur Han
CTOYPBRIHAOX W /TEHHSH. Cni BBIi gHOWEG WHAIWB YI®B K &KH

KaHany 3afjaeTbcsa YymeimBia CTb A0 KYyTOBOT
NMi g Manummum KyTamMum A0 TOPUIOHTY nNep

ZsiBupgaetTbca I HpopmMaui 9 TiNbKKW NPO CTO
Hecyuya cdakocoGtac e EOdp0Ud"daccstdsrsase ¢
CUMETPUYHO PO3HECEeHI Bi AHOCHa@ BOIGANOD @n
ANnAa pgaHoOro aeponopty, Ha (10x2,2) «kluy.
Bunpomi yioBpaoiHsi Mi wWe H i Ha BepTUKaAaNbHI N
3 h. Bmrw&GdwmpaeTtTbca Tak, wo6 nepwum mwi HI
HanpaB /e EHMI, po3TawoBaHOI Ha BUWUCOTI

Tak 89K BWUCOTW nNi agBiCcCy aHTEH [AOCWUTbL BeE
3abe3neynTmn nNoTpi 6GHMI XxXapakKTep 3Mi HMU
OyTu 3MI éwiaMmuymiHIO M, woo6 ni Hia T X pos3.
pagiRBcynnome@pmeHagMNKYy nRlppmciho9o i
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rnicapHoro pajagi oMasaka

9. 3. why zHixdfjded D igjGsdsH d -¢Cd Wi dzd
ndmisd &3 §s5MOHCJ

9.3.1. wdkikd Mdd?2 &jlssn odd tk Ck

3a Takum MeTOAOM 3ai ACHIWETbLCHA BUMI P
MIi KPOXBWUMNbOBMUX c n ¢ T eMiceowave nLanciagn SystemaMiL S
CKaHywOYUuM nNpoMeeEeMmM i Bi ANi KOM 4a

MepepaBaduyi KYypcCOBMUX i rni capgHmMnKXx [
HeMoAaynboBaHiI HBHoOnmiBaAMaMFAOHY . an4 or n
ropu3oOHTAaANbHI N nAOWMHI , 6@aNpuxim@@pn cC
eNNeKTPOHHE CTYynNne@MHEGTEP OCHKaaNHPWeEBIHEHWS M0 B2 K H
bdopMyeTbCcCd 3a AonomMorow @GasoBa3@)ol aHTE

| HcpbopmMauyi A npo KyToBeE MO/TOXEeHHH ni
pagi omMmadaki B MLS KopayeTbcCc4da Be/TMYMHOW
npamMor o i 3BOPMaGHO, OB X/DWYM HMIAP OAK OT O €
BMUMI proBaHOTIO nNefieHT a.

Mocni AOBHiIi CTb | MNynbCci B, Lo dQopmMyIOT
MLS nig 4ac npsamoro i 3BOPOTHOINIO CcKa
NnoNnoXeHARaAaKa nctTaHpgapTtTms3aoBaHa (puc. 9. 31
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Punc30. 9TMMpumHULMN Al BicroERGMUMWUYMOIC AN MEHE N
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Pnc.l 94&8coBa pgiarpamvMail LKRHYWEHTIMIm PO
BIi AN KOM 4Yyacy
YacoBuihn ttmirTepBEmMY AbCaMWU nNnpsamMor o i 3

(«Ro3»81 AnoBi AHUR KYTOBOMY akia /1&e HOH 131 b |
Il HTe@dBamsy ANOBI AHOT O K y/TIOB®M3M Y2 Aoebke H H |

| HpopmMayi 9 Npo BUMI pOBaHUN KYT MOXe
pi 3HMUI yacoBUX i HTepBani B, OAWUH 3 4K/
3BOPOTHMUM XOAOM TMNpPOMEHS Tl BYoOA N30MS Y HIHREEB K 0/
Aa3NMYy Ty J/HNoawakeH™Ha¥K & TOUHO Ha MNO340BXHE

dopmMyna, o 3B' A3Yye¢€ MOTOYHE 3Hauye
Nopi BHWBaAHWUX CcuUTFTHanNi B, o BVIAMI [BHIK T1LCAS
8, = (4T to)/K, (9.8)
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Ae&k= 24MacwtabHMm «Koedi Ui EHT nNnepeTBOpeE
AKWW BU3IHAYAETbLCA BENIMWYMHOKW KYTOEHGI LL
yacoBUWUW T HTepBan Mi X i MOoynbcamMu npamor

dopmar CurHani B npwu KYTOBUXAHBAMO
noyaTKOBOTIo 4yacy, wo 3afjgjaeTbcCcAa BiIi 4 BM
BenAnkKka yBara ~npupagingeTtTbcs CUMEeTpPUYHOC
ycTaHoBLUI cdp8aAbLOICO BA@WOCHO HAKOro cwnu
yacoBi | HEEQpBABUWAAWDbL NPAMOMY i 3BOpPOT
MeXax po6boyoi 30HM BUNPOMI HWOBaAHHA paagi

Mpu oONpPOMiIi HEHHI a HVraedHan o WO MIS® K& H Y IOA @
npomMeHeM Ha Woro BXopi 3'a9BNAKTbCA | MT

U= A0Q, (9.9)

Ae,—-ByTKkKpailHd nnpoMi HIOBaHHSA.

Yy 6opTOBQMH YHIMMKIAT 0P i ONCKPETHNUM M
BUMI POETbLCSA YacoBWUN i HTepBan Mi X—MOeHT
i «3BOpPO03IHOraogobToO Mi XX TouyuKamwu, po3Ta
iMNYy NbitlilBX 0M Ni ApaxyHKY I Mnynbci B JF, WO
(punc?). 9.3
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Pncl2. 9OABCKpPpEeTHMUN MeTOd BUMI pOBaHHSH

9.3.2. 1§ dj @ dodfi’ €k X bdsjdotE 5§ 5 dzts

An 4 BU3HAUYEHHA KYyTOBYC®BC TNEOMIO XB @ € & [
BUKOpPUCTOBYBAaTUCA YaCTOTHWUN MeTOp[ KYTC
gomepi BCbKOT O 3CyBY yacToOoTMWH nponopui v
npumnomy BHacni oKk nepemMi WEaKwnAn BME@POMIi |
MOXHa HYyaasoB a&(@ai3 O B U M.
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Y r1rnicapgpHomMmy pamDOMbSv(Boprley Micrawave eamaing
Systelm € AaBi BUNpPpOMI HIBIOQ i, @&@®WMHaH IB (AKAX. |
Il HapyXaeTbCcsd Yy BepTuUuKanbHOMY HaVipaMKy

3aMi CTb MeXaHi YHOT O pPyXy aHTeHWN BMUK

pAany BUNPOMI HIOBaudi B, pi BHOMI pPHO 3IMI oW
AHTEHHY peuwi TKIy4d e p ensi OeK/TIEHKUTAPOTSHE O VN & P e1y d
rnicagHor ol PMAIN OWMaAKRa WA IOT b CA Ha nNi Ta
nepemMi WeH@A TOAHTAKINA 3CAYITY T i
Jonnepi BCbKWW 3Upop B p A @H monmgun@gsym o Mo |1
aHTeHN Jiadyrepeme/fjédéH cepeguHy, OOpPI BHWE H
Tack a K cCur Han, L, O BUNPOMI HIO&THDbC
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fo;‘-(cﬁ-\/]-_cdzsacu.citgiﬁﬂzot(c#\l)b
£ & odf LSd
\ f 6 =sfi lo\bld
h
Y T <SR i}

Punc 3. 9MN@Bugiaimepi BCbKOTINo MeTohny BUMI pY

an s BUKI/NMIYEHHSA Gar at o0 g B/BEYPHIOBCCTH K U B U
yacToOoTa HepyXoMOro BUNPOMIi HoBauva ByMi wy
HepyxomMa aHTeHa BUNPOMI HIOE HeMOAY Nb

dp1= [eSIN W, (9.10)

feo=w —@—-YyacToTa KIWIMHIEBOBY B P 0eVT BRGEAT € ¢ pal0 W
—yacToOTa KOB/VUABIOKEVE HACEAT € A0 10
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KonunBaHHSAa, L0 BUNPOMI HIOKT bC A PyX oM
MawTb G(HGa3sOBMHWOBKYBONOPHUX KO/TMUBAHDb

j a, =W 2+h(td *sin , (9.11)

Ane Gyh®BIi gobpaxae paMUHaMIi KY 3 Mi HWU Bi AC
HEPYXOMOIKW aHTEeHOoI. TomMmy KonwusahHSAB TEU
npMmmomMy MawTb BUT NAapf

€, = Expsin[ wt 2 hf) “*sin . (9.12)

3 ypaxympoamepPABCbKOIo 3CYBY AWV®dGE BHTOE L

dj 2 p. dh(t)
w+ yw Zez = hn T, 9.13
LY dt I dt (9.13)
3BI KM
W, =2 ¥sin /b, (9.14)
A&/=dht)dt—wBMAKI CTb PYXYy aHTEeHMU.
OT Xxiea BUXOLI bop DMBSBM@iIi mMmEEITM&E&wAa YyacT
F,=F £ \psin /b. (9.15)

AHTeHHa PemLpOMIAHABaKiOMY XYE€ETbCA T ak.|
MOAOEeNWeETbLCA pPyX BUNPOMIi HOBadya B 060X +
Ana ,Tua6 3pHo@Ne Ppi BCbKOT O 3LIYBYW MWHREWM
Mi HloBaBcC A, ogHOYacHO 3 NEECQERMAG@RBE@ED M :
EepyXOoOMOT O B W{BP OHViE THAOTBMABYHAY C TOPOHY Bi AH
MNnpoMi HIOBauJa.

Bumi prooyn geuempud By KoTr o e gin baarTto

W I W

BUXOAMAI npuminmmauy a, MOXHAa BWU3IHAaAYNTMU norT
AaHOMY EBymagmycuda ), Tob6TO
_al vy
b =arcsi : 9.16
o o
[MepeBar omw PO3TrNAHYTOTO KYyTOMI pPHOT
epek TMBHOIO nNpuUAoylweHHHS CcuUuTrHanNi B, Bi 06
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oi nc
npwuin
AK K
Bi 06
KaHa
J‘ t
1.
2.
3.
4,
5.
6.
7.
8.
9.
10.
11.
12.

HO, AK B#BHOBI3AOMUICI. CMr3Hanun pgapgyT
MauJymo/Teip3 BiC b K | 3CyBMW YyacTOoOTKUu B nop
YT B ANA HWUX Ppi3HWUN) . Lle poO03BOMAE
NT UX, a OT Xe, Ni 4B WLWKTBMA HEWII KKAILHTO
ny .

5j©0lktcO WEB[LIEL H' &z 9 :

stddstetsdz d2 L Of dls O dzdzw

MOACHI Tb NPU3IHAUYEeHHA | HCTPpyMeHTAanNb
Ha3Bi Tb KaTeropia nocapjgkwn i 1T X K~ne
MoOACHI Tb NpPUHUMUNOD QGopMyBaHHSA nNnocaapgek
AK N MeToOopg, bopMyBaHHA ni Hiid r i
nocapgkvpa3szloB:in, amMnni TyaHuUHU, 4YacToO
AKMN nNpuHUKMUND 3aKnageHo B GOpMYyBadH,.]
ILS?

AKM MM YyacToTaMU3 i AKHWO IMED OLYIONM C U
cuncrTewmi | LS?

MOACHUWTbL MNPU3IHAYEeHHHA KypcoBOTro pa
HanpaBneHOCTI

MoACHUWTbL NpPpU3IHAaYeHHAaA T nicagHoro p
HanpaBneHOCT.I

AK npunrnmawTbca i OOpoO MODIBHEDT ClcMm
bopToOmB@PMWMMyMauyy ?

Ak ni noT Ha eTani nocapgkmnm OpPi EHTY

cnctemMum nocapgkmn?
AK opMyeTbCcsd NiHIi A nocapgkuw npun BV
AK GopMyeTbCcsda nNiHI A9 nocapagkum nNpu B
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it SLH" dz 10. wBiiztddsd se Oy’ v

10.1. sbkfbkbddStse' &jlssHd ©OH' &d
101.1f sdz MmkfklddSsodr fdhmsid s Mkzyom

CYynyTHMUKOBUMMN pajgi oHaBiraui nHumMM C
papgi oHaBi raui WHI cmcrtemn, y fAaKuWx paapgi
Ha WTYYHUX CcynyTHuUKax 3ewmMmni ( wC3) . B v

BUKopuctTaHHAaM CPHC npoew@smTBOAOMKEHKD MI
nepemMi pedOH HESK T A H OKCIiH/Ob K O X C 3 npwu BIi AOM
WBWUWAKOCTI nepemMi WleHHA ULUMUX CYNYTHWUKI B E
CPHC mMawTb pgapj nepeBar nepejg Tpagwuly
-BMCOKAa TOYHI CTb BMU3IHaAYeEeHHA KoOoOpAaWH
-CTBOpPEHHH oo @x/oBIHNGIE, B 3 €MHY K )
BUKOPUCTHMAWBI NPO@®CTMNX AHARHHMIBX CIYymWaHMI
06’ EKTI
-BUKOpPUCTAaHHSA Hanwobi Nbw 3aBapfgoCTIi BNKwn
CUrHani B 3 HaWMEHWMUMWU CNOTBOPEHHSNKBAMN N

npaMoi BWUWAOWUMOCTI ;

-NpakKTMWYHO HeobmMexeHa nponyckKkHa 34a

-BI AHOCHa nNnpocToOTa I fJeweBU3 D Gapgl
obymMOBBEHR@QYTHI CTIO nepepgasBauyva i cyudyac
CuUurHani B;

- MOXNWNUBI CTb npwu nopganb WO MW 1 €KCOC3HBOV

BUKOpuUucTtaHHa CHC agnda Bupi wWeHHS 3 aBaHet
Mpun BUKOpUCTAMHBaAaEPHCeywyleHHS nNoOBI TPS
BaXNMWBUMU €
-Ni ABUIWEHHA pPiBHA 6e3nNeKW NONbOTI B;
-Ni ABUWEHHSA TOYHOCTI HaBi rapioks Bneea
CTPYKTYpP MW Ha@a3ne WH a B i ria UHiaigH vBXO0 ACHMWCMIME M1 P O
-3MEHWeHHI | HTepBAUIITBAKE3IB@RINOW Y@ B H M A N
CNPOMOXHOCT I NOBI TPAHOIoO nNpocToOpy,;
-BUNPAMNEHHS NOBI TPAHNUX Tpac.
Jo XapakTepuctuk OHCX a3 HIMHKOUC.A T bCSA T a
vtsydz' MlskxapakTtepunusyetTbc4d B EenIoMXYMMOHK oM
Bi gnoBi pae P = 0, 95,
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A" d&z' mde MdspakTepunsye 3gaTHI CTb CUCT:
CBO€EYacHe nonepepgxXeHHHA B TUX BUNapgkax
TOYHI CTb, Heaeuyb XpieZTHYHB /ma&OHO Ha pfaHOMYy e

1l jLfjtcjtcodz Mmlis! ts B Malalr & s dz o 1O iy 3 ga
obcnyrosysBarTwu cnoxXxumBaui B npoTdarom 3 a)
nepeps.

[ S dz2 OlsOy' 2 dz2G y & s Istmeade Hfjlc'T b CoHQuUesHaHE
HaBi raljagsawsx@ jgaHNM MOMEHT 4Yyacy.

10.1.2] s Odz' dz' dz@o ' ¢OY' 2dz Mk§ klsded S

i A [ 1 @6OHaaU/Bbi HH OB LCIYMY O HU K WO B TOEe MO 0 GIGhAIS S
Navigation Satellite Systgm po3ymMi eTbCcsda T nob6anbHa ¢C

yacy, o BKNwYyaceKkiBnbg@abecyaawe i abacynyrT
(Global Positioning System( C LWWA) ) , FrMpPpHBELEQGM 20 1 09
sz zlsdzd Cs0o Q PodMmla) 3@ Gal il eo (E€Bponeic
6opTOBI npummaui [ cmcrtemy KOHTPOI/MI
by HIKGWHaNbHI AONOBHEHHSHA ANA BUKOHAHHSA 1

Mepi on obepTaHHA CYNYTHMWKI B [ HaX |

FrTOHA@GEiweei aonoBi aAHOo 11°% r apgB 16l AXBgataR 6 4
Satellite providing Time And Range 11 ropja 5° ©p6iiTus5np:
KpyrosBi . WBmaoki cTb nNepeMi WleHHA CYynyTH
CepepHasd BMUCOT a Hapj 3eMmnew CYynNnyTHWUKI B
CYNYTHWUKI B-NAWSESTFKAR 20200 K M. Ha K OXHON
COHSAUYHI 6 a T agpBeuir YXHUMB JIKEOHPHEAK, Ty BaHH A O0op 61 T
eTailoHI B-wWHacyr,otTAanapaTtypa pAagn4d npunomy
6opTOBI KBMAOWMAEQGM OO TOro X CYNYTHMWUKMWU
a

Ha3eMH.I C T-anHaLBieip HAMTVEeNX eqHaHIse K O Mi pa M u .

GNSS3 ab6be3neuyye HaBiraui mHe ob6cnyrosy
BK/THYaAawWYM OKeaHI YHI panmnoHNn, MapuwpyTwWu
NONbOTY, BKAKWYAKWYM 3axi g Ha nocapgky a

B oaHWMW 4Yyac BUMOT Mi I a@KrEREAGGBIAOAH HBRAI T0:
Huyentui Perfoimm@bke B@ased Navigatior Ha Bi #, a L3 a @HHOaB a H
pakTepucrtTunkax). B pawmkax ui €l KOHLe
Biraui nHuMx 3acobi B-Ccaavee CHCgK @CKii N® &
aTHI 3abe3neynmnTmnm BUCOKI BUMOT MU A0 T
anax nNonNboTy.

® w T X R
- = 9 © O
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Frno6banbHWW aepoHaBirayi "HMMN nNnnaH CT
Biraugi s i cnocTtepexeHHa/ opr aHS3Sa us K
04 O B U I enemMeHT, a DaKeopkKaB WM OOKYH WP,
KpatueHe aepoHaBiraui mHor o ob6Ccnyr oBYy
HanbHOT HaBi raugi’
B cucrtewmi CNS/ AHTaVB icryailyiTsH MM ae aT a K | C !
1. CYNYTHMWUKOB I HaBliirnauldl HiIBC TTPMABIAKIT
NOBI TPAHOTIO CypaHa.

2. CYynyTHWUK OB I cumcrtewmu PYHKULI OHAaNbH
KOCMI YHOT o 6as3yBaHHS4A.

3. Papgi okaHanwu nepepgaudi OaHMKnX MIi X
npunmmayvyamm i PYHKLI OHaAaANbHWMWU [LONOBHEHFE

BnUkopwucerkaaH3HaaHIIAXYP Y PHU X 3 acobi B ATO&8KBIWO N
OCHOBHI HaBi raui WHI Py HK Ui T

1. HaBiraui a9 Ha MapuwpyT.I

2. NMMocapagka nNOBI TPAHOIO CcypaHa.

3.CnocTepexeHHda 3a /NbOTHWUM NOonNemMm.

GNSS BUKOPUCTOBYETDbLCSA [B/ane T30a000eM8 N3CHH
HaBi raui i Ha MapuwpyTi, NPUW BUKOHAHHI
(SI D), CXeM CcTaHpgpapTHOTro niagxoapay 3a n
nocaagky (NPA) i TO4YHOTro 3axoAy Ha NoCcCeE

Ponbob CHC B cnmcrtemi CNS/BATHMA BN 0 /AN 4 g
NoOeEAHAHHI 3 cnmcrtTemMmawaBi-steppr EHGCI 00AaBG.
341 ncHwBATM aBToMaTMUYHE 3 a NeKKHMNY CIaDNU
NOBI TPAHOIoO npocToOpy. ABTO0OMaT nAutomatics a n
Dependent Surveillange— u e e mo A cnocTepexeHHSA4a, B i
NOBI TPAHI CyAHa a3’ aioHiaEreapyeHaoa Y H a goaatHTubX
oTpunmMaHy Bi A 6GopTOBMUX HaBi raui MHMKNX
Mi € HaXO0/AX6HKHAMOP@IOMIN3 H A BHALEKHCU WM OB I T PSHOI
Nnpo MOro MicuUe3HaXOAXEeHHSHA B 4YOTUPDbLOX
Lle o3Hauace, wo i Hpopmaui a, OT p 1 mvaoH¥ae H
aBToOMaAaTMYHO nNnepepgpaBaTuUCH Ha 3 eM/i. T
mMaTunmaepopmMaui O NPO TOYHEe MicULe3Haxo4xe

MepeBarum BUKOpUCTaHHA GNSS B paMkKa:
BOHa 3abe3nevyye:

-BUCOKOUI BMCWOW& OHaAMOIiI WHEe, BCenor ogHe
Ha rnob6anbHi W OCHOBI ;

w 3O x T
O O o v

272



O 2 O W I T W

-Ni ABUIWEHY TOYHI CEDHBUCHPHMEHMIOT NEUNE Y
aBiraugii;

-eKOHOMI IO KOWTIi B 3a paxyaoTxaHaHIner WHAN
api oHaBirayi mHuUX cucTtTewm

-06i NnbW edPeKTMUBHE BUKOPUCTAaAaHHSA aeporn

-3abe3neyeHHdS NOoONi NWeHUX MOXNMUBOCTE

-3MEHWEeEHHa@AXEGARBAHAA Ni NO0Ta,;

- MOXNWNWBI CTb 3MEHWeHHS BNNWBY Ha Hae
HYUYKMUX MapuwpyrTi B.

1 ted dzyd ( H' N 0 /fudfr ade B TOMY, o HaB
MNPOMI HIOKWT b cneui anbHI enekKkTtTpoMarHI T
O3TawoBaHa Ha 06" exkTax, L0 3 HaxopgA
aAaBKONO3EeMHOMY npocTtopi , npummae I Hd
MMI pPAOcCET aBHiI A0 AcomeprBE@KKBaaactTomycnsa c
bpobwag awi npo Mi CL €3 H&X b/ KoebH Hesw,a .y W BCy
O XHa po3rnapgartwu a K BUCOKOTEXHO/MNOT I

KnagpaetTbcsd 3 N' ATW OCHOBHWUX Ce€Tr MEHTI E
1. KOCMi UHUMBA cer MeHT
2. Ha3eMHUIN KepywWYMNn Ccer MeHT
3.CerMeHT KopumucTyBaui B
4, Cer MeHT Ha3eMHUX @QYHKULI oOHanNnbHUX A0
5. Cer MEHT KOCMI UHMUX @GYHKLI OHanbHUX 4

KocmivHuin
CEer MeHT
CermeHT
KOCMIYHNX
JoyHK Ly OHa/TbHMX
[OMNOBHEHb
o CermeHt
}I(—lase:gt:% CermeHt " HazeMHUX A
EE%WGHT KOpUCTYBaunB || JoyHK L OHaVTbHKX ||
[ONOBHEHDb
Punc. 10. 1. OCHOBHI Cer MeHTWNW CynyTHMWUEK
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KocMi YHMUWNW cermMeHT 49B/Id€ CO0O6GBOKW CUCTE
CYNyTHWUKI B, L3 o J10i ONENDWIGIEHIOM BHG@SB K 0 TO0 3 e M i
oOpo6i TI nepebyBalwThb Ki nbkKa <CcynyrTHHWKITH.
papgi oenekTpPpoOHHY e 3anneappeapTByHpOy BiM N P O Mi H HOE
wy monopgi 6HI papgi ocurHanwu, o MIi CTATH
HaBiraui mHMX BMU3IHaAYeHb 3a p[JonomMororw a
Ki NbKOCTI HaBi raui mHuMXx CynyTHWMUKIrsani B
anapaTypa CcnoXuBkamMHAa WOk e NRa 6YIHEIHUN X Y M
BUNPOMEHEHI CYNYTHMWKAMIB HG@ X O H, 3K RUHBHASL KBi NC3 THE
KocMi yHMUM cermeHT GPS | FrMTOHACCp @ @ o &
1) i pepoepBBAURBEBYX TakKmumw KWW HOTVD,Y K LYC
6e3neyyeTbcCH NOCTIi WHe cnocTepexXeHHSH
gHeceHHS Hapg roplMpoHUOEeEBMGi REMKEedAS5CyYyny
ni cnocTtTepexeHHa [0 5 RMPOPpUWBHOBI pHoTPp
6 opbI Tax, MO WM HKN %AOKoM XN JIHOALKMUH/E HE K 8B
XHi W opb6i TI 3HaxoAauUuTbCca 4 CYnNyTHMUKa
TepBanoywm coulc T e Mi FrMMTOHACC cynyTHWUKMUW p
T UMIX ASKYX HBS KBOXHI B opb6I TI 3HaxXoAunT ]
3HeCeHI B3AOBX ek’BaTopa 3 iHTepBanom
Y 199%¥BpoonemMncbKUM CcNi BTOBaAapPUCTBOM
CTBOPEHHSH rnob6anbHOI HaBi raui nHOT (
KocMi UHMW cermMeHT cucrtemMum O6ypae ckKnaapmp:
pe3epBHUMN., CYynyTHUMWUKN PoO3TawWwoBYHWUBGK C
23600 K M, 3 HaxunoM Ho KeK Bia Tcoeppae [ 64 /b 10 :
CYNYyTHWUKI B T akox nepepbavyaeTbcC 4 O eB
Cnctema po3pobnsgaerTbcsa B i HTepecaxXx LUMWE
GNSS i 6y nae MaTu PAEP €miaumovp i HBHHOSCHTHRI N ¢
MpoekToOBAaAHa TOUYHI CTbXOBMSHIRAMEHBH 5 I OMDI UC3
MO LWNH I H e 61 nbwe 10 M, y BepTunukKane
rapaHToOBAaHI N Ny%o.B i BHOXPEAXYBBRAHHAM NnoK .
3 an/aHTooBYaHHIiac T b AB e Bcala B B pidxee HH pwe 0, 5 ™

Ha3eMHUIN Kepyrwuyumim cer MeHT BKAKYaAaE B
cer MeHTOM, cTaHui Il CTeXeHHA 3a HaBiTa
ONTWUYHI ), anapaTtypy KOHTPpPONt KeTpayHoM U i
cer MeHT BUPI WYye€ 3aBfaHHA BU3IHAaAYeHHSH,
PYyXYy CYNYTHWUKI B, bopmMyBaHHSA Ta nepeagj
umopposBoi T HPopMayi T, a TaKoOX psaA KOHTC

- X I O3 3 w —
O T O 9 O —T9O N

© R
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CerMeHT ynpaBni HHAK oGS 0a1b /M & JHaAE3 TELRICHAY |
TeH, K | o6bcnNnyroBywTb NniHI W 3B' A3KY
NYyTHUKaAMMN i HaKONMWUYeEeHHA igxaaunX NMPpa
NYTHWKI B, Ha KOHTPONbHMUX cCTaHUi aXx
bopmMaWi AKOBMTPONbHMUX CTaHUi # obpob6ns
paBni HHA, e BU3HavyaeTbCsd CTaH eTan
pakTepucTukum opbi T, a TaKOoOX OHOBI/NIWE
NYyTHMWKa. Lla i Hdpopmawpias N8B HE AT Gl/R@EBO TH
pefjaeTbCca Ha CYNYTHWUKMN.
CermvMeHT ynpaB@GcwmagddiOHAL 3 T O0ONO0OBHO
TAKOX KOHTPOMWWYMX Ta 3aBaHTaxyBanb
NYTHUKAQAMMU, BUKOHYE Kepyltyii dayaHHKi L, i T 4
AYyNWKWTbCSA 3akopgoBadHi CYNYTHWUKOBI Hal
Mi pOBadH»b, BUKOHAHI Ha KOHTPONIKKWY UKX
aHUI T ynpaBni HHA | BUKOPUCTOBYHKTDbC A
pefpalwTBYHHIMKBAN cCyepe3 3aBaHTaxXyBanbHI
CMHXpPOHI 3aui = eTanoHi B yacy Ha CcyT
CTaHLUI el ynpaB/i HHA WwWNnaxoM nepepgaudyi n e
Cer MmeHT KopucTtyBaudi B NnoTeHUI MHO M
Ki TbKOCTI XCYy HEABHINRAOQB W H WX npunmmadi B,
HaBiraui MHMWX CcynyTHWUKI B i MPOBOZRHAAKOMN:
WBUWAKOCTI i yacy 3 noxubkamwnm, AKi BWUS3F
Cer meHT KopucTtyBaudui BNEHIMNBRAMEIBSCEHP | 3B
341 NCHIOKOT b npuMom curHani B. i HaBi T ra
i HopmMauyui i nNpo Micue3HaXOAXEeHHHA | TOout
CerMeHTHN Ha3eMHUX i KOCMI UHUX QYHKLI
cobow anmppapAOGHI KOMN/Ie®WC MB,a0RpPMEME HE M
HaBi I aBi/ 3NHHaUMME/HIbCOHEO3CITE p,epBEHTOYTHRQCEK cnayarT
FrOTOBHOCTI cmcTteMm 'y BUT Napni 6opToOBOI
ABAS (Aircraft-based augmentation system a TAaKOX CYNYyTH.]
by K OHaAa/TbHOT O 0 o n GaeliteBased Augieltelion Syslem
Ha3eMHOI cumcrtewmu by HK LI 0HanGreundbased A4 o
Augmentation Systgm i Ha3eMHOT peri oHanbHOI
[ 0N 0B H e H HGrour@lbaged Re@gional Augmentation Sgyte
ABAS B n A 10T b cob60W CYKYNHI CTHb anropwu
3abe3neyywTb M O H i AIM, pautenomous iinfegrity Hmomtaring  (
|l cHye paBa Buagun TaRAdAIrd imoAAT Mpwu HOrowm 4 B a

- 0O O
o< OO O I KKK T

O 0 X K<

OO0 @ 2 0o
OO 4 =S O X
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BUKOPMUCTaAHHI
SBAScnc 1t emu
CUT HanNnwu Bi A

PO3pPaxoBYyWTb
AHY

Il HWYy HeoO6XI
MC npawmo 31
3HaxopgAaATbCAa,

HaanunmuwkKk oBOI
B

BKMAKYakKWTb

HaBi raui nHOT
Has3 eMHI
cTa

CYNYyTHWKI B,

CYNyTHUK a
BPaxoBYITb

Mi €3 HaXOAX@&HHA CHI CT b.

GBAScncmemepemamp &B KW I H QoOipaverilg
be3nocepegHbLO H

CTaHUI #

T X

a

ceobe
OCHOBHI
NMonpaB&/Mp HIia CTaxHUW in,e psekai
I Hpopmauyi

Ha

uunmdpposoi nepe gk bDatapPeadeast VDB (
1 ste” adgvdz! dz' - OHGQSUsy edMisd S d
OCHOBHI X apa rfTOHACC GPS
CynyTHUKMU 24 cynyTHMUKa|24 cynyTHMUKa
83 opb6i TM 56 opo6iI TMK
Bucorta, K M 19100 20200
Mepi opf llrognH 15 X llroganH 56 X
Hax nn 64,8 T papg)] 55 rpapagyc
TepMi H CcnyX06.l HemeHW 5 poc 7,5 PpPoOKI I
Has3eMHI CTaH.l
-TronoBHAaA CTak 1 3 Has3e
ynpaBai HH 4 AHTEeHMN
-3arpysodyHi 4 3B’ A3K
-nas3epHi CT aH 1 ropwu»
-KOHTPpPOANbHI 2 5
Papgi oyacToOTHEPO3HeCcCeHHSA He/(
Kog C/ A i P|MI'y nouyunHatwun|1575, 421) Ml y
Ha 4Y4YacTOTI 16 (
WnpumHa naanon o o (1602,5625...1615,5)+0,5
MI yL1)(
BM3IHavYeHHA
Mi CLEenoToXeH.
B TOPUI3OHT ANk 50...70 m 100 wm
(MnmoBi9QPHAHI)C T (MnMoBiI pW)i cT
no Beptukani |70 (mMmmoBi pHU%B)c1300 ™M (%)= 9195 &
Wewmpagki cTb 15 cwm/ c He > 2 wm/
(MmMoOoBiI pHY%)CT
Yac 1 MKC 340 HC
3o0Ha Aai'l Fno6anbHa Ffno6anbHa
Ki nbKi CTb KO He ob6mexel He ob6wmeXxe
ofHOYACHDO
Cunctema Koop/MapameT d9MNEa8OMBcecBi THA T eo
Hepyxowma, 3 [1984WGS-84, HepyXx
UeHTpPi 3eMni noyaTKoOM Yy Ue
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He3b6ypeHuUm pyx HaBiraui "MHMUX CYnNnyTHMU
pyx nnaHeT, nNi AnNoOpAALKOBYETbBLCSH 3aKoHawM

Y nepwomMy HabGAMXEHHI M O X H & XUCB3a xsaBr/ms,
CO60OK HepyXxXoMy BIi AHOCHO Bi gpaganeHmwR), 3i
oaAuMH 3 @okyciB AKoOoilT 36iraertTbcsd 3 UE€HT|
BenmuynmnHunOBemdROBOCELWN 3aMi cTb UMX nap.
eninca MOXHa XapakTtTepusyBaTWu piBHOLUI HEF
BeNNKOIO nNeBOGEHTPUCUTETOM

e= a2 -b2/ a (101)

[TONOoOXeHHH CYNnyTHMUK a H a Oopo6i TBOHX & :
9JClsie@lsd dgdztss O BORHAYH HA eninca B N
Ma€e BUT NAapf

o= al- &)

" 1+ecos J

ToukWapbisrannvemun ga vellGi39a Bi g @Qokyca
nepunreem,pop6rovKa Wo HamnobGi NbW BiIi AgAgane:t
anoreem opb6biTunu. TNepiopag obepTaHHa WC3 E

Pwnc. 10. 2. EnintTmuyuuna opb6iTa pyx:

l osmiststetso j i sdztsy § dzdzw stcp ol dn ag arkedets
HepyXo@i iMHOCHDO Bi AQane@erAmMPKiyB@é@P&H TIp 1 ¢
eKBaToOpicagoseeMi KoopAauHatx OPX yazk,o T N INMOOLEN
NAOWMWHOW eKBaToOpa, a Ba jcfipdzVxdziscarnisp ytgvippasdatsHt
10.3). Mnowun H a opb6i TN CTaAQaHOBMWUTHDL B, 3B A O Wi
ZOniizdAs td3s - Isffi Hi A nepeTuHY yoeXdzn NO W DL de:
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nepeTuWnHYN nop@yumHm 3 eKBaToOpOM, B SAKIi N ¢
ni BKYni B nNi B HoidquirH_y' ,H dadsdz voBzal edztssdy 4
[ToNnoOXeHHA BUCXI AHOITo BY3N1a B NPOCTO
niHi W BY3Ni B i BH 58 & 605 O, sHaMM'BREGZE&EE Ha
TUM Xe W,H awawm Mmi camM BYXwDoiegHaka 99X TMBO LKO
pi BHOOEHHA, TO poOBrotTa Bhtwidsigdglrr o~ By 3 J
OTXe npocToOpoBa oOpieHTauyi g Snztl wlz®@Ahd o
SteB ‘PAYOH s BEdsd Mnr " H AdZSW B GpldLedEG ayi a9 B e 1nK
npocToOpi BUY3H®AYRAEGC BB jAdzIxtsyds otfip tc digoeén c T a B
KYyT MIi X BWUCXI AHWUM BY3NOWNYT HvaKpoan pee wm a LWl
B T awLpib iBT ¥g,H O C HOOD CBi € fxvakp a K T s gty g@d’ * ©
Kyapopi BHWE CyMIi aprymeHTy depurew w i

Puc. 10. 3. fpocTOpOBEe NONOXeEeHHA oOp
Cncrtema napameTpi B, o BKNKYace Be i
op6i TKM, pAOBroTy BWUCXiIi gHOIo BYy3na, apry

nepunreimn, Hipg3fiyissjadgtstb ¢ § 4 § dzd tetso d.~ L idz] dgindzls
BM3HaAavYalwTb 3akoH pwoowe LU3Ca3a a BlLherm c3a ki 0 H3 a

BeNnNWn4wunH, Hanpuknapg npsaMo Kyl yimmni x omo@xgin,
X8 kZH, ©0z0 Wo BIi gHOCATbLCSA A0 AeHKolllpa nmcekBy
KoopagunHatun WC3 i Bi ANOBI OHBTICAMapPOBGH I
noyaTKOBMUX y MO B pyXxy wcC 3. | HTer pytwuwu
Yy MO B a X i Bi 4 OMMWX cunax, wo Ai T b Ha
CYNYTHMWEKBK vBW OyagatbT YN HUIW MOMEHT 4Yyacy, TO

X,z,z17a 1T x xikd gmis -8y@bB0 3ajaHOro MOMEH
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Wenmaok pgRWYC3 € dPpyHKUI €0 BUCOTH. | BoHa
MakKcumManbHa B nepurei i MIi HIi ManbHa B
i BUupaxaeTtTbcda @GopmMynot

m m

neRs—papiyc H3-eswrcio;Ta WC3; ° M % r3e, 09u8e6H: T1pOu
rpaBi Taui nHa cTana 3ewmMni

3 opmMy nu BUNNAMUBAE, Wo Ha BUCOTI 3
KM/ C i SMEeHWYyeTbCHA B MIi pYy ni pgnomy H a
Kpyrosinhn opb6i Ti Ha BWUCOTI 35 810 kKM
WBMUAKI CTb BUABNAETbLCA THRROD; QPN VNPHUUEK:
Hajg nNeBHOKW TOYKOKW eKBaToOpa. KyTtToBa ws
pi BHOW KYyTOBOI WBMAKOCTI obeprtaHHa 3¢
opb6i Tax, nepioa H9KWUX AO0pi BHIE 30pAHMNM
CUMHXPOHRHWBEM, BCTaLI OHaAaPHUMMN.

Cnctema piBHSHAHBDb, wo onMmcye mnpocToOp

HLWC3 (npwu Bi L OMBXN A UIEPHIHAATTXKPOSBALCXT a BN AE T b C
AndpepeHUl aNnbHUMU pPi BHAHHSAMMU:

. m . .

X= 3% ¥ =r—§”\(, 7 rg"k (10.2)
aej, J - N@&TOUHI KoopamWHBRZw i HWCBpMuckKOP
r=JyX2 %2 22 —papgBgETOD: U *xM2-086LeHTDPM
rpaBi Taui nHa cTtana 3emMni

Po3B' a3aBWN BIi ANOBI AHI Pi BHAHHSA He:

npocCcTOpPpOBE NMONTOXEeHHAd nNNnouwnmHM HWC3,
Mi BHea X 0 g XdliCH3a wWiam Mo NOXeHHSHA op6i TanbH
eKkBaToOpi anbHI I MNoLWwuHI XOY 3pyuyHO X a
Opb6i TaNbHNUXA @BIlEMEWH TBIBC X1 AHOT oBoBpydsi/mtan . Q
b 9 op6i Ta HasuBaeTbcCcsa nonsaApHotw (9K, H

b9 —npunonapHow (B GP-HCS8 3"°Uu; B ap p O+°
ekxkBaTtTopianbHoOow (y reocTauyi oHapHwunx HUWC
npun P<OKAoxumnow (B CPHE= «§F5IOHAELCCGPHC «

B= 55°) .

279



10144 dMis j B € Gzt leddElS sots° d&Oo' cOY'

Ana BU3IHaAaYeHHA NONOXEeHHA DphermDINBOT
Oy MK N X BIi ACTaHSAax no6nMM3y 3eMHOT noBeE
BUKOPUCTOBYETDbLC A reoueHTpPUYUYHaA KOoaoaXaunH
reor padgi yuH a, reoc dgep Bpwaan aimaa/o p & p.jolfle me ¢

B npocTdmocedigadg/b HOI cumcrTewmi KoopAawut
WwMmpoTunM Ta AOBrotTm BU3IHayvaeThcabysymc ortoa
B npocTopi 3afgaeTbltia RoDNp@ HE ) ia ivoBodi@goar
Hapg enincoi AOM BUMI MIOEMKOC D YIDB@EPX HH O P N

¥4 © Q0p.2p. 1)

VAR 4 h
>=0p-Qp/ .

4
=0
X SL
Puc. 10. 5. MpocToOpoOoBAa enincoi gHa

B cynyTHuWUuKOBI # HaBi rauyi WHiI 1 anapart)

BM3HAUYEHHS4 BUOWUMMUX CYNYyTHUWKI B [ BNOGO
3acTocoByeTbCauncoemagewoppguaat (puc. 1
A
Zy
\Ns
rZ
r \
Py Y
A P
Az \ V/
A
Puc. 10. 6. TonoyueHTpPUWYHA CUCTeEeMSs
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YTOoONOULUEHTPUYUYHOT cCcuUucCTeEeMU KoopawumHart:

-No0YyaToOK KOOBEAHADNOXeHM;Aa cnoxumBaua

-BI ZfpOXOA4UNTDbL Yepe3 nNoyvyaToOK KOOpAWH
ropuM3oHTYy cnocTepiravya (MicueBuUN 3 eHIT

-Bi BrReXUMTb B NNOIWKHI Mi cueBOro ropwu
-Bi Efle XU Tb B NAOWNHI MIi cLeBOro ropwu
Mi CUEBUMNHTFQEN3IODAO0LWNUHAa, LOTMWYUYHa Ao
po3TawyBaHHA cnocTepiravyg, BHinno@wra, B

sdMmilsj i3d S tteHddZOls o MEzfkzlksddSitseod- t©0O

OCHOBHWUM 3aBfgaHHAM TexHoOAMANOTi 1T cynyrT
KoopAaunmHar, WBWMWAKOCTI i NPUCKOPEHHH
HaBKO/TO3€eMHOMY MnpocToOpI B 3ajaHuUiN MOM
06' ekTa B npocToOpi noTpi 6HO 3agarTtwu
HanpaMKW, OCHOBHI nAowuHI ) i yac.

Y CPHC emeamymTbcCA Bi AHOCHI reouygeHdHrt
WGS-8 4 i-90N3 i Hepuyi NMHa (abcontwTHa, Hep)
KoopAauHarT, TONOLULEHTPUYHaAa cmcrtema KOO
enincoil gHIi cMcTeMuMm KoopAaUHAT.

MoyaTtkwu, ONOPHI HanpsamMKWu T a OCHOB
noB' A3aHi 3 YABHWUMMU Ni HI AMMU i ToOUyuKamm
MoyaTKNW KooOpAMHAT MOXYTb OYTWU -BKIiuk HTT @
Ha MNOoOBeEepPXHI 3emni abopiB. HaBKO/TO3EMHOMY

OnopHI HanpaMKMUWHaBNBGWOWPAWT b[AIABHOUYI |
noeagHytlwTbCA 3 Biccw obeptaHHa 3emMni ;
F'pi HBIi UCbKKUW MepupgiaH; Ha TouyKkKu Tli BHI ¢
3a ONOPpPHI NAOWMHM NPpwuidMa KIOob NNPICOXLUOUOHN
HT P Mac 3emni i HOpManb a0 naouwnH
epTaHHSA emMni ; NNOLWNHY FPUHBI HCbKO
Biraui MHMX CYNYTHWKI B; Naownsi g H onceH|
BeEpPpXHI enpackoimnmpe wmweonpq.

Bi o HOCHa reoygueHTpuMnyYHa -84 @Norkel Mcaodetice o 0 p
st em, 1984) 3aAaCTOCOBYETHbCH B cynyrt
3eMHOMY PYHKUI OHaAaNbHUX OONOBHEHDb
KOPUCTOBYHKTbLCA B anr ogpuwiTiMma x8 oc 6y pnoy 6r
Biraui MHMUX npuihmMadyax cnoxumsBaui B.

O I O F
©C 9 & ®

I @ T O
O s O <
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B cuncrtemi K 6804p oivaHrmaart o GsSa fatoT b C A HacCT
-noyYyaToK KoaepampH&ac 3ewmMni;
-Bicb Z cnpsamoBaHa B 6i kKCTPBGomveniionab r o

Terrestrial Polg AEW3lHeA Y eHOo Mi X H a p oRlH in Bureduo p o
Internationalde 'Heure Ha OCHOBI KoopAauHaT ANnd ny

-Bi Cb X cnpamMoBaHa B TOYKY nePpPpéaTtuH
NMaoWwnHI eKBaToOpa, B AKOCTI BUXIi AHOT
Mepunpagi amM,e HBAWI3 Ha OCHOB.I KoopauwHaTt aAna

-Bi Cb Y [AONOBHIWE OPTOroHanbHYy npas
noyaTKOM B LUewbOppiom3MmacwoBeaMsyi ,B TN /10 WU H i
90° Ha cxi g Bi g oci X.

CnctemMa KooBAmHaRK WGBS 6a /ebvirag BIKOIpOHaA €
Moaenb 3eMni y BUT Nnapni Habopy napammMeTf

Bi oHocHa rT1reoueHTpPUUYHa-90cUlapeamae T gD O [B
1990 p ) 3acCTOCOBYETbLCHA B CYNYTHWMUKOBI i
PYHKULI OHaAaNbHOMY OOMNOBHEHHI G BXA Sn p uBii Mcay
cnoxumBadi B. Oc 9aH 2 THie 3eHeapdcHiona BlM-84.pi 3 H 4

3B' A30K Mi X e8Mc TeMBIMUT AMGESB NIOETbCA CI

X g D¥ Smm ez - ey;li;X s o X &
0 _ é u é
gY No= [g e ez mm exu Y ¢ Y ¥ g (103)

& Wosss DB g%y - ex mmgZ pBoo B Z pz o6

A AX, YYAZA3 CcyB novyaTKNmM-MaCpuIa®a i exee axi ui
—KYyTun ob6epTaHHA HaBKONo ocenn (pPO3Mi pHI
Mepexi g Bi o cncOOmvmoBhNGCBmriOway eMB c a

el -eZl e)l gxe P DX é(

eX g ; !
A "Trmeet 1 -exéé £ U DG (104)
&2 # o0 eyl ex 1 H%gweélm DZ ¢

fe exl= ex ;e\l = 24 , el = €2 .
1+mm 1 +mm 1 +mn
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10.1.5) sdzd o dH d Bl

Papi o3B' 930K Mi X HamdemMee® Me i rHaeko nl
ni gTpuMmyBaTuca TiNbKKW B MexXax nNpAaMOTl
BUOAOUMOCTI Ha3eMHOTIT o NYHKTY, NiTanbHOTC

1 5d20 o dHddi3sMmis'  dz@iLej dgdatsicate Tiblz dekilsclal e 3 H ¢
B MeXax HA9Kol MOXHa 341 ACHUTKW CTi NKNN 3

Mp wn BMU3HAYEeHHI po3Mi pi B 30HM BUAMW
obcTaBWUHa, Lo CTIi WKNM pagi 03B' 930K
ni 4T pWMyneureb crapm Ky Tax Micuyua WC3, wo n
BenunmuunmHy 69.(pmumc. 10. 7,

ToMy 30Ha BWUAOUMOCTI Ha3eMHOTIo <cnoc
ocToOpy, yKnageHor o B MexXax KOHYCa,
OCTEeEpPpEeEXEeHHSA,a B3 cbBepDODUH@RTAWLBC Ui €1 T
O3TawoBaHa ni g KytTomM O AGOTr@puasepTWVKE

3aszBuMYyalhl ULe NOHATTSA 3BYXYETbCSHA, T a K
BMU3HAUYEeHHHA YMOB BWUAUWMOCTI wcC 3, uwo, oi6 e
Bi oo6bpaxXxeHHSa UMUX YyMOB Ha reorpadi yHi

1 520 o dHddBEMBIE'ayupe TbCA TaKWUM Xe UYKUH
Ha3eMHOro cnocTepirauya, npoTe NPU LUbO.l

cnocTtepexxeHHa LWLGCBK Mo XHiyBaX NPNT W YI/bA
(TOG6TO B AaHOMY BuUuNnagagky npuummMaeTbCHd

m = =<

O 3
3 ©

©

M3IHavyawTb PpPO3IMIipuWmw 30H BUAUMOCTI , B C
MHY CIi B

sinS _ sind +90 ) (105)

Re R+ Hs
MpnM ULbBOMY LeHTpPpanbHWUN KYyT, WO BMU3IHAaAYaE

b, =arcco 10.6
3 %Eirg + He 6 (10.6)

1 5dz0 o dHJd3tchiplsk'y ZHHIC T b Ha3 eMHUX abo r
wcC 3, poO3TawWwWoBaHMUII Ha [AfaHi W BUCOTI H &
nepeBsunwyytwTtTb BB (puc. 10. 7,
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Punc. 10. 7. B30OHNW BUALUMOCTI

10.16.1 1) j o H 5 H O dfj M fsldg ot to ¥ & Gdzdet § BzD 1SS Is

B CynyTHmMmamDiBMXKaBi raui imHIAX BUBHTAS &
NONOXOWHIKMEBMKOPUCTOBYETbLCHA MEEeEBENCHAMAEHK
KoopaguHart.

ansa B W3 HMIYCCLHSH S 030B VEWKariH U M Aanexkomip

(Hanpunknapg, 3a ABOMa papgi omasdgkamun MHDAME]
pagi omadacki B i no6GyagysaTtwn ni HIil MonoxXe .|
HaBiraui WHMX nNnapamvMeTpi B Yy BUTnapgi Ki n

ibyane MicuemM 006’ €eKTa

Y CHC ponsb pagi omadacki B rparwTb Cyny
BM3HavYyaeTbCcsa He TouKa Ha 3emmbi 8 «kKnw)s.. e plxr
MOro BMU3HAUYEHHSA Heob6Xi AHO BUMI PATUNU— B XE
Aanb gD, TD;40 TPbLOX CYNYTHMUKI B.

Bumi paHa AganbHi CTb A0 KOXHOTIOoO CcynyrT

y BUT napgi chepun 3 papgiycom, pPi BHMUM B WA
DanbHMicDFA0O ABOX CYNYTHWKI B BU3IHayalto"
aK i nepeTya atDIKbpPCys>)KHITC B @p X H A no N a e H3Had

AONOMOTow TpeTboro cynyTHWkDg Yl emplelT mHM@
OKPYXHIi CcTb Bf ABOX BT owywHa¥xt 3 ULKUX [ABOX
06, EKDCKI NbKMU TIi NbKMW B U n X TOYKax L 8
3b6irawtTbcda 3 BUUWUA pEAHwWaM BMH.a81)e.HH A

Yy KoMNO' IOT epwu 6opToOoBOI anapaTtypwu 3
LO3BONAKWTbL BIi ApPIi 3HUTKU NpaBMUNbHEe pPO3Tal
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Punc. 10. 8. JaneKoMi pHUIA MeTOA BU3IHAaAUeEH

BicHywunxsaxNrSossScosy et 04 dilpdadidy, nn BW3H
AanNnbHOCTI . BopTtosBi npummau i Hi 40Tl O H¢
CUT Hanwu 31 CYNYTHWKI B. A uo 6 A1 3 HaAT
cCynyTHMWKa [0 niTaka, NOoTpPi 6BHO TOYHO
BUNPOMI HelHoMpiti B H A B WK MOMEHTMU BUNPOMI HIO
MOXHa BMU3HaAaUYUTMW Yyac NWOro NPOXOAXEHHS ,

D =ct, (10.7)

OEC —WBMNAKI CTb nNownmpeHHA papgiocunrthaax
NPOXOAXEeHHSA .pafgiocurHany

CyuyacHa TexXHI Ka 3gaTHa CTBOPUTMU il
ecTabinbHi cT Xxoldy odpawaeg, 100 y Tak.l
OOHY CeKYHAY HaKOTWKWHHGSA ToOWme® Ha N
Nnbnown [ACIKI TakKuM TOAUHHUKWM T pPpOMIi 34K
OYHUMN TOQLMUHHUK BCTAaHOBANWWTb TIiNbKW He
MKOPUCTOBYKWTb TOLUHHWUK 3 TOYHI CTIH B K

AK WO Mi X WKanamm 4Yyacy CYynyT HIUCKYOBB VX0
BUMI pAaHUMR yac NMPOXOAgXeHHSH CuUur Hany oy
BeENNYUHY . Bi onoBi ogHO I noxunmobéka BU3HAaUYE

W 4 = w T

DD =< (10.8)

1 MjoHBSHO ez mispaHa pganbHI CTb, ¥i® a B K
PaxXyYHOK XoAy T OAMHHUKA.

| heda nceBpOfanNneKoOMi pPHOIro cnocoby no
OOHOTFTO CYynNnyTHMWKa.
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Ha nnowunHi Lelnw CYynyTHUKYOYREPpTPRTI M
Tpnm niHIT NnonoxXxeHHAdfnhjiwaBazhigHmyiHR
T O NIyP € a N3bHaX 0 JovoT becrAnanewr dz¢ a8 ' HE@gd3. 10. 9)
ner kKo 3po3ymMi ThQ g HUPDK BEeal nMmMsH aB dAi X B UMI P
BOHa BUKNIMWKaHa 3anaxv@oe@wonpaguHpBwka A
ToMy 60pPTOBMUIN nNpuimmMaudy MIOXBUMBIMP HHIT UL
a oAaHy i T YB WK OBHEWBYAUTIMM YT U X N1 p, nmokKWu
I HI T NONOXeHHA He 3iMpyTbCcsAa B OAHIN
oYy ui hbakTaIHaAaKROAME HCHIA MW" ek D&Yy Benum:t
oBeBMCAUNTM pfanbDdICiTigo Nupemv oir oeo MMToakkHiGAX B
OXMOKY OGopTOBODrdaKkomynmmHiOam, AnceBpagopja
OXYTb OYTMW BM3HAUYeE HIO ' Heek Erai WIbEAKYVH UKA0 G RV

= 01 4 o =T

VAR ¥

Punc. 10. 9. MoxmbKa BMU3IHaAaUYeHHA aOAansb

10.17.1 O Odz! dz' fHtwddzydtfd WkdeCy' tsdzzo Od

CynyTHWUKOBI H a BANBSayeE BATHG H CCWIHCIT eauenp € O H |
CYNYyTHWUKOBI cmctTemMm, WO [AO3BOMAKWTbL 3 I
KoopAauMHAaAaTU PYXoOMUX I HepyxomMux 06" ekKTI
npocTOpi, @ TaKOX 3ai ACHWBATWNW TOYHY KC

OpraHi sayicaynpoBeBDRKAB N X pad TGHM B X 0 R @t
CPHEKk napgpawTbCcsa 3 Tpbo(Xp uocc.H 01BOH. n1x0 )c:er me H

-ni gcmMcrtTemMm KOCMI UYUHMX anapaTiB, TO06
-ni gcnMcrTemMnm KOHTPONKW Ta ynpaBni HHA,
-HaBiraui nHOT anmnBap aufoy pBUK JICKIIHOAXEN BOAOUPI T O B
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Punc. 10. 10. FfronosHB3aemopgpcsemn CH

No cknapay niagcumcTtTemMnm KOHTPOAW Ta yn

T a M& PEXHLUI M BUMI pOBaHHSA, ynpasBai HH A
BUPI WYyWTb TakKi OCHOBHI 3aBpgaHHS4Ha:
-BU3HAYeEeHHSH i MPOr Ho3yBaHHSH KoopAa

napamMexpogpoi T
-CUHXPOHI 3aUli OOWKWAT YNYATWHUK@XEB CUCTE
-nepepadvyy MacumBy cnyxb6oB;oi | Hpopwmaly
- KOHTpPONbL, A1l arHocTuUKYy cTaHy i ynp

CYNYTHWKI B.

10.17.1.) sh dtoj dadgv W j d&3j edHdets’™ ° dgW stedzOy"'

EdemMepurnpgamasatw@eT b CA Hanepegj BMpaxysBa
WBWMWAOKOCT I LC 3. Mpwn HaBi I anb il BOKaXA@ABHNO3 HMAE
BCH Heob6Xi oHY edemMmepunagHy I Hpopmauyi
Ha3eMHUMMU ULeHTpPpamMum ynpasBni HHA. MUBLHakK M
BUABNAETbLCA HeoOGXIi OHOIMW onepaTtTunuBHaAa 4 ¢
e pemepupgmn, o Bi ANOBI fawThb yacy BUMI

nepepgawTbcA 3 a AJOMNMOMOT 010 camMor o HaB
3anamM' AaToByBaHHA e@d@emMepung MOMEeHTBIIiBIH®&E
BMgadyy B nNnepiopng npoBefgeHHS HaBiraui mHy
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10172 wdg¥ stedsOYy' v, hts fjtejHO s mw L' fl

MepepgaHa CYynyTHUKOM | HpopmMaui 8 BKIK
- nceBAaOBMNAaAaAKOBUMR AaneKkoMi pPHUN K O,
AOMNOMEGKORO BWUMI POETbLCA fanbHIi CTb A0 C)
- HaBiraui mHe NOBI AOMMNEHHSA, o M i

I Hpopmauyi .

HaBiraui nHe noBi gomMneHHa (MOro cTpy
pi 3HMUX) CePKHCilouae B cebe NOTOYHI KO @PmaWunH
Nnpo cTaH ( cnp avBoHPi6CIiTTb )B Cii X€ JICEYMIEYHTTH U K i B (
CyB WKasna 4Yyacy <CynyTHMUKAa Bi L CUCTEeMH
I AMIi HY BUNPOMIi HlOBaAaHOT iMacTOTMuW Bi g HON
MceBaopoBMNangkoBUMN JaneKkKoMi pPyUME R ORI
CNnNi QOBHI CTb «i MONynbCci B>». Lla nmnocni go
acnpasBagi bdopmMyeTbCcAa 3a Ui NTKOM TMNeBHMUN
aHHA dKoOoro otTpumMaTum | HPopmaui o 301 CY
HaBiraui nHa anaparTyrpa& 9C BO ¥aBd Yianl i dik
obuymcnwBanbHUX nNpuUucTpoi B, NPpM3IHAaAaYyYeHUuKX
Lli eto anapaTypolw BUKOHYWTbCS 6es33anunrtt
papgi anbHUNKX WBUNAOKOCTE® €I CYNYyTHWUKI B, a
OTpUuMaHHsSBUH B OT | HopMauyui T KopuUCTyBaAWN:;

mw w

w T
I o

10.173.A ste Bz o Odzdz dz0 MEf kSl §sid HE:

Bci cymy TGINeSXSpi BHoOnNnpaBHUMMU B CBOT ih C
yepes nepepgaBanbHyY aHTeHYy BUNPOMI HIE
yacTokblak2) ( K U N MO Xe 6yTmn MNPUMNHAT NI
pucTtyBada, wo 3HaxoguWTbCHAa B 3O0HI A[il
CTpykTypa BUNPOMIi HIOBAHOT O CYNYTHMWUKDO
napgHa. Bunpomi HoBaHHSA 3A4i ANCHIWETbLCA Yy
rHamayxtTeToito 6nm3sbkKo 1,6 TITu. KopucHa
Hycoi fAanbHe KO/JMUBAHHA B UndPpoBOMY (
epeBOpoOTY) moro dasanm Ha 180°. Takuw
NAKWTbL CcCO06O0OKW He | MNyBlaHCHAA, . aP 061e3 n«ei pMenpy
Bepciil ¢gas3snm uwmx KonumsaHb (puc. 10.11
MpuUHLMNM bopmMyBaHHSH nocni AOBHOCTI i
HacTynHOMY cnpoweHomMy npuknapgi (pwuwc. 1

n—~00 o o
I ® OO0 X = R o
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1 0 0 1 1

Puc. 10. 11. MpmMmHUMN KoApayBaHHA 4.

He x an € WecTU3IHAUYHNUN [BI NKromB nait6rop el :
3HaAaYHUMN), B KOMIi pkKax £k oITp unataxr mmsoT, b ALFD
3HauyYeOHODKDMI poK ni pcymapsdy w(tTwacHT o, 0 +
=1,1+1=0)i pe3ynbTaT nogaeTbCcsa Ha BXi g pe
pericrtpa. Mp wn LUbOMY BeCb3MiBCMII C M e ppueorii c
nepexoaunTb B ApYyliy,T.3.Aapymein s1IpDmME&TH N
NMOBTOPKWETbLCA HECKIi HYeHHO.

AK WO NPURHATKU, 3MOGT HANPOMINBKY N pPUs3H

«BUXOAQYy» pericrTtpa, TO BOHaA i dbopmMyeE€
OAMHNLUSA Bi ANOBIi fa€e Has$xBHIOOCTOI B« igMMyyT/HEOC
nocni AOBHI CTb I MOynbCi B BUWUT NA-ALRE a3a T .

3HaTW nNo4yaTKOBe 3Ha4yYeHHSsa pericrtvpa I :
BUXIi AO.

A\ 4
=
o
o
=
=
o

Punc. 10.12. TMNpuHuyuwun ddGopmMmyBaHHSA nNnocni

Mocni A OBHI C WLBB U NVPNOWMWT BHCOSHBH UM CY MY THMUK -
OBl OMW,OMWaEPel OAVMBAHOPHWETbLC HA.

Koagun BCi X CYynyTHWUKI B cumcrtemunm Bi JOMI
HbOMY TaKOX reHepyeTtTbca Kopag (nmocni JoOoBF
3icynyTHMK a.
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101740 sy i isiplH folsataf Ha astis’'dsOy *

Mpwn BK/MTKYEHHI npummmada Bi H MOYKMHAE
nepwomMy 3a CNOUCKOM CYNYTHWUKY, i oui HI0
«iMoynbcamum» B NpPpUUHATOMY papgiocurHdHani

[Mocni AOBHOCTI Il MODynbcCci B Bi ApRBYTHEO
Wwo 4o OAHOT O W A0 BB eqINACEBMBHEYY NMPOXOAXEeHHSHA
CynyTHMKa [0 npuimmMadya. AK WO BOHWU He CI
HeBeNUWKY BeNWYUHY nNnocni QOBHI CTb, wo r
361 1 . TaKiOTHCYBIWKMPWMBDBZE NI AOBHOCTI He C
He cniBnanwun, TO ULe MOXe oO03HauyarTwWu, o
BUOWUMOCTI . Topi npummmaun NMOoOYuMHaAaAE [ eHe
3A0i WCHWE WOro 3cyB, i BCSA N pwmwaeelypan Hi

Ki nbKa XBWAWUH.

Konnm cwnmrHan xo4ya 6 BIi g oAgHOrIro cynyr
3a BeNMWYMHOI, Ha 9Ky ApgoBenocsa 3CYHYT
BU3IHaAauUYhmeoaBHOMR W TIsM npuinmMaeTbcCcsa HasBi
wo Mi Owzm (dzOLEpameTpm opo6I T BCIi X CynyTeEH
npuMumMmmMmaydy BXEe MOXe oUui HUTwNn, K i CYynyTHMU
NoYMHAE «NOBUTU» Ui nNecnpsamMoBaHO camvMe
YOTUMPbLOX CYNYTHWKI B MOOBKEH aB® HBaNks eHpAENAT &R an
I H Wi HeoOGXIi AHI napamMeTpwu.

=L IllU JUU UL .

- ~— 1 — @

= . .- U UUL ot

Punc. 10. 13. BuMsHayeHHA nceBpgpoBMNapgko

MOTYXHI CTb papjgiocurHany cynyTHWUKa p4
o npocTO ryéonartbcsd H a Tni npupoAaH
aTMOChpEPBREZT €eNTOBOTr O WYyMy npuinmaya.

Ane CKA NbKMU nceBhgoOBMUNagK OB a KO/JOoBa
NOBTOPKWETbLC A, TO 3 a LOMNOMOTOKW WBWUAK
MOXNUWBMUM BUKOHYBaAaTwWU OGarartopasoBe nopi
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nceBaOBMNAMK/OIBUMPp KD@A H@r or pafgi owymy 3e
6opToBUIN npumman Oe3NMaTXEI@EAHNABN B MA MR X O

anropuamMami Hb Kopendauyi i (MWMOBI pHIi cCHOT O
reHepyeTtbca, i NPUMUHATOTN O CuUuromBaMy. 3K
JocCdArae 3apaHOi BenuWUYuMmHM, Qi KCyeTbCAa,
B pesynbTarti npnmmay CHC Moxe wMaTwm
anaparTtypa MCOMKEX MBaapiaB H A HO HeBeNnNunKkK.I raoba
HEBUCOKY BapTicTb. GBORMYPBAKCOMUEPDEHIID M

OaHa 3 HauWBaXNMUBIi WMX NPUYUH 3acTOC)
CHGuyue MOXNUBI CTb BUKOpPpUCTAaAaHHSA BCIi Ma ¢
4yacTOTWU B CBOIT X, TARpP@&@KABKaOWKEH. CAME THMUNK
Ti NbKMN noimpy mmaw, nNer Ko MO Xe Bi Ao pPi 3HMU
CYnNnyTHDK®y,TYTHUKN He —3abumBawtbl opgunH
Ti W X e yacToOTi . KpimMm ToOT O, 3acToOCYVyB:
LO3BO/NAE BTACHWUKY CUCTEMU KOHTPOTwWBATY

10.18.s sSHIzo Odzdz" dzO0o " ¢ Oy"' 2 dzedr f s8 " H A3z

| HTepdhennc o6GMIi HY pgaHuUMWU 61 NbWOCTI GF
n o N MMafonal Marine Electronics Associatipn cneuywu i Kaui €10.
NMOBHI HaBiraui MHI BW-WMIO@EHARLA HOH A WEMPA KM T ITib

Bce NMEA noBi goMneHHSd CKnapgpawTbcHA
po3A4i NeHNUX KomMamwu. KoOXHe oOoKpemMe noBi [
MOBHI CTIH «3aBeplweHNM>».

NMEA noBi OMNeHHS BK/WYaAae 3aroa0BOK,
cMBOMTaMuU, i nNnone «4yekKkcyma» AN nepeBip

3aronoBoK cTaHpapTHuUux NMEA noBi A40MI/E
ABa nNepwnMx BMU3IHaAaYawTb TWAONOBHABBNEHH ]
GPS NMEA noBi goMneHHA MawTb npedi Kc «

cneuundi kKaui i NME A, ane peani 3oBadHi B
npaswun, MaltT b npedi Kc «P», LOMNMOBHEHMUNIN’
K OXH@ONN&KHIT T . Hanpunknapg, «BnacHi » NMEA T
«PGPPADV» KoxHe NMEA noBCpoOBQRBBMHSA3 @WIOIUH
dn» («HOBMUN PpPpA[OK>») i He Moxe O6yTwn p[go
OAQHOMY papnkKy i BOMmOWEpP@e MOU@MamMIio AWH Bi g

| HpopmMaui A ny e agcutranesangeiH a ASCI | TEeKCT
cneyi anbHOrIo pAeKOAYBAaAaHHSA. AKWo pgaHi H

«po3buBawTbCca» Ha Kinbka NMEA nosBi go
291



obmMexXxyBaTuU TOUYHI CATIbB iB KOIK/PLEKM UCXT bl OCMMANKB Qf

Hanpuknapg, Apib6Ha YyacTWUHaAa 3HaudueHHHSHd
abo 4 3HaKammMmu nicns4 KOoOMMW, ane U e H i
nporpamHOro 3abes3neyeHHdA, AKe BuUuAOi nae
nonda. ub KIOBKH OT O NME A NOBIi AOM/MTEHHSH N

(KOHTpPONpHEABI TYWM@dMNeHe BI A4 JaHWUX CUMBO

I dud s OIME®R fiflsso ' H s dsdzj dz

1.GGAT ' dgW stedsOy' v ftes W' CMtse Odzj to' h j dadk
HavnnonynsapHi we [ H a ne6N MIBBAL  MTBONBKI O ONNC /T
I Hbopmauyi et npo MOT O UY-HME O pdpi3KoCHOTBAANHLEH | P iK
3Ha4YeHHSHA BUCOTMW, Ki NTbKI CTb BUKOPUCTO

Hanpunknapg,
$ GPGGA, 123519,4807.038, N, 01131.000, E, 1,08,0.9,545.4, M, 46.9, M ,, * 47
Ty T:
GGA-NMEA 3aronoBok
123519-UTC yac 12:35:19
4807.038,N-lWLlnpoTta, 4803 PpaqgewimmwH 7ni BHI YHOT L
01131.-Q000B,r oF a, 1DO0O0paxmwaoiived TXi AHOT Ao
l1-tunn pi(uoeHaH 90 a H 0 T—a StanplAdane) a 4 WO X1 U B Bapi
O-HemMae Ppi WeHHSAa,
1 — StandAlone,

2 — DGPS,

3 —PPS,

4—-pi KcoBaHUmM RTK,

5-He ¢i KkKcoBaHum RTK,

6-BUKOPUCTAaHHSA JdaHWUX (i Hepui "HMUX CcuUCT
7T—pPYUYHUN pexunmwm,

8—pexum cumynauii
0O8—Ki NbKi CTb BUKOPUCTOBYBAHUX CYNYTHMUKI
0O9-reomeTpunuuyHum dakTtTop, HDOP
545.4nmcdvwwrta Hapjg piBHeM MOpPpA B MeTpax
46. 9puklotra reoiga Hapg enincoipgom WGS ¢
[ MTOpOXHE— umROAN® ] MU HY B 3 MOMEHTY oTpuma

nonpaskKMW. 3anNnoOBHKWETbLCA NPU akKTWMBi 3auil
[ MopoXHei nenrehdi Kayui "HMH HomMep 6a3 o0BO
akTunuei zauyui i DGPS pexumy.
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2RMCitc] Stsd3sd dzgH 59 Oded 2 3" dz' d3Odz! dzd 2 dzOB*
lle NMEA noBi goMneHHHA MIiCTUTb BecCb
«PVFsgsaranbHONPUNHATE CKOPCUHEWHSA tBIMBR»
WwBMAKI cHappwaahpg,
$ GPRMC, 123519, A, 4807.038, N, 01131.000, E, 022.4,084.4,230394,003.1, W*6A
RMC-NMEA 3ar onoBsok
123419-UTC 4vyac, 12:34:59
A-cTaTyaZK (WBHUNHONPYBATMN)
4807.038, N—-WlnpoTta, 48,08papypaHBnDEHI YHOT wWwKZ[
01131.-®o0B,r ofF a, 1 DO0O0pxmwaiimei a3 Lt xi gHOT L
0224-WLUBMAagKi cTb, B BY3/aax
0844-HanpamMok pyxy, B rpajgycax
230394-AarTa, 23 6epe3HAa 1994 poky
003.1, W—-Mar Hi THI Bapi auil

B3GLLTHOdz hdteslsd ' HBoGEBIsd

NMEA noBi AoOMAeHHSa 3i 3HayYeHHAM Koopaj
Konu 6yno o6byuMmcneHo ULe Ppi WeHHSHa.
$ GPGLL, 4916.45, N, 12311.12, W, 225444, A,*31
GLL-NMEA 3aronoBoK
4916 46,N-wmpoTta, 4946papyaune GbBBHI YHOT WN
1231112, W-gpo B r oTrapa gly2t3s X HAw nuH 3axi AOHOT [OOE
225444 -Yac i kKcauyi T B WKa”nMi yacy UTC, 2 2:
A-Tnn pgaHBEXKTUBAITHOpyBATMN)

4.1 OD L ddzzls dzO flzdzSls §tedL dzOyJ dedaw
Lle NMEA noBi AOMNEHHHA BKa3ye€E as3unUnMyT
HaBi rauifi
$ GPBOD, 045., T, 023., M, DEST, START*01
BOD-NMEA 3 ar onoBOK
045, T—pi "CHMAOMHaAnNpaWmKy
023, M—Mar Hi THe HanpaMOK Ha TOUYKY
DEST—-i geHTUMdPi Kayi "HMN HOMep KiHULEeBOIT TO
START—-i oeHTunodi Kayi THMNN HOMEP NOYATKOBOI
5RMBitey Ssd3sy dzh 859 Odzd 2 dz0OB ' 6 dzOo " s Oy’ 2 d
NMEA noBi goMAeHHA MIi CTUTb pPeKOMEeHAC

AN HaBMRAPUIPHY TAO60 «HaAa TOYKY>» B pPexXuMmi
$ GPRMB, A, 0.66, L, 003,004,4917.24, N, 12309.57, W, 001.3,052.5,000.5, V*20
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RMB-NMEA 3 ar onoBok

A-Tnn paHBEXKTUBAITHOpyYyBAaATMN)

066, L—-Bi oXnMneHHHa BI A4 TpekKky. MapamMeT$p BI
B/NneB®@,NnpRBO)

003—i aoeHTUdIi Kayui AHUWNN HOMEepP nNovyaTKoBOT T
004—i poeHTUdI Kayi ATHNN HOMEepP KiHUueBOT TOuv
491724, N — 3 HaYeHHH WM pPOoT MU KiHULUeBA?W XBUKMU
Ni BHIi YHOT wWupoOoTMU

1230957, W —3 HaudueHHHA LOBTI OTMN Ki Hue BdT XBO WK
3axi oHOT AOBT OTM

00l3—-Bi AcTaHb A0 TOYUKWN, B MOPCBbBLKWUX MUK

0525—-HanpAaAMOK Ha TOUKY
000.5—wB ” O K i BCYT3bJ1, a XB
V—-i HpopmMauyi 9 npaopnpycymwsusxd( Mqe He pgocar

10.2. ubkfbklddStses' Mdmlsjdd ©OH'

Fno6anbHa HaBi raui MmHa CYNYyTHWUK OB a
enemMeHT cumcTtemM ynpasB/i HHHA NOBI TPAHUM
noeagHaHHS KOMOIi Haui M HacCTYNHWUX CKMANapgoe
Ha OAATY

- cynyTHuMUKOBA papgiaH&BBraui nHa cucrTe
- cynyTHMUKOBA papgioHaBiraui mHa cucrTe
- CynyTHMUKOBA papgioHaBiraui mHa cucrTe
- cynyTHMUKOBA papgioHaBiraui nHa cucrTe
- bopToBa cucTtema QPYHKUI OHaNnbHOTNIO Ao
- cynyTHMUKOBAa cucrtemMa @QMYHKULIi oOHanbHOT
- Had3eMHa cucrtema QPYHKUI OHanbHOTNIO Ao
- 6opTtoBUuuK npuinmaudy GNSS.

BukopumcpaasaamxpaTypHNX 3acobierum pgo

HacTynHi HaBiraui mnHi Py HK i T

1. HaBirauyi a Ha MapuwpyTiI

2. Mocapgka NoBI TpAHOTIKOA EMW@EBEIE OMI HIi MYy
necpnekTtwnBi .11 i 11 Kxart)

3.CnocTepexXxeHHda 3a /NNbOTHWUM nNonemM.
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stdzW ' ckztOy' = &Oe' cOY' 2dzs’  MdH

K o H-( GNSS 3acTocC
rypaGPS|T JIOHG&(ABAS|SBAS|GBAS |[Bop T d y
1 + + + + HaBirauy
MapuwpyrT

HaBirauy
2 + + + + + MapuwpyTi,
nocapgeck)y

HaBirauy
MapwpyrTi ,
3axi g Ha
3 * + * * * 34 K aTwEeor
(B nepc3nde
Ta Bekayi

[ MmMozso dz' ~ Ot &Silgqdued Misd & d

MapameTpwn GPS rMTOHACC
WitratTHa Ki NbKIi CThb 24 24
Ki nbkKi cTb o0op6i T aj 6 3
Buncotrta opbi 1, K M 20200 19100
Mepi oa o06epm@TxaBH.H g, 11.56 11.15
Haxwunn op6i T, T pal 55 64,8
Hecyui dJdBe THT w ( 1575,42 1602

(L2) Ml u 1227,60 1246
Pos3agi neHHSA CMWUT Haj/ KOoOpgoOBE 4yacTOTH
AXxepeno XWBJ/MEeHHSH CoHa@Gamapeda | ack
3oHa Aail Fno6anbHa
Uncno opgHOYACHMX He o6mMeXeHDO
BukopuscarmaBoy T emMma K WGS-84 | M 390.02

10.2.1. mOw®Cysy tdflsds o

CynyTHMUKOBa papgi oHdBiavatiialiHaGPSucetert
3aMOBJ/IeHHH MIi HIi cTepcTBaA O6GOpPOHM C WA
International, Martin Marietta, IBM.

Mi gcumcrtema ynpasB/ai HHA BK/IOYace B
cnocTepexXeHHSs, oaHLnpi akvX CiWA) Kxmokp &
Tpwu cTaHui I BBeOgEHHS4 OaHMUnX. CtaHUui I |
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no6nmi3y eKkBaToOpa, wo6 3ab6e3nedyntu Ha
CYnyTHUKaAMMU.
| CHYKOTb YOTUPUW NOKONIi HHA CYNYTHWUKI B

I I/ 11 A, BBloocckk IIIIFR, CynyTHukKku Twuny Bl oc
Ha nepwomMy erTani PO3BUTKY nporpamunm N,
cCKknapgawTb CcynyTHWKkunu Tuny Bl ock | I [ E
3anyckaTtum 3 1999 p. BoOHMMmMAIKI b 3 ga@amnindu
CBOE BJ/la GHE X OV #8eLlHEHK sD C M O C | H a OCHOBI
panexkometTpil 3 | HWu X CYNYTHWUKI B. Mep
(Bl ock 11 F) 6yB 3anyuweHum EBdCH@BR®BH AC IR
Navstar GPS.

Oc K innbxc i CYNYTHWUKMN npauwTb Ha o0f

MOXYTHb poO3pi 3HWMANR P eilMaKHoIM WeT akKa o JTreer i 9,
BUKOPUCTOBYBTBRATEBMARXCTI NTbHUKOBOT O 3E
(Code Division Multiple Acceps. Mpwn LbOMYXHHIM OB FAKODH
BUKOPUCTOBYETbLCA [pBaAa BuMUAU KOoOAi B.
OcHoBHMMsSHeB i 4 cnoBaapnaceaiie¢d Kopwuc

MOXYTb TiNbKW CaHKLUI OHOBAHI cCnoxunBaui
Ccob6bo0ow HaknaziaHMEGZYTHEMY X N Ce B A O BAMONBAHOOKCOTE
3CYHYTMUX OAMH WLOAO O[QHOINTO HaA BEeNUWYUHY
KOXHOrNIo CyYynyTHMUKaAa BenmymHa 3CyYyBY CBOS
(pi3HOBUMAI B nNceBagoBuMmnapgkoBMUKX nocni goB.
CYynyTHMUWKamMun, aaemi anpanpuasIAx Ui nen ( H.
nepepgaBavyi B (MPYHKUI OHaNbHWUX [JONOBHEHDL) .
10, 23 Mi NbWOHa B CexKyHay. KoXHa nocn
Ti NbKKW 4Yyepes3d 7 pi 6, a nocni A@BHBC TIOUY
noBToOpwBaAaTHNUCA TiNnNbKKW Yyepes3 267 pA[HI B. r

B ocob6nmBux cutyaui 9Xx BNacCHWKS cinct e,
aMiPSTHOly e BUKOPUESTEHB WMIKaATMIB cOB anfbauc T i ufex |
6i NbW 3 axmuue HpyMB aBH HOA PHOE3CUBMHAX LLi OH OB aH U MM

Ona uumBIi NbHUX €N oXunBEHAS tHigoase/agquisgione-T 0 B

w

«T pybe npupapbaHHAa>») . YacToTa nNpoxopagxeH
MeHWe, Pkiogi B a nceBjgoBuMnmnagkoBa nNnocini.
Mi i ceKyHALYV. MpuHyuun TT dopdypizane € x €
npocTumM i «BI AOMUNU» KOXHOMY OBOpPTOBOMY
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CynyTHQRMCI TOHACKLo3 TawoBaHIi B TPbO

NMOOLWNHAaX. Op6i TanbHI3aono/BOWWAN 1 R03HEe et
op6i TanbHIi W MaouwmnHI po3Mi WytwTbCcAa 38a C
apryomaHipoTum 45°. Po3sTawyBaHHA CynyTHDUWU

Mn
K
Mn

OWwW X = T
T O T d O

(o8]

Ol 00 = W

0]
)
0]

R O ® O —

Bi QHOWEHHW A0 CYyCi3/[ppoy olRmATP DN H i H
Hdi rypauyi CYNYTHWUKI B N O3BO/MSAE 3ac
KPpPUTTSA 3eMHOT nNoBepXHI AUHABKMIODE RSP
Ha Bi ami HY Bi g Navstar GPS B T JIOHAC
CTOTax.

KoxeH cynyrTHiMp Kepewmaecec HaBi raygi MmHI
ACHMX YyacToTaxXx B ABOX YacTolLHux ni ar
HacTOTM BUNPOKMIOWIOBTWHIY THO KA MOXYTHb
CTynHumm ddopmMmynamu:

fi=(1602+k56 2, 5y Mf uni agl,ana3 oHY
fb=01246+k4 37, 5o Miyuni oaoRanasoHYy

KOXHOMY CYNYTHWUKY npwuns3HakiB HmaiH IciB | Wa
BUX CYyNnyTHWKIKB,OTbW®H, 3MPMU3IHaAavYyawKBC A

Xax—-7/sigm +6. CynyTHWUKMN, Wo 3HaxoadTehb
HUuAaX OA4HI €1 i Ti el X opbi TN, MOXYTb
H I "He 3aBaxalwTb" OAWH OAHOMY, OC I
MAMaTunW CUTHaAanNWU TiNbKW Bi g OAHOTNIO 3
Y XBOMY ni agAaianas3oHIi CYNYTHWUKN BUN
COKOT TOYHOCTI (BT) 1 cTmTaHpgapTHOT TC
CurHanm BUCOKOT TOYHOCTI MOXYTb BMWK

oOoXnBapawmwamNMH Hi cTepcTBa O0OO6O0OpPOHMN.
CurHan <CTaHAaraip TCHKOJ a OATa0ed4THLOCCA 3 .

- nceBAOBMUNALKOBOINO JanekoMi pPHOT O [LE
- HaBiraui NHOoro nNoBi AOMMAEHHS ,;

- AONOMI XHOIFTo MeaHAPOBOTrOoO KOJ/JIMBAHHSA.
JanekKkoMi pHURN Kop € nNnceBApoBMNnagkKoOBOI
OAMiI HY Bi A GPS, € O A H a kBooBHoato dumo/psmy B T
NOoOMOFRH@YBOTr o pericrtpa 3CyBY (BUXORM
rictpa). JaHa nocni oOBHI CTb Mae€e AWUH
BTOPWETbLCA KOXHY MI Ni ceKyHAY. Lle 03¢
1 K6éit [/ ©c.
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10.22.} j 6 j H O ad@Ndtmvdz GfyT) @ eizlz® dz

HaBiraui nHwui CYynyTHMUNK nepepgac I H
nceBagoOoBMNankoBOI nocni gyByTEMWaA | BIPYSL
MIi i ceKyHAayYy neperyaAasyByaHGOEA3IISIIOHACC

Y npununeagaxHi Komni i BWOX rgunmcwmamiaesy |
Komni T CUrHany B npummaui BUPOOBMNAETDbLC !
AaHOoT OO CYNYyTHMUK a. AK wo XapakTepucTMunKk:
AOoONYyCTUMI BIi AXWNWNEHHSH, TO noxmbkacTa
HEKOHTpPONbOBAHOW i AaHWnim CYNYyTHMUK He
po3paxlyHckmaixg.oBHIi CTb Ai W Nnpu o06poOo6GNEeHHI fAc¢

JaHi Yy pecsarTiy Pi weHHS
YN CNeHH[0 Acnyan M HaBiraui nHwu
MepeTBOpeHMBRI i 06po6Ka

KogoOBY nocini
A
KoayBaHHSA bdopmMaTyBaH
L aHmXx AeKopoBaHMUX
A
MepewkopgocT MepeTBOpPEeHHSHA
KOALYBAaHHSH AecAaTKOBY cuc
A
Mopaynauyi A JekopgoyBaHH

Mi AcCMNneHHSHA
BMUNPOMI HIOB a

t t ¢t t ¢

Mpunuihom Ta BMWUSABH CTexXxeHHSHa 3 a
Bi A4 HaBirauyi i KOXHOTIo cyn

Jemopgynauyi

v

Pmnc. 10.14. TNocnigoBHicTb Aih npu 06
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| Hpopmaui 4 3 HaBi raui mHor o CYnyTHMU
cnoxXusBaua, ABNSAE COO6O0OW KiNbKIi CHI 3 Ha
KoopAaunmHar, WwBMUAKOCTI , NMPUCKOPEHHSA, Yy
neBHOMY dopmarTi , 1To] nNpepaec T asB IOAEN HIM @, 6 A
MOAY NTWETbCH enekKkTtTpoMar HI THI KO/MTWBAHH:
cnoxXmBadya nepepaHa I HpPopmMaui 9 o06pob6ANSAE

ANstodilzo Odedzy h Edstsf sH ' Bdedr Mdc dzOdz' o .

An s OTPUMAHHHA BUCOKOTI TOYHOCTI
3aB@MION K OCTI B CYNYTHWKOBUX papgi oHasBi
wy monopai 6HI bas3zomMaHIi nynboBaHI CUrHanwu

cob6bow nocni o OBHI CTb papgioi Mmnynbci B 3 T
B cynyimmmamBo giagm dmle/ MOHACC ana @QopmyB

cTaHpgapTHOI TOYHOCTI 3acTocoBYyeTbCAa n
[fsMmMdz Hise dz' Mis!
Mocni AOBHI CTb MakKcuUuManbHOT OOBXWHMU

N-pOo3pPAAHOIo 3CYBHOIO pericrTtpy.
Ki nbKi CcTb ncomcwsiomo BBH O T+l (NA-CIMIiCBIHDIEP 03 |

pericrtpa). Mepi opn nocni Ao Blpeg2i maba
nocni AOBHI CTb nepioagunMyHa I B KOXHOMY T
BnacTtuBocCcTI NoOCANi AOBHOTTA&KMW MaKcumMmanb
1. Y nepiopi nocn® gaoBHIOCHEBI O PH4iN3CHISOE T b C

6i Nbwe) .

2. BnacTtunBi CT b— HKOOpPpvVeO/BsalHIiai a BT OKOpEk-nsaLuy
f smdz" H mo@Edsikee Wy HK Ui T 61 nor § iugpmpaneoa
He Kip@aTH

3. Cyma a MO A% NneaB 0 X 3fc-f minzhh M soalzfE s j ;
fsmdz' Hise dz' Mist .

das3zomMaHIi NynboBaHI CUTrHanwu B CPHC
novyaTKOBI das3znm AKMUX NpPpUUMaAaKTb 3 HAaAaUYUEHH
pagi ocunurHany i SHaAaYeHHAaMMU enemMeHTI B
Bi ANOoOBI AHI CTb, HAan@paxinapagnocamrTHaBy,

cTaBuUTbCA Yy Bi gnoBi AHI CTb CUWMBOINP&DIAOM
(180Oc’wmBAmp . «

Hanpuknapg, daszomMaHi nynbw® amwrun ig+toswmn)wa
Mi g Ywac nepepadyi currBAARYMaBeMBEaEAYEHE®ADPDHK
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MoxHa 3 anumcartTwu
cost+(wm) tf cossi(mmn)-w sin (vrm).

Ak upo= O UM T BHaos sEaud , t)F-oc o). (W
Y 3aranbHoOMy BUTAaaAai 3anunweTtbca:

Uit)=al o st), ( w

Ae I H@empurnyamae 3aHoa®d exH HA « 1 »
Mpw npumnmomi UbOT O CUurHany B 3 M
NepeMHOXYBAaHHSA 3 ONOPHUM CUT HAaAaNOM

U@, ,, pacos( tycos(t w + j), %@ cos(t tw - W)%@jog,os(m

Mi cna oi nbTpayi i p[ppyroro pgpopgaHka 3a
a  c—®sn )

AK R Jpi 4 Yac feTekKTyBaHHA cTabi nbHa
npuumatTnca npabuspoMagsk o puoboKk dasun |
Mi cue NOMMNKOBUN NPUMUOM NOCNi AOBHOCTI

Ansa 3 MeHWeHHH LbOrIo @H9BMWA 3acToOCOB
MAaHI nynaui T .

CyThb MeTOoOAY nonAar ae B TOMY, L0 d
novyaTKOBOT dba3u, TOG6TO dQaswu curHany,
i HpopmMaui WHMUX CcuUMBONIi B, a Bi AHOCHO a3

Peani 3aui 4 LbOT O MeTO.[yo 3 AN eApceHKHoeE T Y
BUXi AHOT nNnocni QOBHOCTI i HopMaui "HKUX C

&G gria Ay
ley-a —BXi AgHa i BUXi AgHaAa nocni AOBHOCTI
Mpu npuimomi nepekKkoagyBaHHSA Ha BuUuXxOAI
h=8 qmiAa .
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ltedSCEOHM' AaTb CMMBOANI B Npu nepepgaudi (
BXxi AHa ML, Q% QA 0B OC T b !
BMXinea”iA@CﬂHia@Tal%{@ 9(1@49(@

MepeKkoagyB@aHHA

&G qFa 198 o, 8=, =1 a gq4d =
B @@ 20A8 1 58 3=1, 8% 2=L a pqid A G
B pF @ 30Ad 55 B z=1; 2 3=1 a gqd A F  (109)
B p=a 45A2 358 7=0; 37=0, a 4qD A F
B g= & 5oh 4 o Bg=1; 85=1 a gqd A G
3BOPOTHE nNepae&«kKoOfyBaHHA
aeqo:Aa pTR b =0 Al %
%¢£32&% b,=1 A0 %
& pAa 3 Fhs =0 AL %
& (10.10)

aacB;Aa s T8 b=1 Al
agha 57k b=1A0 %
b=a,-41101

10.23. wdzls j o Wod' i flz@ o ' ¢ QT B Mzdgdg O 3 *° Ot
My syxde Oy’ o

wdzls j oW J &kfmaGRES TbCcd 3 tT-pbamapapyowmaeaer
HaBi raui WHUI CYNyTHMWNK GPS BUNPOMI HIE
ni gai anas3oHax.

HoMi HanbHI HecCcyudl yacToOTMWN:

L1=157542MT U ;
L2 =1227,6 MT u, ;

L5= 1176, 5 MILu.
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B GPS BUWUKOpPUWCTOBYETbHLCA KopoBe pos3pg
CYynytTHWkKI B B Llnpli2gphb.anlheweim X Ccyny THUWUK ne
pagi ocnurHanum 3 YHIi KanbHWUM KOAOM.

Hasiraui nHumMn CYNYTHMNUKAaAMMU GPS do p |

NoQ@MIBHOCTI KOoORRBN gJg&AEHOCTI (

TouHPYBHK, AKWMW € OCHOBHMUM KOAOM pfgarl
nepepgaeTtTbcCca  3i wBuakictiw 10,23 MO6I T/ C
mMoaoynem 2 OBOX nocni AOBHOCTEW: X1 il

pommMotw 15 345 037 c¢cwunwmB;oviyes . n ollcoscing ooBoHBI
BMGIi pkoBO 3aTpumaHa Ha 1..37 po3psapgis.
3a gonomMorow UbOTO 3Ai ACHKWETbLCA Tex
AaKa Bupobnae Habi p 37 B3 a e MHSOHI DBBMKWIHIIOYHH
AHI BHKU X3 32 nNocni LOBHOCTI NnPpU3IHaAaYeHi [
HaBiraui MHMX BU3IHaAa4YeHb, a pewrta 5 3ape
YCSHBUKOPUCTOBYET bICABSH Z3 akmoinicur b 3 ac T 0
aHTi pes3i Hpopmaui nHuUM B U AGPHAWE ICD-BGRS-228, 1 3 H
ICD-GPS-225.
Fpyoundl/-Q@HAOCTYNHMUIL BCI M cnoxXxumBawua
cnoXmBpadyamMum BUKOPUCTIBEp®eStsmkzagna BUABTS
MceBpoBMNnagkKkoBa /APEHIE UPBKITOTW BY €T b
i peHTMopi kKaui i HomMepa HaBiraui NHoOor o cyi
MC €K, nepepaeTtTbCcd 3 Wwe n O K iud 7@as K0 @ 8 M KK
3a Moaynem 2 GhodR,)1i AaBpOBAHOI Ha 5. . .09
G2,3a AONOMOTIOKW 4YO0Tro reHepyeTwecHd H&aip
HaBiraui mHiI pagi ocur Hanwu, wo nepepa
4 a c T bilr B2x, € 6araTtToOKOMNOHEHTHMUM das3 omMaH
MaHIinynaui 9 HecyuyYpPaagd3 AHMUWCHIWETbLCSA Ha T
KBagpaTypHi cCKnapgosi CuiHamgoy  Mne@OEY
ABiI MKoBuUuMKU noRILCHKE tseBH eacnTosBM ML HO, CKNnapgeH
3 pgaHumMm uyuunudpposBoil | HpopmMauyi i HaBiTrTaui v
Hecyuyua Macvmroogtlyantoe TbCSa ABiIi NROEO®AOoREOI]
mMoagynem 2 3 uUuundcppoBow I HpopmMaui e HaBIi T
OcCHOBOW [JNa @GopmMyBaHHSA nepepaxoBaHM
cCTaHpapT 4YacToOTMW.

wdzls j oW j 2 xnpypugea bcsa LA pagBOARYHMRACT

CYnNnyTHWUK nNepepae HaBIi rauyi MmHini gma agiioacnvar:
Ltr ~ 1,1 FIao,2 INTuy).
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Y ui €l GAMMHK@O pUncTOBYETbLCA yacTOTHE
pagiocurHani B cynytTHWUKILRB. BKogex oy @myuTtTe
HaBi raugi MHI pagi ocur Hanun wh L2s.1 a@yHMYXT HUMAK
3HaxXxofgAaTbCAa B NPOTUAEXHUX TWOHKHIX Yoy T
MOXYTb NepepgaBaTwu HaBirauyi WHi papgiocur i

Cynwxim nepepgawTob HaBi raui MWHI papgi o
BUCOKOT TOYUHOCTI

CurHan cTaHgapTHOT TOYHOCTI 3 TakTo
ANA BUKOPUCTAHHSA ULWBI NbHUMMU CNHOXNUBAYaNn

CurHan BUCOKOT TOYHOCTI 3 TaAaKTOBOIWW
cneugi anbHUM KoOoAgOM I He PpeKoOMeHAYETbCS
Mi Hi cTepcTBOM O060poOoHN Poci ncbKOT ®depger

Yy rMTOHACC H e BUKOPUCTOBYETDbLCHA p e
XapakTepucTnWK HaBirauyi mHoro curHany cT

HoMi HanbHI 3yHYanuxe H H4sia C THOETC HaBi raui i
CYNYTHWKI B B yacTdl HUX B1K 30HIA YaaATKAT3BOCHSA X
Bupasamwu

fr1 = for + KAf,
f k2 — f02 + kAfg, (1011)

nek -HoOMepa Hecyuymx 4yvyacToOT HaBi raui MHMU
CYNYTHWUKOM B YyacTUTLRRyXx BmigmmiBa MadQ H a X

fr=1602 MIuAf,=5625k,mna ni adl;ana3oHYy
foo = 1246 MT A, =4375k Typ,na ni gaRani®i2pHy

Po3noagi nk MiomecpyimBy THMUKaMM Bi gobpaxaerT
Bi oHoweHHA pdbaoeH,nxBHMBETATMITHIOBAHMWX Nert
CTaHOo kMg 7/9.

PaKTMUYHI 3HaAaUYeHHH Hecyuwmx yacToOT f
rMTOHACC MOXYTHb Bi Api 3HATMWNC Afy HBal A4 B | HQOHMDI
BenNMYmMHy, Wo He'nepeBumwye = 2-10

303



10.24.A StcdBz 0 Odzgdzy ' daW sSted3OYy ' 2 dzd = Md ¢ dzO

B i HddopmMauyui nHoMYy curHani GPS «xBagp
MOAY NWKWTbCA ABOMAa nceBagoBuMnagkoOBUMUM NC
€ 61 dasHum (0, bi phase shift kay,\BPIKUA a4 Kao aon o c N4 A 0 |
cyma 3a iwWp@QEaeEmMmazdziragyi THMUX [AaH#AXY MdE H
3a MoAaAwMAh$®mHI2Z HaBi r auyilVpHmm xu bpavHy ext-$ ta mlp e B a
6yTmn 3aTpumMgHarTr BiamyocHHao 90 ° L2 HeayW/mio eul
Ti NnbKN wyxx2BO0CAI noBHokxTenn (puc.10.15

e Hep:
C/A-KO,CI,p( ~(|\:/|¥)Ma;1 | Mogpyns
yacTo g Ay BPSK
i Mmnyn vy K
1,023
cos(2pL1t)
Undpo
i Hdopn FeHepaTonq
(5 Mng‘ L1 E%iﬂfpw g Cur Ha
T puBaji =
30 MK ) L, Cymar |
yacToO 4
S0 T sin(2pL1t)
A 4
e Hep:; Mo Aoy ns
P-kopgy v BPSK
yacTo
i Mmnyn Cymart
1023 M MO AYy N
A 4
Mo oy 7 s CI/IFI—L%I:
BPSK
A
FfeHepaToO(
CNHXpPOH yacToOT
L2=1227, 6

Puc.5®@®pmMmyBaHHA papgi oHaBi raui nHor o«

Kopg, AK NN BUKOPUCTOBYETHbIZ2AH BMH N M
Ha3eMHUMN KoMaHJaMu.

TpeTi i BUA MO A¥2namialk o)X e BBMIAaYaeThb
KoMaHAaMN. BiH BuUuKoOpucTtoByYye RY)-CaxHolz 3 i
HaBi raui WHMUX AaHNX.
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Ana HaBiraui MHMX CYNnyTHWKI B BCI en
Koaowuw | faHI ) KOrepeHTHI [ CTBOpPHOKTbCA
Homi HanbHa 4yacTOTa UbLOTO AXepena A4J
10, 23 MICyya HyacToTa CynyTHMUKa [ B €/l
cnocTepiraudya, Wwo 3 HaxoAMUTbCA Ha <cyny
penaTunuBI CTCbKUX edeKkTIi B. Benmuyuununm non

Df [ f = 4,4647 1@°, Lo ekKBi BaneHIHDYBM, 23 ML
ANf=—4 , 567R14104acToPE sHdH e R21OiI919999543 MT
Mocni A GARHBCT R ICA{XaSHoppp My €ETbCA 3a AO0TNC
po3spagHoro perictpa 3cyBY0l16). cymaTtopa 3
YTBOpIOWY M noni HoMGLA M en @MAlFE€R&.H 0 C T
TfoyaTKOBM cTaH pericrtpa 3CYyBY €
«111111NAddds»r.omm 1 Mi i ceKyHAaW reHe
nocni a&GbHOCTI

7
7

A .
&
Buxi
Bx i i 5 3 4 5 6 7 8 9 10 Gl
1 1 1 1 1 1 1M1 1 1 -
@) O O O O O O O O O O
0 1 2 3 4 5 6 7 8 9 10

Pnc.l6.1opmMyBaHHA NOC/NIi LOBHOCTI

Mocni nd2MAECEODK @QOPMYETHLC A-P B3ap A4ICHIOA MO T |
3CyBY | cymaTtTopa 3a mMopaynewm 2, GAneHwnmte
(pucdy). 10. 1

Mocni pnoRpoEmMiyrwTbCSHA 3a [JONOMOTIOK CXe
mMoagynem 2 nap nocni goBHoOCTeW 3 Bi ono
Hanpuknapg, wo 6 OT P W M@2T ng n Aan o Calyi NAyoTBHH VO
i geHTMdI Kayi WHN MU HoMepamu 1, 7, 13,
noici poe®ocTiBi gBOAQKiI B 2 i 6, 1 i1 8, 6 I

B reHe@/aAGoewlEri c Gp aG2u 3ri oHO 3 HaB €
YyYTBOPHIYUMMNU noni HoMmawmu, bopMy T bCH
ABI MKOBUX CUMBONI B.
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Bnx
B X i I 2 3 4 5 6 7 8 9 o] G2
Y 1 4 1 . 1 'S 1 » 1 L 1 . 1 1 » 1 * ! » >
] o O O Q Q O O O O 9]
0 1 2 3 4 5 6 7 B 0 10

P n ¢0.17. dPopmMyBaHHA NOC/Ni LOBHOCT.I

Bi onoBi A HO [0 3ajaHWUX amMepPeEMITWawB 3IJ10
peri Grpmmbupae napwm 3aTpumMaHuUuXx nocnipgpg
mMoaynem 2 i yTBOpP@WTbL NOC/NAI AOBHOCTI

Mocni poBHOIC/TA AT b CA 3 a MoAayné&in 2
bopMytwTb nNceB@ABRH o4 KH@BUIK ali WHOTro cyn:

Oani KCBApoMm K nageHum 3a Moaynewm 2 3
MOAOYNWETbLCSA Hecyya YyacToOTa.

B I HpbopmMayi "THAOMYOHAOM Biamauyi WHUIN p a
nepegaHMim KOXHUM CYNYTHUKOM cucTelinmiH:
L2 , € 6araToKOMNOHEBHAHMUM daBpamaamMny Mda 3
Hecyudoil 301 FrTameaw Cd MaAaKITMManbHOKW 00X

papgi aHa.
CnpoweHa CTpPYKTypHa cxemMa ®@opMyBaHH

punc.8 10. 1

MceBpgpoBMUN

MeaHnpapose 1 lMocn i C° nocni AL OBHI
aBir r

3yacToTbw H cTaHpgapTHO

CymarTo /= I'Iepelvlm‘ CymarTo
MO LAY e Mop,yne/

CumMBONN Ha I
NoBi A OMA~ Ao moayn
(=50 T=2pmc ) Mocni goBHIi c-
Kooy Bi AMIi -
TpuBani cTti

Puc.8 1CCnhpbemeyaTypHa cxemMa @GoOpMyBaHHH
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Hecyuya 4yacToTlal mviogoainaoearssocHly A Bi K OB
YyTBOPEHOH Ni CYMOBYBAHHEAM 3 a MOAYyNne
AanekoMi pHOT O Koagy, UundgposBoril | Hdopma
LONOMI XHOITo KONMBaAaHHSA TuUuNy MeaHAPpP.

Hecydya 4yacToTlB2 mviogainaoearsbocHly A Bi MK OB
YyTBOPEHOIH Ni CYMOBYBAHHSAM 3 a MOy nen
LONOMI XHOIToO KO/NMBAaAaHHSA TuUuNy MeaHLP.

OcHoBOW Aan4 bdopMyBaHHA BCIi X WNIMHEPEY a
6opToOoOBUW CTaHAgapT 4YacTOTWU.

| HdpbopmMauyi 9 HaBiraui mHOro noBi o OMNOeH
npunobyBawuynx pagkKi B TpuBanicTtiw 2 cek. Y
1,7 ceK nepepaeTtTbcda I HpopmMaui 9 HaBHIIT a
KOXHOTIo pagka npotgarom 0, 3BiMAeKK W epa&@)a.c
ABi NKOBa nocni A OBHI CTb I Hopmauyi i
YyYTBOPHWETbLCHA B Ppe3BAMDAGNI2 CEB @Y a HHBEI |
nocni AO0OBHOCTE®EWN:

-nocni o OBHOCTI cumMBONi B undpoBol
NoBI AONMBIEAHACHOMY KOAI 3 TpuBani cTw CWU

-nocni o OBHOCTI MeaHApPY 3 TpwuBani cTtTiw

OABi nkKkoBBIMA K@K 4Yacy d9BNAe coboOW CKO
ABIi MKOBY IIima®mNi mioBHMN yacy (NMBMMB) O O E
TpuBani ctTw cmmBoni B 10 Mcek, dKa onuncy

o -

g =1 ¢ ¥ (10.13)

[ Mae€e BUT Napgj: 111110001101110101000010C¢C

Mepwnmih cummBONd UMPPOBOI | Hpopmaui i |
NOBI AOMMNEHHA 3aBXAUK Py eHBiiH ThBIMMB Hma
paagaka O nNnoBHOT (He CKoOpouyeHOT ) nceBAfac

Y HaBiraui "nHOMYLW® ag 0T Of VPiIHAEHIVELUDI B € K Yy H [
pAAgKipBa,HIKWMIMBO NI B UWPpOBOI I Hbopmauyi i,
MBMMB piaHommmuM B o ni B TIBTJ CWHXPDRE &  BCAMBVABHOI /1 i |
MeaHAapy | cCuMmMBONI B uUuudpposoOIl | HopmalLll
noyaTtTkoBuUuX cumBoni s TMBMNA

3apgHi i bPpoOHT OCTAHHBLBOINYOBURPGEEBONMEPB a
HaBi raopialfgH g e BAMA ST KO 4Yacy i Bi AnoBi A
Bi ocTOi Thb BIi 4 noyaTKy pAobwuw Ha uyiny nap
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MceBapoBMNnangk oBUMN [ ane KmMwidpHaMKIIC 1 K a [ b
LOBXUHU per (Jefrpipdz’ sigsp By Miseée pi ogomM 1 MC ¢

nepepgauvdi cumBoniB 511 k6iT1T [/ cCcex.
LlnppoBa i HpPopmMaui a9 nepepgaetTbca 3i L
Mopaoynwotwya nocni AOoOBHI CThb, AKa BWUKOPMWU

yacToOT ni Ahi annpa3 o Y p My B a HH i CUTHanNi B

YTBOPHWETbCA3I EKMARRR@EBMX CUTHANI B

-nceBAgOBUNAaAKOBOT O |4@N/EEPKECOMBBCHH QUB O 4 K O
511 kK61 T/ Ccex;

-HaBi rayi mHorowonepenecim B, Ki cT 50

- LONOMIi XHOT O MeaH/auWwon e @ e W B3. O NUMBBUMAAHKHI AC, T
6i T/ cexk.

Mopagynwotya nocni AO0OBHI CThb, AKa BUKOPMWU
yacToOT ni i amnpan3 o PY p My B a H H | curHani B
YTBOPHWETbCA3I MO, aAB A X [ABi NKOBUX CMUT HaA

-MNMBoanekomMi pHmEepepmagy WwBMnaki ctio 511 K

- LONOMI XHOTO MeaH/AuworEe@eq 6D NUMBIWBAMKHIAG T
6i T/ cexk.

OdaHi Nnocni AOBHOCTI BUKOPUCTOBYHKTDbC
ni oAl ablaz?o HIipst PO p My BaHHI curHani B CcTa
MBoanekoMi pHWA SidzaoH Semdzk B a nb HOI o

nepioaoM NOBTOPEeHHHA 1 MceK (K 6ulBTW OCKE KC. T K
Llevioa 3 HiIi MAE TRPTC3IPPOBPYA AHOTr o pericrtpa 3
Koaga noyaTKoOBOrIo CcTaHy ©pericrtppaycsxy

po3psapgax pericrtpy. Mo 4 a T kOooaBEMK OQVIUA NDBH @ JT @

1w cummBon B TpymoBrbbPWETIrLE®K, 4vygp e 3 1

noni Hom, BiaganoBi gaHUN pericTtTpy(prEBYL1OC

G(¥)=1 + ¥ (10.14)
LS 4B un x
Bx1 |1 2 3 4 5 6 7 8 9
o o) o) o) o) 0 o) o o)
0 1 2 3 4 5 6 7 8 9

Pnc.9.1CTpyKTYypa pericrtpa 3CyBY, wo ¢
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YUacosBi Cni BBI O HOWEHHSH MMEAY JCHIKHUXOP
HaBiraui mHoro curHany i AanekomMPROpHRBAMHE
puncl2l lMokas3aHO @GopMyBaHHA nNnocni OBHOCT

1c CHHXPO-
IMMyNbCH
“\:\\ T=1c¢c
uyac
10 mc ::r:;r?gcu
T=10c
Lk =
1c CHHXpO-
m&gﬁu
(L] 5% L] ] nend
4yac
L=511cumsonis;T=1mc
‘ : Koa MCNA
1]1{1]1]1]1] 1[1)1 1{1| =511 cameanis)
11111 \\1
T=1,9%9 mc ::& fo— _l =
Pnc. .1Haz®Bi cniBBi QHOWEHHA Mi X CUHX
HaBi rayi MHoOoro curHany i AJAanekow

I cunxpoiMmyascu 7 = 10 mc

T] T' T] EY ﬂ meanap Ic = 10 mc
lo] [o] lo] [o] o] . .
— 1‘-‘ - 1‘“ cumeomn LI (7c =20 mc y BimTHOCHOMY KOTIi)
0 | g §
| 7 : 3 1| cumeomu LI (7c =10 mc v bigeiiikoBOMY KOZ1)
[i 0/ |0 [ 0 0 CHMEOJIM KOAY BiIMIiTKM Hacy
[1]1[1[1]1] | 111] ,  (]1][1] ICTIB (Tc =1 mc)
ololo (o) -
17c 03c .
85 cumeonie L] y neifikoeomy koni 30 CHMBOJHE KOMIy 9acy.
TIapHi CeKVHAM MKAIN Jacy CYITyTHHKA
Pmncl2l.1bopMyBaHHA NOCANi LOBHOCTI OaHWu
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CRrOpUBRAI G
ynal c4 Kreqmpd [pa uciT akHao B

ni |/

pAagpbaceEeTOpiaBkKMEeEpegadyi BCbOT
nNoBTOpPeHHA niagKkapagpis 1. 3
3 niagkapgpi s 4 i 5 3 a3/HvVeadtITMbI C ¢
| Hpopmaui i

t sL d3" P dzdzw

CdeW sted3Oyt T @

13 Mis ¢ 1B Mis ' HCOHEBO

1 hCconf HESOl udse 1 SdiJ 6 IGPY, s ydz Mmilss

TLM HOW fOLOMR| sted Sty Sy' ’

1 WG OH Y HT‘EZ,\ff" “ng\ﬁa Wzt B BOY' W to 1) b if i s iz

1" HC OH T “szl\fa‘ “ng\ﬁa Wzt SLeBOY' W et W &g

¢ &z2 BOdzO R mMisOdz M

] " HCOHY wdzso | o dztso Lts dgzsodéJmo%quzz,S', .ts.d;tsz "W 'th

25 Mmisted TLM How | Bt q. HOd sl g

Yyome (MYTicy ", odz dz' Y tse

tcj L j oo dz tctsL toW H

1 " HCOHY wdziso{| v dztso ¢dzJ_d3®dz.On fnls ©dz M

(25 it TLM How L sdjtOdd 1...24, f

sdy dzv Odz! ROdZORlz, o]

Y dopwmarti nicna KOXHOTIo <cCc/foBa
po3pagun 25. 30 KOXHOro <cnosBa.

Bnepeazg.
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ASstdOl ' HCOHt' oGPEMistte' dasS) 1 ¢

IfmMjets 30Ms@LNs tsLEWH] L& 980, ®BSdsHN:'
sdzso | o dztso f{lut dzs o tS|b dzts o B|u dzs o fS|u dzis 0 S|y dzts 0 B|u dzts 0 Ble dzs o 5|b dzts 9 B
TLM [t [How [P t t t t t t t
1.24(6|1é2|6]|1.24|6)1..24| 6 |1..24] 6 |1..24|6 [1.24]|6|1.24]| 6 |1..24] 6 |1..24] 6
tsLtew t sLteYf SLtew|f SLEY [ SLW SLtew|[ LY [ SLieWt SL t6 t SL oW

—+

HdzEKB®B)XHEe cnoBOoO papgka (cCcToOpi HKW) ni |/

(po3psapgi B) . Wi c1b MO/TOALWN X po3paagi B
CUMUMBONW [NA KOHTPONKW I nNepeBi pKNMW npas.By
it WHEETOpPI HKa) . KoxeH pidggok. (5 0pPOHEK
cnise TLM (nepwe cnosBo) , HOW (apyre cnc
Mepwe cnoBo TenewmeTpii (TLM) BKANWYa
TenemeTpuUYUYHI NMOBI AOMMNEHHHA anA CaHKLUI C
po3paagy i 6 MonoAgWUMX pPUBPAMAABB ON1A Nepe
Opyre cnoBO nepepagadvi (Knwuy, HOW) M
po3paagsopaoi Ky (agwns. HUXYe), Tpun po3ps
(1'D) niagxpeaPeypBHMKA PD,3paAN i 6 po3p+4

cCumMBONi B.
| oeHT Ui KaTnopgK@IAMipmgi/sia e Bi AN OoOBI AHO
010, 011, 100, 101.

HaBi r anpiBii HIiO M1 ELHCH AN e p e @ a MIT 6 C WCT yHBay/TTaHXM K

FrMOHAGG M3 HaAYeHI ANAa npoBefpeHHA CNoXMWB
NnpMB' 93KMW A0 TOYHOTNTO Yyacy i nnaHyBaHHSFS
3mi cT HaBi raui mHor o NOBI AOMMNEHHSHA |
HeonepaTWuBHY | HpopmMaLUui 0.
OnepaTtTwmBHAaA | HPopmMaLui SN HATAH OCWIT\ T HN KI

nepepgpaeTbCca HaBiraui WHMW papgi ocur Han”n,
- umndcdpoBMiW KOA BIi AMI TOK Yyacy HaBi T rau
- 3CyYyB WKanNnuW 4Yacy HaBirauyi mHoro cyn
yacy [TNOHACC;
- BI AHOCHY Bi AMIi HHI CTb HecCcpyuyuo®iaBHaQAT
MrHany Bi g4 HOMIi HaNlbHOTNIO 3HAaAa4YeHHSA4a,;
- ethemepumamnm HaBiraui NHOro CcynyTHMWUKa.
HeonepaTtTuBHa I HpopmMauyui 9 MiIi CTUTb:
- anbMaHax BCIiI X CcynyTHWUKI B (anbMaHax

(@)
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- 3CYyB WKanuM 4Yacy KOXHOTNo HaBiraui v
CMCTEeMHOrNro 4YyacyHBROHBHAGYL; (anbmMma

- napamMeTpun op6GI T BCi X HaBiraui mHux

- 3CyB WKa/IluMu CUCTEeMHOrNro 4yacy BIi AHOCH

Y MexXax KOXHOro cynepkapgppy nepepgae

I Hpopmauyi i (anbmMaHax) pAnAa BCI X HaBiTrat
HaBi ranbBAHAOM/MTEHHSH nepepgaeTbcCA y |
I Hpopmauyi i, 3akopgoBaHOI 3a KopgomM XeMN
CTPYKTYPHO NoTIi K UuundposBol | HpopmMaui i
nNoBTOpPWBaAaHNUX cynepkaagpi B (puc. 10. 22) .
- | B 2¢
gi?&@mé flstets G 1,7¢ 03¢
d 9 G OH
1 0 s jtOlsde dzO® ' dght { KX | MB
2 0 fjteijHOE ysets dzOo| KX MB
| 3 0 MeylbddCO [RX[ MB |a,
dzj 54 j 6 Ols d o dzO
(Odz' BOdOR)
15 0 Hdzw fo6wlisd dz0es ' 6 OT kx MB
1 0 s jtOlsde dzO * dg¥ { KX | MB
2 0 fitcjHOs ysets dzOa| KX MB
| 3 0 My zlsdzd ¢ O X T MB
dzi 56 J 6OIsd o dzO
(Codz BOEROR)
15 0 Hdzw fowilsd dz0e ' 6@ OT kx MB
L 0 5§ jtOlsdodO ' dg { KX| MB
2 0 fjtejHOE ysets dzOa| KX MB
1 3 0 fl’]lZlIlZlSdZCng KX MB
dzj 54 j e Ols d o dzO
(Codz BOEOR)
15 0 HdzZv fOowlilsd dzO9o ' G O1 KX MM
1 0 s jtOlsde dzO® ' dght { KX | MB
2 0 fjtcjHOs ysets dzOso| Of MB 150 ¢
v 3 0 My zlsdzd ¢ O X T VB
dzj 54 j 6 Ols d o dzO
(Codz BOdOR)
15 0 Hdzw fo6wlisd dzOe ' 6 OV kX MB
1 0 s JjtOlsde dz® * dg¥ { KX | MB
2 0 fjtjHOs ysets dzOo| KX MB
3 0 iy zlsded ¢ O KX | MB
dzj st j eOIsd o dzO
(‘o BOdOR)
Vv Hdzv ytslsdte! sn dz0o " «
14 0 6L jtso KX [ MB
15 0 tGjLjtso KX | ™MB
8419: ttsLteWHd * dgW
e sdz' o, Nt 4
9 ' H dzfs fi) detselz? Bt o ts df

Puc. 10.22. CTtpyKTypa cynepkapgpiE
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Cynepkanpgpusiamgki cTb 2,5 XxB i cCKnapaerT

CexK. Kagop cknapaeTtTbcda 3 15 papkiB TPUE
FpaHNMLi pAaagkKi B, Kagpi B i cynepkaapgf
CMHXPOHI 30BAaHI 3 NOXMWOBKOW He O6Oi Nnbuwe 2
HaBiraui mHI KagpepBuimeipiuow DM NI .4ueX B

wo Mi CTUTbCHA B pajgKax 3 nepworo no 4e
3 AKOro BOHa HapgxoaunTb (onepaTuBHaA it
cynepkapagpa He 3 MI HWETbCA.

Paakun 3 WwWoOCTOrNo no napsyT H3agQHAST T HKEeoor
Il Hpopmauyi erw (aRbmymyIHUMUENE RBACTeEeMWU: il
Kagpax 3 nNepuworo nNo 4YyeTBePB UM AT @My KI&

HeonepatTumBHa | Hpopmauyui a (anbmMaHax)
pAaAKMW. alumgopm aTO0TrO0 pAaakKka B Kapgp.i B
I Hpopmauyi 1 i NMOBTOPKWETbLCA B KOXHOMY K&

KoXeH paagokK MicTUTb ABi WKOBI CumMBON
yacy.

TpmuBani ctb papgka LUl AOpi BHIWE 2 cCcekK,
Kopo4yeHa nceBgOBMNapgKoOBa nocni A OBHI
KnapgaetThbw acmwm3ooni B TpuBanictw 10 wmMce
anunwmnaca (1,7 cex) ,4ancorcoitmace 5L0OI I34,c N
ogoynem 2 3 MeaHApPOM noAaBi NHOT CUWUMBOIE

Z w0 o

Z-9 " Hdz' C

KoXeH cynyTH®Wxe kdyoHpawyye eln,o5xy ( MOMEHT
I oani Ky i npusB' Aa3KN 4Yyacy. Bi ani k Wacy,
"HozZZotsdgEzA faeTbCcAaA CcnoXVBPpOepPIALNOMBMTI OB
mcna. decAaTb &9 aHpdmCxzBp GiX@mBMIMB NOgaHHS
omMepa NOTOYHOT O TUXHA. Bi goni x TUXHI
HynboBUMW cTaH BIi ANOBIi fa€e TOMYKYWMMBHIO
B HynboBi W (NpMOGAM3IHO) YacoOBIi N TEa@UYBHHE
GPS-T u xHAa 3 HomMmepom 1023 HOMep TMUXHSA C

I £ 0 W

CnoXunsau, npwu nepexoaAai Bi A CUCTEeMHOT
nonepegHi 1024 TumxXHA BpaxoBye (popae) .

Tuxgemwme HauWwbdi nbwa oOaWUWHWMWULUSA BUMI pYy 4.
BMU3MEaHa 49K 604800 cexyHpg = 7 CyToOkKk - 2

HynboBuin BIi gnik yacy GPS BM3HaudyeHO
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JeB' AaTHapguaThb H aZoT yHNdE §xd 3 proas3wpossmiH X
cnosi ( HOW) , BMU3IHAYAKWT-BERYHAKWMX&D Bld /i
Bi ApaxoBaHWUX BI A4 MOMEHTY R9KPCEIXM ATYUN XHKSA .|
nexunrTob B Me Xa X Bi A4 O pgo 40318868KY HmMKCY

Il HTepBani B Yy TMUWUXHI (B 604800 cekyHpgax)

MpoTAromMm TWUXHA nNnepepaHa B Ilpopwaapdl
LEeCATKOBOMY e€eKBiBaneHTI 3MIi HOETbLCA B
Bi AnoBicoLaeT 066 T O TpuBanocTI nepepgauvyi i

Bi A3HAYNTMN, WMo 3a TUXAEeHb KOXeH HaBI I
100800 ni mamspi.B TlOpsaA T 0K KOXHOT O ni g
BKa3aHOMy B 17 cTapuwmx pos3spapgax [pyrc
I

I oKagpi
10. 3. 10BJLYJyddedzy Mizflzlsded ¢ tso t5°

10318 s dzdg@ 35 &'Fie'dRdBO Y

CYynyTHUKOBMUIMN H a B I rBauUKi OMHHYWEN  nnppvviAiomve 4 T
i Hpbopmaui 7, Bl BAOXQIAMA KK B8 N BPB MA@ B BMH |
CYNYTHWKI B, gonnepi BCbKOTBUB@A@MDAUT 0ip O
K OOp MAUHBaUTiA T b4y a C i HTaaB iirHaug p A m@ G 'pe K T a H a
BCTaHOB/MNEHMUIN

o TOT O, AR O YUHPAM NI iM@B I B aOHOHDS0 6 Nl HEAX T A H
Hdop,mamiaB HannTun i BUABUTUW CUTHANKU MI F
epenTmnN B PeXUM cnocTepexeHHSsa I cynpo
aHi, Wwo Mi CTABTIEAy My B HMEpeNaBMNOMTEHHS
pouepgyp npuncrtTynumtunu [0 BUPI WeHHSH HaB
aBgaHb. B A aHMui yac i CHY € BeNnumk a
aBiraugui THMx npuunMaNi BTagRKi gopasaBHaaykK
Cur Hanwu HaBi rauyi WHMNX CYNyTHMUWKI B M
CMNKWITbCA i ini@ i wii K p aeplemRcs Hapxopms
aY Nb . Yy LbOMY MoOAaYy Nni CUT HanNMWU nepe
peTBOpppbocBdy Bhoyp My . Y uyuumdppoBOMYy MOAY
epayii 3 BUABNEHHHA, CTEXEHHSA, Cynspos:
BMUPIi WeHHA HaBiraui MHMX 3aBfgaHb. Mo ,
na nepepgauvdyi KoOMaH agonp vk MB mgucapodroan e a )
puMiAnMayemM fgaHuUX cnoxumuBavyeBi (pwuc.10. 23]

I W O 3™ 43

- 0 O =z o
Q O d® O O

s
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B GPS, r’TOHACC i reocrtauil OHapHMUKX
BUNPOMI HOKOTbCA CUTHAaANMWM:

() =2P, DG (Yeos(pit +)a /2R, P OP®sin( 1tw )
5() =2Rq D(OR(YsIN( W t +)g

5(9=\2P, D(OC(Ycos(wst +)a,/2R, € Msin(Lstw )i+
s()=y2R D, ;(OC(Ycos(wi 1t + N,

s()=y2RP D, ;(DC(Y)cosw ot +;0;

S (t) = \/ 2 I'?,Geo Dl,Geo(t) Ci, Geo( t) COS( VW_’Lt + ),CI
(10.15)

Aast)—-cnr @By ny T HICKMEC,TEMHNUNK Yyac BIi gwPeBI 4l
NMOTYXHI CTb CUHMBABYDYVTRKDAAGEBIB Y NYTHMUK
GPS;CG(t)-C/ A ixeasgy ny THMURa—-kxPyS;;osa 4YyacrtoTa C
Bi ANOoOBI AHLA 3waaxXxys aB/ASAM B C b K OO -ON 034cayTBKYo; B
a3 0B UM RQ3NCOYTBY;>)XHI CTb KBajgp-ea®sBypyoHue@nsR
—Pkog®sBynyTHuKg—«gPyS;,oBa 4YyacTtoTa CynmnyTH
yaciid3yipaxyBAMWMESHPN B C b K 5K pyayBya,TaacynyrtT
GPS, Bi gnosBlbayHpaa xwB@WOEM BCb K &@FD0BYEYXBIY ¢
cur HisemyyynytTHunka DAQHAGGEeE ynyTHMUKaAa [ N0
Ct) —kop CynyTHMWK ay;; JIKOHYArCacCg a -8 &cCcyrrnoyrTaH u K
r*TOHACC, Bi onolAByipax WEBALG@HRINW B C b K O¥[,0- 3 C
Kpyrosa -cdmemymmwmmnmka [TJTOHACC, LB y3paRBEBAHDGEA
Aomepi BCbK Plg—N3OCTWBKH;i CTb CUTFTHaAanNy T eocCT .
Digedt) —AaHIieoCTaUul OHapH®CGH) <Ckyongy TH@&@@T a L i
CYnNnyTHUWK a.

AHTenHHN PagioTexniunmii Iudgpopuii Moayan
= MOIYJ1b ‘:>| MOIYJ1b — MOIV.JIb —) BBOJY/BHBOTY =

Pnc. ¥Y¥ParR@8nbHeHa QYHKLUI OHanbHa cxeMa H

Ynepwnx TpboKOlepmpmanwiDfcme Haggani 3
BUT napgi npeacTa amea@eogal0OToacHl , Haugo r auyi MH
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BUT nanani cCMmMBONI B 3 amMmnni Typow = 1, T

HaagxoaxeHBundfOeEFiyuecegoBmnmnagk oB i nocni
aMnni myflgprew B an®9 c7H2 OMi KpoceKWgBROPAXERE A O -
MI u, nepioaomM nNoBTORrRRARaEaALHEH NMIEBIOS MY A

nocni A OBHOCTI cumwmBio Nl B Bp v/ 2y HEVA O0& P O
yacToOoOTOK Ham@3ogMielH Haielpl ogoM NOBTOpPEHH
Y HacTynHmx aABO0OX ¢opmynabD(t) ( s dnoaikdbn) N

cawmi XapakTepucrTunk, A K y Knag&€@e-AHi »
nceBaoOoBMNangkOoOBI nocni AOBHOCTI cC n,O58% ni
MIi KpoOCeKyHSI, yacTo5bl MRAERR g@mMeHTHOSB T 6 p
MIi i caeKyHP]

B ocTaHHI U dopmynibD)ckBriag@eia nicCno pHHaH
npeagcrtaBnNndawTb AgaHi, wo nepepgawTbCca T e
cmmMBoOoni B 3 amnnaniTtypagow = 1 i Ckaax@s beo
nceBaoOoOBMUNAangkKkOoOB I nocni AOBHOCTI C UWNBD ni ¢
MIi KpoCeKyYyHSI, yacTo00223 M@ X O MYEOH O 0 M
Mi nNi ceKyHpaga.

Ha BXxopgi aHanorosol YacCTUHMN npuninma
HagxoasaTbHBMY I HIQD/VIMWATHEAHTOI 1O, @ | curHan 3 C |

AKMWWN B pfaHOMY BuUuNagKy BUKOHYE ponb 1 r
Mi cna nepeHeceHHd 3aranbHWUM 3 Mi WY B ¢
yci X B MHOAVBM Urxa U i M H N X CYNYTHWKI B H a ne

i nbTpayi HH 4 Mni OACCUWITEIOB a 4 € M nepuwori npo
HagxoaaTb H-B8dEmHaypBBAYI KOXeEeH 3 HAKUX ne
-G YynyTHWNK a. Ha ui X 3 MIi WwyBauyi HapgXo

reHepomBMHE3aTOPOM YacToOTMu.

B X i 3ar an , , Mi gcwuj B U X
— r o
3Mi wy nepuwo — 0 K& ‘ﬂrpoy 4 AUN—

\ 4

\ 4

\ 4

\ 4

a
M K

feHepaToOop oO0nNOly CMHTGSaTOp___*e%mmiMk
A A
KepyBaHHA cuHTeEe3aTop
Puc. 10. 24. CxemMa aHanorosol 4YacT
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O e Oewo Xe

He Ma@F1l=Q,
OT XasaB gaHHA

pi We HIHeA e8BHY B 10 X

CnurHanw,
NOCUNKITbCHA
aHanRprwrdposux

B ALTI
noganbuworl

C X e MIHeOX H i
Hanpunknapg,

1 shz¢

Mo wy K ,
Yy MO B a X

BnasneHHA
BUABNEBIMEA.
| 3HU MM

CUrHanm

ob6bpobkKwM
Y HMUX
MO Xe

npuUCcCTpOIO

Ha

nepeHeceHI H
Ni 4O IM/pIOBIA K3 1D Ui
nepeTBOptBAaYyYi B.

nepeTBOpPATbEALXBO M P
HacTynHI

a

Apyr

y npo

ARLYmMmoTwun i H

peani s3aui u

6y T MU

CUT HanNi
31a@®B.xn™m),
BUNagkKoOBUMMNU
6e3nomMMNKOBOT O
BUPI WeHHSA
BXOJ.4i
nt), Tob6TO

oOnNTMManNnbHOT O
npoo6newmwn

BUWUWABI

Kpi M

nNoTpi NHe

B €

np

mncrTpoi

npummadi B

ne

UHUNHHNKaAaMU.

€HHHA

Z(h=a @Y red,

CUNWTI Ha”n € .
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peTBOoOf(

odwedz dzgdz?" Mde dzOdzz dz09 " ¢ Oy"' 2
BUMBMIE&/HHIEAE icnNoCTepexXeHHAa 3a
cnabKnMx, HMUXYEe PpPiBHA NPUPOAHMNX

.CHaa TR X O A M H /MM |
curHany,

€ wy
B T a

B a8 BmesH H !

BUKOPUCTOBYEGMWBIEEAN Tt

MO HED)TY A B AU W

(10.16)

npumnmartunO70E& , 3 HYUBHKH T:HI
A K Uo

CyMmi

CHAB®O®AMEY T e3pBHOAAT

3 4
AHTeH AH an-o
. 3HUNXe
cblp,ep—> yacrTd > U.MCbpo
Tpack nepertTas
Mepepaya | 5
A1da nopg
06po6K \ <
Ha k on J
< (BUAI
< CUT Ha
ni g w
10. 25. CxemMa npoxoagXeHHSA cCcMu



HlstezCIskztcO®O dzOo "  cOY' 2dzsets fted?2 BOYO GP
3a GYyHKUI OHanbHOW GBPSBY O KKV aNep MTAKIRH

y3aranbHeHY CTpPYKTYypy (pwuc. 10. 26) . I
Yyac3daTrT pMacom-n opvurma Ai N CHIKWE nepepgaudy KOoOMaHt
I Hopmauyi i 3 a yacowm, anbMaHaxy i e e

Bumi proe KopoByYy, HpacmoeEHgipnBeBKY 4BABTOTY.
AaHUWMMU NPOBOAMUTHLb po3paxyHOK cepeagHbOLl

napamMeTpi B | reomMeTpPUYHI bakTOpWNn. B
HaBi raui MHWNIK o6buunmcnweBau, Ll O B[X 01301 SB[EH U
Kepy Kup1oiy e c o p un .

Yy HaBi raui nHomMmMYy obuunmcnweBaui BUPI Ww
BTOPUHHOI O6poO6GKMU HaBi raui MmHOTI I HdopN
TaAaKoOX ynpaB/li HHA noToKaMwu | HPopmaui i

JoapaTKkoBa OO6yO@OKEPOXRGBAH MM ABI rayi MHOT O T
3A0i AcCHWBaAaTNCA 9K nporpamHumm 3abesnevye
RI NE X, Tak | nporpamamMum KopucrtTyBaua,

ASCI I i BI NARI HapawTbCd PO3POOGHMK AMM

Ma n o w
niplcmyn<— AHT €eH

\4

MeperTsB( Nepen
K OMa He <— Mpor pg
q‘aCTO Kepys 3abesn
y MO n
CurHan $2p 03 p A 55 d Lk [o
o P KepywyE—= Bueégf
pouy MK p O A pd AaHHMu
A A yy Y
KOMaH |
aBToOMaHT
perynto
AL ECLIT B
aHi com 2
| yB 3|7
3 FeHepad com3 [¢
Kepyioly
Enextpox|f WP ﬂ
» |l HT e p d
omn’ K=yl npor
3ap6e3pr|
Kopucrt

Pwnc. 10.26. CTpykTypa HaBiraui MmHC
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103.2) dL dzOyj dzdz? S tsteH d dzOl dz@e ' ¢ OY"' 2

3aranbHUII MPUHLMNWI BU3HAaAUYeHHSH KOOp,
nonsdrae B HAaCTYNHOMY.

HaBiraui nmHiI CYNYBHMEXMMIOHEIBHITEBD CH) @ H D @ M
noBepXHI eneKkTtTpoMar Hi THI CUT Hanun. Cur
H WX MeToagaMMu MoAay nauii 3akKnapeHa ne
34A1I NCHIOWETDbLCA MNOWYK CUTHani B BCi X «BMUA
I xe3bnepepBHUN cynpoBi 4. Ana 61 nbw wWBM
CYNYTHWUKI B BUKOPUCTOBYKRTbCA pfaHi anbMEe
AK Wwo B nam' aTi npunmmaua € anbMaH
3TawyBaHHHa, TO B nNpummaui BM3HAYalTL
oripy3Hagguoae prHBCbKOI yacToOTMW. 3a uUuunwmwn
TOMATUWYHO HannawToOBYKWTbCSHA Ha Bi gnoBIi |
pexi g B pexunm cynpoBoAagy. Oani B U
KogyBaHHA I 3anuMc B RABHARbLBNPpUAMAWE
Ansa BUMU3HaAaYeHHA KoopAauHAaAaT HeobBXIi goHO
3acToOCyBaHHSA fgaHUX.

MpnmmMay Ha MNOTOYMHMUN MOMEHT 4Yyacy BM
KOXHOT O CYNyTHWNK a O o da 3 0 B O raco/mewpei HBTCpPbY
yacToOTYy.

JO TNIOOM HOT O MO,M@HTAY O NWwa®y O Koedi yi €H
yac, HaBOAUWTbLCSHA 4YacC KOXHOINo CynyTHMUKa
TponocdepHiI nonpaBKW.

3 a AaHUMN npo edemMepunpgwu BMU3IHayYawT
NMOTOYHMUI MOMEHT CEHC Y3 Mii HIB P @)X 0B YIOHb Cy
NPpOXOAXeHHA CcuUurHany Bi g cynyTHuUuKa [0 T

= O 4 T
® ® @ 29 O

{ SLOREdtsS CtststeH ddzOls ffjoHEBSHOD) S 5

B cyyacHuMuxXx HaBiraui nHmx npunmmadyax 3
BUPI WYETbLCA HaAabB/IUXeHUMNUW MeTOoO[aMu.
CyTHi cTb nNnceBAapOfganeKkoMi pHOro wMeToOonqy
Biraui MHUMM CYynNnyBAARKRANHBWNMCPpOXpaayaHh
OXMBaua. AK WO KooOpAMHATKMU cCcNHoOXMBAUa
NMYTHMUKOBOI HaBirayuHdaMOMeRBMIEAXMPO3 P&
opaounHaAamDi HR@3 61 XHOCTI WK an yacy cy
eBAaoOgaNneKkKoOMI PHUM MEeTOAOM HeobGXIi AHO

O X O O T
O oK 109
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Mi HIi MYyM 4YoTwupma HaBi rljiyi AHAMMAHIY NF T M iV
a3 oBUMM U e HBTAWIALMHMO TN eapHeTAeaH U1 HaB i rauyi MHOTI
aAaHTEeHWNW cnoxumBaua I 3aAaCTOCOBY T BUP | AURSH H
AKUXOIFEKRAYEeHDb TPbOX KoopAaAuHaAT i po36i .

Bumi psHa BiifsftRali rMmildk MHMU M CY NayureHmw K
Ha3MWBaeTbCA nceeBcAc yaysHUMERI flcoeBaopgar
pPpO3paxyHKOBOKW Be/ITMYUMHOW I OBbUYMCNWETDbLC
eneKkTpoMar Hi THMUX KonwmBaHbL I 4yagw, HM[EG
«KCYyny-ammXumBau» [goawaHelden @awmmEe pPOETHbLC S
cnoXunusawua.

Bummi psaHe MN3CHEARYAROHLHHAO C T | Bi ACGEBRAGXKIN B aw &
CYNyTHWUKA A[AO0OpPi BHIE
IBI/IMCp

e t—4yac nNowunpemwBHAA NokugidHRapinyy THIWVKKN B a4 » H a
npoBemMamBHT ali NHU—uUBMIKE CEHb ;NOWNPEHHH
XBUNb B nNpocTopi

lle pi BHAHHSA MOXHa 3an-swsaymwTwHey kB3 (KO
KoopAuMHaAaTWM Xcymoxmeada (

Diswi (X %)% &y W2 2 )% (10.17)

Oex,y,z—HeBI ooMi , SaKIi NOTPiIi 6HO BU3IHAUYUTMN.
KoopAavnHaTu XCyWBHAKDWATbLCA WNAXOMI3pPOS3
MiHIM Yy M TPbOX pi BOHISHH bT P (b HOU. KL Wi ,Xi B i 4 O MU X
KoopAaunHaTtTax I BUMI pAaHUX nNceBpopfganbHOCT
OCKIi NbKW WKann ycaycnyy THaigii BalUWi MHman a
HECUHXPOQHI B@BaKMU BU3HAUYUEHBY ANEOX MK @ aywl
po36i xweani .ya@y ypaxyBaHHAM OAHOMOME
nceBgoganbHOCTEN, a TaKoOX CUHXPOHI 3auyi
COO®@,361 XHI CTb WKanNnum Yyacy CYNYyTHWUKI B
nceBagoganNnbHOCTEN MOXHA BBaxXaTWu BeNnNuyYuUH
3 ypaxyBaHHSASM pPpo36i XHOCTI WK anig, 4 ac
BUMIHDY pfaNnNbHi CTb MOXHAa 3anucatwnm 49K

D ngy(X X2 & W2 @ +)% h (10.18)
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Y uim cumcrtemi xXQrzhpungAesi GOBMURI WEeHH

HOTWUPWU Pi BHAHHSA, TO6TO nNoTpi 6GHO BU3HA
4-Xx HaBiraui nHMX CynyTHUKI B.

Po36i XHi CTb WK an yacy MepexXi HaBi |
cnoXmpavya He € E€EAUHUM AXepesioM NOMUIAO
TomMBay anbHOMY BUT A4l cucrtemMa pPi BHSAHDb

Dowiy(x %)? & W2 Z+> h 1, (10.19)

ne, -MOoOXNOBKMU BU3IHAUYEHHSAI-GNMscyersByaqToOHIV/AKIa HWO € [T @
NPOrHO3yBaHHA e demMe pwa G 0 BMoorxonm 6D & 6 eysanceTyo
WUIBMAOKOCT I NOWMPEHHA poadioGEWRP A RWHP o
HaBi raui nHWCN CCOYMByaTuyHMUKE p@3X N6 akK&nNomppAEH
CUrHani B HaBiraui "HMX CYNYTHWUKI B B Mi (
anapaTtypu cnoXumuBaua IT &anaoBXMIMOCOHKI 4Y3eapBea3f W. [

O6uynmcntwsBadu bopToBOro npumnmayvya 6e3n
CUMCTeEeMY PBBRARAABOYUBNOPAMOKIYTMHO N KaOBKYD O B &
FrOAMHHUWKI B. B pesghb@s@BaKAWb Gl @oma N6 ap@H)

OpHaK KopMmMHQys3apinoaAPi 6HI He nNpPpAaMOKY
KoopAawhHimpwTa, ALOBT OT ajf @K aBpMTCOOBTMAX. X, ¥3aED' pA3!
W porT oI, JOBT OTOIW i BUCOTOI BAPAXKE
neEpeTBOpPEHHSHA npocTtopoBux F,é&mi(npcieb)ag H BX

LeKapToOBY cCncXxitemry koopauHart (
X =(v #)cos Fos |
Y =(v thcos Bin |
Z=(v(1 -€) #sin ,

a

V= , (10.20)
V1- €?sin®> F
=21 -1,
f_ab
a
pea b,e, f-Bennka niBBI Cb, Mana niBBI Cb,
3eMHOro enincor-pagpi aaoBHOQPOAINI APol e n

TOYKOKW nNnepeTunHYOZAppEMmayc BOBDBEWMIO BEePT
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ObuyumcnwBay ©OGOpPTOBOINro npuimmMauda BUpPI I
npuseefgeHNX (o @BNMByMe 3BIAMAPGMVIIMM KWK OIS UH a T
po3paxoBYye€ WwWuMpoTy, L[OBrTroTtvy i BUCOTY HE

B cucrted®d NWSPexi o B MNPOCTOpP OKBOYO pe/mi Hra

—wMpoTa, pnoBiplihad ) puewmc dphcBrnidWaadeTbC:s
KoopAaWXHYaZBm AN OB igrHOOP ATOMY P O3 paxy HKY

3 5 -1
F :arctggiZ 2oV 8
g\/X2+Y2 @1 v+h =
Y
I=arctgy,
(10.21)
2 L2
N SEA G
cosk
a
V= ,
J1- ésin? (P
AKwWo BhEODoTaro opmynm € TOUYHUMUKU, B
BUKOHYETbCHA MeToadamMmMmu NOoCANi AO0OBHMUNX Hab
i Tepaui W ANS OTPWMaAH HBAM 3CHAaAHBT@IBMEEAT P O B O 1 T
Ak w6, Y, ZBM3 HayeHdK o Owiagcblbe BOT CUW KON I
Bi o OMI napamMeTpu nep8AoagyrogacnoMaT @MU :
Bi ognoBi aHuMnM \dNMroputm WGS
ZA Q
P/ n
T-¥ @
X
Punc. Nep27TuH enincoiga Yy NNOLWNHI
KpimMm kKooppaguHaTt i yacy Taphaga® " fCdC
sBO' © O dztsmdzts wn g xizozs y WBUAOKI CTb) . an4a

gomepi BCbKMUMN cnoci 6,y as3nNBeo pnopTaHUMGRO 4yomi VK A K
Konwu Bi go3vba xio AMKPAHLAEA H MK A Ha X 0 MK E€HLIEA ¢

TAMOXHaA Ppo3ypaAXKPEEMBUAKCITHMTHMKA papgiansb
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306NNXOHWHEKTEZ&YNYTHNK a, i BU3HaAMaN@WNT N £
gomepi BCbKMWN 3CcCyB YyacTOTuu, WO npunmacerT

Ane dGakKTWUYHWMN 3CYB, AKWIN BUMI POETH
B/lacHY wewhedacaCarizxea ¢ Ipi 3 HMaUld T O T MOXHa poc
CKnapoBy BANacCHCIeyKNBa ME DKARKY Ha CYNYyTHMWI
pajgi anbHMWX WBMAKOCTEeW 3a Hanpamkamm
po3paxyBaTu: CUBRAANGE'T@KATTRAMO BCTEe MW KOO )|
OXYZ, ymMe [ WOHWNMBOMALKOCTI i bak TMUUHNN L
XapakTepwus3 g BY aQMHPOACMHOOK OMGe’ penKkaTi aa H a

B CHC BUMI prOETbCSA I e OBO/RCG3OBManE a B A B aAH
NnoBepXHI NPpUMMUNHAT-B8AO0 adld )MSoA/mea A WGSB,AK O
oOcCob6G/MMBO Mprmakiamo@maagky, HQEO®KCOAOTBWYAB
AKa BIi gpaxXxoBYyeTbCcsda Bi A4 NOBepXxXHI reoi pga
B OG6opToOoBMUN npuniacauwma@GH@Gaszaxwnag vbagaenb € |
MO e NY1uC a//MEKHO € piauM e HUD B X B g A TAWT S 1000y 4 bT O Y |

NMeBHOW WNPOTOHW I OOBT OT O Mourdulationp,o 3 Ppa:
nNoKasye, HacCcKi NbKMN NOBepXHHA reoiga BuULul
XBUNI T eoiga nNpunmMmay HOTH3yp 8BMTBOYrey.i NoKa

Takum distoaad,?2 Odze stod I8 dzo dolsts ldeboiff 'z il &30 ) j
H1 4 BKIJ/HR@La e NHE

-0064YNMCNEeHHH 3 a JonmoMor ow edemMepwuAmart
3HaAaYeHb KoopaguMHAaAaT KOXHOTINOo 3 4Y4YOTWUPbOX C
-BUMI pPtiMH@BETXYOAXEHHSA CUTFHanNy BIi O KODXH
MYy nceBabjganbHOCTI
-0064YNMCNEHHAS NMPAMOKY'TeXYKXZL K D O P B KWBAUTNMA [
yacy nNpPOXOoaXEHPHERSTOMMHD AWV HUKI B,

-0064YNMCNeHHH reoges3unyHnx K OO progMHmers. u
BUCOTMW,;

-00UYNCNEHHATWRIMNBAKO®BT | i daKTUMUYHOT O
KyTa 3a i HpopmMaaloTepi BET® KB U BICIYyBHI 4yacTOo:

-po3paxyHOK abcogOTHBOT aB BMET DT UT aHHA
rpaBi Taui nHoro nonda 3ewmMni ;

-po3paxyHOK M12ArXHOI BTOHF 0OF O K yuT a 3 BUKO |
Mar Hi THoro nonsga 3ewMni

Lle OCHOBHI onepauyi i, WO BMUWKOHYHKTbCHA
CHCHacnpaBgi obumcnwBay 3anporpamMoBaHm
onep,auHl 10 6X/IFMHU XERIHHH M X HaldBagaud. WHNX

=<
o
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10330 0CItsted, Nt o dzd oD sk Is diaBOUsdsE @z
| f debffel s JARS Sto H qz@O s 5y dz' fls! dzOe ' ¢ Oy

Mpwn CcynyTHWK OBOM A4 VNHIBETIGTKRATQAY & T KY B M 3 Ha
NPAMOKYTHI M cuUucTeEMI KoopAauHart, a norTi
KoopAuHAaAT, 3apgaHy Ha TOMY ymn | HWO MY
BUKOPUCTAaHO 6e31i 4 pi3HUX HAK NPAMOKYTHF
Moga&awmaTeM KoopAaAMHAT MOXYTb OYyTWMU 3 MIi wWweH
BI AHOCHO OAHOTIO HaBKONO KOXHOI 3 ogcei
LEHTPAXMOKYTHMNUX CUCTEeM KoopaguHart, MO X!
CTUCHEHHS4 .

CynyTHUVKMonBMa 4yn 4Yemipumnagma poobdOTMWUM 3 Nav
KoopAaunHartw y BCeCBI THIi I reon&88 Worldi 1

Geodeti c System), AKa cno4dyaTkKy i CTBO
npuminmadyi B MakwTb MEeHI, 3a [poOnNoOMOT O 4k
K opog MHaAT . B ubomMy BUuRnapgky npuruhmady asBT

WGS-84 B noTpi 6HY cucrtemy.

ana TTJNTOHACC oOCHOBHOW € | Hwa 3[@39@&@ nbH
OcTtaHHAa 1T O0BOR)I He@BMAYHO BBApiI BlaRrRpAME
cmcrtemMm KO8PQ.nH2a +8 4 WEGEI r3amd TULECHRH, ’)KO Y a B R i B
o cvsmX , Y i Z € He3HaUYHuUumMun i C T AAHI@®B JBSCTED
Taku Tpeba BpagoBAyBaRAM NOKMOKA BM3IHAaAUe
06’ e3kaT PaxXyHOK BIi AMI HHOC TQi0o CAMCGATTEANI . K O 0 P

Cnip TakoX nam' artraTwu, LWo Ha poci nwco
OOKYMEHTax aepoHaBiraui mHoi | Hpopmadui
cTemMi Kobddaowma ae niCiKc oion i PKopgabd @kBHC LCKT b
TUMWN, AKI Bumpgpawtb CHC, MOXXe agocdrartTy
KpiMm reopgpesunMyHuUmx KoopAaumHart, B TOMY
OBepxXxHewW enincoi AT@ad K & GKCponivraHiyy BBUM3CHOATUYA, €
an piBHEwmepephiga pi BHeM MOpSHa). TOUYUHI
A TOYHOCTI BUMI pPlOBaHHSA T eofe3UuMUYHOT
B Wi reoiga B pAaHin ToOouwUui 3a AonoMOT
ona. OpHa 3 oOCTaHHI xin i EGM nPHE nwawe TroHMHSA
BKNnwyae B cebe 130317 «Koedi Ui eHTIi B
BUKOpPUCTOBYHKWTbCA Habarato npocTi wi MO
AONOMOTIOKW pPO3paxyHOK nNpoBOAMUTbLCSHA WBMWA

w O
=

O X W™ I O
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TO
B U

oT

YHiIi domy nNoxunuoka BU3HAaUYeHHA abcont
KopucTtoBYyBaHOIT wMopge-ni i M®BXem.40CAT ar
Y TmaGeKk a3 aHO Ai ana3o0H NO0XiMmdOWaEY euypHoso, T
pummMadto i Ha Pi3HUX CTaHLUI AX 3aom@miagamm

MMoB I pR=®85T i

I OdgsrdBBE w1 ¢

MapameTp rMTOHAC GPS GPS+T NOH

Ki nbkKi cTb cnpas 24 28 52

MoxvmberwaHaweapmwsa | 3,31...7,80 3,38...5,36 2, 4492,

MoxuvmBeKaHawemwsno 1 3,27...7,20 2,71...5,85 2,32...5,54

MoxvwBwaHawsewwsan 977..1956 |9,27...13,54 7,03...14,13

H

CepepgHs=s Ki nbKI ( 8...9 10...11 18...20

aBiraugi "Hux BMU

SR

W M T WO PO I

A S © R v

AK Wwo B LOKYMEeHTax aepoHaBiraui mHoi
Biraui "THOMYH& OBIMKI @ XNICET DBY KT HX ASUG T an
Al anbHa nNoxunbka 3a paxXyYHOK HeBiamMoBI
K M. Y Twnmx BMUNapgkKkax, Konnm anapaTypo
NYyTHMWKa I, O-mBPajy MaBwUE 0B a g HPCSH o cepe
OAMTBEPYUYHY, T O p ayg3 HanyeHEEA O NKGRIMAH SArK /a0 LLBY

Xe B ABa pa3un nepresmalysrmlm sy TEWOMATAK Y |
L1l O abconwTHaAa BMcoTa hegsebgleOHam,3 TROO MW
SHAYEHHAMDXAOEOBHAATUN BeNUYNMHUM 1 KM.

| f dzel O tfgdfists dzts y § dzdzv  fleQ bldsttagcR' fipls ¢ dzO@o ' @

Mo Xxnunsa TOUYUHI CTb BMNWN3HaAa4YeHHA OanbH

OXNO6K®DMPM 5.d0M. AneoytHi CTb BUW3HAUY EOHOH € K K
M3HavYaeTbCA He Tia@b&8K®GHEIAENH NMO XM® X 10 ao

cy

06
MO
ne

NYTHUWKI B Qi®'AeOK TCaA MO T O
MpunycTtTumo, Wo @éa@yNymeEBMARKI I B O0f
MnpaBi nNi HIi T nonoxeHH4a D aca 4 alkdT. b2c85) . 3

XnNmnBoro bpDo6he(wemoHuga «poMba») Oy aeax3Ha
PETUHY nNi Hi MOmMeIOXXK eiH BKIanpenp &y WYl 1 3 b K |

180°° MNoxmMmbBKa Yy BOGHEKAR HIX YMIOKL Sxr eoMeTp

MO

Xe 3pocTu B Kinbka pasiB. Mpwn nebieH]

T akoX BM3HaAYaAaMOTKNVNBOMOCTDHEOX CEEAm I A H |

B U

3 Ha4dYeHHH KoopagunHat 3 HaxXoaAnWTDbCHA Yy
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po3TawyBaHHA CYNnYyTHUWKI B. Ane 4aKuwo B I
3HaxXo4AUTbCHd bDENASYT HMIOK NP, TO 3a TMnNeBHMN
BuoOpartTacki CYNYTHWUKMN, B3a€EMHe po3TalwWwysBa
HaMbi NbwWy TOYHI CTb BU3IHaAUYeHHA Micuys4a.

AD

\ AD \
% D2 \
Dl S =

—

Puc. 10. 28. Bnnume TreomMeTpwuyHQAarOao ogkaekHHA

an s OULBRARWNBY reomeTp M YOHOOPraoH N M a KKTpou
reoMeTpPpUUYHOT O 3 H DOPe [@ilutron of @recisiorc Bie 1M Y N H
Kpuntepi o DOP BM3Ha4vYaeTbCcd 3 TaKWUX Mi pK

AK wo nos3wnuyi i HOTUEGB OXKaGRY MATXMAITKMI BA Ki
6araTtorpaHHuMuKa, TO, 3'eaAHaBAMAaA K XANVHE@E'Me
UunmMm Kpauwe B3a€eMHeEe po3TalwWwWyBaHHSH Wy T
Takb6bBnor@A@aHHMUK a.

BennumHa kputepito DOP npuinmaerThBdg 8 3
3 ypaxyBaHHAM agesakoro koediui eHtTa npor

pop=_X_ (10.22)

MHT

BennmuwumHa DOP, a K npaBunno, KONunBAETEL
wo npwu DOP < 4 3ab6e3nevyyeTbcCcs OBOW CEOKKTaE
BukopumcrtoBywudyu pgaHi 3 anbMaHaxy, 6opT
Kpuntepin DOP, BM3HavYyawyYmMm Kpawy 4yeTBIp
Ki NTbKOCTI H a OaHui MOMEHT yacy. Cepe
BM3HAaYeHHEA empwal g MGMMWUBI TbCSHA 4K

s, DOP 0, (10.23)

LE€*—cepefgHbOKBAApPpaTMUYHaA pajianbHa NOXMU
3a paxyHOK oOnNnTuMuManbHOIoO BUOBOPY AnA
TOUYUHI CTb BMU3CHOA YeBKHTHEB M MYy €eTEHCA B 4. . .6 pa
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visydz Mils! odL dzOyJ dzdz?v S tststcH d dzOIs

TOYHI CTb BMW3HAaY®H KEBAUT3RHOA0UPBABVRHUERTAH O B H U M
yMOoOBaMMu:

-TEeXHI YHUNU MU XapakTtTepucTtunkamvum/ -9&RE
Bi AKpPpUMTOTro ANd UWUBI NbHUWX CcNnoOXuUuBadi B,
-WTYYHUMU nNnoxumbkamm, B BCenaoexHivBMamd i BN SB

S/ A (obmexeHOro pgocTtyny),;

- MOX/NINWBUM HeBIi ANOBIi AHOCTSAM T eofMBe3uny
won p n aBa TGPCSK Cc Ti e MBAW, K OUpOLECTThCEBAY K a pTaXx ab6o ¢
HaBi raui "HoMy KoMNOnekci

Mpn BUKOmUDBackeHpie 4 Hb O K BNaogXpnabTKMMy HY B U 3

nosunui i amMpeiHwma \GP SgriAagalwT b
-ToOpuM3OHTanNnbHUxXx0L.KLdomgmnHartT (
-abconwTHOg=1B.200 Mmu (
ana Oui HK WU TOYHOCTI HaBi raugi MmHWMNKX

cepegHboOKBaagpaTWUWUYHI N oGPHO K 01X WB PBMNE3 PHOABHO

B peXumMi obMexemonso pgocTyny

-TOPU3OHTaAaNbHUYUX SKXMon;amHatT (

-abconwTHO=TB-BO 0 MU (

3 ypaxyBaHHSAM «KTeoMETaAPHAWORIO mpa X @ @
BM3IHavYyaTtTunmcsa HAK:

s, =DOP 0, (1024
s, DOP Q,
nes , {n —cepefHbOKIBROIXPWETKMMH HBELAROPIMB WG T ain
Koopavwamaomopun DOP = 1, 0.
BenMmumHa reomMeTpPpUUYHOTro dGakTopa, A K
npakTMWYyHOT HaBirauyi i DOP = 5,0, wMaewmMO

-Topn3oHRKagagppapuxatmn250 4v;
-abconwTHO=380U4 06 nm(

vssydz Mils! odL dzOyj dzdzy h o dHC sMis

TOYUHI CTb BUMI p 0BG HEHKOITERLB IMELK DICITM  C N O C (

BMUCOKa i oui HWETDbCA B pmi meun x0, gxew/ecn,
BUMI POETbHLCA WKE8KATKMMOMA@TPIiI B Ha T OUgoMm HY
BUKOPMUXCTTbBEHAYN PUMUMANbHUKY, po3pob6nAawTbCA

327



3

a

M O
B
a

T
B

n
H
n

7
y

P
a

B

- B 9 4 1\ 4 0 O T
O 0O 9 w OO0 OO0 IJ=1h v

QO

nnuwawTbCcd A[AN1A KopucrtyBadyi B HeBi 4OMMU
e BW3HapgeaBeTpbiCBAC blK&A M cnocobom, ca B8R
MOKI CTKW 3MIi HMW NOTOYHUX KoopaguHart. Ll €
e | BUKNUWKAaTM [JoJgaTKOoOBI Ob6MeXeHHS4.

KTMWYHI WNnsaxoBuUKW KyT i WwnaxoBa WBWAK
X BuUuNapgkax,b K@ masimg KCiHoE ' (¢ BriveeapKel BCUT LY
3niB (55,6 kKm/u).

10.34A 2 dzC y' s5dzO0dz' dz' ¢ tHIsH 5o dzj dadzw
ANz dzS y' sdpartsdztisdzg dedgsdgB aeTbCcAa KOoOMMNeE.

Or pamMHMNX 3 ac xoges,  3napbne33HNacy4eeHHH C M O
Bi raui mHoOT CYNYTHWKOBOI cmcremwn oo,
ABUWWNTMKM TOYUYHI CTb | AOCTOBI pPHIi CTb BWU
MigeEpPpy xnyonpaBKW T OAMHHWK A | rapaHTye 1
| CHTypem BUAKM cunmctTeM PYHKUI OHanNnbHNUX AO
-6opToOBI , K I He noTpebYyWTbL ANA CBO
TaAaTKyYyBaHHSA;

-Ha3eMHi, B AKWUX BUKOPUCTOBYHKTbCA P
PUTYyBanpHI cTaHui I

-CYNyTHUWUKOBI |, B AKUX WNKPBMKOpPaITE MM
eyl anbHIi CYNYTHWUK W, THEQOKXe melyawHBKIOKWE
rdWwjtejdzy Odz' dzgd?2 d3j IstsH o dL dzOyj dedzy € ts
Pob6oTa Ha3 eMHMUX i CYNYTHMWUKOBMUX dy

CHOBaHa Ha BUWUKOPWUCT aH Wifferegia-gBe poevH LHiHa JTE
OndcdepeHUui anbHNUN MeTOn T P@HcaEEAHENiie HHoa

MOHY i nepioay yacy MoXMWnOo6KMU yepes
HakKoBIi . CyTb MeToOnaY NONAT ae B Hac
eUui anbHa-KOPMTYBABIBG A CTaHLUI 9, KoOoOpAl
YHI CTIHO. Mpwn i MaaHii T aBHCUTI @i H, 0 BB/ME3HHIia 4 a IO T b
NMOMOTIOKW CYNYTHWUKI B TaKWUM Xe Ccnocoboa
opguHaTtTwnm cTaHUiIi i cBi gomo BIi go(Mpi, 3 HAL
YHMNX i BUMI pawwmpu T3 @asie @B U dinmo n p aBK
TOMATUYHO nNepeagAlT AEHAS HB U IO GHOYBUBEA lX® H
HOT cTaHui T . Yy DOpPBIGIBIBXIOMPMB HIA Y4 8BXB
opagouHAaATMW, | COYTNPYUTMHaUHKi i B 3 TY¥B A ABBOB MHUDYMEYT
UYHIi CTb BMU3HaAaUYeHHHA KoopagumHart.

328



3 ponomMOrow TakKoro MeToAy MOXHa np
edpemMepunmgHMx nNOoOXNOBOKBIIA BIOXHAOBKI Me@EPI
nownmpeHHAa ppaeoxx@raareonpaBKn 361 NbWyeThb
Ha 1 CcM Ha KOXeH Kiawwielir.p Bi AAaNnNeHHA E

AK WO nNepepgasBaTu NOoNPpKEBXMA MoHea3TNO,C eTPC
wo 6 | Ha3eMHa cTaHUi a, [ 6GOpPTO HIMWHM N P U
™ MXe HabooML Yy Ny THUWUKI B. YacTo 3aCcCTOCOBY €’
MeToAy, KONnNun nepepgawTbCca nonpaBKW He |
BUMI paHUX nNceBpgpojganbHoOCTeW [ANSA KOXHOT
I H Wi |, 6i Nnbw cKANapgHi oW de pae HEIU MINDBIH T p iM3e
NPUMUHATUX CUTHAaAnNI B.

Il stelstso WEZdeS y' sdzOdz' dz H -Bsatf e saugyhetzdzion A E

system) AB N AT b coboto CYKYNHI CTb anropwu
3abe3neuyytloTb MOHI T captenenrouslintegrily menibodny i ( Al

l cHga Buagun Takor—&AINI DAAIMT o OOwWMrIgyB a 3 act
BUKOPUCTAaAHHI HagnNnMWWwKoBOT HaBiTrauyi nHOT

RAIM (Reciever Autonomous Integrity Monitoringya B T O HO MH U N K C

w

Ui ni cHocCTI B NPpUUMaANbHUKY . Moro ui namy
- CBO€EYaAacCHEe BUSABMOPHHIAOHM®T DI ICKOIGTTIHWNK

Moro 3 06pob6GBKKW HaBiraui "HMUX BU3IHAYUYEHSDb,;

- oLl HKAa NOTOMHOT NOXMWOKW BU3IHAYEHHSHA
eKinaxy, SKWO LS noxumbébkKkKa nepeBullye a[or

- NpoOr HoOS3 ui ni cHocrTI , ToOGTO po3pa
npayxXxoymy ny THUK I B i TOYHOCTI -ARBiaagalyi i
TOMB 3ajgaHUM Yyac 3 MeTOW nNonepepgxXeH-H.
TOYHI CTb | Hapgi AMHI CTb HaBirauuyi 1 B Ui W

Po6oRABM 3acHOBAaHa H a HasaBH®@MRBAILI TH.ag W
pMmMmMmatlrTbC S CUrHanm Ti NbKMW Bi O a4ioxr np
| NTbKIi CcTb An4 BMU3HaAaUYeHHH NPOXTHODNPOBRE K
i T, AKaBuMu4yamHo, 6y pne BMU3IHAYeHO, ane B
Kas3aTun nNpo TOMHI EpPbMBWBHAYEWMWXe BMUSA
| AHeAaXxXoAXeBEHM He Bi ANOBHIAAE KPAKD WK M
YNYTHUWUKI B BuUJaB He[JOCTOBI pHigB i HPopmal

ONnRAIMHeOoOO6Xi AHMUWN HAK MiIi HIi Mym. we OAWUH,

0O 2 0 S X 3

AAIM (Aircraft Autonomous Integrity Monitoring)-6 o p T 0B UM aB T C
MOHI TOPUHT ULiNnicHOCTI . Bi H &AIM.KBY BlAHI@
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mMnagkKky HapagMi pHa | HopmMauyui 9 HapgxXxoAWUTHLb
OPTOBUX CUCTEM. Ha i 6i nb up wvHaauci TS0 MNBPUOK OKpPOY
i T@8k@ 1 Hepui THma, om@EVemaHab®a ABowmMa

apgi omd sDWiE/ DME) . Lla i Hpopmaui 9 BUKOPMU
K RBIMToG6g/mMa KOHTPpPONKW Ui Nni CHOCT I [ ni o
M3 HaAaUYeHb. Hanpuknapg, i Hepui MHa HaBiI I
KoopnartToK n o CHC NPOTAT OM KOPOTEKMUNX n
aBiraui MHI AHTEeHN BiaTA MHAOKOE MeCHIH |4 anM a HIEHE
poTAaArom nepioai B 4Yyacy, KOoOnwu B none 3C¢C
B opToBMIN mMm@ExK@avpxgogapomMmeTpumyHa BUCOT
OBI TPAHUX UCDBRARKROPBCTMBBYETbCAIPHLTST OBpAB
lcyuAa nNiTaka nNpwu HadaBHOC TN P UT | HBLAKB/E OTEPTHB
| TbKW 4YOTMWNP biOXPpOPWMBWIIHBAEKH BBO B U COT KN N O
ATy NMOBEPXHI TMNOMOXEHHS4a, aK a MO Xe

Il ni cHOCTI . | HpopRm&KULIAO3IBOO S @ NCO OB W MDA
NropuTtmMi B MaTeMaTMWUYHOT dbi nbTpayi i +
|l ABUWEHHSA T X TOYHOCTI

sz Zlsdzed S ts9° MdMmisd &i3d W EZdeS¢ y' tsdzOdz! dzts G |
Based Augmentation SystemHa3Ba o006yMOBMANeHO TWW.T U

O I 2 @ 1N T OO0 w

O 9 = 34 = 3

nepepgawtTbca Yyepes3 cneyi anbHIi, AK nNnpas
BK/THYalTb B cebe Ha3eMHI ONOPpPHI CTa
CYNYTHWKI B, OCHOBHI cTaHui T, K I 006
nonpaBKW, a TaAaKoX nNkipepapaepewilib cNaAnQp
HeobGOXi AHY | HpopmMauyui W Ha TreocTauUi/OIHRAPKY
NPANMOYRBYTHMWKA NpPpUMUMaKwTb nonpaBKkKWu pgnsa T
BpaxoBYIWTHb T X [ TUM camMum Ni 4B ULWY K

Mi €W aXoaADKeWwiHMI CHI CT b .

FfeocTaui OHapHUR CYNyTawKme@®/MMP N HAaABIOMy
CYNyTHWK a, 36i Nnbwywuyun papgi oBmMagnmmMi CTb
3o0Ha SBASIBM3HavyaeTbCHA 3 OAHOT O GOoOKY
reocTtaui oHap H(OBrOOH ac YANOYCTVHTUbK aB e-JT R M)T,0 P& € R
A@po3TawoBaHi Hia 30e/VAH |9 KCoTia, H uBiiiAanoBI AHO,
s TepuTopi a 3a3B.lbYamimcma ek Mp 0 3T™Md NDWM 124 K
Ha3 M BLAWM GKHNIMMH

Mpunknagew pRIHHSWG ¢ $Wide Area Augmentation System —
Cnctema @MYHKULI OHanNnbHOTNIO AONOBHEHHSHI 3 |
Cuncrtema CKnapgaeTbcCcH4 3 KOCMI YHOT O i

330



cCynyTHMWK I BWAASHqEOTpeMWUIOT b C 4 3a AonoMOT 0l
6as3zoBamHxyicit ( Ha3 e WAADN. C@Y ™MYeTHH U K 1 , wo no
CUrHanammwu Tepuntopiw CUWLA, cCKknapgpatlThb K
WAASMae Ty X 4YyacToOTy I CXOXY CTPYKTYPpPY
B GPS npuinmayax. CynymoeimikcHmme aa [ a kaT b
nonpaBKkKu O edemMepwunpg, 4Yyacy, napamMerTpan

CnctTWAASC TBOpeHa ANnNA [AOoOCATHEHHA MOXIIL
BCI X eTanalxhA NMEOKIBLOIYFOUYMU TOUHMUNA 3axi g
MoxXmnMbkn BU3IHavewHmmagxdompmgmPpa= 0, 95) .

Yy €EBponi T a A3i TakoX PYyHKULUI OH
PYHKULI OHaNbHMUNX LOMNOBHEHGL. Yy €EBponi
EBponencbKOTroO KOCMI YHOT O areHTcrTBaA [
EGNOS (European Geostationary Na&vig
PYHKULI OHaAaNbHWM L[JOMNOBHEHHAM He Ti NbKMWU
Gal il eo. B cucrtewmi BUKOPUCTOBYHKTbCSHA T|
6i nbw Hi X 40 cTaHUui ”n, po3TawWwWoBaHMUX B (
TOYHI CTb B W3 HaaTy €0H/MHUA3 bKKOOO POAAMHHO T O Me T p a .
B ekcnnyaTaui w AnA 06e3KOWTOBHOTIO BMUWKOEF

B AnoHIi i po3pob6bneHa i MSAX(MultivfunctionaB vy € T
Satellite Augment ati on System), A K a
CncrtemMa BKRIO®aAaE€egBBm T eocTaui oOHapHMUX cy
cCTaHUIi iA.

1 OL j d3dz' md Mis j d&3d Wkd y' tsdzOdzr dzddased H ts

Augmentation System).Y Takmnx cmcrtemMax nNonpasK W
nepegawTbCcs Bi A Ha3eMHMWX JciTraadkudX i g i6a s a1
nNo i HI AX Uunmpposoi nepepgaudyi O aHMUX VD

Mi XHapoAHMUMM oOpraHi zauyi 9 mun.lle7u mi7/be HMI ug, i
GBASBMKOHYE€ HaAacCcTynHI by HK LI T
-3abe3neyeHHS NoKanbHWX nNnonpaBOK A0
-3abe3neyvyeHH®H gamwmxcuncrtemy GBAS;
-3abe3nevyeHHdA JgaHuUX AnNAa KiHueBoOoi A .

rnicagwvm i T.

-3abe3nevyeHHHd NMPOTrHO3YBAHHY I QTG B K

AaneKoOMi pHOro paAxepena,;

-3abe3nevyeHHA KOHTPpPpoOANtw Ui ni c Haowsr i CHCK

AK wo wmepa@axGBASoxonntwe Teputopitw Ui N0l

po3mi pomMm Bi g 400 pgpo 2000 «kwm), TO 11 H
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ni gc uc IGRABJGroundbased Regional Augmentation System T[Mp u kK n a
MOXe CcnyXxumtmn G@GRBAS,pawmo Nox¥@BANKWE Tepurtop
3enaHpgi i

Y BuUuNnapgkKky, konnm GBAS Bknw4yae B cCceb
AndepeHUui anbHI NMonNnpasK H @UMIKaoNpeuHEHD 6 B ¥ 1@ T &
Taky cucrtTemMy Ha3 WwAAS Lol Amra AugnmestEnoIgstem
Hanb6i nbw 4YyacTo Taki cumcrtemmn BCTaHOBI/

3abe3neyyBaTn TOUYHMUN 3axi g Ha nocapgky

10.3.5M Ot O Is | tearftidsls(td s@cf{ T Istietsd B ts d3iz wty @ dzd R

s dzOmdw * € OgOY" deHefROIststc’ BadE.HO Bi 4 T
pMmAdYHONKAT OpP MU CHC MO XH a noai NnTwn ;
aBiraugi mHi, noo6GbyTOBI

Mpuninnmau CYNYyTHWUKOBOT O HaBi raui-nHo
npunmnmae) Mi KpocxemMa abo CYKYyNnHiCcTb MI K
3abe3nevyeHHaIM, 3aBaHHBaTHNX NI Miainma TC/H
Ha BuxoAai KoopaAauMmHaTtTnm o06'eKTa B MNeBHOM
6opTy B HAKOCTI camMoCTi MHOT O HaBi raui |l
AaTuyunMKi B HaBiraui mHoro KoMnnekKkcy, BuUA
o6uymnmamiwyg FMS) . B ubomMy BuUuNnagky npumnmav
I HAMKaAaUui T | ynpaB/i HHSA.

SdzOmM—-— @6 nagHaHHSA, 1T¥e) NMOEONHYE B coo06i
BM3HaAavYae TPuWuBswUMIOP HIK TKAOPOOPTOYN, H afToMB I O T Y , B
BEKTOpPp WANAaXo0BOI WwBMUWAKOCTI , a TaKoX 0606
i Ma€E pag cepBi CHUX | 0 OB I O K O BMMPXN CHTYPHOKI
WOB C T aH®BL/KEKA Ni Takax, K I He MaoKCTTba HHHab B
nokoni HHA. JAnsa 3ab6e3nedvyeHHA Ui nRAIMocT I

s zOfrolo nagHaHHA, o CKNnapgaeTbCcsa 3 Ha
nepepadyi pAgaHWX B HaBiraui "HMUN KoMNNekKkec
ENPOCTO OAHUM 3 AaT4dyunki B HaBi raui MHO
HaBiraui nHoi cunmcTtemMm). O6GUYUMCNWBAY BMUKC
i Hpopmaui eto BIi A4 I HWMX HaBirauyi nHmx 3a
Ni 4B LWEHHSA TOYHOC HiaBIiir auyH aifHinXH O BMI3 H a -
obumnmcnweBauyi 6i NbW NPOAYKTMUBHI I  [BOCKOF
A, TO I Hpopmaui g MO Xe ob6bpob6nNnAaTuncs 3
epekKTMUBHNX anroputmi B.

I
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s zOmM—-awbnagHaHHAa Knacy C, aKa i Hk,nan

3abe3neyywTb aBTOMaATUYHUK I ANpeKTOpH
GOpTOBMM KOMND/IEKCOM 3aBXAW € ABOCTOPO
CHC BukopuctoByeTbca B HK, a "W i Hdpopwm:

W £ 2T W 30 T 3
S 9 9 o0 T O S

~ 4
o

(o8]

hN(

(@)
QO

O w x 2 =2
o 9 O O Y

"

® T W@ X W O

KopucTtToBYyBamgT@u K UL | al/ATXOPM T MI B pob6O
oyec.i O6pobGKM I Hpbopmaui i . T. 4., 0
byagoBaHO» B KoMNne#H@mwi ramcvemanorniobao
napgoBOKW YacCTWUWHOI. B cuny uyuboro yi Qs
aXaeTbca 61 nbuw Ha Al piaHCUIM, A KH | MK aKBMA/ICOI , B
raHi B ynpasni HHA | I HAMWKaui 1, a 3Be
pe3 6aratTo@PyHKUI OHaNbHI NynbTW HaBi T

1" H 5B tc OdgQ atzday O ydzi2 siasdz0 y

3a pgonomMorow ©6GopToOBOro ob6bnapgHaHHA
we KoopAaguHaTwu niTaka i O aHi npo wnMor
ABHIi CTb 6a@a3unm aepoHaBiraui mHUX [gaHMUKX
raHax | HpAWKIaLKIITC TBbe MHKUWM XK NapamMeTpi B,
NbOTY. Ak Wo 3a pgonoMorow 6as3um pgaHUMX
4O MMVOMIMO U HMU MW KoopagunmHatamM i Taka i K
pwpyTy (MNMNM) MO XYJTibH iOyHTeM 6Bi MY3HHEA Y XHU /I
c, wo 3anunwumnanuceb [o TMM, non@BasB K ay i
3HaYyawTbCAd pPO3pPaxXyYHKOBMUM WIAXO0M.

{ Mdzts 9 dz’ ey ydqdizd WEdBgHOkzH H E Bk is&EBG t
Wla-HH OQMKartTop CHC, KPpi M PWMHKIGHBI®IB HAYeEeHd

oopaouHarT, MO Xe BUPI wyBaTwmn pAaA | H Wn X

KOHaHHAaM nonboTy (puc. 10.29).

Mi n®mTagnoBi AHO 40O pPeXWMWOESB & Brpma T y N H
XUMU PYHKLUI BayaHawmKsa TOPal

1. wdz' Yy 'BQude'iL Qoue Wn m-i mpmimmamMBoOp Nepexon
o BKJ/JHWYEHHSA. MpoBOAMTbLCA CcaMOTecCTyVyl
3M HaBiraui MHMX AaHUX, NOWYK CYynyTHYV
2 . t 4 d&ighEptan). Tfpn3HavyeHum pgnsa dopwy B
PWPYTY nNOANbLOTY Yy BUTrnNnaApi nNnocni 4O0OBHOC
XYyTb OYyTW O06paHi ni notrom 3 6as3un pgaHtH
opavnHar. B ndm aunKia T onppan 1 MO YKy T b 36
3paneri gb chopMNoOBaBNXH UM p EXWTHI B6.LY B O
NbOTY, CTa€e AQKTWUBHUM | OTPUMYE MNO3HE
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Cenexrt

Awncn Bumnk PYKOST
e ] SR
T NUKOLx 121 100 0: 14 TR
[1 - 1-0- 111151204308 :tz
Trimnille 2000 Approach PLUS
= ) =l ol [0l
P I wer ) Jfmie ) hux) |

/i HducreTa Jeppesen

Punc. 10. 29. Burnapg 1 Hddoopropwinimmoelia n a

3. it dYddiaviaio e( OCHOBHUM BAXKIOM@MHMN P M
B NONANbOTI . B uUuboMy pexunmwi MOX/TMBE OT
nitaka (wumpoTa Ta AoBrorTa), Bi ACTaHb®b
MapuwpyTy, 6i UHe yXWUnNneHHSsa BIi A idIBiW, 3@a@;
Bi g Ni TAKRAT HEMapwupyT Ty, WwNnsaxoBYy WB W AOKO
MapuwpiytTy SKoupmAadvaHgnkmaangnpoagnTtTb | HPoOpwMa
I CTUHY NMOoOBI TPAHY WBUAKI CTb Bi 4 I H WK X
HanpsamMoK i WBMUAKI CTb BITPY.

4 . tdlddBdVaywPoin) n(pus3HavYyeHMmmM p[Ana BUOGOP)
HaBiraui WHMX TOYOK i npoueagyp: Al r po
|l ntesection, User (ToukKka KopucTyBauda )

Ha pwuc. 10. 29 nokKkas3aHO | HQoOopmMmaui o,
CYNYTHWUKOBOTIO nNpuimmasapepgunman NA¥BRI Al T ¢

- noni To )HaAaYyHEHKT MapuwpyTy Nide@bn, Twun

- neneHr Ha °NUKOL 121

- BigcTaHb A0 NYyHKTY 100 ™. MWL ;

- yac nonboOTYy A0 NYHKTY 14 XxXB;

- ni Tak BiagxununBca BniBO BiIi A N3W Ha
306paxye Bli3ngkvmneHa BnNnpaBOoO Bi g CuUMBONY
noagi ny) ;

- PaKTUUYHUK wnL20°Buin kyTt (T

- wngaxosBa wWBUAKI @Tb 430 BYy3niB (K
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[ '] OlsktcO 104[H, [3s5k [S} [1461h].

stddstetsdz d2 L Of dls O dzdzw

1. Ak i nepeBar un Hacayaney TBHUMKKOOPBUOCI T aCHUHCAT € M
KepyBaHHI pPyX&®&mMummum 06’ ekTamwu
2. Bkaxi Tb 3aranbHI MPUHUMON QPYHKLUI OF

3. 110 aKNnx TpaekKToOpi AX py>xB&IDKHCEB ELTTYM
opo6i T.
4, Wlo cob6ow npepcrTaBnde r1rnob6anbHa Ha
sKcCMcTemMum BU 3HaAaeTe
AKI OCHOBHI CerMeHTMUW BXOAATb [JO CK
AK i cnctTemMm KoopauMHAT BUKOPUCT OBY
ModcHI Tb nNnceBagopganekoMmMi pHUKU cnoci ¢
AK BM3HaAayvawTbCHA KoopaouHATWU KOPMUCT)Y
OngakKunx Ui neW 3acTOCOBYETDbLCA B CP
dYHKULUI OHaNnbHI [JONOBHEHHSA?
10.BkaxXxi Tb @MakTOpWu, Wwo BNAMBAaAaKWTb Ha 1
11. Ak w MeToau 3acToOCOBYWTbCA AnNA ni A
CP HC
12294k 301 WCHIWETbLCA KOoOAYBAHHSA CUTHANI E
13.llo0 AaBNAKTbL CO0O6O0OW wWymMonopai 6GHI? CUT HE
4 HapahTe 3Mi CcT HaBiraui WHMUX AaHUNX,

© o N oo

15 Ak Bi p6yBaeTbcCcd nouwyek i BUABJNMEHHSA
npunmmaudyy KopucTyBaua

16. Ak a I Hpopmaui 4 CPHC BUKOpPE@RBH B B YTE
KepyBaHHSA pyxomMummMm 06’ ekTam?

17. AK i HaBi raui WHI 3afgavdi BUPI WYy T b

ni Takax?
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