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Henv pabomwr: o3nakomutcsi ¢ paboToii mpubopa X1-43 um wmccienoBaTh
aAMIUIATYTHO-YaCTOTHBIE XapaKTEPUCTUKHU MPOBOIHBIX JTHHHUN CBS3H.
Obopyoosanue u npubdopwt: nipudbop X1-43, maker ¢ HAOOPOM TPOBOTHBIX

JVHHUM CBSI3U, OCIMILIOrpad) BHICOKOUACTOTHBIM.

1.1 3AJIAHUE
1.1.1 O3HakOMHUTCSA CO CTPYKTYpHOW CXEMOW U MOpPSIKOM paboThl mpubopa
X1-43
1.1.2 C momomipio ocimiiorpada mpoBectd HabroaeHne 3a (popmMoil curHana
Ha BBIXO/JI€ reHepaTopa kadaromeicst yactotsl (I'KY)
1.1.3 Usmeputh codctBeHHyt0 AUX npubopa
1.1.4 Uzmeputh AUX npOoBOAHBIX JIMHUN CBA3U

1.1.5 Ilo pe3ynpTaraM U3MEPEHUH OIPENENINUTh TPAHUYHYIO 4acToTy Fypy

1.2 TIOPAIOK BbBITIOJIHEHWM A PABOTBI

1.2.1 Hasnauenme npubopa X1-43

[Tpubop nns ucciaenoBaHUS aMIUTUTYIHO-4aCTOTHBIX XapakTepucTHK (AYX)
X1-43 npeanazHaueH s ucciaenoBaHuss AUYX IMIMPOKOINOJOCHBIX YCTPOWCTB C
nuHamMudeckuMm auarnazoHom g0 40anb ¢ BocnpoumsBegeHuem AUYX Ha sKpaHe
AEKTPOHHO-Ty4eBor TpyOku (DJIT).

1.2.2 VYcrpotictBo 1 pabota mpubdopa

[Mpunuun paboter mpubopa X1-43 ocHOBaH Ha TOM, UYTO Ha BXOJ
UCCJIEYEMOTO  YETHIPEXIOJIIOCHUKA TMOJAeTCsl HANpsHKeHHEe €O CTaOMJIbHOM
aMIUIMTYAOM M M3MEHSIOIIEMCS YacTOTOM OT TIE€Heparopa Kadarolencs YacCTOTBI
('KY). Orubaromiasi BBICOKOYACTOTHOTO HAMPSDKEHUS, IMOJy4YeHHas C ITOMOIIIbIO
HIMPOKONOJIOCHOM  JIETEKTOPHOM  TOJIOBKM  HAa  BBIXOJIE  MCCJIEAYEMOro
YEeTBIPEXIOMIOCHNUKA, TMpeodpa3yercss C MOMOUIbI0 JUHEHHO-I0rapuMUYECKOTO
npeodbpazoBarens (JIJIII) B curHan ¢GUKCUPOBAHHOMW YACTOTHI IO aMIUIUTYE
MPOMOPIIMOHANILHBIN  aMIUTATYAE BXOAHOTO curHana. CurHan (QuUKCHpOBaHHOM

YacTOTHI AETEKTUPYETCS, YCUIIMBAeTCs U uHauuupyercs Ha 3kpane DJIT B Bune AUX



HCCJIeyEMOTO YCTPOICTBA B JIMHEHHOM U JorapupmMuueckoM Maciurade. Pazpeprka
M0 TOPU3OHTAIM B UHJUKATOPE OCYIIECTBISECTCS CUHXPOHHO C KAYaHWEM YacCTOTHI
reHeparopa. AHajgu3 YacCTOTHBIX MapaMeTPOB HCCIEAYEMOIO YEThIPEXIOIIOCHUKA
OCYILIECTBISIETCS C MOMOIIBIO KBaPIIOBAHHBIX YACTOTHBIX METOK.

1.2.3 Tlpunnun aevicreus ['KU

Huamnazon vactor npubopa ot 0,5 go 1250 MI'n mepekpsiBaeTCs IBYMS
noaauamnaszonamMu: I- ot 0,5 mo 610 MI'it; II- ot 610 go 1250 MI'11. II momnuanason
obecrieunBaeTcsl MPSAMbIM F€HEPUPOBAHWEM CUTHaNA B Auana3zoHe 4actoT ot 610 mo
1250 MI'nt, I mognmana3oH- cMeIMBaHUEM cHTHaiIa 4acToTol oT 1250 mo 640 MI11 ¢
curHasioM rerepoauHa 1250 MI'm. Cxema »snextpuueckas crpykrypHas ['KY

npuBeeHa Ha pUcyHKe 1.
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Pucynok 1 - Cxema snekrpuueckas ctpykrypHas ['KY

bioxk ynpaBinenus 'KU obGecneunBaer 0Osiok renepatophsbiii 0,5-1250MI'1q
YOPABJISIIONIUM  HaNpsDKEHUEM ISl MepeCTPOMKM 4YacTOThl reHepartopa. B 0ok
ynpasnenus ['KY Bxogsr:

— reHeparop nuimoobOpasHoro Hanpstkenus (I'TIH), renepupyrommit
HaMpsHDKEHUE TUII000pa3Ho (GOpMBI, B TMOCIEAYIOMUX CcXemax (opMUPYyEeMOEe B
YIPABJISIIOUIEE HATIPSKEHHUE;

— [ (10110507 aHaJIOTOBO-1TU(PPOBOM npeoOpa3oBaTesb (CALII),



npeodpas3yronmii ynpasistoliee Hanpspbkenue yactoror ['KU B maciitad 4acToTh;,

— ycumutenb  Gopmupyrommii  (Y®P), CyMMUPYIOIIWA  HaMpsSOKEHUS,
MNOCTYMAIIIME C MOTEHIMOMETPOB LHU(PPOBOrO OTCYETHOTO YCTPOMCTBA M
obecreunBaromuii  ynpasisitoriiee  yactotor ['KY  wanpspkerme. Y@  take
bopMHpYET METKY U3 YIPABJISIONIETO HATIPSHKCHIUS;

— nuudpoBoe otcuetHoe ycrpoiictBo (LIOVY), mnpeoOpasyromiee wMaciitad
94acTOThI B HU(POBYIO MHIUKAIHUIO.

B 61510k reHepaTopHBIil BXOIAT:

— ycmutens cucteMbl APM (YC APM)-ycunuBaet curHai OMMOKY ¢ JaTYAKa
cuctembl APM u ¢opmupyer curHan amIiuTyJHOM MOIYJSUUU U YIPaBICHUS
p-1-n aTTEHI0ATOPOM (B PEKMMaxX BHYTPEHHEW U BHELTHEN MOIYJIALINN);

— reneparop nepectpauBaemslil (I'Tl) — obecneunBaer curnan Il nogauanazona
yactoT oT 610 mo 1250 MTI1z;

— (opmupoBarens ynpasinswomiero Hanpspkenuss (OYH) — xoppektupyet
YOpaBISIONIEE  HAmpsDKeHWe — MuiaooOpasHo  (Gopmbl B HampsDKEHHE,
obecnieynBarolee JJMHEHHY0 nepecTpoiiky yactothel I'TI, u dhopmupyer HanpspkeHue
JUIS1 KOPPEKIIMKU HEUJEHTUYHOCTU n3mMeputenabHbix CBY TpakToB;

— ¢opmupoBarenb KBaproBaHHbIX METOK (DKM)b — dopmupyer 4acTOTHBIE
Metku 4vepe3 1, 10, 100 MI'm u MeTKy OT BHEIIHErO reHeparopa, o0ecleunBacT
TaKKe€ CUHXPOHU3UPYIOIIUM CUTHAJIOM YyacToToi S0 MI'1l reTrepoanH, UMEIOLIUICS B
npeoOpa3oBarTesie YacTOThI;

— mpeobpazoBartenb yactoThl (IIH)- obecneunBaer mpeoOpa3oBaHHE CUTHANA
yactotoi oTl1250 no 640 MI'n B curnan I moanmnamazona yactoroi ot 0,5 go 610
MI'y;

— arreHtoatop crynenuyateiii (AC) — obecrieunBaeT peryjaupoBKY BBIXOIHOTO
curaia ['KY B nipenenax ot 0 go 70 nb.

1.2.4  IlpuHumn  jgecTBus  OJIoka  MHAUKATOPHOTO  C  JIMHEHHO-
JorapuMuuecKkuM mpeodpa3oBaTeieMm.

brnox WHAMKATOpHBIA C JMHEHHO-JIOrapuPMUUYecKuM mpeodpa3zoBaTeIeM
(mamee «OJIOK WHAWNKATOPHBIN») TpPEIHA3HAYCH IS BU3YaJbHOTO HAOIIOIEHUS

uccienyemMorn AUX 4eThIpeXMOJIIOCHUKA M HCHOJB3YyeTCa B MpHOOpax Juis



nccienoBanusg AUX.
CxeMa naJIeKTpUUYeCKas CTPYKTypHasi OJOKa HWHIAMKATOPHOTO TPHUBEJCHA Ha

PUCYHKE 2.
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Pucynok 2- Cxema sneKkTpudeckasi CTpyKTypHasi 6J10Ka HHIUKATOPHOTO C

JUHEHHO-Iorapu(pMUIeCcKuM peodpazoBaTeieM

CurHain uccieyeMoro 4eTbIpeXIOIIOCHUKA MOIAETCSl HA BXOJ 9 KaHana
VIIT wu ycunuBaerca. Jlns waOmogenuss AUX ¢ OonbpIMM JUHAMAYECKHM
JIMAMa30HOM HM3MEPSEMbIX BXOAHBIX CUTHAIOB (10 40 nb) mpuMeHsieTcs JIMHEMHO-

norapudmuueckuit mpeodpazosarens (JIJIII). O umeer nBa BXoja: COrjacOBaHHbBIN

50 Q u Beicokoomusiii [IPOBHUK _6 .

Pa3BepTka Mo TrOpH30OHTAIM OCYIIECTBISIETCS MUJI000PA3HBIM HAIPSIKECHUEM,
noctynatomum ¢ I'KY Ha Bxoa X 6;10ka ocriusuiorpaguueckoro (bO).

B 0Onoke wHAMKATOPHOM TpPEIyCMOTpEHA pydHass W aBTOMAaTH4YecKas
OCTAaHOBKM KayaHUsi 4acToThl. B Oioke octaHoBku kauaHus vactorbl (BOKY) ot
NepecTpauBaeMoO  CTON-METKHM BbIpaOaThIBaeTCd HUMIIYJIbC C [apaMeTpamy,
HEOOXOJMMMBIMH JIJISI 3aITyCKa BHEIIHETO YacCTOTOMEpa B PEKHMME aBTOMATHYECKOU
OCTaHOBKM Ka4aHHS YaCTOTBHI.

Otcuer yactoThl 1o 3kpaHy DJIT G10ka MHAMKATOPHOTO OCYIIECTBIISETCS C
MTOMOIIIBIO KBAPI[OBAHHBIX YaCTOTHBIX METOK, C(HOPMUPOBAHHBIX B (OpMHpOBATETC
4acTOTHBIX MeTOK (DPUM) u3 HechopMHpOBaHHBIX METOK, moctynaromux c¢ ['KY.
Jluneitno-norapupmuueckuit  mpeodpazosarens  (JUIII) mpennaznauen s
npeoOpa3oBaHus BXOJHOTO IIMPOKOMOJOCHOIO CHTHajla B CHUTHAJI TMOCTOSHHOM

YaCTOThI, aMIIUTyAa KOTOPOTO MMPOIIOPHUOHAIbHA aMIINIMTYIC BXOJAHOI'O CUI'HAJIA.



Cxema AIIEKTpHUYECKas CTPYKTYpHas JMHENHO-T0rapupMUYECKOro

npeoOpa3zoBaTes NpuBeIeHa Ha PUCYHKE 3.

Puc. 3 - Cxema siexTpuueckas CTPYKTypHasl JIMHEHHO-TOTapu(pMUUECKOro

npeodpazoBaress

JluneitHo-norapudmuueckuit  npeodpaszoBatens  (JIOII) pabGoraer 1o
MPUHITUITY aBTOMATHYECKOTO CPABHEHHS MPOACTEKTUPOBAHHOTO IIUPOKOTIOIOCHOTO
CUTHAJIAa C TMPOJCTCKTOPOBAHHON OMOPHBIM CHUTHAJIOM TIOCTOSSHHOW YacTOTHI,

MNOCTYMAIIKUX MO0 ¢ KOMOMHHUPOBAHHOW JETEKTOPHOM TroOJIOBKM (Ipu paboTe Mo

la.xozxy_i> 50 Q), 7100 C BBICOKOOMHOW JETEKTUPOBAHHOW TOJOBKOM (mpu pabdbote
no Bxony [TPOBHUMK). Cxema cpaBHeHUs1 BbIpaOaThIBA€T CUTHAN OIIUOKHU, KOTOPHIHA
ycwiuBaercss ¢ nomouipto  YIIT wum  perymupyer KodDPUIMEHT ycHIIeHHS
YIOPABJISIEMOT0 YCUIIUTENS TAKUM 00pa3oM, YTO aMIUIMTYa CUTHAJIa (PUKCUPOBAHHOM
4acTOThI (OMOPHBIM CUTHAJI) paBHA aMIUIMTYZAE BXOJAHOIO cur”aia. Jlajee onopHbIN
CUTHAJI IOJAETCS MO ABYM HaIlPaBIICHUSM:

— Ha JIMHEHHBIM KaHaJl, B KOTOPBIM BXOAWT JIMHEWHBIA YCUJIMTEIND,
YCUJIMBAIOIIUN CUTHAM 70 YPOBHS, HEOOXOIMMOTO JIJIsl TIMHEHHOTO AETEKTHPOBAHUS,
JIMHEWHBIN JETEKTOP U BBIXOJIHOW YCUIIUTEID;

— Ha JorapuMuyecKMd KaHal, B KOTOpbIM BXoauT ycuiurens [1Y
Jorapu(MUYECKUIN U BBIXOJTHON YCUITUTENb.

Koppektrop AUX (KAUYX) BwipabaTbiBaeT CHHXPOHHOE C IE€peCTPONKON
gactotel [’ KU mpoaerexktupoBanHOe HampspkeHue, (opMy U MOJSIPHOCTH KOTOPOTO
MOKHO PEryJIHpOBaTh B TPeOyeMBbIX Mpeaesiax. ITO HaNpsHKeHUE UCTOIb3YETCs IS
U3MEHEeHUs1 Ko PUIUEHTA Mepeiayl PEeryIupyeMOoro yCHINTENS.

1.2.5 TloaroToBka K paboTe reHeparopa Kayaroen 4acToThl

VYcranoBute mepen HavyalioM paboThl HpuOoOpa OpraHbl yHpaBieHUS Ha
mureBol nanenu 61oka ['KY B ciemyromye moinoxeHus:

— nepekmoyarens PEXXUM B nonoxenune HI;

— nepexmoyatens PO/l PABOTDI B nonoxenne Fy ox;



— nepekmovarens MHz B nonoxenue 0,5 - 610;

— nepexnmoyatenbs APM B nonoxenue HI' BHYTP;

— arreHroaTop A 1B B nonoxenue 0;

— nepexmovarens [IEPMO/] s B monoxxenue 0,02;

— pyuxky YPOBEHD B cpennee nonoxeHue;

— pyukoii F,,, yctanoBute yactory 0 MI'L;

— pyukoit F,,, ycranosute 610 MI';

— pyukoit METKA F,¢rp, ycTanoBute yacrory 400MI 1.

Ha 3agneit manenm Onoka ['KY: ycranoBute tymOnep BJIAHK-OTKIL B

nonoxxenue OTKIL; k pazbemy G_’ I'ET. nogxitounTe HArpy3Ky KOAaKCHaJIbHYIO
(2.243.316); c mnomomiplo kabens 4.853.264 coenMHUTE Pa3beMbI G_’

NHANUKATOP u C» ['KY.

1.2.6 TlogrotoBka k pabGoTe OJ0OKa HMHIUKATOPHOTO C  JIMHEHHO-
JorapugmMuyUecKuM mpeodpazoBarTeeM

VYcranoBuTe mepen HavyaloM paboThl HpuOopa OpraHbl yHpaBieHUs Ha
JUIIEBOW MaHeN! 0JI0Ka UHAMKATOPHOTO B CIEIYIOIINE MOJI0KECHHUS:

— tym0Osep CETD - B HI>KHEE TOJIOKEHUE;

— nepexmodatesin KOPPEKTOP, METKU MHz, OCTAHOBKA KAUAHUSA
— B HE HaXKaTOE TMOJIOKEHUE;

— nepexmoyarens JIOI.- JIMH.-X3 - B monoxenue JIMH.;

— ICPEKJII0YATE]Ib +, — B ITOJIOKCHUE —;

— NEPEKIIFOYATEIIb —6) 50Q - [TPOBHUK - YP.I'KY - B nonoxeHue —)
50 Q;

— pytnmi BU3UP, AdB u BAJIAHC - B cpeiHee OJI0KEHUE;

— pyuku YCUJL. u AMILJL. - B kpaiiHee JIeBOE MOJI0KEHHUE;

— opranbl peryiupoBanus (o uuui) [HINMP. AMIIL ITOJIOX. - B cpennHee
MOJIOKEHUE.

VYcranoBute Ha 3anHen nanenu nepekmodaresns BHEIL.- I'KY B nonoxxenne
I'KY, nepexmovarens YIIT.- JIOI'. — B nonoxenue JIOI'., norenunomerp AMIDI. X-

B CPCAHCC ITOJIOKCHHUC.



1.2.7 TloaroTroBKa K MPOBEICHUIO U3MepeHuid npudopom X1-43

Bxmtounte 610k ['KYU w OnOK WHIWKATOPHBIM W JaliTeé WM TPOTPETHCS B
teueHue 30 MUH.

[TpoBenute kanuOpoBKy mpudopa. s sToro:

a) ycranoBute pyuky Y CHJI. JIMH kanana B kpaliHee J€BO€E MOJIOXKEHHE, a
pyUYKOH IJH/IH. KaHaJla COBMECTUTE cBeTAlyrocs auauto JIMH. kanama ¢ HyneBou

TOPU3OHTAIILHOM JIMHUEHW MACIITAOHOW CETKH;

0) coemuHHTE Ppa3zbEM ®_>6JIOK3 KU wun —) 50 Q Omnoxka
WHJUKaTOpHOTro KabeneM coenuuutenbHbiM BY 4.851.350 - 08;

B) HaxmutTe kHonky YP. I'KY, pyuxkoit YCHUIJI. JIMH. kanana coBMecTure
cBeTsnyoca JuHU ¢ 10-i TOpU30OHTaIbHONW JTUHUEH MacIITaOHOW CETKH 3KpaHa
OJIT; kuwonky YP. I'KU ornmycrure, pyukoit YPOBEHb 6soka I'KY coBmecTuTe
cooctBennyro AUX 1-ro mnogamamazona ¢ 10-if TOpPU3OHTAIBHOW JUHHUEH
MmacttabHou cetku. [Ipu atom curnan ¢ 'KY umeet Benmmunny 390 mB (3 MBT1);

r) Haxmute kHonky KOPPEKTOP, ocu norenuuomerpos AMILIL., IIINP.,
[IOJIOX. ycranoBuTe B KpailHee JieBoe moJjoxeHue. IloBopotom ocu
noteromerpa [IOJIOXK. BepxHero psiga COBMECTUTE KOJIOKOI000PA3HBIM UMITYIIbC
¢ TeMm MmectoM Ha AYX, koTopoe Hano oTkoppekTtupoBats. [lorenumomerpom NP,
TOTO K€ psAa YCTAHOBUTE IIUPHUHY KOJOKOJIOOOPAa3HOTO HMIyJbCca, MpH
HEOOXOJAMMOCTH BOCCTaHaBlMBas ero mnojoxkeHnus Ha AUX BpamieHuem
noteHuomerpa [1OJIOXK. Ilorenumomerpom AMIUIL TOro ke psga yCTaHOBHUTE
MOJISIPHOCTh M AMIUIUTYAY KOJOKOJIOOOPA3HOrO MMITYJIbCa TaK, YTOOBbl KOMIIEHCAIIMS
HEpaBHOMEPHOCTH B JaHHOM Mecte AUX Obuta Hawitydiied. AHaJIOTHYHO,
UCIIOJIB3Ysl TPHU OCTaJbHBIX psJa NOTEHLHOMETPOB, HPOBEINUTE KOPPEKLHUIO
HEPAaBHOMEPHOCTH B APYTUX TOUKax coOcTBeHHON AUX.

Crnenyer MOMHHTH, YTO KOPPEKIMIO HEpaBHOMEPHOCTH coOcTBeHHOM AUX
npubopa MOXKHO MPOBOJUTH TOJBKO Mpu padore mo Bxoaam S0Q u [TPOBHUK, B
pexxume JIMH. Ilpu pabdore mo Bxoxy 50 Q koppekiusi TpeOyeTcsi, Kak MpaBuio,
TOJILKO BO BTOPOM dYacTOTHOM mnojanuanaszoHe. [Ipum pabore ¢ ITPOBHUKOM

Koppekiuio codctBeHHOM AYX MpoOBOAUTH TOJBKO B TEPBOM MOJIMANA30HE 10



gactoThl S00MI 1. [Ipu padote B pexkume JIOI'. knonky KOPPEKTOP otnyctute ;
n) nist mposenennst kanuoposku JIOI'. kanana Haxxmute kHOnKy JIOI'., KHOTIKY
JIMH. otmyctuth. YcranoBute pyuky YCHIL. JIOI'. kxanana B KpaliHee JI€BOE
IOJI0)KEeHHue. Pydkon I JIOI'. xanana coBmectute juHuio JIOI'. kaHana ¢ HysneBOM
TOPU30HTAIbHOW JMHUEH MmacmrtabHou cetku skpaHa JJIT. Pyukoit YCUJL JIOT.
kaHana coBmectute JuHUIO JIOI. kaHama ¢ 10- TOPHU3OHTAIBHON JIMHUEH
macmtabHoi cetku skpaHa OJIT. Pyukoit BU3UP ycranoBute otmerky 40 mo
gornueckoit mkane BU3WP dB npotuB pucku. AtreHwatrop dB 6moka T'KY
ycraHoBuTe B nojioxkenue 40. Pyukoit BAJIAHC coBmectute nunuto JIOI'. kaHana c
BU3UPHOW JIMHHMEW, mociie yero arreHroarop dB ycranoBute B mnosioxenue 0 u
pyukoit BU3UP ycranoBute 0 Ha norapudmuyeckoir mkaie B3P dB mpoTtus
pucku. [Ipu pabore ¢ mpobHMKOM B JOrapupMUYECKOM MacluTade KainOpoBKa

YPOBHSI ITPOBOJIUTCS aHAJIOTMYHO, KaK U MpU padoTte B Jiorapudmudeckom Macirade

110 BXOZLY —%) 50Q.

1.2.8 U3mepenrne AUYX npoBOJIHBIX JUHUM CBSI3U

Ha makere pacmnosioKeHbl TpU YETHIPEXMONIOCHUKA. [lepBbIii - SKBUBAJICHT
Tele(OHHOW KUJIOMETPOBOM JIMHUU CBS3U. BTOpOH- SKBUBAJICHT BUTOW Maphbl.
Tpetuii - KoOakcHaTBEHOTO Kabesl.

[ToakmtounTts BeixoA ['KY Ha BXx04 0IHOTO YeThIpeXIoatocHruKa. Ha ero Beixon
MOJKJIIOUNTh JIETEKTOPHYIO TOJOBKY. B COOTBETCTBUM C MOpEeABIAYLIEH METOAMKOU
omnpenenenuss coocrBeHHot AUX wmcciemoBath AUX  YETBIPEXMOIIOCHHKA.
OnpenenuTs 4acTOThl, KOTJAa aMIUIMTyAa curHana ymensinutcs Ha 10, 20, 30 gb.
Takyto mpouenypy BBIIOJTHUTH MO KKJAOMY YEThIPEXIOIOCHUKY. [Io pesynbpraTtam

I/ICCJIeI[OBaHI/Iﬁ BBIYHUCJIIANTDb T'PAHUYHYIO 4aCTOTY.

1.3 Copnepxanue oTuera

Llenb paboThl, pe3yabTaThl IPOBEACHHBIX U3MepeHuii, AUX, BHIBOJBI.

1.4 KOHTpOJIBHBIE BONPOCHI
1. CocraB u npuniun padots ['KY.

2. CocraB U NpUHLUI pabOThl HHIWKATOPHOTO OJIOKA.



3. BiusHMe nepBUYHBIX MAPAMETPOB MPOBOAHBIX JIMHHUM CBSI3H.



