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JlaGopaTopHasi padora Ne 3

TEMA: METO/Ibl OBECITEUEHU S DJIEKTPOMATHUTHOM
COBMECTUMOCTU. UCCIIEAOBAHUME CITOCOBOB ITOCTPOEHU A
KIIACTEPA 1 HACTOTHOI' O IIVNTAHA C PACUETOM OTHOIIEHUA

CUTHAJI/UHTEP®EPEHIIA

[{ens paboThI:

1. 3akpenuTh TEOPETUUECKUE 3HAHUSA IO CIIOCO0aM U OCOOCHHOCTSIM TTOCTPOSHUS
KJlacrepa.

2. W3yuuTh METONWMKY U TOJYyYUTh TMPAKTUYECKUE HABBIKH 110 pacCyeTy
OTHOIIICHHSI CUTHAI/MHTEPEPEHIIHS.

3. IlpuBuUTb HaBBIKM 1O OHKCIUTyaTall WHQPOPMAIMOHHBIX TEXHOJOTHUH,
CBSI3aHHBIX C IPUMEHECHUEM KOMITBIOTEPOB TP MPOBEICHUN PACUETOB.

1. OcHOBHbBIEC MMOJIOKEHHUS 10 TEXHUKE 0€30IMACHOCTH

B npubopax u ycTpoicTBax, UCHOJIb3yeMbIX B JAOOPATOPHON YCTAHOBKE,
MMEIOTCSI BBICOKME HamNpsDKEHUs, oOmnacHble Juisi >ku3Hd. [losTomMy B mporecce
BBINIOJTHEHUSI PabOThl CTYACHTHI JIOJDKHBI COOMIOJATh BBICOKYIO JHUCIUIUIMHY Ha
3aHSITHH, TOYHO, YETKO ¥ CBOEBPEMEHHO BBIMOJIHATH BCE TPEOOBAHUS MPENoaaBaTesl U
PabOTHUKOB JIA0OPATOPUH.

Bo wu3bexaHue mopakeHUs JJIEKTPUUYECKUM TOKOM TIPH BBIMOJHEHUU
1a00paTopHOM PabOTHI 3ampeniaeTcs:

- CaMOCTOSITEJILHO BKJIIOYAThH aNmaparypy;

- U3BJIEKATh U BCKPBIBaTh OJIOKU JTAOOPATOPHBIX YCTAHOBOK M U3MEPUTEIHHBIX
pUOOPOB;

- 3aMCHATHh TPEIOXPAHUTEIN B OJOKaX W HM3MEPUTENBHBIX MpHOOpax mpu
BKJIFOUEHHOM anmnaparype;

- TpUKacaTbCs pyKaMHd WA KaKUMHU-THOO mpeaMeTraMyd  (OTBEPTKAMH,
OTOJICHHBIMA KOHIIaMH TIPOBOJIOB M T.II.) K 3aXUMaM U THeE3JaM Ja0opaTOpHOM
YCTAaHOBKH U U3MEPUTEIBHBIX TPUOOPOB.

B ciiyyae nopaxkxeHust 3J1€KTPUUECKUM TOKOM HeMeAJIeHHO:

- BBIKJIIOYUTH HAINPSHKEHUE CETH, OCBOOOAMUTH MOCTPAJABIIErO OT TOKOHECYIIHX
1ere, ooecrnedyuB COOCTBEHHYIO 0€30MacHOCTb;

- TOJIOKUTh PYKOBOJUTEINIO 3aHATUMA O CIIyYUBIIEMCS;

- 0Ka3aTh NOCTPAJABIIEMY MEIUIIMHCKYIO TTOMOIIIb.

2. JKCITyaTAllHOHHbIE BONPOCHI

1. Ilepen BKIOUEHHEM KOMIBIOTEPA HEOOXOAMMO MPOBECTHM UX BHEIIHUN
OCMOTp U TIOJTOTOBKY K paboTe, 00paTHB BHUMAHUE HA HATMYHE UX 3a3EMJICHHUS.

2. Ilpp  mnpoBeneHWH  UCCIENOBAHMM  HEOOXOAMMO  COOJIFOIATH
NOCJIEI0BATEIHHOCTD BHIMOJIHEHHS ONlepallnii, yKa3aHHBIX B HACTOSIIEM PYKOBOJICTBE.



3. HoaroToBka K BHINOJHEHUIO JIA00PATOPHOI padoThI

Jlo npuxoja B 1a00paTopuio HEOOXOAUMO:

1. TloBTOpUTh TEOPETUUECKUH MaTepHUall, CBSI3aHHBIM C TMPOBEACHUEM
1abopaTopHOl pabOTHI.

2. O3HaKOMHUTHCS C ONMHMCAHUEM JTAOOPATOPHOM pabOThI, 3aJaHUEM U MOPSIIKOM
€€ BBITIOJTHEHUS.

3. YSACHHUTH HIICIO TPECTOSIIMX B pabOTE UCCIICTOBAHUM.

4. TloarotoBuTk OJIAaHK OTYETA.

5. OTBETUTH HAa KOHTPOJIbHBIE BOMPOCHI.

4. KpaTkue cBeleHHsI U3 TeOPUHU
4.1. NesieHue 00CIy:KUBA€MOM TEPPUTOPHH HA COTHI.

Y4acToK TEpPUTOPHH PAJAUOTIOKPHITHS, HA KOTOPOM OCYIIECTBISIETCS CBS3b B
(UKCUPOBAHHOHN MOJIOCE YAaCTOT, CXEMAaTHYECKH W300pa)kaeTcsi B BHUJE MPABUIBLHOTO
IIECTUYTOJIbHUKA W MO CXOJCTBY C MYEIWHBIMH COTaMHU TIOJMYYWJI Ha3BaHWE comul. B
pesynbrate CMP ¢ IpocTpaHCTBEHHBIM Pa3HECEHHWEM YacTOT MOJYYUIN HAMMEHOBAHUE
comosvix _cucmem moounvrou ceasu (CCMC). I'pynmy coT, B mpeaenax KOTOpOn
OTCYTCTBYET TOBTOPHOE WMCHOJb30BAHUE YACTOTHBIX I[OJIOC, HA3BIBAIOT KAACHEPOM.
CoToBasi TOMOJOTHS TO3BOJIIET MHOTOKPATHO YBEIMYHTh AOOHEHTCKYI0 €MKOCTh
CHUCTEMBI TI0 CPABHEHUIO C CHUCTEMaMH PaauadbHOW CTPYKTYPHI M OXBATUTh CKOJb
YTOJHO OOJIBITYI0 30HY OOCITYyXKUBaHUS 0€3 YXY/IIIEHUS Ka4eCTBA CBSI3U M PACIIUPEHUS
BBIJICJICHHOTO YaCTOTHOTO JMara3oHa. BMecTe C TeM WCHoJb30BaHUE COTOBOTO
IPUHINIA TOCTPOCHUS MPEANOIaraeT M Psil YCIOKHEHUN, KACAIOMINXCs ONpeIeTICHHS
TEKYIIIETO MECTOIOJIOKECHHSI MOOUIBLHOTO aboHEHTa M 00ecreyeHus] HempephIBHOCTH
CBSI3M IIPU MIEPEMEIIIEHUH €T0 U3 OJIHOU COTHI B Npyryio. COOTBETCTBYIOMIAs MPOLIEAypa
HOJydnsia Has3BaHHE ascmaghemnoli nepedauu (B aHrIMickod TpaHckpummuu handoff
i handover).

Iloemopnoe ucnonv3osanue wacmom.

Bricokas  cmektpanpHas sddektuBHOocTh CCMC  nocturaercs — 1eHOU
MaKCHUMAaJIbHO YaCTOTO MOBTOPHOTO MCIOJIL30BaHUS OJHUX M T€X JK€ YaCTOTHBIX IMOJIOC,
M C OTOM TOYKM 3peHUsT HamboJee MPEANOYTUTEITHHBIM ObUT OBl TPEXCOTOBBINA (WIIH
TPEXdIEMEHTHBIN) KJacTep, N300paKeHHbBIN Ha puc. 1, a, rAe oauHAKOBBIMU ITUdpaMu
0003HAaYEHBI COTHI C COBIAJAIONIMMUA HAOOpaMH YacTOTHBIX KaHaioB. Kpome Toro,
KaXKJI0M U3 COT KJacTepa JAHHOTO THUIA OTBOIUTCS YaCTOTHAs I0JI0Ca, paBHAs TPETH
MOJTHOTO YaCTOTHOTO AWamna3oHa, a 3HAYWT, U TPETh OOIIEro 4ucjia KaHAJIOB CBS3U B
CUCTEMeE, 9YTO 00eCIeunBacT 3HAUNTEIbHYIO0 A00OHEHTCKYIO EMKOCTh COThI. BMecTe ¢ Tem
4acToe TIOBTOPEHUE 30H C OJJMHAKOBBIMHU IOJIOCAMH YACTOT XapaKTEPU3yeTCs 3aMETHBIM
YPOBHEM COKAHAIBHBIX TIOMEX, T.€. IOMEX OT CTAaHIIUK CUCTEMBI, paOOTAIONINX B TOM Ke
M0JIOCE YaCTOT, HO PACIOJIOKEHHBIX B HECMEXHBIX cOTax. J[Isi yMEHBIIICHUS BIHSIHHS
COKaHAIIbHBIX IMOMEX OoJiee BBITOAHBI KIACTEPhl C OOJBIIMM YHUCIOM JJIEMEHTOB,
HarpuMep 7-3JIeMeHTHBIE, H300pakeHHbIE Ha puc. 1, 0.




Puc. 1

MoXHO TmOKa3aTh, YTO paccTositHue D Mexnay LeHTpamH siU4eeK, B KOTOPBIX
WCIIONB3YIOTCS OJMHAKOBBIE IIOJIOCHI YacTOT, M YHUCJIO 7, DJEMEHTOB B KIIACTEPE
CBSI3aHbI COOTHOLLICHUEM

D=y3n. p,
rae p - pagdyc SuYeiKH, T.€. pPaiMyC OKDPYKHOCTH, OIMCAHHOW BOKPYT
TIPaBUIILHOTO NIECTHYTONbHUKA. [lapametp & , ompenensemslii COOTHONEHHEM
=2 fan,
o
Ha3bIBAarOT K03(ﬁ(])ub;ueHm0M YMEHbUIEHUA COKAHAJIbHbIX nomex W1

KOA(PUIMEHTOM COKAHAJIBHOIO MOBTOpEHUs. [l BeIMUMHBI M =]/ N, ynorpednsror

HaMEHOBaHUE K03pduyuenm d¢hpexmusnocmu NOBMOPHO2O UCNONb30BAHUSL YACTNOM
Wik K03 (OUIIMEHT TOBTOPHOTO MCIIOIb30BAHUA YAaCTOT. Y BETUUYCHHE YKCIIa JIEMEHTOB
B KJIacTepe, OJIaronpusiTHO CKa3bIBAOIIEECsS Ha YPOBHE COKAHAIBHBIX MOMEX, IPUBOIUAT
K TPOIMOPIMOHATFHOMY YMEHBIIICHHIO IIOJIOCHI YacTOT, KOTOpas MOXKET OBbITh
MCIIOJTh30BaHa B KAXKJIOM COTE, a 3HAYUT, K CHIIKCHUIO A0OHEHTCKON €MKOCTH COTHI.
PaccMoTpeHHBIE CTPYKTYpBhI KJIACTEPOB TPENAINOIAaraloT HCIOJIh30BaHUE Ha
0a30BbIX  CTAaHIMSIX AHTEHH C  KPYrOBOM  JMarpaMMoOil  HampaBJICHHOCTH,
OCYIIECTBIISIONIMX TIEpenadyy CHTHaja TI0 BCEM HaIpaBiICHUSM C OJMHAKOBOU
MOIIIHOCTBIO. D(PGEKTHUBHBIM CIIOCOOOM CHIDKEHHSI COKAHAIBHBIX TIOMEX SIBIISETCS
NPUMEHEHUE HANpPaBIEHHBIX (B TOPU3OHTAIBHON IJIOCKOCTH) AHTEHH C IIMPUHOMN
auarpaMmbl HarpasieHHOCTH 120 wim 60°, B pe3yabTaTe 4ero mecTUyrojbHas siuenka
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pa3buBaeTcs Ha 3 WM 6 CEKTOPOB, T.€. MPOU3BOIUTCS cexkmopuszayus com. B cextope
CUTHAJ W3JIy4aeTCs aHTEHHOW TOJBKO B OJIHY CTOPOHY, a YPOBEHb H3JIyYCHUS B
POTUBOIIOJIOXHOM HANpaBICHUH COKpAIaeTcsl 10 MHUHHUMyMa. Takum oOpa3om,
CEKTOpHU3allis COT TIO3BOJIAET dYallle HCIOJIb30BaTh OJMWHAKOBBIC MOJIOCHI YacTOT B
KJacTepax 0€3 U3MEHEHHS X CTPYKTYPHI JIMOO B paMKax MPEKHEH CXEMbI TOBTOPCHHS
4acTOT 3aMETHO CHHM3UTh YPOBEHb COKaHAIBHBIX MoMeX. Ecim Kmactep COCTOUT W3 7.
COT, KaXIas M3 KOTOPBIX CONEPKUT M. CEKTOPOB, TO TOBOPSAT, YTO Pa3MEPHOCTH
Kimacrepa (M., H. X m.). THIUYHBIMH pa3MEPHOCTSIMHU KJIACTEPOB, IIHUPOKO
NpPUMEHSIEMbBIX Ha mpaktuke, sBistores (3,9), (4,12), (7,21). Ha puc. 1, ¢ npuseneH
BO3MOXXHBI ~ BapuaHT  paclpeneieHuss HaOOpOB  YaCTOTHBIX  KAaHAJIOB B
CEKTOPH30BAaHHOM KiacTtepe pazmepHocTtH (3,9). OTMeTnM, 94To pa3paboTKa TOMOJIOTHH
CCMC sBasieTcst cBO€0Opa3HOM M JOCTATOYHO CIIOKHOM 3a/1aueil.

4.2. CocTaB cUCTEMBbI COTOBOM CBSI3H.

XOTsI COTOBBIE CHUCTEMBI Pa3HBIX CTAaHAAPTOB MMEIOT 3HAYUTEIHHBIC OTIUYHS B
JETasAX, MHTETPATbHOE MX OMHCAHHWE C MOMOIIBI0 HEKOTOPOH 0000IIEHHOW MOAETH
BO3MOXKHO M TIoyie3HO. B kadecTBe momo6HOro o600menus Beioepem cxemy CCMC,
npuomkeHHyo K cranaapty GSM, kak Hanbosee OTYETIMBO CTPYKTYPHUPOBAHHYIO.
OyuknuoHanbHOe Tmoctpoenne CCMC wmmtoctpupyercss cxemoil Ha puc. 2. B
NPUBEICHHOW CXEeMe YCJIOBHO MOXXHO BBIJICIIUTH YETHIPE OCHOBHBIX KOMIIOHEHTA -
neHTp ynpaeienus u obOcmyxkuBanus (L[YO) (unmage operations and maintenance
center- OMC) u Tpu NOJACUCTEMBI:

* moacuctema MmoombHbIX ctanmuii [IMC (mobile station subsystem MSS);

* moacuctema 0a30Bbix crannuii [IBC (base station subsystem BSS);

» moacucreMa kommyraruu 1K (switching subsystem SSS), -pyHkumonansHOe
COTIPSDKEHUE KOTOPBIX OIHUCHIBACTCA  PSJIOM UHTEP(EHCOB.

MC NBC K |
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Puc. 2



YO sBusercs nentpanbHbiM 3emMeHToM CCMC, koTopblii oOecredynBaeT
yIOpaBJIeHWE JPYTMMH KOMIIOHEHTAMH CHUCTEMbI, a TakKe€ KOHTpOJIb KayecTBa
¢bynkunonupoBanusi. [loacucreMa MOOUIBHBIX CTaHIUMN OO0BEAMHSIET 00OPYJIOBaHUE,
oOecreunBaroliee JA0CTyll a0OHEHTOB B CHUCTEMY, TJIaBHBIM 3BEHOM B apXUTEKTYype
CCMC sBasieTcss mnoJAcCHCTEMa KOMMYTAllMM, KOTOpas BKIIOYAaeT B ceOs LIEHTp
KommyTanun mMobunbHOR cBsizu IIKMC (mobile switching center MSC), BusuTHBI#M
(rocteBoii) peructp mectomnonoxenns BPM (visited location register VLR), nomanHmii
peructp wmectonosiokenus  JIPM  (home location register HLR), twentp
ayrentudukanuu I[A (authentication center AUC) u peructp uacHTUDUKAIIH
obopymoBanuss PO (equipment identity register EIR). B moacucremy 0a30BbIX
cTaHuil BXomsaT 0a3oBbie mpueMo-niepenaromue craniuu bC (base transceiver station
BTS) u kouTposmepst 6a3oBbix crannuii KbC (base station controller BSC).

LlenTp KOMMyTalMM MOOWJIBHOM CBA3M OOCIYyXMBaeT TpyINIy COT U
o0OecreuynBaeT BCE BHJbI COCAMHEHUH, B KOTOPBIX HYXZAaeTcsl B Mpolecce padoThbl
MOOWJIbHAS CTaHIUS, T.€. KOMMYTallMI0 MOOWIBHBIX a0OHEHTOB IPYr C JIPYyrom, ¢
a6onentom TOOIlI u np. Ha IHKMC Bosznararorcss Takke (QyHKIMM KOMMYTallUM
KaHaJIOB, K KOTOPBIM OTHOCATCS 'mepemada oOcinyxuBanus" (wim "scraderHas
nepenaya’) M MEPEKIIOYEHUE KaHAJOB B COTE€ NPHU TMOSBICHUU CHIIbHBIX MOMEX U
HEUCIIPaBHOCTEH, eciu ToJIbko 3To He sBisercs oOs3anHocThi0O KBC. ITomumo
KoMMyTanMoHHBIX 3a1ay HKMC, ynpasnsier npoueaypaMu clexxXeHus 32 MOOUIbHBIMU
CTAaHUUSMH C MOMOILIBIO JOMAIIHEr0 U BU3UTHOIO PETUCTPOB MECTOIOJIOKEHUS JUIS
oOecrieueHHs [OCTaBKM BBI30Ba, a TakXKe NPOLEAypaMH ayTeHTHU(PHUKAIUU U
uneHTuukamm aboneHToB ¢ momoiisio [{A u PUO.

bnoxu JIPM u BPM 1no cBoeii cyTu mpenctasisitoT co0oit 0a3bl gaHHbIX. [lepBbiii
COJICP’KUT CBEACHUS O MOCTOSIHHO IpumnucaHHeix K gaHHoMy LIKMC aGonenTtax u o
BUJIAX YCIYT, KOTOPbIE UM MOTYT OBbITh OKa3aHbl, BTOPOU COJEPKUT MH(MOpMAIUIO 00
a0OHEHTax, BPEMEHHO HaxoJsIuxcsi B 30He oOcmyxkuBaHusi aanHoro LIKMC. Ilentp
ayTeHTU(PUKALIU obecrieunBaer BO3MOYXHOCTb IPOBEICHHUSI POLIETypPbI
ayTeHTU(UKaMK a0OHEHTOB M ImMdpoBaHUsS TepedaBaeMblx coobOmieHuid, PHUO
COJIEPKUT CBEACHHUS 00 SKCIUTyaTUPYEMbIX MOOWJIBHBIX CTAaHIUSAX HA MPEAMET HX
UCIIPAaBHOCTH U CAHKIIMOHUPOBAHHOT'O HCIIOJIb30BAHUA.

Kontposep 6a30BbIX CTaHLMNA OCYIIECTBISET yrnpaBiieHue HeckKoidbkumu bC,
KoTophle obecrneunBaloT cBsizb ¢ MC uepe3 panuonHrepdeiic, a TakkKe MPOU3BOIUT
ynakoBKy uHpopmarmu, nepenaBaemoit B [IKMC, u ee pacnakoBky mpu mepenaue B
oOpatrHom HanpasineHun. K uuciy omnepammii, npousBomumbeix KBC, oTHocsTCS
nepenavya oOciyxuBaHus mpu nepexoge MC Mexay coTaMu, KOHTPOJIHPYEMBIMU
onauM u TeMm ke KBC, mepenaua BbI3oBOB Mexay MC, HaxoasmmMmucs B 30HaX
neictBug pasHbix BbC, HO OJHOTO M TOro € KOHTpoJuiepa (B NPOTUBHOM Cllydae
nepBuuHoe ympaBieHue Bosnaraercs Ha [IKMC). Tlox ynpainenuem KbC
OCYUIECTBJISIOTCS PaAUOU3MEPEHUs] B KaHalaX CBSA3M, PETYJIUPYETCSs MOIIHOCTh
nepeIaTyukoB MOOMIIbHBIX U 0a30BBIX CTAHIUH.



5. PacueT oTHOLIEHMSI CUTHAJI - MHTep(depeHuus

B teopernueckoil yactu ObUTM pacCMOTPEHBI MPHUHIMITBI TTOCTPOCHHS KjlacTepa
U1 OJHOPOAHBIX Mojenei. B 3Ttux Mogenax anteHHsl bC - HeHamnpaBieHHbIE,
paccrosinue mexay bC ¢ oiMHakOBO#M 4acTOTOM

D=+3N-R,, 1)

rae Ro- panuyc cotsl, N- pasmepHOCTh Kilactepa.

D
- J3N =—, 2
q R (2)

0
rjae  — KodpPUIUeHT yMEeHbILIEHHs] COKaHAIbHBIX MTOMEX.

Puc.1

Ha puc. 1 npuBegen knactep npu N=7 U NyHKTHUPOM IOKa3aHbl MYTH ILIECTH
MEIIalolMX CUTHAJIOB MpU BCEHamnpaBiieHHbIX aHTeHHax bC. Memarone craHiuu
o6o3HaueHbl M1-M6. Pacctostnue ot Touku A 1o MC ¢ Homepom J 0603HaunM R},

Jlns Beruncnenus R;, ucnosib3yeM yIpoIeHHbIN puc. 2, aHanoruyHelil puc. 1. Ha
puc. 2 o6o3HaueHo mectonojioxkenue bC - Touka O, MC - Touka A ¥ MECTOIOJI0KECHUE
Mernraromux cranmuii Ml...M6.

Jlmaer otpe3koB MI-O, M2-O, ..M6-O paBubl D. Pamuyc BHYTpeHHEH OK-
pyxHocTi OA - pamuyc cotbl Rg. OueBuano, mHa MI-A paBua paccrosauio no M,
mHa M2-A paBHa pacctosiHuO 10 M2 u T.4.



Puc.2

[1o puc.2 onpenensem

R=D-R;: R, =D°+R’-DR,: R, =,/D*+R’+DR
1 0r 0 0- Ny 0 0

[ToxcraBus crona (1) u (2), 3anmumiem:

R =(q-1)R: (3.)
Rzz( qz—q+1)RO: (3,6)
R3:( q2+q+1)R0 (3. 58)

R, =(q+1)R, (3,1)

R, =R, (3, )
R6 - R2 (396)

MouHocTH curHanos, npuxoasmux Ha MC npesnctaBuM B BUJE
_ -n
P.=K,R,
npuHsB R =R, wia ceoero curnana u R=R; mia J -oco Memaromero curuana

Ecnu sHepretnyeckue napamerpel bC B ceTH OMHAKOBBI, TO OTHOLIEHWE MEIUAHHOU
MOIIHOCTH J -020 MEIIAIOIIEro K MEJUAaHHON MOIIHOCTH CBOETO CUTHAJIA

-n
B =(Ry/Ry) ", ()
IpY 3HAYCHHUSAX N, yKa3aHHBIX BhIIIe (Harmpumep, N = 2 ; 3 wiu 4).

IIpu Heckonbkux Memaronmx curHanax Ha MC Bo3AelCTBYeT cyMMapHasi Iomexa,
MEJUAHHAs MOIIHOCTh KOTOPOW pPaBHAa CyMME€ MEIUAHHBIX MOIIHOCTEW OTIEIbHBIX
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CUTHaJ0B. MenaHHOE OTHOILIEHUE CUTHAI- HHTep(epeH s

SIR =-10lg Z,BJ =10lg mL , 1b (5)
J=1

2R
J=1

r€ M - YUCJI0 MEMIAIOIUX CUTHAJIOB.
I[To (5 MOXHO HaWTH YCpPEJHEHHOE MEIUAHHOE OTHOUIEHUE CHUTHAJI-
uHTephepeHIus. 3aMUPaHUs CUTHAJIOB HE YUTCHBI.

KOHTPOJIbHOE 3AJAHUE

1. HapucoBath kiactep 3aJjaHHON pa3MepHOCTH N M COCTaBUTh YaCTOTHBIN IIaH
JUISL OTHOPOJHOM MOJIESIM KJIacTepa CO BCEHANpaBJeHHbIMU aHTeHHamu bC ms
KOHKPETHOTO CTaHAapTa.

3. Paccuutath paccrosaue Mexay bC ¢ 0JuHaKOBBIMU YaCTOTaMH MPU 33JIaHHBIX
N u pagnyce cotsl Ry

4. Jlns 2TOM e MOJeNu KiacTepa paccuuTaTh MeAaumaHHoe 3Hadenwe SIR, mms
HECKOJbKHX KitactepoB npu N =3, 7, 13, 19, 21.

6. [Ipunsate N=3 B 3a1aHUSX C HEYETHBIMA HOMEepaMu M N=7 - C YETHBIMU.

B omueme 3anucamo:

- pacyeTHble (HOPMYJIIbI 17151 ONpeICTICHUS TapaMETPOB

- YUCJICHHBIEC 3HAUEHUSI BXOSIINX BEJIMYMH U UX PA3MEPHOCTh
- pe3ynbTaThl pacyera

- TpeOyeMble YepTEX U U PUCYHKH

- KOMMEHTapUHU.

Hcxoanbie gaHHbIe JUisl pacyeToB JaHbl B Tabauue 1 MHauBumyanbHbIl HOMEp
3agaHusi M ompezaenseTcs Mo AByM MOCIEeIHUM IuppamM HOMepa CTyA€HUYECKOTo Ouera
YZ: M= YZ - 15k, k = 0; 1;2;3;4;5;6. Harpumep, eciii HOMEp CTYACHUYECKOTO OMIIeTa
3akaHuuBaercs nuppamu 97, to M=97 - 15x 6 = 7.

Tabnuma 1 — BapuanTsl pacuera

Bapuant RO, km

2

5

7

10

25

3

6

8

OO |NOOTAIWIN -

12




11

10 30
11 4
12 9
13 10
14 15
15 25
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