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JlabopaTopnasi padora Nel
«PacyeT CHCTEMHBIX IAPAMETPOB NPUEMHOI0 000PY/10BAHMSD)

JIabopaTopHoe 3aaaHue:

Onpeaenuts napameTpsl sl OCTUPOBKU TPUEMHON aHTEHHBI
(asumyTa M yria MecTa) B IEJIIX 00SCIICUCHUS CBSI3H MEXKTY
BBIOPaHHBIM TE€JIEKOMMYHHUKAIITMOHHBIM CITyTHUKOM, PACIIOI0KEHHBIM
Ha TeOCTAIlMOHAPHOU OpOUTE, U A0OOHEHTCKUM MTPUEMHBIM
YCTPOUCTBOM.

1. Onpeaenuts reorpapuueckue KOOPAUHATHI TOUYKH, B KOTOPOU OyAeT
MPUHUMATHCS CUTHAJ CO CITyTHHUKA.

2. BeiOpaTh TeTeKOMMYHUKAIIMOHHBIN CITyTHUK, PACIIOJIOKEHHBIN Ha
reoCTallMOHAPHON OpOuTe.

3. PaccuuTarh a3UMyT M Yroja MecTa Jijisl FOCTUPOBKU Ha3€MHOM
MIPUEMHON aHTCHHBI.

4. OnpenenuTs 175 3aJJaHHOT0 BapUaHTa CUCTEMbI CITyTHUKOBOTO
TeJIEBEIIaHUS:

- IOJIOCY MPOMYCKaHUsI a0OHEHTCKOT0 MPUEMHOI0 YCTPOUCTBA;

- Tpe0yeMoe OTHOIIEHUE CUTHAJI/IITyM Ha BXOJIe aDOHEHTCKOTO
MPUEMHUKA,;

- 3aTyXaHUEe CUTHAJIa B CBOOOJHOM MTPOCTPAHCTBE;

- K03 (PUIMEHTHI YCUIICHUS! CITYTHUKOBOW MEpeaaroiel aHTEHHbI
Y a0OHEHTCKOM aHTEHHBI.

5. Ilo HaliieHHBIM MapaMeTpaM paccUUTaTh HEOOXOIUMYIO MOIITHOCTh
CITyTHUKOBOT'O MEpeaaTYnKa.

HOpHI{OK BBIITOJIHCHU A pa6OTBI

1. Y3 npunoxenusi A (Tabnuua Al) mo Ne BapuanTa onpenenure
KOOPAMHATHI MECTHOCTH, B KOTOPOU BBI poKuBaere.

2. 2. 3 npunoxenusi_A (Tabnuiia A2) BeIOEpUTE CITyTHUK CBSI3H U
3alUIINTE €r0 Ha3BaHUE U MOJI0KEHUE Ha OpOuTe.

3. PaccuuTaiiTe a3uMyT M YroJI MECTa JIJIs1 FOCTUPOBKU MPUEMHOU
AHTCHHBI.



Ilepeo pacuemamu HyscHO yOeOumncs, 4mo npuem CuZHa108 ¢
8b10PAHHO20 CRYMHUKA 6 OAGHHOU MOUKe 803MOMMCEH. /]I IM020
Heo0X00uMo nposepums 6bINOJIHEHUE HEPABECHCMEA

cos ([cn - J) cos LI > 0.1513, (1)

UHAaUe CNYMHUK HAX0OUMCA 34 JIUHUEU 20PU30HmA.

Yroa mecra, Tpa.

cos( ., — ) coslll —0,1513
J1—cos2([lo; — M)cos?II

YM = arctg

(@
rae /., - noarota cnyTHUKA (TIOJIOKEHUE HAa OpOuTe), Tpa.;
/I - nonroTa MecTa pacroaoKeHUs: a00OHEHTCKOT0 MPUEMHUKA,
rpan.;
I - mmpoTa MecTa pacroyioKeHusi abOHEHTCKOTO MPUEMHHKA,
rpa.

A3umyT, rpai.

tg(ﬂ - ﬂcn)
sin I

A =180° + arctg

(3)

N3 Tabauubl A3 BIOpaTh UCXOJIHBIC JaHHBIC JJISI BHITTOJHEHUS
pacueToB.

4. OnpenenuTe MIyMOBYIO MOJIOCY YaCTOT a0OHEHTCKOTO
MIpUEMHUKA

Afma - y ZAfHHIU FH' (4)

rae Yy = 1.1 - koadduiuent, onpenensiemMpiii N30UpPATEIbLHBIMU
CBOMCTBaMHU NPUEMHUKA;



Af e = Mg Fawe - MHKOBAs eBHAIUS YACTOTHI,

Fuaxe - BEpXHSSA 4acTOTa BUACOCUTHANA (J1JIs1 OTE€YECTBEHHOTO
cranaapTa Fyaec= 6 MI'n).
5. Onpenenure HEOOXOIUMOE OTHOIIICHUE CUTHAJ/IITYM Ha BXO/Ie
a0OHEHTCKOTO MPUEMHHKA

(ll;_c) FMBaKC

PC I~ gprx

(E)BX 12 My AfZc ks

, (5)
171€ (Po/Pyy)guixs €. - HODMHPYEMOE OTHOIIICHHE C/TI B KaHAJIe Ha
BBIXOJIE AeMOoayJIsATopa (s ciryTHukoBoro TB kanana 1-ro kiacca - 53
nb, 2-ro kiacca - 48 nb);

K, = 65 ex. - BAUSAHNE B3BEIIMBAIOIIMX H BOCCTAHABINBAIOIINX
KoHTYpoB (18.1 nb).
[Tonyuennoe 3HaueHue (P./Py,)sx HY’KHO BBIPA3HUTh B 1b

(PC/PI_H)BXQ )—IE = 10 lg [(PC/PI_H)BXQ evz['] (6)

6. Onpenenute kK0dPGUIIMEHT 3amaca Ha Yy4acTKe CITyTHUK-
A0OHEHTCKU MPUEMHUK

(7)
/. PaccumTaiiTe 5KBUBAJICHTHYIO IIYMOBYIO TEMIIEPATYPY a0OHEHTCKOM
MIPUEMHOMN YCTAaHOBKH

Tnpy:Tai/ld)-l-To(l'”(b)-'-Tnpr (8)

rae T, - SKBUBaJIEHTHAs IIyMoBas Temiieparypa anteHusl (200 K);
T, - abcoutoTHas TeMIieparypa okpykarouiei cpenbl (290 K);
Ny - KIIJ dunepnoit nuauu (0.7-0.9);
T, - >XBHUBaJIEHTHAs IIyMOBas TeMIieparypa npuemauka (150 -

500 K).

8. Paccuuraiite ocnabieHue curHansa B CBOOOTHOM MPOCTPAHCTBE

Lo=20Ig (4.189 *10* d F ), xb, (9)



rae F - pabouas yacrora, I'T1,
d - MakcHMalbHas HaKJIOHHAS JalbHOCTh, COOTBETCTBYIOIIAS
PACCTOSIHUIO OT CIIYTHUKA 10 aDOHEHTCKOM CTaHIIUH Ha TPAHUIIES

30HbI BUINMOCTH, KM.

d= J Hops(2R; + Hops)

: (10)
rae Hops - BEICOTaA reocTanmonapHoi opouTsl (35800 km);
R, - pannyc 3emuu (6370 xkm)
Lo, pas = 10 to-6/10), (11)
9. Onpenenute kK0dPGUITMEHTHI yCUIEHUS] OOPTOBOM Mepeaaroiei
AHTEHHBI ¥ aHTEHHBI a0OHEHTCKON yCTaHOBKH.
AHTEHHA CITyTHUKA
Guuc =, (49000 / Agg ), pas, (12)

rie h, - K03 UIUEHT UCITOJIb30BaHUS MOBEPXHOCTH 3epKajia aHTCHHBI

(0.5-0.6).
Gure, Ab =10 1g (G ¢, paz). (13)
AHTeHHa aOOHEHTCKOTO NMMPUEMHHKA
Gppa b =201g (D) + 20 Ig (f) +17.5, (14)
rae D - nmamerp antenusl, M, f - paGouas gacrora, ['T.
Gppas pa3 = 10 (Gyp 5, b / 10). (15)
10. Paccuuraiite TpeOyeMyr0 MOIITHOCTh OOPTOBOTO TepeaTunKa
p _ Lo L,qon k Tnpy Afma dca (Pc>
e an aGn,a cNenna PLLI BX
: (16)

rae  Lyon =3 (4.8 1b) - nononHUTENBHBIE TOTEPU B aTMOC(]EDE;
k = 1.38 102 - nocTosunas BonbiMana;

Hen = Yua = 0.7 - 0.9 - KIIJ| punepoB Ha criyTHUKE U B



a0OHEHTCKOM MTPUEMHUKE;
Af,, IIyMOBas mojioca 4acTOT aDOHECHTCKOI'O IPHEMHHUKA
(paccuurana o gopmyie 3), I'm.

Pe3ynbTaThl BHINOJHEHUS TPAKTUYECKON paOdOTHI 3aMUIINUTE B TAOIUIIBI
MCXOJIHBIX M PACUETHBIX JAHHBIX, (DOPMBI KOTOPBIX MPUBEICHBI HIKE:

dopma OTYETHOCTH

[lo pe3ynbTaTam BBINOJHEHHUS MPAKTUUECKOW paOOThI B OTUETE

HY>HO NMPEACTaBUTH:
a)  MCXOJIHbIC JJAHHBIC B COOTBETCTBUU C BAPUAHTOM.

— Homep 3a4eTHOM KHUXKKH ................
— OOuue gaHHble A pacyeTa B3sAThie U3 [Ipunoxenus A 1o

dbopme, peICTaBICHHON HIKE

Hazsanue criytHuka ([lcr)

J /I, rpan

F, I'T

A(P69 rpaax

Da, m

M¢, €1

Az, €11

0) Pe3ynbTarhl BHINOJHEHUS MPAKTUYECKON PAOOTHI 3AMUIIINTE
B TaOJIMIlY paCUETHBIX JAaHHBIX, (h)OpMa KOTOPOU MpUBEJICHA HIKE:

YM, rpaa

A, rpan

Af 2 » MI'nx

(P./Py)sxs a3/ (P Py,
nb

Ty, rpan. K

Lo,pas/ Ly, ab

Guacpa3/ Gy, AB

Gup a» Pa3/ Gyp 20 1B

P 1101 ) BT




[Ipunoxenue A

TabnIbl UCXOAHBIX JaHHBIX

Tabnuuna Al- I'eorpaduueckue KOOpAUHATH HEKOTOPBIX TOPOIOB

Poccuu
[Tocnennue nBe 1udpsbl HazBanue Koopaunatsl, rpan
HOMEpa 3a4. KHIKKHU

01,51 ApXaHTenbCcK 64 CIII, 41 B/]
02, 52 AcTpaxanb 47 CIII, 48 B/],
03, 53 bapnayn 53 CIII, 83 B/
04, 54 bparck 56 CIII, 102 BJI
05, 55 bpsHck 53 CI, 34 B/1
06, 56 BnagusocTok 43 CII, 132 BJI
07,57 Bonrorpan 49 CI1, 44.5 B]1,
08, 58 Bomorma 59 CIII, 39.5 BJI
09, 59 Boponex 53 CIII, 39 B/|
10, 60 BopkyTta 67 CII, 64 BJ/I
11, 61 ExarepunOypr 57 CI, 60 BJ]
12, 62 WxeBck 57 CIII, 53 BJI
13, 63 flomKap-Ona 57 Cll, 47.7 B,
14, 64 Kazanp 56 CIII, 49 B/1
15, 65 Kanununrpan 54.5 ClI, 20 B/
16, 66 Kanyra 54 CIII, 37 BJ]
17, 67 KpacHonap 45 CI, 38 B/],
18, 68 KpacHosipck 56 CIII, 93 B/
19, 69 Kypck 53 CIII, 37 BJ]
20, 70 Maraaan 59 CIII, 151 BJ1
21,71 MarnuTtoropck 53 CII1, 61 BJ]
22,12 MockBa 56 CIII, 37 B/]
23,73 MypmaHCK 68.5 CII1, 33 B/
24, 74 H- Hosropon 56.5 CIII, 44 B/]
25, 15 HoBocubupck 55 CII, 83 BJ]
26, 76 HoBopoccuiick 44 CIII, 37 B]],
27, 77 Hopuinbck 69 CI1I, 88 BJI
28, 18 OmMck 54 ClI, 73 BJ]
29, 79 OpenOypr 51.5 CIII, 55 B/
30, 80 Open 56 CIII, 36 BJ]
31,81 ITepmb 58 CIII, 56 B/




32, 82 ITeTpo3aBoack 61.5 CIII, 34 B/I
33, 83 IIckoB 57.5 CIII, 28 B/]
34, 84 Pocros Ha Jlony | 47 CIII, 40 BJ]
35, 85 Camapa 52 CIII, 50.5 BJI
36, 86 Cr-IletepOypr 59.5 CI11, 30 B[]
37, 87 CmoneHcK 54 CIII, 33 B/]
38, 88 Coun 43 CI1, 39 BJI
39, 89 CraBporoJb 45 CIII, 43.5 B/1,
40, 90 CBIKTBIBKAp 62 CIII, 51 BJI
41, 91 TamOoB 55 CIII, 42 B/]
42, 92 TBepb 57 C1I, 36 B/]
43, 93 Tomck 57 C11, 84.5 B/]
44 94 Vaan-VY e 52 CII, 107 B/
45, 95 Ypa 54 CIII, 56 BJ]
46, 96 XabapoBCK 48 CIII, 133 B/]
47, 97 YenstOMHCK 55 CIII, 61.3 BJI
48, 98 Yura 52 CllI, 113 BJI
49, 99 ApocnaBib 57 CIII, 39.5 B/|
50, 00 SAKyTCK 62 CIII, 129 B/I

Tabnuma A2 - KoopiHaThl OCHOBHBIX TEJIEBEIIATEILHBIX CITyTHUKOB

Haspanue cnyTHuka | ITonoxenue Ha SI3BIK
CBSI3U opOure

Topuzonr-36 103° B. 1. Pycckuii
Topuzont-31 90° B. 1. Pycckuii
T'opuzonT-35 80° B. . Pycckuii
Panamsat 4 68.5° B. 1. Anri., ahpukanac
Intelsat 4 60° B. 1. Pycckuii
Intelsat 703 57°B. . Pycckuii, kazaxckui
I'opuzonT-38 53° B. . Pycckuii
Tanc 1&2 ** 36° B. 1. Pycckwmii
Astra ** 19.2° B. 1. AHTIIL., HEM., XUHIN
Eutelsat 11-F3 16° B. 1. Apab., Gp., UT. U 1Ip.
Hot Bird ** 13° B. 1. pa3HbIE
Eutelsat 11-F2 10° B. 1. AHTIL., TYp., UT. U TIP.
Eutelsat 11-F4 7°B. 1. I'peu. u mp.
Sirius ** 5.2° B. 1. [IBen., aHr.
Thor ** 0.8°B. 1. CkaHJ1., aHTI
Intelsat 707 1° 3. 1. Hops., anri., ¢p.

[TPUMEYAHMUE: - ** cnytHukoBbiii TB xanan 1-ro kiacca



Tabauma A3 - TabGauia a1 BeIOOpa TaHHBIX ISl SHEPTreTHYECKOTO
pacyeTa CIyTHUKOBOT'O KaHajia

ITocnennune nse mudper | F, ITo| Ags, | Da,Mm | Mg en | a,., en.
HOMEpa 3a4. KHIKKH rpan
01, 21, 41,61, 81 11.9 55 1.0 1.7 8
02, 22,42, 62, 82 11.8 6.0 1.1 1.6 11
03, 23, 43, 63, 83 12.8 4.0 0.9 1.9 7
04, 24, 44, 64, 84 12.0 3.5 1.3 1.8 9
05, 25, 45, 65, 85 12.1 3.0 1.3 1.6 10
06, 26, 46, 66, 86 12.2 4.0 1.4 1.7 7
07, 27,47, 67, 87 12.3 4.5 1.5 1.0 8
08, 28, 48, 68, 88 12.4 5.0 1.6 1.2 9
09, 29, 49, 69, 89 12.5 55 1.8 1.3 11
10, 30, 50, 70, 90 12.6 6.0 1.9 1.7 9
11, 31,51, 71, 91 11.7 3.0 1.4 1.5 8
12,32,52,72,92 12.3 3.5 1.2 1.6 7
13, 33, 53, 73, 93 11.6 4.0 1.1 1.8 11
14, 34, 54, 74, 94 11.5 4.5 1.4 1.6 10
15, 35, 55, 75, 95 11.7 5.0 1.5 1.7 8
16, 36, 56, 76, 96 11.8 55 1.3 1.5 8
17, 37,57, 77,97 11.9 6.0 0.9 1.6 9
18, 38, 58, 78, 98 12.0 55 1.0 1.7 10
19, 39, 59, 79, 99 12.1 5.0 1.3 1.8 11
20, 40, 60, 80, 00 12.2 4.5 1.6 1.9 9




JlabopaTtopnas padora Ne2
«PacyéT IJHepPreTMYECKOro MOTEHIUAJIA JUHUH «BHU3) JIJIA
CILyTHUKOBOM CHCTEMbI BEeIIIAHUS

Lens paboter: [IpousBecTn 3HEPreTUYECKUN pacueT JUHHM «BHH3» IS

CHYTHHKOBOﬁ CHUCTCMBbI BC

IIaHUS.

JIaGopartopHoe 3a1aHue:

— OIpPCACINTb 3HAUCHUA MOI].[HOCTGﬁ nepecaaTinka 1 NpuCMHUKaA Ha JIMHUAX
«BHHU3», IIPH KOTOPBIX CHYTHHKOBLIﬁ KaHaJI HaJACKHO pa60TaeT B YCJIOBHUAX ITOMCX

H HC COACPKUT U3JIMITHUX SHCPICTUUCCKUX 3aI1aCOB;

— IOCTPOUTH THArPaMMy YPOBHEH CUTHAJIA HA JUHUU «BHU3» JUIS 3aJaHHOU

CHYTHHKOBOP'I CHCTCMBEI.

Ta6J'II/IHa l- BapI/IaHTBI NCXOJHBIX JAHHBIX JJIS BBIIIOJHCHUS ITPAKTHYCCKUX

3aJaHUN
Bapuanr [Mocnemusist mudpa 3a4eTHON KHIKKA
0,6 1,7 2,4 3,8 59
[Ipeanocnenuss | 0, 5 A—B A—C A—-D B—E B—C
ugpa 1,6 B—D C—B D—B C—A X—D
3a4€THOU 2,7 D—C D—A A—B A—C A—D
KHWKKH 4,8 B—A B—E C—E D—E D—E
3,9 B—D C—-D C—oA D—-C B—E
Tabnuua 2 - [Tapamerpsl 60pTOoBBIX peTpanciasaTopo KC
Cucrema A B C D E
Koopaunarst 103°B.n. | 101°B.m. | 95° B.1. 85° B.1. 66° B.1I.
Huanazon f, I'T 14/11 14/11 14/11 14/11 14/11
Kosdpdumment | [puem 33 35 28 30 29
YCUIICHUS [lepenaua | 28 30 25 27 26
anTeHHsl G, 1b
CrnexTpanbHast IJIOTHOCTb -54 -53 -52 -51 -50
MomHocTty S, ABBT1/I'11
KoaddurmenT mryma 8 7,5 6 5 7
npuemHuka KIII
[IymoBas Temmeparypa 40 50 55 60 45
aaTeHHnl TA, K
KIIQ ADT 0,80 0,90 0,90 0,85 0,80
[Iymosas temnepatypa CJI 100 95 90 100 110
Tsn, K
Tabnuna 6 - [Tapamerpst mpuemubix 3C
Cucrema A B C D E
Koopaunatsl 35° B.1. 85° B.1. 73° B.1. 52° B.1. 78° B.1.
60° c.m 45° c.. 49° ¢ 47° c.. 42° c..




Juanazon f, [T 14/11 14/11 14/11 14/11 14/11

Huametp anteHHsl DA, 3 8 9 10 6

M

DddexTuBHas monoca 36 72 36 33 36
gactoT Afin, MI'np

Koaddumuent myma 6 8 7 5 7,5
npuemHuka KILI

[IymoBas Temnepatrypa | 60 58 70 80 90
aaTeHHnl TA, K

KII4 ADT 0,90 0,80 0,85 0,90 0,85
Otnomenue Pc/Pu 1b 15 15 15 15 15

1. Pacuer cmyTHUKOBOI JJMHUM «BHHU3)

B pacderax He0oOXOaUMO YYeCTh JOMOJHUTENIBHOE OCIabIEeHUE HSHEPTHH
panroBOJIH Ha ydYacTKax: morijomeHue B ocaakax — 0,8 nb, momspusanmoHHbIe
notepu — 0,9 nb, motepu 3a cuer pedpakuuu — 0,2 1b.

Koaddunment 3anaca ansg nuaun «BHU3» b=1,2 nb.

OnpenenuTh 3HAYCHUE MOIIHOCTHU TepefaTynka OOPTOBOTO PETPAHCIATOPA
PITP/JIb, mpu KOTOpO# CIyTHUKOBBIN KaHAJI HaJIKHO pabOTaeT B YCIOBUAX ITOMEX
Y HE COJIEPKUT U3JIMIITHUX YHEPIreTUUYECKUX 3aI1acoB.

1.1 ITpoBectu pacuer paccrostHust mexay nepenaromein KC u npuemnoi 3C
aHTEHHAMHU TI0 CIIEYIONIeH popmyiie:

d = 42644 -/1-0,2954 - cos(y) , (1)

rae cos(y) = cos(&y.) - cos(f) ;

&3¢ — IUPOTA 3€MHOM CTaHIINMY;
S — Pa3HOCTh JAOJITOT 36MHOW U KOCMHUYECKON CTaHLIUEH.

1.2 Onpenenuth CyMMapHyIO ITyMOBYIO TEMIIEpaTypy MNPUEMHOTO
TpakTa o gopmyise:
T, =T, +7, - 320 T (2)
n n

rae Ta — mymMoBas Temiiepatrypa aHTEHHBI;
To = 290 K;
Ty = (K —1)- T, — cOOCTBEHHas LIyMOBasi TeMIeparypa NpueMHHKA.

1.3 Jlna pacuera kod(pdurmenta ycuneHus anTeHHbl 3C HCHOIB3YyeTCS
CJIEAYIOIINE BhIPaXKEHUE:



Gsc = lo'i—z‘Di (3)
rae g — KodhUIMEHT HCITOJIb30BaHus MoBepxHOCTH aHTeHHHI (0,6+0,8);
D, — anametp aHTeHHsl 3C;
A — JIUINHA BOJIHHEIL.

1.4 JlomonHuTenbHOE OCHa0JICHHME Ha Tpacce OMPEAeiseTcs CIEAYIOIMNM
oOpazom:

B nomonHUTENBHBIX TMOTEPSX CUTHANIA YYUTHIBAIOTCS TIOTJIONICHUE B
atMocdepe (ocanku) L, morepu n3-3a HECOTIACOBAHHOCTH NOJSAPU3ALUN aHTCHH

L, u notepu u3-3a peppakuuu L.

Luon =La+Ly+L,. (4)

1.5 Mounocts nepenatuuka KC onpenensercs o popmyre:

16‘”2‘d2'Loan‘k'Tz'Afm.g.‘b'(PCJ
z

m

()

Pre =
A (KC) 2
A ’GUPJ *Grpye Naeg * Moewe

riae d — paccrostare Mexay KC u 3C;

L o — AOTIOJIHMTENILHOE OCIa0JICHNE Ha TPACCE;

Af, 3 — mrymoBas mojioca IpueMHHKa,

k=1,3810% B1/T'u-rpan — nocrostHHas bonbimana;

T, =2065,6 K — cymmapHas 1ryMoBasi TeMIneparypa;

Af, 3. = 28 MI't1 — nrymoBasi 1mosioca mpueMHUKa;

b=1,2 nb (1,32) — ko3 duIMeHT 3anaca it TUHAN «BHU3Y.

1.6 Ocnabnenue curnana mexay KC u 3C onpeaensiercs mo hopmyiie

_16-7z2-d2

== (6)

riae d — paccrostare Mexay KC u 3C;
A — JIJIMHA BOJIHBI.

1.7 CymmapHasi MOIITHOCTh IIIYMOB Ha BXOJI¢ NMPUEMHHUKA PAacCUYUTHIBACTCS
CJIETYIONTUM 00pa3oM:

P,=k-T;-Af, (7)
rae k = 1,38-10'23 B1/T'u-rpan — nocrosinHas bonbsiimana;
T, =2065,6 K — cymmapHas mrymoBasi TEMIEparypa;
Afy = 28 MI'tt — nrymoBas mosioca IpueMHHUKA.



Ha ocHoBaHuU MpOBEAEHHBIX PACUETOB MPOCTPOITE AMarpaMMy ypoBHEN Ha
JIMHUU «BHU3», KaK MTOKa3aHO Ha pUCYHKE 1.
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Pucynok 1 - Jluarpamma ypoBHen Ha ydactke «BHH3» KC-3C
Ipumep pacuema

1.1 Pacuem paccmosanus medxncoy nepeoaroweti KC u npuemnoii 3C
— PA3HOCHb 00120M 3eMHOU U KOCMUYECKOU CmaHyuetl

B =Prc—Psx = 75° —66° =9°
cos(y) = cos(50°) - cos(9°) = 0,64 .

Tozcoa

d = 42644 -/1-0,2954 - 0,64 = 42644 -0,9 = 38379,6 K.

1.2 Pacuem cymmaproii utymo8ou memnepamypvl NpUeMHO20 MpaKma
T, =(7-1)-290 =1740 K.

(1-0,9) , 1740

T, =100+ 290-
09 09

=2065,6 K.

1.3 Pacuem xos¢ppuyuenma ycunenus anmetnuol 3C



¢ 3.10°

— =2 _ 0,027,
f 11.10
2
= % — 960219,48 11 101g(960219,48) = 59,8 115 .
14 Pacuem oononnumenvroco ocrabaenus na mpacce

Lo =08+09+0,2=1905 unu 1,55 pas.

1.5 Pacuem mownocmu nepedamuuxa KC

Kosgppuyuenm ycunenus anmennol 60pmoso2o pempanciamopa paeen 19
19

OB umu, nepeseds 6 omuocumenvhvie eOuHuybl, noayuum 107 =79,43pas,
Koappuyuenm zanaca ons aunuu euuz B = 1,2 o6 unu 1,32 pas, KII,pr 011
npuemnou 3C u 6opmosoco pempanciasimopa paser 0,9 ob unu 1,23 pas.

Tozoa, noocmasue & hopmyny (5) oanuvle, noryuum

5 _ 16-3,14%-(38379,6-10%)?-1,55-1,38-10 % - 2065,6- 28-10° -1,32-31,6
TPA(KC) 0,027%-79,43-960219,48-1,23-1,23

=142,65pas3

un Py ey = 21,54 0.
1.6 Ocnabnenue cuenana medxcoy KC u 3C

¢ 310°

hy == =22 20,021,
f. 14.10

_ 16-314%-(38379,6-10°)’

. =1,015-10% uu 200,105.
0,027

L

1.7 Cymmapnas MowHOCMb UYMO8 HA 8X00€ NPUEMHUKA

P, =138-10"7°-2065,6-28-10° =0,8-10* =0,8 nBm (-121 05).



®opMa 0TYETHOCTH 110 J1A00pPaTOPHOIL padoTe

[lo pe3ynbraraM BBINOJTHEHHUS J1aOOpPaTOPHOM pabOThl B OTYETE HYKHO
MPEICTaBUTh:

— @UO cryaeHTa U HOMEp 3a4€THON KHUKKH ................
— Hcxoanbie naHHbIe 7151 CTAHIIMU 33JIaHHON CUCTEMBI, B3SIThIC U3 TAaOIUIIbI

UCXOAHBIX TAaHHBIX MO (opMe, MPECTABICHHON HUXKE:
[Tapametpsl npuemHoi 3C

Huanazon yvacror, I'T

Koopaunarsl, I'pan. B.a., c.1.

JnameTp aHTEHHBI, M

Ornomenue Pc/Pu, nb

Koaddurnuent myma npuemuuka, 1b

D¢ dexTuBHas nonoca yacror, Ml i1

KHI[A(DT, nb

[IlymoBas Temneparypa antenssl, I'pag . K

[TapameTpsl 6OPTOBOTO peTpaHCIsTOpa

Hwnanazon vacror, I'T1x

Koopaunarsl, I'pan. B.4.

Koaddunment ycunenus anteHHsl, 1b

KoadduumenT mryma npuemMHuka, b

D¢ddexTuBnas noaoca yactot, Ml i1

KIIdaeT, 1b

[ymosas temnepatypa CJIC, I'pag . K

CriekTpaibHast INIOTHOCTh MOIITHOCTH, TBBT/I'11

B)  XoJ npoOBEJIEHUS PACYETOB.

r) Pe3ynbTaThl BBITIOJNIHEHUS] JA00OpaTOPHON pabOTHI, 3aHECEHHBIC B
TaOJIMITy PAaCUETHBIX JJAHHBIX, (hOpMa KOTOPOU MPUBE/ICHA HUXKE:

Paccrosnus mexny nepenaromeit KC u npuemnoii 3C, km

Koaddunuent ycunenus anrennst 3C, 1b

JononuurensHoe ocnabiienne Ha Tpacce, 1b / pa3

Momnocts nepegatunka KC, nb

Ocnabnenue curnana mexxay KC u 3C, nb

CymMapHasi MOIITHOCTh IIyMOB Ha BxoJie npueMHuka 3C, nBt /nb

n)  PucyHok nuarpammel ypoBHe#l Ha yyacTke «BHU3» KC-3C




JlabopaTopHnas pa6ota Ne 3
«Pac4éT 3JIeKTPOMATHUTHOM COBMECTUMOCTH IBYX CIIyTHUKOBBIX

CUCTEM TEJIEBU3HOHHOI'0 BEeIIAHUS)

Lens pabotbi: OOYYUTH CTYICHTOB MPUHIMIIAM pacdeTa mapameTpoB CETH
CIIyTHUKOBOW CBSI3H.

JlabopatopHoe 3ajjaHue.

[IpoBecTH OIEHKY 3JIEKTPOMArHUTHONM COBMECTUMOCTU ABYX CITyTHHUKOBBIX
CHUCTEM: IMPOCKTUPYEMOU U CYIIECTBYIOLIECH.

Paccuurars Memaromiee BIMSHUE OAHOM CIIyTHUKOBOM CHCTEMBI Ha JPYTYIO,
CPaBHUTH CTENEHb BIUSIHUSA C JOMYCTUMBIM 3HAUCHUEM.

Ta6numa 1 - BapuaHTbl HCXOIHBIX JAHHBIX JJIS1 BBITIOJTHEHHUS JIaOOPaTOPHBIX
3aJlaHuN

Bapuanr [Mocnenusist mudpa 3a4eTHON KHIKKU
0,6 1,7 2,4 3,8 5,9
[Ipennocnenn | 0, 5 A—B A—C A—-D B—E B—C
sis1 iudpa 1,6 B—D C—B D—B C—A X—D
3a4CTHOM 2,7 D—C D—A A—B A—-C A—D
KHMKKH 3,8 B—A B—E C—E D—E D—E
4,9 B—D C—D C—A D—-C B—E

Ta6nuna 2 - [Tapametpsl nepenatommx 3C

Cucrema A B C D E

Koopaunatsr 78° B.1. 52° B.1. 43° B.11. 65° B.1. 55° B.1.
42°cau. [ 47°cm. | 69°cau. | 45°cam. | 50° .

Huamazon f, [T 14/11 14/11 14/11 14/11 14/11

Huametp anteHHsl DA, M 6 10 9 8 3

D¢ dexTrBHAS MONOCA YACTOT 36 33 36 72 36

Afi, MI'g

CrnexTpayibHast TNIOTHOCTh -32 -33 -34 -30 -34

mouHocta S, 1bBT/T'1g

OTHOIIEHUE CUTHAJ/IIIYM 16 16,5 15 14 17

Pc/Pm, ob

KIIJJ ADOT 0,95 0,90 0,85 0,90 0,80

Tabnuua 3 - [Tapamerpsl 60pToBBIX peTpanciaaTopoB KC

Cucrema A B C D E
Koopaunarst 103°B.a. | 101°B.a. | 95°B.A. | 85°B.A. | 66°B.A.
Huanazon f, I'T1y 14/11 14/11 14/11 14/11 14/11
Koaddumuent [Tpuem 33 35 28 30 29
YCHJICHUS [Tepenaga 28 30 25 27 26
anTeHHsl G, 1b

CrnexTpanbHast IJIOTHOCTb -54 -53 -52 -51 -50
MomHocTty S, AbBT1/T'11




Koaddumnument mryma 8 7,5 6 5 7

npuemHuka KIII

[IlymoBas TemnepaTrypa 40 50 55 60 45

aaTeHHnl TA, K

KITIJJ ADT 0,80 0,90 0,90 0,85 0,80

[IlymoBas Temneparypa CJI 100 95 90 100 110

TZI, K

Tabmuna 6 - [Tapametpsl npuemusbix 3C

Cucrema A B C D E

Koopaunatsl 35° B.1. 85° B.1. 73° B.1. 52° B.1. 78° B.1.
60° c.m 45° c.u. 49° c.i. 47° c.u. 42° c.u.

Huanazon f, I'T 14/11 14/11 14/11 14/11 14/11

Juamerp antennsl DA, m 3 8 9 10 6

OddexTuBHas TIOTOCA 36 72 36 33 36

yactoT Afin, MI'1g

Koadduuument nryma 6 8 7 5 7,5
npuemHuka KIII

[IymoBas Temneparypa 60 58 70 80 90
aaTeHHsl TA, K
KII A®T 0,90 0,80 0,85 0,90 0,85

JIIst OLIEHKM MEIIAOLIEro BIUSHMA HCIIOJIb30BaTh METOAMKY, COIJIACHO
KOTOpPOW OTHOCHUTENbHOE mpupaimieHue 3¢Q(EeKTUBHONM ILIYMOBOH TeMIepaTypsl
IIPUEMHOI'0 TPAKTa CHUCTEMBI, ITOJBEPKEHHON BIIMSAHUIO, HE JOJDKHO IIPEBBHIIATH
6% 3HaueHus NIyMOBOW TeMIEpaTypbl NPU OTCYTCTBUU BIUSHUS.

IIpu pacuerax mnosarat, YTO AaHTEHHAa KOCMHYECKOM  CTaHIUU
OPOEKTUPYEMOl CHCTEMbl HMEET IIMPOKUHM Jyd; KOIPPUIMEHT Mepeaadu
CIyTHUKOBOU JinHuu y = -151b (0,032).

1 O]_[eHKa BO3MOYKHBIX B3aMMHBIX TIIOMEX MCEKAY CIHYTHHUKOBBIMH
CuCcTeMaMu

Jlns onpeneneHrss HEOOXOIUMOCTH KOOPAUHAIIUU C KaKOM-TMOO0 CHUCTeMOM
MPOBOJIUTCS  YIIPOILIEHHAsT OIEHKA BO3MOXHBIX B3aUMHBIX I[IOMEX MEXIY
CHCTEMaMH, 3aKJIIOYAIONIAsACS B paCUETE KaXYIIETrOCs YBEIUUYCHUSI SKBUBAJICHTHON
IIYMOBOM TEMIEpPATypbl CHYTHUKOBOW JIMHWM, BBI3BAHHOTO IIOMEXaMH, |
MOCJIEAYIOLIEM CPABHEHUH IOJIYYEHHOI'O 3HAYEHHUS, BBIPAXKEHHOI'O B IIPOLIEHTAX, C
MOPOrOBBIM 3HAYECHUEM, OMNPEACICHHbBIM PeriiaMmenToM paauocBsa3u. BaxHo
OTMETHUTbh, YTO AHAIMZUPYIOTCS MOMEXU B 000MX HAMPABJICHUSX, T.C. TIOMEXHU KakK
CO3JaBacMbl€ 3asABISIEMOM CHUCTEMOM, TaK U HUCHBITbIBAEMbIe €10. [IpeBbliieHus
IOPOrOBOTO 3HAYEHUs MPUPALICHUS JKBUBAJICHTHOW IIYMOBOM TEMIIEPATYphI
JUHUA B JIO0O0M M3 aHAIM3UPYEMBIX CHUCTEM JOCTAaTOYHO JJIS 3aKJIIOYEHHUS O
HEO0OXOIMMOCTU KOOPUHAIIUH.

IIpu pacuerax npupamieHus: SKBUBAJICHTHON LIYMOBOM TEMIIEpATyphl JIMHUU
HEO0OXOJIMMO PACCMOTPETH JIBA BO3MOXKHBIX CIIydasi:



1) obe cucreMbl COBMECTHO MCIOJB3YIOT OJHY WM HECKOJBKO I10JIOC
4acTOT, NPUYEM HaMNpaBlIEHUS TMepeladd B COBIAJAIOIIMX II0JI0CaX B 00eux
CUCTEMAX COBMAJIAOT;

2) obe cucTeMbl COBMECTHO HCHOJB3YIOT OJHY MIU HECKOJIBKO TI0JI0C
4acToT, MPUYEM INeperada B COBMAJAIOIIMX I0JIOCAX BEAETCS B CHUCTEMAax B
IIPOTHUBOIIOJIOXKHBIX HAIIPaBICHUAX (PEBEPCHOE UCIIOIb30BaHUE YaCTOT).

EC 1 EC2

nomcl mic 2

PucyHnok 1 - [losicHeHue B3auMOJEHCTBUS ABYX CITYTHHUKOBBIX CUCTEM

2 Pacuer paccrosiHUsI MeXKAYy 3€MHOM CTAHUMEH W Te0CTAIMOHAPHBIM
CILyTHUKOM

d =42644-.,/1-0.2954-cosy |

rne COSy =COS&-COS 3
§ ) ﬂ - COOTBECTCTBCHHO IIMPOTa 36MHOU CTaHIIMU W PA3HOCTH IO JOJIOTC MCIKAY

CIIYTHUKOM M 36MHOW CTaHLIUEN;
d;- HakmonHas ganpHOCTh Mekay [113C 1 u KC 1

d,- HakitonHas panpHOCTh Mekay [113C 1 u KC 2.
ds- HaknmonHas nansHOCTh Mexxay KC 1 u I13C 2.

TonmoueHTpu4YeCKui yriioBOM pa3HoC



Tonouentpuueckuii yriaoBoil pazHoc Mexay nByMsa KC B Touke pacrosioxeHus
[1n3C 1:

0

6
d,” +d,” — (84332sin ;)2

0 = arccos
2-d,-d,

6 g " Pa3HOCTD 110 AOJITOTC MCKAY CIIYTHUKaAMHU

3 Pacuer ko3ppuuneHTa YCHICHUSI AHTEHHbI 3¢€MHON CTAHUUM B 3aJJTaHHOM
HANPABJICHUU

D

B .

Jl1st anTeHH OOJBIINUX Pa3MEPOB MpHU N >100 (MakcHMMabHOE YCHUIIEHHE ):
¢

G(p)m=32 — 251go,
rac — erJ'I M€>I<I[y OCBIKO AHTCHHBEBI U 3a1aHHBIM HaHpaBHCHI/ICM, rpaz[.

D
JIJ1st aHTCHH MaJIbIX Pa3MepoB MPH 7 <100:

D
G(p)n=32-10lg - — 25lg¢,

rae D — nnameTrp aHTEeHHBI;
A — IJIMHA BOJIHBL.

4 Pacyer yBelMYeHHs LIYMOBOM TeMIepaTypbl NPHEMHOH CHCTEeMbl Ha
BbIX0/1€ IPMEMHON AHTEHHbI

4.1 VYBenuueHue IIyMOBOW TeMmIepaTypbl NPUEMHONW CHCTEMBbI OOPTOBOTO
pEeTpaHCIsTOpa, NOABEPKEHHOTO BIUSHUIO
ATo=S+G,. +G,+228,6 L,

rae S - cmekTpanpHas TMJIOTHOCTH MOIMHOCTH, MOJABOAMMAS K Tepeaaronieit
aHTEHHE MEIIaoIIeH CTaHIUM;
G, - k03 uimeHT ycuiaeHus aHTeHHbI Mematoiei nepenatonieit 3C, ab;

Gy - KOO(DDUIMEHT YCUIIEHUS aHTEHHBI CITYTHUKA, TOJBEPKEHHON BIMAHUIO (Ha
npuém), 1b;

L, =20(Ig f,;z» +19d)+32,45 - ocnabnenwe curHata Ha JHMHMM MEMIAIOMIAs
Tepearonmas 3eMHas CTaHIUS — CITYTHUK, HOBEPKEHHBII BIUSHUIO, 1B;

4.2 IlpupaiieHrie 5KBUBaJIEHTHON ITyMOBOU TEMIIEpATypPhbl JUHUN
AT, = AT3+yATS

rae y= - 15 nb (0,032) — xoadduimenT nepegayu CIyTHUKOBOW JIMHUM, €CIU
NOJISIpU3allis Ha IBYX CUCTEMaX OJMHAKOBAs;

4.3 OrtHocuTenbHOE mpupanieHue >PEGEeKTUBHON I1IYMOBOM  TeMIlepaTyphl
IIPUEMHOIO TPAKTA CUCTEMBI, II0IBEPKEHHON BIUSHUIO

AT -100




rne T — mymoBas TeMmeparypa CIYyTHUKOBOM JIMHUM CBS3U CHUCTEMBI,
MOJBEPKEHHON BIMSTHUIO

Ha ocHOBaHWH IPOBECHHBIX PACUETOB CIENATh BBIBOJ, €CTh HEOOXOIUMOCTH
IPOU3BOJUTh KOPPEKIMI0O MEXAY CHCTEMaMH WM MEKIY CHCTEMaMH
KOppeKLus He TpeOyercs .

Ilpumep pacuema.

Hcxoonvle dannbie - co2nacHo 8apuanma 3a0aHUs.

1—> 3 (Cucmema 1 ewusiem na cucmemy 2).

1. Pacuem paccmosnus mexncoy 3eMHOU CMAHyuelu U 2eocmayuoOHApPHbIM
CRYMHUKOM

di- maknonnas oanvnocme meancdy I1103C 1 u KC 1

d, = 42644,/1—0,2954 - cos(11°) - cos(50°) =
= 42644\/1— 0,2954-0,982- 0,643 = 38463.33 -

dy- maknonnas oanvrnocme mescdy I103C 1L u KC 2.

d, = 42644,/1—0,2954 - cos(40°) - cos(50°) =
= 42644,/1-0,2954-0.643- 0.766 = 39419.66 _

ds- maknounas oanvnocme mesncdy KC 1 u I13C 2.
d, = 42644,/1—0,2954 - cos(—7°) - cos(79°) =
= 42644,/1—0,2954-0.993- 0,707 = 37964.72 -

2. Tonoyenmpuueckuii yenogou paznoc medicoy osyms KC ¢ mouke pacnonosicenus
1103C 1:

29°

{38463.332 +39419.66° — (84332sin 3

6, = arccos

7|
= arccos(0.853)
2-38463.33-39419,66 _

6, =31,43°

3. Pacuem rosppuyuenma ycunenus anmenHwvl 3eMHOU CMAHYUU 8 3A0AHHOM
HanpaeieHuu

D, Dg-f, 3.14.10°

T ¢ T

Hna 1103C 1 napamemp A >100, yeon ¢ —  yeon
etB

medxncoy Hanpaenenuem Ha KClu KC2, m.ep="8, moecoa xodpduyuenm
YCunenust

G(p)g=32 — 25/gp=32 — 25lg 31,43°=-5,43 06

®,=15.85(3/0.027)%° =0.938



0,938<31.43°<48°

D.-f, 9.11.10°
D. _D.-f, 9 11180 _ 230
A, c 3-10

Hna  I113C 2 napamemp YeOn ¢ — Y201 MeHCOy

nanpaesneruem Ha KC 2 u KC 1, m.e p= 9“3, moeoa Kosghuyuenm ycuieHus

G(p)e=32 — 251gp31,43=32 — 25Ig31,43°=-5,43 06
®,=15.85(9/0.021)°° =0.417

0,417<31.43°<48°

4 Pacuem ygenuueHusi WiyMo8oUu memnepamypsbl NPUeMHOU CUCEMbl HA 8bIX00e
NPUEMHOU AHMeHHbl

s onpedenenus ygenuuerue uwiyMogol memMnepamypbl HA BblX00e NPUEMHOL
aumennvt  KC 2! cnekmpanvhas —~ niomumocms — MOWHOCMU — Mewdaioujell
1103C 1 pasna —34 oFBm/l'y; koappuyuenm ycunenus aumennor I1103C 1 6
nanpasienuu Ha KC 2 pasen -5.43 0B, koagpgpuyuenm ycunenus KC 2 pasen 2805
L, =20(lg f,,» +1gd,) + 32,45 = 20(Ig 14000 + Ig 39419.66) + 32,45 =
=174,72+32,45= 207.05’ OB.

ATO =—-34+(-5.43) +28+228,6 -207.05=10.12 ;.
10.12

ATS=10 10 =10.28=10 g

s onpedenenus ysenuyeHus wiymogou memnepamypvl HA 6blXx00€ NPUEMHOU
anmennvr 3C 2. cnekmpanvras niomuocme mownocmu mewaowet. KC 1 pasna
26  obBm/l'y; koagppuyuenm  ycunenus anmennot  KC 1l pasen -50  0b;
koagpuyuenm ycunenus I13C 2 6 nanpasnenuu na mewmarowyro KC 1 pagen -5.43
ob:

Lg=20(lg f,, +1gd,) +32,45=20(Ig11000 + g 37964.72) + 32,45 =

=204.84 »p.

ATs =-50+(-5.43) + 26+ 228,6 - 204.84=-5.67
5.67

AT, =10 1 =0.27 X

lpupawenue sxeusanenmHol ULyMO80U memnepamypol TUHUU

AT, =0.27+0.032-10 =0.59 K

Omuocumenvrhoe  npupawjeHue  3¢heKmueHol  WyMo8ou  memnepamypbl
NPUEMHO20 MPAKMA CUCTNEMbL

% -100% = 0.66% < 6%



®opMa 0TYETHOCTH 110 J1A00pPaTOPHOIL padoTe

[lo pe3ynbraraM BBINOJIHEHUS JabOpaTOpHOM pabOThl B OTYETE HYXKHO
MIPEACTABUTD:

— @UO cryaeHTa U HOMEp 3a4€THON KHUKKH ................

— JIaHHBIE JUJIS pacyeTa, B3sIThle U3 TaOJHUIIbl UCXOJIHBIX JaHHBIX MO (hopme,

IIPEACTABICHHON HUXKE:

ITapamerpst KC

Cucrema

Koopaunatsl

Juanason f, I'T

Koaddurnuent ycunenus anrennsl G, 1b

- [Ipuem

- [lepenaua

CrnexTpanbHas INIOTHOCTh MOIIHOCTH S, 1bBT/I'11

Koaddunment mryma npuemnnka Ky

[ITymoBas temnepatypa anteHHbl Ta, K

KIIJ] AOT

[ymosas remneparypa CJI Tey, K

[Tapamerprl 3C

Cucrema

Koopaunatsl

Juanazon f, I'T

Huametp anteHHBIDA, M

DddexruBnas nmonoca yactor Af,, MI'

Otnomenue curnan/mym Po/Py, nb

CriekTpaibHasl INOTHOCTh MOITHOCTH S, nbBT/I't

KIJ{ ADT

a)  XoJ INpOBEJCHUS PACUETOB.

0)  Pe3ynbrarbl BBINOJHEHUs J1a0OPATOPHOW pPaOOThI, 3aHECEHHBIE B

TaOJIMITy PAaCUETHBIX JAHHBIX, (hOpMa KOTOPOU MPUBE/ICHA HUXKE:

TOonOLEHTPUYECKUN YTIIOBON Pa3HOC

YBenuueHre n1yMoBOH TeMIepaTypbl Ha BbIxoze npueMHon anTeHHbl KC

YBenuueHne yMoBOH TEMIEPATyphl Ha BBIXO€ MPUEMHON aHTEHHBI 3C

OtHocutenbHOe mnpupaiieHne 3(Q(EeKTUBHON IIYMOBOH TEMIEPATYPHI | .........

HpI/IéMHOFO TPaKTa CUCTCMBI, HO,Z[BGp)KCHHOfI BIIWAHHIO

BriBog o HCO6XOI[I/IMOCTI/I KOPpCKOHUU MCKAY CUCTECMaMU

[lo pe3ynbraraM BBINOJIHEHUS JabOpPaTOpHOMl pabOTBl B OTYETE HYXKHO
MPEICTABUTH:

— @UO cryaeHTa 1 HOMEp 3a4€THOU KHUKKH ................

— JIJaHHBIE JUJIS pacueTa, B3AThIE U3 TaOJIUIbl HCXOIHBIX JaHHBIX MO (opMme,
MPEICTABICHHON HIXKE:



ITapamerpsr KC

Cucrema

Koopaunarst

Juamnason f, I'Tn

Koaddurment ycunenus antenusl G, 1b
- [Ipuem
- [lepenaua

CrnexTpanbHas TUIOTHOCTh MOIIHOCTH S, 1bBT/I'11

Koaddurnument myma npuemunka Ky

IITymoBas TeMiieparypa anTeHHsI Ta, K

KiigjaAor b .

[ymosas remneparypa CJI Tsp, K | .. | ..
[TapameTpnt 3C

Cucrema e .

Kooppuwaret | .

Juamnason f, I'T'n

Huamerp anteHHsiDa, M

DddexruBnas monoca yactor Afy,, MI'

Otnomenue curHan/mym P./Py, nb

CrnexTpanbHas IUIOTHOCTh MOIIHOCTH S, 1bBT/I'11

KIIJ] AT

a) XoJ IMpOBEJICHUS PACUETOB.

0) Pe3ynbTarhbl BHINOTHEHUS JTaOOPATOPHON pabOThI, 3aHECEHHBIE B TAOJIUILY
pacyeTHBIX JTAHHBIX, OpMa KOTOPOH MpUBEICHA HIKE:

Momnocts nepenatunka KC

Koaddunment ycunenus antenast KC

MomrHocts nepenatunka 3C

Koaddunument ycunenus antenusl 3C






