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Npmvep. BHYMCAUTD SIPKOCTH M3JyYEHHs! YEPHOIO T€Ja NPH TeMIepaType
6000° K na anmee Boamnl 0,5 mxm.
Pemenne Yacrora v JinHa BOJHH CBS3aHB B BaKyyMe COOTHOIIEHHEM

v=c/A,

rae v — vacrora (ey); ¢ = 3. 108 a.cex ! — ckopocTh cBera; A — AHHA BOJ-
el ().
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INockoabKy | mrm = 10~% #, To yumHa BoJuB B 0,5 MKM COOTBETCTBYET 4aCTOTE

v=c/h=23-108/0,5-1076=6.101* (ey).
JCTaBJsisl ST0 3HATEHHE L5 v B (3.49) n nonaras T = 6000°, monyynm

5 —[2-6,62- 10~32.(6- 1014)8/(3- 10%)2] [1/exp (hvIET)—1],
B fv kT —6,62-10-32.6. 1014/ 1,38-10~23.6000=4,8.

Ofcioga CHeNyeT, 4To
B=3,2 10_6/64’8-—1_——3’2- 10‘“6/121 ,5—]:2,6-10—8 ﬂm'M-z'el{'l-cmepaa-l_

Io




image8.png
& Mpumep. Meitep, MakKanny® u Cuoneiikep 8, 9] namepuin aHTEHHYIO TEMIE=
paTypy, KOrjla aHTeHHa HX pajHOTENeCKona Guuia nanpawgena Ha Mapc. Ona oka-
3anack pabuoii 0,24 °K Ha BOsHE 3.15 ca. Bo Bpems HaGmionenuit auck Mapca 3a-
puman yroa B 18" Tpebyercs HaHTH SKBHBAJEHTHYIO TEMIIEPATypy HMCTOUHHKA
(Mapca) B MpEAIONOKEHHH, YTO aHTCHHA HMEJa KapaH[alulHylo JMarpamMMy Hanpas-
feHHOCTH ¢ wHpHHOH ayuya 0°,116 no Toukam MOJOBHHHON MOUIHOCTH.
Pewenne Pammyc mucka Mapca pasen 9 nim 0°,0025. Orcroza TeJecHbIH
yroj IHCKa DaBeH
-
Qe=ari=mn (0°,0025)2 =2-107° epad?.
TesecHbl yros AHarpaMMbl HallpaBICHHOCTH aHTEHHDI npuGin3NTeNEHO paBeH
(cv. . 6)
§2A:4/3(0,116)2=1,8-10—2 2pad?.

[IOCTOSIHHOH, TOAYYHM M3 BbIpaXKEHH 1 (3.118) cpex-

CuHTasi TeMnepatypy AMcka
y Mapca nnsi 3TOr0 H3MEPEHHSI:

HIOIO SKBHBAJEHTHYIO TEMIIEDATYp
T=T, (QA/QS)=0,24 (1,8-10-2/2-10-3)=216".

e e e i B i L

SEE—-_——
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Mpumep 79-MeTpOBHI paJHOTENECKON YHHBEpCHTETA wrrara Orafio npu pabote
na wacrore 1415 Mey B 1964 . mMeJ CJeLylOLIHE XapaKTepPHCTHKH: TeMNepaTypa
cucremsl 125° K (npuGau3uTebHO IONOBHIE ompefeAnack aHTeHHOH, a MOJOBHHA
IIpHEMHHKOM); IOJ0CE 4aCTOT 10 netektopa D Mey; BpeMAa MHTECpHpOBaNMf nocJe
nerextupoBanus 10 cex; s¢(eKTHBHAA ANEPTypa aHTEHHEI 700 #%; mpuHeMHHMK THIIa
JuKKe, JJIsl KOTOPOrO Ks= nﬂ/2. HaiiTH MHHEMAJIEHO O0HAPYKHMYIO TeMIIEPATYPY
. MHHHMAJBHO OOHAPYXHMYIO NUIOTHOCTE NOTOKA TIPH yCpeIHEeHHH IBYX 3alHCeH.
Pemeuwne.

ATy — 12570/1/2 Y/ 5-10°10-2=0,03° K,
ASuusn = (2% Aaap) DT ype=(2-1,38-1073/700) AT seun = 10-27 sn.
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3apgaum

3.1. B coOTBeTCTBMM C 3aKOHOM cmeluenusi Buna mponsselicHne LTHHBE BOJHB
yi TenTeparyps noctosiiko. B pasn. 3.8 Besuunna storo nponssenenust 0,0048 a -°K
nonyucka ¢ npubamxkenneM. [Nokaxure, uto GoJee TouHas BeJnuuHA Ge3 yuera HpH-
Gmkerns pasua 0,0051 # - °K.

3.2. Ecau sIpKOCTL BEIpaXkeHa uepe3 JJHHY BOJHB, TO IO 3aKOHY CMELIEHHS
Bnua NPOH3BCJIEHHE JIJBHB BOJHL H TEMIEPATYPH PAaBHO MOCTOSHHOH BeJuYNHE,
oT/MuHOM OT TOji, KOTOpast noNyuena B 3afave 3.1. B pasn. 3.8 noayueso npubmKen-
noe 3Hauenue, paBroe 0,0028 u . °K. Ilokasarb, uto GoJee Toypas BeJAMYHHA, 63
yueta npnbnuxkenus pasna 0.002897 x - °K. -

k=

Ulupura nyva nva ypobre
oa 33 10n0burrod MowHocmY

Smun
s

6)

Puc. 8.26. 3anucn mnpoxoxpenust sigpa ranaktekn M3l ma uacrore 1415 Mey
uepes AuarpamMmy HarpaBJEHHOCTH 79-METPOBOr'O TeJECKONd, yHHBEPCHTETA WITATa
Orafio.

-~

a — eAMHMYHAs 3anHCh; 6 — YCPeNHEeHHE YEThIPEX 3amHCel; 8 — MOCAEAYIOLlee YMEHblieHHe 1IYMO-

BLIX (yKTyaumuil npH yBeJHYEHHH BPEMEHM MHTErPUPOBaHus B 3 pa3a. Ha HIDKHEH 3amucH HCTOY-

UHK M3l oT4yeTNMBO BHIEH BMECTe ¢ HCTOUHHKOM OA 33, KOTOpPHIl TpEAlIECTBYeT €My Ha HECKOJLKO
MITHYT.

3.3. Vpaeuenue Jle#iGuulia moxer GBITL 3aucano B BHJAE
(dB/dr)+PB=Q.

3710 mnddepennuanbioe ypaBHEHHE IepBOro nopsiika u mnepboéi cremersn. Ero pe-
wienye papno

B=Aexp (—‘f Pdr)—}—exp (—der)fexp (—}—der) Qdr,

The A — koncranta. Ilokasarb, uTO pelIeHHe ypaBHeHHS nepenoca (3.101) 3anu-
Werest 8 pupe (3.102).
3.4. TNoncuntath SPKOCTL W3JAYYEHHS! YEPHOTO Tesa B, mnpu tevneparype

6000° K g2 LaupHe BoJdHbl 0,5 MKAM.
Otser: 3,18-108 em- »#72 - cmepad—1 A1,

3.5. Toacunrarb sipkoctH B (V) H B, usnyuenns weproro tena mpu Temnepa-
“¥pe 10000° n posme 1 ca
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3.6. VreaiusmpoBaHHOe pacnpelejeHne SPKOCTH H IuarpamMma HanpaBJeH-
HOCTH aHTEHHBI MpHBEJlEHH Ha ONHOMEPHOM AMArpamMMe pHC. 3al. 3.6. Pacnpernene-
HUe SIPKOCTH MPEJCTABJEHO TOUCUHBIM HCTOM-
8 HUKOM C IAOTHOCTBIO noroka S W MCTOUHM-
c i KOM IIMPHUHOIT 2° € NOCTOSIHHOM TNJIOTHOCTBIO
notoka S. ToueyHbii HCTOYHHK pAaclloJIOKEH
B JBYX Tpajycax OT LEHTpa MpOT5IKEHHOIO
HCTOUHMKA. Y @HTEHHB Tpeyrosbpas Anar-
pamMma HalpaBJCHHOCTH (cummeTpHyHas) B
npefesax UWHPHHBL Jy4d 2° MexIy TNepBH-
CE 7° 70 ¥  mu HYJSMH M HyJeBas BHEe STHX NpE/EJOB.
1. HauepTutb TOUHBIH TpaguK HabsIo-
naemofi ILJIOTHOCTH TNOTOKa KakK (QyHKUKIO
yIJa1a, OTCHHTBIBAEMOTO OT LEHTPA MPOTSIHKCH-
Horo mcrouHuKa. 2. KakoBO makcHMmalbHOE
oTHOLIeHue HaGgiofaeMofi M HCTHHHON TOJ-
HbIX TUIoTHOCTeH noroka (28)?

OtpeT: /2.

3.7. Jlnsi IBYMEPHOTO CAyuasi, MPEACTABJEHHOTO HA PHC. 3ap. 3.7, MOKa3ath,
10 HabiiofaeMast MJOTHOCTh GOTOKA ONPELESETes Kak

S (Yo, ¢ ={] B (¥, ©) Pn (vo—7> Go— @) d

Puc. 3an. 3.6. Pacnpepenenne sip-
KOCTM IT0 MCTOYHHMKY ¥ JHarpavMa
HANPaBJICHHOCTH AHTEHHbI.

rie
dQ=cos ydydg.
g z
Y :
7 3
B (7 4o 9=%)
Anmeana an 3
W,
y
%
v F}I(J’—J’(n 9’_500)
a.. E G 3
Puc. 3aa. 3.7. [lBymepHasi reOMETpHSI.
3.8. IlokasaTb, 4TO CJeAyIOlHe BBIPAKCHHS SKBHBAJCHTHHI.
2k
S=33 [ Ts® @) Pn (6, @) 42 S = (2k/ M) T pQpu; S=(2kT 5/ Aag)

u uto npH Tg=const u Qs 7 Q4
S=(2k/M?) TsQs.

3.9. PaguoucTouHHK 3aTeMHeH H3Jyualolle-norJolaiomnM 06JaKOM C ONTH=

yeckoii TyGHHOY, PaBHOl €IHHHLE H SPKOCTHOH temmneparypoit 100° K. HMcrounuk
JMeeT TOCTOSTHHYIO SIDKOCTHYIO TemMmepatypy 900° K u Tenecubii yroa 1 epad®
AppexTHBHAN aNepTypa panyoreneckona — 50 2. Ha BosiHe 50 c# HalTH aHTEHHYIO
Temneparypy, KOTAA PaIHOTENECKOM HANpaBlCH HA nerounnk. ToauuHa 06JaKa
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MOCTOSIHRE, @ €TI0 YIJIOBash NPOTSIKEHHOCTh paBHa 5 2pao?. IlpennonoknTs, uto o7-
KJdHnK @HTEHHH IOCTOSTHCH B INpeleJiaX HCTOYHHKA M 06JaKa.

OrBeT: 23,8 °K.
3.10. Lludposoii Brixopn pajnoreneckona Ha yactore 1400 Mey maer caenyio-

wie 3HaYCHUS, B 3aBHCEMOCTH OT 3BE3JHOTO BPEMEHH IO Mepe CKaHHpOBaHus 06Ja-
cTH C TOCTOSIHHOH SIPKOCTBIO:

31m - 30s 234 32m 458 229
31 45 235 33 00 236
32 00 224 33 15 233 T
32 15 226 33 30 230
32 30 239 33 45 226

Bpenst nnterpupoBanust 14 cex npu 1 cex sajepike BHBOKA IAHNBIX HA [OUATH. Hns
cayuasl, KOrjla TemreparypHas KaduOpoBka faer 170 emmmun fnst 2°,9° K waiiTh:
a) CPEINEKBApATHUHYIO BENHUNHY IIyMa NMpHEMHHKaA, 6) MHHHUMAaJNbHYIO 0CHApY X H-
\IyI0 TEMTIEPATY DY, 6) TEMIEPATYPY CHCTEMB, T) MEHEMAJLHYIO 06HAPYKHUMYIO TLJIOT-
noctb noroka. KanubpoBounwiil cHrean BBONTCS Ha BXoJ npuevMHuKa. JInKHus mepe-
Aaun OT aHTEHHLI K NMPHEMHHKY Hmeer oclabraenne 0,5 06. DddekTnBHas anepTypa
anrenrn 500 #%. IloJoca npuemunka 7 Mey. Noctosinnas npuemnanka Ky = 2.

Oreet: a) 0,08°K; 6) 0,09°K; 8) 445°K; 2) 5-10-27 gp.

3.11. Pannoreseckorl nMeer cenyiolue XapaKTEPHCTHKH: WYMOBAsA TeMIepa-
Tvpa anTeHHH 50° K; wymMopas TeMiteparypa npuemnnka 50° K, dusnueckas temre-
parypa B JIHHUH Nepeflayy MeXKAy aHTeHHOH n mpueMHHKoM 270° K, norepu 1 06,
1L0J10Ca NPONTYyCKAHN S TPHEMHHKA & M2y, Bpemsi HHTETpHPOBAHKS 5 CeK, MOCTOSHHAS
npuevnuka Ky = 1/} 2, spdpextnuan arneptypa antennst 500 4. [lpu ycpemHeHHH
ABYX 3amyceil HANTH: 4) MHHHMAJbHYI OCHapyXHMYIO TeMIepatypy, 6) MuHHMaMb-
HYI O0OHapyXHMYIO IJOTHOCTH TOTOKA,

Otrpet: 0) 0,06K; 6)3.2-10-27 gu.
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Mpumep. Iycrs sipkocth Heba B Ha yactoTte V HOCTOSIHHA B HoJioce | Mey
no BceMy HeGocBony (renmecnpiii yroa 2m). HafiTH cieXrpanbHYI0 MOMHOCTD H IOJ-
HYI0 MOMHOCTb, NDPHHHUMAEMYIO IOPH3OHTAJLHOH NOBEPXHOCTBIO € NJAOWALBIO 5 M2
Ha yacrore v. CrnexrpanbHas spkocTs B paBHa 10722 em - w2 - 2yt cmepad—2.

Pewmenune Cornacno ypasrenuio (3.10) MommuocTs, NpHnnMaemas HoBepX-
HOCTBIO C IJOMAALI 5 M? B eIMHHYHOM YACTOTHOM HHTepBase, paBHa

@w=nAB=>51-10~22 (@m-2y=1).
Tlostomy, Kak caenyer ns (3.11), MonHast MowHOCTE, NpHHEMaemasi B monoce 1 Mey,

W =1 ABAy=>57-10~22. 10° == 55 10~-16 (/).
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Ilpumep. AHTeHHa panHoTeneckoma pmeer BeepooGpasHblil  (<HOXKEBOID) nyy
umpuHoii 5° X 20° mo TouKaM NOMOBHHEON MOLIHOCTH (B ruaBmbIx nmockocrsix).
Yuacrok Hea, Ha KOTOPHH HanpabieHa 2HTCHHA, HMCET Ha YacTOTe V OXHOPOJHYIO
pamumosipkocte 10721 gm . 42 py1 cmepad~t,  Halitu DNPUHHUMAaeMyI0 CHEK-~
Tpanbgglo MOULHOCTE Ha wyacToTe V, ecqH 3(pdeKTHBHAS ALEPTYPa AHTEHHH COCTAB-
Jsier M2

Pemenne Tenecunf YroJ nuarpaMmbl HanpaBJAEHHOCTH AHTEHHEI npu-
OJH3HTELHO paBeH [cu. (6.22)]
B 4/390,5 %o, 50

rae €, — tenecuniit yron AHArpaMME!  HalpaBJICHHOCTH (crmepad uam 2pad?); 65—

LWHMpHHA JyYa Ha ypoBHe NOJIOBHHHOH MOIIHOCTH B OLHOH H3 IJIABHLIX IIJIOCKOCTE H
Auarpamme (pad HIH 2pad); ¢, 5 — mHpHHAa Jy4a Ha YPOBHE NMOJOBHHHOH MOMHOCTH
B Jipyroil raasnoit miockoery Auarpammsl (pad uiam epad). CnenoBaresbHo, B 310M

Q4 =(4/3)-5°-20°=133 2pagd? .
Hs (3.16) rorma CIenyer, uTo npHHMMaemast CIIEKTPANbHAST MOWHOCTh paBHAa

1
w:E Ao BeonstR4 =1/2-36.10-21. 133/3283=7,3-10~22 (6m-ey ).

Hpo6r 133/3

TaK Kak | ém%iigei)egguléT MHCIIO KBaJIpaTHEIX IpajlycoB (133 2pad®) B cTepalHansl,
PaBHa | AMezy y ;KO ,3%= 3283 2pad®. 3ameTHM, 4TO, €CNH 10N0CA NpHEMHHKa AV
MOIIHOCTL papga PKOCTL B 5T0M pmamasone NOCTOSIHHA, TO MOJMHAS NPHHHMAaEMas

“”=wAV=7,3-10—22-106:7,3-10—16 em

e
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Mpumep 1. Jluckperrnlfi pamnoncTouRMK InameTpoM B 2° nMeeT HCTHRHYIO
CPEIHI0 sipKocTh Bep = 1020 em - a2 . 2y1 . cmepad™! wa wacrore v. SIpKoCTb
B nonoce 2 Mey na stof yactore nocrosiuna. Creiyer HailTi: a) MCTHHHYIO IIOTHOCTH
NOTOKa HeTOYRMKa pa sTOR yacrote; 6) MIOTHOCTL TOTOKa, H3MepsIeMy0 aHTEHHOH
€ TEJIECHbIM YIJiOM ITABHOrO JenecTKa 1 2pad®; B) nmosnyo HCTHHEYIO MIOTHOCTD IO~
TOKa b monoce 2 Moy,

€mwenne. a)us (3.35) CJlelyeT, YTO HCTHHHAas IUIOTHOCTb IMOTOKA

S= Bep Qy=10-20.71/3282=9,6.10-24 em-m~2-2y=1;
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6) INOCKOJIbKY TeJIECHBLH YroJi rJIaBHOT'O JieneCTKa MEHbLIE MPOTAXEHHOCTH HCTOYHHK A,
a SIpPKOCTb NOCTOSIHHA& MO HCTOYHHKY,

’
S,=BQy. =
Tenecueit yron QM He 3aflaH. OflHaKo ecJim MpeJNoJIOXHTh, YTO OH JIHIIb HE3Ha-
unTenbHo Goablue 2,,, T0 MPHONHSHTENbHO
SO= 10720.1/3282=3,05- 10— gm-m—2-24~1;

B) MOJIHAsI HCTHHHAsI MJIOTHOCTL IIOTOKa MCTOYHHKa B nosioce 2 Mey onpenensieTcst
u3 (3.41):

S'={Sdv=S5Av=9,6-10-24.2.10°=1.9-10~17 (em-n~?).
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TMpumep 2. Ilycrs gpasi HaGmiofieHust HCTOYHHKa B npumepe | mcmosnb3yercs
PaIHOTEJICCKON € aHTEHHON, Hmeoweil sddekturyo ameptypy 150 2. TpeGyercs
HaliTH: a) MOJHYIO NPHHHMaeMYyI0 MOI[HOCTb, ) NMPHHHMAaEMYIO CIIEKTPaJlbHYI0 MOLL-
HOCTh.

Pewenne a) noanas MOMHOCTL, MPUHAMAaEMast OT HCTOYHHKA, ONPENET SET-
cst ¢ momolnbio (3.43):

W=1/2-Appep SoAv=1/2-150-3,05-10-24-2.106 = 4,6-10~16 (em);
6) crekTpaJbliasi MOUHOCTb HJIH MOLIHOCTb Ha €HHKIY YaCTOTHOIO HHTEPBaJla paBHA

@ =1/243p¢p So=2,3-107"22 (6m-ay™').




