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Kputepuu ornieHrBaHus ypoBHs CPOPMUPOBAHHOCTH KOMIIETEHIIUN B TIpOLIecce
BBITIOJIHEHHUS JTa0OPATOPHBIX PAOOT U MPAKTUYECKUX 3AHITHI:

— 41%-60% mnpaBWIBHBIX OTBETOB  COOTBETCTBYET IIOPOrOBOMY  YPOBHIO
c(hOpMHUPOBAaHHOCTH KOMIETSHIIMH Ha JAHHOM JTare ee (HhopMHUpOBaHUS;

— 61%-80% mnpaBWIBHBIX OTBETOB COOTBETCTBYET HPOJBUHYTOMY YPOBHIO
c(hopMUPOBAaHHOCTH KOMIIETEHIIMU HA JAHHOM 3Tare ee popMUpOBaHUS;

— 81%-100% mnpaBuIBHBIX OTBETOB COOTBETCTBYET ASTAJIOHHOMY  YPOBHIO
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMH Ha JaHHOM 3Tarne ee GopMUpOBaHUSI.
ChopMUpOBaHHOCTh YPOBHSI KOMIIETEHIIMA HE HUXKE IIOPOTOBOrO SIBIIAETCS

OCHOBAaHHMEM JJI JOMycKa OOyYaroulerocs K MpOMEXYTOYHOM arTecTaluu Mo JaHHOMN
JTUCIUTIIIUHE.

@®opMOil TPOMEKYTOUHOM AaTTECTAlMKM MO JaHHOW JUCHUIUIMHE SIBIIAETCS
sK3aMeH, oueHuBaembli o mpuHATOM B ®I'BOY BO «PI'PTVY» uerhipexOainbHON
CUCTEME.

Kputepuu orieHuBaHUS MPOMEKYTOUHOM aTTeCTAllMK MPEICTABICHbI B Tabnuie 1.

Tabnuna 1 - Kpurepun otieHuBaHus MPOMEKYTOUHON aTTecTanuu (J1abopaTopHbIe U
MPaKTUYECKHUE 3aHATHSI, SK3aMEH)

IIIkana oneHNBaHUA Kpurtepuu oueHnBanus

«32UYTEHO» CTYJEeHT J0JKeH: MPOIEeMOHCTPUPOBATh 00Illee 3HAHNE
M3y4aeMOro Marepuania; 3HaTb OCHOBHYIO
PEKOMEHIYEMYI0 TPOrPaMMOM TUCHUTUINHBI yUeOHYIO
JUTEPATYPY; YMETh CTPOUTH OTBET B COOTBETCTBUH CO
CTPYKTYpOH H3JaraeMoro Borpoca; nokasaTb oo1ee
BJIQJICHUE TOHATUIHBIM annapaToM JUCUUILUINHBL, YMETh
YCTPAHUTh JOMYIIEHHBIE MOTPEIIHOCTH B OTBETE Ha
TEOPETUUECKUE BOIIPOCHI /UM MPU BBIIOTHEHUU
MPaKTUYECKUX 3aIaHUH MOJT PYKOBOJICTBOM
npernoaaBaTeis, 00 (MIPU HETPABUILHOM BBITIOTHEHUU
MPaKTUYECKOr0 3aJaHusl) M0 YKAa3aHUIO MpernoaaBaTes
BBITIOJIHUTD JIPYTH€ MPAKTUUECKHUE 3aJJaHUSI TOTO KE
pazzena AMCHUIUIMHBL.

«He 32YTEeHO0» CTABUTCHA B CJIyyae: HE3HAHUS 3HAUUTEIbHOU YacTH
IPOrpaMMHOTO MaTepuaia; He BIaJCHHs MOHATUHHBIM
anmapaToM IUCIUIUIMHBI; CYIECTBEHHBIX OIMUOOK MPU
U3JI0’)KEHUW YU4eOHOTO MaTepuala; HEYMEHHUS CTPOUTh
OTBET B COOTBETCTBHHU CO CTPYKTYPOU M3JIaracMoro
BOMpPOCA; HEYMEHUS JeJIaTh BBIBOJIBI 110 U3JIaraeMoMy
matepuany. OleHKa «He 3a4TeHO» TAaK)KEe CTaBUTCSI
CTyJIEHTaM, KOTOPbIE HE BBHITOJHUIU U 3AIIUTUIN
nabopaTopHbIe PabOThI M MPAKTHYECKUE 3aHITHS,
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IpelyCMOTpeHHbIE padouel MporpaMMon.

Ol1ieHKa «HE 3a4TEHO» TaK)Ke CTABUTCS CTYJICHTaM,
KOTOpBIE B X0JI€ 3a4€Ta CIIHUCHIBAIA OTBETHI HA BOTPOCHI
CO LINaprajioK Wik ¢ MPUMEHEHHEM TeXHUYECKUX
YCTPOMCTB.

«OTIHIHO»

«OTAMYHO» 3aCITy)KUBAET CTYACHT, 0OHAPYKUBILIUN
BCECTOPOHHEE, CUCTEMAaTHUECKOE U IITyOOKOe 3HAHHE
y4eOHO-TIPOrpaMMHOTO MaTepHraia, yMEeHne CBOOOHO
BBITNIOJIHATD 33JaHUsl, IPELYCMOTPEHHBIE TPOTPAMMOH,
YCBOUBILINN OCHOBHYIO ¥ 3HAKOMBIN C JOMOJHUTEIBHOM
JUTEPaTypoi, peKOMEHI0BaHHOU nporpammoit. Kak
IIPaBUJIO, OLIEHKA «OTJIMYHOY» BBICTABIISIETCS CTYICHTAM,
YCBOUBILIMM B3aUMOCBSI3b OCHOBHBIX ITOHSATHN
JTUCHMUIUIMHBI B UX 3HAYCHUU TSI IpruoOpeTaemMoit
npodeccuu, IPOSIBUBIIIMM TBOPYECKHUE CITOCOOHOCTH B
MOHUMAHUH, U3JI0)KEHUHU U UCTIOJIb30BaHUU yueOHO-
IPOrpaMMHOT0 MaTepHuaa.

«X0opouIo»

«Xopo1o» 3aciTy)KHBaeT CTYACHT, 0OHAPYKUBIIHIA
MIOJTHOE 3HAHKE YIeOHO-IPOrPAaMMHOTO MaTepHala,
YCTICIITHO BBITTOJTHSFOIIHNA MTPETyCMOTPEHHBIC B
nporpaMMe 3aJlaHusl, YCBOMBIINI OCHOBHYIO JINTEPATYPY,
PEKOMEH/I0BaHHYIO B IporpamMme. Kak npaBuiio, olieHka
«XOPOIII0Y» BBICTABIISIETCS CTYICHTaM, TTOKa3aBITUM
CUCTEMATUYECKUN XapAKTEP 3HAHUU 110 TUCUUIUIMHE U
CIIOCOOHBIM K UX CAMOCTOSITEIILHOMY TTOTIOTHCHHIO U
OOHOBJICHHIO B X0/I€ JabHEeHIIel yueOHON paboThl U
poheCCHOHATBHOM AESTETbHOCTH.

«YAOBJECTBOPHUTECJIBHO)»

«Y10BJIETBOPHUTEIBHO» 3aCTyKUBACT CTY/ICHT,
0OHapy>XKUBIITNI 3HAHUSI OCHOBHOTO Y4eOHO-
IPOrpaMMHOTO MaTepuaia B o0beMe, HeOOXOAMMOM IS
nanbHeNe yueosl U NpeAcTosed padoThl Mo
CHELUATBbHOCTH, CIPABIISIONINIICS C BHIIOJHEHUEM
3aJJaHUH, ITPETYCMOTPEHHBIX NMPOrPaMMOM, 3HAKOMBIH C
OCHOBHOU JIMTEPATYyPOU, pEKOMEHIOBAHHOU
nporpammoit. Kak npaBuiio, orieHka
«yJOBJIETBOPUTEILHOY» BBICTABIISIETCS CTYJICHTAM,
JOMYCTHUBIIHMM MOTPEIIHOCTH B OTBETE HA DK3aMEHE U
IIPY BBINOJHEHNHN SK3aMEHAIIMOHHBIX 3aJaHui, HO
00Ja1at01KUM He0OXOIMMBIMH 3HAHUSIMU IS UX
YCTpaHEHUs IOJI PYKOBOJACTBOM MPENOABATEIIS.

«HE€ YIOBJICTBOPUTCJIBHO»

«Hey10B1€TBOPUTEILHOY BBHICTABIISICTCS CTYJICHTY,




oOHapy»KUBIIEMY MTPOOENbI B 3HAHUSIX OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO MaTepHaia, JOMyCTUBIIEMY
NPUHIUIIAATBHBIE OIIMOKH B BHITIOJTHEHUN
MPETYCMOTPEHHBIX NMpOrpaMmon 3agannil. Kak npasuiio,
OLIEHKA «HEYJIOBJIIETBOPUTEIBHO» CTABUTCS CTYACHTAM,
KOTOpbIE€ HE MOTYT IIPOJIOJKUTH 00yUYEHUE WU
OPUCTYNUTH K TPOPECCUOHAIBHON NEATETLHOCTH TI0
OKOHYAHUU By3a 0€3 TONOJHUTENIbHBIX 3aHITHH 10
COOTBETCTBYIOLIEH TUCLUIUIMHE.

Bonpocs! 1Jis 3alUTHI JIA00PATOPHBIX PadoT
1. Ha3oBuTe U3BECTHBIE KIACCUUECKHE METO/IBI U3MEPEHUS YIJIOBBIX KOOpPAUHAT.

B 4yem ux OCHOBHBIE OTIINYNA?

2. IlepeuncnuTe COBpPEMEHHBIE METOABl OLEHUBAHUS MPOCTPAHCTBEHHOTO
CHEKTpa.

3. 3anumuTe anaropuTM U3MEPEHHUS OJHOM YIJIOBOM KOOpPAMHATHI (Pa30BBIM
METOJO0M, MOSICHUTE (PU3NIECKUI CMBICT ()a30BOr0 METO/IA.

4. Kakune napamMeTpsl BIUAIOT HA TOYHOCTh U3MEPEHUS YIVIOBBIX KoopauHat? Kak
MOBBICUTh TOUHOCTh U3MEPEHHUS?

5. Kak 3aBucuT TOYHOCTh M3MepeHus YK oT caMoil m3MepsieMOl BEIUYUHBI?
Kaxkas koopanHaTa sSBJISIETCA 3aBUCUMOM U ITOYEMY ?

6. B ueM 3aknoyaroTcs MNPEUMYIIECTBA CYMMAapHO-Pa3HOCTHBIX aJITOPUTMOB
n3mepenus YK?

7. UTo Takoe HampaBiIsSIOIINE KOCUHYCHI?

8. Kakoe MuHMManbHOE KOJMYECTBO AHTEHHBIX 3JEMEHTOB HEOOXOJUMO HUMETh
JUTSL '3BMEPEHHUS JIBYX YTJIOBBIX KOOPJIMHAT - a3UMYyTa U yria mecta’?

9. HazoBure mnpuumHbl, O0OYCIOBUBIINE TNPUMEHEHHE  MHOTOIIKAIbHBIX
uHTEPHEPOMETPOB.

10.006bscHTEe, TOYeMy mnpW gmHE ©Oa3el > (.50 Bo3HHKaeT Tmpobiiema
HEOJHO3HAYHbIX U3MEPEHUH.

11.I1osicauTe MpUHLMI pelieHus: MpoOIeMbl HEOJHO3HAUHBIX U3MEPEHUH 3a CUEeT
MCITOJIb30BaHUs HECKOJIBKUX 0a3 (IIKam).

12.Kakue ¢aktopsl BIMSIIOT Ha BbIOOp KoiuuecTBa mikan? Kakue cyiiecTByroT
NONXOJbl K BBIOOPY ONTUMAJbHBIX COOTHOUIEHMM MEXIy [UIMHaMu 0a3 B
MHOTOLIKAJIbBHOM U3MEPUTEIIE YTIIOBON KOOPAUHATHI?

13.Yt0 Takoe BEpOSITHOCTh aHOMaIbHOU ommoOku? Kakue mapaMeTpsl BIUSIOT HA
€€ BEJINYHHY !

14.Kak 3aBUCUT BEpOSATHOCTh aHOMAJIbHOM OIIMOKHM OT BEJIMUMHBI XU-KBapaT?




15.Kak mocTpouTh MHOTOMIKAJIbHBIM H3MEpPUTENb ABYX YIJIOBBIX KOOpDIWHAT -
a3uMyTa M yria Mecra?

16.YT1o Takoe COEKTp U CIEKTPaIbHas INIOTHOCTh MOIITHOCTH CUTHaja?

17.91o Takoe KOHTPOJIbHBIN CIEKTP U KOHTPOJIbHAS MOJENb?

18. Kakue mapameTpsl BXOIAT B OJHOMEPHYIO (YHKUHUIO IUIOTHOCTH
pacrnpeesieHus BEpOATHOCTEN HOPMAJIBHOTO 3aKOHA pacipeneaeHus?

19. Kakue mapameTpsl BXOIAT B MHOTOMEPHYIO (YHKIHIO IUIOTHOCTH
pacapeaeseHnsl BEPOSITHOCTEN HOPMAJIBHOTO 3aKOHA pacipeeacHus ?

20. OnuiuTe OCHOBHBIE MOJIEIM CUTHAJOB, MCIHOJIb3yeMbIE B  3aJadax
CHEKTPAJIbHOTO aHAIU3a.

21.0t1 kakux napamerpoB CIIM curnana u kakum oOpa3oM 3aBUCAT MOPAIOK U
ko3 puimenTsl popmupytomiero Guiabrpa’?

22.JlaiiTte omnpeneraeHue aBTOKOPPEISLMOHHOW IOCIENOBATEIbHOCTH M €€
B3aMMOCBSI3U C aBTOKOPPEISIIUOHHON (QYHKITUEH.

23. Ot Kakux MapaMeTpoB CUTHAJIa U KaKUM OO0pa3oM 3aBUCAT KOADPHUIIUEHTHI
KOppENSUUNA CUTHAIA?

24 Kak onpeaenuTs KOppesiiuoHHbIe Kod)PUIMeHThI?

25.KakoBa poib yCpeAHEHUS MPU ONPEICTICHUHN KOPPEISIIIUOHHON MaTpHULIbI?

26. Kak MOYKHO BBIYUCIIUTh CHEKTPAIbHYIO INIOTHOCTh MOITHOCTH Tporiecca?

27.KakoBa ponb ycpeaHenus npu onpeneneann CIIM?

28.Kak BnusieT unciio oTcueToB curiaia Ha onenky CIIM?

29.13 kakux CcOOOpaKeHUH cienyeT BBIOMpATh OO0BEM YCpPEIHEHUs IS
nonyuenus: CIIM?

30.Kak cBsi3aHbl MapaMeTpbl CIEKTpa COOCTBEHHBIX 3HAYEHUU (YUCIIO
00yCIIOBIEHHOCTH) KOPPEALMOHHON MaTpuilbl curnaia ¢ CIIM?

31. Onummre paznuuyuss B anroputMax ¢opmupoBanuss u Qopme CIIM
OJHOCBSI3aHHOW U MHOTOCBSI3aHHOW MapKOBCKHUX IOCJIEA0BATEIILHOCTEMN.

32.00psAcHUTE 3aBUCHUMOCTH cTemneHu Yy3komosocHoctd CIIM  u  4ucna
00yCJIOBJIGHHOCTH MaTPUIIbI.

33. O6bscaute 3aBucUMOCcTh CIIM OT OTHOIIEGHUSI CUTHAJI/IITY M.

34. O6wsacuaute 3aBucuMocTh CIIM oT mupuHsl criekTpa GIyKTyalui cCurHaa.

35. Kakue BUAbI HEMMAPpAMETPUUECKUX MOJIEIEH BaM U3BECTHBI?

36. {151 4ero NpUMEHSIIOTCSI BECOBBIE (DYHKIIMU NP CIEKTPAIbLHOM aHaIu3e?

37.J10CTOMHCTBA M HEJJOCTATKH MPUMEHEHHS BECOBBIX (DYHKITHIA.

38.11pu Kakux yCIOBUSAX CIEAyeT NpUMEHITh MeTo BIID?

39.Kak BiusieT yuciao oTcueToB curHaia Ha oueHky CIIM mepmomgorpaMMHbBIM
METOAOM?

40.00bsicHuTe npouenypy Beruucienus CIIM no meTony nepuomorpamm.
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41.Yto Takoe MeToa MOAU(PHUIIMPOBAHHBIX NIEpHOAOTpaMM (MeTol ¥Yaya)?

42. C xakoW 1enbl0 MPUMEHSETCS B3BelIMBaHWe TMpu Bblyuciaenun CIIM
MEpUOJOTPAMMHBIM METOJIOM?

43. B yeM OTanuyue KOppeIorpaMMHOTO U MEPUOIOTPAMMHOIO METOA0B?

44.Kakue BUIpl HENapaMEeTPUUECKUX MOJENIEN BaM U3BECTHBI?

45.B yeM OoTiMYME CHEKTPAIbHBIX OLIEHOK, MOJy4YeHHbIX Ha ocHOBEe AP-, CC- u
APCC-monenen?

46. B yeM cocTosT 1OCTOMHCTBA U HenocTaTku npuMmeHenust APCC-moneneii?

47113 xakux coobpaxeHuit BeiOupaercs nopsaaok AP-monenu?

48.KaxoBa npouenypa noixyuenust APCC-cnekrpa?

49.Kak BBIUYUCTSIOTCS M UTO XapaKTepU3yroT KOADOUIIMEHTHI OTPAKEHUS ?

Ipumepsl 32124 11l NPAKTHYECKUX 3aHATHI
1. KorepentHo-umnynbcHas PJIC nanpHero oOHapyxkeHUsi paOOTaeT Ha YacToTe

fo=131Tu u umeer pasmep aHTEHHbl B TOPU3OHTAJIBHOMN IUIOCKOCTU d, = 8 M,
KOTOpasi Bpaimiaercs ¢ yactotoir 2 = 6 06/mun. YactoTa clieoBaHusI UMITYJIbCOB
F,=500T1n. PJIC oOecrneunBaer BEpOSTHOCTh NPABUIBLHOTO OOHApYXEHUS
D=09 npu BepoOATHOCTH JOXHOH Tpeorm F=10". Onpenenure
MNOTEHI[MATBHYI0 TOYHOCTh U3MEPEHHUS a3uMyTa G, (B rpagycax) Ipu MOporoBoM
OTHOLIEHUU CUTHA-IIIYM.

2. boproBas ummnynbcHO-gomuiepoBckas PJIC ompegenser a3uMyT LenIH DyTeEM
¢ukcauMm MakCUMyMa [aykd TMPUHUMAEMbIX HMIIYJIbCOB. BeposTHOCTH
npaBuiIbHOTO OOHapyxkeuust D = (0,7, BEpOATHOCTh JOXKHON TpeBoru F = 10°.
HailinuTe nmoTeHIManbHy0 TOYHOCTh U3MEPEHHS a3UMYTa G, (B rpagycax), eciu
KH/I ocecummerpuunoit JIHA PJIC G = 10000, KOJIMYECTBO NPUHUMAEMBIX C
OJIHOTO YTJIOBOI'O HAaIlpaBJICHHsS UMITYJbCOB N = 512, a OTHOIIEHUE CUTHAI-IIYM
BBILIE ITOPOroOBOroO B 15 pas.

3. KakoBa cpeaHekBagpaTuyeckasi MNOTPEIIHOCTh ONPEIENCHUsS a3uMyTa G,, €CIU
M3BECTHO, YTO €ro MCTUHHOE 3HAYEHUE C PABHOM BEPOATHOCTHIO JIEKHUT B
nuama3zoHe 85°...90°, OTHOILIEHWE CHUTHAJI-IIyM paBHO MOPOTOBOMY, JIJIMHA
KOT€pEeHTHOW madyku wuminyiabcoB N = 100, BeposATHOCTh MPaBUIBHOTO
oGHapyxeHus mauku D = 0,95 Ipy BepOSTHOCTH J0KHOM TpeBoru F = 107.

4. Onpenenure 4acTOTYy HMITYJIbCOB KOTE€PEHTHOM NAyku [, UL KOTOPOWU IIpHU
MOPOTOBOM OTHOIIEHUU CUTHAI-ITYM 00€CIeYUBAETCS MOTPEUIHOCTD M0 a3UMYTy
G, = 0,5°, ecimm pabouas yactota PJIC fo =10 T, mmpuna anteHssl d, = 6 M,



CKOpOCTh BpamieHusi aHTeHHbl (2= 10 00/MUH, BEpPOATHOCTH MPABUIHHOTO
oGHapyxeHus nauku D = 0,85 1Ipy BepOATHOCTH JI0KHOI TpeBorn F = 107,

Paccuuraiite KHJ[ antenns! PJIC, ecnu mnpu oTHOWEHUMH curHai-wym g = 10
MOTPEUIHOCTH ONpPENEIEHUsT a3MMyTa U YIVIA MECTa COOTBETCTBEHHO PaBHBI
o, = 1°nmopg=2°.

Paccunralite MUHMMaIbHO BO3MOXHYIO IOIPEIIHOCTh U3MEPEHMS JAIBHOCTH Gp
PJIC ¢ npsmoyronpabiMu JIUM-umnynbcamMu IIUTENbHOCTBIO T, = 100 MKC C
nesuanueit Af = 10 MI'u, ecnu cpeassisi MOIIHOCTh IOJIE3HOTO CUTHAja OJHOIO
JIYM-umnyneca Ha BXOAE NpUEMHUKA P, = 8-10" Br, KO3 UIIMEHT 1IymMa
npueMHUKa k, = 4, mrymoBasi temneparypa anteHusl 7, =290 K, a konudecTBo
MMITYJIbCOB B nauke N = 16.

Bo ckoinbko pa3 yBEIMYUTCS MOTEHLUUANbHAas MOTPEIIHOCTh HW3MEPEHUs
JAJTbHOCTH G KOrepeHTHO-uMnyJibcHOM PJIC ¢ rayccoBCKkMMU MMITyJIbCaMU MPH
nevicteun 3arpaautenbaon AT mo 6okoBomy nenectky JAHA ¢ ks, = 0,02, ecnm
MOIIIHOCTh MOJIE3HOTO CUTHAJIa OJTHOTO UMITyJIbCa P, = 6,8-10'15 Bt, nnuHa mauku
N =128, miomma b MPUEMHOI aHTEHHBI S, = 2 M”, pa3pelaomas CiocoGHOCTb 110
nanbHOCTH OR = 150 M, mpousBeneHre mMocTosTHHOW bosnbliMana Ha TeMIiepaTypy
okpyxaromeit cpenst kT, =4-107" BT/T', ko3ddHIHEHT IIyMa IPHEMHHKA Ky =
3, momrHOCTh mnepenatunka noctaHoBiuka AIIIT P, =20 Bt, KH/] anTeHHbI
noctaHoBmmka G, =100, mosoca mnomaBasgeMbix YacTtoT Afy, = 100 MI,
JTaJbHOCTH JIO ITOCTAaHOBIIHKA R, = 250 km?

Ornpenenure MNOTEHIMAIBHYIO TOTPEIIHOCTh W3MEPEHUsI JalbHOCTU Og, €CIHU
ucnoaszyercs JIUM-curnan jmrenbHOCThIO T, = 200 MKC ¢ IeBHALMeil 4acTOThI
Af=20 MTI'n, a oTHOmIeHUe curHan-myM g = 40. Paccunraiite, mpu KakoM 4YucCIe
KOPPEISAIMOHHBIX KaHAJIOB IO JadbHOCTH N obecmeumBaeTcs oi =30 M, ecnu
MaKCUMalbHas JaTbHOCTh OOHAPYKEHUS Ry = 240 KM.

Paccunraiite NMOTEHUHANIBHYIO IOTPEINIHOCT W3MEPEHUs NAIBHOCTH Gp, €CIU
PJIC npuHMMaeT WMIyJIbCHBIE  PAJAUOCUTHANIBI  TayCCOBCKOM  (pOopMBI
JUTUTEIBHOCTBIO T, = | MKC Ipu OTHOWIEHUU curHaid-mym g = 30. Onpenenure
YUCJIO KOPPEJSIUOHHBIX KAaHAJIOB MO JAJIbHOCTH Ny, TpH  KOTOPOM
MOTEHLIHAIbHAS TOYHOCTh YXY/IIIAETCS B 3 pa3a, €CJIM JATbHOCTh ACHUCTBUS Ry, =
75 kM.



10.0npenenute  kodDPUIMEHT IIymMa TPUEMHOTO  yCTpoWcTBa  ky, e€clu
MOTEHIMAIbHAS TOrPEIIHOCTh HU3MEPEHUs JalbHOCTH Gx = 30 M 1ipu
JUTUTEIBHOCTA MMITyJIbca C TayCCOBCKOM oruOaromeit 1, = 0,5 MKC, MOIIHOCTh
nonesHoro curiana P, =5-10"* Br, a npoussenenue mocTosiHHON BombIiMana Ha
TeMIepaTypy OKpyxatrolieit cpeast k7, = 4- 10*' Br/l'm.

11.Bo CKOIBKO pa3 yBEIWYUTCS MOTPEMTHOCT U3MEPEHUS YACTOTHI IO CPABHEHHUIO C
NOTEHIMANBHOM, €cli Il HW3MEPEHH HMCHOJIb3YIOTCS  MPSMOYTOJIbHBIE
PAIMOUMITYJIbCHI TTUTEIBbHOCTHIO T, = 100 MKC ¥ YUCJI0 NOIJIEPOBCKUX KAHAJIOB B
nosioce 4actot AF = 60 k't Ny = 16? OTHOIIEHNE CUTHATI-IIYM g = 95.

12. Onpenenure yuciao (GUIBTPOB H3MEPUTENS JOIUIEPOBCKOM 4acTOThl Np, mpu
KOTOPOM B 2,5 pa3za yBEIMYMBAETCA MOTPEIIHOCTh H3MEPEHHUS YacTOThl IO
CPAaBHEHHUIO C MOTEHLMAIBHOW, €CIU CUTHAJI — MPSMOYTOJIBHBIN paJIlOUMITYJIbC
JUIATENIBHOCThIO T, = 100MKC, a WH3MEpeHHEe MPOUZBOJUTCS B TOJOCE
nomiepoBckux yacToT AF = 100 kI'11 mpu OTHOLIEHNHU CUTHAN-IIYM g = 60.

13. Bo CcKOIbKO pa3 pa3iauyaroTCs NOTPEUIHOCTh H3MEPEHUs CKOPOCTH Gy U
pazpemaronias CrnocoOHOCTb IO CKOPOCTH OF TMpu HUCMOJIBb30BAHUU TSt
U3MEpPEHUI OJMHOYHOTO MPSMOYTOJBHOTO PAAHOUMITYJIbCA U PE3YIbTUPYIOLIEM
OTHOIIIEHUU CUTHAJ-IIyM gy = 37

14.1Tpu KakOM OTHOIIEHWUH CHUTHAI-IIYM ¢ MOPEAEIbHO AOCTHKMMAasi MOTPEIIHOCTh
U3MEpPEeHHsI CKOpOCTH oy = 27,7 M/c, ecnu Juisi WU3MEPEHHH HCIOIb3YIOTCS
OPSIMOYTOJIbHBIE PAJAMOUMIYJIBCHl JIUTENBbHOCTRIO T, = 100 Mkc, a pabouas
gactota PJIC fo = 3 I'Tu? Ilpu xakoi MI0OTHOCTH MOTOKA MOUTHOCTH /] U3ITy4deHUs
nuenu, cosznaBaemor y aHteHHbl PJIC, nmocturaercs Takasi MOTpPEIIHOCTb, €CJIHU
K03 (UIIMEHT 1IyMa MPUEMHUKA ky = 5, Mpou3BeeHne nocTossHHOM bonbimana
Ha TeMIepaTypy okpysxaromeii cpeapl kT, =4-10>' Br/I'1, a miomaas IpHEMHOI
aHTEHHBI S, = 2 M2

15.PaccunraiiTe MOrpeuIHOCTh M3MEPEHUSI CKOPOCTH Gy, €CJIM JJis1 OJHO3HAYHOIO
ONPENEIICHUSI CKOPOCTU LEIH, ABUXKYIIEHCS C MaKCUMAJIBHOM CKOPOCTBIO V =
1440 xm/4, BbIOpana pabouass yactora PJIC f, = 151Tu u wucnomesyercs
KorepeHTHass madyka u3 N = 50 uMIynbCOB, a pe3yJbTHPYIOLIEE OTHOILICHHE
curHai-mym gy = 1. Ilpumedanue: nuana3oH W3MEHEHUS 4acToThl Jlorepa

paccuyuTaTh KaKk pasHUIy MaKCUMAJIbHONW 1 MUHUMAJIBHOW JOIUIEPOBCKHUX YacCTOT.

16.Paccuntarh CKOpPOCTh BpallleHHs] aHTEHHBbI paguomaska Q (00/MuH), eciu
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U3MEPEHO 3HadYeHue azumyTta o = 240°, a Mexkly MPUEeMOM OMOPHOr0 CUTHajia U
MOMEHTOM OPHEHTALMH JIyya JuarpaMMbl HAPABIECHHOCTH AHTEHHBI paAuoMasKa
Ha 00BEKT mponuio Af =5 cexyH.

17.CkopocTh BpaleHuss aHTeHHbI paauomasika (2 =15 06/muH. Kakoe 3HaueHwue
a3uMyTa o OyJeT HM3MEpEeHO, €CIU MEXAy NIPHUEMOM OIOPHOrO0 CUTHalIa H
MOMEHTOM OPHUEHTAIINH JIyda JuarpaMMbl HaIlpaBJICHHOCTH aHTEHHBI palioMasKa
Ha 00beKT mponuio Af = 11 cexyH.

18.UeMy paBHO U3MEPEHHOE aMIUIUTYHBIM PAJAUONEICHIaTOPOM 3HAYEHUE a3UMyTa
oL, €CITW CKOpOCTh BpamieHus ero aHteHHel Q=10 o6/MuH, HaYaIbHOE
MOJIOKEHUE aHTEHHBI — I0T-CEBEP, a 3aKOH M3MEHEHHS OTUOAIOIIeH HAmpsKEHUS
Ha BBIXOJIC IMHEHHO# YacTh npreMHuKa u(f) = exp {-n°(1-2)%/2.8}.

19.1Ipu KakoM paccCTOSTHUU MEXIy NMpUeMHHKaMU (pa30BOro paauornenenratopa d (B
M) TIpU pa3HOCTH Xoja BoiH 90° u3MmepeHHbI meneHr o = 60°, ecnu paboyast
yacToTa nejaeHraropa fo = 403 MI'n?

20.Antenna PJIC npencraBnser coOOM KBaJpaTHYHO SKBUJIMUCTAHTHYIO PEIIETKY,
cocroflyro U3 Ny, = 1600 wsnyuarened W IMIUPUHOM Jyda JAUarpaMMbI
HarpaBiaeHHOCTH A = 3,581°. HalinuTe yrioBble KOOpAUHATHI 1enH (Yroyi MecTta
U a3uMyT B TIpajaycax), €clid pa3HOCTb XOJa BOJIH, MPUHMMAEMBIX Mapoi
BEPTUKAJIBHO PACMOJIOKEHHBIX H3iIyuaTeneil, coctaBiuseT 20 % oT JIMHBI BOJIHBI,
a pPa3HOCTh XO/la BOJIH, IPUHUMAEMBIX NAapOl TOPU3OHTAIBHO PACIOIOKEHHBIX
W3JIy4aTesen, paBHa HYJIHO.

21.Antenna PJIC mpeacraBisieT co00il MpAMOYTOIBHYIO SKBUANCTAHTHYIO PEIIETKY
3 Ny = 2000 wmzmyyarteneid; mUpUHA Jiydya JWArpaMMbl HANpaBICHHOCTH B
a3UMYTaJbHOM MIOCKOCTU AQ, B 5 pa3 OoJiblie MHUPUHBI JIyya B yTrJIOMECTHOU
wiockocTu A@p. IIpu yactore 3oHnupyromero curnana f, = 3 I'T ko3 dunprent
ycuseHus anteHHbl G = 6283. Haliute yriioBeie KOOPAUHATHI HEeH (Yyrojl MecTa
U a3UMYT B rpajycax), €ciau pa3HocTh (a3, MIPUHUMAEMbIX Mapoi BEPTUKAIBHO
pACHONOKEHHBIX H3Iydarened, cocraBisieT ypg= 155,89°, a pasHocTs (a3,
MPUHUMAEMBIX Tapoll TOPU30HTAIBHO PACHOJOXKEHHBIX H3JIy4yaTeseil, paBHa
Yo =45°.

22.0npenenure 4uciao u3iaydareneil N B SKBUIWCTAHTHOM KBaJAPATHOW AHTEHHOMW
pelieTKe, eciau npu u3MepeHHoMm azumyte o = 30°u yrie mecta 3 = 0° pa3HOCTh
¢da3, u3MepeHHBIX MEXAYy KpalHUMH TOPU30HTAJbHBIMHU 3JE€MEHTAMH PEIIETKH,
COCTaBJISIET ST pasnuaH. PacCcTosiHME MEXAY COCETHUMHU U3Ty4aTeIsIMU B PEIIETKE
PaBHO MOJIOBUHE JIIMHBI BOJIHBI.
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23.1lpu TpuaHTYJALMK LENU MeJIeHraTopaMu 1 U 2 u3MepeHsl nejeHru o = 60° u
o, = 120°. HaitguTe paccTostHue MO €M IO JIMHWUU TpaBep3a R (B KM), eciu
MEJICHraTOPBI pa3HeCceHbl Ha paccTosiHue 6a3bl d = 34,64 kM.

24 Kakoe paccrosiuue R, (B kM) OyJeT H3MEpPEHO BTOPBIM IMEJIEHTraTOpoOM IpHU
TPUAHTYJIALIMMA, €CIU PpACCTOSHHE, M3MEPEHHOE TEepBbIM IEJIEHIaTopoM,
COBIMAJIa€T C PacCTOSIHMEM IO JIMHUU TpaBep3a, 0aza d = 40 KM, a U3MepEeHHbIH
BTOPBIM IIEJIEHTaTOPOM Yyroia o, = 120°7

25.YeMy paBHO paccTosiHuE (B KM) IO JIMHMM TpaBep3a 10 LENHU MPU Pa3HECEHUU
MEJICHTaTOPOB TPUAHTYJISIIMOHHOM cuctemMbl Ha 6a3y d = 50 kM, ecnu JTUHUU
MEJICHIOB TNEPECEKArTCsl MOJA MPSMBIM YIJIOM, & Yroj, W3MEpPEHHBId BTOPBIM
MEeJIEHraTopoMm, B 3 pa3a 0oJibllie YEM YToJI, U3MEPEHHBIN MepBbIM?

26.11pu TpuaHrynsuuu nenu neiaeHratopamu | m 2 uzmepensl neiaeHru ¢ = 120° u
¢, = 150°. Haiinure KoOpaAMHATHI LIEJIU HA IUIOCKOCTH, €CJIM Pa3HULIA PACCTOSHUM
OT TMEJEHraToOpoB A0 Iuenu coctaBiasger AR = 36,6 km. Hawano cucremsi
KOOPJIMHAT PACIOJIOKEHO B TOYKE pa3MeIleHHs IejneHratopa l, a ocp x
COCAUHSAECT TOYKM pa3MENICHUs TMEJIEHraTOpOB M HalpaBlieHa B CTOPOHY
neyieHraTopa 2.

27.PJIC uMeeT HKBUIAMCTAHTHYK) AHTEHHYIO PEIIETKY C JIMHEHHBIM pa3MepoM
L=70cMm u padortaer Ha uvacrote 3 ['Tu. B HanpaBieHnn HOpMaiu K pelIeTKe
obecneunBaercs mupuHa JJHA (o ypossio 0,5), paBras [1 + 0,25(N-1)]°, rne N
— HOMEp MO CIHUCKY B XypHase. Kakoll meneHr (B rpagycax ¢ TOYHOCTBIO IO
BTOPOTO 3HaKa MOCJIe 3amsiToi) OyJeT U3MEPEH TaKOW aHTEHHOM, €CIM Pa3HOCTb
a3 Mexay coceTHUMU dIIEMEHTaMU petieTky paBHa 30°?

Ilepeuenb BonpocoB 1Jisi OMJIETOB Ha IK3aMeHe
3anauu cpeacts POH.
Cocras anmnapatypsl cpeacts POH.
Kpurepuu s dextuBroctu cpeacts POH.
[IpyHIMIIBI ~ OIEHUBAHUST  BPEMEHHBIX M CHEKTPAIbHBIX  XapaKTEPUCTHK
MPUHUMAEMBIX CUTHAJIOB.
[IpuHIUIIBI OlEHWBAHUS MPOCTPAHCTBEHHBIX W MOJSPU3ALMOHHBIX XapaKTEPUCTHUK
NPUHUMAEMbIX CUTHAJIOB.
OLEHKH 1 UX CBOWCTBA.
OnTuManbHOE OLICHUBAaHWE BPEMEHHU MPUX0/1a CUTHAJA.
OnTuManbHOE OLICHUBAHUE YaCTOTHI CUTHAIA.
ITIpoueccop bIID.

10.YacToTHBIN JUCKPUMHUHATOP.
11.KoppesiunoHHbINA U3MEPUTETb.
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12.[{udposoii yactoromep.

13.1{udpoBoii mepuoiomep.

14.CxeMbl KPaTKOBPEMEHHOTO 3aIIOMUHAHUS YACTOTHI.

15.Knaccuueckre alropuTMbl CIIEKTPAILHOTO OlleHUBaHusl. KoppenorpaMMHBIA METOI.

16.Knaccuueckue aaropuTMbl CIEKTPAIbHOTO OlleHUBaHus. [lepuonorpaMMHbIid METO/.

17.BecoBbie OKHA B CIEKTPAIIBHOM aHAIMU3E.

18. ABTOpErpecCHOHHOE CIIEKTPAIbHOE OLICHUBAHUE.

19.CnekTpanbHO€E OLIECHUBAHUE AaBTOPETPECCUU-CKOJB3AIIETO CPETHETO.

20.HemapameTpuieckre METOJbl CIEKTPATIBHOTO OIIEHUBAHUS.

21.PanunoremnoBoi koHTpacT. @opmyiisl Panes-/[xunca u [1nanka.

22.Paronoriomarnme moKpeITus. JKpaHUPOBAHUE.

23.Jluann W TOBEpXHOCTH mnoJiokeHus. Ilenenrn. TpuaHrynasiuuss WCTOYHUKOB
M3JIy4EHUS Ha TUIOCKOCTU. TPUAHTYJISALMA UCTOYHUKOB U3JIyYEHUS B IPOCTPAHCTBE.

24. ANropuTMBl OLICHMBAHMWSl HANPABICHUS MPUXOJA W3IYYEHHUS B aHTEHHBIX
peleTKax.

CocraBui
K.T.H., JoueHT kadeapsl PTC / N.C. XomnomoB /
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