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Kputepuu oneHnBanus ypoBHs c(OPMHUPOBAHHOCTH KOMIIETEHIIMHN B IIpOIECCe

BBITIOJIHEHHUS TAO0OPATOPHBIX Pa0bO0T U MPAKTUYECKUX 3aHATHMA:
41%-60% mnpaBWIbHBIX OTBETOB  COOTBETCTBYET IOPOrOBOMY  YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHIIMN HA JAHHOM dTare ee (OpMUPOBAHUS;
61%-80% npaBUIBHBIX OTBETOB COOTBETCTBYET MPOJBUHYTOMY YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHITUY Ha JAHHOM JTare ee (OpMUPOBAHNS,
81%-100% mpaBUIBHBIX OTBETOB COOTBETCTBYET JTAaJOHHOMY YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHIIMU Ha JAHHOM dTare ee GOpMHUPOBAHUS.
CdopMupOBaHHOCTh YpPOBHS KOMIIETEHIIMA HE HHUXKE IOPOrOBOTO SBIISETCS

OCHOBaHHUEM JIJIA JOMyCKa OOYyYaroIerocs K MpOMEXYyTOUYHON aTTeCTAIlMu IO JaHHOM
IUCLUILINHE.

qDOpMOI?I HpOMG)KYTO‘-IHOﬁ arrecraguu II0 IIaHHOﬁ JUCHUIITIMHC ABJISICTCA

sK3aMmeH, oneHuBaeMbii 1o mnpuHsAToil B ®I'BOY BO «PI'PTY» uerbipexOamibHON
CUCTEME.

Kpurepuu onieHMBaHUS TPOMEKYTOUHOM aTTeCTALMK MPEACTaBIeHbI B Tadnuie 1.

Tabmuua 1 - Kpurepuu onieHMBaHus MPOMEKYTOUHOM aTTeCTAlMK (JJaOOpaTOPHBIE U

IMPAKTHUYCCKUC 3aHATHA, BKSaMeH)

IllkaJia oueHUBaHUA Kpurepuu oneHnBanus

«324YTEHO» CTYJEHT JI0JIZKeH: IIPOJIEMOHCTPUPOBATH O0IIIee 3HAHNE
U3y4aeMOro MaTepHualia; 3HaTb OCHOBHYIO
PEKOMEHIyEMYIO TPOrpaMMOi TUCUUIUIMHBI Y4EOHYIO
JUTEPATYPY; YMETH CTPOUTH OTBET B COOTBETCTBUU CO
CTPYKTYpOH H3JIaraeMoro BOIpoca; Mokas3aTb 001ee
BJIaJICHUE TIOHATUIHBIM aIapaToM JTUCUUILIUHBL, YMETh
YCTPAaHUTh TONMYIIEHHbIE OTPEIIHOCTH B OTBETE Ha
TEOPETHUUYECKUE BOMPOCHI U/UIIM TIPU BBIMOTHEHUU
MPaKTUYECKUX 3aJIaHUI MO/ PyKOBOJACTBOM
npenojasareis, 1100 (Mpyu HENMPaBUILHOM BBITIOJHEHUN
IPAKTUYECKOI0 3aJJaHKsl) [0 YKa3aHHIO MPENOIaBaTEs]
BBIIIOJIHATD JPYTUE NPAKTUUYECKUE 3a]JaHUS TOTO XKE
pazzena IMCUUIIIIHBL.

«He 3a4YTEeHO» CTABHUTCS B CJIy4ae: HE3HAHUS 3HAUUTEIIbHON YacTH
IPOrPaMMHOI0 MaTEpUaJIa; HE BIaJACHUS MOHITHIHBIM
anmnapaToM JUCIHUIUIMHBL, CYIIIECTBEHHBIX OIIMOOK MPHU
U3JI0KEHUH Y4eOHOro Marepuasia; HEyMEHHs CTPOUTh
OTBET B COOTBETCTBUU CO CTPYKTYpPOM U3JIaraeMoro
BOIPOCA; HEYMEHUS JIeaTh BBIBOJIBI 10 U3JIAraeMOMY
Matepuainy. OIeHKa «HE 3a4TEHO» TAK)Ke CTABUTCS
CTYJIEHTaM, KOTOpPbIE HE BHIMOJHUIN U 3aIUTUIIN
1abopaTopHbIe pabOThl U MPAKTUUECKUE 3aHITHSI,
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MpeayCMOTPEHHbIE paboyell mporpaMMoi.

O1neHKa «HE 3aU4TEHO» TAK)KE CTABUTCS CTYJCHTAM,
KOTOPBIE B XO/IE 3a4€Ta CIIUCHIBAIIN OTBETHI HA BOIIPOCHI
CO LIMAPTajoOK WU C TPUMEHEHUEM TEXHUYECKUX
YCTPOMCTB.

«OTJINYHO»

«OTIHYHO» 3aCTYKUBAET CTYACHT, OOHAPY KUBIIHHA
BCECTOPOHHEE, CUCTEMATUYECKOE U TITyOOKOE 3HAHHE
y4eOHO-TIPOrpaMMHOT0 MaTepuaia, yMeHrne cBOOOHO
BBITIOJIHATD 33JaHUs, IIPEyCMOTPEHHBIE POrPaAMMOH,
YCBOUBIIIMN OCHOBHYIO U 3HAKOMBIW C TOITOJIHUTEIBHON
JUTEPATYypOr, PEKOMEHIOBaHHOW nporpammoit. Kak
IIPABUJIO, OLICHKA «OTJIMYHO» BBICTABIISICTCS CTYACHTaM,
YCBOUBIIIMM B3aUMOCBSI3b OCHOBHBIX ITOHATHU
JUCHMIUIMHBI B UX 3HAYEHUU JJI IpUoOpeTaeMoi
npogeccuu, NPOSIBUBIINM TBOPUECKHUE CIOCOOHOCTH B
NOHMMAaHUU, U3JI0KEHUH U UCIIOJIb30BaHUU YUEOHO-
IIPOrPaMMHOI0 MaTepuala.

«XOPOLIO»

«Xopomu0» 3aciTy>KMBaET CTYJEHT, OOHAPY>KUBILHA
MOJTHOE 3HAHUE YYEOHO-TIPOrpaMMHOI0 MaTepuaia,
YCIEUTHO BHITTOJHSIOMNN MPEeTyCMOTPEHHBIE B
porpaMme 3aJlaHusi, YCBOUBIIIUN OCHOBHYIO JINTEPATYPY,
pEeKOMeH0BaHHYI0 B iporpamme. Kak npaBusio, oreHka
«XOPOIIIO» BBICTABIIACTCS CTY/ICHTaM, TOKa3aBIIUM
CUCTEMATUYECCKUN XapaKTEP 3HAHUU 10 TUCUUIIIMHE U
CIIOCOOHBIM K UX CAMOCTOSITEIbHOMY TIOTIOJTHEHUIO U
OOHOBJICHUIO B X0JI€ JalbHEMIIeH yueOHON paboThI U
po(eCCHOHANILHOMN ESITEIbHOCTH.

«YAOBJICTBOPHUTEC/IBLHO»

«Y10BJICTBOPHUTEJIBHO)» 3aCIIyKUBAET CTYJICHT,
OOHapy>KUBILHIA 3HAHUSI OCHOBHOT'O Y4€OHO-
MPOTpaMMHOr0 Matepuaia B 00beMe, HEOOXOIUMOM JIIs
JanbHeie yueObl U mpeIcTosIIer padoThl 1o
CHEUATBHOCTH, CITPABISIIOLIUNCS C BBITIOJHEHUEM
3aJJaHu M, IPEAYCMOTPEHHBIX MIPOTPAMMOM, 3HAKOMBIN C
OCHOBHOM JINTEPATYPOU, pEKOMEHJOBAHHOMN
nporpammoii. Kak npaBuio, onieHka
«YZOBJIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTaM,
JOMYCTUBILNM IOIPEIIHOCTH B OTBETE HA SK3aMEHE U
IIPU BBINOJHEHUH K3aAMEHALMOHHBIX 33JaHUH, HO
o0a1aloM HeOOXOAUMBIMU 3HAHUSMU JIJIS1 UX
YCTPaHEHHMsI 1OJ] PYKOBOJCTBOM NPENOJaBaTENsl.

«HE€ YIOBJECTBOPHUTECIBbHO»

«HeyZ[OB.]IeTBOPHTe.HbHO» BBICTABJIACTCA CTYACHTY,
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OoOHapy>KUBILIEMY ITPOOEIbl B 3HAHUSX OCHOBHOTO
y4eOHO-TIPOrPaMMHOT0 MaTepuana, 10MyCTUBIIEMY
MPUHIIUITHATbHBIE OIIMOKHU B BBITIOJTHEHUHU
MPEAYyCMOTPEHHBIX MporpaMmoil 3anannii. Kak npasuro,
OLICHKA «HEYJOBJIETBOPUTEIBHO» CTABUTCA CTYJCHTAM,
KOTOpbIE HE MOTYT NMPOAOKUTH O0yUeHUE UITU
MPUCTYIUTH K MPOHEeCCUOHATBHOU IEATETLHOCTH 10
OKOHYAHHHM By3a 0€3 OMOJHUTEIHHBIX 3aHATHH 110
COOTBETCTBYIONIEH TUCIUILUIAHE.

Bonpocsl 151 3alIUTHI JIa00PATOPHBIX padoT
1. Ha3zoBuTe U3BECTHBIE KIACCUUYECKHUE METO/IbI U3MEPEHHUSI YTIOBBIX KOOPAUHAT.

B 4yem ux OCHOBHBIE OTINYMSA?

2. Ilepeuncnure COBpEMEHHBIE METOJABI OLEHUBAHUS MPOCTPAHCTBEHHOTO
CIEKTpa.

3. 3anMumTe aJropuTM H3MEPEHHUs OJHOM YIJoBOW KOOpAUHATHl (ha30BBIM
METOJIOM, OSICHUTE (PU3NUeCcKuil cMbICT ()a30BOTO METO/IA.

4. Kakue napaMmeTpsl BIUSIIOT HA TOYHOCTh U3MEPEHHUS YIIIOBBIX KoopAauHaT? Kak
MOBBICUTh TOYHOCTb U3MEPEHUS?

5. Kak 3aBucut touHOCTH M3Mepenuss YK oT camoit u3MepsieMOil BEIHYMHBI?
Kakast koopinHaTa SBiIs€TCS 3aBUCUMOM U MoYemMy?

6. B dem 3akmoyaroTcsi MPEUMYIIECTBA CyMMAapHO-Pa3HOCTHBIX aJITOPUTMOB
n3mepenus YK?

7. YTo Takoe HampaBJSIOLUIUE KOCUHYCHI?

8. Kakoe MuHUMalIbHOE KOJMYECTBO AHTEHHBIX 3JIEMEHTOB HEOOXOAMMO HMETh
JUISL U3MEPEHUS ABYX YIJIOBBIX KOOPJMHAT - a3UMyTa U yIJjia MecTa?

9. HazoBuTe mpWuuHBL, OOYCIOBUBIINE TPUMEHEHHE  MHOTONIKATHHBIX
UHTEPHEPOMETPOB.

10.006bscHuTe, mnoueMy npu JiauHe Oa3sl > 0.5A BO3HHMKaeT mpodiema
HEOJHO3HAYHbIX U3MEPEHUH.

11.TlosicHuTe MPUHLMKI pelIeHUs TPoOIeMbl HEOTHOZHAYHBIX U3MEPEHUH 3a CUeT
MCIIOJIb30BAHUS HECKOJBKUX 0a3 (IKan).

12.Kakue (axTopsl BIAUSIOT HAa BBIOOp KoimdecTBa mikan? Kakue cyimecTByroT
NOIXOAbl K BBIOOPY ONTHMAJIBHBIX COOTHOLICHMM MeXAy JAduHamMu 0a3 B
MHOTOLIKAJIbHOM U3MEpUTENIE YIIIOBONH KOOPIUHATHI?

13.Yto Takoe BepOsSTHOCTh aHOMaNbHOU omuOku? Kakue mapamerpsl BIUAIOT Ha
€€ BEIUYHHY?

14.Kak 3aBUCHUT BEpOSITHOCTh aHOMaJIbHON OIIMOKHU OT BEJIHMUMHBI XU-KBaJpaT?




15.Kak mocTpouTh MHOTOIIKAJIbHBIM HM3MEPHUTENH JIBYX YIVIOBBIX KOOpDAMHAT -
a3uMyTa U yria mecra?

16.YTo Takoe CIEeKTp U CHEeKTpaabHas MIOTHOCTh MOUTHOCTH CUTHana?

17.Y10 Takoe KOHTPOJIBHBIN CIEKTP U KOHTPOJIbHASI MOJIEIh?

18. Kakue mapaMeTrpsl BXOAAT B  OJHOMEPHYIO (DYHKIMIO TUIOTHOCTH
pacnpeneneHuss BEposITHOCTE HOPMAIbHOTO 3aKOHA pacpeeIeHUs ?

19. Kakue mapameTpbl BXOOIT B MHOTOMEPHYIO (YHKIMIO IJIOTHOCTH
pacnpeneneHus: BEposiTHOCTE HOPMAJIBHOTO 3aKOHA PACTIPECICHHUS?

20. OnuimuTe OCHOBHBIE MOJIEIM CUTHAJIOB, UCIIOJb3yeMble B  3ajaudax
CHEKTPaJIbLHOTO aHAJIN3a.

21.01 kakux mapameTtpoB CIIM curHana m kKakum 00pa3oM 3aBHCSAT MOPSAOK H
ko3 purmenTs! Gpopmupyromero GuibTpa’?

22.JlaiiTe ompeAelieHue AaBTOKOPPESLUOHHON IOCIEI0BAaTEIbHOCTY U €€
B3aMMOCBS3HU C aBTOKOPPEISIIMOHHON (DyHKIIUEH.

23. OT Kakux MapaMeTpoOB CUTHAJa M KaKuM OOpa3oM 3aBUCAT KOI(DPHUIIMEHTHI
KOppENSLMA CUrHasa’?

24 .Kak omnpeneianTb KOppesIuoHHbIe KO3 PHUIMeHThI?

25.KakoBa pojib yCpeIHEHUsI IPU OTPEIEIIEHUN KOPPEIALINOHHON MaTpULIbI?

26. Kak MOXHO BBIYHCIIUTD CIIEKTPATbHYIO TUIOTHOCTH MOIIIHOCTH Tiporiecca’?

27.KakoBa ponb ycpennenus mpu onpenenennn CITM?

28.Kak BnusieT 9uciio oTcueToB curHana Ha omneHky CITM?

29.3 kakux COOOpaKeHUU cleayeT BbIOMpaTh OOBEM YCpPEAHEHHS IS
nonyuyenust CIIM?

30.Kak cBs3aHbl TapaMeTpbl CIEKTpa COOCTBEHHBIX 3HAYCHHH (YHCIIO
00yCIIOBJIEHHOCTH ) KOPPEJSIIMOHHON MaTpullbl curHaia ¢ CIIM?

31. Omumure pa3muuus B anroputMax (opmupoBanus u  dopme CIIM
OJIHOCBSI3aHHOM M MHOT'OCBSI3aHHOM MapKOBCKHX ITOCJIEA0BATEIIbHOCTEN.

32.00bsicCHUTE 3aBUCHUMOCTH cTereHu y3komojocHoctn CIIM u  4ucna
00yCJIOBJIGHHOCTH MaTpPHIIbI.

33. O6bsicaute 3aBUcUMOCTh CIIM OT OTHOIIEHUS] CUTHAJ/LITYM.

34. O6bsicaute 3aBucUMOCTh CIIM oT mmpuHbI criekTpa QIyKTyaruii CurHaia.

35. Kakue Buzibl HEmapaMeTpUIECKUX MOJIeTIel BaM U3BECTHBI?

36. Jly1st uero mpuMEHSIOTCST BECOBbIE (DYHKITUU TIPH CTIEKTPAIILHOM aHaIu3e?

37.JlocTonHCTBa ¥ HETOCTATKUA TPUMEHEHUSI BECOBBIX (PYHKIUH.

38.11pu Kakux yCIOBUSIX CIEAyeT NPUMEHATh MeTo bI1D?

39.Kak Bmumsier uncno orcyeToB curHana Ha oreHky CIIM mepuomorpamMHBIM
MeToAOM?

40.006bscauTte npouenypy Berarcienuss CIIM no MeToy nepuogorpamm.
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41.Yto Takoe MeTo1 MOAU(DULIIMPOBAHHBIX IEPUOAOTPaMM (MeTo ¥Yaaua)?

42. C xakoW 1enbl0 TPHUMEHSETCS B3BeUIMBaHUE npu BblukcieHuun CIIM
MEPUOIOTPAMMHBIM METOI0M?

43. B 4eMm oTinune KOppesrorpaMMHOIO U MEPHUOIOTPAMMHOIO METOA0B?

44 Kakue BUIbI HEMTApaMETPUUECKUX MOJIEJIeH BaM U3BECTHBI?

45.B yeM oTiIMYME CIEKTPAIBHBIX OLIEHOK, MOJy4eHHbIX Ha ocHOoBe AP-, CC- n
APCC-monenein?

46. B yeM coCTOST JOCTOMHCTBA U HeocTaTku mpuMenenuss APCC-moneneit?

47.13 kakux cooOpakeHui BeIOMpaeTcs nmopsaok AP-moaenu?

48.KakoBa nporeaypa nonyuenus APCC-cnektpa?

49.Kax BBIUMCISIOTCS M YTO XapaKTePU3YIOT KOI(PPHUIIMEHTHI OTpaKeHUS?

IIpumeps! 3aaa4 1151 NPAKTHYECKUX 3aHATHH
1. KorepentHo-ummynbcHas PJIC nanpHero oOGHapyxeHus paOOTaeT Ha 4YacTOTE

fo=1,31Tu u mMmeer pa3Mep aHTEHHBI B TOPU3OHTAIBHON IIockocTH O, = 8 M,
KOTOpas Bpaiaercs ¢ 4yactotor (2 = 6 06/muH. YacToTa clieoBaHUSI UMITYJIHCOB
F,=500Tu. PJIC oGecrneuuBaeT BEpOSITHOCTh MPABHIBHOTO OOHAPYKEHUS
D=0,9 mnpu BeposTHOCTH JOXHOH Tpesorn F =10°. Onpenenure
MOTEHIIMAIbHYIO TOYHOCTh U3MEPEHUS a3UMyTa G, (B rpajycax) Mpu MOpOrOBOM
OTHOIICHUY CUTHA-IITyM.

2. boproBass ummynbcHO-momiepoBckass PJIC ompenensier azuMyT TEnd MyTeM
dukcanmm MakCHMyMa Ta4yKd T[PUHAMAEMbIX HUMITYJIbCOB. BeposTHOCTH
npaBwibHOTO OOHapyxeHus D = 0,7, BeposSTHOCTH JOXHOW TpeBOoru F = 10°®.
HalimuTe moTeHIManbHyI0 TOYHOCTh U3MEPEHUS a3UMyTa G, (B rpamycax), eciu
KHJI ocecummerpuunoit JIHA PJIC G = 10000, xonu4ecTBO MPUHUMAEMBIX C
OJIHOTO YTJIOBOTO HampasiieHuss uMyiabcoB N = 512, a oTHOIIEHHE CUTHAI-IIYM
BBILIE TOPOrOBOTO B 15 pas.

3. KakoBa cpenHekBaapaTHuecKasi MOTPEIIHOCTh OMPEICNICHUsI a3uMyTa G, €CIIU
M3BECTHO, YTO €ro HMCTHHHOE 3HAYEHUE C PABHOM BEPOSTHOCTBIO JIEKHUT B
nuariazoHe 85°..90°, oTHOIIEHWE CHUTHAJ-IIyM pPaBHO IOPOTOBOMY, JIMHA
KorepeHTHOoM maukun wuMmiyiabcoB N = 100, BeposSTHOCTb MPaBUIBLHOTO
o6Hapysxenust mauku D = 0,95 mpu BeposiTHOCTH JI0KHO# TpeBoru F = 10°°,

4. Onpenenure 4acTOTy HMMITYJILCOB KOTEPEHTHOW madku F,, 17 KOTOpou mpu
MTOPOTOBOM OTHOIIIEHWW CUTHAJI-IITYM OOECTICUMBACTCS MOTPEIIHOCTh 0 a3UMYTy
o, = 0,5° ecmm pabouas wacrora PJIC fy =10 I'Tu, mmpuna anTteHHBI 0, = 6 M,



CKOpocTh BpamieHuss aHTeHHbl (2= 10 06/MHH, BEpPOATHOCTH MPABUIHLHOTO
. -5
oOHapyxenus nmauku D = 0,85 mpu BeposTHOCTH J103kHOM TpeBoru F = 107,

Paccuuraiite KH/[ antennwst PJIC, ecnu mpu oTHOmeHuu curHan-mym (= 10
NOTPEIIHOCTHA ONPENEIICHUs] a3uMyTa W yIrjla MECTa COOTBETCTBEHHO pPaBHBI
o, =1°nop=2°

PaccunTaiitTe MUHMMAJIbHO BO3MOKHYIO MOTPEUTHOCTh U3MEPEHUs NaTbHOCTH GR
PJIC ¢ npsmoyronbubiMu JIYM-umnynscamu juatenbHOCThIO T, = 100 Mkc ¢
aesuareit Af = 10 MI'n, ecnu cpeaHsisi MOIIHOCTh IOJC3HOTO CHUIHAJA OJHOI'O
JIUM-ummynbca Ha BXxome npuemumka P, = 8:10™° Br, kosdduument myma
npueMHuKa K, = 4, mymoBas TemmepaTrypa anteHHbI To = 290 K, a KojauuecTBO
uMITycoB B mauke N = 16.

Bo ckombkO pa3 yBEeNWUYMTCS TOTCHIMAIBHAS TIOTPEIIHOCTh HM3MEPCHUS
JTAJIBbHOCTU OR KOT€peHTHO-UMIyJIbcHOU PJIC ¢ rayccoBCKMMH MMIyJIbCAMU MPU
nevicteum 3arpaaurenabHoi AILIIT mo 6okoBomy sentectky JIHA ¢ Kg; = 0,02, ecin
MOIITHOCTbH TMOJIE3HOTO CUTHAJIa OJHOTO MMITyJibca P, = 6,8-107%° BT, ninHa nmauku
N = 128, momaas MpUueMHON aHTEHHBI S, = 2 M, paspeliarorias crrocoOHOCTh 10
nganbHOCTH OR = 150 M, mpou3sBeneHune nmoctossiHHOM bonbliMana Ha TeMmeparypy
okpyxatomeii cperst KTo = 4-10% Br/T'1, koodduuuenT myma npreMHuka Ky, =
3, MmomHocTh mepenatyuka mnocradoBiuka AIIIT P, =20 Br, KHJI anTeHHbI
nocraoBmmka G, = 100, momoca momaBigeMblx uacTtoT Af,, = 100 MI'r,
JTAILHOCTH J0 ITocTaHOBIIMKA R, = 250 km?

Onpenenure MOTSHIHAIBHYIO ITOTPEIIHOCTh H3MEPEHHUsS JaJbHOCTH OR, €CIH
ucrnonb3yercst JIYM-curnan pmmrensHOCcThIO T, = 200 MKC ¢ IeBHAIMeil 4acTOTHI
Af =20 MTI'y, a otHomeHue curHan-mym ( = 40. Paccunraiite, mpu KakoM 4uCIIe
KOPPEJSIITMOHHBIX KaHalloB 1o nanbHOCTH Ng oOecneunBaercs or = 30 M, eciau
MaKCUMaJbHas JATbHOCTh 0OHAPYKEHHS Ryax = 240 KM.

Paccunraiite NMOTEHUHAIBHYIO MOTPEUIHOCTh W3MEPEHMS NAJbHOCTH GR, €CIIU
PJIC npunumaer WMNOYyJIbCHBIE  PAJAMOCUTHAIBI  TayCCOBCKOW  (hOPMBI
JUIMTEIILHOCTBIO T, = 1 MKC mpu oTHouleHuu curHai-ym g = 30. Onpenenute
YUCJIO KOPPENSLMOHHBIX KaHajioB 1O jganbHOCTH Ngj, TpU  KOTOpOM

MOTCHIMAIbHASI TOYHOCTh YXYIIaeTCs B 3 pasa, eCiu JaIbHOCTh ACUCTBUSA Ry =
75 xMm.



10.0mpenenure  kodhduUIMEHT TIymMa MPHEMHOro ycTpoicTBa Ky, eciu
NOTEHIIMAIbHASL TOTPEIIHOCTh M3MEPEHUsl JalbHOCTH Or = 30 M 1pu
JUTUTEIBHOCTH UMITyJIbCa C TayCCOBCKOM orumbaromen 1, = 0,5 MKC, MOIITHOCTD
nonesHoro curuana P, = 5-10™ Br, a npomssenenne mocrosHHOi BobiMana Ha
TeMIeparypy okpysxkatomeii cpeast KT = 4-10% Br/T'w.

11.Bo CKOJBKO pa3 YBEIMUUTCS MOTPEIIHOCTh U3MEPEHUS YaCTOTHI IO CPAaBHEHUIO C
NOTCHIIMATBHON, €CITU I HM3MEPEHHH HWCIOJB3YIOTCS  IPSMOYTOJIBHEIC
PaIMOUMITYJIBCHI JUTUTEIBHOCTHIO T, = 100 MKC ¥ 9MCI0 AOTIJICPOBCKUX KAaHAIOB B
nostioce 9actoT AF = 60 kI'1it Ng = 16? OtHomenne curnai-mrym g = 95,

12. Onpenenure 4yucio (GUIBTPOB H3MEPHUTENS IOIUIEPOBCKOW dacToThl N, mpu
KOTOPOM B 2,5 pa3za YBEIWYHMBACTCS IOTPEIIHOCTh H3MEPEHHS YacTOTHI I10
CPaBHCHHIO C IMOTCHIIMAJILHOW, €CJIM CHUTHAJ — MPSMOYTOJbHBIA PaJHOUMITYJIbC
umTeTbHOCTRI0 T, = 100 MKc, a wu3MepeHHe TPOU3BOJUTCS B IIOJIOCE
norepoBckux gactor AF = 100 kI'1y mpu oTHOIIEHNU curHai-mym ( = 60.

13. Bo CcKoJbKO pa3 pa3auyaroTCsi MOTPEIIHOCTh HU3MEPEHUS CKOPOCTH Oy U
paspemiaroniasi CocoOHOCTh IO CKOpOCTH OV TMpU UCIHOJB30BAHUU IS
U3MEPCHUH OAMHOYHOTO TPSMOYTOJILHOTO PAaTUOUMITYJIbCA U PE3yJIbTUPYIOIIEM
OTHOIIECHUU CUTHAI-TIIYM (s = 37?

14.Tlpn kakKoM OTHOUIEHWUW CUTHAI-IIYM ( TPENETbHO JAOCTHKUMAs MOTPEIIHOCTh
U3MEpPEHUs CKOpocth oy = 27,7 m/c, ecnu isi U3MEPEHHM HCIOJIb3YIHOTCS
IPSIMOYTOJIBHBIE PAIUOUMITYJIbCHI JIUTENbHOCTRIO T, = 100 Mxc, a pabGouas
yacrota PJIC fo =3 I'T1? [Ipu kakoii MIOTHOCTH MOTOKA MOITHOCTH /7 M3ITydeHHUSI
nenu, co3gaBaeMor y aHTeHHbl PJIC, mocturaercss Takasi MOTPEUIHOCTh, €CIU
K03 UIIMEHT IyMa IpHEeMHHKa K, = 5, Mpou3BeeHHe OCTOSTHHONW bobliMana
Ha TeMIIepatypy okpyxaromeii cpemsl KTo = 4-10% B/, a rowuags mprHeMHOi
aHTeHHbl S, = 2 M??

15.PaccunTaiiTe MOrpemHoCTs U3MEPEHUSI CKOPOCTU Gy, €CJIM I OJHO3HAYHOTO
OMpeaeieHus] CKOPOCTH LIENH, JIBIXKYIIEHCS ¢ MaKCUMalbHOW CKOpPOCThiO V =
1440 km/4, BeIOpana pabouast dacrora PJIC f, = 15TTo wm wucnomw3yercs
KorepeHTHass nmayka u3 N = 50 uMImynabcoB, a pe3yJbTUPYIOIIEE OTHOILEHUE
curHaid-iym (s = 1. [Ipumedanue: auamna3oH u3MeHeHHs vacToTel Jlorepa
paccuuTaTh Kak pa3HUIly MaKCUMaJIbHOW 1 MUHUMAIBHOMN JTOTUIEPOBCKUX YacTOT.

16.PaccunTaTh CKOpPOCTh BpallleHUsS aHTEHHBI paauomaska € (o0/mMuH), eciu
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M3MEpPEHO 3HaueHue azumyta o = 240°, a Mexay IpueMoM OMOPHOTO CUTHAja U
MOMEHTOM OPUEHTAIIMU Jy4a IMarpaMMbl HAlPaBJICHHOCTH aHTEHHBI PaJuoMasiKa
Ha 00BeKT mponwio At = 5 cekyH.

17. CkopocTb BpalleHUs aHTEHHBI paauoMmaska ) =5 o6/muH. Kakoe 3HaueHue
a3uMyTa o OyZJeT HM3MEpEeHO, €CIAM MEXAy INPUEMOM OIIOPHOIO CHUTHala |
MOMEHTOM OpPUEHTALIUHU Jy4a AUarpaMMbl HAPAaBJICHHOCTH aHTEHHbI pauioMasiKa
Ha 00beKT mpornwio At = 11 cexyn.

18. UYemy paBHO H3MEPEHHOE AMIUIUTYIHBIM PpaAIHOICICHIaTOPOM 3HAYEHHUEC
a3uMyTa O, €CITd CKOPOCTh BpalieHus ero anTeHHbl () = 10 06/MuH, HaYaIbHOE
MOJIOXKCHUE aHTCHHBI — IOT-CEBEP, a 3aKOH M3MEHEHHs Orubaroiiell HampsHKeHUs
Ha BBIXOJIe JHHEIHOI yacT npuemHnka U(t) = exp{-n®(t-2)%/2,8}.

19. Ilpu xakOM pacCTOSHUHM MEKIAY IPUEMHHUKaMH (a30BOro paauorieneHraropa d
(B M) mipu pa3HocTH Xoja BoJH 90° m3mepeHHbIN neneHr o = 60°, ecnu padoyas
gactoTa nenenraropa fo = 403 MI'n?

20. Awntenna PJIC npencraBiser coboil KBaJpaTHYIO SKBHIMCTAHTHYIO PEIIETKY,
cocrosamyo u3 N,,; = 1600 wusnmydareneli W IUPUHOW JIydya JUArpaMMBbI
HarnpaBiaeHHoCcTH A = 3,581°. Haiinute yrioBbie KOOPAMHATHI eIH (YToJl MecTa
M a3uMyT B Tpajycax), €CIM pa3HOCTb XOJa BOJIH, NPUHUMAEMbIX Mapoi
BEPTHUKAIBHO PACTOJIOKEHHBIX M3nmydaTeneid, coctanisier 20 % OT IIMHBI BOJHBHI,
a Pa3HOCTh XOJa BOJH, MPUHUMAEMBIX NApOW TFOPU30HTAIBHO PAaCIOJI0KEHHBIX
U3JIy4arelie, paBHa HYJIHO.

21. Awntenna PJIC mnpencraBiser co0Od MPSIMOYTOJBHYIO JKBHIUCTAHTHYIO
pemetky u3 N,,; = 2000 wusnyyartenedd; mupUHA Jyda JUAArPaMMBI
HaIPaBJIECHHOCTH B a3UMYTAJIbHOM MJIOCKOCTH AQ, B 5 pa3 00JblIe IIUPUHBI JTy4ya
B YIJIOMECTHOM muiockoctu A@g. ITpu yactore 3onaupyrommero curnana fo = 3 I'Tn
kod(punuenT ycunenust anteHHel G = 6283. Haiiaute yrioBbie KOOPIWHATHI
nenu (yroia Mecta M a3uMyT B Tpajaycax), €ciau pa3HOCTh (a3, IPUHHMAaEeMBbIX
[apol BEPTUKAIBHO PACIIOJIOKEHHBIX M3JIydaTesied, cocraBusger g = 155,89°, a
pa3HocTh (a3, TPUHUMAEMBIX MapOMl TOPU3OHTAIBLHO  PACIOJIOKEHHBIX
U3JIydaTesien, paBHa J, = 45°.

22.  Omnpenenute uncno uznydarened N B 9KBUIUCTAHTHOW KBaJpaTHON aHTCHHOU
pelieTke, eciv npu u3MepeHHoM azumyte o = 30°u yrie mecta 3 = 0° pa3HOCTH
da3, UBMEPEHHBIX MEXK]IY KpallHUMU TOPU30HTAIbLHBIMU JJIEMEHTAMHU PEIIETKH,
COCTaBJIICT ST pajuaHd. PaccTossHrE MEXKTy COCEAHUMHU U3JTydaTesIIMU B PEIIeTKe
PABHO MOJOBUHE JIJTUHBI BOJIHBI.



P

o1

©ooNOo

23. Ilpu TpuaHryssIuy eIy nejeHraropaMu 1 u 2 usmMepeHsl neieHru oy = 60° u
o, = 120°. Haiinure paccrostHue 10 1€ MO JIMHUM TpaBep3a R (B kM), eciu
IICJICHraTOPbI pa3HEeCEeHbI Ha paccTosHue 0a3bl d = 34,64 kM.

24. Kakoe paccrossaue R, (B kM) OyaeT WU3MEpeHO BTOPHIM IIEJICHraTOPOM TMpH
TPUAHTYJISILIMK, €CIAH PACCTOSHUE, W3MEPEHHOE TMEPBbIM  MEJICHraTOPOM,
COBIIAJ[Ae€T C PACCTOSHHEM I10 JIMHUU TpaBep3a, 0a3a d = 40 kM, a u3MepeHHBIN
BTOPBIM IEJIEHIaTOPOM yIoi o, = 120°?

25. UYemy paBHO paccTosiHHE (B KM) IO JIMHUU TpaBep3a JI0 LU NPU pa3HECEHUU
MIEJICHTaTOPOB TPHAHTYJISIIMOHHON cucTeMbl Ha 0a3y d = 50 KM, eciu JIMHHAA
IIEJICHTOB TIEPECEKAIOTCA IOJ MPSAMBIM YIJIOM, a YIOJl, U3MEPEHHBIM BTOPBIM
HEJIEHraTOpoM, B 3 pa3a OoJibllie 4YeM yroJl, U3MEPEHHbIN IePBbIM?

26. Ilpu TpuaHTrynsuu e neneHratopamu | u 2 uaMepeHsl neneHru ¢ = 120°
u @=150°. Haiinure KoOpAuMHATBI LEIM HA IUIOCKOCTH, €CIM pa3sHULA
pacCcTOsSIHUN OT TMeNeHraTopoB a0 menu coctaBiusier AR = 36,6 kM. Hauamo
CUCTEMBbI KOOPJIMHAT PACIOJIOKEHO B TOUKE pa3MEIIeHUs nejieHraTopa 1, a och X
COCIMHSET TOYKM pPa3MEIIEHUs INEJIEHraTopoB M HAaNpaBi€HAa B CTOPOHY
reyieHraropa 2.

27. PJIC uMeeT SKBUAMCTAHTHYIO AHTCHHYIO PEIIETKY C JIMHEHHBIM pa3MepoM
L =70 cm u paboraer Ha vactote 3 [Tu. B HampaBieHUM HOpMalIM K perieTke
obecnieunBaercs mupruHa JJHA (o ypoesio 0,5), paBuas [1 + 0,25(N-1)]°, rae N
— HOMEp Mo chucky B xypHaie. Kakol meneHr (B rpagycax ¢ TOYHOCTBIO 10
BTOPOTO 3HAKa IMOCJE 3aMaToi) OyJeT U3MEPEH TaKoW aHTEHHOMW, €CJIM Pa3HOCTh
a3 MEeXIy COCeTHUMU DJIEMEHTaMU peleTku paBHa 30°?

IlepeyeHb BONPOCOB /1Jis1 OMJIETOB HA IK3aMeHe
3anauu cpeacts POH.
Cocras anmnapatypsl cpeacts POH.
Kpurepuu s¢dhexruBnocT cpencts POH.
[IpyHIMOBI ~ OLIEHMBAHUS ~ BPEMEHHBIX W CIHEKTPAIbHBIX  XapaKTEPUCTHK
MIPUHUMAEMBIX CUTHAJIOB.
[IpyHIMIOBI OIIEHWBAHUS MPOCTPAHCTBEHHBIX M MOJSPU3ALMOHHBIX XapaKTEPUCTHUK
MPUHUMAEMBIX CUTHAJIOB.
OLEeHKHN 1 UX CBOMCTBA.
OntumanbHOE OLICHUBAHKWE BPEMEHHU MPUX0/1a CUTHAJIA.
OntumanbHOE OIICHUBAHHUE YaCTOThI CUTHAJA.
[Tpoueccop BI1O.

10.YacTOoTHBIN AUCKPUMHUHATOP.
11.KoppearOHHbII U3MEPUTEND.
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12.1ludposoit uacToTomep.

13.1[Mudposoit nepuogomep.

14.CxeMbl KpaTKOBPEMEHHOTO 3aIIOMUHAHUS YACTOTHI.

15.Knaccruueckue anropuTMbl CIIEKTPAIbHOTO olleHuBaHus. KoppenorpaMMHbIi MeTO/I.

16.Knaccuueckue anropuTMbl CIIEKTPAIbHOTO olleHuBaHus. [lepnogorpaMMHbIii METO/.

17.BecoBble OKHA B CIIEKTPAIbHOM aHAJIM3E.

18. ABTOpErpeccuoHHOE CIEKTPATbHOE OLICHUBAHUE.

19.CnekTpanbHOE OlIEHUBAHUE aBTOPETPECCUH-CKOIB3AIIETO CPEIHETO.

20.HemapameTpuieckue METOIbI CIIEKTPAITHHOTO OICHUBAHMSI.

21.PagnoremnioBoil koutpact. @opmyinsl Panes-/xunca u [Inanka.

22.Paronoraomaronme MOKpPeITHI. DKpaHUPOBaHHE.

23.Jluaun W TOBEpXHOCTH monoxeHus. I[lenenru. Tpuanrymsauus HCTOYHUKOB
U3ITyYeHUs Ha TIIOCKOCTU. TpUaHTYNISIMS HCTOYHUKOB U3ITyYeHUS B TIPOCTPAHCTBE.

24. AnropuTMbl OIICHMBAHMsI HANpaBlICHHUs NPUXOJAa U3IYyYEHUS B AaHTEHHBIX
peleTKax.

CocraBun
K.T.H., noueHT Kadenpsl PTC / N.C. XomnormoB /
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