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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 KOMIIETEHIIUU HA JJAHHOM 3Tane ee (OpMUPOBAHUS;
61%-80% npaBUIBHBIX OTBETOB COOTBETCTBYET MPOJBUHYTOMY YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHITUN Ha JAHHOM dTarne ee (OpMUPOBAHNUS,
81%-100% mpaBUIBHBIX OTBETOB COOTBETCTBYET JTAaJOHHOMY YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHIIMN HA JAHHOM dTare ee GOpMHUpPOBaAHUA.
CdopMupOBaHHOCTh YpPOBHS KOMIIETEHIIMA HE HHUXKE IOPOrOBOTO SBIISETCS

OCHOBaHHUEM JIJIA JOMyCKa OOYyYaroIerocs K MpOMEXYyTOUYHON aTTeCTAIlMu IO JaHHOM
TUCIUILIINHE.

cDOpMOI\KJI HpOMC)KYTO‘IHOﬁ arrecraguu II0 ,Z[aHHOﬁ JUCHUIITIMHC SABJIICTCA

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 MaTepHualla; 3HaTb OCHOBHYIO
PEKOMEHIyEMYIO ITPOrpaMMOM TUCHUIUIMHBI YI4EOHYIO
JUTEPATYPY; YMETH CTPOUTH OTBET B COOTBETCTBUU CO
CTPYKTYpO H3JIaraeMoro BOIpoca; Ioka3aTh oo1iee
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
IIPAKTUYECKOI0 3aJaHus) 10 YKa3aHUIO IPEro1aBaTess
BBIIIOJIHATH JPYTHE MPAKTUUYECKUE 3aJaHUS TOTO XKE
pazziena IMCLUUIIIUHBL.

«He 324TeHO» CTABUTCS B ¢JIy4yae: HE3HAHUS 3HAYUTEIILHON YacTH
MPOTrPaMMHOTO MaTepuasa; He BIaJCHUS MOHITHIHHBIM
anmapaToM JUCIUTUINHBL, CYIIECTBEHHBIX OMIMOOK MPH
W3JI0KCHUH YIEOHOT0 MaTepuraja; HEYyMEHHS CTPOUTh
OTBET B COOTBETCTBHH CO CTPYKTYPOU M3JIaraeMoro
BOIIPOCA; HEYMEHHS JIeaTh BBIBOJIBI 10 U3JIaracMOMY
matepuany. OIeHKa «HEe 3a4TEHO» TaK)Ke CTaBUTCS
CTyJIEHTaM, KOTOPbIE HE BBHIMIOJHUIH U 3aIIUTHIN
JabopaTtopHbie pabOTHI U MPAKTUYECKUE 3aHSITHSI,
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MpeayCMOTPEHHbIE paboyeil mporpaMMon.

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»

«OTJIHYHO» 3aCTYKUBACT CTYACHT, 00HAPYKUBIIIHI
BCECTOPOHHEE, CUCTEMAaTUYECKOE U TITyOOKOE 3HAHUE
y4eOHO-TIPOrpaMMHOT0 MaTepuaia, yMeHrne cBOOOHO
BBITIOJIHATD 33JaHUs, IIPEyCMOTPEHHBIE POrPaAMMOH,
YCBOUBIIIMN OCHOBHYIO U 3HAKOMBIW C TOITOJIHUTEIBHON
JUTEPATYPOU, PEKOMEHIOBAaHHOW Mporpammoit. Kak
IIPaBUJIO, OLICHKA «OTINYHO» BBICTABJISETCS CTYIECHTAM,
YCBOUBIIIMM B3aUMOCBSI3b OCHOBHBIX ITOHATHU
JTUCHUIUIMHBI B UX 3HAYEHUU JJIs1 IpUuoOpeTaemMoi
npogeccuu, NPOSIBUBIINM TBOPUECKHUE CIOCOOHOCTH B
NOHMMAHUU, U3JI0KEHUH U UCIIOJIb30BaHUU YUEOHO-
IIPOrPaMMHOI0 MaTepuala.

«XOPOLIO»

«Xopomu0» 3aciTy>KMBaEeT CTYJICHT, 0OHAPYKUBILIHMA
MOJTHOE 3HAHUE YYEOHO-TIPOrpaMMHOI0 MaTepuaia,
YCIEUTHO BHITTOJHSIOMNN MPEeTyCMOTPEHHBIE B
porpaMme 3aJlaHusi, YCBOUBIIIUN OCHOBHYIO JINTEPATYPY,
pEKOMEHJ0BaHHYIO B Iporpamme. Kak npaBusio, oreHka
«XOPOIIIO» BBICTABIIACTCS CTY/ICHTaM, TOKa3aBIIUM
CUCTEMAaTUYECCKUN XapaKTEP 3HAHUU IO TUCUUIUIMHE U
CIIOCOOHBIM K UX CAMOCTOSITEIbHOMY TTOTIOTHEHUIO U
OOHOBJICHUIO B X0JI€ JalbHEMIIeH yueOHON paboThI U
po(eCCHOHANILHOMN ESITEIbHOCTH.

«YAOBJICTBOPHUTEC/IBLHO»

«Y10BJICTBOPHUTEJIBHO)» 3aCIIyKUBAET CTYJICHT,
OOHapy>KUBILHIA 3HAHUSI OCHOBHOT'O Y4EOHO-
MPOrpaMMHOr0 MaTepuasia B 00beMe, HeOOXOAUMOM JIJIs
JanbHeien yueObl 1 mpeIcTosIer padoThl O
CHEUATbHOCTH, CITPABJISIOLIUICS C BBIIOJIHEHUEM
3aJJaHu M, IPEAYCMOTPEHHBIX MPOTPAMMOM, 3HAKOMBIN C
OCHOBHOM JINTEPATYPOU, pEKOMEHJOBAHHOMN
nporpammoit. Kak mpaBusio, orieHka
«YZOBJIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTaM,
JOMYCTUBILINUM IOIPEIIHOCTH B OTBETE HA SK3aMEHE U
IIPU BBINOJHEHUH K3aAMEHALMOHHBIX 33JaHUH, HO
o0a1aloM HeOOXOAUMBIMU 3HAHUSMU JIJIS1 UX
YCTPaHEHHMsI 1OJ] PYKOBOJACTBOM NPENOJABATENS!.

«HE€ YIOBJECTBOPUTECIBbHO»

«Hey10BJIETBOPUTEJIBbHO» BBICTABIISIETCS CTYJICHTY,
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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 O0yUYeHUE UITU
MPUCTYIHTH K PO(HEeCCUOHATEHOM IEATeTLHOCTH TI0
OKOHYAHHHM By3a 0€3 OMOJHUTEIHHBIX 3aHATHH 110
COOTBETCTBYIONIEH TUCIUILUIAHE.

Bomnpoce! ajis1 3a1uThl 1a00paTOPHBIX PadoT

1. Ha3oBuTe U3BECTHBIE KJIACCUUECKHE METObl U3MEPEHHUS YIJIOBBIX KOOPAMUHAT.
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 BIMSIOT HA TOYHOCTh U3MEPEHUS YIIOBBIX KoopauHat? Kak
MOBBICUTh TOYHOCTb U3MEPEHUS?

5. Kak 3aBucut touHocth m3MmepeHuss YK oT camoil usmepseMoill BEIWYHHBI?
Kaxkast koopnHaTa sBIII€TCS 3aBUCUMOM U TIOYEMY?

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.

10.06bsacHuTe, mouemy mpu anuHe Oasel > 0.5A Bo3HHKaeT mpobiema
HEOJHO3HAYHbIX U3MEPEHUH.

11.TlosicHuTE NPUHLMUI pelIeHrus MTPoOIeMbl HEOTHO3HAUHBIX U3MEPEHUN 3a CUET
MCIIOJIb30BAHUS HECKOJBKUX 0a3 (IKan).

12.Kakue (axTopsl BIAUSIOT HAa BBIOOp KoimdecTBa mikan? Kakue cyimecTByroT
NOIXOAbl K BBIOOPY ONTHUMAJIbHBIX COOTHOLICHHM MEXIy JUIMHaMu 0a3 B
MHOTOLIKaJIbHOM U3MEpUTENIE YIIIOBONH KOOPIUHATHI?

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

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




15.Kak mocTpouTh MHOTOIIKAJIbHBI HM3MEPHUTENH JIBYX YIJIOBBIX KOOpPJAWHAT -
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
pacnpeneneHus: BEpOsITHOCTE HOPMAIbHOTO 3aKOHA pacipeIeeHus?

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 mapameTpoB CIIM curnana m kakum o0pa3oM 3aBHUCIT HMOPSAOK U
ko3 purenTs! 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 onpeneianTb KOppeIsuoHHbIe KO3 PHUIIMEeHTHI?

25.KakoBa pojib yCpeIHEHUsI IPU OTPEIEIIEHUN KOPPEIALINOHHON MaTpULIbI?

26. Kak MO>XHO BBIUMCIIHUTD CIIEKTPAJIbHYIO INIOTHOCTh MOIIHOCTH Ipoliecca?

27.KakoBa ponb ycpennenus mpu onpenenennn CITIM?

28.Kak BiuseT 4ucio 0TCUeToB curHana Ha oneHky CIIM?

29.3 kakux COOOpaKeHUU cleayeT BbIOMpaTh OOBEM YCpPEAHEHHS IS
nonyuyenust CIIM?

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

31. Omumure pa3muuus B anroputMax (opmupoBanus u  dopme CIIM
OJIHOCBSI3aHHOM M MHOT'OCBSI3aHHON MapKOBCKHX ITOCJIEA0BATEIbHOCTEN.

32.00bsicHUTE 3aBUCUMOCTH cTeneHu y3komosiocHoctn CIIM  u  yucna
00yCJIOBJIEGHHOCTH MaTpPHIIbI.

33. O6bsacuute 3aBucuMocTh CIIM OT OTHOIIIEHNUSI CUTHAT/TITYM.

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 Bmmsier uncno orcyeToB curHana Ha oneHky CIIM mepuomorpaMMHBIM
MeToA0M?

40.006bsacuuTe nporeaypy Beraucienus CIIM mo meTomy 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 ueM oTin4ne KOppelorpaMMHOTO U MEPUOI0IPaMMHOTO METOIOB?

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 xakux cooOpakeHui BeIOMpaeTcs nmopsaok AP-moaenu?

48.KakoBa nporeaypa nonyuenus APCC-cnektpa?

49.Kax BBIUMCISIOTCS M YTO XapaKTePU3YIOT KO3(PPHUIIMEHTHI OTpaKEeHUS?

IIpumeps! 3aaa4 1151 NPAKTHYECKUX 3aHATHH
1. Korepentno-ummnynbcHas PJIC nanpHero oOHapyxeHUsi pabOTaeT Ha YacToTe

fo=1,3TTu u mMeer pasMep aHTCHHBI B TOPU3OHTAIBHOU IIOCKOCTH Oy = 8 M,
KOTOpas Bpaiaercs ¢ 4yactotor (2 = 6 06/muH. YacToTa clieoBaHUSI UMITYJIHCOB
F,=500Tu. PJIC oGecrneunBaeT BEpOSITHOCTh MPABHIBHOTO OOHAPYKEHUS
D=0,9 npu BeposTHOCTM J0XHOW Tpesoru F=10°  Omnpenenure
MOTEHIIMAIbHYIO TOYHOCTh U3MEPEHUS a3UMYTa G, (B rpajycax) Mpu MOPOTOBOM
OTHOIIICHUHU CUTHA-TIIyM.

2. boproBass ummynbcHO-momiepoBckass PJIC ompenensier azuMyT TEnd MyTeM
dukcanmm MakCHMyMa Ta4yKd T[PUHAMAEMbIX HUMITYJIbCOB. BeposTHOCTH
npaBuabHOr0 obHapyxenus D = 0,7, BeposTHOCTH J0XkHOI Tpesornm F =10,
Haligure noTeHIManbHyI0 TOYHOCTh U3MEPEHHUsS a3UMyTa G (B rpaaycax), eciu
KHJI ocecummerpuunoit JIHA PJIC G = 10000, xonu4ecTBO MPUHUMAEMBIX C
OJIHOTO YTJIOBOTO HampasiieHuss uMyiabcoB N = 512, a oTHOIIEHHE CUTHAJ-IIYM
BBILIE TOPOrOBOTO B 15 pas.

3. KakoBa cpenHekBaapaTHuecKasl MOTPEIIHOCTh OMPEICIICHUsI 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
oOHapyxkenus nauku D = 0,95 npu BeposaTHOCTH 10xHOM Tpesoru F = 10,

4. Onpenenure 4acTOTy HMMITYJILCOB KOTEPEHTHOW mMmadku Fp, 178 KOTOpoW mpu
MTOPOTOBOM OTHOIIIEHWW CUTHAJI-IITYM OOECTICUMBACTCS MOTPEIIHOCTh 0 a3UMYTy
04 =0,5°, ecmu pabouas gacrora PJIC fy =10 I'Tu, mmpuna anteHusr d, = 6 M,



CKOpocTh BpamieHuss aHTeHHbl (2= 10 06/MHH, BEpPOATHOCTH MPABUIHLHOTO
oOHapyxenus nauku D = 0,85 npu BeposTHOCTH T10%KHOM Tpesoru F = 107,

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

PaccunTaiiTe MUHMMAJIbHO BO3MOKHYIO MOTPEUTHOCTh U3MEPEHUs NaTbHOCTH GR
PJIC ¢ npsmoyronbubiMu JIYM-umnynscamu juutenbHOCTRIO T, = 100 MKkc ¢
aesuareit Af = 10 MI'n, ecnu cpeaHsisi MOIIHOCTh IOJC3HOTO CHUIHAJA OJHOI'O
JJUM-umnynsca Ha Bxoge npuemHuka P, = 8-10° Br, kosdpduumuent mryma
npueMHuKa Ky = 4, mymoBas temnepatypa anteHHbI 1o = 290 K, a komudecTBo
uMITycoB B mauke N = 16.

Bo ckombkO pa3 yBEeNWUYMTCS TOTCHIMAIBHAS TIOTPEIIHOCTh HM3MEPCHUS
JAJIBbHOCTU OR KOT€peHTHO-UMIYJIbcHOU PJIC ¢ raycCoBCKMMH MMIyJIbCAMU MPU
nevicteum 3arpaaurenbHoi AILIIT mo 6okoBomy stentectky JIHA ¢ Kq; = 0,02, ecin
MOIIHOCTb ITTOJIE3HOTO CHI'HAJIa OJHOro uMnyisca P, = 6,8-101° Br, nymna naukn
N = 128, miomans IpueMHON aHTEHHEI S = 2 M2, pa3pelaronias CiocOOHOCT MO
npanpHOoCcTH OR = 150 M, mpou3BeneHne moctossiHHOM bonbliMana Ha TeMmeparypy
okpyxaromeii cpeasl KTo = 4-10! Br/T'n, xosdduuuent myma npueManka Ky, =
3, MomHoCTh mepenatyuka nocradoBiuka AIIl P,, =20 Br, KHJI anTeHHbI
nocraHoBmmka Gy, = 100, momoca momaBigeMblx dacTtoT Afy,, = 100 MI'r,
AJIbHOCTDH 0 MOCTaHOBINMKA Ry, = 250 km?

Onpenenure MOTEHIIMAIBHYIO MOTPEIIHOCTh WU3MEPEHHs JAIbHOCTH OR, €CIU
ucrnonb3yercst JIYM-curnan pmmrensHOCThIO T, = 200 MKC ¢ I1eBHaIeii 4acTOThI
Af =20 MTI'y, a otHomeHue curHan-mym ( = 40. Paccunraiite, mpu KakoM 4KCIIe
KOPPEJSILIMOHHBIX KaHaioB 1o ganbHocTH Nr oOecneunBaetcs or = 30 M, eciau
MaKCHUMaJIbHas TallbHOCTh OOHAPYKEeHUS Rmax = 240 kM.

Paccunraiite NMOTEHUHAIBHYIO IMOTPEUIHOCTh W3MEPEHUS NaJbHOCTH GR, €CIIU
PJIC npunumaer WMNOYyJIbCHBIE  PAJAMOCUTHAIBI  TayCCOBCKOW  (hOPMBI
JUIMTEIIbHOCTBIO Ty = 1 MKC mpu oTHomIeHuu curdHai-mym ( = 30. Onpexnenure
YUCJIO KOPPENSLMOHHBIX KaHajioB 1O jganbHOCTH Ngr, TpU  KOTOpOM

MOTCHIMAIbHASI TOYHOCTh YXYIIaeTCs B 3 pasa, eCiu JaIbHOCTh ACHUCTBUSA Rmax =
75 xMm.



10.0mpenenure  kodhdUIMEHT TIymMa MPHUEMHOro ycTpoucTBa Ky, eciu
NOTEHI[MATbHAS TOTPEIIHOCTh HW3MEPEHHUS JalbHOCTH oOr = 30 M mpu
JUTUTEIBHOCTH UMITYJIbCa C TayCCOBCKOM orumbaromed 1, = 0,5 MKC, MOIIHOCTD
nonesnoro curaana P, = 5-:10°% Br, a npoussenenne nocrosunoil bonsiMana Ha
TemIieparypy okpyxatomuieii cpeast KTo = 4-10%! Br/Tn.

11.Bo CKOJBKO pa3 yBEIMUUTCS MOTPEIIHOCTh U3MEPEHUS YaCTOTHI IO CPABHEHUIO C
NOTCHIIMATBHON, €CITU I HM3MEPEHHH HWCIOJB3YIOTCS  IPSMOYTOJIBHEIC
PaTMOUMITYJIBCHI JUTUTEIBHOCTHIO Ty = 100 MKC ¥ 9MCIIO0 AOTIIIEPOBCKUX KAaHAIOB B
nostioce 9actoT AF = 60 kI'1it Ng = 16? OtHomienne curnai-mrym ¢ = 95,

12. Onpenenure 4yucio (GUIBTPOB H3MEPHUTENS IOIUIEPOBCKOWM dacToThl Np, mpu
KOTOPOM B 2,5 pa3za YBEIWYHMBACTCS IOTPEIIHOCTh H3MEPEHHS YacTOTHI I10
CPaBHCHHIO C IMOTCHIIMAJILHOW, €CJIM CHUTHAJ — MPSMOYTOJbHBIA PaJHOUMITYJIbC
JUIATENTBHOCTRI0O T, = 100 MKC, a wu3MepeHue TPOU3BOJUTCS B IOJIOCE
norepoBckux gactor AF = 100 kI'1y mpu oTHOIIEHNU curHai-mym ( = 60.

13. Bo cKoJbKO pa3 pa3auyaroTCsi MOTPEIIHOCTh HW3MEPEHUS CKOPOCTH Oy U
paspemiaroniasi CocoOHOCTh IO CKOpOCTH OV TMpU UCIHOJB30BAHUU IS
U3MEPCHUM OAMHOYHOTO TPSIMOYTOJIBHOTO PATUOUMITYIIbCA U PE3yTbTUPYIOIIEM
OTHOIIECHUU CUTHAI-TIIYM (s = 37

14.Tlpn kakKoM OTHOUIEHWUW CUTHAI-IIYM ( TPENETbHO JAOCTHKUMAs MOTPEIIHOCTh
U3MEpPEHUs CKOpocthd oy = 27,7 m/c, ecnu isi U3MEPEHHH HCIOJIb3YIHOTCS
NPSIMOYTOJIBHBIE PAIUOUMITYJIbCHI JIUTENbHOCTRIO T, = 100 mxc, a pabGouas
yacrota PJIC fo = 3 I'T? [Ipu kakoii MIOTHOCTH MOTOKA MOITHOCTH /7 M3ITydeHHUSI
nenu, co3gaBaeMor y aHTeHHbl PJIC, mocturaercss Takasi MOTPEUIHOCTh, €CIU
K03 GUIIMEHT IyMa IpHEeMHHKaA Ky, = 5, Mpou3BeeHHEe OCTOSSHHONW boibliMaHa
Ha TeMIeparypy okpyxkatomeh cpeasl KTo = 4-10%! Br/I'u, a momaas IpueMHON
aHTEeHHBI S, = 2 M??

15.PaccunTaiiTe MOrpemHoCTs U3MEPEHUS CKOPOCTU Gy, €CJIN I OJHO3HAYHOTO
OMpeaeieHus] CKOPOCTH LIENH, JIBIXKYIIEHCS ¢ MaKCUMalbHOW CKOpPOCThiO V =
1440 km/4, BeIOpana pabouast gacrotra PJIC f; = 15TTu m wucnomb3yercs
KorepeHTHass nmayka u3 N = 50 uMImynabcoB, a pe3yJbTUPYIOIIEE OTHOILEHUE
curHai-iym (s = 1. [Ipumedanue: auamna3oH u3MeHeHHs yacToTel Jlorepa
paccuuTaTh Kak pa3HUIly MaKCUMaJIbHOW 1 MUHUMAIBHOMN JTOTUIEPOBCKUX YacTOT.

16.PaccuntaTh CKOPOCTH BpalllEHUs AHTEHHbI paauomaska € (o0/MHH), 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 PpaIMOICICHIaTOPOM 3HAYCHHUE
a3uMyTa O, €CIIM CKOPOCTh BparmieHus ero anteHHbl () = 10 06/MuH, HaYaIbHOE
TMOJIO’KEHHE aHTEHHBI — IOr-CEBEP, a 3aKOH M3MEHEHHUS OrMOaroleii HapsHKEHHS
HA BBIXOJIE JMHEHHOM YacTu npueMuuka 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 npencraBmisier co00i KBaJpaTHYIO SKBHIWCTAHTHYIO PEUIETKY,
cocrosamyo u3 Ny,; = 1600 wusmydarenelt W IMPUHOW Jiyda JUarpaMMbl
HarnpaBiaeHHoCcTH A = 3,581°. Haiiaute yrioBbie KOOPAMHATHI eIH (YToJl MecTa
M a3uMyT B TIpajycax), €CIM pa3HOCTb XOJa BOJIH, NPUHUMAEMbIX Mapou
BEPTHUKAIBHO PACTIOJIOKEHHBIX M3nmyudaTeneid, coctanisieT 20 % OT IIMHBI BOJIHBHI,
a Pa3HOCTh XOJa BOJH, MPUHUMAEMBIX NApOW TFOPU30HTAIBHO PAaCIOJI0KEHHBIX
U3JIy4arelie, paBHa HYJIHO.

21. Awnrtenna PJIC mnpencraBiser co0OOd MPSIMOYTOJBHYIO JKBHIAUCTAHTHYIO
pemetky u3 Ny = 2000 wusnmywatened; mupuHA Jyda JUAArpaMMBI
HaIPaBJIECHHOCTH B a3UMYTAJIbHOM MJIOCKOCTH AQq B 5 pa3 00JbIIe IIUPHUHBI JTy4ya
B yrioMecTHoOM mmockoctu A@g. [Ipu wactoTe 3ouaupytomero curaana fo = 3 I'T
koddurmenT ycunenus anteHnsl G = 6283. Haiinute yrioBble KOOPIMHATHI
nenu (yroa Mecta M a3uMyT B rpajaycax), €CiM pa3HOCTh (a3, IpUHHMaeMbIX
Napoil BEPTUKAIBHO PACHOJIOKEHHBIX H3JIydyaTesen, coctaBiser yp = 155,89°; a
pa3HocTh (a3, TPUHUMAEMBIX MapOMl TOPU3OHTAIBLHO  PACIOJIOKEHHBIX
U3JIydaTesiel, paBHa Yo = 45°.

22.  Omnpenenute uncno usnydarened N B 9KBUIUCTAaHTHON KBaJpaTHOW aHTCHHOU
pelieTke, eciu npu u3MepeHHoM azumyte o = 30°u yrie mecta 3 = 0° pa3HOCTH
da3, UBMEPEHHBIX MEXK]IY KpallHUMU TOPU30HTAIbLHBIMU JJIEMEHTAMHU PEIIETKH,
COCTaBJIICT DT pajuaH. PaccTossHrE MEXKIy COCEAHUMHU U3TydaTesIIMU B PEIIeTKe
PaBHO TTOJOBUHE JJIMHBI BOJIHBI.
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23. Ilpu TpuaHryssIIuy eIy nejeHraropaMu 1 u 2 usmepeHsl neineHru oq = 60° u
oz = 120°. Haiinure paccrositHue 10 IeM 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 IEJICHIaTOPOM TMpPH
TPUAHTYJISILIMK, €CIAH PACCTOSHUE, W3MEPEHHOE TMEPBbIM  MEJICHraTOPOM,
COBIIAJ[Ae€T C PACCTOSHHEM I10 JIMHUU TpaBep3a, 0a3a d = 40 kM, a u3MepeHHBIN
BTOPBIM IEJIEHIaTOPOM yroi o = 120°?

25. UYemy paBHO paccTossHHE (B KM) IO JIMHUU TpaBep3a JI0 LENU NPU pa3HECEHUHU
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 TpuaHrynsuu e nenenratopamu 1 u 2 uaMepeHsl neneHru @1 = 120°
u @2=150°. Haiinure KOOpAMHATBI LEIM HA IUIOCKOCTH, €CIM pa3sHULA
pacCcTOsSIHUN OT TMeNeHraTopoB a0 menu coctaBiusier AR = 36,6 kM. Hauamo
CUCTEMBbI KOOPJIMHAT PACIOJIOKEHO B TOUKE pa3MeELIeHUs nesneHratopa 1, a och X
COCIMHSET TOYKM pPa3MEIIEHUs INEJIEHraTopoB M HAaNpaBi€HAa B CTOPOHY
reyieHraropa 2.

27. PJIC uMeeT SKBUAMCTAHTHYIO AHTCHHYIO PEHIETKY C JIMHEHHBIM pa3MepoM
L =70 cm u paboraer Ha vactote 3 [Tu. B HampaBieHMM HOpMaiu K pELIETKE
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 pelieTku paBHa 30°?

IlepeyeHb BONPOCOB /1Jis1 OMJIETOB HA IK3aMeHe
3anauu cpeacts POH.
Cocras anmnapatypsl cpeacts POH.
Kpurepuu s¢pdhexruBnoctu cpeacts POH.
[IpyHIMOBI ~ OLEHMBAHUS  BPEMEHHBIX W CIEKTPAIbHBIX  XapaKTEPUCTHK
MIPUHUMAEMBIX CUTHAJIOB.
[IpyHLIMIBI OIIEHWBAHUSA MPOCTPAHCTBEHHBIX M MOJISPU3ALMOHHBIX XapaKTEPUCTHUK
MPUHUMAEMBIX CUTHAJIOB.
OLEeHKHN 1 UX CBOMCTBA.
OntumanbHOE OLICHUBAHKWE BPEMEHHU MPUX0/1a CUTHAJIA.
OntumanbHOE OIICHUBAHKUE YaCTOTHI CUTHAJA.
[Tpoueccop BI1O.

10.YacToTHBIN TUCKPUMUHATOP.
11.KoppensaunoHHbIA U3MEPUTEITD.
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12.1ludpoBoit 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 CIIEKTPaJILHOM aHAJIM3E.

18. ABTOpErpeccuoHHOE CIEKTPATbHOE OLICHUBAHUE.

19.CnekTpanbHOE OlIEHUBAHUE aBTOPETPECCUH-CKOIB3AIIETO CPETHETO.

20.HemapameTpuieckue METOIbI CIIEKTPAITHHOTO OICHUBAHMSI.

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

22.Panmronoriomaronme MOKpeITHI. DKpaHUPOBaHUE.

23.Jluaun W TOBEpXHOCTH monoxeHus. I[lenenrun. 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. Xosnomnos /

Onepatop 340 000 "KomnaHusa "TeHsop" ——

[IOKYMEHT MOAMVCAH 3MEKTPOHHOI nddmcbio

COIrNMACOBAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanuii iBaHoBuyY, 04.07.25 16:12 (MSK) MpocTas nognucb
3aBegytowmii kacbeapoii PTC




