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Kputepun onenuBanust ypoBHs c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH B IIpoIiecce
BBITIOJIHEHHUS JTA00PATOPHBIX PaOOT U MPAKTUYECKUX 3aHATHIA:

41%-60%  npaBUIBHBIX OTBETOB  COOTBETCTBYET  IOPOTOBOMY  YPOBHIO

c(OpMHPOBAHHOCTH KOMIIETEHIIMN HA JAHHOM 3Tare ee (OpMUPOBAHMUS;

61%-80% npaBUIBHBIX OTBETOB COOTBETCTBYET IIPOJBHUHYTOMY YPOBHIO

c(hOpMHUPOBAHHOCTH KOMIIETEHLIMU HA JaHHOM 3Tarie ee (OpMUPOBAHMUS;

81%-100% mnpaBuIbHBIX OTBETOB  COOTBETCTBYET  O3TAaJOHHOMY  YPOBHIO

c(hOpMUPOBAHHOCTH KOMIIETEHIIUU HA JaHHOM 3Tarie ee (OpMUPOBAHMUS.

ChopMupoBaHHOCTh ypOBHS KOMIIETEHLIUA HE HUXKE TOPOTOBOTO SIBISIETCS
OCHOBAaHHMEM [IJIsl JOMyCKa OOydYaromerocs K MpoMEeXyTOYHOM aTTecTaliy MO JTaHHON
TUCLIUILIHE.

@DopMOM MPOMEKYTOYHOM aATTECTAllMM [0 JAHHOW JUCHMIUIAHE SIBIISIETCS
sK3aMmeH, oreHuBaeMbiii 1o npuHATo B @I'BOY BO «PI'PTY» uerpipexOamibHOU
CUCTEME.

Kpurepuu oneHnBanus MPOMEXYTOUHON aTTECTALIMU IPEACTAaBIECHBI B Ta0auue 1.

Tabnuna 1 - Kpurepuu onieHMBaHUs TPOMEKYTOUHOM atTecTtanuu (JlabopaTopHbie U
MPAKTUYECKUE 3aHSATHSI, IK3aAMEH )

HIkana oueHnBaHus Kpurepuu oneHuBanusi

«3a4YTEHO» CTYEHT JI0JIZKEeH: ITPOJIEMOHCTPUPOBATh 00IlIee 3HaHNE
M3y4aeMOoro MaTepuaia; 3HaTb OCHOBHYIO
PEKOMEHYEMYIO POrPaMMOM AUCIUIUIMHBI yY€OHYIO
JUTEPATyPy; YMETh CTPOUTH OTBET B COOTBETCTBHUU CO
CTPYKTYpOH M3JIaraéMoro BOIpoca; okas3aTb o01ee
BJIaJICHUE NTOHATUWHBIM aIapaToM AUCLUUILINHBL;, YMETh
YCTPaHUTh JONYIIEHHBIE IOTPELTHOCTH B OTBETE HA
TEOPETUUYECKHE BOMPOCHI U/UIIW TIPU BBIMOJIHEHUU
IIPAKTUYECKUX 3aJaHUH T10J] PyKOBOJCTBOM
npernoaaBaress, 1100 (IIpU HEMPABUIBHOM BBIIIOJHEHUH
IPAaKTHYECKOT'0O 3aJjaHusl) [0 YKa3aHHIO MPEnoiaBaTes
BBIITOJTHUTD IPYIUE MPAKTUYECKUE 3aJaHUs] TOTO XKE
paszesa JMCUUILIMHBL.

«He 32YTEeHO0» CTABUTCH B CJIy4Yae: HE3HAHUS 3HAYUTEJIbHON YacTh
IPOrpaMMHOr0 MaTepHasa; He BIaJACHUS MOHATHIHBIM
anmnapaToM JUCLUIUIMHBL; CYIIECTBEHHBIX OIUMOOK MpU
U3JI0)KEHUH YYEOHOro MaTtepuasia; HEYMEHHs CTPOUTh
OTBET B COOTBETCTBUU CO CTPYKTYpPOM U3JIaraeMoro
BOIIPOCA; HEYMEHUS JIe1aTh BBIBOJIbI 10 U3JIaraeMOMY
Matepuainy. OneHKa «He 3a4TEHO» TaKKe CTaBUTCS
CTyJI€HTaM, KOTOPbIE HE BHIMIOJHWIN U 3alUTHIIN
jJabopaTopHblie pabOThl U MPAKTUYECKUE 3aHSTHS,




peayCMOTPEHHbIE pabouel MporpaMMOi.

OneHka «He 3a4TEHO0» TAaK)KE CTABUTCA CTYyACHTaM,
KOTOPBIE B XO/I€ 3a4€Ta CIIMCHIBAJIN OTBETHI HA BOIIPOCHI
CO IIIAPTajOK WU C IPUMEHEHUEM TEXHUYECKUX
YCTPOMCTB.

«OTJINIHO»

«OTJIUYHO» 3aCITyKUBAET CTYJICHT, 00OHAPY>KUBIIIHI
BCECTOPOHHEE, CUCTEMATUYECKOE U TTTyOOKOe 3HAHKE
y4eOHO-IPOrpaMMHOIr0 MaTeprasia, yMeHue cBoOOIHO
BBITIOJTHATH 3aJaHusl, IPEAYCMOTPEHHBIE IPOIPAMMOH,
YCBOMBILIHN OCHOBHYIO M 3HAKOMBIU C JJOIIOJITHUTEIIBHON
JUTEPATYPOU, PEKOMEHI0BaHHOU IporpamMmmoit. Kak
IIPaBUJI0, OLICHKA «OTJIIMYHO)» BBICTABIISIETCS CTYACHTAM,
YCBOMBILIMM B3aHMOCBSI3b OCHOBHBIX ITOHATUI
JTUCITUTUTMHBI B UX 3HAYEHUU IS PUoOpeTaeMoit
npodeccuu, MPOSIBUBIIUM TBOPUYECKUE CITIOCOOHOCTHU B
MOHUMAHUU, U3JI0KEHUHU U UCTIOIB30BAaHUU YUEOHO-
IIPOIPAMMHOI0 MaTepuaa.

«XOpoI0»

«Xopom1o» 3acIy>XKMBAET CTYJEHT, OOHAPY>KUBILIUN
MOJIHOE 3HaHHUE Y4eOHO-IPOrpaMMHOI0 MaTepuaa,
YCIELIHO BBIOJHSIOMINN MPETyCMOTPEHHBIE B
IIPOrpaMMe 3a/1aHMsl, yCBOUBIINI OCHOBHYIO JIUTEPATYPY,
PEKOMEHIOBAaHHYIO B Iporpamme. Kak npasuiio, olieHKa
«XOPOILIO» BBICTABIISAETCS CTYAEHTaM, IOKa3aBIIUM
CUCTEMAaTHUYECKHM XapaKTep 3HAHUM 110 JUCHUIUIMHE U
CIOCOOHBIM K MX CAMOCTOSITEIbBHOMY MOTIOJTHEHHIO U
OOHOBJIEHUIO B XOJ€ JalbHeIel yueOHO! paboThl U
podeCCHOHAILHON ICATCILHOCTH.

«YAOBJICETBOPUTECIBHO)

«Y10BJIETBOPHUTEJIbHO) 3aCTyKUBAECT CTYJICHT,
OOHApYXUBIIHUK 3HAaHUSI OCHOBHOTO y4€OHO-
MIPOrpaMMHOTr0 MaTepuasia B 00beMe, HEOOXOIUMOM JIJIs
JagbHeHIed yaeObl U MpeCcTosIeH padoThI 10
CIIEUAIBHOCTH, CIIPABJISIIOIIUKCS C BBITIOJHEHUEM
3aJJaHUM, IPEAYCMOTPEHHBIX IMPOrPaMMOM, 3HAKOMBIN C
OCHOBHOM JINTEPATYyPOU, pPEKOMEHJOBAHHOMN
nporpammoii. Kak npaBuio, onieHka
«YJIOBJIETBOPUTEIIBHOY» BBICTABJISICTCS CTYAEHTAM,
JIOMTYCTUBIIMM MOTPEMIHOCTH B OTBETE HA DK3AMEHE U
P BBIMOJIHEHNUH 3K3aMEHAIIMOHHBIX 3aJJaHHUM, HO
00J1a1ar0KM HeOOXOJUMBIMH 3HAHUSIMU IS UX
YCTpaHEHUs NOJ PYKOBOJACTBOM MPEINO1aBaTENIs.

«HE€ YIOBJICTBOPUTCJIbHO)»

«HByHOBJICTBOpI/ITeJ'leO» BBICTABJISICTCA CTYACHTY,




OoOHapy>KUBIIIEMY TTPOOEIBI B 3HAHUSIX OCHOBHOTO
y4e0HO-ITPOrpaMMHOT0 MaTepHuaa, 10MyCTUBIIEMY
NPUHLUNAATHHBIC OITUOKHU B BBIMIOJHEHUN
IIPEAYCMOTPEHHBIX IpOrpaMMon 3aannii. Kak npasuio,
OLICHKA «HEYJOBJIETBOPUTEIBHO)» CTABUTCA CTYACHTAM,
KOTOpbIE HE MOTYT MPOAOKUTH O0yUEeHUE WU
OPUCTYNUTH K NPO(HeCCUOHATBHOM IEATETbHOCTH 1O
OKOHYAHUHU By3a 0€3 IONOJHUTEIbHBIX 3aHATHIA 1O
COOTBETCTBYIOIIEH JUCLUIIIIMHE.

Bomnpocs! s 3aUThI J1a00paTOPHBIX PadoT
1. HazoBuTe M3BECTHBIE KJIACCHUECKHUE METO/Ib U3BMEPEHUS YTIIOBBIX KOOPIUHAT.

B ueM ux OCHOBHBIE OTIANYHS?

2. IlepeunciuTe COBPEMEHHBIE METOABl OLECHUBAHUSA IPOCTPAHCTBEHHOIO
CHEKTpA.

3. 3anummTe aJIropuTM H3MEPEHUS OJHOW YIJIOBOM KOOpPAMHATHI (ha30BBIM
METOJIOM, TIOSICHUTE (PU3HUECKU CMBICT ()a30BOTO METO/IA.

4. Kakwue napameTpsl BIUSIOT HA TOYHOCTh U3MEPEHHUs YIIIOBbIX KoopauHat? Kak
IIOBBICUTH TOYHOCTb U3MEPEHU?

5. Kak 3aBucut TouHOCTH M3MepeHHss YK oT caMoil u3MepsieMON BEITUYUHBI?
Kakast koopirHara sBJI€TCs 3aBUCUMOM U TOYeMy ?

6. B yem 3aKiIIO4arOTCS MPEUMMYIIECTBA CYMMApHO-Pa3HOCTHBIX aJITOPUTMOB
u3mepenus YK?

7. YTo Takoe HaIpaBIAIOLIME KOCUHYCBI?

8. Kakoe MHUHHMMalbHOE KOJIMYECTBO AHTEHHBIX 3JIEMEHTOB HEOOXOIMMO HUMEThH
JUISL ©3MEPEHMS IBYX YIJIOBBIX KOOPJAMHAT - a3UMyTa M yrijia Mecra’?

9. HazoBuTe mpuunHbl, OOYCIOBHMBIIME TNPUMEHEHHUE  MHOTOLIKAJIBHBIX
uHTEp(PEpOMETPOB.

10.06bsicante, moueMy mnpu mHE 0a3el > 0.54 Bo3HHKaeT mpodiieMa
HEOJHO3HAYHbIX U3MEPEHUM.

11.1TosicHuTEe TPUHLIMT PEIeHUs MPOOIEeMbl HEOAHO3HAYHBIX U3MEPEHUI 3a CUET
UCITOJIb30BaHUS HECKOJIBKUX 0a3 (IIKar).

12.Kakue daxropsl BIUSIOT Ha BRIOOp KoinyecTBa mikan? Kakue cymiecTByrOT
HNOJIXOJAbl K BBIOOPY ONTHUMAJbHBIX COOTHOLIEHMM MeXAy JJiMHamMu 0a3 B
MHOTOLIKaJIbHOM U3MEPUTEINE YIIIOBOM KOOPAUHATHI?

13.Yt0 Takoe BepOsATHOCTh aHOMaJbHOM omKOku? Kakue nmapameTpsl BIMSIOT Ha
€€ BEJIMYHHY ?

14.Kak 3aBHUCUT BEPOSITHOCTh aHOMAJIbHOM OIIUOKHU OT BEJIMYMHBI XU-KBaIpaT?




15.Kak mocTpouTh MHOTOILIKAJIbHBIN U3MEPUTENDh ABYX YIIOBBIX KOOPAUHAT -
azuMyTa " yria mecra?

16.Yt0 Takoe cneKkTp 1 cCneKkTpanbHas INIOTHOCTh MOITHOCTH CUTHAJA?

17.9T10 Takoe KOHTPOJIbHBIN CIIEKTP U KOHTPOJIbHASI MOJENb?

18. Kakne mapameTpsl BXOAAT B  OJHOMEPHYIO  (PYHKIMIO  IUIOTHOCTU
pacnpenieneHus: BEpOsITHOCTE HOPMAJIBHOTO 3aKOHA PACTIPEIEICHHUS ?

19. Kakue mnapaMerpsl BXOAAT B MHOTOMEPHYIO (YHKIMIO IUIOTHOCTH
pacnpeneneHus: BEpOsITHOCTEW HOPMAJIBHOTO 3aKOHA PACTIPEECIICHHUS ?

20. OnumuTe OCHOBHBIE MOJIENIM CHUTHAJIOB, MHCHOJIb3yEeMbIE B  3ajladax
CIEKTPAJIBHOTO aHaJIu3a.

21.0t1 xakux napamerpoB CIIM curnana u kKakum 00pa3oM 3aBHUCST MOPSJIOK U
Kod(pbunmreHTsr popmupyromiero GuibTpa?

22.JlaiiTe ompeneneHUE aABTOKOPPEJSALIMOHHON MOCIEAOBATEIbBHOCTH M €€
B3aMMOCBSI3H C aBTOKOPPENIAIIMOHHON (hyHKIIUEH.

23. OT KakuxX mapamMeTpoB CUTHAJAa U KaKUM 00pa3oM 3aBUCAT KO3 UIIMEHTHI
KOppEJSIUY CUrHasua’?

24 Kak onpenenuts KoppensuuoHHbie K03 duimeHTs1?

25.KakoBa posp yCpeIHEHUS IPHU ONPEACICHUN KOPPEIALMOHHON MaTpULIbI?

26. Kak MOKHO BBIYMCIIUTD CIEKTPAIBHYIO INIOTHOCTh MOITHOCTH Hpouecca’?

27.KakoBa posib ycpeanenus rnpu onpeaenenanu CIIM?

28.Kak BnusieT yuciao 0TcueToB curHana Ha ouenky CIIM?

29.M3 kakux CcOOOpakeHUUW cienyeT BbIOUpaTh OO0bEM YCPEOHEHHsS  JUIs
nosryuenust CIIM?

30.Kak cBs3aHbl TapaMeTphl  CIEKTpa COOCTBEHHBIX 3HAu€HUM  (YUCIO
00yCIOBJIEHHOCTH ) KOPPEJISIITMOHHOM MaTpullbl curdana ¢ CIIM?

31. Onummre paznuuuss B anropurMmax (opmupoBanus u  ¢opme CIIM
OJHOCBSI3aHHOM Y MHOTOCBSI3aHHOW MapKOBCKHUX ITOCJIE0BATEILHOCTEM.

32.00bsicHuTe  3aBUCUMOCTH cTeneHu y3komojocHoctd CIIM u  yucna
00yCJIOBJIEHHOCTH MaTpPHUIIbI.

33. O0bsicHuTe 3aBUcUMOCTb CIIM OT OTHOIIEHMS CUTHA/IITYM.

34. O6bsacuute 3aBucuMocTb CIIM OT mnpuHsbl criekTpa (GIyKTyaluii curHaa.

35. Kakue Bubpl HEMMapaMeTPUUECKUX MOJIENIE BaM U3BECTHBI?

36. 115t yero npuMeHSII0TCS BECOBbIE (DYHKITUU MPU CIIEKTPATHLHOM aHaIH3e?

37.locTOMHCTBA U HEIOCTATKA IPUMEHEHUS BECOBBIX (DYHKIHUIA.

38.1Ipu Kakux yCaoBUAX CIEAYyET NPUMEHATh MeTo bIID?

39.Kak BiMsieT 4MCIIO OTCUETOB curHaia Ha oueHky CIIM mepuomorpamMmMHbBIM
METOIOM?

40.006msicHuTe nIporieaypy BerancieHuss CIIM mo MeToy rnepuoaorpaMm.
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41.Yr1o Takoe MeToa MO (DHUITMPOBAHHBIX ITIepHoAorpaMm (MeTo ] Yamda)?

42. C Kakoll Uenbl0 NpUMEHsETCs B3BemIMBaHUWEe npu BbiuuciaeHun CIIM
MEepUOAOTPAMMHBIM METOJIOM?

43. B uem oTauyue KOppesiorpaMMHOI0 U IEPUOIOTPAMMHOIO METOJOB?

44 .Kakue BUIbl HETApaMETPUUECKUX MOJIEJIEN BaM U3BECTHBI?

45.B yeM OTIIM4ME CIEKTPAIBHBIX OLIEHOK, ITOy4YeHHBbIX HAa OCHOBE AP-, CC-n
APCC-monenei?

46. B ueMm coCcTOST JOCTOMHCTBA M HeocTaTku npuMeHenust APCC-moneneii?

47.13 kakux cooOpakeHuil BeIOupaeTcs nopsaaok AP-monenu?

48.KakoBa npouenypa noinydenus APCC-cnekrpa?

49.Kak BBIYUCIISIOTCS M YTO XapaAKTEPU3YIOT KO3IP(HULIUEHTHI OTPAKEHUs?

IIpumepsl 3a1a4 1J151 NPAKTHYECKUX 3aAHITHIA
1. KorepentHo-umnynbcHass PJIC nanbHero oOHapykeHHsi paOoTaeT Ha 4acToTe

fo= 1,3 I'T'u u umeer pazMep aHTEHHBI B TOPU3OHTAIBLHON MIIOCKOCTH d, = § M,
KOTOpasi Bpaiaercs ¢ 4acToTo b = 6 00/mMuH. YacToTa clieIoBaHUS UMITYJILCOB
F,=500Tu. PJIC oGecrieunBaeT BEPOATHOCTH MPABWIBHOIO OOHapykeHus D
= 0,9 npu BepoATHOCTH JOKHOM Tpesorn F = 10°. Onpenenure
MOTCHIMAJIBHYI0O TOYHOCTh WM3MEpEeHHs asumyta 2., (B Trpaaycax) IpH
IIOPOTOBOM OTHOILIEHUHU CUTHA-IIYM.

2. boproBas wumnynbcHO-morepoBckas PJIC ompexpenseT a3umyT Lead MTyTEM
¢uKcalMm MakCUMyMma Taykd TPUHUMAEMbIX HMIYJIbCOB. BeposTHOCTh
NPaBUIILHOTO OOHapy)eHust D = 0,7, BEpOATHOCTH JIOKHOM TpeBoru F = 107,
HaiinuTe noTeHIMAaIbHYIO TOYHOCTh U3MEPEHUs a3uMyTa ? . (B rpajaycax), eciu
KH/I ocecummerpuunoin JTHA PJIC G = 10000, koanyecTBO NPUHUMAEMBIX C
OJIHOTO YIJIOBOT'O HAIlPaBJICHUS UMITYJbCOB N = 512, a OTHOLIEHUE CUTHAI-IIYM
BBILIIE ITOPOTOBOTO B 15 pas.

3. KakoBa cpemHekBaapaTHuecKasl MOTPEITHOCTh ONPEICNICHHUsI a3uMyTa 2 ., €Clli
U3BECTHO, 4YTO €ro HCTHUHHOE 3HAYEHUE C PABHOM BEPOSTHOCTBIO JICKUT B
nuanasoHe 85iw..90#m, OTHOIIECHHE CHTHAJ-IIYM PaBHO IMOPOTOBOMY, JJIHHA
KOTepeHTHOM mnayku wumnyiabcoB N = 100, BEPOSITHOCTH NPABUIBHOIO
oOHapyxkenus nauku D = 0,95 npu BEpOSATHOCTH JIOKHOM TpeBoru F = 10,

4. Onpenenure 4acTOTy HMMITYJIbCOB KOT€PEHTHOW MHauku [y, N7 KOTOPOW Mpu
OPOTOBOM OTHOIIIEHUH CUTHAJI-IITYM 00€CIEeYUBAETCS MOTPEIIHOCTD MO a3UMYTy
? ., =0,5mw, cciiu pabouas vacrora PJIC fo=10I'Tu, mwupuna aHTeHHbI d, =6 M,



CKOpPOCTh BpamieHusi aHTeHHsl P = 10 00/MHH, BEpPOSTHOCTH MPABUIBLHOTO
oOHapykeHus nauyku D = 0,85 npu BEpOATHOCTH JIOKHOMN TpeBOrd F = 107,

Paccunraitte KH/] antennsl PJIC, ecnu nipu oTHomeHuu cur”ai-myM g = 10
MOTPENTHOCTA OMNPEACIICHUS] a3UMyTa M Yrila MECTa COOTBETCTBEHHO PABHBI
?.=1mru ?. =2mn.

PaccuunTaiiTe MUHUMAIILHO BO3MOXKHYIO MTOTPEITHOCTh U3MEPEHUS TAIIBHOCTUH ? ¢
PJIC ¢ npsmoyronaeHbiMu JIUM-uMnyascaMu JUIMTEIBHOCTBIO By, = 100 MKC ¢
nesuaruei g/ = 10 MI', ecnu cpeaHss MOIIHOCTH ITOJIE3HOI'O CUTHAIa OJHOrO
JTUM-umnynbca Ha BXoje npueMHuKa P, = 81071 Br, koodduuuent myma
npuemMHuka ky,, = 4, mrymonasi temrepatypa anteHnsl 7 = 290 K, a koiaudecTBo
VMMITYJIbCOB B mauke N = 16.

Bo ckoapko pa3  yBEIMYUTCS MNOTEHUIMAIbHAS IOTPEUIHOCTh HM3MEPEHUS
JIaIbHOCTH ? p KOrepeHTHO-uMITYJIbcHON PJIC ¢ raycCOBCKMMM UMITYJIbCAMH IIPH
nevcteum 3arpaaurensHoi AT mo 6okoBomy nenectky JAHA ¢ kg, = 0,02, eciu
MOIIHOCTh MOJIE3HOTO CHUTHAIAa OJHOro uMmynsca P, = 6,810 Br, anuna
nauky N = 128, miomans NPUEMHOM aHTEHHHI S, = 2 M2, pa3pelaromas
crocoOHOCTh 10 JasibHOCTH W R = 150 M, mpou3sBeeHue mocTossHHON bonbiimana
Ha TeMIlEpaTypy OKpyxaromiei cpeasl kT, = 4= 102! Br/T'u, kooddunuent myma
npueMHuKa k, = 3, MOIIHOCTh nepenaturka nocranoBuka AlLLIT P, = 20 Br,
KH/I antenns! mocraHoBumka G, = 100, mosoca moaaBasieMbIX YacTOT ggfu, =
100 MI'n, manpHOCTB 40 MOCTAaHOBIIMKA R, = 250 kxm?

Onpenennure MOTCHIMAIBLHYIO MOTPEITHOCTh M3MEPECHHS JadbHOCTH P, €CIIH
ucnosb3dyercss JIUM-curHan mautenbHOCThIO By, = 200 MKc ¢ jaeBuanueit
YacCTOTHI

g/ = 20 MTI'11, a oTHOIIeHHE cUrHAI-yM g = 40. PaccuuTaiite, npyu KaKOM YHCIIe
KOPPEJSIIIMOHHBIX KaHAJIOB 1O JAIbHOCTH Ny obecrneunBaercs ?x = 30 M, eciu
MaKCHMaJibHasl JaJbHOCTh 0OHAPYKEHUS R, = 240 kM.

PaccunraiiTe NOTEHIMATBHYIO TOTPEITHOCTh W3MEPEHHs JTallbHOCTU ? g, €CIIU
PJIC npuHumaer UMIOYJIbCHbIE  PAJAMOCHUTHANBI  TayCCOBCKOM  (hOpMbI
JUIUTENIbHOCTBIO yBy, = 1 MKC npu oTHOmeHuu curHai-mwym g = 30. Onpenenure
YUCIO KOPPEJSIMMOHHBIX KAHAJIOB II0  JalbHOCTH N, IpU  KOTOPOM
NOTEHIMAJIbHASI TOYHOCTh YXYAIIAETCS B 3 pa3a, €Clv JAIBHOCTb JEHUCTBUA Ry =
75 KM.



10.Onpenennte  k03hGUIMEHT IIymMa MPUEMHOTO  yCTpoOHCTBa  ky, €CiH
NOTCHIMAJbHAS MOTPEUIHOCTh HM3MEpPeHHs JalbHOCTH 2, = 30 M 1pu
JUTATETPHOCTH UMITYJIbCA C TayCCOBCKOM orubaromiei By, = 0,5 MKC, MOIIHOCTb
none3Horo currana P, = 5*10'* Br, a npoussenenue nocrosHHol bosbivana
Ha TEMIIEpATypy OKpyxkaroei cpenst kT, = 4= 102! Br/T'.

11.B0o CKOMBKO pa3 YBEIUYUTCS MOTPEITHOCTh U3MEPEHUSI YaCTOTHI MO CPABHEHUIO C
MOTEHUHUAIBHOM, €CIM ISl HW3MEPEHUN HCHOJIB3YIOTCS  MPSMOYTOJIbHbBIC
PaIUOUMITYJIBCHI ITTUTEILHOCTHIO By, = 100 MKC M 4MCII0 JOTIIEPOBCKUX KAaHAJIOB
B 110J10C€e 4acTOT gl = 60 k['1y N = 16? OTHOIIEHUE CUTHAI-IITYM g = 95.

12. Onpenenure 4ucio GUIBTPOB U3MEPUTENS MOIJIEPOBCKOM YacTOThl Np, TpH
KOTOpOM B 2,5 pa3a YBEIWYUBAETCA MOTPEIIHOCTh U3MEPEHUS YacTOThI IO
CPaBHEHMIO C MOTCHI[MATLHON, €CIU CUTHAJl — MPSMOYTOJbHBIA PaTUOUMITYJIBC
JUIMTENBHOCTRIO By, = 100 Mkc, a wu3MepeHue NpOU3BOAUTCA B MOJIOCE
JOTUIEPOBCKUX 4acTOT g = 100 xI'11 mpu OTHOLICHUH CUTHANI-IIIYM g = 60.

13. Bo CKOJIBKO pa3 pa3inyarloTcs IOTPEIIHOCTh H3MEPEHHS CKOPOCTH P, |
pazpemaronasi CrnocoOHOCTh MO ckopocTh WV TpH HUCHOJIB30BAaHUU IS
U3MEPEHUN OJMHOYHOrO MPSIMOYTOJIBHOTO PaAUOUMITYJIbCA U PE3YIbTUPYIOLIEM
OTHOIIEHUM CUTHAJ-IIYM ggg = 37

14.1lpr KaKOM OTHOIIEHHHM CHUTHAI-IIYM ¢ MPEAEIbHO JOCTHKUMAasl MOrPEIIHOCTD
U3MepeHus ckopoct P, = 27,7 m/c, ecnu IS MU3MEPEHHHA HCIOJB3YIOTCS
PSIMOYTOJIbHBIE PAaTMOUMITYJIbCHI JUIMTEIBHOCTHIO By, = 100 MKkc, a pabouas
gactoTa PJIC fy = 3 I'T'i? [Ipu kako¥ MmIOTHOCTH MOTOKA MOIIHOCTU /] M3Ty4eHus
nenu, cosgaBaeMon y anTeHHbl PJIC, mocturaercss Takas NOTPEMIHOCTh, €CIIH
KO3 hULIMEHT IIyMa MpUeMHUKA ky, = 5, IpOU3BEJICHHE MOCTOSHHOW bonbiMana
Ha TeMIleparypy OKpyxawomei cpeasl kTy = 4=102" Br/Tu, a miomanm
IPUEMHOM aHTEHHEI S, = 2 M??

15. PaccunTaiiTe MOrPENIHOCTh U3MEPEHUS CKOPOCTH Py, €CIU JJISl OJHO3HAYHOTO
ONPENEIEHUS] CKOPOCTU LEINH, IBUKYLIEHUCS C MAaKCUMAJIBHOM CKOPOCTBIO V =
1440 xwm/4, BbIOpana pabouass yactora PJIC fy = 15 I'Tu um wucnomwsizyercs
KorepeHTHasg mnadyka nu3 N = 50 uUMIIyJIbCOB, a pe3yJbTUPYIOIIEE OTHOUIECHUE
CUTHAI-IIYM ¢z = |. Ilpumedanwe: nuana3oH HM3MeHEHUs 4acToTel Jloruepa
paccumMTaTh Kak pa3HHUIly MAaKCUMaJIbHOW 1 MUHUMAJIBHOM JOIIJIEPOBCKUX YACTOT.

16. PaccuntaTh CKOpPOCTh BpallleHWsS AaHTEHHBI paguoMaska Pk (00/MuH), eciu



M3MEpPEHO 3HaueHHe azumyTa v = 240°, a MeXJly IPUEMOM OINOPHOIO CUTHANa U
MOMEHTOM OpPHUEHTALMH JIy4d AUArpaMMbl HAITPABICHHOCTH aHTCHHBI pAMOMAasAKa
Ha O0BEKT MPOIILIO gt = 5 CeKyH/I.

17. CkopocTh BpallleHHsI aHTE€HHBI paguomasika ® = 5 o0/muH. Kakoe 3HaueHue
azuMyTa v OyJeT H3MEpPEHO, €CIM MEXAYy I[PUEMOM OINOPHOIO CHUrHajida |
MOMEHTOM OpPHEHTAIIMU JTyda JuarpaMMbl HaPaBIEHHOCTH aHTEHHBI pauoMasika
Ha 00BEKT MPONLTIO gt = 11 cexyH.

18. Uemy paBHO HU3MEpPEHHOE AaMIUIUTYIHBIM PaIAONEICHTaTOPOM 3HAYCHHE
a3uMyTa v , €CIIM CKOPOCTh BpaIlleHUs ero aHTeHHBl b = 10 006/MuH, Ha4YaIbHOE
MOJIO’KEHUE aHTCHHBI — FOT-CEBEP, a 3aKOH M3MEHEHHsI OTHOaroIell HanpsoKeHUs
Ha BBIXOJIE JIMHEMHOM YacTh npueMHHKa u(f) = exp {- = 2(t-2)%/2,8}.

19. IIpu xakoM pacCTOSHUM MEXIY MPUEMHUKaMH (Ha30BOro paauoneneHraropa d
(B M) mpu pazHocTy xoja BoiH 90° u3zmepeHHsblil nenedr v = 60°, ecnu paboyas
gyacToTa rnejeHraropa fo = 403 MI'?

20. Awnrenna PJIC mpencraBnser co0oil KBaJipaTHYIO SKBHIAMCTAHTHYIO PEIIETKY,
cocrosyto U3 Ny;; = 1600 wu3nydarteneid W IIMPUHOW Jiyya JUarpaMMbl
HampaBJICHHOCTH g~ = 3,581 #r. Haiinure yriaoBble KOOpAWHATHI 1eiu (yroi
MecTa U a3uMyT B rpajycax), €Clu pa3HOCTh XOJla BOJH, MPUHUMAEMbIX Mapoiu
BEPTUKAJIBLHO PACION0KEHHBIX M3iIyyaTenei, coctaBisieT 20 % OT AJIMHBI BOJIHBI,
a Pa3HOCTh XOJla BOJIH, IPUHUMAEMbIX MMAPON TOPU30HTAIBHO PACIIOIOKEHHBIX
u3Nydaresieil, paBHa HYIIO.

21. Awntenna PJIC mpexacraBisger co0Ooll OPSMOYTOJIBHYIO 3KBUIMCTAHTHYIO
pemietky U3 Ny,; = 2000 w3nyuareneid; MpUHA Jyda JUarpamMMbl
HAMPaBJICHHOCTH B a3MMYTAJIbHON IJIOCKOCTH g&g=~. B 5 pa3 0OJIbIlle IIHPHUHBI
Jdy4a B yrJIOMECTHOM IUIOCKOCTH gg=< ... [IpH "acToTe 30HAMPYIOIIET0 CUrHAA fj
= 3 ITu xoadpdunment ycunenus anteHHnsl G = 6283. Hailigute yrioBbie
KOOpJIMHATHI 1Ienu (Yyroa MecTa M a3uMyT B Tpajycax), €clid pasHoOCTh ¢as,
NPUHAMAEMBIX 11apOM BEPTHKAJIBHO PACIONOXKEHHBIX H3JIy4aTesei, COCTaBISAET
©. = 155,89°, a paswocte (a3, NPUHEMAEMBIX [apO TOPHU30HTAILHO
PAacIoJI0KEHHBIX U3TydaTelel, paBHa © » = 45°.

22. Omnpexpenurte 4yuciIo U3aydaresned N B SKBUJIUCTAHTHON KBaJIpaTHOM aHTEHHOMU
pelIeTKe, €CJIM TPU U3MEpEeHHOM azumyTe v = 30°u yrie mecta ¢ = 0° pa3HOCTh
(a3, u3BMEPEHHBIX MEXAY KpaWHUMH TOPU3OHTAIHHBIMHU AJIEMEHTAMH PEIICTKU,
cocTaBisieT 5& panuaH. PaccrosiHMe MeEXIy COCEIHHMH H3IIy4aTeIsiMH B
pELIeTKE PABHO IMOJOBUHE JJIMHBI BOJIHBI.
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23.  1lpu TpuaHryasUWH LIEJH NeJIeHratopaMu | u 2 u3MepeHsl nejaeHru v | = 60° u
v , = 120°. Haligute paccTositHue A0 e MO JIMHUM TpaBep3a R (B KM), eciiu
MIEJIEHIaTOPbl Pa3HECEHbI Ha paccTosiHue 0a3bl d = 34,64 kM.

24. Kakoe paccrosHue R, (B KM) OyJIeT M3MEpPEHO BTOPBIM IEJIIEHraTOPOM IpHU
TPUAHTYJISIMUU, €CIM  PACCTOSHHE, U3MEPEHHOE MEPBBIM  IIEJIEHIAaTOPOM,
COBIIAJIa€T C PacCTOSHUEM 110 JIMHUU TpaBep3a, 0a3a d = 40 kM, a U3MEpEHHbIN
BTOPBIM MEJEHTATOPOM yToJa v , = 120°?

25. UYeMy paBHO paccTosiHHE (B KM) IO JIMHUU TPaBep3a A0 LEIU NPHU Pa3HECEHUU
NEJIEHraTOpPOB TPHUAHTYJISIITUOHHONW cUCTeMbl Ha 0asy d = 50 kM, eciau JTUHUU
MEJICHIOB TIEPECEKAIOTCSl MOJA MPSIMBIM YIJIOM, a YTroJl, U3MEPEHHBIM BTOPBIM
MIEJIEHIaToOpoM, B 3 pa3a O0JbllIe YEM yroJl, U3MEPEHHBIN EPBHIM?

26. Ilpu TpuaHTyISLMM LENHU NeJdeHraTopaMu 1 U 2 u3MepeHsl neneHru = = 120°
u =+, = 150°. Haiimure KOOpAWMHATHI LI€NM HA IJIOCKOCTH, €CIIM pa3HHULIa
pacCTOSIHUI OT MEJEHraToOpOB [0 IENH COCTaBIsSCeT g&R = 36,6 xm. Hauano
CUCTEMBbI KOOPJIMHAT PACIOJI0KEHO B TOUKE pa3MelleHus neneHraropa 1, a ocb x
COEMHSICT TOYKH pPAa3MEIICHHUS] TEJICHraTOpOB M HAIpaBlieHa B CTOPOHY
nejeHraropa 2.

27. PJIC umeeT SKBUIUCTAHTHYI0 AHTCHHYIO PEHIETKY C JIMHEWMHBIM pa3zMepoM
L =70 cm u pabotaer Ha yactore 3 ['Tu. B HanpaBiaeHun HoOpMalld K pelIeTKe
ob6ecneunBaetrcs mupuna JJHA (o yposnto 0,5), paBnas [1 + 0,25(N-1)]°, tne N
— HOMEp N0 CHHUCKY B kypHase. Kakoil meneHr (B rpaaycax ¢ TOYHOCTBIO 10
BTOPOTO 3HAaKa TMOCHe 3amsaToi) OyaeT u3MepeH TaKoW aHTEHHOM, €Clii pa3HOCTh
(a3 MexIy COCeTHUMU AJIEMEHTaMu peleTku paBHa 30°?

Ilepeyens BONPOCOB 1Jisi OMJIETOB HA IK3aMeHe
3anauu cpeacts POH.
CocraB annapatypsl cpencts POH.
Kpurepun s pexruBroctu cpencts POH.
[IpuHIUIIBI ~ OLEHMBAHMS  BPEMEHHBIX M CHEKTPAIbHBIX  XapaKTEPUCTHUK
MIPUHUMAEMBIX CUTHAJIOB.
[IpuHUIMIBI OIIEHUBAHUSI TPOCTPAHCTBEHHBIX U MOJISIPU3ALMOHHBIX XAPAKTEPUCTUK
MIPUHUMAEMBIX CUTHAJIOB.
O1neHKH U uX CBOMCTBA.
OnTumanbHOE OLICHUBAHUE BPEMEHH MPUXO0/a CUTHAJIA.
OnTumanbHOE OIICHUBAHUE YAaCTOThI CUTHAJIA.
ITpoueccop BIIO.

YacToTHBINA JUCKPUMHUHATOP.

KoppensunoHHbIN U3MEPUTEND.
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12.11udpoBoii vactoTomep.

13.1udposoii nepuogomep.

14.CxeMbl KpaTKOBPEMEHHOTO 3alIOMUHAHUS YaCTOTHI.

15.Kitaccuueckure aaropuTMbl CIEKTPaILHOIO OlleHUBaHUs. KoppenorpaMMHbIi METO/I.

16.Knaccuueckue alropuTMbl CIIEKTPaIbHOTO olleHUBaHusl. [lepruogorpaMMHbIi METO/,.

17.BecoBbie OKHA B CLIEKTPAJILHOM aHAJIU3E.

18. ABTOpErpecCHOHHOE CIIEKTPaIbHOE OlLICHUBAHHUE.

19.CnekTpanbHO€E OLIEHUBAaHUE ABTOPETPECCUN-CKOIIB3AILETO CPEAHETO.

20.HenapameTpuuecKkue METOIbI CIEKTPAIILHOTO OLIEHUBAHMSL.

21.PaanotennoBoi koHTpacT. @opmyisl Panes-Ixunca u [lnanka.

22.Paauonorionaronne NoOKpeITUs. JKpaHUPOBAHUE.

23.Jluaun 1 mnoBepxHOCTH mnoJjoxkeHus. Ilenenru. TpuaHryngauuss MCTOYHUKOB
W3JIy4YE€HUS Ha TUIOCKOCTHU. TpUaHTyIsIIKsl UCTOYHUKOB U3JIyYEHHUS B IPOCTPAHCTBE.

24. AnropuTMmbl OIICHMBAHUS HAIPaBJICHHWS MPHUXOJA H3IYUYCHUS B aAHTECHHBIX
peLérkax.

CocraBui
K.T.H., oueHT kadenpsl PTC / N.C. Xononos /

Onepatop 240 000 "Komnanus "TeHsop" ——

JIOKYMEHT MOAMUCAH SNEKTPOHHOM MOANMCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanuii iBaHoBWyY, 17.06.26 14:47 (MSK) MpocTas nognucb
3aBeaytowmii kacbeapoii PTC




