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Pabora cryaeHnra Ha JieKIUH

Jl7is 0OCBOEHUS TUCUUIUIMHBI TpeOyeTcs MpeABapUTeNIbHas MOATOTOBKA B 00JIaCTH
PaAMOTEXHUKH, CTAaTUCTUYECKUX METOAOB M LU(poBOl 00paboTku curHaios. B
Ipolecce JIEKIUOHHOTO 3aHATHS CTYAEHT JOJDKEH BECTH KOHCHEKT M OTPa)kaTh B HEM
NPUHIUIUAIBHO BaXKHbIE ONpeaeneHus, (OPMYJibl, CTPYKTYPHBIE CXEMBbI, BBIBOJBI,
pe3yNbTaThl aHATN3a OCHOBHBIX MOJIOKEHHIA.

[Ipu BeneHuM KOHCHIEKTa PEKOMEHIYETCSl UCIOJIb30BaTh HYMEpALUIO pa3JielioB,
rinaB, ¢opmysn. Pekomenmyercs KaxAbld paszien 3aBepliaTh HU3JI0KEHHEM CBOETO
IIOHMMAaHHs, KOMMEHTapueM. HernoHsaTHpIe MecTa MOKHO CONPOBOXKAATh BOIIPOCAMH, C
KOTOPBIMU CJIeIyeT OOpaTUTHCS K MPENOAaBaTeI0 MOCTE JICKIUH.

HOHFOTOBK& K IIPAKTHYCCKUM 3aHATUAM

[IpakTrueckue 3aHSATHS CBSI3aHBI C PEIICHUEM 331a4 W 3aKPEIUIAIOT OCBOCHUE
JEKIMOHHOr0 Marepuana B mpouecce pemieHus 3agad CTYACHTHl PACHIUPSIOT U
YIIIyOJISIOT 3HAHUS, TTOJTYUYE€HHbIC U3 JIEKITMOHHOTO Kypca U Y4eOHUKOB, y4yaTcs TIIyOxe
MOHUMATh (PU3UYECKHE 3aKOHBI, JIEXKAIIUe B OCHOBE PATUOTEXHUYECKHX CHUCTEM U
OCHOBHbIE (opMyibl. B mpomecce pemeHuss 3anad  BbIpaOATHIBAIOTCS  HABBIKU
BBIYUCJICHUN, pa0OTHI CO CITPAaBOYHOM JIUTEPATYPOH.

B uacel camoctodTenbHON paOOThl CTYAEHTHI pEHIAlOT 3aJlayd, KOTOPhIMH UM
IIPEUIOKEHBI 110 OCHOBHBIM TEMAaM JIUCLIUIUINHBI.

1) BHUMATEIILHO IPOYNTATH YCIOBHUE 3a/1a4H;

2) MOCMOTPETh, BCE JIM TEPMHUHBI B YCIOBUSIX 3a/1a4W U3BECTHBI M TTOHATHBI (€CIn
YTO-TO HESCHO, CIEAYeT OOPaTUThCS K YICOHHUKY, IPOCMOTPETh PEIICHUS TTPEABIIYIIINX
3a/1a4, MOCOBETOBATHCSA C MPETOIaBaTEeIIeM);

3) 3amucaTh B COKpAIICHHOM BHJIC YCJOBHE 3aJaud M (DOPMYJIbI, CBS3BIBAIOIINE
COOTBETCTBYIOIIINE BEIMYUHBI,

4) cnenatb 4epTEK, €CJIM 3TO HEOOXOIUMO;

5) mpoBecTH HEOOXOIMMBIC PACUCTHI;

6) IpoaHaAIU3UPOBATh MOJIYYEHHBIH OTBET, BBISCHUTH COOTBETCTBUE PAa3MEPHOCTH
MOJTYYCHHBIX (PU3UYECKUX BEIIMUNH;

7) KOHTpOIBHBIE PAOOTHI C pelieHue 3a7a4 CAAIOTCA MO TpaduKy Ha MPOBEPKY,
MpU  YCJIOBHM BBITIOJIHCHHUSI KOHTPOJBHBIX pPAbOT CTYIAEHT [OMYCKAaeTcs K claade
JK3aMeHa.

IHoaroroBka k J1adbopaTopHbIM padoTam

['maBHbIE 337241 1a0OPATOPHOTO MPAKTUKYMa CIIEAYIOLIUE:
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1) skcriepuMeHTanbHas MPOBEepKa (U3UIECKUX 3aKOHOB;

2) ocBOEHHWE METOMKH U3MEPEHUH U IPUOOPETEHIE HABBIKOB SKCIIEPUMEHTA,
3) ocBoeHUE HABBIKOB PaOOTHI C PAJIMOTEXHUICCKUMU MTPHOOpamMH;

4) npuobpereHns yMeHus 00pabOTKH pe3yIbTaTOB dKCIIEPUMEHTA.

[Ipexxne yeM mMpUCTYNUTH K BBIMOJHEHHUIO JIA0OPATOPHOUM pabOThl HEOOXOIUMO
BHUMATEIbHO O3HAKOMHUTCA C METOJWYECKUMH YKa3aHUSMU K  BBITOJHCHHIO
nabopaTopHOI pabOTHI.

OcHoOBHasi 4YaCTh BPEMEHH, BBIJICIICHHAS HA BBITIOJIHEHHE J1AOOpaTOpPHON paboTHI,
3aTpayMBaeTCs Ha CaMOCTOSITENbHYIO TOJTOTOBKY. OTaly BBITIOJHEHHUS PaOOThI
MPEIIECTBYET «IOMyCK K paborew». Jlomyckasch kK mabopaTopHO padoTe, KaxKIblit
CTYJICHT JOJDKEH MPEICTaBUTh IPEMOAABATEII0 «3arOTOBKY» OTYETa, COACPIKAIIYIO:
oopMIIEHHBI TUTYJIBHBIA JHUCT (MO 0Opa3ily, UMEIoUIeMyCs B J1a0OpaTOpUH), LEIb
paboThI, MPUOOPHI M MPUHAIICKHOCTH, 3CKU3 IKCTICPUMEHTAILHOTO MaKeTa, OCHOBHBIC
3aKOHOMEPHOCTH HM3y4aeMOro SIBJICHHsSI W pacdeTHble (Hopmyibl. UTOOBI COKOHOMHUTH
BpEeMs TIPH BBITIOJTHEHUH pa0OTHI, pEKOMEHIyEeTCS 3apaHee TOATOTOBUTh M TAOIHITY JJIs
3alMCH PE3yJIbTaTOB HM3MepeHuil. JlJIg 3TOro CTyJAeHTYy HEoOXOIMMO pa3o0parbes B
YCTPOWCTBE YCTAHOBKH WJIM MaKeTa, TOPSIKE IMPOBEIACHHS SKCIICPUMEHTOB, a TaKKe
UMETh MPEACTABICHUE O TOM, KaKhe pacdyeThl HE0OX0IUMO OYyJIeT IIPOBECTH.

BelrmonHeHne  KaxI0M M3 3alJaHUPOBAHHBIX ~ padOT  3aKAHUYMBAETCS
npenocraBieHueM otueta. llocie BeIMonHEHUA TaOOpPaTOpHON pabOThl HEOOXOIUMO
COIVIACOBAaTh IIOJyYEHHBIE PE3yJIbTAThl C MPENOJaBaTeleM. 3aKIYUTEIbHbIM JTallOM
ABJIETCS 3allUTa JJAOOpPaTopHOM paboThL. B mponecce 3amMThl CTYAEHT OTBEYAET Ha
BOIIPOCHI MPENOAABATENA, KAaCAIOIIKUECd TCOPUU U3Y4YaeMOI'O SIBJICHUSA, KOMMEHTUPYET
MOJIyYeHHbIE B XOJA€ palboThl pe3ynbTaThl. [IpM MOArOTOBKE K 3alIMTe J1a0OpaTOpPHOU
paboOThl PEKOMEHAYETCS MOIb30BATHCS IOMOJIHUTENbHON JTUTEPAaTypOi, CIMCOK KOTOPOU
IIPUBEJEH B METOAUYECKOM OIMCAHUU, a TAKXKE KOHCIIEKTOM JIEKIIMH.

IToaroroBka K caave 3K3aMeHa

Ok3ameH — (opma NPOMEXKYTOYHOW MPOBEPKHM 3HAHWUN, YMEHUW, HaABBIKOB,
CTEIIEHU OCBOCHMS AUCUUILINHEI.

I'maBHas 3amaya ’K3aMEHa COCTOUT B TOM, YTOOBI Y CTYJEHTa W3 OTACIIBHBIX
CBCJICHMM W JIeTalled COCTaBWJIOCH IIpPEJCTaBlICHHE 00 oOImeM cojaep)KaHuH
COOTBETCTBYIOIICH JUCITUILIMHEI, CTaja MOHATHONH METOJWKA MpeIMeTa, e€ro CHCTeMa.
['oTOBSICH K 3K3aMEHY, CTYACHT MIPUBOJNUT B CUCTEMY 3HAHUS, MMOTYUYEHHBIC HA JICKIIHIX,
B JlabopaTopusiX, Ha TMPAKTHUYECKUX 3aHATHUAX, Pa30uUpaeTcss B TOM, YTO OCTaIOCh
HETMOHATHBIM, U TOTJIa U3y4aeMasi UM JUCIHUIUINHA MOXKET ObITh BOCTIPUHSATA B ITOJTHOM
o0BeMe.



CTyI[CHTy Ha 9K3aMCHC HYXHO HC TOJIbKO 3HAThb CBCACHHA N3 TCX HJIIM HHBIX
pasaciaioB AMCHUINIMHBI, HO U BJIAACTh HMHU IIPAKTHYCCKH.

Ha »x3ameHne onieHuBaroTC:

1) moHMMAaHUE U CTETICHb YCBOCHUS TCOPHH,

2) MeToanYecKas MoAroTOBKa,

3) 3HaHue PaKTUIECKOTO MaTepHaa;

4) 3HAKOMCTBO C OCHOBHOH U JIOTIOJIHUTEIBHO JIMTEPATypOH, a Takke C
COBPEMEHHBIMHU ITyOJIMKAIUSMU 10 TAHHOMY KYPCY;

5) yMeHue TPWIOKHTh TEOPHI0 K TMIPaKTUKE, peliaTh 3a/ladd, MPaBUIHLHO
MPOBOJIUTH PACUETHI U T. 11.;

6) 3HAKOMCTBO C UCTOPUEHN ITPEeAMETA IK3AMEHA;

7) noruka, CTPYKTypa W CTHJIb OTBETa, yMEHHE 3alllUIIaTh BBIIBUTACMBIC
TIOJIOKEHHUSI.

Ho 3Ha4yeHne 5K3aMEHOB HE OrPaHUYMBAETCS IIPOBEPKOM 3HAHUM.

[ToaroroBka K 3K3aMe€Hy HE JOJKHA OTPAHUYMBATBHCS IMPOUYTEHUEM JIEKIHMOHHBIX
3amuceil, Jaxke, €clMd OHU BBIMOJIHEHBI MOJIPOOHO M akkypaTHo. Criemyer uzberarb
MEXaHWYECKOTO 3ayduBaHUs. boiee HaAEKHBIH M 1eIecoO0pa3Hbll MyTh — 3TO
CHUCTEMaTHU3allMsl MaTephayia MPU BAYMUYHMBOM H3yUYCHUHU, MOHUMaHUE (POPMYIHPOBOK,
YCTaHOBJICHHHU BHYTPUIPEAMETHBIX CBS3EH.

Ilepen sk3aMeHOM Ha3HadaeTcsl KOHCyJbTauus. Llenmp ee — marb OTBETHl Ha
BOIIPOCHI, BO3HUKILIKE B XOJI€ CAMOCTOSITEIbHOW IMOATOTOBKU. 371€Ch CTYAECHT HMEET
ITOJIHYI0 BO3MOYKHOCTB IIOJIyYUTh OTBET Ha BCE HESICHBIE €MY BOIIPOCHI. A JUIsl 3TOr0 OH
JOJDKEH MpopaboTaTh 10 KOHCYJIbTAllMU Bech Kypc. JIKTOp Ha KOHCYNbTalluu o0pamiaeT
BHUMAaHHE Ha T€ pa3leiibl, 0 KOTOPbIM Ha NPEIbLAYLIMX 3K3aMEHaX OTBEThl ObUIM
HEY/IOBJIETBOPUTENIbHBIMU, a Takke (UKCUpPyeT BHUMaHHE Ha HaubOoiee TPYJIHbIX
pasnenax Kypca. Ha HemocpeacTBEHHYIO0 MOATOTOBKY K 3K3aMEHY OOBIYHO JA€TCs TPH -
IATh JHEH. DTOro BPEMEHHU JOCTATOYHO TOJBKO Uil YIUIyOJIeHHs, PAcCIIMpEHUs U
CUCTEMATH3allUM 3HaHWM, Ha YCTpaHEHHE IPOOEJIOB B 3HAHUM OTIEJIBHBIX BOIIPOCOB,
11 onpeziesieHus1 00beMa OTBETOB Ha KayKIbIl U3 BOIIPOCOB IPOTPAMMBI.

[TogroToBKy K »dK3aMeHaM ClIeAyeT HaduHATh C OOIIeT0 IJIAHUPOBAHUS
MOATOTOBKH, C OMpeaeieHus oO0bemMa Marepuana, M[OAJekKalero mnpopadoTke.
HeoOxoaumMo BHHUMATENbHO CBEPUTh CBOM KOHCHEKTHI C TIPOTPAMMOM, YTOOBI
yOemuThCs, BCE JIM pas3leidbl OTPAKEHBI B JEeKNHUsIX. OTCYTCTBYIONIUE TEMBI
3aKOHCIIEKTUPOBATh MO y4eOHUKY. bojee moapoOHOE IMIaHUpPOBAHHWE Ha OyrbKailiime
THU OyJneT TEepBBIM JTAallOM TOJATOTOBKM K OYEpETHOMY 3K3aMeHY. Bropoi srar
npeIycMaTpuBaeT CHUCTEMHOE U3YyYeHHE Marepuaja MO0 JaHHOMY TMpeaMeTy ¢
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00s13aTeIbHON 3aMKChI0 BCEX BBIKJIAJOK, BHIBOAOB, (hopMyi. Ha TpeThem 3tarme - stamne
3aKpeIUIeHUs] — TIOJIE3HO YepeoBaTh YIIIyOJEHHOE MOBTOPEHHE OCOOEHHO CIOMXHBIX
BOIIPOCOB C OETJIBIM MOBTOPEHUEM BCErO MaTepuaa.

Bonpocsl 1u1st 3a1iMTHI JIA00PATOPHBIX PadoT
1. HazoBuTe M3BECTHBIE KJIACCUUECKHE METO/IbI U3MEPEHUS YTIIOBBIX KOOPIUHAT.

B 4yem nx ocHOBHBIE OTIIMYMSA?

2. IlepeuniciuTe COBPEMEHHBIE METOJABl OLEHUBAHUS IPOCTPAHCTBEHHOI'O
CIIEKTPA.

3. 3anumuTe ajiropuT™M HM3MEpPEHUs OJHOW YIJIOBOM KOOpJAMHATHI (ha30BbHIM
METO/I0M, NOSICHUTE (PU3HUECKUI CMBICI ()a30BOT0 METO/A.

4. Kaxue mapaMeTpsl BIUSIOT HA TOYHOCTh U3MEPEHNS YIVIOBBIX KoopauHaT? Kak
MOBBICUTh TOYHOCTb U3MEPEHUS?

5. Kak 3aBucut TouHoCcTh U3MepeHuss YK oT caMoii uamepsieMoil BEIUYUHBI?
Kakast koopinHara siBisieTcsl 3aBUCUMOM U ITO4YeMy?

6. B yem 3aki04arOTCs MPEUMMYIIECTBA CYMMApHO-Pa3HOCTHBIX aJITOPUTMOB
n3Mmepenust YK?

7. Uto Takoe HampaBJIsSIOIINE KOCUHYCHI?

8. Kakoe MHMHMUMaIbHOE KOJUYECTBO AHTEHHBIX JJIEMEHTOB HEOOXOJIWMO HUMETh
JUTSL UBMEPEHUS IBYX YTJIOBBIX KOOPJMHAT - a3UMYyTa U yria Mecra?

9. HazoBute nmnpuymHbl, OOYCIOBHUBIIME MNPUMEHEHUE  MHOTOIIKAIBHBIX
uHTEp(hEepOMeTpOB.

10.06bsicaute, moueMy mnpu uHE 0asel > 0.54 Bo3HHKaeT mpodieMa
HEOJHO3HAYHbBIX U3MEPEHUM.

11.TTosicHUTE PUHIUT PEIICHHS MPOOJIEMbl HEOAHOZHAYHBIX U3MEPEHU 3a CUeT
HCIIOJI30BaHUs HECKOIBKHUX 0a3 (IIKam).

12.Kakue Qaxropbl BIusIOT Ha BeIOOp KoimuecTBa mikan? Kakue cymiecTByroT
NOAXOAbl K BBIOOPY ONTHUMAIbHBIX COOTHOIICHHM Mexay JIuHamMu 0a3 B
MHOTOIIKaJIbHOM U3MEPUTEIIE YIIIOBOM KOOPJAUHATHI?

13.Yt0 Takoe BEpOATHOCTh AaHOMaJIbHON omMOKku? Kakue mapameTpsl BAUSIOT Ha
€€ BEeJINYUHY?

14.Kak 3aBUCUT BEpOSTHOCTh AHOMAJILHOM OIIMOKHU OT BEJIMYMHbBI XU-KBaApaT?

15.Kak moCcTpoUTh MHOTOIIKAJIBHBIM U3MEPUTENh ABYX YTIJIOBBIX KOOPJWHAT -
a3uMyTa U yria mecra’?

16.YTo Takoe CIEKTp U CHEKTpaJibHas INIOTHOCTh MOLTHOCTH CUTHAJIA?

17.9T0 Takoe KOHTPOJIbHBINA CIIEKTP U KOHTPOJIbHASI MOJIENb?
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18. Kakne mapaMeTpsl BXOAAT B  OJHOMEPHYIO  (PYHKIHIO IUIOTHOCTH
pacrpeneneHus BEpOATHOCTEN HOPMAJIBHOTO 3aKOHA pacpeIesICHUs ?

19. Kakue mapameTrpel BXOOIT B MHOTOMEPHYIO (YHKIHMIO IUIOTHOCTU
pacnpeneneHusi BEpOsITHOCTEW HOPMAJIBHOIO 3aKOHA PACIIPECIICHUS?

20. OnumuTe OCHOBHBIE MOJEIM CUTHAJIOB, HCIOJB3YEMBIE B  3aJadax
CHEKTPaJIbHOTO aHAJIN3A.

21.0t1 kakux napamerpoB CIIM curnasa u kKakuM 00pa3oM 3aBHUCIT MOPSJIOK U
koahpummenTs! hopmupyromero GuibTpa?

22.JlaiiTe ompeneneHUE aABTOKOPPEISLIMOHHON MOCIEAOBATEIbBHOCTH M €€
B3aMMOCBSI3H C aBTOKOPPEIALIMOHHON (QyHKIHUEH.

23. OT KakuxX mapamMeTpoB CUTHAJAa U KaKUM 00pa3oM 3aBUCAT KOA(POUIIMEHTHI
KOppeJAIuu CurHana?

24 Kak onpenenuTtb KoppensuuoHHbie Ko3huimneHTs?

25.KakoBa pojip yCpEeIHEHUS IPU ONIPEACICHUN KOPPEIALIMOHHON MAaTPULIBI?

26. Kak MOKHO BBIUHUCIUTh CIEKTPAIbHYIO IFIOTHOCTh MOILHOCTH Ipolecca’?

27.KakoBa poiib ycpenneHus npu onpeaenenuu CIIM?

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

29.M3 kakux CcOOOpakeHUUM cienyeT BbIOUpaTh OO0bEM YCpEAHEHMsS  JUIs
nonyuenust CIIM?

30.Kak cBs3aHbl mapaMeTpbl CIEKTpa COOCTBEHHBIX 3HAYEHUM  (YMCIO
00yCJIOBIIEHHOCTH ) KOPPEJSIITUOHHON MaTpuIlsl curHana ¢ CIIM?

31. Onummre pasnuuust B anropurmax (opmupoBanuss u ¢dopme CIIM
OJIHOCBSAI3aHHOM M MHOT'OCBSI3aHHOW MAapKOBCKHUX IMOCJIE€I0BATEILHOCTEIA.

32.00bsicHuTe  3aBUCUMOCTH cTeneHu y3konojiocHoctd CIIM  u  4ucna
00yCJIOBJIEHHOCTH MaTpPHUIIbI.

33. O6bsicHuTe 3aBUcUMOCTh CIIM OT OTHOILIEHUS CUTHAII/IITYM.

34. O6bsicaute 3aBucuMocTb CIIM OT mupuHsI criekTpa GIyKTyaluii curHaia.

35. Kakue Bupl HEMMapaMeTPUUECKHUX MOJIENIE BaM U3BECTHBI?

36. 115 yero NpUMEHSI0TCA BECOBbIE (PYHKIMU IIPH CIIEKTPATbHOM aHanu3e?

37.JocTOMHCTBA U HEIOCTATKA IPUMEHEHUS BECOBBIX (DYHKIHIA.

38.1Ipu Kakux yCIOBUAX CIEAYET NPUMEHATh MeTo bI1D?

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

40.00bsicHuTe nponeaypy Berurcierus: CIIM no MeToy nepuoaorpaMm.

41.Yt1o Takoe MeTo MOAU(DUITMPOBAHHBIX ITeprUoA0oTpaMm (MeTo Yamya)?

42. C xakoil 1eNbl0 TMPUMEHSIETCS B3BelIMBaHWe Tpu BbluuciaeHuun CIIM
[IEPUOIOTPAMMHBIM METOI0M?

43. B uem oTauyue KOppesiorpaMMHOI0 U IEPUOI0TPAMMHOIO METOIOB?
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44.Kakue BUJIbl HEMapaMeTPUUECKUX MOJIETIEH BaM U3BECTHBI?

45.B yeM OTIM4YHE CIIEKTPATBHBIX OLEHOK, NOJy4eHHbIX Ha 0cHOBE AP-, CC- n
APCC-monenein?

46. B yem coCTOST JOCTOMHCTBA M HeAoCcTaTKu npuMeHeHust APCC-moneneii?

47.13 kakux cooOpakeHuit BeIOupaetcs nopsaok AP-momnenu?

48.Kaxosa npouenypa noaydenus APCC-cnekrpa?

49.Kax BBIYUCIIAIOTCS U YTO XapaKTePU3yIOT KOA()(PUIIMEHTHI OTpaskeHus?

IMpumepsl 32124 A NPAKTHYECKUX 3AHATHH

1. KorepentHo-umnynbcHass PJIC nanbHero oOHapykeHHst pabOTaeT Ha 4YacToOTe
fo=1,3 I'T'u u umeer pa3Mep aHTEHHBI B TOPU3OHTAIBHOMN TJIOCKOCTH d, = 8 M,
KOTOpasi BpaIllaeTCsi ¢ 4acToToM Pk = 6 006/MuH. YacToTa ciieloBaHUsS UMITYJIbCOB
F,=500Tu. PJIC obecrieunBaer BEPOATHOCTh MPABWIBHOIO OOHapyXeHus D
= 0,9 npu BepoATHOCTH JOKHOM Tpesorn F = 10°. Onpenenure
MOTCHIMATBHYI0O TOYHOCTh W3MEpEeHHs asumyta 2., (B Trpaaycax) TIpH
MTOPOTOBOM OTHOILIEHUU CUTHA-IIIYM.

2. boproBasg wumnynbscHoO-nomuiepoBckas PJIC onpenenser a3sumyT LEIU IyTEM
¢ukcauMM MakCcUMyMa Ia4Kd [PUHUMAaeMbIX HMMIYJIbCOB. BeposTHOCTb
NpaBUILHOrO oOHapyxenus D = 0,7, BEpOATHOCTH JIOKHOM Tpesoru F = 107,
HaiinuTe moTeHIMAaIbHYO TOYHOCTh U3MEPEHUS a3uMyTa ? . (B rpajaycax), eciu
KH/I ocecummerpuunoit JTHA PJIC G = 10000, koanyecTBO NPUHUMAEMBIX C
OJIHOTO YTJIOBOTO HAINpPAaBJIECHUS UMMYJbCOB N = 512, a OTHOLIEHUE CUTHAI-IIYM
BBILIE IOPOrOBOTO B 15 pas.

3. KakoBa cpemHekBaapaTHuecKasi IOIPEITHOCTh ONpPEICTICHUsT a3uMyTa ¢ ., €CIH
U3BECTHO, YTO €r0 HCTUHHOE 3HA4Y€HUE C PAaBHOM BEPOATHOCTBIO JIEKUT B
nuanasoHe 85ie..90#m, OTHOIIEHHE CHTHAJ-IIYM PaBHO IOPOTOBOMY, JIHHA
KOTEpEHTHOM mnayku wumMnyiabcoB N = 100, BEpPOATHOCTH NPABUIBHOTO
oOHapyxkenus nauku D = 0,95 npu BEpOSITHOCTH JIOKHOM TpeBoru F = 10,

4. Onpenenure 4YacToTy MMITYJIbCOB KOTE€PEHTHOM mauku Fp, s KOTOPOM Mpu
OPOTOBOM OTHOIIEHUHU CUTHAJI-IITYM 00ECTIEUMBAETCS TOTPEIIHOCTD 0 a3UMYTY
? . =0,51, eciu padouas yactora PJIC fo = 10 I'T'u, miuprHa aHTECHHBI d, = 6 M,
CKOpPOCTh BpamieHusi aHTeHHsl P = 10 00/MHH, BEpOSTHOCTH MPABUIBLHOIO
oOHapykeHus nauku D = 0,85 npu BEPOATHOCTH JIOKHOMN TpeBoru F = 107,



5. Paccumraiite KHJ/[ antenust PJIC, ecnu mpu oTHOLIEHMH CUTHAJ-Iym g = 10
MOTPEIIHOCTH ONpEeNeNIeHUsI a3uMyTa U yria MEeCTa COOTBETCTBEHHO PaBHBI

?vzlﬁml/l ?MZZEW

6. PaccumraiiTe MUHMMAJILHO BO3MOXKHYIO MOTPEUTHOCTh U3MEPEHUS JAILHOCTUH ? ¢
PJIC ¢ npamoyronsHeiMu JIUM-uMItynecamMu TIIMTENBHOCTRIO By, = 100 mMkc ¢
neBuaruei g&f = 10 MI'1, ecnu cpeHsisi MOIIHOCTh TOJIE3HOTO CHTHAla OJTHOTO
JIUM-umnynbca Ha BXoAe mpueMHUKAa P, = 8*107'° Br, koodpduuuent myma
NpUeMHHUKA k, = 4, mrymoBas Temneparypa anTeHHbl 7p = 290 K, a konuuectBo
MMITYJIbCOB B mauke N = 16.

7. Bo CKOJIBKO pa3 yBEIWYUTCS MOTEHUHUAJIbHAS MOTPEIIHOCTh HM3MEPEHHUS
TAIBHOCTH ? p KOrepeHTHO-UMITYJIbcHOHN PJIC ¢ rayccoBCKMME UMITYJIbCAMH TIPH
nevicteum 3arpagurensHoi AT mo 6okoBomy nenectky JAHA ¢ ks, = 0,02, ecnu
MOIIHOCTE IIOJIE3HOr0 CUrHajda OJHOro MMmyjibca P, = 6,8*=10'° Br, mnauna
nayku N = 128, miom@ans OpUEeMHON aHTEHHBI S, = 2 M2, paszpeniaronias
crocoOHOCTH 1o nanbHOCTH @R = 150 M, mpousBeeHue nocTossHHON bonkiiMana
Ha TEMIIEpaTypy okpyxaromeii cpenpt kT, = 4™ 102! Br/T'u, kooppuienT myma
npueMHHKa k,; = 3, MOIIHOCTh nepenaturka nocranosumka AL P, = 20 BT,
KH/I antenns! mocraHoBumka G, = 100, mosoca mMoaaBasieMbIX YacTOT ggfn, =

100 MI'n, manpHOCTBE 4O MOCTAaHOBIIMKA R, = 250 km?

8. Omnpenenure MOTCHIMAILHYIO TOTPEIIHOCTh M3MEPEHHUS NadbHOCTH P, €CIU
ucnosbdyercss JIUM-curnan mmmrensHOCTBIO By, = 200 MKC ¢ aeBuanuei
YaCTOTBI
g/ = 20 MI'11, a oTHOIIeHHE cuTHAI-IIyM ¢ = 40. PaccuunTaiite, npu KaKoM 4uciie
KOPPEJSILIMOHHBIX KaHAJIOB MO JaIbHOCTH Ny obecrneunBaercs ?; = 30 M, eciu
MaKCUMaJlbHas JAIbHOCTh OOHAPYKEHUS Ryax = 240 KM.

9. PaccuuTaiiTe NOTEHIHMAJIBHYIO MOTPEUIHOCTh HM3MEPEHHS NAIBHOCTH ? g, €CIH
PJIC npuHMMaer UMIOYJbCHBIE  PaJMOCUTHAIBl  TayCCOBCKOM  (QopMbI
JUIUTENBHOCTBIO By, = | MKC npu oTHOmeHnHn curHain-mym g = 30. Onpenenure
YUCIIO KOPPEJALMOHHBIX KaHajJOB IO JAJbHOCTH Ni, TMpU  KOTOPOM
MOTEHI[MAIbHAS TOYHOCTh YXYAIIAETCS B 3 pa3a, €CIIM JaIbHOCTh IEUCTBUS Ry =
75 kM.

10.Onpegenure  kodphUIMEHT IIymMa MPUEMHOTO  yCTpoicTBa  ky, e€ciu

MOTCHIMAJbHAS TOTPEIIHOCTh HW3MEpPeHUs JaimpHOoCTH P = 30 M 1pu
JUIMTETLHOCTH HWMITyJIbca C TayCCOBCKOM orubatomedn By, = 0,5 MKk,
MOIITHOCTD



HoJIe3HOro curHana P, = 5*10"'* Br, a npousBenenne nocTosHHoi bonbmana Ha
TEMIIEPATYPY OKpyKaromei cpensl kT, = 4= 102! Br/T'w.

11.B0 CKONBKO pa3 yBEIUYUTCS MOTPEUIHOCTh U3MEPEHUS YACTOTHI IO CPABHEHUIO C
MOTCHIMAIIBHOM, €CIIM  JUIi M3MEPEHUM HCTHOJIB3YIOTCS  MNPAMOYTOJbHbBIC
PaIHOUMITYJIBCHI NTUTENBHOCTHIO By, = 100 MKC M 9MCIIO JOIIJIEPOBCKUX KAaHAJIOB
B I10JI0CE 4acTOT g&F = 60 k't N = 16? OTHOIIEHNE CUTHAI-IIYM ¢ = 95.

12. Onpenenure 4ucio GUIBTPOB U3MEPUTENS IOIJIEPOBCKOM YacTOThl Np, TpH
KOTOPOM B 2,5 pa3a YBEJIMYMBAETCA IMOTPEIIHOCTh HM3MEPEHUs] YacTOThI IO
CPaBHEHMIO C MOTCHIIMAILHOMN, €CIU CUTHAJ — MPSMOYTOJBHBIA PaTUOUMITYIIHC
JUIMTENBHOCTRIO By, = 100 Mkc, a u3MepeHue NpOU3BOAUTCA B TMOJIOCE
JIOTUIEPOBCKUX 4acTOT g = 100 xI'11 mpu OTHOLIEHUH CUTHAN-IITYM g = 60.

13. Bo CKOJIBKO pa3 pa3jinyarloTcs IOTPEIIHOCTh HM3MEPEHHS CKOPOCTH Py |
paspemaroniasi CoCOOHOCTh IO CKOpocTH W)V Tpu HCHOIB30BAHUM IS
M3MEPEHUN OAMHOYHOTO MPSIMOYTOJIBHOTO PAJUOUMITYJIBCA U PE3YIbTUPYIOLIEM
OTHOIIIEHUM CUTHAJI-ITYM ggg = 37

14.1Ipy KakOM OTHOIIEHUM CUTHAJI-IIYM ¢ TPEACNIbHO JOCTHXKHMAasi MOTPEITHOCTh
U3MEpeHus ckopoctH P, = 27,7 m/c, ecnu s U3MEPEHHHA HCIOJB3YIOTCS
MPSIMOYTOJIbHBIE PAJUOUMITYJIbCHl JUIUTENBHOCTBIO By, = 100 Mkc, a pabouas
gactota PJIC fy =3 I'Tu? [Ipu kakoil mIOoTHOCTH MOTOKA MOITHOCTH /] U3TyUYeHus
nenu, cosgaBaeMoil y anTeHHbl PJIC, mocturaercss Takas NOTPEIIHOCTh, €CIIH
KO3 GULIMEHT 1IyMa MpUEMHHUKA ky, = 5, Mpou3BelIeHHe NMOCTOIHHOW bonbiMana
Ha TeMIEparypy OKpyxkaromei cpemsl kTp = 4=102' Br/Tu, a miomans
IPUEMHON aHTEHHBI S, = 2 M??

15. PaccunTaiiTe MOTpenIHOCTh U3MEPEHHSI CKOPOCTH ? y, €CM JJIsi OJHO3HAYHOTO
OINPENENICHUS] CKOPOCTH L€, IBWKYLICHCS C MaKCUMaJIbHOW CKOPOCTBIO V =
1440 xwm/4, BbIOpana pabouass yactora PJIC fy = 15 I'Tu u wucnomszyercs
KOrepeHTHass nayka u3 N = 50 MMIyIbCcOB, a pPE3yJBTHPYIOLIEE OTHOLICHHE
CUTHAI-IIYM ¢g = |. llpumeyaHue: nauama3oH M3MEHEHMs 4acToTel Jlomiepa
paccumMTaTh Kak pa3HHUIly MAaKCUMaJIbHOW 1 MUHUMAJIBHOM JOIJIEPOBCKUX YaCTOT.

16.Paccuntarh CKOpPOCTh BpallleHUs AaHTEHHBI paauomasika Wk (00/MuH), eciau
M3MEpPEHO 3HaueHHe azumyTta v = 240°, a MeXJly IPUEMOM OINOPHOIO CUTHAJIa U
MOMEHTOM OpPHEHTAIINHU Jyda TuarpaMMbl HAlPaBICHHOCTH aHTECHHBI paguoMaska
Ha 00BEKT MPOIILIO g = 5 CeKyH/I.



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

18. Uemy paBHO WH3MEpEHHOE AMIUIUTYAHBIM PaJUOINEICHraTOPOM 3HAuYEHUE
a3uMyTa v, €CIIM CKOPOCTb BpallleHUs ero aHTeHHbl b = 10 00/MuH, HavYaIbHOE
MOJIO’KEHNE aHTEHHBI — IOT-CEBEP, a 3aKOH M3MEHEHHS] OTHOAroIIel HaMpsHKeHUs
Ha BBIXOJIE JIMHEMHOM YacTh npueMHuKa u(f) = exp {- & 2(t-2)%/2,8}.

19. IIpu xkakoMm pacCTOSHUU MEXIY NMPUEMHUKaMH (Ha30BOro paauoneieHraropa d
(B M) mipu pa3zHocTH Xoja BotH 90° u3mepeHHsbIi neynedr v = 60°, ecnu paboyas
yacToTa nejneHraropa f, = 403 MI'u?

20. Awnrenna PJIC npencraBiser co0oil KBaJipaTHYIO SKBUAMCTAHTHYIO PEIIETKY,
cocrosimylo U3 Ny,; = 1600 wm3nydarenedl W IUPUHOW Jyya AuarpaMMbl
HAMpaBICHHOCTH =~ = 3,581 ®w. Halinure yrioBele KOOpAMHATHI HEau (Yro
MecTa U a3uMyT B rpajycax), €Ciau pa3HOCTb XOJia BOJH, NPUHUMAEMbIX Mapoiu
BEPTUKAIBHO PACIIOIOKEHHBIX U3TydaTeneil, coctaBisieT 20 % OT AJIMHBI BOJHBL,
a Pa3HOCTh XOJla BOJIH, MPUHUMAEMBIX MMAapOH TOPU30HTAJIHLHO PACIIOIOKEHHBIX
W3JIy4daTesiel, paBHa HYJIIO.

21. Awnrenna PJIC mpexacraBmsieT co00il MPSMOYTOJNbHYIO SKBUIUCTAHTHYIO
peumetky U3 Ny = 2000 wusnyuareneil; MMpUHA Jiyda  JIMArpamMMbl
HAMPABJICHHOCTH B a3MMYTaJIbHOM IJIOCKOCTH g&==. B 5 pa3 OoJIbIlle IIHUPHUHBI
Jdy4a B yIJIOMECTHOM IUIOCKOCTH ghg=< ... [IpH "acToTe 30HAUPYIOIIETO CUrHAA fy
= 3 ITu xoadpdunuent ycunenus anteHHol G = 6283. Haiigute yrioBbie
KOOpJMHATHI 1enau (Yyroj Mecta U a3uMyT B TIpajycax), €clu pa3HOCTh ¢as3,
NPUHMMAEMBIX T1aPOH BEPTHKAIBHO PACHOJIO0KECHHBIX HM3IIydaTeNed, COCTABISAET
©. = 15589° a pasHocts (a3, NPUHMMAEMBIX I1APOM TOPH3OHTAIBHO
PACIIONIOKEHHBIX U3ITydaTelel, papHa O, = 45°.

22.  Omnpeaenute 4uCiao uznydarenaeid N B 9KBUIUCTAHTHOW KBaJPAaTHOW aHTEHHOM
pelIeTKe, €CJIM TPU U3MEPEHHOM azumyTe v = 30°u yrie mecta b = 0° pa3HOCTh
(a3, u3BMEPEHHBIX MEXAY KpaWHUMHU TOPU3OHTAIBHBIMHU AJIEMEHTAMH PEIICTKU,
coCTaBlsAeT S5« paawaH. PaccTrosHHe MEXIy COCETHHUMH H3IIydaTeIsIMU B
pellIeTKE PaBHO MOJIOBUHE JJIMHBI BOJIHBI.

23.  Ilpu TpuaHTYJISIIIUMU 1€ TIeJeHratopaMu 1 u 2 u3MepeHsl nejaeHru v | = 60° u
v , = 120°. Halimure paccTosiHME 10 LI€JIM MO JUHHUM TpaBep3a R (B KM), €ciiu
MeJICHraTOPhl pa3HECEHBI Ha paccTosiHue 0a3bl d = 34,64 kM.
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24. Kakoe paccrosinue R, (B kM) OyJIeT U3MEPEHO BTOPBHIM IEJIIEHTaTOPOM IMpHU
TPUAHTYJISIIIUU, €CIM  PACCTOSHHUE, U3MEPEHHOE TEpPBBIM  IMEJICHIaTOPOM,
COBIAJAET C PACCTOSIHMEM IO JMHUMU TpaBep3a, 0aza d = 40 kM, a U3BMEpPEHHbIN
BTOPBIM IIEJEHIaTOPOM yroa v , = 120°?

25. Yemy paBHO paccTosiHUE (B KM) IO JIMHUU TpaBep3a 0 LEIU MPU pa3HECEHUHU
MEJICHTaTOPOB TPUAHTYJISIIMOHHOW CUCTEeMbl Ha 0a3y d = 50 kM, ecnu JTUHUU
IIEJICHIOB TIEPECEKAOTCA 10 IPAMBIM YIVIOM, @ YIOJI, U3MEPEHHBIM BTOPBIM
NEeJICHraTopoM, B 3 pasa OoJIbIlle YEM yroJl, U3MEPEHHBIN IEPBHIM?

26. Ilpu TpuaHTyIsUMM 1€ TIedeHraTopaMu 1 1 2 u3MepeHsl nenaeHru = = 120°
u =, = 150°. Haiigute koopAMHATHI 1IEJIM HA IJIOCKOCTH, €CIU pa3HUIlA
pacCTOSIHUN OT TMEJICHraTOpOB 10 IENH COCTaBseT ggR = 36,6 xm. Hauaino
CHUCTEMbI KOOPJAUHAT PACMOJIOKEHO B TOUKE pa3MelleHus nejienraropa 1, a och x
COEMHSICT TOYKH pPAa3MEIICHHsS] TIEJIEHraTOpOB M HalpaBlieHa B CTOPOHY
neseHraTopa 2.

27. PJIC nmeeT SKBUAMCTAHTHYI0 AHTECHHYIO DEIIETKY C JMHEWHBIM pPAa3MEpOM
L =70 cm u pabdoraer Ha yactote 3 ['Tu. B HanpaBieHuu HOpMalld K pEIIETKE
obecrnieunBaercsa mmpuHa JJHA (mo yposnto 0,5), paBnas [1 + 0,25(N-1)]°, tne N
— HOMEp MO CHHUCKY B XypHaie. Kakoil meneHr (B rpagycax ¢ TOYHOCTBIO [0
BTOPOTO 3HAKa MOCJIE 3arsToi) OyJaeT u3MepeH Takoi aHTEHHOM, €CJIM Pa3HOCTh
(a3 Mexy COCeTHUMU AJIEMEHTAMH peleTku paBHa 30°7

IlepeyeHb BONPOCOB A1l OMJIETOB HA IK3aMEHe
3anauu cpeacts POH.
CocraB annapatypsl cpencts POH.
Kpurepuu spdexrtuBnoctu cpeacts POH.
[IpyHUMIIBI ~ OLEHMBAHWS  BPEMEHHBIX M CHEKTPAJIbHBIX  XapaKTEPUCTHUK
NPUHUMAEMBIX CUTHAJIOB.
[IpyHUMIBI OIIEHMBAHUSI TPOCTPAHCTBEHHBIX U MOJISIPU3ALMOHHBIX XAPAaKTEPUCTUK
MIPUHUMAEMBIX CUTHAJIOB.
OLIeHKH U UX CBOMCTBA.
OnTuManbHOE OLICHUBAHUE BPEMEHU MIPUXO0/1a CUTHAJIA.
OnTrMaibHOE OLIEHUBAHUE YaCTOTHI CUTHAJIA.
[Iponeccop BIID.
YacTOTHBIN JUCKPUMHUHATOP.
KoppensunoHHbIN H3MEPUTEND.
[udpopoii yactoroMep.
[udpopoii mepuoiomep.
CxeMbl KpaTKOBPEMEHHOTO 3alIOMUHAHHUS YaCTOTHI.
Knaccrnueckue anropuTMbl CIEKTPaIbHOIO OLlEHUBaHUA. KoppenorpaMMHBIN METO/I.
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16.Knaccuueckue alropuTMsbl CIIEKTPaIbHOTO olleHuBaHusl. [leprogorpaMMHbIi METOA.

17.BecoBbie OKHA B CIEKTPAJIbHOM aHAJIU3E.

18. ABTOpETrpeCCHOHHOE CIIEKTPaIbHOE OLICHUBAHMUE.

19.CnekTpanbHO€E OLIECHUBaHKE aBTOPETPECCUU-CKOJIB3SIIETO CPEAHETO.

20.HenapaMeTpuieckue METOAbI CIIEKTPAIBHOTO OIICHUBAHUS.

21.PaguotennoBoit koHTpacT. Dopmyinsl Panes-/xunca u [Tnanka.

22.Paamonoriomarniyie MOKpbITHI. IKpaHUPOBAHKE.

23.Jluaun u mnoBepxHOCTH mnojoxkeHus. Ilenmenru. TpuaHryndauuss HMCTOYHUKOB
U3JIyYEHUS HA IUIOCKOCTH. TpUaHryinsiuus UICTOYHUKOB U3JIyYEHUS B IPOCTPAHCTBE.

24. AnropuTMbl OLEHUBAHMS HAIPaBICHUS MPUXOJA M3IYYEHHUS B AHTEHHBIX

peLIETKAX.

CocraBui
K.T.H., ToueHT kadenpsl PTC / N.C. Xonomnos /

JIOKYMEHT MOAMUCAH SNEKTPOHHOM MOANMCHIO

3aBeaytowmii kacbeapoii PTC

Onepatop 240 000 "Komnanus "TeH3op"
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