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Pabora cryaenTra Ha ek

JIyist OCBOGHUS AUCIMIUIMHBI TPEOYeTCs TpeaBapuTeIbHas TOATOTOBKA B 00IaCTH
PAIMOTEXHUKHA, CTAaTUCTUYECKUX METOJO0B M LHU(PpOBOM 00pabOTKM curHaimoB. B
MPOIECCE JICKIMOHHOTO 3aHATHS CTYACHT JTOJKEH BECTH KOHCIECKT W OTPaKaTh B HEM
MPUHITUITHAIBHO BaXKHBIC OMpEeNeHUs, (HOPMYIBI, CTPYKTYpPHBIE CXEMBbI, BBIBOJIBI,
pE3yNIbTAThl aHAIM3a OCHOBHBIX TIOJIOKCHUH.

[Ipy BeneHMU KOHCHEKTa PEKOMEHIYETCS HMCHOJIb30BaTh HYMEPAIMIO pa3/eioB,
rnaB, ¢opMyn. PexkoMeHayeTcs KaxIblil pas3fen 3aBepiiaTh H3JI0KEHHUEM CBOETO
MOHUMAaHMS, KOMMEHTapreM. HernoHaTHbIE MECTa MOKHO COIPOBOXJATh BOIPOCAMH, C
KOTOPBIMU CJIEIYET OOpPATUTHCS K MPENOIaBATEIIO MOCIE JIEKIUH.

HOI{FOTOBKa K IPAKTUYC€CKUM 3aHATUAM

[IpakTueckre 3aHATUS CBSI3aHBl C PEUICHHEM 3aJad W 3aKPEIUIIOT OCBOEHHUE
JEKIMOHHOr0 Marepuasia B mporecce pemeHuss 3aaad CTYICHTBl PACIIUPSIOT U
YIIyOJISIFOT 3HaHUS, TOJIyYeHHBIE U3 JICKIIMOHHOTO Kypca U y4eOHUKOB, y4aTcs TIyOKe
MOHUMATh (PU3MYECKHE 3aKOHBI, JIEKAIIUE B OCHOBE PAJUOTEXHUUYECKUX CHUCTEM U
OCHOBHBIE (opMynbl. B mporecce pemeHus 3agad  BbIPaOATHIBAIOTCS HABBIKH
BBIYUCJICHUH, paOOTHI CO CIIPABOYHOM JINTEPATYPOH.

B yacel camocTosiTebHOM pabOTHl CTYACHTHI PEMIAIOT 3aJaud, KOTOPBIMH HM
IIPEJI0KEHBI [10 OCHOBHBIM TEMAaM JUCLUIUIUHBL.

1) BHUMATENBHO MIPOYUTATh YCIOBUE 3a/1a4H;

2) IOCMOTpPETh, BCE JIM TEPMHUHBI B YCIOBHSX 33]1a4M U3BECTHBI U MOHATHBI (€CIU
YTO-TO HESCHO, CJIeIyeT OOPAaTUThCA K YUEOHUKY, TPOCMOTPETh PEIICHUS MPEbITyIIUX
3a/1a4, IOCOBETOBATHCS C IPEIIOAABATEIIEM);

3) 3amucarh B COKpALIEHHOM BHJIE YCJIOBHE 3a7aud U (HOPMYJIbI, CBA3BIBAIOLIUE
COOTBETCTBYIOLLME BETUYHHBIL;

4) cnenath 4epTEK, €CIIU ITO HEOOXOAUMO;

5) mpoBecTH HEOOXOUMBIE PACUETHI;

6) npoaHaIU3UpPOBaTh MOTYYEHHBI OTBET, BBISICHUTH COOTBETCTBUE PA3MEPHOCTU
MOJIYYCHHBIX (PU3MUECKUX BEIINYMH;

7) KOHTpOJIbHBIE PAOOTHI C PEIIeHUE 3aJad CAATCS MO rpaduKy Ha MPOBEPKY,
IpPU YCIIOBUU BBINOJHEHUS KOHTPOJBHBIX pPabOT CTYAEHT JOIMYCKAaeTcs K cJade
DK3aMEHA.

IHoaroroBka K 1a00paTopHBIM padoTam

['naBHbIE 3a/1a4M 1aOOPATOPHOIO MPAKTHUKYMa CJIEIYIOLIUE:
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1) sxcriepuMeHTa bHas MpoBepka GU3MUECKUX 3aKOHOB,

2) ocBOEHHWE METOAMKHU U3MEPEHHI U IPUOOPETEHUE HABBIKOB DKCIIEPUMEHTA;
3) ocBOEHHE HABBIKOB pabOTHI C pAIMOTEXHUUYECKUMU IPHOOPAMH;

4) nmpuobpereHuss yMeHus: 00paOOTKH Pe3yIbTaTOB IKCIIEPUMEHTA.

[Ipexxie yeM MPUCTYNHUTHh K BBIMOJHEHUIO JTAOOpATOPHON pabOThI HEOOXOIAUMO
BHUMATEIIbHO O3HAKOMHUTCS C METOJUYECKHMMH yKa3aHUSMH K  BBITTOJIHEHHUIO
1ab0paTopHOM pabOTHI.

OcHOBHasl 4YaCTh BPEMEHHU, BbIJICJICHHAS HA BBIMOJHEHUE Ja00paTOPHOM padoTHI,
3aTpayMBaAETCS HA CaMOCTOATEIBHYIO IOATOTOBKY. OTally BBITIOJHCHHUS pPabOThI
MPEAIIECTBYET «IOMyCK K pabote». Jlomyckasch K yrabopaTopHOW paboTe, Kax bl
CTYJCHT JIOJDKCH NPEJICTAaBUTh IPENOJaBaTelIi0 «3ar0TOBKY» OTYETa, COJCPIKAIIYIO:
Oo(OpMIICHHBIM TUTYJBHBIA JUCT (1O OOpasily, MUMEIOUIEMYCs B JiabopaTopuu), LElb
paboThI, MPUOOPHI W MMPUHAICKHOCTH, 3CKU3 HKCIIEPUMEHTATHFHOTO MaKeTa, OCHOBHBIC
3aKOHOMEPHOCTH HM3y4aeMOro SIBJICHHS M pacdyeTHbIe (opmysbl. YTOOBI CIKOHOMHUTH
BpEMSI TIPU BBITIOJTHEHUN pabOTHI, pEKOMEHIYeTCs 3apaHee MOATOTOBUTh M TAOJIHITY IS
3alMMCH PE3yJbTATOB W3MEpeHHM. J[7s ITOTO CTyIAeHTYy HEOO0XOauMO pa3o0paThCs B
YCTPOMCTBE YCTAaHOBKHM WJIM MaKeTa, MOPSAKE MPOBEICHUS SKCIICPUMEHTOB, a TaKkKe
UMETh TIPEJICTABIICHUE O TOM, KaKUE pacueThl HE0OX0IMMO OYJIET IIPOBECTH.

BreimonmHenne — KaxaoW W3 3alUIAHUPOBAHHBIX ~ PabOT  3aKaHYMBACTCS
npenoctaBieHueM otdeta. llocne BbIONHEHUS JTa00OpPAaTOPHOM PabOThl HEOOXOIUMO
COIJIacoBaTh MOJYYEHHbIE PE3yJbTaThl C MpernojaBaTesieM. 3aKIIOUUTENbHBIM ATAIOM
SBJISIETCS 3allUTa J1abopaTopHOi paboThl. B mporiecce 3amuThl CTYAEHT OTBEYaeT Ha
BOTIPOCHI TMPEToaBaTelis, Kacarolluecs TEOPUH H3y4aeMOTO SIBICHUS, KOMMEHTHPYET
NOJTyYeHHbIE B X0Jie paboThl pe3ynbTarhl. [Ipm mOAroToBKE K 3amuTe J1abopaTOpHOU
paboThl peKOMEHIYeTCs TI0JIb30BATHCS JOMOTHUTEIBHOM JINTEPaTypOl, CIIMCOK KOTOPOii
NPUBEJICH B METOJMYECKOM OIMHMCAHUH, & TAK)KE€ KOHCIIEKTOM JIEKITHA.

IloaroroBka K caue JK3aMeHAa

Dk3aMeH — (opmMa NPOMEXKYTOYHOM NPOBEPKH 3HAHWM, YMEHUM, HABBIKOB,
CTEIIEHU OCBOCHUS TUCLUILIAHBI.

['maBHas 3amgada sK3aMeHAa COCTOMT B TOM, YTOOBI y CTYACHTA M3 OTIACIHHBIX
CBCJICHMA MW JeTajel COCTAaBWIIOCh INIpeACTaBiIcHHEe 00 00IeM coaepKaHuu
COOTBETCTBYIOIICH IUCIUIUIMHBI, CTaja MOHATHOH METOJWKa MpeaMeTa, €ro CUCTeMa.
['oTOBSICH K AK3aMEHY, CTYICHT MPUBOJIUT B CUCTEMY 3HAHMSI, TIOJYICHHBIC HA JICKITUSX,
B Ja0OpaTopusAx, Ha TPAKTUYECKUX 3aHATHUSAX, pa3OMpaeTcs B TOM, YTO OCTaJIOCh
HETIOHATHBIM, U TOTJIa M3ydaeMasi UM JUCIUIUIMHA MOXKET ObITh BOCIPHHSTA B TIOJHOM
o0BeMe.



CTy,Z[eHTy Ha J5K3aMCHC HYKHO HC TOJBKO 3HAaTb CBCACHHA M3 TCX HWJIIM HHBIX
pasaciioB AMCUUIINIMHBI, HO W BJIaJI€Tb UMH IIPAKTUYCCKH.

Ha sx3amene OLCHUBAIOTCA:

1) noHMMaHue U CTeNeHb YCBOCHUS TEOPHH;

2) MeToIn4YecKas MOJArOTOBKA;

3) 3HaHME PAKTUIECKOTO MaTEpHAIIa;

4) 3HaAKOMCTBO C OCHOBHOM U JOMOJHUTENBHO JHUTEPATypoOd, a TakkKe C
COBPEMEHHBIMU IMyOIUKAIIUSMHU 110 JAHHOMY KYPCY;

5) yMmeHue MPUIOXKHUTh TEOPUIO K TMpPaKTHKE, pellaTh 3ajJayd, IPaBUIBLHO
MPOBOJIUTH PACUETHI U T. 1.;

6) 3HAKOMCTBO C UCTOpUEH MpeaMETa IK3aMEHA;

7) noruka, CTPYKTypa U CTWJIb OTBETa, YMEHHE 3allullaTh BbIJIBUTAEMbIC
MOJIOKEHHS.

Ho 3HaueHne 3Kx3aMEHOB HE OrPAaHUYHMBACTCS POBEPKOM 3HAHHM.

[loaroroBka K sK3aMEHY HE JOJDKHA OTPAHMYMBATHCA IIPOYTEHHEM JIEKIIMOHHBIX
3anMcei, Jaxke, €CJIM OHU BBIMOJIHEHBI MOAPOOHO M akkypaTHo. Crenyer u3OeraTh
MEXaHUYeCKOro 3ayuyuBaHus. borjee HaleXHbII U 1enecooOpa3Hblii MyTh — 3TO
cUCTeMaTH3alus MaTepuaja MpU BAYMYMBOM HW3YYEHHH, NOHHMMaHHE (HOPMYIUPOBOK,
YCTaHOBJICHUH BHYTPUIIPEIMETHBIX CBS3EH.

Ilepen sk3aMeHOM Ha3HayaeTcs KOHCyinbTauus. llenb ee — nmaTe OTBETHI Ha
BOIIPOCHI, BO3HUKIINE B XOJI€ CaMOCTOSATEIBbHOM IOAIOTOBKH. 34ECh CTYIEHT HMEET
MOJIHYIO BO3MOKHOCTh MOJIYYUTh OTBET HAa BCE HESICHBIE €My BOIIPOCHI. A JJi 3TOrO OH
JIOJDKEH MpopaboTaTh 10 KOHCYJIBTAlMU BeCh Kypc. JIGKTOp Ha KOHCYIbTaIlK OOpaliaeTr
BHUMaHUE Ha TE€ pa3/eibl, 0 KOTOPHIM Ha NPEIBIIyIIMX SK3aMEeHaX OTBEThl ObUIM
HEYJIOBJIECTBOPUTEIbHBIMU, a TaKke (QPUKCUpPYEeT BHHUMAaHHE Ha HauOojee TPYAHBIX
paznenax Kypca. Ha HemocpencTBeHHYIO MOATOTOBKY K 3K3aMEHY OOBIYHO AAETCS TPH -
OTh JHEH. DTOro BPEMEHHM JOCTATOYHO TOJBKO JJIsi YIIIyOJIeHUS, pacUIMpeHus u
cCUCTeMaTH3allud 3HAHWUW, HAa YCTpaHEHHWE MPOOENOB B 3HAHUM OTIEIbHBIX BOMPOCOB,
JUISL OTIpeieSIeHNs 00beMa OTBETOB Ha KayKblil 13 BOIPOCOB ITPOrPAMMBI.

[TonroToBKy K 9K3aME€HaM CJeIyeT HadyuHaTh C OOIIET0 IJIAHUPOBAHUS
MOATOTOBKH, C ONpeACIeHUus oObemMa MaTepuaia, MOJJISKaIero IpopadoTke.
HeoOxoaumMo BHHMATENbHO CBEPUTh CBOM KOHCIEKTBI C TPOTPAMMOM, YTOOBI
yOemuThCsA, BCE JU pa3feiibl  OTpaXeHbl B JICKIUAX. OTCYTCTBYIOIIHE TEMBbI
3aKOHCIIEKTUPOBaTh MO y4eOHHKY. boisiee moapoOHOe TuiaHupoBaHUE Ha OJvKaiiine
THU OyneT MepBBIM JTaloOM TMOJATOTOBKH K OuYepeqHOMY dK3aMeHy. Btopoil stan
npeIycMaTpuBacT CUCTEMHOE W3Yy4YeHHE MaTepuaja 10 JJaHHOMY TMpEaMeTy C
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00s13aTeNIbHON 3aMKChI0 BCEX BBIKIAIOK, BHIBOAOB, (hopmyi. Ha Tpetbem starme - sTame
3aKpeIUIEHUs — TOJIE3HO YepeloBaTh YriyOJeHHOE MOBTOPEHHE OCOOEHHO CIOKHBIX
BOIIPOCOB C OETJIbIM MOBTOPEHUEM BCErO MaTepuaa.

Bonpocs AJ1s1 3alIUTHI JIA00PATOPHBIX padoT
1. Ha3zoBuTe M3BECTHBIE KJIACCUUECKUE METOJIbI U3MEPEHHUS YIJIOBBIX KOOPIUHAT.

B yem ux ocCHOBHBIE OTJIMYHUSA?

2. Ilepeuncnure COBpEMEHHBIE METONBI OIEHUBAHUS IPOCTPAHCTBEHHOTO
CIEKTpa.

3. 3amumuTe anrTOpUTM HW3MEPEHUs OJHOW YIIOBOW KOOpAMHATHI (ha30BHIM
METOJ0M, MOosICHUTE (hu3nyeckuii CMbIca (Ga30BOr0 METO/A.

4. Kakue nmapaMeTpsl BIHUSIOT HA TOYUHOCTh U3MEPEHHUS YIIIOBbIX KoopauHat? Kak
NOBBICUTh TOYHOCTb U3MEPEHHUSI?

5. Kak 3aBucutr TouHOCTHh M3MepeHHss YK oT caMoil u3MepsieMoil BeINYUHBI?
Kakast koopimHaTa sBIs€TCS 3aBUCUMOM U oyemMy?

6. B dem 3akimioyaroTcsi MPEeUMMYIIECTBA CYMMAapHO-PAa3HOCTHBIX aJITOPUTMOB
u3mepenus YK?

7. Yto Takoe HampaBJIsAIONIME KOCUHYCHI?

8. Kakoe MHHHMMalbHOE KOJIMYECTBO aHTEHHBIX 3JIEMEHTOB HEOOXOAMMO HMETh
JUISL U3MEPEHUS ABYX YIJIOBBIX KOOPJMHAT - a3UMYyTa U yIJia Mecta?

9. HazoBute npuuyuHbl, OOYCJIOBHUBIIME MNPUMEHEHHE  MHOTOLIKAIbHBIX
UHTEPPEPOMETPOB.

10.00bsicaute, moueMy mpu aiauHe 06a3zpl > 0.5A BO3HHKaeT mpoliema
HEOJ/IHO3HAYHBIX U3MEPEHUM.

11.TTosicHUTE NPUHLMIT pelIeHUs] TPOOIEMbl HEOTHO3HAYHBIX U3MEPEHUN 3a CUET
WCITOJIb30BaHUS HECKOIbKUX 0a3 (ImKam).

12.Kakue ¢hakTopsl BIMSIOT Ha BBIOOp KonmuecTBa mikan? Kakue cymiecTByrOT
HOJIXOJbl K BBIOOPY ONTHMAalbHBIX COOTHOIIEHMH MeEXAy JAiauHamMu 0a3 B
MHOTOLIKAJIbHOM U3MEPUTEIIE YIIIOBON KOOPAUHATHI?

13.Yto Takoe BEpOSTHOCTh aHOMabHOU ommOku? Kakue mapamMeTpsl BIUSIOT Ha
ee BeJIMYuHy?

14.Kak 3aBHCUT BEPOATHOCTh AHOMAJIBHOM OLIMOKH OT BEJIMYMHBI XH-KBaApaT?

15.Kak mocTpouTh MHOTIOIIKAJIbHBIM H3MEPUTENH JIBYX YIVIOBBIX KOOpPAMHAT -
a3uMyTa U yrjia mecra?

16.YTo Takoe CIEeKTp U CIEeKTpaabHas MJIOTHOCTh MOIITHOCTH CUTHAja?

17.YT1o Takoe KOHTPOJIbHBIN CIIEKTP U KOHTPOJIbHAS MOJEIb?
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18. Kakue mapamerpsl BXOASAT B  OJAHOMEPHYIO (YHKIMIO IUIOTHOCTH
pacnpeesieHns: BEpOoATHOCTEW HOPMaJIbHOTO 3aKOHA pacrpe/esieHus?

19. Kakue mapameTpbl BXOJSIT B MHOTOMEPHYIO (YHKIUIO TUJIOTHOCTH
pacnpeeseHns BepoITHOCTEH HOPMaJIbHOTO 3aKOHA pacripe/iesieHus?

20. OnumuTe OCHOBHBIE MOJICIM CHUTHAJIOB, UCIOJIb3yeMble B  3ajayax
CIEKTPaJIbHOTO aHAJIK3A.

21.0t1 xakux mapametrpoB CIIM curnana u kakum oOpa3oM 3aBUCAT MOPSJIOK U
kod(pputuents! popmupyromero dpuabTpa?

22.]lafiTe ompeneneHre AaBTOKOPPEJSIIIUOHHOM IOCJIEA0BATEILHOCTH U €€
B3aMMOCBSI3U C aBTOKOPPEISAIIMOHHON (QYHKITUEH.

23. OT Kakux mapamMeTpoB CUTHajIa U KaKUM 0Opa3oM 3aBUCAT KOAI(PUIIMEHTHI
KOppEJSIUMU CUrHaja?

24.Kak onpenenuTs KoppensiuoHHbie KodphuneHTs?

25.KakoBa poib ycpeaHeHus py ONpeAesICHUH KOPPESIIUOHHON MaTPHUIIbI?

26. Kak MOXHO BBIYHCIUTD CIIEKTPAIBHYIO INIOTHOCTH MOIITHOCTH Tpoiiecca’?

27.KakoBa ponb ycpennenus mpu onpeaenennn CIIM?

28.Kak BiusieT 4ucjao 0TCYeTOB curHajia Ha onenky CIIM?

29.13 kakux coOOpakeHUW cleayeT BbIOMpaTh OOBEM YCPEIHEHMsS s
nonyuenus CIIM?

30.Kak cBsi3aHBl MapamMeTphl CIHEKTpa COOCTBEHHBIX 3HAYCHUW (YHCIIO
0OYCJIOBJIEHHOCTH) KOPPEISIIMOHHOM MaTpullbl curHaia ¢ CIIM?

31. Onumurte paznuuus B anroputMax ¢opmupoBanus u ¢opme CIIM
OJTHOCBSI3aHHOW W MHOT'OCBSI3aHHOM MapKOBCKHUX MOCJIEI0BATEILHOCTEH.

32.00BsicHUTE 3aBUCUMOCTH cTemeHH y3komonocHoctd CIIM  wu  yucna
00yCJIOBIEHHOCTH MATPHULIBI.

33. O6wsacuute 3aBucuMOocTb CIIM OT OTHOIIIEHUS! CUTHAJ/IIYM.

34. O6bsacaute 3aBucuMOcTh CIIM OoT mupuHbI criekTpa QIyKTyaruii CUrHama.

35. Kakue Bu/IpI HEMapaMeTPUUECKUX MOJIEEeH BaM U3BECTHBI?

36. Jlnst uero mpuUMEHSIFOTCS] BECOBbIE (DYHKIIHH MPHU CIEKTPAaTbHOM aHAIH3e?

37.J10CTOMHCTBA ¥ HEIOCTATKH MPUMEHEHHS BECOBBIX (DYHKIIUH.

38.11pu kakux yCIOBUSX CleAyeT MpUMeHATh MeTo ] bI1D?

39.Kak Bnuser ymucio orcueToB curHaia Ha oueHky CIIM mepuomorpaMMHBIM
MeTo10M?

40.00mscHute miporienypy Berancienus CIIM no metoy nepruogorpamm.

41.Yt1o Takoe MeTo1 MOAU(UIIMPOBAHHBIX IIEPHOIOTPAMM (MeTO T ¥Yaa4a)?

42. C kakoll Tenbl0 TMPUMEHSIETCSl B3BemMBaHuWE mpu BoruuciaeHun CIIM
NEPUOAOTPAaMMHBIM METOI0M?

43. B ueM oTiinune KOPpeIOrpaMMHOTO U IEPHOIOTPAMMHOTO METOOB?
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44 . Kakue BHU/Ibl HEMTAPAMETPUUECKUX MOJICIIE BaM U3BECTHbBI?

45.B 4yeM OTJIMYME CHEKTPAJbHBIX OLIEHOK, MONIy4YeHHbIX Ha ocHoBe AP-, CC- un
APCC-monenei?

46. B yeM cocTOST JOCTOMHCTBA U HepocTaTku mpumMeHennss APCC-moneneit?

47.113 xakux cooOpaxeHui BeiOupaercs nopsinok AP-monenn?

48.Kaxkosa npouienypa nonyuenus APCC-crextpa?

49.Kak BBIYUCIISAIOTCS M YTO XapaKTepU3yIOT KOIPUIIMEHTHI OTpaKEHUS ?

IIpumepsl 3a1a4 11l NPAKTUYECKUX 3AHATUHI
1. Korepentno-umnynscHas PJIC panbpHero oOHapykeHHsT pabOTaeT Ha YacToTe

fo=1,3ITu u umeer pasmMep aHTEHHBI B TOPU3OHTAIBHON IUIOCKOCTH Oa = 8 M,
KOTOpas Bpaiaercs ¢ yactoror 2 = 6 o6/mMuH. YacToTa ciieloBaHUS UMITYJIHCOB
Fr=500Tu. PJIC obecrieunBaer BEpPOATHOCTh MPABWIBHOTO OOHAPYXKEHUS
D=0,9 npu BepostHocTM JoxkHOW Tpeoru F=10°  Omnpenemure
MOTEHIIMAIbHYIO TOYHOCTh U3MEPEHUS a3UMyTa Gy (B Tpajaycax) Mpu MOPOrOBOM
OTHOIICHUHU CUTHA-TITYyM.

2. boproBass ummnynbcHO-gomiepoBckas PJIC ompenensier azuMyT 1€ IMyTeM
dbukcanm MakCUMyMa TIQ4Kd TMPUHAMAEMBIX HMITYJIbCOB. BeposiTHOCTH
npaBUIbHOrO obHapyxeHus D = 0,7, BeposTHOCTL J0XkHOM Tpesorm F = 107%.
Haiinure noTeHIMAIbHYI0O TOUHOCTh U3MEPEHUSI a3UMYyTa Go (B Ipajycax), eciu
KHJI ocecummerpuunoit JIHA PJIC G = 10000, xonu4ecTBO NPUHUMAECMBIX C
OJIHOTO YIJI0BOr0 HampasiieHHus UMITyiabcoB N = 512, a oTHOLIEHHE CUTHAII-IIYM
BBIIIIE TOPOrOBOTO B 15 pas.

3. KakoBa cpenHekBaapaThyeckas MOTPEIIHOCTb OMpEACNEeHUs a3suMyTa Gg, €CIU
U3BECTHO, YTO €ro HCTUHHOE 3HAYEHHE C PABHOM BEPOSTHOCTHIO JIEKUT B
muamazone 85°...90°, OTHOLIEHHE CHUTHAN-IIYM paBHO TMOPOrOBOMY, JUIMHA
KOorepeHTHoM mayku uMiyinabcoB N = 100, BeposSTHOCTb MPaBUIBLHOTO
obHapyxenus nauku D = 0,95 npu BeposTHOCTH JT0%KHOM Tpesoru F = 10,

4. Onpenenure 4acTOTy HUMIYJIbCOB KOT€pEeHTHOM mnauku Fn, Uil KOTOpod mpu
MOPOrOBOM OTHOUIEHUU CUTHAJ-IIIYM 00€CIEUNBAETCS MOTPEIIHOCTD M0 a3UMYTY
6o = 0,5°, ecu pabouas gactora PJIC fo =10 I'Tu, mupura anteHHBI Ja = 6 M,
ckopocTh BpamieHuss aHTteHHbl (2 = 10 00/MHH, BEpOSITHOCTH MPABUIHHOTO
oOHapyxenus nauku D = 0,85 npu BeposTHOCTH J10%KHOM TpeBoru F = 107,



5. Paccuwmraiite KHJ/] antennwst PJIC, ecnu mpu oTHOmenuu curHan-mym (= 10
MOTPEIIHOCTA OMNPEACNICHUs] a3uMyTa W yrja MECTa COOTBETCTBEHHO pPaBHBI
6o = 1°u op = 2°.

6. PaccumraiiTe MUHIMAIBHO BO3MOXHYIO MOTPEITHOCTh U3MEPEHUS aTbHOCTH OR
PJIC ¢ mpsamoyromsubiMu JIUM-ummynbcamMu uTenbHOCTBIO Ty = 100 MKC C
nesuaret Af = 10 MI'n, eciau cpeaHss MOIIHOCTh IOJIE3HOI'O CHTHAIa OJHOTO
JJUM-umnynsca Ha Bxojae mpueMmHuka Pz = 8:10° Bt, xosduument myma
npueMHuKa Ky = 4, mymoBas temmepatypa anteHHbl To = 290 K, a komuuecTBO
uMITy1coB B mauke N = 16.

7. Bo ckombko pa3 yBeIMYMTCS TNOTEHIMAIbHAS MOTPEIIHOCTh HW3MEpPEHUs
JTANbHOCTU OR KOrepeHTHO-uMIyabcHOM PJIC ¢ rayccoBCKMMH UMIYyJIbCaMU MPU
neiictum 3arpaautensaoit AL mo 6okoBomy nenectky JJHA ¢ Ksx = 0,02, eciu
MOIITHOCTB TI0JIE3HOI0 CHTHAJIa OfHOro uMnyibca P2 = 6,8-101° B, nnuna naukn
N = 128, miomans NpUeMHOM aHTEHHBI Sa = 2 M2, pa3pelarmas ciocoOHOCTb 10
nanpHOCTH OR = 150 M, mpou3sBeneHne mMocTossHHOW bosbiiMana Ha TeMreparypy
okpyxkaromeit cpensl KTo = 4-102! Br/T'n, kooduumenT myma npueMHUKa Ky =
3, MomHOoCcTh mepeaaTynka nocraHoBiuka Al Pn, = 20 Br, KHJ] anTeHHBI
nocta”HoBimKka Gpp = 100, momoca mnomaBiageMblx 4acToT Afy, = 100 MI'm,
JATBHOCTD JI0 MOCTAaHOBIIMKA Ryy = 250 kxm?

8. Omnpenennure MOTCHIMATBHYIO IMOTPEIIHOCTh W3MEPEHHs NaTbHOCTH OR, €CIIU
ucnomnbiyercs JIUM-curnan autensHoCcThio Ty = 200 MKC ¢ IeBHanueid 9acTOThI
Af = 20 MTI'n, a otHomeHne curHai-mym ( = 40. Paccuuraiite, Mpu KakoM 4YucIIe
KOPPETSAIUOHHBIX KaHaIoB 1o janbHOCTH Nr obecmeunBaercs or = 30 M, eciu
MaKCHUMalbHas 1albHOCTh 0OHAPYKEHUS Rmax = 240 kM.

9. PaccumTaiiTe MOTEHIIMAIBHYIO MOTPEITHOCTh W3MEPEHHs JAIBHOCTH OR, €CIIU
PJIC npuHMMaer HMMOYJIbCHBIE  PAJAUOCUTHAIBI  TrayCCOBCKOW  (POpPMBI
JUIMTENILHOCTBIO Ty = 1 MKC Npu OTHOIIEHHH curHai-yMm ( = 30. Omnpexnenure
YUCIIO KOPPENALMOHHBIX KaHajioB 1O jganbHOCTH Nr, TOpU  KOTOpOM

MOTEHIIMAJIbHAsI TOUHOCTh YXY/IIAaeTcs B 3 pa3a, eCclid JadbHOCTh NEUCTBUS Rmax =
75 kMm.

10.0Ompenenute  KOA(PPUIMEHT IIymMa TPUEMHOrO YyCTpoicTBa  Ku, eciu
NOTEHIMAJIbHAs MOrPEIIHOCTh M3MepeHusi JAanbHocTH Or = 30 M mpu
JUINTENBHOCTH UMIIYJbCa C rayCcCOBCKOM ormbaromend tx = 0,5 MKC, MOIIHOCTb
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nonesHoro curana P. = 5-10 B, a npoussenenue noctosHHoil bonpimana Ha
TemIeparypy okpyxatomeii cpeast KTo = 4-10%! Br/T'n.

11.Bo CKOJIBKO pa3 yBEIUYUTCS MOTPEIIHOCTh U3MEPEHHS YaCTOThI IO CPABHEHUIO C
NOTEHIMATBHON, €CIM I8 HW3MEPEHUHl  HCIONB3YIOTCSA  MPSMOYTOJIbHBIC
PaIMONMITYJIBCHI JUIUTENHHOCTHIO Ty = 100 MKC M 4MCIIO AOTIIEPOBCKUX KAaHAIOB B
nosioce 4actoT AF = 60 xkI'ty Nr = 16? OTHouienue curHai-urym g = 95.

12. Onpenenute yuciao (UIBTPOB H3MEpPUTENS AOMIEPOBCKOM yacToThl Nf, mpu
KOTOpOM B 2,5 pa3a YBEIUYMBAETCA NOTPEHIHOCTh H3MEPEHUS YacTOThI IO
CPaBHEHUIO C MOTEHIMAJIbHOM, €CIM CUTHA — MPSMOYTOJIbHBIA PaMOUMITYIIbC
JUIMTENbHOCTRI0O Ty = 100 Mkc, a wu3MepeHHe MPOU3BOAMUTCS B IMOJOCE
noriepoBckux 4actoT AF = 100 k[’ ipu oTHOIIEHUU curHan-mym g = 60.

13. Bo ckoibko pa3 pa3auyaloTcs MNOTPEIIHOCTh HM3MEPEHHs] CKOPOCTH Ov U
paspemiaronas CrnocoOHOCTh MO CKOpocTd OV IpH HCHOJIb30BaHMU  JUIS
U3MEPEHU OJMHOYHOTO MPSMOYTOJBHOTO PAAHMOUMITYIBCA U PE3YIbTUPYIOIIEM
OTHOIIEHUU CUTHAI-IIYM (s = 37

14.TTpy kakOM OTHOIICHUH CUTHAI-ITyM ( TPEIeIbHO JOCTHKHUMAs TOTPEITHOCTh
U3MEpEHUus CcKopoctd ov = 27,7 m/c, ecnu Uid U3MEPEHUN HCHOJIb3YIOTCS
NPSIMOYTOJIbHBIE PAJAUOUMITYJIbCHI JUIUTENbHOCThIO Ty = 100 mxc, a pabouas
yacrota PJIC fo = 3 I'T'u? [Ipu kaKko# MIOTHOCTH MOTOKA MOLTHOCTH /1 U3ITydeHUs
uenu, coznaBaemor y anteHHsl PJIC, mocTuraercs Takash HMOTPEIIHOCTb, €CIH
KO3 GUIMCHT IITyMa IpueMHuKa Ky = 5, mpousBeaeHne noctostHHol bonbiiMana
Ha TeMIeparypy okpysxarwoei cpeasl KTo = 4-102! BT/T'n, a miomas npueMHOM
aHTEHHBI Sy = 2 M2?

15.PaccumnTaiiTe MOTPEUIHOCTh HW3MEPEHUS CKOPOCTU Gy, €CIU 1 OAHO3HAYHOIO
OTIPEJICIICHHS] CKOPOCTH €U, JABUXKYIIEUCS ¢ MaKCUMAalbHOM CKOpPOCThIO V =
1440 xm/4, BbIOpaHa paboyas vacrora PJIC fo = 15TTn um wucmonb3yercs
KorepeHTtHas madka w3 N = 50 uMmynbcoB, a pe3ylbTHPYIOIIEEe OTHOIICHUE
curHan-mym (s = 1. llpumedanue: auama3oH U3MEHEHHsS dacToThl Jlomepa

paccumMTaTh KaK pa3HUIy MAaKCUMAJIbHOW U MUHUMAJIbHOU JOIUIEPOBCKUX YACTOT.

16.PaccuntaTh CKOPOCTH BpaIllEHHUS AaHTEHHBI paauoMaska € (o0/mMuH), eciu
M3MEPEHO 3HAaueHMe azumyrta o = 240°, a Mexy IpUEMOM ONOPHOTO CUTHajla U
MOMEHTOM OPHEHTAIIUHU Jy4a AUarpaMMbl HAPABICHHOCTH aHTEHHBI pauoMasKa
Ha 00BeKT npouwio At = 5 cekyH/I.



17. CkopocTh BpaiieHusi aHTeHHBI paauomaska () =5 o0/muH. Kakoe 3HaueHue
azuMyTa o OyJeT HW3MEpPEHO, €CIM MEXAy NPUEeMOM OIOPHOTO CHUTHAla |
MOMEHTOM OPUEHTAITMH JTyda JruarpaMMbl HAIIPaBICHHOCTH aHTEHHBI paJiioMaska
Ha 00beKT mpouuio At = 11 cexyn.

18. Yemy paBHO H3MEPEHHOE AMIUIUTYIHBIM PAJUOIEICHIATOPOM 3HAUYCHHE
a3uMyTa O, €CJIM CKOpPOCTh BpalleHus ero anteHHbl Q) = 10 06/MuH, HavambHOE
MIOJIOKEHUE aHTEHHBI — IOr-CEBEp, a 3aKOH M3MEHCHHUsI OrHOaroleil HanmpsKeHUs
Ha BHIXOJIE JIMHEHHOI yacTu npuemuunka U(t) = exp{-n?(t-2)%/2,8}.

19. Tlpu KaKOM pacCTOSTHUM MEXAY MpUEeMHHKaMH (Ha30BOro paauorieneHraropa d
(B M) mpu pazHOCcTH Xoja BOTH 90° u3MepeHHblil neneHr o = 60°, ecnu paboyas
yacrora nenenraropa fo = 403 MI'?

20. Amntenna PJIC mpencraBisier co0oil KBapaTHYIO SKBHAUCTAHTHYIO PELIETKY,
cocrosiyt0 U3 Ny = 1600 wuznyuateneit M MHMPUHOW Jiyda JaUArpaMMBI
HarpaBieHHocTu A@ = 3,581°. HalinmuTte yrioBble KOOpAWHATHI 1eiH (yroy MecTa
U a3uMyT B Trpajycax), €CIM pa3HOCTh XOJa BOJIH, MPUHUMAEMBIX Mapoi
BEPTUKAJIHLHO PACIOJIOKEHHBIX U3ay4yaTenen, coctaisieT 20 % OT IJIUHBI BOJHBHI,
a Pa3HOCTh XOJa BOJIH, MPUHUMAEMBIX Mapoi TOPU30HTAIHLHO PACIIOJIOKEHHBIX
W3JIy4yaTtesiel, paBHa HYJIHO.

21. Antenna PJIC mnpencraBusier co0oil MOpsIMOYTOJbHYIO HKBHIWCTAHTHYIO
pemietky ©3  Nwy = 2000 wu3mywareneil; mupuHA Jyda JUarpammbl
HAIPaBICHHOCTU B a3UMYTaJIbHOM MIOCKOCTH AQq B 5 pa3 00JbIle MUPUHBI JTyda
B yrioMecTHOM miockoctu A@g. [lpn gactore 3oHaupyromero curaana fo = 3 I'T
kodhdunment ycwienus anteHHsl G = 6283. Haiiaure yrioBbie KOOPIWHATHI
e (yroys Mecta W a3uMyT B Tpajycax), €Clid pa3sHOCTh (a3, MPUHUMAEMBIX
[IapoOM BEPTHUKAJIBHO PACIOJIOKEHHBIX HM3JIydaresen, coctaBiser yp = 155,89°; a
pa3HocTh a3, MNPUHUMAEMBIX TAPOM TOPU3OHTAIBHO  PACMOJI0KEHHBIX
M3JIy4aTeseu, paBHa Yo = 45°.

22.  Ompenpenute uncio uznyyateneir N B SKBUIUCTAaHTHON KBaJpaTHOW aHTCHHON
pelieTke, ecyiv Mpu u3MepeHHoM azumyte o = 30°u yrie mecta 3 = 0° pa3HOCTh
da3, U3MEPEHHBIX MEXAY KpalHUMHU TOPU3OHTAIBHBIMU 3JIEMEHTAMU PEIIETKH,
COCTaBJISIET DT pajvaH. PaccTossHME MEXAy COCETHUMH U31ydaTesIMU B PEIIETKE
PABHO IIOJIOBUHE JUIMHBI BOJIHBI.

23. Ilpu TpuaHTyIsLIUU 1IETW TeJieHraTopamMu 1 u 2 u3mepensl nejaeHru o = 60° u
oz = 120°. Halimute paccTostHue 10 LIeJIM MO JUHUU TpaBep3a R (B km), eciu
TICJICHTaTOPBI Pa3HECeHBI Ha paccTossHue 0a3nl d = 34,64 kM.
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24. Kakoe paccrosiuue Rz (B kM) OyAeT M3MEpPEHO BTOPHIM TEJICHTaTOPOM IPHU
TPUAHTYJISIIIUN, €CIM  PACCTOSIHUE, W3MEPEHHOE TMEPBBIM  IMEJIECHTaTOPOM,
COBITIAJIaCT C PACCTOSIHMEM I10 JIMHUU TpaBep3a, 0a3a d = 40 kM, a U3MepeHHbIH
BTOPBIM MEJIEHIaTOpOM yroa oz = 120°7?

25. Yemy paBHO paccTostHHE (B KM) IO JJMHUM TpaBep3a JO MeJ MpU Pa3HECEHUN
NICJICHTaTOPOB TPUAHTYISIIIMOHHOW CUCTeMbl Ha 0a3y d = 50 kM, eciu JTUHUH
MEJICHIOB MEPECEKAITCA MOJ MNPSAMBIM YIJIOM, a YIroj, U3MEPEHHbId BTOPBHIM
NeJICHraTopoM, B 3 pasza OO0JIbIIIEe YEM yTOJI, U3MEPEHHBIN TTEPBHIM?

26. Ilpu TpuaHTyISIIIMM LIeTU meaeHraTopaMu 1 u 2 u3mMepensl nenenru ¢1 = 120°
u ¢@2=150°. Hakgure xoopauHaTel LEIW HA IUIOCKOCTH, €CIM PA3HULA
pPacCTOSIHMI OT MeJIeHraTopoB a0 Ienmu coctaBiasier AR = 36,6 xm. Hawamo
CHUCTEMBI KOOPJIMHAT PACIIOJIOKEHO B TOYKE pa3MEIICHHs IejieHraTopa 1, a och X
COCIMHSACT TOYKH pa3MEIICHHUS TICJICHTaTOpOB W HalpaBieHa B CTOPOHY
neJieHraTopa 2.

27. PJIC uMeeT 3KBUAMCTAHTHYIO AHTCHHYIO PEIIETKY C JHHEWHBIM pa3MepoM
L =70 cm m paboraet Ha wactoTe 3 [T1. B HampaBieHWM HOpMaIM K perieTKe
obecneunBaercs mupuna JJHA (mo yposhio 0,5), paBuas [1 + 0,25(N-1)]°, rne N
— HOMEp N0 CHUCKY B xypHase. Kakoil meneHr (B rpamycax ¢ TOYHOCTBIO 10
BTOPOTr0 3HaKa MOCJe 3anaTor) OyJeT U3MEepPEeH TaKOW aHTEHHOM, €CIU Pa3HOCTh
(a3 MeXy COCETHUMU JIEMEHTAMH pelieTKy paBHa 30°7?

IlepeyeHb BONPOCOB /AJ151 OMJIETOB HA IK3aMeHe
3anauu cpenacts POH.
CocraB annapatypsl cpeacts POH.
Kpurepun s3¢gpexruBHocTr cpeacts POH.
[IpyHIMOBI ~ OLIEHMBAaHWSA  BPEMEHHBIX U CHEKTPAIBbHBIX  XapaKTEPUCTHUK
IIPUHUMAEMBIX CUTHAJIOB.
[TpyHIMOBl OLIEHMBAHUSA NPOCTPAHCTBEHHBIX U MOJSPHU3ALMOHHBIX XapaKTEPUCTUK
NPUHUMAEMBIX CUTHAJIOB.
OneHKH 1 UX CBOWCTBA.
OnTuMabHOE OLIEHUBAHUE BPEMEHU ITPUXO0/1A CUTHAJIA.
OnTuMabHOE OLIEHMBAHNUE YAaCTOTHl CUTHAJIA.
[Tpoueccop BIID.

10.YacToTHBIN TUCKPUMHUHATOP.

11.KoppensiurnOHHBII U3MEPUTEID.

12.1TudpoBoii yvacToTOMED.

13.1{udpopoii nmeprogomMep.

14.CxeMbl KpaTKOBPEMEHHOTO 3aIIOMUHAHUS YaCTOTHI.

15.Kiaccuyeckue alropuTMbl CIEKTPaIbHOTO OlleHUBaHus. KoppenorpaMMHbIN METO/.
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16.Knaccuyeckue anropuTMbl CIIEKTPaIbHOTO OolleHuBaHuA. [lepuomorpaMMHbIN METO/I.

17.BecoBble OKHA B CTIEKTPaIbHOM aHaJIM3eE.

18.ABTOperpeccHOHHOE CIIEKTPAIbHOE OIEHUBAHUE.

19.CnekTpanbHOE OLIEHUBAHUE aBTOPETPECCUM-CKOJIB3SILEr0 CPEIHETO.

20.HenapameTrpuueckue METO/IbI CIIEKTPAIIbHOTO OLIEHUBAHMUSI.

21.PaguorerioBoit koHTpacT. @opmynsl Panes-Jxunca u [Inanka.

22.Pagnonoriomarome MOKphITHI. JKpaHUPOBaHHE.

23.Jlunuun  u moBepXHOCTH mnojoxkenus. Ilenenru. Tpuanrynauuss HCTOYHUKOB
W3JIy4E€HUS HA IUNIOCKOCTH. TpHUaHryssinus HICTOYHUKOB U3JIyYEHUS B IPOCTPAHCTBE.

24. AnropuTMBl OIEHWBAaHWS HAIpaBICHUS TMPUXOJAa W3IYyYEHUS B aHTEHHBIX
peléeTKax.

CocraBun
K.T.H., To1eHT kadeapst PTC / N.C. Xonomnos /

Onepatop 240 000 "Komnanus "TeHsop" ——

[IOKYMEHT NOANUCAH 3MEKTPOHHOM BZanmcbo

noanncAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanuii iBaHoBWyY, 05.11.24 11:38 (MSK) MpocTas nognucb
3aBeaytowmii kacbeapoii PTC




