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PaboTa crygeHTa Ha JIeKIUHA

JlJ11 ocBOEHUSI AUCUMILIUHBI TpeOyeTcs mpeaBapuTelibHas MOJIroTOBKa B 00iacTu
pPaIMOTEXHUKH, CTAaTUCTHYECKUX METOJO0B U Hu]poBoil 00paboTku curnamos. B
MPOLECCE JIEKIMOHHOTO 3aHATHUS CTYJIEHT JOJDKEH BECTH KOHCIEKT M OTPAXKaThb B HEM
MPUHIUMIIMATIFHO BaXKHBIE OMNpeAeieHus, (HOPMYJIbl, CTPYKTYPHBIE CXEMBbI, BBIBOJHI,
PE3YJIbTAThl AHAIN3a OCHOBHBIX MTOJIOKEHUH.

[Ipy BeneHMM KOHCIEKTa PEKOMEHAYETCS MCIOJIb30BaTh HYMEPALMIO Pa3JeioB,
rnaB, Qopmyn. PekoMenayercs Kakablil pasgen 3aBeplliaTh H3JI0KEHHEM CBOETO
MOHUMAaHUsA, KOMMeHTapueM. HenmoHsITHbIE MeCTa MOKHO CONPOBOXKAATh BOIPOCAMH, C
KOTOPBIMHU CIEAYET 0OPaTUTHCS K MTPETOIaBaTEI0 MOCIE JIEKIUU.

IToaroroBka K MNPAKTHY€CKUM 3aHATHAM

[IpakTuyeckue 3aHITUSA CBA3aHBI C PEIIEHUEM 3a7ady U 3aKPEIUISIIOT OCBOCHUE
JEKIIMOHHOTO MaTepuasia B mporecce pemieHus 3ajad CTYJCHThl PACIIUPSIOT U
YIIyOJISIOT 3HAHUA, TTOJIYYSHHBIE M3 JIEKIIMOHHOTO Kypca M YYeOHMKOB, y4aTcs TIyOxe
MOHUMAaTh (U3UYECKHUE 3aKOHBI, JISKAIINE B OCHOBE PAAMOTEXHUYECKHX CHCTEM U
OocHOBHBIC (Gopmynbl. B mporecce pemieHus 3amad  BeIpa0aTHIBAIOTCS  HABBIKH
BBIYHCIICHHH, pabOTHI CO CIIPABOYHOM JIMTEPATYPOH.

B uacel camocTosiTenbHOW pabOThl CTYACHTHI PEHIAIOT 3a/Jayd, KOTOPHIMU UM
IIPEUIOKEHBI 10 OCHOBHBIM TEMAaM JIUCIUIIIINHEI.

1) BHUMATENBHO MPOYUTATH YCIOBHUE 33/1aUH;

2) MOCMOTPETh, BCE JIU TEPMHUHBI B YCIOBUAX 3a/1a4M U3BECTHBI U TIOHSATHBI (€CIIH
YTO-TO HESACHO, CIEAYET 0OPaTUTHCS K YUEOHUKY, IPOCMOTPETh PEIICHUS PEABIIYIIUX
3a/1a4, MOCOBETOBATHCS C MIPEIMOAaBaTEIIEM);

3) 3amucarh B COKpPAIICHHOM BHUJIE YCJOBHE 3a7a4ud U (POPMYIIbI, CBSA3BIBAIOLINE
COOTBETCTBYIOIIUE BEJIMUYNHBI;

4) cnenaTh 4epTEK, €CITM 3TO HEOOXOAMMO;

5) mpoBecTH HEOOXOIUMBIC PACUETHI;

6) MpoaHaIM3UPOBATH MOJYYCHHBIA OTBET, BBISICHUTh COOTBETCTBUE PA3MEPHOCTHU
MOJIYYEHHBIX (PHU3NYECKUX BEITUYMH;

7) KOHTPOJBHBIE pabOTHI C pelIeHUe 3a7ad CAAlTCA Mo rpaduKy Ha MPOBEPKY,
MPU  YCJIOBUHU BBHITIOJTHEHUS KOHTPOJBHBIX PAOOT CTYJAEHT JOMyCKaeTcss K caade
JK3aMEHa.

IMoaroroBka K 1260paTOpPHBLIM padoTam

['maBHBIE 3a1aun Ta0OPATOPHOTO MPAKTUKYMA CIICTYIOIINE:
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1) sxcnieprMeHTaIbHas IpoBepKa (PU3HMUECKUX 3aKOHOB;

2) OCBOCHHE METOJIMKH U3MEPEHUN U IPUOOPETEHNE HABBIKOB SKCIIEPUMEHTA;
3) ocBOeHHE HABBIKOB PA0OTHI C PATUOTEXHUUECKUMU MPUOOpaMH;

4) nmpuoOpeTeHnst yMeHusl 00pabOTKHU pe3yJIbTaTOB SKCIIEPUMEHTA.

[Ipexae yeM NPUCTYNUTHh K BBIMOJIHEHUIO JIA0OPATOPHON pabOThl HEOOXOAMMO
BHUMATEIbHO O3HAKOMHUTCS C METOJUYECKUMH YKa3aHHsIMH K  BBITIOJIHEHUIO
nabopaTopHOi paboOTHI.

OcHOBHas 4acTh BPEMEHU, BBIJICIICHHAS HA BBIMIOJIHEHUE J1a00paTopHO paboTHI,
3aTpauyMBaeTCs Ha CaMOCTOSITENbHYIO TMOATOTOBKY. OTaly BBINOJIHEHUS PaOOTHI
MPEAIIeCTBYET «JOMycKk K pabore». Jlomyckasce k mabopaTopHoil paboTre, Kaxabli
CTYIEHT JOJDKEH NpPEJCTaBUTh MPENOJIaBaTeI0 «3aroTOBKY» OTYETa, COAEpXKAIIYIO:
oopMIIEHHBIN TUTYNIBHBIN JUCT (MO 00pa3ily, UMeroleMycs B j1abopaTtopuu), 1eb
paboThl, TIPUOOPHI U MPUHATIC)KHOCTH, CKH3 IKCIIEPUMEHTATHLHOIO MaKeTa, OCHOBHBIC
3aKOHOMEPHOCTH HM3y4aeMOTO SIBJICHHS W pacueTHbie (opmynbl. UTOOBI COIKOHOMHTH
BpeMsI TIpH BBITIOJTHEHUU PabOThI, PEKOMEHIYETCs 3apaHee MOATOTOBUTh M TAOJHILy IS
3aliCU PE3yNbTaTOB M3MepeHui. [l 3TOro CTyAeHTY HEOOXOAMMO pa3o0paThCcsi B
YCTPONCTBE YCTAHOBKH WJIM MaKeTa, MOPSAKE MPOBEICHUS IKCIEPUMEHTOB, a TaKXKe
UMETh TPEJICTABICHUE O TOM, KAaKHE PacueThl HEOOXOAUMO OYIET MPOBECTH.

BreimoniHeHne  KaxIoW M3 3alUIAaHUPOBAHHBIX ~ paboOT  3aKaHUYMBAETCS
npeaocTaBieHueM otdera. [locie BBITONHEHHUS JTa00OpaTOpHOW paboThl HEOOXOIUMO
COrJIacoBaTh IOJYYEHHBIE PE3YNbTAaThl C MPENOJaBaTeseM. 3aKJIIOUNUTEIbHBIM 3TalloM
ABJISIETCS 3allliTa JabopaTopHOW paboThl. B mponecce 3amuThl CTYIEHT OTBEYaeT Ha
BOIPOCHI MpernoaaBaTeisi, Kacarolluecss TEOPUH H3Yy4aeMOTo SIBJICHHUS, KOMMEHTHUPYET
MOJIyYEHHBIE B XOJIe¢ paboThl pe3ynbTarhl. [Ipu moAroToBKe K 3amuTe JadopaTOpHOU
paboOTHI PEKOMEHYETCsI TIOJIb30BATHCS IOMOJIHUTEIBHON JTUTEPATYPOH, CIIMCOK KOTOPOH
MPUBEJEH B METOANYECKOM OMMCAHUH, a TAKXKE KOHCIIEKTOM JIEKIIUM.

IToaroroBKa K caaye 3K3aMeHa

Dk3aMeH — QopMa NPOMEKYTOUHONM NPOBEPKU 3HAHWMA, YMEHHUI, HaBBIKOB,
CTENIEHU OCBOECHUS AUCIUIUIMHBI.

['maBHas 3amaga SK3aMeHa COCTOMT B TOM, YTOOBI y CTYJCHTAa U3 OTAEIBHBIX
CBEJEHMH U JleTajedl COCTaBWJIOCh NpEACTaBleHHEe 00 00IleM coJepKaHuu
COOTBETCTBYIOIICH NUCIUIUIMHBI, CTaja MOHATHOW METOJHMKA MpEAMEeTa, ero CHCTeMa.
['oToBSICH K DK3aMEHY, CTYJIEHT MPUBOJUT B CUCTEMY 3HAHHUs, TIOMyUYEHHBIE Ha JICKIUIX,
B naboparopusix, Ha MPAKTUYECKUX 3aHIATHIX, pa30HpaeTcs B TOM, 4YTO OCTajoCh
HETIOHSTHBIM, M TOTJ]a H3ydaeMasi UM JIUCIIUTUTHHA MOYKET OBITh BOCTIPUHSATA B TIOJTHOM
o0BneMme.



CTy,[[eHTy Ha 3K3aMCHC HY>XHO HC TOJIBKO 3HATL CBCIACHUA M3 TCX WM HHBIX
pas3aciioB JUCHUILIMHBI, HO U BJIAJACTh UMM IIPAKTHYCCKHU.

Ha skx3amMeHe o1leHMBaIOTC:

1) moHMMaHHE U CTETICHh YCBOCHHUS TCOPHH;

2) MeToauYeCKas IMOATr0TOBKA,

3) 3HaHMEe (paKTUIECKOTO MaTepHrana;

4) 3HAKOMCTBO C OCHOBHOM W JOMOJHUTEIBHO JUTEpPaTypol, a Takxke ¢
COBPEMEHHBIMH Iy OJIUKAIMAMU 110 TAHHOMY KYpPCY;

5) yMmeHHE TPHIOXKHTh TEOPHI0 K IPaKTHKE, pelaTh 3aaadd, IPaBHILHO
IIPOBOJIUTH PACUYCTHI U T. 1.,

6) 3HAKOMCTBO C UCTOpHEH MTpeaAMeTa IK3aMeHa;

7) Inoruka, CTpyKTypa W CTHJIb OTBETa, yMEHHE 3alluIlaTh BBIJBUTaeMbIe
TOJIOXKEHUS.

Ho 3HaueHue sKk3aMEHOB HE OrPaHUYMBAETCS ITPOBEPKOM 3HAHUIA.

[ToaroroBka K 3K3aMEHy HE JIOJKHA OINPAHUYMBATBHCSA MPOUYTECHHEM JIEKIMOHHBIX
3anucei, Jaxke, €cild OHM BBINOJIHEHbl MOAPOOHO M akKypatHo. Crnenyer m3berartb
MEXaHUYECKOro 3ay4yuBaHus. bonee HaAeXHbIH H 1enecooOpa3Hbli MyTh — 3TO
cUCTeMaTHu3alys MaTepuaja Ipu BAYMYHBOM H3yYEHUH, MOHMMaHHUE (OPMYIHUPOBOK,
YCTaHOBJICHUY BHYTPHUIIPEIMETHBIX CBS3EH.

[lepen sk3ameHOM Ha3Haydaercss KOHcyhbranus. Llenb ee — paTe OTBETH Ha
BOIIPOCHI, BO3HUKIIHUE B XOJE€ CAMOCTOSTEIBHOM MOATOTOBKU. 3AECh CTYIAEHT HUMEET
MOJTHYIO0 BO3MOKHOCTh MOJYYUTh OTBET HA BCE HESACHBIE €EMY BONPOCHL. A I 3TOTO OH
JIOJKEeH MpopaboTaTh 0 KOHCYJIbTAUU BeCh Kypc. JIeKTOp Ha KOHCYJIbTAllMN 00palaeT
BHUMaHHE Ha T€ pas3fesibl, MO0 KOTOPHIM Ha MPEeAbLAYHIMX SK3aMEHaX OTBETHl ObUIH
HEY/JOBJIETBOPUTEIBHBIMU, a Takke (UKCHUpyeT BHHMaHHME Ha HaubOojee TPYIAHBIX
pasnenax kypca. Ha HemocpeaCcTBEHHYIO OJATOTOBKY K 9K3aMEHY OOBIYHO JAETCS TPH -
OATh JHEW. DTOro BPEMEHH JOCTATOYHO TOJIBKO Ui yTiayOJeHus, pacIlUpeHHs |
CHUCTeMAaTHU3allii 3HAaHUM, HA yCTpaHEHHE MPOOENOB B 3HAHUHM OTIENIBHBIX BOMPOCOB,
JUTSL OTIpeiesieHns: 00beMa OTBETOB Ha KaXK/IbIil U3 BOIIPOCOB MPOTPaMMBI.

[ToaroToBKy K »SK3aMEHaM CjeAyeT HA4YMHATh C OOINEero IUIAHWPOBAHUS
MOATOTOBKH, C OMNpeAeNieHuss oObemMa Marepuaia, IMOoJIeXaliero mnpopadoTke.
HeoOxomuMo BHHMATEIbHO CBEPHTh CBOM KOHCIEKTBI C MPOrPaMMOM, YTOOBI
yOenmuThCs, BCE JHU pa3feibl OTpakeHbl B JeKIusIX. OTCYTCTBYIOIIHE TEMBI
3aKOHCIIEKTUPOBATh MO y4eOHWKY. bonee moapoOHOe TIaHUpOBaHHE Ha O KauIIue
qHU OyZeT TEepBBIM 3TalloM IOJATOTOBKHM K OYepeIHOMY »SK3aMeHy. Btopoii sram
npeaycMaTpuBaeT CHCTEMHOE W3Y4YCHHE MaTepuaja 110 JaHHOMY TMPEeAMETy ¢
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00s13aTeJIbHON 3aIUChI0 BCEX BBIKJIaA0K, BBIBOAOB, (I)OpMYH. Ha TPCTHECM IOTAIIC - JTAlIC
3aKPCIVICHUA — II0JIC3HO YCPCOOBATDH erIY6J'I€HHOe ITOBTOPCHHC 0COOEHHO CJI0KHBIX
BOIIPOCOB C OeribIM IMOBTOPCHHUEM BCCTO MaTCpurasia.

Bonpocs! 1Jis 3alUTHI JIA00OPATOPHBIX PadoT

1. Ha3oBuTe M3BECTHBIE KIACCUUECKUE METO/BI U3MEPEHUS YIJIOBBIX KOOPAUHAT.
B ueMm ux ocHOBHBIE OTIINYHNA?

2. Ilepeuncnute COBpPEMEHHBIE METOAbl OLEHUBAHUS MPOCTPAHCTBEHHOTO
CHEKTpa.

3. 3anumuTe anaropuTM HU3MEPEHUS OJHOM YIJIOBOM KOOpAMHATHI (Pa30BBIM
METOJIOM, MOSICHUTE (PU3NIECKUM CMBICT (ha30BOT0 METO/IA.

4. Kakune napamMeTpsl BIUAIOT HA TOYHOCTh U3MEPEHUS YIVIOBBIX KoopauHat? Kak
MOBBICUTh TOUHOCTh U3MEPEHHUS?

5. Kak 3aBucuT TOYHOCTh M3MepeHus YK oT caMoil u3MepseMOl BEIUYUHBI?
Kakas koopanHaTa sSBJISIETCA 3aBUCUMOM U ITOYeMy ?

6. B yeM 3akiaroyaroTCA MPEUMYILIECTBA CYMMApHO-PAa3HOCTHBIX aJTOPUTMOB
n3mepenus YK?

7. UTO Takoe HaNpaBIAIOIINE KOCUHYCHI?

8. Kakoe MuHUManbHOE KOJIWYECTBO AHTEHHBIX 3JEMEHTOB HEOOXOIMMO HMETh
JUTSL I3BMEPEHHUS JIBYX YTJIOBBIX KOOPJIMHAT - a3UMYyTa U yria mecta’?

9. HazoBure mnpuumHbl, O0OYCIOBUBIINE TNPUMEHEHHE  MHOTOIIKAIbHBIX
UHTEPHEPOMETPOB.

10.00bsacHUTE, mTOoYeMy mpu iauHE ©O0a3el > (.50 BoO3HHKaeT mpobieMa
HEOJIHO3HAYHbIX U3MEPEHUHN.

11.I1osicauTe MpUHLMI pelieHus: MpoOIeMbl HEOJHO3HAYHBIX U3MEPEHUH 3a CUEeT
HCIIOJIb30BaHUs HECKOJIBKUX 0a3 (IKa).

12.Kakue ¢aktopsl BIMSIIOT Ha BbIOOp KoinuecTBa mikan? Kakue cyiiecTByroT
NONXOJbl K BBIOOPY ONTUMAJbHBIX COOTHOUICHHM MEXIy UIMHaMu 0a3 B
MHOTOLIKAJIBHOM U3MEPUTEIIE YTIIOBON KOOPAUHATHI?

13.Yt0 Takoe BEpOSITHOCTh aHOMaIbHOU ommoOku? Kakue mapaMeTpsl BIUSIOT HA
€€ BEeJINYHHY?

14.Kak 3aBUCHUT BEPOSITHOCTh aHOMAJIBHOM OIIMOKHU OT BEJTUYUHBI XU-KBaApaT?

15.Kak mocTpouTh MHOTOMIKAJIbHBIM H3MEPUTENb ABYX YIJIOBBIX KOOpPAWHAT -
a3uMyTa M yriia Mecra?

16.YT1o Takoe CHEKTp U CIIEKTPaIbHAas IVNIOTHOCTh MOIITHOCTH CUTHaja?

17.YT0 Takoe KOHTPOJIbHBIN CIIEKTP U KOHTPOJIbHAS MOJEIIb?
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18. Kakne mapameTrpsl BXOISIT B OJHOMEPHYI (YHKIHMIO TUJIOTHOCTH
pacnpenesieHns BEpOATHOCTEN HOPMAJIBHOTO 3aKOHA pacipeneaeHus?

19. Kakue mapameTpsl BXOIAT B MHOTOMEPHYIO (YHKIHIO IUJIOTHOCTH
pacnpeneseHnsl BEPOSITHOCTEN HOPMAJIBHOTO 3aKOHA pacpeaeacHus ?

20. OnumuTe OCHOBHBIE MOJEIHM CHTHAJIOB, MCIIOJB3YEMbIE B  3aJadax
CHEKTPAJIbHOTO aHAJIN3a.

21.0t1 kakux napamerpoB CIIM curnana u kakum oOpa3oM 3aBUCAT MOPAIOK U
ko3 puimenTsl popmupytomero gpuibrpa’?

22.JlaliTe ompenesieHHE AaBTOKOPPEISLUOHHOM TMOCIEIOBATEIBHOCTH M €€
B3aUMOCBSI3H C aBTOKOPPEIAIMOHHON (PyHKITHEH.

23. Ot Kakux MapaMeTpoB CUTHAJIa U KaKUM OO0pa3oM 3aBUCAT KOADPHUIIUEHTHI
KOppEISUUHA CUTHAIA?

24 .Kak onpeaenutb KoppensiuoHHble KO3 GULIUEeHTHI?

25.KakoBa posib yCpeaHEHUs TP ONPEACICHUN KOPPEISALUUOHHON MaTPULIbI?

26. Kak MOYKHO BBIYUCIIUTH CHEKTPAIbHYIO IIOTHOCTh MOIITHOCTH Tporiecca?

27.KakoBa ponb ycpennenus npu onpenenenuu CIIM?

28.Kak BIHsIET YMCII0 OTCUETOB cUrHasia Ha onieHKy CIIM?

29.13 kakux CcOoOOpakeHWU CcleayeT BHIOMpAaTh OO0OBEM YCPEAHEHHS IS
nonyuenus: CIIM?

30.Kak cBsi3aHbl MapaMeTphl CIEKTpa COOCTBEHHBIX 3HAYEHUU (YHUCIIO
00YyCJIOBJICGHHOCTH ) KOPPEIALUOHHON MaTpuilbl curHaia ¢ CIIM?

31. Onummre paznuuyust B anroputMax ¢opmupoBanuss u Qopme CIIM
OJHOCBSI3aHHOW U MHOTOCBSI3aHHOW MapKOBCKHUX IOCJIEA0BATEIILHOCTEM.

32.00pAcHUTE 3aBUCHUMOCTH cTeneHu Yy3komosnocHoctdu CIIM  u  yucna
00yCIIOBJICHHOCTU MaTPUIIbI.

33. O6bscuure 3aBucUMOCTh CIIM OT OTHOIIEHUSI CUTHAJI/TITY M.

34. O6wsacuute 3aBucuMocTh CIIM oT mupuHs! ciekTpa GIyKTyalui cCurHaa.

35. Kakue BUAbI HEMMApAMETPUUECKUX MOJIEIEH BaM U3BECTHBI?

36. [l 4ero NpUMEHSIIOTCSI BECOBbIE (PYHKIIMU NP CIEKTPAIbHOM aHaIn3e?

37.J10CTOMHCTBA M HEJJOCTATKHU MMPUMEHEHHS BECOBBIX (DYHKITHIA.

38.11pu Kakux yCIOBUSX CIEAyeT NpUMEHATh MeTo BIID?

39.Kak BiusieT yuciao oTrcueToB curHaia Ha oueHky CIIM mepumomgorpaMMHbIM
METOAOM?

40.00bscauTe npouenypy Beruucienus CIIM no meTony nepuoorpamm.

41.YTo Takoe MeTol MOAU(PHUIIMPOBAHHBIX MTEPHUOAOTPaMM (MeTo T ¥Yamua)?

42. C xakod 1enbl0 MPUMEHSETCS B3BeIIMBaHWEe Mpu Bbluuciaennn CIIM
MEePUOIOTPAMMHBIM METOJIOM?

43. B uem oTau4mre KOppeaorpaMMHOIO U MEPUOIOTPAMMHOT0 METO/10B?
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44 Kakue BUIbl HETAPAMETPUUECKUX MOJEIIEH BaM U3BECTHBI?

45.B 4yem OTIMYME CHEKTPaJbHBIX OLEHOK, MOTy4YeHHBbIX Ha ocHOBe AP-, CC- u
APCC-monenen?

46. B yeM cocTosT 1OCTOMHCTBA U HemocTaTku mpuMmeHenust APCC-moneneii?

47.113 kakux cooOpakeHuit BeiOupaercs nopsiiok AP-monenu?

48.KakoBa npouenypa nonyyenuss APCC-cnexrpa?

49.Kak BBIUUCTSIOTCS M UTO XapaKTepU3yroT KOAOUIIMEHTHI OTPaKEHUS ?

Ipumepsl 3a1a4 111 NPAKTHYECKUX 3aHATHI
1. KorepentHo-umnynbcHas PJIC nanpHero oOHapyxkeHUsi paOOTaeT Ha YacToTe

fo=131Tu u umeer pasmep aHTEHHbl B TOPU3OHTAJIBHOMN IUIOCKOCTU d, = 8 M,
KOTOpas BpamaeTcs ¢ yactoro ) = 6 o6/mMuH. YacTtoTa ciie1oBaHUs UMITYIHCOB
F,=500T1n. PJIC oOecrneunBaer BEpOSTHOCTh NPABUIBHOTO OOHApYXEHUS
D=09 npu BepoOATHOCTH JOXHOH Tpeorm F=10". Onpenenure
MOTEHIMAIbHYI0 TOYHOCTh U3MEPEHHUS a3uMyTa G, (B rpagycax) IpHU MOPOroBOM
OTHOIIEHUYU CUTHA-IIIYM.

2. boproBas ummynbcHO-goruiepoBckas PJIC ompegenser a3uMyT LM NyTEM
dukcalum MakCMMyMa Ta4Kd TNPUHUMAEMBIX HMMIYJIbCOB. BeposTHOCTH
npaBuiIbHOTO OOHapyxxeuust D = (0,7, BEpOATHOCTb JIOXKHON TpeBoru F = 10°.
HailinuTe nmoTeHUManbHy0 TOYHOCTh MU3MEPEHHS a3UMYTa G, (B rpagycax), eciu
KH/I ocecummerpuunoit JIHA PJIC G = 10000, KOJIMYECTBO NPUHUMAEMBIX C
OJIHOTO YTJIOBOI'O HAaIpaBJICHHsS UMITYJbCOB N = 512, a OTHOIIEHUE CUTHAI-IIYM
BBILIE [TOPOrOBOro B 15 pas.

3. KakoBa cpenHekBagpaTuyeckasi NOTPEIIHOCTh ONPEIENCHUsS a3UMyTa Gy, €CIU
M3BECTHO, YTO €ro MCTUHHOE 3HAYEHUE C PABHON BEPOATHOCTHIO JIEKHUT B
nuama3zoHe 85°...90°, OTHOIIEHWE CHUTHAJI-IIYyM paBHO MOPOTOBOMY, JIJIMHA
KOIE€peHTHOW mnadyku wumnyiabcoB N = 100, BEpOATHOCT NPABUIBHOTO
oGHapyxeHus mauku D = 0,95 Ipy BEepOSTHOCTH J0KHOI TpeBoru F = 107.

4. Omnpenenure 4YacTOTy HMILYJIbCOB KOT€PEHTHOM Mauku [, A1 KOTOpOW NpH
MOPOTOBOM OTHOIIEHUU CUTHAI-ITYM 00€CIIeYUBAETCS MOTPEUIHOCTh M0 a3UMYTy
o, = 0,5°, ecim pabouas yactota PJIC fo =10 T, mmpuna aHTeHHBI d, = 6 M,
CKOpoCTh BpamieHusi aHTeHHbl (2= 10 00/MUH, BEpPOATHOCTH MPABUIHHOTO
oGHapyxeHus mauku D = 0,85 IpH BEpOSATHOCTH J0KHOI TpeBoru F = 107



5. Paccunraiite KH]I antennsl PJIC, ecniu nmpu OTHOImIEHUMM CUTHaI-Iym g = 10
MOTPEUIHOCTH ONpPENETCHUsT a3uMyTa U YIVIA MECTa COOTBETCTBEHHO PaBHBI
o, = 1°mopg=2°.

6. PaccunraiiTe MUHUMAaJIbHO BO3MOKHYIO MOTPEIIHOCTh U3MEPEHUS JaIbHOCTH Gg
PJIC ¢ npsmoyronsHbeiMu JIYM-umiynbcamMu IIUTENBHOCTBIO T, = 100 MKC ¢
nesuanuet Af = 10 MI', eciiu cpenHssi MOITHOCTH TMOJIE3HOTO CHUTHAJA OJTHOTO
JIYM-umnyneca Ha BXOAE NpUEMHUKA P, = 8-10" Br, KO3 UIMEHT IIymMa
npueMHUKa k, = 4, mrymoBasi temneparypa anteHusl 7 =290 K, a konudecTBo
VMMITYJIbCOB B auke N = 16.

7. Bo CKOJXBKO pa3 yBEJIWYUTCA IMOTEHUHAIbHAS MOTPEIIHOCTh H3MEPEHUS
JATbHOCTH G KOTrepeHTHO-uMMyJibcHOW PJIC ¢ raycCOBCKMMU MMIYyJIbCAMU MPH
nevictBum 3arpaautensHoi AL mo 6oxoBomy nenectky JAHA ¢ ks, = 0,02, ecnu
MOIIIHOCTh MOJIE3HOTO CUTHAJIa OJTHOTO UMITyJIbCa P, = 6,8-10'15 Bt, niuHa mauku
N =128, miomma b MPUEMHOI aHTEHHBI S, = 2 M”, pa3pelaomas CiocoGHOCTb 110
nanbHOCTH OR = 150 M, mpou3BeeHre mMoCcTosTHHOW bosbliMana Ha TeMIiepaTypy
OKpYy>Karoteu cpenbl k7 = 4-10* Br/T'1, xoodduumenT nryma nmpueMHUuKa ky =
3, momrHOCTh mnepenaturka noctaHoBika AIIIT P, =20 Bt, KH/] anTeHHbI
noctaHoBmmka G, =100, mosoca mnoxaBasgeMbix YacTtoT Afy, = 100 MI,
JTATBHOCTH JIO OCTaHOBIIMKA Ry, = 250 xm?

8. OmpenenuTe MOTEHIHAIBHYIO TOTPENTHOCTh HM3MEPCHHS MallbHOCTH Gp, €CIH
ucnonszyercss JIYM-curnan pmrenbHOCThIO T, = 200 MKC ¢ IeBHALMeil 4acTOThI
Af=20 MTI'y, a otHomeHue curHan-mym g = 40. Paccuuraiite, mpu Kakom 4yucie
KOPPEALMOHHBIX KaHAJOB MO JalbHOCTU Ny obecmeumBaeTcs o =30 M, eciau
MaKCHUMaJIbHasl aJTbHOCTh OOHAPYKEHUS R . = 240 KM.

9. PaccuuraiiTe NMOTEHIUATBHYIO TMOTPEIIHOCTh W3MEPEHHUs NaTbHOCTH Og, €CIHU
PJIC npuHMMaeT UWMIyJIbCHBIE  PAJAUOCUTHANBI  TayCCOBCKOM  (pOopMBI
JUTUTEIBbHOCTBIO T, = | MKC IIpu OoTHOWIeHUU curHaid-mym g = 30. Onpenenure
YUCJIO KOPPEJSIUOHHBIX KAaHAJIOB 1O JalIbHOCTU Ny, TNpU  KOTOPOM
MOTEHIMAIbHAs TOYHOCTh YXYAIIAeTCs B 3 pas3a, €CJIA JaTbHOCTb AEUCTBUS Ry =
75 KM.

10.0npenenute  kodDPUIMEHT IIymMa TPUEMHOTO yCTpoWcTBa  ky, e€clu
MOTEHI[MATbHAS TIOTPEIIHOCTh M3MEPEHUs JalbHOCTH Gp = 30 M 1pu
JUTUTEILHOCTU UMITYJIbCa C TayCCOBCKOHM orubaromieit 1, = 0,5 MKC, MOIITHOCTb



nosesHoro curuana P, =5-10"" Br, a MMPOU3BEJEHUE MOCTOIHHON bonplMaHa Ha
TEeMIIepaTypy OKpykarotieit cpenst kT, = 4- 10?' Br/l'n.

11.Bo ckoaBKO pa3 yBEIWYUTCS MOTPEITHOCTh U3MEPEHUS YaCTOThI IO CPABHEHHUIO C
MOTCHIUAJIBHOM, €CIu IS HW3MEPEHHUM  HCIOJB3YIOTCS  NPSMOYTOJIbHbBIC
PaIMOUMITYJIbChI JUIMTEIBHOCTHIO T, = 100 MKC ¥ 4KCIIO TOTIEPOBCKUX KAaHAJIOB B
nosioce yactot AF = 60 kI'ty Ny = 16? OTHOIIEHNE CUTHATI-ITYM g = 95.

12. Onpeaenute 9ucio (QUIBTPOB H3MEPUTENSI JOMJIEPOBCKON YaCTOTBHI Np, TIpH
KOTOPOM B 2,5 pa3za yBEIUYMBAETCS NOTPEHIHOCTh H3MEPEHHUS] YacCTOThI IO
CPaBHEHHUIO C MOTEHLMAIBHOW, €CIU CUTHAJI — MPSMOYTOJIbHBIN paJOUMITYJIbC
JUTeNnbHOCThIO T, = 100 MKC, a wu3MepeHHe MPOU3BOJUTCA B IOJIOCE
nominepoBckux yactoT AF = 100 kI’ mpu oTHOMIEHNH CUTHAI-IIYM g = 60.

13. Bo CKOABKO pa3 pa3auyaroTcs MOTPEIIHOCTh HM3MEPEHUsI CKOPOCTH Gy U
pazpemiaromnias CrocoOHOCTh MO0 CKOPOCTH OF Tpu HUCMOJIB30BAHUU TS
U3MEPEHUN OJMHOYHOIO MPSMOYTOJIBHOTO PaJUOUMITYJIbCAa U PE3YIbTUPYIOIIEM
OTHOUIEHUU CUTHAI-IIYM g5 = 37

14.1Ipn KakOM OTHOILIEHUM CHUTHAI-IIYM ¢ MOPEAEIBHO AOCTHKMMAasi MOTPEIIHOCTb
U3MepeHusi ckopoctu oy = 27,7 m/c, ecnu Uil U3MEPEHUN HCIONIb3YIOTCS
NPSIMOYTOJIbHBIE PATUOUMITYJIbCHl JIIUTENbHOCThIO T, = 100 Mkc, a pabouas
gactota PJIC fo = 3 I'Tu? Ilpu xako# MIOTHOCTH MOTOKA MOITHOCTH /] N3ITydeHHS
uenu, cosznaBaeMoi y aHteHHbl PJIC, mocturaercsi Takas MOTPENIHOCTh, €CIU
Kod(pGUIMEHT ITymMa IpUEMHHKA ky, = 5, MPOU3BEJICHUE MOCTOSIHHON bosnbpliMana
Ha TEMIIEpaTypy OKpYyKarouieh cpeabl k7T, = 4-10' Br/I'y, a miomans MIPUEMHOU
aHTEHHBI S, = 2 M2

15.PaccunTaiite mOrpemIHOCTh U3MEPEHUsI CKOPOCTH Gy, €CIU ISl OJHO3HAYHOTO
ONPENEIICHUSI CKOPOCTU ULEIH, ABUKYIIEHCSI ¢ MAaKCUMAJIBHOM CKOPOCTBIO V' =
1440 xm/u, BbBIOpana pabouass udacrota PJIC f, = 15ITun u wucnons3yercs
KorepeHTHass mayka w3 N = 50 HUMIyJIbCOB, a pPE3yJIbTUPYIOILIEE OTHOILICHHUE
curHai-ym ¢qs = 1. IlpuMeuanue: nuana3oH H3MeHEHHs 4acToThl [lomepa
paccurTaTh KaK pa3HUIy MAaKCUMAIbHOW U MUHUMAJIBHOHN JOTIJIEPOBCKUX YaCTOT.

16.Paccuntath CKOpPOCTh BpallleHUS aHTEHHbI paguomasika (2 (006/mMuH), ecnu
M3MEPEHO 3HaueHue azumyta o = 240°, a Mexay NMpueMoM ONOPHOTO CHUTHajia U
MOMEHTOM OpPUEHTAIIMH JIy4ya AUarpaMMbl HAIIPaBJICHHOCTH aHTEHHBI pauoMasiKa
Ha OOBEKT MPOILIo Af = 5 CEeKyH]I.



17.CkopocTh BpaleHus aHTeHHBI paguomaska (2 =15 06/muH. Kakoe 3HaueHwue
azuMyTa o OyJeT H3MEpEeHO, €CIU MEXAy NIPUEMOM OIOPHOrO0 CUTHalIa H
MOMEHTOM OPHUEHTAIINH JIy4a JHarpaMMbl HAallpaBJICHHOCTH aHTEHHBI pagoMaska
Ha 00beKT mponuio Af = 11 cexyH.

18.UeMmy paBHO U3MEPEHHOE aMIUIUTYHBIM PAJAUONEICHIaTOPOM 3HAYEHUE a3UMyTa
oL, €CITW CKOpOCTh BpamieHus ero anteHHbl (=10 o0/MuH, HaYaIbHOE
MOJIO’KEHNUE aHTEHHBI — IOT-CeBEP, a 3aKOH MU3MEHEHHs] OTMOaroiel HanpsKeHus
Ha BBIXOJIC IMHEHHO# JacTh npreMHuKa u(f) = exp {-n°(1-2)%/2.8}.

19.1Ipu KakoM paccCTOSITHUU MEXIy MpUeMHHKaMU (a30BOro paguorneneHratopa d (B
M) TIpU pa3HOCTH Xoja BoiH 90° u3mepeHHbI meneHr o = 60°, ecnu paboyast
yacToTa nejaeHraropa fo = 403 MI'n?

20.Antenna PJIC npencraBnser coOOM KBaJpaTHYHO SKBUJIUCTAHTHYIO PEIIETKY,
COCTOSIYI0 U3 Ny; = 1600 w3nyuarened W IIUPUHOM Jiyda JguarpamMMbl
HarpaBiaeHHOCTH A = 3,581°. HalinuTe yrioBble KOOpAUHATHI 1eaH (Yrosi MecTta
U a3uMyT B Tpajaycax), €clid pa3HOCTh XOJa BOJIH, MPUHUMAEMBIX Mapoi
BEPTUKAJIBHO PACIOJIOKEHHBIX H3iIyuaTeneil, coctaBiuseT 20 % oT JIMHBI BOJIHBI,
a Pa3HOCTh XOJla BOJIH, IPUHUMAEMBIX NApol FOPU30HTAIBHO PACIOIOKEHHBIX
W3JIy4aTesen, paBHa HYJIHO.

21.Antenna PJIC mpeacraBisieT co00il MpAMOYTOIBHYIO SKBUANCTAHTHYIO PEIIECTKY
3 Ny = 2000 wmzmyyarteneid; mUpUHA Jiydya JWArpaMMbl HANpaBICHHOCTH B
a3UMYTaJbHOM TIOCKOCTU AQ, B 5 pa3 OoJbliie MIHUPUHBI JIyda B yTJIOMECTHOU
wiockocTu A@p. IIpu yactore 3oHaupyromero curnana f, = 3 I'T ko3 dunpent
ycuseHus anteHHbl G = 6283. Halinure yriioBsie KOOpAWHATHI HeH (Yrojl MecTa
U a3UMYT B rpajycax), eciau pa3HocTh (a3, IPUHUMAEMbIX Mapoi BEPTUKAIBHO
pACHONOKEHHBIX H3Iydarened, cocraBisieT ypg= 155,89°, a pasHocTh (a3,
MPUHUMAEMBIX TApol TOPU30HTAIBHO PACHOJIOKEHHBIX H3JIy4yaTeseil, paBHa
Yo =45°.

22.0npenenure 4uciao u3iaydareneil N B SKBUIWCTAHTHOM KBAJAPATHOW AHTEHHOMU
pelieTKe, eciau npu u3MepeHHoMm asumyte o = 30°u yrie mecta B = 0° pa3HOCTh
a3, u3MepeHHBIX MEXKAYy KpalHUMH TOPU30HTAJIbHBIMHU 3JIEMEHTAMH PEIIETKH,
COCTaBJISIET ST pasnuaH. PacCTosiHME MEXAY COCETHUMHU U3Ty4aTeIsIMU B PEIIETKE
PaBHO NOJIOBUHE JIIMHBI BOJIHBI.

23.1lpu TpuaHTYJALMU LENU MeJIeHraTopaMu 1 U 2 u3MepeHsl nejeHru o = 60° u
o, = 120°. Haitgute paccTostHue 10 LEIW MO JIMHUU TpaBep3a R (B KM), eciu
MEJICHraTOPBI pa3HeCceHbl Ha paccTosiHue 6a3bl d = 34,64 kM.
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24 Kakoe paccrossuue R, (B kM) OyAeT H3MEpPEHO BTOPBIM IMEJIEHTraTOpoM TpHU
TPUAHTYJIALIMMA, €CIUM PpACCTOSHHE, M3MEPEHHOE TEpPBbIM IEJIEHIaTopoM,
COBIMAJIa€T C PAacCTOSIHMEM IO JIMHUU TpaBep3a, 0aza d = 40 KM, a U3MepEeHHBIH
BTOPBIM IIEJIEHTaTOPOM Yyroia o, = 120°7

25.YeMy paBHO paccTosiHUE (B KM) IO JIMHMM TpaBep3a 10 LENHU MpPU Pa3HECEHUU
MEJICHraTOPOB TPUAHTYJISIIMOHHOM cuctembl Ha 6a3zy d = 50 kM, ecnu JTUHUU
MEJICHIOB TNEPECEKArTCsl MOJ MPSAMBIM YIJIOM, & Yroj, U3MEpPEHHBIA BTOPBIM
MeJIeHraTopoMm, B 3 pa3a 0oJiblilie YEM YToJI, U3MEPEHHBIN MepBbIM?

26.1Ipu TpuaHrynsuuu nenu neiaeHratopamu | m 2 usmepensl neiaeHru ¢ = 120° u
¢, = 150°. Haiinure KoOpaAMHATHI LIEJIU HA TUIOCKOCTH, €CJIM Pa3HULIA PACCTOSHUM
OT TMEJIEHraTOpoB A0 Ilenu coctaBiasger AR = 36,6 km. Hawano cucremsi
KOOPJIMHAT PACMOJIOKEHO B TOYKE pa3MeEIleHHs IejneHratopa l, a ock x
COCAUHSAECT TOYKM pPa3MENICHUs TMEJIEHraTOpOB M HalpaBlieHa B CTOPOHY
neyieHraTopa 2.

27.PJIC uMeeT HKBUIAMCTAHTHYK) AHTEHHYIO PEIIETKY C JIMHEHHBIM pa3MepoM
L=70cMm u padotaer Ha uvacrote 3 ['Tu. B HanpaBieHnn HOpMaiu K peUIETKE
obecneunBaercs mupuHa JJHA (o ypossrio 0,5), paBHas [1 + 0,25(N-1)]°, rne N
— HOMEp MO CIHUCKY B XypHase. Kakoll meneHr (B rpagycax ¢ TOYHOCTBIO IO
BTOPOTO 3HaKa MOCJIe 3amsAToi) OyJIeT U3MEPEH TaKOW aHTEHHOM, €CIM Pa3HOCTh
(a3 MeX Iy COCEIHUMHU dJIEMEHTAaMU peieTku paBHa 30°7?

IlepeyeHnnb BONPOCOB 1151 OMJIETOB HA IK3aMEHe
3anauu cpeacts POH.
Cocras anmnapatypsl cpeacts POH.
Kputepuu s¢dexruBHocTH cpencts POH.
[IpyHUMIIBI ~ OLEHMBAaHUST  BPEMEHHBIX U CHEKTPaJbHBIX  XapaKTEPUCTHK
MPUHUMAEMBIX CUTHAJIOB.
[IpuHIUIIBI OIIEHWBAHUS MPOCTPAHCTBEHHBIX W MOJSPU3ALMOHHBIX XapaKTEPUCTHUK
IIPUHUMAEMBIX CUTHAJIOB.
OLEHKH U X CBOMCTBA.
OnTuManbHOE OLICHUBAHWE BPEMEHHU MPUX0/1a CUTHAJA.
OnTuManbHOE OLICHUBAHUE YaCTOTHI CUTHAIA.
[TIpoueccop bBIID.

10.YacToTHBIN JUCKPUMHUHATOP.

11.KoppesiunoHHbINA U3MEPUTETb.

12.IudpoBoii yvacTtoToMep.

13.1ludposoii nmeprogomep.

14.CxeMbl KpaTKOBPEMEHHOTO 3aIIOMUHAHUS YACTOTHI.

15.Knaccruueckne anropuT™Mbl CIEKTPAIBLHOTO OLleHUBaHUA. KoppenorpaMMHbIi METO/I.
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16.Knaccuueckue aaropuTMbl CIEKTPAIbHOTO OLleHUBaHus. [lepuonorpaMMHbIid METO/.
17.BecoBbie OKHA B CHEKTPAIbHOM aHAIU3E.

18. ABTOpErpeCcCHOHHOE CIIEKTPAIbHOE OLICHUBAHUE.

19.CnexTpanbHOE OLIEHUBAHUE ABTOPETPECCUU-CKOIB3SIIET0 CPETHETO.
20.HenapameTpuueckre METOIbl CIEKTPATILHOTO OIICHUBAHUS.

21.PanunoremnoBoi koHTpacT. @opmyiisl Panes-/[xunca u [1nanka.

22.Paronoriomarniye moKpeITis. JKpaHUPOBAHUE.
23.Jluann u mnoBepxHOCTHM TnosokeHus. Ilenenru. TpuaHrymsanus HCTOYHMKOB

M3JIyYEHUS Ha IUIOCKOCTH. TPUAHTYJISALUN UCTOYHUKOB U3JIyYEHUS B IPOCTPAHCTBE.
24. ANTOpuUTMBI OLICHMBAHUSl HAMpABICHUS TMPUXOJA U3IYYEHHUS B aHTEHHBIX

peleTKax.

CocraBui
K.T.H., TouieHT Kadenpst PTC / N.C. Xomnomos /
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