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OueHouHble MaTepUayibl IO JUCHUIUIMHE "PaiMoTeXHUYECKUE CHUCTEMBbI"
coJiep>KaT COBOKYMHOCTh y4€OHO-METOJUYECKUX MaTepHAIOB (KOHTPOJIBHBIX 3aJaHUMH,
onucaHuii GopmM W mpoueayp), NpelHa3HAYCHHBIX ISl OLUEHKH KayecTBa OCBOCHHUS
00y4YarIIMMHICS 9aCTU OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI.

[lenb — OLEHUTH COOTBETCTBHE 3HAHUM, YMEHMM M YPOBHS NPHOOPETEHHBIX
KOMITETCHIIUM, OOydJarommxcsl 1ejsiM M TpeOOBaHUSIM OCHOBHOW 00pa3oBaTelIbHOM
nporpaMMbl 1o Hampabiienuto noarotoBku 11.03.01 "PamuorexHuka" kak B Xoje
MPOBEAEHUSA TEKYIIETO KOHTPOJIS, TaK U MPOMEKYTOUHOU aTTECTAIUU.

OcHoBHast 3agaya — OOECIEYUTh OLEHKY YPOBHS CPOPMUPOBAHHOCTH
npenycmorpenabix  OIIOII KOMIIETEHLIMM, NpHOOpeTaeMbIX OOyyaromumMes B
COOTBETCTBHHU C ITUMH TPEOOBAHUSIMHU.

KoHTponb 3HaHuii mpoBOaUTCS B (hOpME TEKYIErO0 KOHTPOJIS U MPOMEKYTOUHOM
aTTECTALMH.

Tekymuil KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C LEIBIO ONPEIEIICHHS CTENEHU
YCBOGHHSI y4eOHOTrO Marepuana, CBOCBPEMEHHOIO BBISBICHUS U  YCTpaHEHUs
HEJOCTaTKOB B MOJrOTOBKE OOYYalOIIUXCAd W MPUHATUS HEOOXOAMMBIX MEp IO
COBEPIICHCTBOBAHUIO METOJHMKHU IMPENOoJaBaHus Y4eOHON IUCHMIUIUHBI, OpPraHU3aluu
paboThl OOYyYaKOIIUXCS B X0J€ YUYCOHBIX 3aHATHM M OKa3aHUsS UM WHIAWBUIYaJIbHOM
MOMOILIH.

K KOHTpOJIIO TEKyIIeW yCIeBAEMOCTH OTHOCATCS IPOBEPKA 3HAHUM, YMEHUU U
HaBBIKOB, MPHUOOPETEHHBIX OOYy4YAIOUIMMHUCS HAa MPaKTUUYECKUX  3aHATUSAX U
nabopaTtopHbix pabotax. [Ipu BbINONHEHUM JA0OPATOPHBIX pPabOT NPHUMEHSETCS
CUCTEMa OLIEHKM «3a4T€HO — He 3a4yTeHo». KonudecTBo 1abOpaTOpHBIX padoOT 1o
KaXXJI0MYy MOYJIIO ONPEAeTIeHO yueOHBIM TpadUuKOM.

Ha mpakTtrueckux 3aHSITHSAX AOIMYCKAETCsS HCHOJb30BAHUE CHCTEMBI «3a4YTEHO —
HE 3a4TE€HO», WIN PEUTUHIOBOU CUCTEMBI OLIEHKH, IIPU KOTOPOM, HAIIPUMED, IIPABUIILHO
peleHHas 3ajjaua OLIEHUBAETCS ONpPeACTICHHBIM KoJndecTBOM 0auioB. [lpu mostamnHom
BBIMIOJJHEHUM Y4YyeOHOro mmjaHa Oamael cyMmMmupyroTcs. [lonoxuTenabHbIM HTOroM
BBITIOJIHEHUS IPOTPAMMBI SIBJISIETCS] ONMPEICTICHHOE KOJTUYECTBO HaOpaHHBIX OAJIIIOB.

[IpoMeKyTOUHBIIT KOHTPOJIb MO JUCUUIUIMHE OCYLIECTBISETCS MPOBEACHHEM
sk3ameHa. PopMa MNpPOBEAEHUS DSK3aMEHAa — YCTHBIM OTBET IO YTBEPKIECHHBIM
HK3aMEHAIMOHHBIM OmiieTaM, CHOPMYIMPOBAHHBIM C YYETOM COACpXKaHUSA yueOHOM
JUCUUIUIMHBL. B 3K3aMeHallMOHHBIN OMJIET BKIIIOYAETCS JIBa TEOPETHUECKUX Bompoca. B
polecce MNOATOTOBKM K YCTHOMY OTBETY 3K3aMEHYEMbId MOXET COCTABUTh B
NUCHbMEHHOM BUJI€ IUIaH OTBETA, BKIIOYAIOIIMNA B ceOsl onpeaeneHusi, BbIBOIbI (popmyil,

PUCYHKH.
Kpurepuu onennBanusi KoMneTeHuii (pe3yjabTaToB)
1) YpoBens ycBoeHUs MaTepuaia, NpeayCMOTPEHHOTO MPOTPaMMO.

2) YMeHue aHau3upoBaTh MaTepuall, yCTaHABIUBATh TPUUMHHO-CJICICTBEHHbIC
CBSI3H.



3) KagecTBO 0TBETa Ha BONPOCHI: MOJIHOTA, APTYMEHTUPOBAHHOCTb,
yOEXKICHHOCTh, JIOTUYHOCTD.

4) ConeprxaTesibHasi CTOPOHA U KaU€CTBO MaTEPUAJIOB, TPUBEAEHHBIX B OTUETAX
CTyZIeHTa 10 JaOOPAaTOPHBIM paboTaM, MPAKTHUECKUM 3aHATHSM.

5) Ucnonbp3oBaHUE TONOIHUTEIBLHOM JTUTEPATYPhl IPU MOATOTOBKE OTBETOB.

YpoBeHb ocBoeHMS CHOPMUPOBAHHOCTH 3HAHUHN, YMEHUN U HABBIKOB T10
JTUCIUTUIMHE OLIEHUBAETCS 10 CleAyrole mkane (0aJbHOU 1IKaje):

«OTJIUYHO» 3aCIYKHUBAET CTYACHT, UMEIOLINNA BCECTOPOHHEE, CUCTEMATUYECKOE
U [IyOOKO€ 3HaHHWE Yy4eOHO-POrpaMMHOI0 MaTepuaina, yMEHUE CBOOOJHO BBINOIHATh
3aJaHus, TPENYCMOTPEHHBIE NPOTrPaMMOM, YCBOMBIIWKM OCHOBHYK) M 3HAaKOMBIA C
JOTIOJIHUTENIBHOM JTUTEPATYPOH, pEKOMEHA0OBAaHHOM nporpammoil. Kak npasuio, oueHka
«OTJIMYHO» BBICTABISACTCS CTYJICHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX TMOHSITHN
JUCIUIUITMHBL B WX 3HAYCHWHW Ui mpuoOperaeMoil mpodeccuu, TPOSBUBIINM
TBOPUYECKHE CIOCOOHOCTH B TOHUMAHWHW, H3JIOKEHUU W HCIOIb30BAaHUU YYEOHO-
IPOrpaMMHOI0 MaTepuania.

«Xopomo» 3aciyuBaeT CTYIEHT, OOHApYKMBIIWWA IMOJHOE 3HAHHE Y4eOHO-
IIPOIPAMMHOI0 MaTepuala, YCIEIIHO BBINOJHAIOIMNA TPEAYCMOTPEHHBIE B IIPOrpaMMe
3a/1aHMsl, YCBOUBILHMI OCHOBHYIO JUTEPATypy, PEKOMEHIOBaHHYIO B mporpamme. Kak
IIPAaBUJIO, OLIEHKA «XOPOIIO» BBICTABIIAECTCS CTYJIECHTAM, ITOKa3aBIIMM CUCTEMATUYECKUN
XapakTep 3HAHUH MO JUCITUIUIMHE U CTIOCOOHBIM K MX CAMOCTOSITEIbHOMY TOTIOJTHEHUIO
U OOHOBJICHUIO B XOJ€ JalibHeHIed ydeOHoW paboThl W TpodeCcCHOHATBHOM
NEATEIIBHOCTH.

«Y10BJIETBOPUTEJIBHO»  3aCIy)KUBAC€T CTYJIEHT, OOHAPYXUBIIUN 3HAHUS
OCHOBHOTO  y4€OHO-TIPOrpaMMHOTO MaTepuasia B oObeMe, HEOOXOAUMOM  JUIs
JTadbHEWIe yueObl W MpeAcTosAlle pabdoThl MO CHENUATbHOCTH, CIPABIISIIONIANCS C
BBIITOJTHEHUEM 3aJIaHMM, IPELYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIM C OCHOBHOU
JIUTEPaTypoH, PEKOMEHI0BAaHHOU MIPOrPAMMOHM. Kak IIPaBUJIO, OLICHKa
«YIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYJEHTAM, JONYCTUBIIMM MOTPEIIHOCTU B
OTBETE Ha 3K3aMEHE U IPH BHIIIOJIHEHUH 3K3aMEHALMOHHBIX 3aJJaHui, HO 00JadaroIIuM
HEOOXOIMMBIMU 3HAHUSIMU JJIS UX YCTPAHEHUS MO/ PyKOBOJICTBOM IPEIOIaBaATEIIS.

«HeynoBJIeTBOPUTEJIbHO)» BBICTABISETCS CTYJIEHTY, OOHAPY>KUBIIEMY POOEIIbI
B 3HAHUSAX  OCHOBHOTO  y4ye€OHO-POrPaMMHOIO  MaTepuaia,  JOIMYCTUBIIEMY
NPUHITUITHATBHBIC OIMMMOKKA B BBIMOJHEHUU MPEAYCMOTPEHHBIX MPOTPaMMON 3aJaHUM.
Kak npaBwiio, OLEHKA «HEYIAOBJIETBOPUTEIBHO» CTABUTCS CTYIEHTAM, KOTOpbHIE HE
MOTYT IPOJIOJIKUTH 00yYEHUE UK MPUCTYNHUTh K NPOo(dhecCUOHATBHON IeITeTbHOCTH 110
OKOHYaHUHU By3a 0€3 TOMOJHUTEIbHBIX 3aHATHI MO0 COOTBETCTBYIOLIEH NUCIHUILINHE.

OuneHka «3a4YTEHO)» BBICTABISETCA CTYAEHTY, KOTOPbIA IIPOYHO YCBOMWII
MPEAYCMOTPEHHBI NPOTrPaMMHBIA MaTepHuall; NPaBUIbHO, apryMEHTUPOBAHO OTBETHII
Ha BCE BOIPOCHI, C MPUBEJACHUEM MTPUMEPOB; MOKA3al TITyOOKHE CUCTEMAaTU3UPOBAHHBIE
3HAHUS, BJAJCET IMPHUEMAMHU PACCYXKICHHS M COIOCTABISECT MaTepuall U3 Pa3HBIX



VCTOYHUKOB: TEOPUIO CBA3BIBACT C IPAKTUKOW, APYIMMH TE€MaMu JaHHOIO Kypca,
JPYTUX U3y4aeMbIX MPEAMETOB; 0€3 OIMOOK BHITOJHUI MPAKTUUYECKOE 3aaHHE.

OO0s13aTeNbHBIM YCIIOBHEM BBICTABJICHHOM OLICHKM SIBJSIETCS NpaBWJIbHAS peyb B
OBICTPOM WJIM YMEPEHHOM TeMmrie. J[OMOMHUTENbHBIM YCIOBUEM IOJIYYEHUS OLEHKU
«3a4T€HO» MOIYT CTaTh XOPOIIME YCHEXHU IIPU BBINOJHEHUH CAMOCTOSITEIbBHON U
KOHTPOJIBbHOU paboThl, CUCTEMATHYECKasl aKTHUBHAs pab0oTa HA CEMUHAPCKUX 3aHATHUSX.

OueHKa «He 3aYTEHO0» BBICTABIISIETCS CTYJEHTY, KOTOpbIA He crnpasuiicad ¢ 50%
BOINIPOCOB U 3aJjaHUM OWiieTa, B OTBETaX Ha JAPYTHUe BOIMPOCHI JAOMYCTHI CYIIECTBEHHBIC
omnOku. He MoXeT OTBETUTb Ha JONOJHHUTEIbHBIE BOMPOCHI, MPEIOKEHHBIE
npenoaasareneM. LlesocTHOro npeacTaBiIeHns O B3aUMOCBS35X, KOMIIOHEHTAX, 3Tarax
pa3BUTHS KYJIbTYphl y cTyAeHTa HeT. OLIEeHMBAeTCs KaueCcTBO YCTHOM M NUCBMEHHOM
peuH, KaK U IIpY BBICTABICHUU I10JI0KUTEIBHON OLICHKHU.

Tunosvie KOHmMpOJIbHblE 3a0aHUSL UL UHDBLE mamepuaol

[1y1aH NpaKTUYeCKUX 3aHATHI
I[EUIBHOCTB IICI\/JICTBI/ISI PaaAnOJIOKAIIMOHHBIX U paJuOHABUTAIIUOHHBIX CHUCTCM.
ITaccuBHBIE 1 AKTUBHBIS paarOIOKAlIMOHHBIC ITIOMEXH.
PannonansHOMEpBI.
Pannonenenraropsl.
KonTponbHOE 3aHsTHE.

asrOdE

Tumosble 32124 11 NPAKTUYCCKHUX 3AHATHI

Tema «laabHocTh aeictBus PJIC)

1. PaccuutaiiTe, BO CKOJbKO pa3 M KaK H3MEHUTCS JalbHOCTb JACUCTBUS
KOT€PEHTHOM M HEKOrepeHTHOW uMItyiabcHOM PJIC, ecnu CKOpOCTh BpallleHUsS aHTEHHBI
yMeHbIIUTCS ¢ 18 00/MuH 10 6 00/MHH MPU TPOUUX PABHBIX YCIOBUSIX.

2. Bo ckoibkOo pa3 M Kak HM3MEHUTCA JaJbHOCTh JEHUCTBUS KOTE€PEHTHOM
nmitynbcHoM PJIC, ecnu nnvHa madky yBenuuurtces B 16 pa3, IvMHA BOJHBI YMEHBIIATCS
B 10 pa3, a OIIP nenu yBenuuures B 2 pasa IpHu IMIPOYUX PABHBIX YCIOBUSIX?

3. ns  yaydimeHuss paspemraromieil CIoCOOHOCTH W JAIbHOCTH JICHCTBHS
JUIMTENBHOCT UMIyJibca KorepeHTHou PJIC ymenpmmmm B 2 pasa, a KH/
IIPUEMOIIEPENAIONIEH aHTEHHbl yBenuuwin B 1,25 pa3za. Bo ckonmbko pa3 M Kak
M3MEHUIIACH NanbHOCTh nercTBUsA PJIC npu npoynx paBHBIX yCIOBUSAX?

4. Tlpu wmopepuusanuu PJIC noOunuce ymeHbuieHUs Kod(dduimeHTa mryma
IIPUEMHOI0 YCTPOMCTBA € 5-M 0 3-X, NOBBICWJIM MOIIHOCTb IepeaaTdynka B 1,5 pasa u
yeennumin KH/I mpuemoniepenaromeit antennsl B 1,2 paza. MakcuManbHas TajlbHOCTb
oonapyxenus uemu ¢ DIIP = 10 M®> no moxepumsanuu coctaiasia 100 km. Haiimure
muHuManeHyto DIIP nenm (B M?), I KOTOPOM 0OECHEYMBAETCS Ta K€ JalbHOCTD
oOHapyKeHUs MOoCie MOJAEPHU3ALUU.



5. Bo ckoibko pa3 u Kak (MpHU IPOUYMX PABHBIX YCIOBUSIX) U3MEHUTCS JAIBHOCTD
neiicteuss PJIC ¢ 3epkanbHOM mpueMoniepenaroniel aHTeHHOW (UKCHPOBAHHOTO
paaunyca npu u3MeHeHuu Hecyiied yactotsl ¢ 1,4286 [T go 3 I'T'i?

6. Bo ckonbko pa3 u Kak U3MEHHUTCS NaibHOCTh AeicTBus PJIC npu yMeHbIIeHUH
temmepaTypsl Bo3ayxa ¢ 20°C g0 -20°C npu nmpodyux paBHBIX YCIOBUSX?

7. Haiigute moporoBoe OTHOUIEHWE CUTHAN-IIyM (B pa3ax) Il KOTE€pPEHTHOM
umiynbcHort  PJIC, ecnmm oHa goipkHa oOecneynmBaTh OOHApYyXKEHHE IIEIU ¢
BEPOSITHOCTSAMHU MPABUIILHOTO OOHAPYKEHUS U JIO)KHOU TpeBOTH B 30He 0030pa 0,9 u 10
® cooTBeTCTBEHHO, eciu YnciIo uMIynbcoB B mauke N = 100, mupuna cekropa 0630pa
o azumyTy — 360°, mo yriay mecta — 45°, pa3pemiarmiye CiocOOHOCTH M0 a3UMYTy H
yIJIy MecTa COOTBETCTBEHHO paBHbI oo = 3° um Of = 15°, makcumasibHas NaIbHOCTh
Rmax = 100 kM, pa3peraromas cnocoOHOCTh 1Mo AanbHOCTH OR = 150 M.

8. Haiitn manmpHOCTH TpsAMou Bumumoctu PJIC s ciydas MONOXKUTETHHOM
pebpakuud NOpu CTaHIAPTHOW aTtMocdepe U ciayyas OTCYTCTBUS pedpakuun (oda
3HAYEHHUS — B KM C TOYHOCTBIO JI0 OJIHOTO 3HAaKa MOCJE 3alsTON), €CM BbICOTa AHTEHHBI
HaJI MOBEPXHOCTHIO 3eMuin Ny = 25 M, a BbicoTta mosneta e Hy = 100 m. Pagunyc 3emmn
OPUHATH paBHBIM R; = 6370 kM.

9. Haittu nmanpHOCTH TpsiMoii BuauMOcTH PJIC s crmydas MONMOXKUTENBHOM
pedpakuuy, Ipu KOTOPOM MOKa3aTeiab MPEJIOMJIEHUS C POCTOM BBICOTHI Ha KaKJbId
KWJIOMETp yMeHbInaercsa Ha 5-10°, u ciaydas orcyreTBus pedpakuum (06a 3HaYEHUS — B
KM C TOYHOCTBIO JO OJIHOTO 3HAaKa IIOCJIE 3alaToM), €CIM BBICOTA AHTEHHbI Haj
MOBEPXHOCTBIO 3eMiid h, = 15 M, a Beicota mosera meaud H, =200 M. Paguyc 3emnm
OPUHATH paBHBIM R; = 6370 kM.

10. Haiitu manbHOCTh TpsiMoi Bumumoctu PJIC mnst ciaywas monoXUTEIbHOU
pedpaxuun npu dn/dH = -3-108 M u cirywas orcyrerBus pedpakuun (06a 3HaUECHUS —
B KM C TOYHOCTBIO JI0 OJIHOIO 3HaKa IOCJE 3alsToM), €CIM BbICOTA AHTEHHbI Haj
MOBEpXHOCTHIO 3eMiid h, =20 M, a BbicoTa mosera mead H, =500 M. Paguyc 3emm
OPUHATH paBHBIM R; = 6370 kM.

11. Cnytauk  cuctembl GPS BeIBeleH Ha Te€OCTAlMOHAPHYIO OpPOWUTY HaX
skBatopoMm Ha BbicoTe H =20000 km. Ha xkakux mmMpoTax BO3MOXKEH MPHEM
uH(pOpMalMK OT CIYTHUKA MPU HAXOXKACHHHM IMOTPEOUTENsT Ha MOBEPXHOCTU 3€MJIIU?
AHTEHHY CIIyTHHKa CUMTAaThb HEHAIIpaBICHHOW. Pannyc 3emuin NPUHATH pPaBHBIM
R; = 6370 km.

12. Haiinure rpamuent kodpdumuenta upenomnenus dn/dH (8 m?), ecim
DKBUBAJICHTHBIM pamuyc 3emum paBeH 9010 km. Yemy paBHa IanbHOCTH IPSAMOU
BUANMOCTH TIPH Takoil atmocdepe (B KM), €CIM BBICOTA TOJETa IEIH COCTaBISIET
H. = 225 M, a BeICcOTA ITOXBEMA aHTEHHBI Ny = 25 M?

13. Haiimure rpagument koddduuuenta mpemomnenus dn/dH (8 m?), ecimm
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SKBUBAJICHTHbIA paguyc 3emuin paBeH 7043 km. UeMy paBHa JaidbHOCTh MPSIMOM
BUJUMOCTH TIpU Takoil atrmocdepe (B KM), €Cld BBICOTA MOJETa IEJIM COCTaBISET
Hy. = 400 M, a BbIcOTa ITOXbEMA aHTEHHEI hy, = 16 M?

14. Bpaxkeckuii OECHWIOTHBIM JIE€TATENbHBIA amnmapar, JIETEBIIMA Ha BBICOTE
H,=100 M Hag mMOBEpXHOCTHIO 3€MJIH, OBLI COWT paKeTOM 3CHUTHO-PAKETHOTO
komiiekca (3PK) cpasy ke mocne ero momananus B 3oHy Buaumoctu PJIC 3PK.
Haiimute BbicoTy mombema aHTeHHbI 3PK ha (B M), ecnmu maiabHOCTH 10 LeinH B
OTCYTCTBHUE pedpaKkilii B MOMEHT €€ MopaxeHus: coctaBuia 50 kM.

15. Onpenenute AalbHOMEpPHYIO TmorpemHocTh AR (B M), BBI3bIBaEMYyIO
MOJIOKUTENIbHONU pedpakiiueil, Korjaa paguoBoiHa pacrnpoctpansercs mexay PJIC u
1ebpl0 B Tpormocdepe Mo ayre OKpyKHOCTU pamuyca Rz ,y = 8500 kM u u3MepeHa
nanpbHOCTh o memn R =500 kM, MO CpaBHEHHMIO CO cCiydaeMm, Korja pedpaxius
OTCYTCTBYET. BricoTamu o ibeMa aHTEHHBI U TI0JIeTa eI MpeHeOpeyb.

16. Onpenenute galbHOMEpPHYIO TmorpemHocTh AR (B M), BBI3BIBaEMYIO
MOJIOKUTENbHOU pedpakiiueii, Korjaa paguoBoiHa pacrnpocTtpansercs mexay PJIC u
1eiabplo B Tpormocdepe Mo ayre OKpyKHOCTH pamuyca Rz .y = 8000 kM u u3MepeHa
JanbHOCTh o menmun R =250 kM, MO CpaBHEHHMIO CO CiydaeMm, Korja pedpaxiuys
OTCYTCTBYeT. BricoTamMu o ibeMa aHTEHHBI U TI0JIeTa IEJIH PeHeOpeyb.

17. Haiitu nanpHOCTH ACHCTBHS HMMIYJIbCHO-AomIepoBckoi BPJIC (B kM) ¢
gactoroir fo =36 T B moxaeBoM oOiiake, €Clid 3aTyXaHHUE PaJMOBOJIH COCTAaBJISET
4 nb/xm, nuametp anteHHbl d = 30 cMm, MomHOCTh niepeaaTanka P = 500 Bt, DIIP nemu
S =0,5 M, K03 PUIKEHT IIyMa OIPUEMHUKA Ky np = 5, IIOPOrOBOE OTHOLIEHHME CUTHAJ-
myM (uop = 3, MpOU3BE/IEHNE MOCTOAHHONW bonbliMaHa Ha TeMmIiepaTypy OKpYKaroliei
cpensl kTo = 4-10% Br/T'n, paspelnaromas crioco6HoCTs 1o gansaoct dR = 75 m. KITJT
AHTEHHOTO TPAKTa U MOTEPSAMHU MPpU 00paboTKe MpeHeOpeyb.

18. Bo CcKoJIbKO pa3 yMEHBIIUTCS JAIBHOCTh JEHCTBUSI KOTE€PEHTHO-UMITYJIHCHOM
PJIC ¢ momocteio P =1 kBt, KH/ G = 2000, yactoroii fo = 3 I'T'y npu yBennueHUH
3aTyxaHus paanoBojiH B atMocdepe ¢ 0,05 mo 0,3 nb/km, ecnu MomHOCTh myma Py =
102 BT, a PJIC nmomxHa oOHapy)XMBaTh Ha MaKCHUMaJbHON nainbHOCTH 1enb ¢ DIIP
S=10M? Cc BEpOATHOCTHIO NPABMILHOTO OOHapyxkeHus D = 0,95 mpu KoamyecTse
MMITyIbcOB B mauke N = 64 u BepoaTHOCTH J0KHOM Tpesorn F me Gomee 10°? KIIJ|
aHTEHHOTO TPAKTa U MOTEPSAMHU NpU 00paboTKe MpeHeOpeyb.

Tema «IlaccuBHBIE U AKTHBHbIE PAANOJIOKANUOHHBIC MOMEXH))

1. Onpenenure LEHTPAJIbHBIE YACTOTHl CIEKTPOB OTPAKEHUH OT 3EMHOMN
MOBEPXHOCTH, €CIM HOCHUTENb UMIYJIbCHO-AoIIepoBckoil BPJIC nBuxkercs co



ckopocthio V = 1800 xkm/4, Hecymiast yactota fo = 36 [T, yron Busuposanus 3= 60°, a
MaKCHMaJIbHAsl OJTHO3HAYHO U3MepsieMasi AATbHOCTh Rmax = 3 KM.

2. Ompenenure «cCjlembie» JaNbHOCTH H CKOpocTH uMmynbcHbIX PJIC ¢
gactotamu nopropenus: 1) 2 k', 2) 10 k', 3) 50 k', ecu padodas gacrora PJIC fo
=10ITm.

3. Ompenenure «cnenbie» ckopocTu (B M/c) ummynbcHon PJIC ¢ punbrpom UIIK,
eciii B PJIC ucnonb3yercst BOOYISIUS 4aCTOTHI MOBTOPEHUsT UMITyabcoB F1 = 1 k' u
F2=1,2 xI'u, a nimua BoiHsl PJIC A = 3 cMm.

4. Omnpenenute pabouyro yactoTy (B ['T'm) mmmynscuoi PJIC ¢ ¢punstpom UIIK,
eciu B PJIC ucnonb3yeTcss BOOYSLIMUS 4acTOThl MOBTOPEHUsI uMiyiabcoB F1 = 1,5 kI,
F>=1,6 kI'mu F3 = 2 kI'1, a mepBas «cienas» ckopocTh Ver = 1080 xm/4.

5. Paccuuraiite yactoty noBTopenus (B kl'1m) mmmynscoB PJIC, mpu koTopoi
IIMPUHA CTIEKTpa O0JIaKa JUTOJBHBIX OTpa)kaTesiel ¢ TayCCOBCKOM (HhOpPMOM CIIEKTpa |
K03 pureHToM MexiepuoHoi koppensiuu p(T) = 0,991227 paBna 60 I'm.

6. Haiimute xodddunmentsl mnomaBieHus (B Ab MO MOIIHOCTH) MaCCHUBHOM
MIOMEXH C TaycCOBCKOM dopmoii criektpa punbrpamu UYIIK nepBoro u BTOporo mopsiika,
€CJIM MaKCUMaJlbHasi OJIHO3HAYHO HU3MepseMas HMabHOCTh Rmax = 150 kM, a mmpuHa
criekrpa momexu Af; = 100 I'm.

7. Haiigure xo3ddummentsr mnopasneHuss (B b MO MOIIHOCTH) MaCCHUBHOM
MIOMEXH C TayccoBckoi (opmoil ciextpa ¢punbtpamu YIIK nmepBoro u BTOpOro nopsuka,
€CIM TMEepUoJ| CIEIOBAHUS HUMITYIbCOB I, = 0,5 Mc, a mUpUHA CIOEKTpa MOMEXH
Af, =40 TI'n.

8. Haiimute xo3ddunmentsl mnonaBieHus (B Ab MO MOIIHOCTH) MTaCCUBHOM
MOMEXU B BHUJE BECOBOM CyMMBI MOMEX C TayCCOBCKOM M pe30HaHCHOW ¢dopmamMu
cnektpa ¢unstpamu YIIK mepBoro m BTOpOro mnopsjaka, €clyd JI0Js TayCCOBCKOU
coctaBisitoneit o = 0,95, a otHocuTenbHas mupuHa cekrpa momexu Af, T = 0,05.

9. Onpenenure MUHUMANBHBIA TOpsAnokK (umsTpa UIIK, HEoOXoauMmbIi s
MOJIaBJIEHUS 10 YpPOBHS IIyMa IMAaCCMBHOM IMOMEXHM C TayCCOBCKOW (hOpMOW CHEeKTpa U
mmpuHoit cniektpa Af, =501, ecnu orHomieHwe urymM-omexa (IO MOITHOCTH)
A =-50 1b, a nepuon cnenoBanust ummnynbcoB PJIC T, =2 mc.

10.06ecnieunt 51 TMOJABIEHUE IACCUBHOW MOMEXU C PE3OHAHCHOU ¢dopMoit
CIIEKTpa U OTHOCUTENbHOW mmMpuHON criektpa Af,T = 0,01 1o ypoBHs miyma GHIbTp
UIIK 6-ro mopsiiaka, €clid OTHOIIeHuEe ImyMm-miomexa (mo momrHoctr) A = -20 nb?
OO06ocHyHTE CBOIT OTBET.

11.Bo ckosibKO pa3 M Kak u3MeHuTcs AanbHOCTh aeiictBusa PJIC mpu ALUIL u3
BBIHECEHHOM TOYKH MPOCTPAHCTBA, €CJIi KOA(D(DUIIMEHT KOPpeTAIuy MOMEXH B KaHallax
KoMmIieHcaropa p ysenuuures ¢ 0,995 no 0,999?
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12. Bo CKOJBKO pa3 MpU MPOYMX PABHBIX YCIOBHUSX OTIWYAIOTCA AATbHOCTH
oOHapyxeHus menu npu mnoctaHoBke AIIl, ecnru B mepBoM ciydae 1elb H
MOCTAHOBIIMK HaxoJsATcs B oOcHOBHOM Jsenectke JIHA, a Bo BTopoM ciydae
MIOCTAHOBIIMK TIOMEX JeHCcTBYyeT mo Bropomy Jienectky JIHA ¢ ypoBHem Ksx = -17 nb
(o momHOCcTH)? PaccTostHUS 10 LENH U NOCTAHOBIIMKA TIOMEX CYUTATh OJUHAKOBBIMHU.

13.Bo ckompko pa3 W Kak H3MEHHUTCS JainbHOCTh JneiictBus PJIC mnpu
CaAMOTPUKPBITUU TENM TMPULETHbHONM aKTUBHOM moMexoil, eciu KodhuimeHT
KOppeJsINMK MOMEXM B KaHallax KomreHcatopa p yBenuuutca ¢ 0,99 no 0,9941, a
momHocTh 1 KH/I reneparopa nomex yBenunuarcs B 1,3 paza?

14.PaccuuTaiiTe BEpOSITHOCTH JIO)KHOW TpeBoru F mpu BosaeiictBum Ha PJIC
AIIII, cnekTpaibHas IUJIOTHOCTh KOTOPOM MPEBOCXOAUT CHEKTPAIBHYIO IUIOTHOCTH
MOIITHOCTH IIyMa MPUEMHUKA B 1) u = 2, 2) Qu = 5, 3) qu = 10 pa3, eciau n3HAYAIBHO
napameTpbl PJIC paccunrtanbl Ha OOHAapyKEHHE TOJIE3HOTO CUTHAJA CO CIy4YalHBIMU
HavdaJibHOUW (a3oil u aMmMIuTyqo Ha ¢GoHe COOCTBEHHBIX IIYMOB IPUEMHUKA C
BEPOATHOCTHIO JI0kHOM Tpeoru F = 107°. Iloporosoe nHampskennme Unop CUMTATEH
(bUKCHUPOBAaHHBIM.

15.PaccunTaiiTe BEpOSTHOCTh MPaBUILHOTO OOHapykeHus D npu Bo3znelicTBun Ha
PJIC ALIII, cnekTpanbHas IJIOTHOCTh KOTOPOM MPEBOCXOUT CHEKTPATBHYIO TIOTHOCTh
MOIITHOCTH IIyMa TpueMHHUKa B 1) Qu = 2, 2) u = 5, 3) gu = 10 pa3, ecnu u3HAYAIBHO
napameTpbl PJIC paccuntanbl Ha OOHAapy:KEHHE MOJIE3HOTO CUTHAJA CO CIy4YalHBIMU
HayaJibHOW (a30oil ¥ aMIIMTyIod Ha (QoHE COOCTBEHHBIX IIYMOB IPUEMHHUKA C
BEPOATHOCTAMH JIOKHOM TpeBoru F = 10° u npasunsHoro ooHapyxenus D = 0,95. Ipu
pacuere moJjiaraTh, 4To noporoBoe HampsikeHue Unop M3MEHSIETCS JIsi CTaOMIM3aIuu
JI0KHOM TPEBOTHU.

PaguonanbHoMepbI

1. Paccumraiite panbHOCTH J0 1enu (B kM), usMmepeHnyto YPJl, ecnu
ucniosib3yempii  JIUM  curman obOecmednmBaeT pa3pemialoNIyld  CIOCOOHOCTh 10
nampHOcTH OR = 300 M, mepwos MOIyIUPYIOIMIETO MHIOO0PA3HOTO HANPSHKCHUS
Tu = 4 mc, a u3MepeHHast pazHocTHast yactora F, = 80 kI w.

2. YemMy paBHO MHHHMMajdbHOE u3Mepsiemoe npu nomomu YPJl paccrosHue
(B MeTpax), €cid TMpH NEpPUOJe MOIYJIUPYIOLIET0 MUIO00pPAa3HOTO HANPSIKEHUs
Tw = 10 Mc u paznoctHOM yactote Fp = 5 k['11 M3MEepeHHOe pacCTOSIHUE COCTABUIIO 6 KM?

3. Bo CKOJNBKO pa3 U Kak M3MEHUTCS OTHOCHTENbHAS MOTPENIHOCTh U3MEPEHMS
pazHoctHoit 4vactoTel B UPJ OF = (foep — Fp)/Fp, eciim mepuwon MoOmynupyrolero
HI000PA3HOr0 HAIPSDKEHMS Ty YBEIUYHUTCS B 5 pa3 IpHU MPOYMX PABHBIX YCIOBHSX, a

MCPBOHAYAJIBHOC OTHOIICHHUC BPCMCHH 3aIACPKKH OTPAXKCHHOI'O CHUTHAJA tR k Tu
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coctasisio 0,017

4, PaccuuraiiTe DanbHOCTH JI0 Lienu (B MeTpax), udmepeHnyro UPJl ¢ mauHOM
BOJIHBI A = 3 cM, ecii ucrnonb3yeMbiii JIUM curnan umeer aeuaryio 4actoTel B 200
pa3 MEHbBIIIE YaCTOThl HECYIIEH, IEPUO]l MOLYIUPYIOIIETO MUI000PA3HOTO HAMPSHKEHUS
Tw = 5 Mc, a u3mepenHas pasHoctHas yactota F, = 80 xI'1.

5. Haiimute wusmepennyro YPJ| nmanpHOCTE (B MeTpax), €ClIM H3MEpUTENIEM
YacTOTHI 32 MEPUOJ MOAYISIUHU MOCYUTaHO 400 UMITYJILCOB, IEPUOJ MOYJISILIUM MHOTO
OoJbIIE MAaKCUMAJIBHOTO BPEMEHHM 3aJIepKKH CHUTHajla OT LEIH, a HIMPUHA IOJIOCHI
nponyckanusa npuemnuka YP /[ pasna 40 MI'i?

6. HaiimuTe CKOpPOCTh WM3MEHEHUS YaCTOThI MOJYJIHUPYIOMIETO MHUI000pa3HOTO
Hanpspkenus df/dt(MI'/c), ecnm nipu paznoctHoi dactore Fp, = 4 xI'm m3mepennoe YP /]
paccTosinue coctaBmiio 10 km?

7. Kakue 3nauenust nampHOCTH R (B kM) Oymyt m3mepenst OPJ] ¢ wacroroii
u3nyuenus 15 k['1, ecnu 3HavueHHWs HAMpPsDKEHUS HA BbIXOJaX (a30BBIX JIETEKTOPOB
KBaJIpaTypHbIX KaHAJIOB IMPUEMHUKA PaBHBI MO MOJIYJIO, HO MPOTHUBOMOJOXKHBI IO
3HaKy?

8. Uemy paBHa uszmepenHass ®PJl nanpHOCTH R (B MeTpax) /10 HEMOJBHKHOTO
o0BbeKTa, €cii M3MepeHHas pa3HocTh (a3 y = 90° a npu JBMIKEHHH OOBEKTa C
paararbHON CKOPOCThIO 90 KM/4 JOTIepOBCKU cABUT YyacToThl Fy = 0,1 ['a?

9. da3oBblii  pamuomaibHOMep paboraeT Ha dactore fo=100klm, a
HETOJBMKHBIA PATMOOTPAKAIONINI 00BbEKT HAXOJUTCS OT HEro Ha paccTostHuH Ro = 16
kM. Kakast manpHOCTB 10 00bekTa (B KM) OyneT usmepena takum OPJ?

10.Kakue 3Hauenuss nanpHOocTH R (B kM) OymyTt m3mepenbl ®PJ] ¢ uacroToi
m3nyuenus 10 x['1, ecnu 3Ha4YeHHWs HAMpPsDKEHUS HA BbIXOJaX (a30BBIX JIETEKTOPOB
KBaJIpaTypHBIX KaHAJIOB MPUEMHHUKA PaBHBI MEXY COO0OM?

11.VIMmynbCHBIA paiMoAaiIbHOMEDP HMMEET MOTPEIIHOCTh U3MEPEHHs AalbHOCTU
AR =15 m. YUemy paBHO u3mepeHHoe TakuM PJ| 3HaueHue nanpHOCTH R (B KM), eciu
nokaszanus ero cuerunka N = 30007

12. Uemy paBHa U3MEpPEHHAs O LIEIH JaIbHOCTh (B KM), €CJIM 32 BPEMS 3aJIEPKKU
CUTHaja OT LEJU I'eHEPaTOp CYETHBIX UMITYJILCOB UMIYJIbCHOrO PJI, mMeromuii yacToTy
F = 20 MTI'n, BeipaGotan 50000 uMITynbCOB, a MCMONB3YEMBIH IS CYETa WMITYJIbCOB
JIBOMYHBIN CUETUUK SIBIISIETCA 1S5-pa3psiaHbiM?

13.ViMmmynbCHBIA AampHOMEp H3MEpHi paccrosiHue R =18 kM 1Mo moka3aHusm
cuetunka N = 600. Onpenenure 4acTOTy Te€HEpaTOpa CUETHBIX UMITYJIbCcOB (B MI ).
14. Onpenenvite MUHUMAIIbHYIO Pa3psiTHOCTh CUETYUKA UMITYJILCHOTO PaIMOJATIbHOMEDA,

9



KOTOPBIM MO3BOJSET U3MEPATHh NAIBHOCTD 10 75 KM M UMEET MOrPEIIHOCTh U3MEPEHHUS
AR =10 m? Paguone/ieHraTopsl

1. PaccuuTaTh CKOpPOCTH BpalllcHHS aHTEHHBI paguoMaska 2 (00/MHH), eciau
U3MEPEHO 3HaueHue azumyTta o = 240°, a Mexay NpUeMOM ONOPHOTO CHUTHAlla H
MOMEHTOM OpHMEHTAllMM Jy4Ya AWarpaMMbl HAIIPaBICHHOCTH AHTEHHBI paguoMasika Ha
00BeKT mpouuio At = 5 cexkyHz.

2. CkopocTh BpallleHHsI aHTeHHbI paguomasika () =5 o0/mMuH. Kakoe 3HaueHue
azuMyTa oL OyJIeT MU3MEpPEHO, €ClIM MEXAY MPUEMOM OIOPHOTO CUTHaja U MOMEHTOM
OpUEHTAIIMU Jiy4ya JuarpaMMbl HAIMPaBICHHOCTH AHTEHHBI paJHoOMasika Ha OOBEKT
npouuto At = 11 cexynz.

3. Uemy paBHO HU3MEpPEHHOE aMIUIUTYIHBIM pPAJAUOINEIEHIaTOPOM 3HAYCHUE
a3uMyTa o, €CIM CKOpOCTb BpamieHusi ero aHTeHHbl (2= 10 00/MuH, HadambHOE
MOJIO)KEHUE AHTEHHBI — IOr-CEBEP, a 3aKOH M3MEHEHHMsS OrumOarouieil HanpsyKeHUs Ha
BBIXOJIE JIMHEHHOM yacTu npremuuka U(t) = exp{-n?(t-2)%2,8}.

4. Tlpu KakKOM PacCTOSIHUM MEX]y PUEeMHUKaMu (pa3oBoro paauornencHratopa d
(B M) npu pa3HOCTH xo0/1a BOH 90° u3mepeHHsli nesnenr o = 60°, ecinu paboyas yactoTa
nenenratopa fo = 403 MI'n?

5. Anrtenna PJIC npexacraBisier coOOW KBaJpaTHYIO 3KBUIMCTAHTHYIO PELIETKY,
cocrosiyt0 M3 Ny = 1600 wusnyuatenedt W IIUPUHOM Jyya AWarpaMMbI
HarnpaBiieHHocT A = 3,581°. Halimute yrioBble KOOpAMHATHI Ieiau (Yrojg MecTa u
a3UuMyT B T'pajycax), €CIM Pa3HOCTb XOJia BOJIH, IPUHUMAEMBIX Mapod BEPTUKAIbHO
pacmoJIOKEHHBIX Hu3mydaresei, coctabisieT 20 % OT IJIMHBI BOJHBI, @ Pa3HOCTh XOJa
BOJIH, MPUHUMAEMBIX IApOH TOPU3OHTAIIBHO PACIIOJIOKEHHBIX H3IydaTesiei, paBHA
HYJIIO.

6. Anutenna PJIC mnpencraBnser co0Oi MPSIMOYTOJbHYIO SKBHAWCTAHTHYIO
pemietky U3 Nysp = 2000 m3myyaTeneil; mupuHa Jiyda AUarpaMMbl HalpaBJIEHHOCTH B
a3UMyTaJIbHOM TIJIOCKOCTH A@Q B 5 pa3 Oousbllle MIMPHUHBI JIyda B YIJIOMECTHOM
wiockoct A@g. Ilpu yactore 3ommupyiomiero curiana fo = 3 I'T'n xoadduimeHt
ycunenus anteHHsl G = 6283. Haiiaure yrioBeie KOOpAWMHATHI LU (Yroid MecTa H
a3UMyT B Tpajycax), €cClid pa3HOCTh (a3, MPUHUMAEMBIX TAPONW BEPTHKAIHHO
paCIOJIOKEHHBIX — W3Nydaresneil, cocraBiuser yp= 155,89°, a pasHocte (a3,
MPUHUMAEMBIX [MAPON TOPU30HTAIBHO PACHOI0KEHHBIX U3TydaTeiel, paBHa Yo = 45°.

7. Onpenenure yucio uznydarenaeid N B SKBUIUCTAHTHOM KBaJpaTHON aHTEHHOMN
pelieTke, eciu npu u3MepeHHoM azumyte o = 30°u yrie mecta 3 = 0° pazHocTh (a3,
U3MEPEHHBIX MEXKy KpailHUMHU TOPU30HTATBHBIMU 3JIEMEHTAMU PEIIETKH, COCTaBISET
Sm panuad. PaccTosiHue Mexy COCETHUMHU W3Iy4YaTeIsIMU B PEUIETKE PABHO MOJIOBUHE
JUTUHBI BOJIHBL.

8. Ilpu TpuaHTyIsIMM 1IEIH TIeJieHraTopaMu 1 1 2 u3MepeHsl nejieHru o = 60° u
o2 = 120°. Haiinure paccTosstHue A0 LEeNUM MO JUHUM Tpasep3a R (B kM), eciu
NICJICHTaTOPBI Pa3HECeHBI Ha paccTosiHue 0a3nl d = 34,64 kM.
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9. Kakoe paccrostaue Rz (B kM) OyneT M3MEpPEHO BTOPBHIM IEIEHTaTOPOM MIpH
TPUAHTYJISIIIUN, €CIU PACCTOSIHUE, U3MEPEHHOE IEPBbIM IEJIEHraToOpoOM, COBMANAET C
pacctosHMeM 10 JUHWH TpaBep3a, 0aza d = 40 kM, a W3MEpPEHHBI BTOPHIM
NEJIEHraTopoM yrou oz = 120°7?

10.Yemy paBHO paccTostHHE (B KM) IO JMHUHU TpaBep3a J0 LeJ NpU pa3HECEHUN
NICJICHTaTOPOB TPUAHTYJISAIIUOHHOM cHCTeMbI Ha 0a3y d = 50 KM, eciiM JIMHUY TEJICHIOB
NEPECEKAIOTCS MO MPSIMBIM YIJIOM, @ YTOJ, U3MEPEHHBI BTOPBIM MEJIEHIaTOpOM, B 3
paza 0oJibIlle YeM YToJl, Hi3MEPEHHBIN ePBhIM?

11.1Tpu TpuaHTyasiUMK LEeaU nejaeHratopamMu 1 u 2 u3mepensl nenedru @1 = 120°
u @2 = 150°. Haiigute KoOpAMHATHI LI€TTM HA TUIOCKOCTH, €CIU Pa3HUIlA PACCTOSHUM OT
nejeHraropoB 1o 1enu cocrabimsier AR = 36,6 kM. Havano cucreMbl KoopauHaT
pacnoyioKEHO B TOYKE pa3MeUleHusi nesieHraropa 1, a ocb X COEIUHSAET TOYKH
pa3MeIeHus MeJICHraTOPOB M HAMpaBlieHa B CTOPOHY IeJieHraTopa 2.

12.PJIC umeer SKBUAMCTAHTHYIO AHTCHHYIO PEIIETKY C JIMHEHHBIM pa3zMepoM
L=70cm u pabGoraer Ha uactore 3 ITu. B HampaBieHun HOpMaIM K PEIIETKE
obecneunBaerca mmpuna JIHA (mo yposuio 0,5), paBnas [1 + 0,25(N-1)]°, rne N —
HOMEp MO CIHUCKY B XypHase. Kakoil meneHr (B rpaaycax ¢ TOYHOCTBIO JIO BTOPOTO
3HaKa IOCJe 3amnsaToi) OyJeT M3MEpEeH TaKoW aHTEHHOW, €Clid pa3HOCTh (a3 MexXIy
COCEJTHUMHU AJIEMEHTAMHU pelIeTKu paBHa 30°?7

KonTponbsHbie paboThI ¢ pelieHre 3aad cAalTcs Mo TpaduKy Ha MPOBEPKY, IPH
YCIIOBUY BBITIOJIHEHHS] KOHTPOJIBHBIX PaOOT CTYJCHT IOMYCKAETCS K Cc/ladye dK3aMeHa.

MaTepI/IaJILI KOHTPOJIA OCBOCHUA TUCHUILIMHBI «PagnorexHuyecKkue CUCTEMbD»

IlepeyeHb BONPOCOB /IJIsi KOHTPOJISL M POMEKYTOUYHOM aTTecTalnu (IK3aMeHa)
1. Ob1ecucTeMHbIE TOHSITHS U ONIPEACIICHUS
2. Knaccudukanus paanoaoKaluOHHBIX CUCTEM
3. Metoap! onpeaenenus koopaunat B PJIC
4. UMmmynbCHBIN B Pa30BbIi METOIBI ONIPEICIICHUS TATbHOCTH
6. YacToTHBII METOJ ONIpeeNICHUs TaTbHOCTH
7. MeTopl U3MEPEHUS YTI0BBIX KOOPUHAT
10. TlocnemoBaTenbHBI W PacTpOBBI METOABI 0030pa MPOCTPAHCTBA MPHU TMOUCKE
curtainoB B PTC
10. BuHTOBOM, CriUpaibHbIA U KOHUYECKUU METOJbI 0030pa MPOCTPAHCTBA MIPU TTOUCKE
curHaiioB B PTC
11. Vpasuenue nanpHocTH nericteust PJIC B cBOOOIHOM IIPOCTpaHCTRBE.
12. Bausinue atMocdepsl U MOICTUIIAIONICH TOBEPXHOCTH Ha AAJIbHOCTH AeicTBus PJIC
13. ITaccuBHbIe TOMexH B POC.
14. YpaBuenue nanvHoctu aerctBus PJIC B yclIOBUSIX MTACCUBHBIX TOMEX
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15. CHwxeHHEe PpaJMOJIOKAIMOHHOM 3aMeTHOCTH Iiener  (ymeHbiienue OIIP
3alIUIIAeMbIX 00BEKTOB)

16. CnexTpabHO-BPEMEHHBIE XapaKTEPUCTUKH IMTACCHBHBIX TTOMEX

17. Xapakrepuctuku cuctem C/LI

18. Xapaxkrepuctuxu 3¢ pexruBHoctu cucrem CIL u Bnustomre Ha HUX (PaKkTOPhI

19. Mertoas! 3ammrel PJIC oT macCUBHBIX TOMEX

20. DddexT cenbIx CKOPOCTEH U METOJIBI €T0 YCTPAHEHUS

21. MHorokaHanbHbIe GUIBTPHI KOT€PEHTHOTO HAKOIIJICHUS! CUTHAJIOB.

22. AXTUBHBIE TIOMEXH U METO/bl OOPHOBI C AKTUBHBIMHU MIOMEXaMHU

23. YBosIIre TOMEXH 10 JATLHOCTH, CKOPOCTH U KOMOMHUPOBAHHBIC TTOMEXH

24 MeTo1bI 3aIUTHI OT YBOJSIINX ITOMEX

25. Bropuunas 00paboTka paavojiokanmoHHON wuHMopManuu. Cxema ajaropurMa
aBTO3aXxBaTa TPACKTOPHUHU.

26. PammonaBurammonusie  cuctembl. CocTaB, OCHOBHBIE  OIpPEACICHUS W
KJ1accupuKaIys

27. CrucTeMbl KOOPAMHAT M CTAHIaPThl BPEMEHH, UCIIOIb3YEMbIC B PaTHOHABUT AIIHH.

28. Permenue HaBUTAITMOHHON 3a/1a4H.

29. lanprocTs neiicteuss CPHC.

30. Crpyktypa nepenaBaembix curiagoB CPHC I'JTTOHACC

31 Crpykrypa nepenaBaembix curaaioB CPHC GPS

32. TouHOCTH MECTOOTIPEICTICHUS CITyTHUKOBBIMHU CHCTEMAaMH HaBUTAIIHH.

33. MeTo/1bl MOBBIIIEHUSI TOUHOCTH MECTOOMPEICTICHUS

34. Ilomexu CTyTHHKOBBIM CHCTEMaM HaBUTAIUH.

35. Pagnorexunyeckue cuctembl ynpasieHus (PCY). CTpykTypHBIE CXEMBI CHCTEMBI
CaMOHABEACHHS M KOOPAUHATOPA.

36. Pagunorexuuyeckue cucreMsl ynpasienus (PCY). Meronpl HaBeeHUS.

37. OnHOKaHAIBHBIE W MHOTOKAHAIBHBIC PAIUOTEXHUUECKHE CHUCTEMBI Iepeaadn
uHpopMau

38. CtpyktypHbie cxembl PTC I1M ¢ 4acTOTHBIM U BpEMEHHBIM pa3/ieIeHUEM KaHAJIOB.
39. Ocuorusie (nHpopMarmonnsie) nokazarenu PT CIIN. ®opmyna [llennona

Bonpocsl Aj1s1 KOHTPOJIs1 ycBoeHus nmpeaycMoTpeHHbIx PIIJI komnereHumi
. OcHOBHBIE METOIBI Onpeaesienns gaibHocTH B PJIC.
. MeToapl onpenesieHus: yrioBbeix KoopauHar nenei B PJIC.
. Metosl 0030pa mpocTpaHCcTBa Mpu noucke curHaio B PTC
. Onpenenenue nanpHoctu aercteus PJIC.
. [lomexu oOHapyKEHUIO LIeTIeH B PaIUOJIOKAIUH.
. CucTeMbI CEeNEeKIMN IBUKYIIUXCA EJIEH U NX XapAKTEPUCTUKH.
. PagnonaBuranuonnsie cucteMmbl. COCTaB, OCHOBHBIE ONPEIECTCHUS U KiIaccupuKaius
. TOYHOCTBH MECTOONpEICICHUSI CIYyTHUKOBBIMUA CUCTEMAMU HABUTALIMH.
. HaznaueHne pagnoTeXHUYECKUX CUCTEM YIPABIEHUS U METO/IbI pAIUOYIIPABICHUS.

O OO NO Ul N~ WN K-
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10. Pagnorexnuveckue cucTeMmbl Tepenadu uH@opmanuu. HazHaueHue u OCHOBHBIC
THUIIBI.

CocraBui
1.T.H., ipodeccop kadenpsr PTC / B.W. Komenes /
3aB. kadeapoii PTC, n.1.H., npodeccop / B.W. Komenes /

Onepatop 240 000 "Komnanus "TeHsop" ——

[OKYMEHT NOANNCAH 3}'IEKTPOHHOIZ]JaClI'IVICbIO

noAnnCcCAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanuin iBaHoBMY, 05.11.24 11:38 (MSK) MpocTas nognucb
3aBeaytowmii kacbeapoii PTC




