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OueHouHble MaTepuanabl MO JUCHMUIUIMHE "PaguMoTeXHUYECKHE CHCTEMBI"
CoJlepKaT COBOKYITHOCTh YYEOHO-METOJAMYECKHMX MaTepuanoB (KOHTPOJBHBIX 3aJlaHUM,
ornucaHuii GopM U mpoueayp), NpeJHA3HAYCHHBIX AJS OICHKM KauecTBa OCBOCHHS
O0OyYarOIIMMUCS YaCTH OCHOBHOI 00pa30BaTEIbHON MPOrPaMMBI.

[lenb — OLEHUTh COOTBETCTBME 3HAHWW, YMEHHUH U YPOBHS TNPUOOPETEHHBIX
KOMIETEHIIMH, OoO0ydarommxcs LeNsiM W TpeOOBaHMAM OCHOBHOM 00pa3oBaTElbHOMN
nporpaMMmbl 10 HampabiieHuto mnoarotoBku 11.03.01 "PaguorexHuka" kak B Xoje
IIPOBEJICHUSI TEKYILIETO KOHTPOJISL, TAK M IIPOMEXYTOYHON aTTECTALMU.

OcHoBHass 3amaya — oOO€ClEeYUTh OLEHKY YPOBHSA C(HOPMHPOBAHHOCTH
npeaycMoTpeHablx  OIIOII  kommereHuuii, npuoOpeTaemMbIXx OO0y4aroluMcs B
COOTBETCTBHUH C 3TUMHU TPEOOBAHUSIMU.

KoHTposnb 3Hanuii npoBoauTcs B popMe TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON
aTTecTaluu.

Texymmii KOHTPOJIb YCIEBAEMOCTH IPOBOJUTCS C LEJIBIO ONPEACIICHHs CTENEHU
YCBOGHUS y4eOHOro Marepuaia, CBOEBPEMEHHOTO BBISBICHHUS U  YCTPaHEHUS
HEJOCTaTKOB B TMOATOTOBKE OOYYalOIIMXCS M MPUHATHS HEOOXOAMMBIX MEp II0
COBEPILIEHCTBOBAHUIO METOJMKH IPENOJAaBAHUS YYEOHOW AMCLMIUIMHBI, OpPraHU3aluu
paboThl OOydarolmuXcsi B XOJ¢ Y4YEOHBIX 3aHATUNH M OKa3aHUs UM WHIAUBUAYATbHOMN
MTOMOLIH.

K KOHTpomo Tekymien ycreBaéMOCTH OTHOCATCS NMPOBEpPKA 3HAHUM, YMEHHUMU U
HABBIKOB, MPUOOPETEHHBIX OOYyYalOIIMMUCS HAa MPAKTUYECKUX  3aHATUAX U
nabopaTopHbix pabdorax. [lpu BbINOTHEHUH J1A0OPATOPHBIX pPabOT MNPUMEHSAETCS
CUCTEMa OILICHKM «3a4yTeHO — He 3auTeHo». KomumdecTBo nabopaTOpHBIX paboT Mo
Ka)KZOMY MOJYJIIO ONPEAENIEHO YUeOHBIM IpahuKOM.

Ha npakTuueckux 3aHATUAX JOIYCKACTCS UCIIOJIB30BAHUE CUCTEMBI «3a4TEHO —HE
3a4TEHO», WJIM PEUTUHIOBOM CHCTEMBI OLICHKH, IPU KOTOPOM, HAlpUMEpP, MPaBUIBHO
pelleHHas 3ajjauya OLIEHWBAETCS ONpeAeNieHHbIM KonnuecTBOM OamsoB. [Ipu nmosrannom
BBIMIOJJHEHUHM y4e€OHOro IulaHa Oauibl CyMMUpPYOTCA. [loJOKUTENbHBIM HUTOTOM
BBITNIOJIHEHMSI IPOTPAMMBI SIBJISIETCS OIIPEICTICHHOE KOJIMYECTBO HaOpaHHBIX 0ajioB.

[IpoMeXyTOUHBI KOHTPOJb IO JAMCLHMIUIMHE OCYILECTBIIAETCS HPOBEIECHUEM
sk3ameHa. Popma NPOBENECHHS HK3aMEHAa — YCTHBI OTBET M0 YTBEPKICHHBIM
HK3aMEHALMOHHBIM OwmieraMm, c(OpMYJIMPOBAHHBIM C YYE€TOM COJEpKaHHUS Y4EOHOU
JUCIUIUIMHBL. B 3K3aMeHallMOHHBIN OMJIET BKJIIOYAETCS J1Ba TEOPETUUECKUX Borpoca. B
mpolecce MOJATOTOBKM K YCTHOMY OTBETY OJK3aMEHYEMbId MOXKET COCTaBUTh B
MMCbMEHHOM BU/I€ TJIaH OTBETA, BKJIIOYAIOLIMN B ceOsl OnpeiesieH s, BBIBOIbI (POpMYII,
PUCYHKH.

Kpurepuu oueHMBaHusA KOMIIeTeHI M (Pe3yIbTATOB)

1) YpoBens ycBOeHUs MaTepuana, NpeayCMOTPEHHOTO POrpaMMOH.
2) YMeHue aHanu3upoBaTh MaTepuall, yCTaHaBIMBATh MPUYUHHO-CIICICTBEHHbIE
CBS3HU.



3) KauecTBO OTBETA HA BOIIPOCHI: ITOJIHOTA, ApIYMEHTHUPOBAHHOCTb,
yOEXKAEHHOCTh, IOTUYHOCTb.

4) ConepxaTesbHasi CTOPOHA U KAYECTBO MaTE€pUaOB, IPUBEACHHBIX B OTYETAX
CTYJIEHTa MO JJA0OPAaTOPHBIM paboTaM, MPAKTUUECKUM 3AHITHUSIM.

5) Ucnonb3oBaHue TONOJIHUTEIBHON TUTEPATYPBI IPU MOATOTOBKE OTBETOB.

YpoBeHb 0cBoeHMS C(HOPMUPOBAHHOCTH 3HAHUM, YMEHHUI U HABBIKOB MO
JTUCIUTUIMHE OLICHUBACTCS MO CIIeayIoeH mKkaie (0aapHOM IIKae):

«OTJIMYHO» 3aCIIy’KUBAET CTYJEHT, UMEIOIINI BCECTOPOHHEE, CUCTEMATHUECKOE
U [IyOOKO€ 3HaHHME Yy4eOHO-NPOrPaMMHOI0 MaTepualia, yMEHUE CBOOOJHO BBINOIHIThH
3alaHusl, TPEAYCMOTPEHHBIE MPOrPAMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIN C
JOTIOJTHUTEIIBHOM JIMTEPATypPOH, PEKOMEHIOBAHHOM IporpaMmoit. Kak npasuiio, onieHka
«OTJIMYHO» BBICTABJISETCS CTYJEHTAM, YCBOMBIIMUM B3aMMOCBSI3b OCHOBHBIX IOHSATHIA
JUCIUIUIMHBL B WX 3HA4YCHWW I TpuoOperaemoii mpodeccuu, MPOsSBUBIIUM
TBOPYECKHE CIIOCOOHOCTH B TIOHMMAaHWH, W3J0KCHHH ¥ WCIOJIb30BAaHUU Yy4eOHO-
MPOrPaMMHOTO MaTepuaa.

«Xopomo» 3aciIyXUBaeT CTYIEHT, OOHAPYXMBIIMI IOJHOE 3HaHUE Y4eOHO-
MMPOrPaMMHOI0 MaTepHalia, YCIEIIHO BBITOIHAIOIIANA TPEIYCMOTPEHHBIE B MTPOTPAMME
3aJ]aHusl, YCBOMBILIHNIN OCHOBHYIO JIUTEPATYPY, PEKOMEHIAOBAaHHYIO B mporpamme. Kak
MPaBUJIO, OLIEHKA «XOPOIIIO» BBICTABISETCS CTYIEHTaM, MMOKa3aBIIUM CUCTEMATUYECKUN
XapakTep 3HAHWM MO0 TUCIUIUIMHE U CIIOCOOHBIM K UX CAMOCTOSITEIILHOMY IOIOTHEHHUIO
U OOHOBJEHHIO B XOjc JanbHedmend y4deOHOM paboTel U mpodeccuoHaTbHON
NESATENBHOCTH.

«Y10BJIETBOPUTEJIBHO»  3aCITyKUBAeT CTYACHT, OOHAPY>KUBIIUNA  3HAHUS
OCHOBHOTO Y4e€OHO-TIpOrPpaMMHOI'0 Marepuaja B 00beMe, HEOOXOIUMOM IS
JaNbHeHIel yueObl W TpeacTosieil paboThl MO CHEIUATbHOCTH, CHPABIISIONINICS C
BBINIOJIHEHUEM 33aJaHHM, TPEAYCMOTPEHHBIX MOPOTrPaMMOM, 3HAKOMBIA C OCHOBHOWU
JUTEPATYpOH, PEKOMEHJIOBAHHOM  mporpamMmon. Kak mpaBuino, OleHKa
«YJIOBJIETBOPUTEILHO» BBICTABJISICTCA CTYACHTaM, JOMYCTUBIIUM TOTPEIIHOCTH B
OTBETE Ha PK3aMEHE U MPU BBHIMOJHEHUH SK3aMEHAIMOHHBIX 3aJJaHU, HO 00JaarouM
HEOOXOIMMBIMH 3HAHUSIMU ISl UX YCTPAHEHUS MO/l PYKOBOJICTBOM MpEMo1aBaTesl.

«Heyn0BJIeTBOPUTEJIBHO» BBICTABJISETCS CTYJEHTY, OOHApYyKUBIIEMY MPOOEIbI
B 3HAaHMSIX OCHOBHOTO  Y4YEOHO-NPOrpaMMHOIO  MaTepuana, JOMYyCTUBIIEMY
MPUHIUNHATBHBIE OMIMOKKA B BBIMOJHEHUHU MPEAYCMOTPEHHBIX MPOTPAMMON 3aJaHUi.
Kak mnpaBuno, OLEHKa «HEYAOBJIETBOPUTEIBHO» CTABUTCA CTYJICHTaM, KOTOPBIE HE
MOTYT MIPOJIOJKUATH 00yU€HUE WK MPUCTYIUTh K MPOo(eCcCUOHATBLHOMN AESITEIIbHOCTHU 110
OKOHYAHUHU By3a 0€3 IOMOJIHUTEIbHBIX 3aHATUH TI0 COOTBETCTBYIOIIEH AUCIHUIIIUHE.

OueHka «3a4TeHO» BBICTABISIETCS CTYIEHTY, KOTOPBIM HPOYHO YCBOMJI
MPEAYCMOTPEHHBIM MPOTPaMMHBIN MaTepHuall; MPaBWIbHO, apryMEHTHPOBAHO OTBETHUJI
Ha BCE BOIPOCHI, C IPUBEACHUEM MMPUMEPOB; MOKa3aJl INIyOOKHUE CUCTEeMATH3NPOBAHHBIC
3HAHUS, BJIAJICET MPUEMaMU PACCYXKIEHUS U COMOCTABJISICT MaTepHal U3 Pa3HbIX



HMCTOYHHUKOB: TEOPHUIO CBA3BIBAET C IPAKTUKOM, OPYTMMHU TEMAaMHU JaHHOIO Kypca,
JIPYTUX U3Y4aeMbIX MPEAMETOB; 0€3 OIIMOOK BHIMOIHUI MPAKTUUYECKOE 3aaHHeE.

OO0si3aTeNbHBIM YCIIOBUEM BBICTABICHHOW OLIEHKHU SIBJISIETCSl MIpaBWJIbHAs peyb B
OBICTPOM WM yMEpPEHHOM Temre. J[OMOTHUTEIbHBIM YCIOBUEM MOJYYECHUS! OIEHKU
«3a4T€HO» MOTYT CTaThb XOPOIIME YCIEXU IPHU BBIMOJIHEHUH CAaMOCTOATEIBHON U
KOHTPOJIbHOM pabOThI, CUCTEMAaTHUECKasl aKTUBHAsl pab0Ta Ha CEMUHAPCKUX 3aHATHSIX.

OuneHkKa «He 3a4TEeHO0» BBICTABJISETCS CTYJAEHTY, KOTOPhIM He crpaBuiics ¢ 50%
BOIIPOCOB U 3aJlaHui OWiieTa, B OTBETaX HA JPYrue BOMPOCHI TOMYCTHUII CYIIECTBEHHbIE
omnbku. He MoxkeT OTBeTUTh Ha JOMOJHUTENIbHBIE BOMPOCHI, MPEJI0KEHHbIE
npernojaasaresieM. L{enocTHOro npeacraBienus 0 B3aMMOCBS351X, KOMIIOHEHTaX, dTarax
pa3BUTUA KYJIbTYpbl y CcTyAeHTa HeT. OUEHHUBAETCA KauyeCTBO YCTHOW M NMUCHbMEHHOM
peun, KaKk U IIPU BBICTABIICHUU ITOJI0KUTEIBHON OLICHKHU.

Tunosvie KOHMPOJIbHblE 3a0aHUs UTU UHbLE mamepudailol

Il1aH npakTHYeCKUX 3aHATHH
JlanbHOCTB NEMCTBUS paMOIOKALIMOHHBIX U paJJUOHABUTAIIUOHHBIX CUCTEM.
ITaccuBHBIE M aKTUBHBIE PaINOJOKAIIMOHHBIE TIOMEXH.
PannonansHOMEpHI.
Panuonenenraropsl.
KonTtponpsHOE 3aHsTHE.

SNk WwN =

Tunosblie 32124 11 NPAKTUYECCKUX 3aHATHI

Tema «laabHocTb AeiictBusa PJIC)

1. PaccuumraiiTe, BO CKOJBKO pa3 W Kak HM3MEHHUTCS JAIbHOCTh JIEUCTBUS
KOT€PEHTHOM M HeKorepeHTHoW mmmyiibcHou PJIC, ecinu ckOpocTh BpalleHUs aHTEHHBI
YMEHbBIIHUTCS ¢ 18 06/MUH 10 6 00/MHUH TP MPOYUX PABHBIX YCIOBHUSX.

2. Bo CKOJIBKO pa3 M KaK HU3MEHHUTCSA HaIbHOCTh JIEUCTBHUS KOTE€PEHTHOU
nMmiyascHou PJIC, ecnn myinHa nayky yBenudurcs B 16 pas, JuiMHA BOJHBI YMEHBIIUTCS
B 10 pa3, a OIIP nenu yBenuuuTcs B 2 pa3a Mpu MPOYUX PABHBIX YCIOBUSIX?

3. Jlnga ynydiieHHs paspemaromieil CIocoOOHOCTM W JadbHOCTH JIEHCTBUS
JUIUTENIBHOCTh uMITyJibca KorepeHTHo PJIC ymenpmmaum B 2 paza, a KHJI
MpUeMoNepealoIed aHTEHHbl yBenuuuian B 1,25 pasa. Bo ckoibko pa3 u Kak
M3MEHWIACh JanbHOCTh JericTBUs PJIC mpu npounx paBHBIX yCIOBUAX?

4. Tlpu wmopepumzanuu PJIC nmobunuchk ymeHbiieHus KoddduimeHnta mryma
MIPUEMHOI0 YCTPOMCTBA C 5-U 110 3-X, MOBBICUIIM MOUIHOCTH IepenaTtyuka B 1,5 paza u
yBennunnu KH/I npuemonepenaronieii anteHHsl B 1,2 paza. MakcumanbHas JalnbHOCTh
oOnapyxenus neau ¢ JIIP = 10 m> go momepumM3anuu cocraiasna 100 xkm. Haiigure
MuHuManbHy0 DIIP nenu (B M%), 11 KOTOpOil 00ecreyMBaeTcs Ta e JaJbHOCTh
OoOHapyKeHHUs 110CJIe MOJICPHU3ALUH.



5. Bo cKoJIbKO pa3 U Kak (IIpH MPOYHUX PABHBIX YCIOBHIX) UBMEHUTCA JAIBHOCTh
neiicteuss PJIC ¢ 3epkanpHOl mpueMonepenaroniel aHTeHHONW (UKCUPOBAHHOTO
paaudyca npu u3MeHeHuu Hecyiiel yactotel ¢ 1,4286 [T go 3 I'T1?

6. Bo CKONBKO pa3 M Kak U3MEHUTCS NabHOCTH nevicTBus PJIC npu yMeHblIeHUN
temmepatypbl Bozayxa ¢ 20meC 10 -20mmC npu MpoYMX paBHBIX YCIOBUSIX?

7. HalimuTe moporoBoe OTHOIIEHHE CHUTHAJI-IIYM (B pa3zax) Al KOTepEeHTHOH
umnyiabcHod PJIC, ecnm oHa gomkHa oOecrieuydBaTh OOHApy)XKEHUE 1EJIH C
BEPOSITHOCTSIMH MPABWIILHOTO 0OHAPYKEHHS U JIOXKHOU TPeBOTHU B 30HE 0030pa 0,9 u 107
® COOTBETCTBEHHO, €CIM YUCIIO MMITYIbCOB B mauke N = 100, mmpuna cexTopa 0630pa
1o a3uMyty — 360 e, o yriry Mecta — 45 mr, pa3pelaronie CiocCOOHOCTH MO a3UMYTY U
yIJly MecTa COOTBETCTBEHHO paBHbI W v = 3mr u Woo = 15®Wm, MakcHMMasbHas
TATBHOCTD R, = 100 kM, pa3pematomas crmocoOHOCTh 10 naabHOCTH @R = 150 M.

8. Haittu nmanpHOCTh TpsiMol BuguMoctu PJIC miist cimydast moJoXKUTEIbHON
pedpakiuy TpW CTaHIApTHOM aTtMmocdepe W ciaydas OTCyTCTBUsS pedpakiuu (oba
3HAYEHHUS — B KM C TOYHOCTBIO JI0 OJIHOTO 3HAKa MOCJIE 3aMsTON), €CJIM BHICOTA AaHTEHHBI
HaJl MOBEPXHOCTHIO 3eMJIH /1, = 25 M, a BbicoTa nojera nenu H, = 100 M. Paguyc 3emnu
MPUHATH PaBHBIM R, = 6370 kM.

9. Haittu npanpHOCTH TpsiMol Bupumoctu PJIC nmnst ciiyyas NOJIOXKWTENbHOU
pedpakuuu, Tpyu KOTOPOM IMOKa3aTeslb MPEIOMIIEHUS C POCTOM BBICOTHI Ha KaXK[IbIi
KUJIOMETDP yMEHbIIaeTcs Ha 5 107, u ciaydas orcyrcTBust pedpakiuu (00a 3HaYEHHs —
B KM C TOYHOCTBIO JO OJHOIO 3HaKa IOCJIE 3alsiTOi), €clii BBICOTA AHTEHHBI Haj
MOBEPXHOCTHIO 3eMJIM /1, = 15 M, a BeicoTa moisieta nenu H, = 200 M. Paauyc 3emnu
MIPUHATH PaBHBIM R, = 6370 kM.

10. Haiitu nanbHOCTH TipsiMoil BuaumocTu PJIC nng ciaydass MONOKUTEIbHOU
pedpakiyu npu dn/dH = -3*10% m! u cayyas orcyrcreus pedpakimu (06a 3HAYEHMS
—B KM C TOYHOCTBIO JO OJHOI'O 3HaKa IMOCJE 3aIsATOi), €ClIM BbICOTA AHTEHHBI Hal
MOBEPXHOCTHIO 3emiid i, = 20 M, a BeicoTa mojeta uenu H; = 500 m. Pagnyc 3emnu
MIPUHATH paBHBIM R, = 6370 kM.

11. CnytHuk cuctembl GPS BbIBeIeH Ha TIeOCTalldUOHApHYI0 OpOUTY Ha
skBaTopoM Ha Beicore /H = 20000 km. Ha kakux mmpoTax BO3MOXKEH IpPHUEM
uH(OpMAIMU OT CIYTHHKA MPU HAXOXKACHUHM IMOTPEOUTENsT Ha MOBEPXHOCTU 3EMIIU?
AHTEHHY CIYTHHKa CYMTaTh HEHanpaBieHHOW. Paauyc 3eMiaum OpuHATH paBHBIM R,
= 6370 Kkm.

12. Haiimure rpaauent kodduuuenta npenomuenus dn/dH (B m!), ecim
DKBUBAJICHTHBIM paauyc 3emiu paBeH 9010 kM. YUemy paBHa [OanpHOCTH HPSIMOM
BUJIMMOCTH TIpU Takoil atMocdepe (B KM), €Clid BbICOTA TOJIETA IIEJId COCTABIISET
H, =225 m, a BbIcOTa TOAbEMa aHTEHHBI /1, = 25 M?

13. Haiigure rpaauent koddduuuenta npenominenus dn/dH (B m!), ecim
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SKBUBAJICHTHBIM paanyc 3emun paBeH 7043 kM. Uemy paBHA JalnbHOCTH MPSIMOM
BUJIMMOCTH TIpU Takoi atmocdepe (B KM), €Clid BBICOTA IMOJETa eI COCTaBIsET
H, =400 M, a BbICOTa TOAbEMA aHTEHHBI /1, = 16 M?

14. Bpaxxeckuii OeCHMIOTHBIM JIeTaTEIbHBINA arapar, JCTEBIIMH Ha BBICOTE
H, = 100 M Haag mMOBEPXHOCTHIO 3€MJIM, ObLI COUT paKETOW 3EHUTHO-PAKETHOTO
komruiekca (3PK) cpa3y ke mocie ero momanganust B 30HYy Bugumoctu PJIC 3PK.
Haiinutre BbicoTy moabema anteHHsl 3PK 4, (B M), eciu ganbHOCTH 110 L€ B
OTCYTCTBUE pedpaKkiiiid B MOMEHT €€ TTopakeHus: cocTaBuia 50 kM.

15. Onpenennure JalbHOMEPHYIO MOTPEUIHOCTh R (B M), BBI3BIBAEMYIO
MOJIOXKUTENIbHON pedpakiue, Korna paauoBoiHa pacrpoctpansercs mexay PJIC u
LeIpl0 B Tpomocepe Mo Ayre OKPYKHOCTH paauyca Rz .4 = 8500 kM m m3MepeHa
ganbHOCTh A0 uenu R = 500 KM, MO CpaBHEHHUIO CO CJIy4yaeM, Korjna pedpaxuus
OTCYTCTBYET. BbicoTaMu MojbeMa aHTEHHBI U MOJIETa LEIU peHeOpeyb.

16. Onpefienute JalbHOMEPHYIO TOTPEHIHOCTh gGR (B M), BBI3BIBACMYIO
MOJIOKUTENBbHON pedpakiuel, Korjaa paguoBoiiHa pacupocTtpansercs mexay PJIC u
LeIbl0 B Tpomocepe Mo Ayre OKPY:KHOCTH paauyca R3 ., = 8000 kM m m3MepeHa
JanbHOCTh A0 Henu R = 250 kM, MO CpaBHEHUIO CO CilydyaeM, Korjma pedpaxius
OTCYTCTBYET. BbicoTaMu MojbeMa aHTEHHBI U MOJIeTa 1eJU peHeOpeyb.

17. HaliTu paibHOCTh JAEUCTBUS HMMIYJbCHO-noruiepoBckoil BPJIC (B kM) ¢
gactotoil fo =36 T B goxkmeBoM oOnake, eciau 3aTyXaHHWE PaJHOBOJH COCTaBIISIECT
4 nb/xm, nuametrp anteHHbl d = 30 cMm, MontHOCTh niepeaarunka P = 500 Bt, OI1P nenu
S = 0,5 M%, ko3 PUIHEHT UTyMa MPHEMHUKA Ky, np = 5, TOPOTOBOE OTHOIICHUE CHTHAJ-
IYM (nop = 3, NPOU3BEACHHUE IIOCTOSTHHOM boipliMaHa Ha TEMIIEpATypy OKpYKarollen
cpensl kTy = 4= 102! Br/T'u, paspemaronias crocoOHOCTh MO JaIbHOCTH dR = 75 M.
KIIJl anTeHHOrO TpakTa ¥ MOTepsIMU TIpu 00paboTKe MpeHeOpeyb.

18. Bo CKOJIBKO pa3 yMEHBUIUTCS JAJbHOCTh JEUCTBUSI KOT€PEHTHO-UMITYJIbCHOU
PJIC ¢ momnocteio P = 1 kBt, KHJ[ G = 2000, wacroroii fy = 3 I'T'n npu yBenuueHuu
3atyxaHus paanoBoJiH B atmocdepe ¢ 0,05 no 0,3 nb/km, ecnu momHoCTh Mryma Py, =
10"* Br, a PJIC gomkHa OoOHapyXMBaTh Ha MAaKCHMAaJIbHOW NalNbHOCTH Heilb ¢ DITP
S = 10 M?> ¢ BEpOATHOCTHIO MPABMJILHOIO OOHapykeHus D = 0,95 Ipu KOJIUYECTBE
UMITYJICOB B Tauke N = 64 ¥ BEpOATHOCTH JIOXKHOM TpeBoru F He Gonee 10°? KIIJ]
AHTEHHOT'0 TPaKTa U MOTEPSIMU MPU 00padOTKE MPEHEOPEUb.

Tema «IlaccuBHBIE M AKTMBHBbIE PAAHOJIOKAIIMOHHBIC IIOMEXHN))

1. Onpenenute UEHTPAIbHBIE YACTOThl CIHEKTPOB OTPAKEHUH OT 3€MHOMI
MMOBEPXHOCTH, €CIM HOCHUTEIb UMIIYJIbCHO-AoMIepoBckoil BPJIC nBmxkercs co



ckopocThio V= 1800 xm/4, Hecymias yactoTa fy = 36 ['T'11, yron BusupoBanus o= 60w,
a MaKCHUMaJbHAsl OAHO3HAYHO U3MEpPseMas JaIbHOCTh Ry = 3 KM.

2. Ompenenute «ciemnbple» AaIbHOCTH U CKOpocTH uMmyibCcHbIXx PJIC ¢
yactotamu noBropenus: 1) 2 k['u, 2) 10 k', 3) 50 kI'u, ecniu pabouas yactora PJIC f,
=10IT

3. Ompenenure «caenbie» ckopoctu (B M/c) ummnyiabcHoi PJIC ¢ ¢punsTpom UIIK,
eciu B PJIC ucnonb3yercs BOOyJIALMS 4acTOThI MOBTOPEHUSI UMIYJbCOB F = 1 k'l u
F,=1,2 xI'n, a qimunaa Bosael PJIC 4 =3 cowm.

4. Omnpenenute padouyto yactoty (B ['T1) ummynschoit PJIC ¢ punbsrpom UIIK,
eciu B PJIC ucrnonb3yercst BOOYJISALMS 4acTOThI MMOBTOPEHUS uMIysibcoB Fy = 1,5 kI,
F,=1,6 x'nu F;=2 kl'l, a neppas «cuenas» ckopocThb Ve, = 1080 km/4.

5. Paccuuraiite yacroty notopeHus (B kl'm) mmmynbcoB PJIC, mpu koTopoit
IIMPUHA CTIEKTpa 00JaKa TUIONBHBIX OTpa)KaTele ¢ TraycCoBCKOW (opMoil criekTpa u
koappurmenTom mMexrnepuoano koppensiuuu X (7) = 0,991227 pasna 60 I'm.

6. Haiimute xospdunmentsl mnopaBieHuss (B Ab MO MOIIMHOCTH) IMacCUBHOMU
MOMEXH C rayccoBcKoi (hopmoii criektpa Guinbrpamu UIIK nepBoro u BToporo nopsiaka,
€CIIM MAKCHMAaJIbHAas OJHO3HAYHO M3MepseMas NAIBHOCTh Ry, = 150 kM, a mmpuna
CIeKTpa MmoMexu g&f, = 100 I'm.

7. Haiimure xodpdunmenTtsl mnojaBieHus (B Ab MO MOIIMHOCTH) IMacCUBHOU
MOMEXH € rayccoBckoil hopmoii criektpa Guiibrpamu YIIK nepBoro u BToporo nopsiaka,
€CIM MEPUOJ CleAoBaHus MMIyJbcoB 1, = 0,5 Mc, a mMpHHA CHEKTpa NMOMEXHU
g/, =40 ',

8. Haitnute xosdduuuentsl mopaBieHus (B nb Mo MOIHOCTH) NacCUBHOM
MOMEXH B BHUJIE BECOBOM CyMMBI IMOMEX C TayCCOBCKOW WM PE30HAHCHON (opmamu
cnektpa ¢unsTpamu YIIK mepBoro m BTOporo mnopsiika, €ciliud J0Jii TayCCOBCKOM
cocrapsironieit v = 0,95, a OTHOCHTENIbHAS IIIMPUHA CIICKTpa oMexu g/, 7 = 0,05.

9. Omnpenenure MUHUMaNIbHBIA mopsaok ¢uiabTpa YIIK, HEoOXomuMmblil s
MOJIaBJICHUS IO YPOBHS IIyMa MAacCHUBHOW MOMEXH C TrayCCOBCKOW (opMOil crekTpa u
HIMPUHON  crekTpa g@&f;, = 50 I'm, ecnu  oTHomIeHWe  Imym-momexa (1Mo
MOIITHOCTH)

+ =-50 nb, a nepuon ciegoBanus umnysbcoB PJIC T, =2 mc.

10.00ecrieynT 71U TOAABICHUE MMACCUBHOW IOMEXH C PE30HAHCHOW (opMoit
CIIEKTpa U OTHOCHTEIbHON MIMPUHOMN criekTpa g&f,7 = 0,01 1o ypoBHs 1ryma GUIbTp
YIIK 6-ro mopsiaka, €cilid OTHOIIEHWE IMyM-momexa (mo MomHocth) + = -20 nb?
OO6ocHyiiTe CBOM OTBET.

11.Bo ckonpko pa3 m Kak m3MeHHTcs nanbHOCTh nerictBus PJIC mpu ALUIIL u3
BBIHECEHHOM TOYKHM MPOCTPAHCTBA, €CIU KOI(PPUIMEHT KOpPEISIUU MOMEXH B KaHaIax
kommneHcatopa X yBenuuutcs ¢ 0,995 no 0,999?
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12. Bo ckonbpKkO pa3 IpU MPOYMX PABHBIX YCIOBHSX OTIMYAIOTCA AAJIBHOCTU
oOHapyxkeHust 1ienu npu mnocraHoBke AIIl, ecniu B mepBoMm ciyyae uenb u
MIOCTAHOBIIMK Haxoxarcs B ocHOBHOM Jjenectke JIHA, a Bo BTOpoMm ciiyyae
MOCTAaHOBILMK MMOMEX AecTBYeT o Bropomy jenectky IHA ¢ ypoBHeM kg, = -17 nb
(mo momHOCTH)? PaccTosiHUS A0 LEIU U NOCTaHOBIIMKA IOMEX CUATATh OJMHAKOBBIMHU.

13.Bo ckoibkO pa3 M Kak H3MeHuTca JanbHocTh neiictBus PJIC mpum
CaAMOTIPUKPBITUU TENM TMPULETFHON aKTUBHOW TIOMEXOH, eciu Kod(PPUIMeHT
KOppEJSIIMM TIOMEXM B KaHanax kKomneHcaropa X ysemuuurcs ¢ 0,99 mo 0,9941, a
moutHocTh 1 KH/I reneparopa nomex yBenuvarcs B 1,3 pasza?

14.PaccunTaiite BEpOSATHOCTH JIOKHOW TpeBOrW [ mpu BosxaewictBun Ha PJIC
AIIII, cnexkTpanbHas MUIOTHOCTh KOTOPOM MPEBOCXOAUT CIHEKTPAIbHYIO IIOTHOCTh
MOIIIHOCTH IITyMa mpueMHuka B 1) g, = 2, 2) g, = 5, 3) g, = 10 pa3, eciau uzHayaibHO
napametpbl PJIC paccuutanbl Ha OOHapyXeHHUE IMOJIE3HOTO CUTHANIA CO CIy4alHBIMU
HayaJibHOM (a30oil ¥ aMIuTyol Ha (oHEe COOCTBEHHBIX IIYMOB NpPHEMHHUKA C
BEPOSTHOCTBIO JIOKHOH TpeBorm F = 107. IloporoBoe HampsokeHue U, CUHTATH
(bUKCUPOBAHHBIM.

15.Paccunraiite BEpOsSITHOCTh MPABHIILHOTO OOHAPYKEeHUS D TPy BO3CHCTBUU Ha
PJIC AIIIII, cnekTpaibHas MIOTHOCTh KOTOPOW MPEBOCXOAUT CIEKTPAIBHYIO IJIOTHOCTh
MOIIIHOCTHY IIIyMa npueMHuka B 1) g, = 2, 2) g, = 5, 3) g, = 10 pa3, ecnu u3HayaJbHO
napametpbl PJIC paccuuTanbl Ha OOHApy’»KEHHE TOJIE3HOIO CUTHala CO CIyYallHBIMU
HadaibHOW (a3oil m amMruTynoil Ha (oHE COOCTBEHHBIX IITYMOB TNPUEMHHKA C
BEPOSATHOCTAMH JIOKHOM TpeBoru F = 107 u nmpaBuiabHOro oonapyxenus D = 0,95. Ipu
pacdere moyararb, 4TO NOpPorosoe HampsokeHue Up,, M3MEHSETCA IS CTa0MIM3aluu
JI0’KHOM TPEBOTH.

PanuogaasHoMepbI

1. Paccumraiite naapHOCT, A0 Iuenu (B kM), wusMmepenunyio YPJl, ecnu
ucrosibdyembiii  JIUM  curHan obecmednmBaeT pa3pemiarollyrd  CIIOCOOHOCTh  T10
nanpbHoctTh @R = 300 M, mepuoJ MOIYJHUPYIOUIETO MHJIO00pPAa3HOrO HAINpPSKEHUS
T\, = 4 Mc, a u3MepeHHas pasHocTHas yacrora F, = 80 kI'm.

2. Yemy paBHO MUHUMalbHOEe wu3Mepsemoe mnpu nomomu YPJ[ paccrosinue
(B MeTpax), eclid Mpu Mepuoie MOAYIUPYIOIIEr0 MHUIO00Pa3HOrO0 HAMPSHKEHUS
T\, = 10 mc u pasHOCTHOH yacToTe [, = 5 KI'1 "3MEpPEHHOE PACCTOSTHAE COCTABHIIO 6 KM?

3. Bo ckonbKO pa3 M Kak U3MEHUTCS OTHOCHUTEIbHAs MOTPEIIHOCTh U3MEPEHUs
pasHocTHOW 4acToTel B UPJ[ @y = (foop — F}p)/Fp, €cnm mepuoj MOIYJIHPYIOLIErO
nu1000pa3HOro HampspKeHUus 7, YBEITHMUUTCS B 5 pa3 MpU MPOYMUX PAaBHBIX YCIOBHSX, a
NepBOHAYAILHOE OTHOIICHHE BPEMEHH 3aJICP)KKU OTPAKEHHOTO curHama frx K T
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coctanisiio 0,017

4. PaccuuraiiTe JaidbHOCThH JI0 1enu (B MeTpax), uaMepeHHyr YPJl ¢ mnuHoMU
BOJIHBI + = 3 cM, eciii ucnoib3yemblid JIUM curnan mmeer AeBHAIMi0 4acToThl B 200
pa3 MEHbIIE YaCTOThI HECYIIEH, TEPHO]I MOTYJIUPYIOIIETO MUJIO00PA3HOT0 HAMPSIKEHUS
T\ = 5 Mc, a U3MEpeHHas pasHocTHas yacTora F, = 80 kI 'm.

5. Haitnute wusmepennyro YPJ[ nanbHOCTH (B METpax), €CIM HU3MEPUTEIEM
4acTOTHI 32 NEpUO MoayIssuun nocunutaHo 400 UMIyJIbCOB, IEPUOA MOAYJIALIMHA MHOTO
0oJIbllle MAaKCUMAaJIbHOIO BPEMEHM 33JICPKKM CUTHAla OT IIEeJIM, a IIMPUHA TOJOCHI
nponyckanus npueMHuka YPJ[ pasua 40 MI'1?

6. Haiinure ckopocThb M3MEHEHHS YacTOThl MOAYIMPYIOIIEro MUI000Pa3HOTO
HanpsbkeHus df/dt(MI'n/c), ecin npu pasHoctHoOU yacrore [, = 4 kI’ usmepennoe YPJ1
pacctosinue coctaBmwio 10 km?

7. Kakue 3HaueHus nanpHocTH R (B KM) Oyayt m3mepenbsl ®@PJ] ¢ yacroroit
manyuenus 15 kl'm, ecnu 3HaueHUs HampsHKEHUST Ha BbIXOJAAaX (DA30BBIX JIETEKTOPOB
KBaJIpaTypHBIX KaHAJOB MPUEMHHUKA pPAaBHBI 10 MOAYJIIO, HO MPOTHUBONOJIONKHBI IO
3HaKy?

8. Uemy paBHa mamepenHass ®PJl nanmpHOCTH R (B MeTpax) 0 HEMOJBHXHOTO
o0BeKTa, eclii M3MepeHHas pa3HocTh ¢a3 © = 90°, a mpu ABWKEHUH OOBEKTa C
paanaibHON CKOpocThio 90 KM/4 momiepoBckuid caBur 4actotel £ = 0,1 ['?

9. ®azoBplli pamuojanbHOMEp pabotaeT Ha wyactore f, = 100 k[, a
HETIOJIBIDKHBIA PauO0TPAKAIOIINN 00BEKT HAXOUTCS OT HEro Ha paccTossHuu Ry = 16
kM. Kakast manpHOCTB 10 00BbekTa (B KM) OyaeT uzmepena takum OPJ[?

10.Kakue 3Hauenuss manbHOCTH R (B kM) OynyTt um3mepensl ®PJ] ¢ wactoroit
m3nydennst 10 k', ecnu 3HaYCHWS] HANPsDKEHUS Ha BbIXOAaX (Da30BBIX JETEKTOPOB
KBaIPAaTypPHBIX KaHAJIOB MPUEMHHKA PaBHBI MEKY CO00i?

11.iMIyIbCHBIA paauoJaIbHOMEP MMEET MOTPEIIHOCTh U3MEPEHUs JaTbHOCTH
2GR = 15 M. Uemy paBHO u3MepeHHoe TakuM PJ] 3HaueHue majapbHOCTH R (B KM), €CIiU
nokazanus ero cueruuka N = 30007

12. Yemy paBHaA U3MEPEHHAS /10 LIEJIU JATBHOCTH (B KM), €CITH 32 BPEMsI 33JI€PIKKHU
CUTHaja OT LIeJIM TeHEePaTOP CYETHBIX UMITYJILCOB UMITYJILCHOTO PJI, uMeromnuii yactoty
F =20 MTI'u, Beipadotan 50000 uMIysnbCcOB, a MCTHOIB3YEMbIN MJIsi CUETa WMITYJIHCOB
JBOUYHBIN CYETUYUK SBISIETCS 15-paspsiagHbiM?

13.AMIIynbCHBIN TalbHOMEP M3MEPUII paccTosHUE R = 18 KM IO MOKa3aHWsAM
cuetunka N = 600. OnpeaenuTe 4acTOTy reHepaTopa CUETHBIX MUMITYyJIbCcOB (B MI'm).
14.0npengenure  MUHUMQJIBHYKO  Pa3psAJHOCTb  CUYETYMKA  HUMITYJIBCHOTO



paanoaagbHOMEpa, KOTOPBIA IMO3BOJIIET HM3MEPATh JAIBHOCTh J0 75 KM M HMEET
MOTPEIIHOCTD U3MepeHus ggR = 10 M? PaguoneneHraTopol

1. Paccuutath CKOpOCTH BpalllcHUsI aHTCHHBI paauoMasika b (00/MuH), eciu
U3MEPEHO 3HAUYeHHE aszumyrta v = 240°, a Mexay NpHUEeMOM OMNOPHOIO CUTHANIA M
MOMEHTOM OpHEHTAIMU JIy4ya AUArpaMMbl HAIMPABICHHOCTH AaHTEHHBI paJuoMasKka Ha
OOBEKT MPOIILIO g = 5 CEKYH/I.

2. CkopocTh BpallleHHsI aHTE€HHBI panuomasika b = 5 o0/muH. Kakoe 3HaueHue
azuMyTa v OyleT U3MEPEHO, €CIU MEXJIy IMPUEMOM ONOPHOTO CUTHAJa U MOMEHTOM
OpHEHTAllMM Jiy4a JuarpaMMbl HAMpPaBICHHOCTH AHTEHHBI paguoMasika Ha OOBEKT
npOIILIO g = 11 cexyH.

3. Uemy paBHO H3MEPEHHOE aMIUTUTYAHBIM PAAUOIEIECHIaTOPOM 3HAaYEHUE
a3uMyTa v, €CIId CKOpPOCTb BpauleHusi ero aHTeHHsl ® = 10 00/MUH, HavalbHOE
MOJIOXKEHUE AHTEHHbI — IOT-CEBEP, a 3aKOH WM3MEHEHUs OrumOaroledl HamnpspKeHHsl Ha
BBIXO/IE JIMHEHHOMN yacTH npueMHuKa u(f) = exp{- &= %(1-2)%/2,8}.

4. Tlpu KakOM pacCTOSTHUU MEXIy prueMHUKaMu (a30BOro paauomneeHraropa d
(B M) mipu pazHocTH Xona BOH 90° m3MepeHHBIM meneHr v = 60°, eciu paboyas
gacToTa nejaeHraropa fo = 403 MI'?

5. Anrenna PJIC npencraBiser co0oil KBaJipaTHYIO SKBUJAMCTAHTHYIO PEIIETKY,
COCTOSIYIO U3 Ny = 1600 wu3nywarened W IMIUPUHOM JIyda AuarpaMMbl
HAMpaBICHHOCTH == = 3,581 mn. Halinure yriioBsle KOOPIUHATHI 1IeH (YroJl MecTa U
a3uMyT B TpajJlycax), €Clu pa3HOCTh XOJa BOJIH, IPUHUMAEMbIX MapoOl BEPTUKAIBHO
PaCIOJIOKEHHBIX M3iydaTesie, coctaBigeT 20 % OT AIMHBI BOJHBI, a Pa3HOCTh XOja
BOJIH, NMPUHUMAEMbIX MapOld TOPU3OHTAIBHO PACIOJIOKEHHBIX H3IydaTeneil, paBHa
HYJIIO.

6. Anutenna PJIC mnpencraBnser co0oil HPSIMOYTOJNBHYIO 3KBUIUCTAHTHYIO
pemieTtky U3 Ny = 2000 m3nmywarenei; mupuHa Jyda AUArpaMMbl HAPABIECHHOCTH B
a3UMYyTAJIbHON IUIOCKOCTH g&=~., B 5 pa3 Oouibllle NIMPHHBI Jydya B YIJIIOMECTHOM
IUIOCKOCTH &=~ ... IIpu wacrore 3omampyromero curHana fo = 3 I'T koaddumment
ycuiienus: aHteHHbl G = 6283. Haiiaute yrioBble KOOpAMHATHI 1edH (Yrojl MecTa |
a3uMyT B TIpajaycax), €clIM pa3HOCTh (a3, NPUHUMAEMBIX MAPOl BEPTUKAIBHO
PaCIIONIOKEHHBIX ~M3JIydaTenel, cocraBmsier ©O. = 155,89°, a pasHocth (a3,
MPUHUMAEMBIX MTAPO TOPU30HTAIILHO PACIIONOKEHHBIX U3JIydaTeliel, paBHa © » = 45°.

7. Onpenenute 4uciio u3iaydareneid N B 9KBUIUCTAHTHON KBaJIPaTHOW aHTEHHOU
pelieTke, ey Mpu U3MEpPeHHOM azumyTe v = 30°u yriie mecta & = 0° pasHocTh (a3,
U3MEPEHHBIX MEXK]y KpalHUMHM TOPU30HTAJIbHBIMU AJIEMEHTAMH PEUIETKH, COCTaBIISIET
5= pamuan. PaccrosiHue MeXIy COCETHUMU U3JIydaTeNIIMHU B PEIIETKE PABHO MOJOBUHE
JUTUHBI BOJIHBI.

8. Ilpu TpuaHryJ UMM LEIU NeeHraropamMu 1 u 2 u3mepeHsl nenedru v | = 60° u
v, = 120°. Haligute paccrosiHhe [0 LEIU MO JHMHUU TpaBep3a R (B KM), eciu
MEJICHraTOPbl pa3HECEHBI Ha paccTosiHue 0a3bl d = 34,64 kM.

10



9. Kakoe paccrostnue R, (B kM) OyneT W3MEpEeHO BTOPHIM IEIEHraTOPOM IPU
TPUAHTYJISIIUU, €CIU PACCTOSIHUE, U3MEPEHHOE MEPBBIM IMEJIEHIaTOPOM, COBMAJAET C
paccTosiHMeM 10 JIMHUM TpaBep3a, 0a3za d = 40 kM, a HU3MEpPEHHbId BTOPHIM
IIEJIEHraTOPOM yroi v , = 120°?

10.Yemy paBHO paccTosiHHE (B KM) 1O JIMHUM TPaBEp3a JI0 LIETU MPU pa3HECEHUHU
MEeJICHraTOPOB TPUAHTYJISIIMOHHON cucTeMbl Ha 0a3y d = 50 KM, eciu JIMHUU TIEJICHTOB
MEPECEKAIOTCs MOJ NPSIMBIM YIJIOM, @ YroJl, U3MEPEHHBIM BTOPBIM MEJIEHTaTopoM, B 3
paza 0oJIbIlie 4YeM yToJl, '3BMEPEHHBII MepBbIM?

11.1Tpu TpraHryasiuuu e nejaeHraTopamMu 1 u 2 u3MepeHsl nenaeHru =+ = 120°
u ==, = 150°. Halinutre KOOpAUHATHI 1IEJIM Ha TUIOCKOCTH, €CJIM Pa3HUIla PACCTOSHUN OT
MEJICHraTOPOB JIO IEJIU COCTaBIsieT &R = 36,6 kM. Hauamo cucTemMbl KOOpIHHAT
pacmoyioKEHO B TOYKE pa3MEIIEeHHs MejieHratopa l, a ochb X COEAMHSET TOYKH
pa3MelleHus MEeJEHraTOPOB U HAMpPaBJIEHA B CTOPOHY MeJieHraTopa 2.

12.PJIC umeeT SKBUIMCTAHTHYI0 AHTCHHYIO PEHIETKY C JIMHEWMHBIM pa3MepoM
L = 70 cm u pabGortaetr Ha yactore 3 ITu. B mampaBieHunm HOpManu K peEIIETKE
obecrieunBaercsa mupuHa JIHA (mo yposaio 0,5), paBnas [1 + 0,25(N-1)]°, tne N
—HOMEp MO CIHCKY B KypHaine. Kakoil meneHr (B rpaaycax ¢ TOYHOCTBIO JO BTOPOTO
3HaKa TOCJe 3amsToi) OyaeT M3MepeH TaKOW aHTEHHOM, €Ccld pa3HOCTh (a3 MexIy
COCEJTHMMU 3JIEMEHTaMM pemeTku paBHa 30°?

KontponbsHbie paboThl ¢ pelieHue 3aaay cAarTes o rpaduky Ha MPOBEPKY, MPU

YCJIOBUH BBIITOJTHCHHA KOHTPOJIbHBIX pa60T CTYACHT JOITYCKACTCA K CJJa4UC SK3aMCHaA.

MaTepl/laJIl)I KOHTPOJIAA 0CBOCHUA TUCIHUIIIINHDbI ((PaIII/IOTeXHI/I‘IeCKl/Ie CUCTEMBD»

IlepeyeHb BONPOCOB /1JI1 KOHTPOJISI M IPOMEKYTOYHOM aTTecTanuu (3K3aMeHa)
1. OGmiecucTeMHbIC TOHATHUS U ONPEICIICHUS
2. Knaccudukanus paanoioKaiOHHBIX CUCTEM
3. Metoas! onpenenenus koopauHat B PJIC
4. UmmynbCcHBIN U (ha30BBIA METOJIBI OTMIPEICTICHUS JATbHOCTH
6. YacTOTHBI METOJ1 ONIPEICIICHUS JATbHOCTH
7. MeToabl U3MEPEHUS YIIIOBBIX KOOPIUHAT
10. IlocnenoBaTeiabHBI M PAaCTPOBBIM METONBI 0030pa MPOCTPAHCTBA IMPHU IMOUCKE
curnaioB B PTC
10. BuHTOBOM, CIMpaIbHBIN 1 KOHUYECKUI METOJIbI 0030pa MPOCTPAHCTBA MPU MTOUCKE
curnaios B PTC
11. YpaBuenue nansnoctu aeicteusi PJIC B cBOOOAHOM NPOCTPAHCTBE.
12. Bnusinue atMoc@epbl M MOACTHIIAIOINIEH TOBEPXHOCTH HA JaNbHOCTh AeiicTBus PJIC
13. ITaccuBubie momexu B POC.
14. YpaBuenue nansHocth nerctust PJIC B yCIOBUAX MAaCCUBHBIX TIOMEX
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15. CHwxeHue paauoJIOKAIIMOHHOM  3aMeTHOCTHM  uened  (ymesbluenue  OIIP
3aIMIIAEMbIX 00BEKTOB)

16. CnexrpanbHO-BpEMEHHBIE XapAKTEPUCTHUKY ITACCUBHBIX IOMEX

17. Xapakrepuctuku cucrem CLL

18. Xapakrepuctuku s3pdextuBnoctu cucrem C/L u Bausironiye Ha HUX (HAKTOPHI

19. Metonap! 3anmThl PJIC 0T macCUBHEIX ITOMEX

20. DddekT craenbix CKOPOCTEH U METO/IBI €r0 YCTPAHEHUS

21. MuorokaHanbHbIe (PUIBTPHI KOTEPEHTHOTO HAKOTIICHHUS] CUTHAJIOB.

22. AKTHBHBIC TOMEXH U METOIbI OOPHOBI C AKTUBHBIMH ITOMEXAMH

23. YBogsmye NoMeXH Mo JadbHOCTH, CKOPOCTH 1 KOMOMHHUPOBAHHBIE TOMEXHU
24.MeTo1bl 3aIUTHI OT YBOJSIIUX ITOMEX

25. BropuuyHas 00pabOTKa paguoIOKalMOHHOM uHpopManuu. CxeMa anropurMa
aBTO3aXBaTa TPACKTOPHHU.

26. PagumonaBuranvoHHble  cucteMbl. (CocTaB, OCHOBHBIE  OIpEACICHUA U
KJ1accupuKarms

27. CucreMbl KOOPAMHAT U CTaHIaPThl BPEMEHU, UCIIOJIb3YEMbIE B PAJIMOHABUTALIUH.

28. Pemenne HaBUTallMOHHOM 3a1a4U.

29. JTansuocth aevictust CPHC.

30. Ctpykrypa nepenaBaemsbix curnaio CPHC I'NTOHACC

31 Crpykrypa nepengaBaemsbix cursanos CPHC GPS

32. TouyHOCTH MECTOONPEICTCHUS CITyTHUKOBBIMUA CUCTEMaMHU HABUTAIIUH.

33. MeTobl NOBBIIICHUS TOYHOCTH MECTOOIIPEICTICHHUS

34. Tlomexu CITyTHUKOBBIM CUCTEMaM HaBUTAIUU.

35. Pannorexuunueckue cucteMsl ynpapieHus: (PCY). CTpyKkTypHbIE CXeMbl CUCTEMBI
CaMOHaBEJICHUSI U KOOPAUHATOPA.

36. Pannorexunueckue cucteMsl ynpasieHusi (PCY). Meroasl HaBeieHuUs.

37. OnHOKaHAbHBIE W MHOTOKAHAJIbHBIC PATUOTEXHUUYECKHE CHUCTEMBI Iepeaadu
uH(popMaluu

38. Ctpykrypabie cxembl PTC 11 ¢ 4acTOTHBIM ¥ BpEMEHHBIM Pa3/IeJICHUEM KaHAJIOB.
39. OcHoBHbie (MHpopManmonHsie) nokazarenu PT CITU. ®opmyna [llenHona

Bomnpocs! a1 KOHTPOJIsA yecBOeHUs npeaycMoTpeHHbix PII/ komnerenuumii
. OcHOBHBIE METOBI OnpeaeseHus gaatpHoct B PJIC.
. MeToasl onpeniesieHus yriioBeiX koopauHat 1enei B PJIC.
. MeTtonbl 0030pa npocTpaHcTBa MPH Moucke curHanos B PTC
. Onpenenenne nanpHoCcTH Aecteus PJIC.
. [Tomexu oOHapYKEHUIO 1IeJIeH B paInOJIOKAIIH.
. CHCTEMBI CeNEeKIMU ABMXKYIIMXCS LETIEH U UX XapaKTePUCTUKHU.
. PagnonaBuranuonnsie cucteMbl. CoCcTaB, OCHOBHBIE OINpe/eeHUS 1 KiacCUDUKAIUs
. TO4UHOCTB MECTOOIPEAETECHUS CITY THUKOBBIMU CUCTEMAMU HABUTALIU Y.
. HazHaueHune pauOTEXHUUECKUX CUCTEM YIIPABJICHUS U METOIbI PAAUOYTIPABIICHUSL.

O 0 1O DN KWK —
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10. PaquorexHuyeckue CUCTEMBI Tiepeaaun uHbopmanuu. HazHaueHne u OCHOBHBIC
THUIIBL.

CocraBun
1.T.H., ipodeccop kadeapsr PTC / B.. Komenes /
3aB. kadeapoit PTC, a.1.H., mpodeccop / B.. Komenes /

Onepatop 240 000 "Komnanus "TeHsop" ——

[IOKYMEHT MOZAMNWCAH 3MEKTPOHHOM NMOAMWCHIO

noAnnCAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanuin iBaHoBMY, 17.06.26 14:47 (MSK) MpocTas nognucb
3aBeaytowmii kacbeapoii PTC




