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OueHouHble MaTepuanbl 0O JucuuIiuHe "PaanorexHuyeckue cuctemsl”
COJIepKaT COBOKYMHOCTh y4€OHO-METOJMYECKUX MaTepuanoB (KOHTPOJIbHBIX 3aJaHUM,
onmucaHuii GopM u Tmpolenyp), NpeIHa3HAYECHHBIX IJIs OIICHKHM KadyeCTBAa OCBOCHHS
00yJaroIMMHUCs YaCTH OCHOBHOM 00pa30BaTEIbLHOMN MPOrPaMMBI.

[lenb — OLIGHUTH COOTBETCTBUE 3HAHWW, YMEHHUUW U YPOBHS NPUOOPETECHHBIX
KOMIIETEHIIMM, OO0ydaromuxcs UeiasiM U TpeOOBaHUSAM OCHOBHOM 0Opa3oBaTeNbHOU
nmporpaMmel 1o HampasiaeHuro noarotoBku 11.03.01 "PagmorexHuka" kak B Xojae
MPOBEACHUS TEKYIIETO KOHTPOJISA, TAK U MPOMEKYTOYHOM aTTECTAIINH.

OcHoBHast 3amaya — OOECHEUUTh OLEHKY YpPOBHS CQOPMUPOBAHHOCTH
npeaycmorperHbix  OIIOII KOMIIETEHIIMM, TpHOOpeTaeMbIX OOydaroumMmcs B
COOTBETCTBUU C ITUMU TPeOOBAHUSIMHU.

KoHnTposnb 3HaHu# npoBOauTCS B (hOpME TEKYIIETO KOHTPOJS U MPOMEKYTOUHOM
aTTeCTal1H.

Texkyumii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS C LIEIBIO ONPEJEICHUSI CTEIICHU
YCBOEHHUsI y4yeOHOro Marepuana, CBOEBPEMEHHOIO BBISIBICHUS U  YCTpaHEHUs
HEJIOCTAaTKOB B TMOATOTOBKE OOYYaIOMIMXCA W TPUHATUS HEOOXOJUMBIX MEp IO
COBEpUICHCTBOBAHUIO METOJMKH MpPENoJaBaHusi YYeOHON NUCUUIUIMHBI, OpraHu3aluu
paboThl 0OyYarOMIMXCS B XOA€ Y4EOHBIX 3aHATUNA W OKa3aHUS MM HHIWBUIYaTbHOM
MOMOIIIH.

K KOHTpOdI0 TEeKylel yCneBaeMOCTH OTHOCATCS NMPOBEpPKA 3HAHWM, YMEHHU WU
HABBIKOB, MPUOOPETEHHBIX  OOYYAIOUUMHUCS Ha MPAKTUYECKUX  3aHATUSAX U
naboparopubix pabotax. Ilpu BeimonHeHMH 1a00PATOPHBIX PAOOT MPUMEHSETCS
CUCTEMa OIICHKH «3auT€HO — He 3auyTeHo». KoaumdecTBo 1abopaTopHbBIX padoOT Mo
KQ)KJIOMY MOJIYJIIO OTIPEJEICHO YUYEOHBIM IPaPUKOM.

Ha mpakTudyeckux 3aHSITHSX JOMYCKAeTCsS MCIOJNb30BAHUE CHUCTEMbI «3aYTEHO —
HE 3a4TE€HO», UM PEUTUHIOBOM CUCTEMBI OLEHKH, IPU KOTOPOM, HAIlpuMep, MPaBUIbHO
pellleHHas 3a/a4a OIICHUBAETCS OMpeIeJICHHBIM KOInuecTBOM OaoB. [Ipu mostamHoM
BBITIOJIHEHUM Yy4YeOHOro I1uiaHa Oamibl cyMMmupyroTcs. [loJ0XKUTENbHBIM HUTOTOM
BBITIOJTHEHUSI IPOTPaAMMBI SBJIIETCS ONPEEIEHHOE KOJIMYECTBO HAOpaHHbIX OaJIIOB.

[IpoMeXyTOUHBI KOHTPOJIb MO JUCLHMUIUIMHE OCYIIECTBIISIETCS HIPOBEACHUEM
sk3ameHa. dopma mnpoBeaeHUsT H3K3aMEHAa — YCTHBI OTBET MO YTBEP)KIECHHBIM
HK3aMEHALIMOHHBIM OusietaM, C(OPMYJIHUPOBAHHBIM C YYETOM COJAEpKaHUsS Yy4eOHOU
JTUCIUIIIUHBL. B 9K3aMeHallMOHHBIN OMJIET BKIIIOYAETCS JIBa TEOPETHUUECKUX Bompoca. B
Ipollecce NOATOTOBKM K YCTHOMY OTBETY OK3aMEHYEMbII MOXET COCTaBUTh B
MUCHMEHHOM BHJIE TJIaH OTBETA, BKIIOYAIOIINNA B ceOs ompesieNieHus, BBIBOJIbI (hOPMYII,
PUCYHKHU.

KpuTtepun oueHuBanusi KomnereHuui (pe3yabTaToB)

1) YpoBeHb ycBoeHUs1 MaTepuaa, mpeyCMOTPEHHOTO IPOrpaMMOH.
2) YMeHue aHAIU3UpOBaTh MaTepHall, yCTaHABIMBATH MIPUIMHHO-CIICJICTBEHHBIE
CBSI3H.



3) KauecTBO 0TBETa Ha BOMPOCHI: MOJHOTA, ApTyMEHTUPOBAHHOCTb,
yOEKIECHHOCTD, IOTUYHOCTD.

4) ConepxaTeabHasi CTOPOHA M KAYE€CTBO MaTEPHAIOB, IPUBEICHHBIX B OTUETAX
CTYJICHTAa T10 JJA0OPATOPHBIM paboTaM, MPAKTUICCKUM 3aHATHSIM.

5) Ucnonb3oBaHue JOMOJHUTEIBHOM JIUTEPATYPhl IIPU MOATOTOBKE OTBETOB.

YpoBeHb ocBoeHUs CHOPMUPOBAHHOCTH 3HAHUH, YMEHUHU W HABBIKOB 110
JTUCIUIITMHE OIIEHUBAETCS 10 CIEAYIONIeH mKae (0aJbHOM IIKale):

«OTIAHYHO» 3aCTyKUBAET CTYACHT, UMEIOIINI BCECTOPOHHEE, CUCTEMAaTUYECKOE
U r1yOOKOe 3HaHUE YYEOHO-IIPOrpaMMHOI0 MaTepHalia, YMEHHE CBOOOJHO BBITIOIHSIThH
3ajaHusl, TPEyCMOTPEHHbIE MNPOTPAMMOM, YCBOMBIIMN OCHOBHYK) M 3HAKOMBIM C
JIOMOJTHUTEIBHOM JINTEPATYPOH, PEKOMEHOBAHHOW ITporpamMmoil. Kak mpaBuiio, oneHka
«OTJIMYHO» BBICTABIISIETCS CTYJIEHTaM, YCBOMBIIMM B3aUMOCBSA3b OCHOBHBIX MOHSTHI
JUCIUIUIMHBI B WX 3HAYEHUW I mnpuolOperaeMod mpodeccuu, MPOSBUBIINM
TBOPYECKHE CIOCOOHOCTH B IOHMMAaHHMM, H3J0KEHHMM M UCIOJIb30BAHUU Y4YeOHO-
MPOTPaMMHOTO MaTepHaa.

«Xopomo» 3acayKUBaeT CTYACHT, OOHApYKHMBIIMN IOJHOE 3HAaHUE Y4eOHO-
MIPOTrpaMMHOTO MaTepuasa, yCHEIIHO BBIMOJIHAIOMNN NPeyCMOTPEHHbIE B IPOrpaMMme
3a/laHusl, YCBOMBIIMI OCHOBHYIO JINTEPATypy, PEKOMEHJOBaHHYI0 B mporpamme. Kax
MPaBUJIO, OIICHKA «XOPOIIOY» BHICTABISETCS CTYJIEHTaM, TOKA3aBIIUM CUCTEMaTHUYECKUN
XapakTep 3HAHUN MO JTUCUUIUIMHE U CIIOCOOHBIM K MX CaMOCTOATEIbHOMY MOMOJHEHUIO
U OOHOBJICHHIO B XOJ€ JaibHeWmiell y4eOHON paboThl M MpOQecCHOHATHHON
JIeATETbHOCTH.

«Y10BJIETBOPUTEIBbHO» 3aCIY>KUBAE€T CTYACHT, OOHApYXMBIIMM 3HAHUS
OCHOBHOTO y4e€OHO-IPOTpaMMHOI0 Marepuaja B o00beMe, HEOOXOIUMOM IS
nanbHelen yueObl U mpeacTosieil paboThl MO CHeNUaIbHOCTH, CIPABISIIONIMICS C
BBINIOJIHEHUEM 3a/IaHMM, TPEIyCMOTPEHHBIX MPOTPaMMOM, 3HAKOMBI C OCHOBHOU
JIUTEPaTypou, PEKOMEHIOBAHHOMN MIPOTPaMMOil. Kaxk IIPaBuIIo, OLICHKA
«YJOBJIETBOPUTEIILHO» BBICTABISAETCA CTYJIEHTaM, JOIMYCTUBLIMM IIOIPEIIHOCTH B
OTBETE Ha HK3aMEHE U MPHU BBHIMOIHEHUH HK3aMEHALMOHHBIX 33JaHUN, HO 00JIa1al0luM
HEOOXOTUMBIMH 3HAHUSIMU JIJIS1 UX YCTPaHEHUs O]l PyKOBOACTBOM IPETOIaBaTENsl.

«HeynoB1eTBOPUTEIBLHO)» BBICTaBISETCSA CTYJIECHTY, OOHAPYKUBIIEMY IPOOEIbI
B 3HAHUSAX OCHOBHOIO  Y4€OHO-MPOTPAMMHOIO  Marepuaja, JOMYyCTUBIIEMY
NPUHIMUIHUAIBHBIE OMIMOKM B BBINOJHEHUU MPETyCMOTPEHHBIX MpPOrpaMMOil 3aaHuil.
Kak mnpaBuio, OLEHKa «HEYIOBJIETBOPUTEIBLHO» CTaBUTCA CTyAEHTaM, KOTOpPbHIE HE
MOTYT MPOAOKUTH 00YUEHUE UK MPUCTYIUTH K TPOPECCUOHAIBHON JIEITEIbHOCTH 110
OKOHYAHHH By3a 0€3 JOMOJTHUTEIBHBIX 3aHATUH IO COOTBETCTBYIONIECH TUCIUTIIINHE.

OueHka «3a4TEHO)» BBICTABISACTCS CTYACHTY, KOTOPBI MPOYHO YCBOWII
MPEeAYyCMOTPEHHBIM MPOTrpaMMHBII MaTepuai; MPaBUIbHO, apryMEHTHPOBAHO OTBETHII
Ha BCE BOIIPOCHI, C MPUBEJICHUEM IPUMEPOB; MOKA3aJ] INIyOOKHE CUCTEMAaTU3UPOBAHHbIE
3HAHMS, BIJIAJIEET NpPUEMaMU PACCYXKIEHUS U COINOCTAaBIs€T MaTepuan U3 pasHbIX



HMCTOYHHUKOB: TEOPHUIO CBS3BIBAET C NPAKTUKOW, IPYTMMU TEMaMu JAaHHOTO Kypca,
JPYTUX U3y4aeMbIX IPEAMETOB; 0€3 OMKUOOK BBITOJIHUII TPAKTUYECKOE 3a/1aHHE.

OO0s3aTeNbHBIM yCJIIOBHEM BBICTABJICHHOW OIICHKH SBIISIETCS MpaBWIbHAs peyb B
OBICTPOM WM YMEpPEHHOM Temrie. [[OMOMHUTENbHBIM YCIOBHEM IOJYYEHUS! OLCHKU
«3a4T€HO» MOTYT CTaTh XOPOIIME YCHEXH IPU BBIMNOJHEHUU CAMOCTOATEIbHONW U
KOHTPOJILHOM paboThl, cCUCTEMaTH4eCKask aKTUBHAs pab0Ta Ha CEMUHAPCKUX 3aHATHUSX.

OueHka «He 3a4TEHO» BBICTABJISAETCS CTYAEHTY, KOTOPBI He crpaBuics ¢ 50%
BOIIPOCOB U 3a/IaHUM OWJieTa, B OTBETaX Ha JPYrHe€ BOMPOCHI JIOMYCTHIJ CYIIECTBEHHBIE
omnOku. He MoOXeT OTBETUTh Ha JONOJHUTENIbHbIE BOIMPOCHI, MPEIOKEHHbIE
npenojasareneM. L{e10CTHOro npeacTaBieHus O B3aUMOCBS3SIX, KOMIIOHEHTaX, 3Tamax
pPa3BUTHUSL KYJIbTYypbl y CTyAeHTa HeT. OIeHUBAETCs] KauyeCTBO YCTHOM M MUChMEHHOU
peuH, KaK U MPHU BBICTABICHUU MOJIOKUTEIHHOMN OLIEHKH.

Tunosslie KOHTPOJIBHBIC 3aIaHNUA UJIM HHBIC MAaTCPUAJIbI

Ili1an npakTHYeCKUX 3aHATHH
JlanbHOCTH IEHUCTBUSI PaIHOJIOKAIIMOHHBIX M PAIMOHABUTAIIHOHHBIX CHCTEM.
[TaccuBHBIE ¥ aKTHBHBIE PAJUOIOKAIIMOHHBIE TIOMEXH.
PannogansHOMEpHI.
Panpunonenenratopsl.
KonTponbHoe 3ansitue.

Nk v

Tunosble 3aJa4u 1J1s1 NMPaAKTHICCKHUX 3aHATHH

Tema «/lanbHocTh aeictBus PJIC»

1. Paccuuraiite, BO CKOJBKO pa3 M KaK HM3MEHUTCA JaJlbHOCTH JACHCTBHS
KOT€PEHTHOW U HEKOTrepeHTHON mMiyibcHOU PJIC, ecim cKOpocTh BpallleHUsI aHTEHHBI
yMeHbIIUTCA ¢ 18 06/MuH 10 6 00/MHH MPU MPOUUX PABHBIX YCIOBUSIX.

2. BOo CKOIBKO pa3 M Kak HM3MEHUTCS JajJbHOCTh JCHUCTBUS KOIE€PEHTHOM
umnyibcHoU PJIC, ecnu qnuHa nayku yBenuuutcs B 16 pas, AyvMHa BOJHBI YMEHBIIUTCS
B 10 pa3, a OIIP uenu yBenuuurcs B 2 paza npHu NOpOYUX PABHBIX YCIOBUSX?

3. Jlnga yaydmieHus pasperiarome CrnocoOHOCTM W JTaJbHOCTH JICHCTBHS
JUIMTENIBHOCTh uMIysbca KorepeHTHod PJIC ymenpmmnu B 2 pasa, a KHJ|
MpUEMOIIepeIaloell aHTeHHbl yBenuuwiun B 1,25 paza. Bo CKOJIBKO pa3 M Kak
M3MEHWIACh JATBHOCTH AeicTBUs PJIC mpu mpounx paBHBIX yCIOBUAX?

4. Tlpu monepuuzauuu PJIC poOunuck ymeHblieHus KodduilmeHta mryma
MIPUEMHOT0 YCTPOUCTBA € 5-M 10 3-X, MOBBICWIIM MOIIHOCTh mepenardyrka B 1,5 paza u
yBennuwin KH/I npuemonepenatonieii anteHHsl B 1,2 paza. MakcumanbHasi JalbHOCTh
obHapyxenus nemu ¢ OIIP =10 M 10 MojaepHu3aiuu coctaisia 100 km. Halinure
MuHEManbHyl0 DIIP memn (B M°), IS KOTOpO#l OGECIeYHBACTCA Ta XKe AATbHOCTH
OOHapyKEeHHsI MOCIIe MOJACPHU3AIINU.



5. Bo ckoibKO pa3 u Kak (Mpu MPOYMX PaBHBIX YCIOBUIX) U3MEHHUTCS JAIbHOCTD
nevicteust PJIC ¢ 3epkanpHOM mpuemMoriepenaronieid aHTEHHON (PUKCHUPOBAHHOTO
paauyca rnpu u3MeHeHuu Hecyen yactotel ¢ 1,4286 I'T'u go 3 ['T'h?

6. BoO CKOJIBKO pa3 U Kak U3MEHUTCS JAIbHOCTh AeicTBUs PJIC mpu ymeHbiieHun
temnepaTtypsl Bo3ayxa ¢ 20°C no -20°C npu mpo4ux paBHBIX YCIOBUAX?

7. Haiinure mOporoBoe OTHOIIEHHWE CUTHAI-IIYM (B pa3zax) AJig KOTepeHTHOU
umnyiabcHot PJIC, ecnmu oHa nomkHa oOecrnieunBaTh OOHApY)KEHHE IIEIH C
BEPOSTHOCTSIMU IIPABUIILHOTO OOHAPYKEHUS U JIOKHOU TpeBoru B 30He 0630pa 0,9 u 10
% COOTBETCTBEHHO, €CIIM YKCIIO MMITYIbcoB B mauke N = 100, mmpuna cextopa 0630pa
o asumyTty — 360°, mo yriy mecta — 45°, paspemarone CrnocoOHOCTH MO a3uMYTy U
Iy MecTa COOTBETCTBEHHO paBHBI O =3° u Off = 15°, makcumanbHas JalbHOCTb
Rimax = 100 kM, pasperaroias crnocoOHOCTh 1Mo AaibHOCTH OR = 150 M.

8. Haittu nmanpHOCTH mpsimoit BuauMoctu PJIC st ciiyyas MOJIOKUTENbHOM
pedpakuuu TpU CTaHAAPTHOM aTMocdepe U ciaydas OTCYTCTBUS pedpakuuu (oba
3HAYEHUS — B KM C TOYHOCTBIO JIO OJTHOTO 3HAaKa MOCIE 3amsToi), €Clid BRICOTAa AaHTEHHbI
HaJl IOBEPXHOCTHIO 3eMiu h, =25 M, a BeicoTa mojera 1enu H, = 100 M. Paguyc 3emin
MPUHATH paBHBIM R; = 6370 kM.

9. Hailitu panbHOCTH mpsiMod BuauMoctu PJIC nmg ciydas MOJI0XKUTEIbHOM
pedpakiuu, Mpyu KOTOPOH MOKa3aTelb MPEJIOMJICHUS C POCTOM BBICOTHI Ha KaXIbIH
KMJIOMETp yMeHblaeTcs Ha 5107, u cirywas otcyTeTBus pedpaximm (06a 3HAUCHHS — B
KM C TOYHOCTBIO JI0O OJHOTO 3HaKa MOCe 3amsiToil), €Clid BBICOTA AHTEHHBI HaJl
MOBEpPXHOCThIO 3eMuin h, =15 M, a Beicota mosyeta menu Hy =200 m. Paguyc 3emiun
NpUHATH paBHbIM R, = 6370 kM.

10. Haiitu nmanbHOCTH mpsiMmoit BuguMoctu PJIC st ciiyyas MOJIOKUTENbHOM
pedpaxuuu opu dn/dH = -3-10° M 1 cnyuas orcyTeTBus pedpakiun (06a 3HAUCHUS —
B KM C TOYHOCTBIO JI0 OJHOIO 3HaKa IOCJie 3amsiTOi), €Clid BBICOTA AHTEHHBI HAJl
noBepXxHOCThIO 3emuid h, =20 M, a BeicoTa moseta meaud H, =500 m. Paguyc 3emiuun
MPUHATH paBHBIM R; = 6370 kM.

11. Cnytouk cuctembl GPS BeIBeieH Ha TeOoCTallMOHAPHYKO OpOWUTY Haf
skBaTopoM Ha Bbeicore H =20000 km. Ha kakux mupoTax BO3MOXKEH MPUEM
uHbOpMallMK OT CIIyTHUKa NpPU HAXOXKJIEHUU MOTPeOUTENs] HAa MOBEPXHOCTH 3eMiin?
AHTEHHY CHOYTHHMKa CUMTaTh HEHampaBlieHHOW. Pamuyc 3emMiu NOpUHITH pPaBHBIM
R, = 6370 xm.

12. Haiinure rtpaament kodbdummenta mnpesommenus dn/dH (B M), eciu
SKBUBAJIEHTHBIN paguyc 3emun paBeH 9010 kM. Yemy paBHa AaJIbHOCTH MNPSAMOU
BUJIMMOCTH TIpU Takod aTtmocdepe (B KM), €CId BbICOTA TOJIETa IIEIM COCTaBISET
H, = 225 wm, a BeicOTa ogbeMa aHTeHHHI h, = 25 mM?

13. Haiinute rpagument kodbdummenta mnpesommenus dn/dH (B8 M), eciu
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SKBUBAJIEHTHBIN paguyc 3emin paBeH 7043 kM. UYemy paBHa AaJIbHOCTh MPSMOU
BUJIMMOCTH TIpU Takod aTtmocdepe (B KM), €CIM BBICOTA TOJIETa I[EIM COCTaBISET
H, = 400 m, a BeIcoTa ogbeMa anTeHHEI h, = 16 M?

14. Bpaxxeckuii OecnMIIOTHBIM Je€TaTEIbHBIM ammapar, JIETEBIIMA Ha BBICOTE
H,=100 M Hag mNOBEPXHOCTHIO 3€MJIM, ObUT COUT paKeTOM 3EHUTHO-PAKETHOIO
komiiekca (3PK) cpasy xe mocne ero momamanust B 30Hy Buaumoctu PJIC 3PK.
Haiinute BbIcOTY mombema anTeHHol 3PK h, (B M), ecim mambHOCTH 10 IIETH B
OTCYTCTBHE pe(paKiiii B MOMEHT €€ opaxkeHus coctaBuiia 50 k.

15. Onpenenute AaJlbHOMEpPHYIO mHOrpemHocTh AR (B M), BBI3BIBAEMYIO
MOJIOKUTENHHOW pedpakimelt, Korma paauoBoiiHa pacnpoctpanserca mexay PJIC u
LeIpI0 B Tporocdepe 1Mo Iyre OKpPYKHOCTH paamyca Rz ., = 8500 kM u m3MepeHa
nanbHOCTh 10 1enu R =500 kM, MO CpaBHEHHIO CO CIly4aeM, Korja peQpakiius
OTCYTCTBYeT. BbicoTaMu no/tTbeMa aHTEHHBI U M0JIeTa eI NpeHeOpeyb.

16. Onpenenute AaJIbHOMEPHYIO TOrpemHOCTh AR (B M), BBI3BIBAEMYIO
MOJIOXKUTETILHON pedpakieii, Koraa paauoBosiHa pacrnpoctpansiercss mexay PJIC u
LeIbl0 B Tporocdepe Mo Oyre OKpYKHOCTH paaumyca Rz, = 8000 xM m m3mepeHa
JanbHOCTh 10 1Henu R =250 kM, MO CpaBHEHHUIO CO CilydaeM, Korjaa pedpakxius
OTCYTCTBYET. BbicoTamMu moibeMa aHTEeHHBI U TI0JIETa LU IpeHeOpeyb.

17. Haiitu panbHOCTH JEUCTBUS HUMIYJIbCHO-AoIiepoBckoil BPJIC (B kM) c
yactotoit fy=36 I'Ty B mokaeBOM oOJiake, €CliM 3aTyXaHHE PAMOBOJH COCTABIIAET
4 nb/xm, muametp antennsl d = 30 cMm, MomHOCTh nepenatdyrka P = 500 Bt, DIIP uenwu
S=0,5 Mz, K03 duIMeHT myma npueMHuKa Ky n, = 5, IOpOroBoe OTHOLIEHHE CHUTHAI-
IIyM (nop = 3, MPOU3BEIEHUE MTOCTOSHHOM boiblMaHa Ha TeMIEparypy OKpYy Karollen
cpensl KTy = 4.10*' Br/T'L, pasperaroinas crmocoOHocTh 1o ganbHocTH AR = 75 M. KIIT/]
AHTEHHOT'O TPaKTa U MOTEePSIMU IIpU 00padOTKe MpeHEOPeYb.

18. Bo CKOJIBKO pa3 yMEHBIIUTCS JAlNbHOCTh JIEUCTBUS KOI€PEHTHO-UMITYJIbCHOU
PJIC ¢ momuocteto P =1 xBt, KHJ G = 2000, gactoroii fy =3 I'T'n npu yBennuenun
3aryxaHusi paaunoBoiiH B atmochepe ¢ 0,05 mo 0,3 nb/km, ecnu MomHOCTh ryma Py, =
10" Br, a PJIC pomkHa 0oOHapyXMBaTh Ha MaKCHUMaJbHOW AanbHOCTU Lenb ¢ OIIP
S=10M> ¢ BepOSTHOCTHIO NpPABWIBHOIO OGHapyxeHus D =095 mpu KoamdecTBe
MMITyIIbcoB B mauke N = 64 1 BeposTHOCTH J0XHOH TpeBorn F me Gomee 107? KIIJ
AHTEHHOTO TPAaKTa M MOTEPSIMU IIpU 00pabOTKe MpeHEOPEYb.

Tema «IlaccuBHBIE U AKTHBHbIE PAAHOJOKAINUOHHDBIC IOMEXH)

1. Onpenenure UEHTpaJbHBIE YAacCTOThl CIEKTPOB OTPAXEHUN OT 3EMHOU
MMOBEPXHOCTH, €CJIM HOCUTENb UMITYJbCHO-ToIIepoBckoid BPJIC  aBmxkercs co



ckopocThio V = 1800 kM/4, Hecymas yactorta fo = 36 I'T', yron BusupoBanus = 60°, a
MaKCUMajbHasi OJHO3HAYHO U3MeEpsieMas JalbHOCTh Ry.x = 3 KM.

2. Omnpenenure «clienble» NAIBHOCTH M CKOpOCTH umnyinbCHbIX PJIC ¢
gactoramu noBTopenust: 1) 2 x['m, 2) 10 kI'm, 3) 50 k', eciim pabouas wactorta PJIC f,
=101Tw.

3. Ompenenute «cnemnbiey» ckopocTu (B M/c) ummynbcHoi PJIC ¢ ¢punstpom UIIK,
ecnu B PJIC ucnonbs3zyerca BOOyJsiLMs 4acTOThl MOBTOPEeHUsI uMIyiabcoB F; =1 k' u
F,=1,2 k', a nimuna Boaube! PJIC A =3 cm.

4. Omnpenenute padouyto yactoTy (B ['T) umnynscuoit PJIC ¢ ¢punstpom UIIK,
ecnu B PJIC ucnonb3yercst BOOYJISIIIUS 4acTOThl MOBTOpeHUsT uMiyiabcoB Fi = 1,5 kI,
F,=1,6 kI'mu F; =2 kl'1, a nepBas «ciemnas» ckopoctsb V., = 1080 km/4.

5. Paccuuraiite yactory noBropeHus (B kl'm) mmmynbcoB PJIC, mpu koTopoi
HIMPUHA CIIEKTpa 00Jiaka JUMOJBHBIX OTpa)kaTeseil ¢ raycCoBCKOM (opmoil criekTpa u
ko3 purmentTom mexnepuogHoit koppensiuuu p(T) = 0,991227 pasna 60 I,

6. Haitnure xosdduiments mogaBineHus (B Ab 1O MOITHOCTH) MaCCUBHOU
MOMEXH C TayccoBckoi popmoii cniektpa punbrpamu YUIIK nmepBoro u BToporo mnopsijika,
€CIM MaKCUMaJlbHas OJHO3HAYHO M3MepseMas AaIbHOCTh Ry.x = 150 kM, a mmpuna
cnektpa nmomexu Af, = 100 I'm.

7. Haitnutre kosdduuuentsl mnogasieHus (B Ab 1O MOIIHOCTH) MaCCUBHOU
MOMEXH C rayccoBckoi Gopmoii cnekrpa punbrpamu UIIK nepBoro v BToporo nopsijika,
€CIM TEPHUOJ CcleAoBaHUs MMMyJbcoB [, = 0,5 Mc, a IIMpUHA CHEKTpa MOMEXU
Af,=40Tw.

8. Haiinure kosdduiumentsl nopaBieHus (B Ab MO MOIIHOCTH) MaCCUBHOU
MOMEXU B BHJIE BECOBOM CYMMBI MOMEX C TayCCOBCKOM M pPe30HaHCHOU (opmamu
cnektpa ¢Quabtpamu UYIIK mepBoro m BTOporo mopsaka, €CIM JIOIS TayCCOBCKOM
cocraBistonieii oo = 0,95, a oTHOCcHTEIbHAS KpHHA criekTpa momexu Af, T = 0,05.

9. Omnpenenute MHUHUMaIBHBIN mopsaok ¢uiabTpa YIIK, HeoOXomuMmblid Is
MO/IABJICHHS 10 YPOBHS IIIyMa MACCUBHOW MOMEXH C TayCCOBCKOW (hOpMOil crieKTpa U
mmpuHON crektpa Af, =501, ecnmu oTHomieHWe IIyM-TiomMexa (IO MOIIHOCTH)
A =-50 nb, a mepuox cnegoanust umiryiascoB PJIC T, =2 mc.

10.00ecnieunT 1M MOJABIEHUWE MACCUBHOM IMOMEXH C PE30HAHCHOU (opmoit
CIIEKTpa W OTHOCHTEIbHOW mupuHO# criektpa Af,T = 0,01 mo ypoBHS myma GuibTp
YIIK 6-ro mopsimka, eciud OTHOUIEHHE IIyM-momexa (mo wmomHoctu) A =-20 nb?
OO6ocHyliTe CBOI OTBET.

11.Bo ckonbko pa3 u Kak u3MeHuTCs nanbHOCTh AeiictBus PJIC mpu AT u3
BBIHECEHHON TOYKM MPOCTPAHCTBA, €CIM KOI(PPUIIMEHT KOPPEIAlUA MTOMEXH B KaHaIax
komneHcaropa p yseruuures ¢ 0,995 no 0,999?
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12. Bo CKOJIBKO pa3 mpu OpOYUX PaBHBIX YCIOBHUSX OTIMYAIOTCS JalIbHOCTH
oOHapyxeHus:t uenu npu nocrtaHoBke AIIIll, eciu B mnepBom ciydyae 1elbp U
MOCTAaHOBIIMK HaxoAsaTcsi B ocHOBHOM Jenectke JIHA, a Bo BTopoMm ciydae
TIOCTAHOBIIUK MOMEX JeHCTBYeT 1mo Bropomy Jjemnectky JIHA ¢ yposuem Kg, = -17 nb
(mo mouHOCTH)? PaccTosHMS 10 1I€AM ¥ MOCTAHOBIIMKA TOMEX CUYUTATh OJIMHAKOBBIMHU.

13.Bo ckombkO pa3 W KAk HU3MEHUTCH JanbHOcTh aeiictBus PJIC npu
CAMOTIPUKPBITHHM  IIeJIM  TPHUIICTBbHOM aKTUBHOW TIOMEXOHW, eciu KOA(DPHUIIUCHT
KOppesiluh TOMEXM B KaHallax KommeHcaropa p yeaumuutcsa ¢ 0,99 no 0,9941, a
mourHocTh 1 KH/I renepaTopa nomex yBenuyarcs B 1,3 paza?

14.Paccunraiite BEepOSTHOCTH JIOKHOW TpeBoru F mpu Bo3zaeiictBum Ha PJIC
AIII, cnekrpanbHas IUIOTHOCTh KOTOPOM MPEBOCXOAUT CIEKTPAJIbHYIO IIOTHOCTH
MOIIIHOCTH ITymMa npuemMHuka B 1) g, = 2, 2) q, = 5, 3) ¢, = 10 pa3, ecnu n3HavaabHO
napameTpsl PJIC paccumtansl Ha oOHapyKEHHE MOJIE3HOTO CHUTHAaja CO CIy4YalHBIMU
HadaJIbHOW (pa3o MU aMmrummTygoi Ha (oHE COOCTBEHHBIX IIYMOB IPHUEMHHUKA C
BEpOSATHOCTBIO JIOXKHOH TpeBorm F = 10°. IToporoBoe HampspkeHHUe Unep CUMTATBH
(buKCHPOBAHHBIM.

15.Paccunraiite BeposITHOCTh IPABHIILHOTO OOHapyx)eHust D npu Bo3aeiicTBUN Ha
PJIC AILIII, cnexkTpanbHas INIOTHOCTh KOTOPOM MPEBOCXOUT CHEKTPAIbHYIO IJIOTHOCTh
MOIIIHOCTH IIyMa mpueMHuka B 1) g, = 2, 2) g, = 5, 3) , = 10 pa3, ecnu u3Ha4aIbHO
napametpsl PJIC paccuntanbl Ha OOHapy’>KEHHE IMOJIE3HOT'O CHTHANA CO CIy4YailHBIMU
HadaJIbHOW (pa3o M aMIumMTyJol Ha (oHE COOCTBEHHBIX IIIYMOB MPHEMHHKA C
BEPOSATHOCTSIMHU JIOKHOM Tpeor F = 10™ u mpaBuisHOro o6Hapyxenns D = 0,95. Ipu
pacdere monararb, 4To MOporoBoe HanpsbkeHue U, M3MeHseTcs A CTaOMIM3aluu
JIOKHOU TPEBOTH.

PagunonanbHOMepbI

1. Paccuuraiite panpHOCTH 10 1eau (B kM), wu3Mepennyto YPJ[, ecnm
ucrionb3dyemblii  JIYM  curnan oOecreurBaeT paspeniaronlyrd  CrIoCOOHOCTh IO
nanbHocTH OR = 300 M, mepuoj MOIYJIUPYIOLIEro NHIOO00PA3HOTO HAIPSIKEHHUS
T\ = 4 Mc, a u3MepeHHas pasHocTHas dactora Fp = 80 kI

2. Yemy paBHO MuHUMainbHOE wu3MepseMoe npu nomomu YPJ[ paccrosHue
(B MeTpax), eciu TpH Tepuojie MOIYJUPYIOUIEro MHI000Pa3HOro HAmpsHKEHUS
T, = 10 Mc u pa3HocTHOM yacToTe F, = 5 kI'1 u3MepeHHoe paccTosHUE COCTaBUIIO 6 KM?

3. Bo CKOIBKO pa3 M KaKk MU3MEHUTCS OTHOCHUTENIbHAS MOrPEIIHOCTh U3MEPEHHUS
pasHocTtHOM uactotel B YPJl & = (f,, — F,)/F, ecnmm mepuon momymupyromero
NUI000Pa3HOTO HAMpPSKEHUsS |, YBEJIMUYUTCA B 5 pa3 MpH MPOUYUX PABHBIX YCIOBUSX, a
NEPBOHAYAJIBHOE OTHOILIEHHE BPEMEHU 3aJE€PKKU OTpakeHHOro curHaia tg x Ty
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cocrasisio 0,017

4. PaccuuTaiiTe nanbHOCTh A0 Lenu (B Merpax), uzMepeHnyto UYPJ[ ¢ nnuHoi
BOJIHBI A =3 cM, ecnu ucnoib3yembld JIUM curnan umeer neBuanuio 4actotel B 200
pa3 MEHBIIIE YaCTOThl HECYIIEH, MePUO ] MOAYJIUPYIOIIETO MIUI000Pa3HOTO HAIPSKEHUS
T. = 5 Mc, a u3MepeHHas pasHocTHas dyacToTa F, = 80 kI

5. Haitnure wusmepennyto UYPJI nmanmbHOCTH (B MeETpax), €Cld H3MEPHUTENIEM
YacTOTHI 32 MIEPUOJT MOTYJISIIUH TTocuuTaHo 400 UMITyJIbCOB, EPUO] MOIYJISAIIMA MHOTO
OOJbIIIE MAaKCUMAJIbHOTO BPEMEHM 3aJIpKKHM CHUTHaja OT LEIW, a LIMPUHA MOJIOCHI
npomnyckanus npuemuuka YPJ[ pasna 40 MI'n?

6. Halimure CKOpPOCTh M3MEHEHMs] YacTOThl MOIYJIUPYIOLIET0 MHUI000pPa3HOTO
HanpspkeHus df/dt(MI'n/c), ecan npu pasnocTHo# yactote F, = 4 k' usmepennoe YP /]
paccrosiure coctaBuiio 10 km?

7. Kakue 3nHaueHust ganbHocth R (B kM) Oyayt usmepenol ®PJ[ ¢ uacrotoii
u3nyuenus: 15 k['n, ecnu 3HaueHUs HANPSDKEHUsT Ha BbIXOAaX (Da3oBBIX JIETEKTOPOB
KBaJpaTypHBIX KaHAJIOB MPHEMHHMKA PaBHBI MO MOJYJIO, HO TMPOTHUBOIOJOXHBI IO
3HaKy?

8. Uemy paBHa m3mepenHas ®PJl mampHOCTh R (B MeTpax) A0 HEMOJIBHKHOTO
00BbeKTa, eclu H3MepeHHas pa3HocTh ¢da3z y = 90° a mpu IBMWKEHUH OOBEKTa C
paananbHOM ckopocThio 90 kM/4 orepoBckuil ciur yactoTsl F, = 0,1 ['u?

9. ®a3oBbIii  paamodanbHOMEp pabotaeT Ha 4vacrore fo=100klm, a
HETIOJIBIXKHBIN paIMOOTPaXKAIOIINK 00bEKT HaXOAUTCA OT HEro Ha paccTossHuu Ry = 16
kM. Kakast nanpHOCTB 10 00BbekTa (B kM) OyneT uzmepena takum OPJ]?

10.Kakue 3nHauenust ganbHoctd R (B kM) Oyayt usmepenol OPJl ¢ uacrotoii
uznyuenus: 10 k', ecnu 3HaueHUs HANPSDKEHUsT Ha BbIXOJaX (Da3oBBIX JIETEKTOPOB
KBaJIpaTypPHBIX KaHAJIOB IPUEMHHKA PaBHBI MEXY CO00i1?

11.IMnynbCcHBINA paguofalbHOMEP UMEET MOTPEIIHOCTh M3MEPEHUs JalbHOCTH
AR =15 M. Yemy paBHO u3mepenHoe Takum PJl 3Hauenue nanbHocTH R (B kM), ecnu
nokaszanus ero cuerurka N = 30007

12. Yemy paBHa U3MepeHHas 710 IEJIH TalbHOCTH (B KM), €CIIM 32 BPEMSI 3a/I€PKKU
CUTHaJa OT LIEJIM TeHEPATOP CUETHBIX UMITYJIbCOB UMITYJIbCHOTO P/I, MMeromuii yacToTy
F = 20 MI'u, Beipabotan 50000 uMmysbCcoB, a MCIOJNB3YEMBIM NIl cYeTa MUMITYJIbCOB
JIBOMYHBIN CUETUUK ABIsieTCs 15-pa3psaaHbim?

13.IMnynbCcHBIA JalbHOMEpP HU3MEPHI paccTositHue R =18 kM mo mokazaHusm
cuetunka N = 600. Onpenenure 4acToTy T€HEpaTopa CUETHBIX MUMIYJbCOB (B MI'm).
14.0Onpenenurte  MUHUMaJIbHYIO  Pa3psiAHOCTh  CUETYMKA  HMMITYJIbCHOTO
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paauoadbHOMEPa, KOTOPBIM MO3BOJIAET HM3MEPATh NANBHOCTh 10 75 KM M HUMEET
norpemHocTh u3Mepenus AR = 10 m? Paanonesnenraropsol

1. Paccuntath CKOpPOCTHh BpallleHHWs aHTEHHBI paguomaska ) (00/MHH), eciH
U3MEpPEHO 3HaueHue asumyTta o =240°, a MexAay NpUEMOM ONOPHOIO CHUTHAJIA M
MOMEHTOM OpPHMEHTAIMH JIyya JUarpaMMmbl HAMpPaBJICHHOCTH AHTEHHBI paguoMasika Ha
00BeKT mpornuio At =5 ceKyH/I.

2. CkopocTh BpalieHus aHTCHHBI paguomaska () =5 o6/muH. Kakoe 3HadyeHUHe
azuMyTa o OyJIeT MU3MEpEeHO, €CIM MEeXAYy MPHUEMOM OIMOPHOr0 CHUTHAlla U MOMEHTOM
OpUEHTAllUM Jy4ya JUarpaMMbl HalpaBJICHHOCTH AHTEHHBI paJuOMaska Ha OOBEKT
nponuio At = 11 cekyna.

3. Uemy paBHO H3MEPEHHOE AaMIUIUTYJIHBIM pPAJUOIEICHraTOPOM 3HAuYEeHHE
a3uMyTa O, €CIH CKOpPOCTh BpalieHus ero aHTeHHbl (2= 10 00/MuH, HadaJIbHOE
MOJIOKEHUE aHTEHHBl — IOr-CEBEP, @ 3aKOH M3MEHEHUs Orufarolieid HamrpshKeHus Ha
BBIXOJIC JTMHEHHON YacTH mpreMHuKa U(t) = exp {-m*(t-2)*/2,8}.

4. Tlpu KaKOM PacCTOSHHUHM MEXKIY MPHeMHHUKaMu (ha30BOro pajuoneseHraropa d
(B M) mpu pa3zHocTH X012 BOJIH 90° n3mepeHHslii neneHr o = 60°, ecnu paboydast yactora
nenenratopa fo =403 MI'u?

5. Anrenna PJIC npencraBnsieT co00i KBaJIpaTHYIO SKBUAUCTAHTHYIO PEIICTKY,
cocrosamyto U3 N, = 1600 wu3nyuareneii W IMUPUHON Jyda JHArpamMMBI
HarnpaBiaeHHOCTH A = 3,581°. Haiinute yrioBble KOOpAMHATHI 1eau (Yroj MecTa u
a3UMyT B Tpajaycax), €ClIM Pa3HOCTh XO0Ja BOJIH, MPUHUMAEMBIX Mapod BEPTHKAIHHO
pPacHoJIOKEHHBIX H3iIy4aTeneil, cocraBisger 20 % OT AJIMHBI BOJHBI, & Pa3HOCTh XO0Ja
BOJIH, IPUHUMAEMBIX I1apOil TOPU3OHTAIBHO PpACIOJIOKEHHBIX H3JIydaTele, paBHA
HYJIIO.

6. Antenna PJIC mpencraBnser coOol NPSIMOYTOJIbHYIO HKBUIUCTAHTHYIO
pemetky u3 Ny,;; = 2000 uznyuaresneil; muprHa dyda AMarpaMMbl HAlpaBJICHHOCTHU B
a3UMyTalIbHOM TIJIOCKOCTH AQ, B 5 pa3 OoJblle MIHPUHBI Jy4ya B YIIIOMECTHON
miockoctd A@g. Ilpu wacrore 3ommupyromero currana fo = 3 I'T'm xosddunment
ycuineHus: anteHHsl G = 6283. Haiinure yrioBble KOOpAWMHATHI IeH (Yrojl MecTa u
a3UMyT B TpaJycax), €clu pa3HoCTh (a3, NPUHUMAEMBIX MapOd BEPTUKAIHHO
pacHONIOKEHHBIX — HM3JydaTelned, cocraBmgeT = 155,89°, a pasHocTh  (has,
MPUHUMAEMBIX AP0 TOPU30HTAIBHO PACIIONOKEHHBIX U3IydyaTesel, paBHa W, = 45°.

7. Omnpenenute yncio uznydareneid N B 9KBUIMCTAHTHOW KBaJApaTHON aHTEHHOU
pelieTKe, eclii Ipu W3MepeHHoM asumyTte o = 30°u yrie mecta = 0° pa3HoCcTh (a3,
M3MEPEHHBIX MEX]Yy KpailHUMU FOPU30HTAIbHBIMHU 3JIEMEHTAMU PEIIETKH, COCTaBISET
St paguaH. PaccTosiHre MEXy COCETHUMU U3Iy4aTeNsIMHU B PEIICTKE PaBHO MOJIOBUHE
JUTMHBI BOJIHBI.

8. Ilpu TpuaHrynsLMU LIENIU NeJeHraTopaMu 1 u 2 uaMepeHsl nejaeHru o = 60° u
o, = 120°. Haiigute paccTossHME A0 IEeNW IO JHWHUHM TpaBep3a R (B kM), eciu
TICJICHTaTOPhI Pa3HECEHBI Ha paccTosiHue 0a3bl d = 34,64 kM.
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9. Kakoe paccrosinue R, (B kM) OyneT U3MEpeHO BTOPHIM IMEJICHraTOpOM MpH
TPUAHTYJISILIUU, €CIU PACCTOSHUE, U3MEPEHHOE NEPBBIM IEJIEHraTOpOM, COBHAAAET C
paccTOsIHUEM 110 JIMHUM TpaBep3a, 0a3a d = 40 kM, a H3MEpPEHHBIH BTOPBHIM
MEJIEHraTOpoM yroi o, = 120°?

10.Yemy paBHO paccTosiHuE (B KM) IO JIUHUM TpaBep3a J0 IeJU PU pa3sHECCHUH
TMICJICHTaTOPOB TPHAHTYJISIIMOHHON CHCTeMbI Ha 6a3zy d = 50 kM, €ci JMHHUU TICJICHTOB
MEPECEKAIOTCS MO/ MPAMBIM YTJIOM, a YroJl, U3MEPEHHBIM BTOPHIM MEJIEHTaToOpoM, B 3
pa3a 00JIbIlle YeM YTroJl, H3MEPEHHBIN MepBbIM?

11.1Tpu Tpuanrynsiuuu nenu neiaeHraropamu 1 u 2 u3mepensl nenedra @) = 120°
u ¢, = 150°. Haiinute KOOpAMHATHI L€ HA MJIOCKOCTH, €CIM Pa3HUIA PACCTOSHUN OT
nejaeHrartopoB Ao menu cocraeisier AR = 36,6 kM. Hauano cucrembl KoopauHaT
pacnoJIOKEHO B TOYKE pa3MELIEHUs IejneHratopa 1, a ocb X COEOUHSET TOYKHU
pa3MelleHUs IEJICHraTOpPOB U HallpaBJieHa B CTOPOHY IeJieHraropa 2.

12.PJIC umeeT SKBUAMCTAHTHYIO AHTEHHYIO PEUIETKY C JUHEHHBIM pa3MepoM
L=70cm m paboraer Ha dactore 3 1Tmu. B HampaBieHHMM HOpMalM K PEIICTKE
obecnieunBaetcs mupuna JJHA (mo yposaio 0,5), pasnas [1 + 0,25(N-1)]°, rne N —
HOMEpP MO CINHCKY B XypHane. Kakoil meneHr (B rpagycax ¢ TOYHOCTBIO JO BTOPOTO
3HaKa Toclie 3amsiToi) OyAeT M3MepeH TaKOW aHTEHHOM, €Clid pa3HOCTh (a3 MExXIy
COCEIHUMH 3JIEMEHTAMHU peIIeTKH paBHa 30°7

KontponbHbie paboThI ¢ pelieHre 3a1ad catTces no rpaduky Ha MPOBEPKY, PH
YCJIOBUH BBIMOJHEHUS KOHTPOJIBHBIX Pa0OT CTYIEHT JOMYCKAETCs K c/laue IK3aMeHa.

MaTepna.m.l KOHTPOJISA OCBOCHHUA TUCIHUILJINHBI «PaI[I/IOTeXHI/I‘-IeCKI/Ie CHCTEMBD»

IlepeyeHb BONIPOCOB /11 KOHTPOJISI M IPOMEKYTOYHOM aTTecTannm (IK3aMeHa)
1. OOGmiecucTeMHbIE TTOHATHUS U OTIPeICTICHUS
2. Knaccudukarus paaiuoaoKamOHHBIX CUCTEM
3. Metonsl onpeaenenus koopauHar B PJIC
4. mnynbcHbIN U (a30BbId METOBI ONIPEACIICHUS 1aTbHOCTH
6. HacTOTHBIN METOJ ONIPEACIICHUS TaJbHOCTH
7. MeTtopl n3MepeHus YTIIOBBIX KOOPAUHAT
10. IlocnemoBaTenbHbII W PacTpPOBBIM METOJBI 0030pa MPOCTPAHCTBA IMPU IOUCKE
curnaios B PTC
10. BunToBo#, CriUpadbHBIA U KOHUIECKUH METObI 0030pa MPOCTPAHCTBA IIPH TTOUCKE
curHasios B PTC
11. YpaBaenue nanpHoctu neictBus PJIC B cBOOOJHOM MPOCTPAHCTRBE.
12. Biustnrie atMocdepsl ¥ MOACTHIIAONIEH TOBEPXHOCTH Ha AanbHOCTh neicTBust PJIC
13. [TaccuBnble momexu B POC.
14. YpaBuenue nanpHoctu neictBusa PJIC B yclioBHsIX MTACCUBHBIX MOMEX
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15. CHuxeHue paguoSIOKalMOHHOM 3aMeTHOCTHM uened  (ymenbuieHue  OIIP
3aIIUIIAEMBIX 00BEKTOB)

16. CnekTpaJibHO-BPEMEHHBIE XaPAKTEPUCTUKHU MACCUBHBIX TOMEX

17. Xapakrepuctuku cuctem CJIL

18. Xapakrepuctuku 3¢ pexkruBHoctu cucrem CJIL u Baustoniye Ha HUX QaKTOPHI

19. Metonp! 3amutsl PJIC 0T maccuBHBIX MOMEX

20. D¢ deKT crenbx CKOpOCTeH U METOIbI €r0 YCTPAHSHUS

21. MHorokaHanbHbIe (PUIBTPHI KOT€PEHTHOTO HAKOIUICHUS CUTHAJIOB.

22. AKTUBHBIE TIOMEXU U METOABI OOPHOBI C AKTUBHBIMU ITOMEXaMHU

23. YBoasue NoMexu 1o AaIbHOCTH, CKOPOCTH U KOMOMHUPOBAHHBIE TOMEXH

24 MeToJibl 3a1IUTHI OT YBOJSIIIUX TTOMEX

25. Bropuunas oOpaboTka paauosiokaniMoHHOW wuHMopmanuu. Cxema aiaropurma
aBT03aXBaTa TPACKTOPHUHU.

26. PaguonaBuranuoHHble  cucTemMbl. (CocTaB, OCHOBHBIE  OIpEACNICHUS U
KJIacCU(DUKALTHS

27. CuctemMbl KOOPAUHAT U CTAHAAPTHI BPEMEHH, UCTIOJIb3yEeMbI€ B paJMOHABUTAINH.

28. PelleHre HaBUTALIMOHHOM 3a/1a4u.

29. lansHocTh aerictBust CPHC.

30. Crpykrypa nepeaaBaemsbix curiaiioB CPHC I'NIOHACC

31 Crpykrypa nepeagaBaemsix curnaiioB CPHC GPS

32. TOYHOCTH MECTOOMPEAEIEHUS CITyTHUKOBBIMU CHCTEMAMU HABUTALUU.

33. MeToibl NOBBIILIEHUSI TOYHOCTH MECTOOIPEACIICHHUS

34. IloMexu CIyTHUKOBBIM CUCTEMAM HAaBUTAIIHH.

35. Paguorexunueckue cucremsl ynpasiieHus (PCY). CtpykTypHble CXEMbl CHCTEMBI
CaMOHaBeJICHUSI U KOOPAUHATOPA.

36. Paguorexunueckue cuctemsl ynpasieHus (PCY). Meroasl HaBeneHuUs .

37. OngHOKaHaJIbHBIE M MHOTOKAHAJIBHBIE PAJAUOTEXHUYECKUE CHCTEMBI Iepeadyu
uHpopmanuu

38. Ctpykrypnsbie cxembl PTC IIW ¢ 4acTOTHBIM U Bp€MEHHBIM pa3/IeICHUEM KaHAJIOB.
39. OcHogusle (nHGopmaronnsie) mokazatenu PT CITU. ®opmyna [llenHona

Bonpoce! 111 KOHTPOJIst yeBOeHUs npeaycMoTpeHHbIix PII/] komnerenumia
. OcHOBHBIE METO/IbI OnpenesieHus qanpbHoctu B PJIC.
. MeTonbl onpeaeneHust yriioBeIx KoopauHar ueineit B PJIC.
. MeTonpl 0630pa IpOCTpaHCTBA MPHU MOUCKe curHaiioB B PTC
. Onpenenenue gansHoctu aevicteus PJIC.
. [Tomexu oOHapy:keHHIO LIeJIe B paJHOIOKaAIUU.
. CuCcTeMBI CEeNIEKINH IBUKYIINXCS LENEH U UX XaPAKTEPUCTHKHU.
. PannonaBuranuonneie cucteMbl. CocTaB, OCHOBHBIE OTPEICTICHUS U KilacCUuPUKaIus
. TouHOCTH MeCcTOONpPEIEIEHNUS CITyTHUKOBBIMA CUCTEMaMH HaBUTALIUU.
. HazHauenune paiMoTEXHUYECKUX CUCTEM YIIPABICHUS U METObI pAJHOYIIPABIICHUS.

O 00 31O DN b~ W
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10. PaI[I/IOTeXHI/I'-ICCKI/Ie CUCTCMBI IICpCaaun I/IH(I)OpMaI_[I/II/I. Ha3nauenue M OCHOBHBIC
THUIIBI.

CocraBun
I.T.H., ipodeccop kadeapsr PTC / B.W. Komenes /
3aB. kadenpoit PTC, a.1.H., nmpodeccop / B.W. Komenes /
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