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OneHounple MarepHayibl 1Mo aucnuiuinHe "CHCTeMBl JIOKAIllil W HaBHTAIUU' COJepKar
COBOKYMHOCTh y4eOHO-METOIMYECKUX MaTepuaioB (KOHTPOJIBHBIX 3aJaHui, OMUCaHUK ¢GopM H
MpoIeaAyp), TMpeIHa3HAYCHHBIX JUISl OIEHKH KadeCcTBa OCBOCHHUS OOYYaroIIMMHUCS YacTH OCHOBHOM
00pazoBaTeILHON MPOTPAMMBIL.

Llens — OLEHUTH COOTBETCTBUE 3HAHMK, YMEHHH M YPOBHS MPUOOPETEHHBIX KOMIICTEHIIWH,
oOyyaromuxcsi HensiM U TpeOOBaHUSAM OCHOBHOHM 00pa30BaTeNbHOM NpOrpaMMbl IO HANPABICHUIO
noarotoBku 11.04.01 "PagumorexHuka" Kak B XOl€ NPOBEAEHUS TEKYIIEr0 KOHTPOJSA, TaK H
IPOMEKYTOUHOM aTTECTALlUU.

OcHoBHas 33/1a4a — 00ECIIeYNTh OIICHKY YpOBHs chopMUpoBaHHOCTH TperycMoTpeHHbIx OITOI
KOMITETEHLIUH, MPUOOpeTacMbIX 00yYaIOIMIUMCS B COOTBETCTBHHU C STUMHU TPEOOBAHUSIMH.

Kontponb 3HaHUH TPOBOAKUTCS B OPME TEKYIETO KOHTPOIIS U IIPOMEKYTOUHON aTTeCTAIUH.

Texymuii KOHTPOJb YCIEBAEMOCTH MPOBOJUTCS C LENBIO OIPENENCHUsI CTETeHH YCBOEHUS
yueOHOro MaTepHuaja, CBOCBPEMEHHOI'O BBISIBICHHS M YCTPaHEHHs HEIOCTATKOB B TMOATOTOBKE
00yJalommxcss W TPUHATHS HEOOXOIUMBIX MEp 10 COBEPIICHCTBOBAHMIO METOIWKH IMPETOIaBaHUs
Y4IeOHOH TUCITUTUIMHBI, OpTaHU3alnA pabOThl 00YyJaloNuXCcs B X0/¢ YICOHBIX 3aHATHA W OKa3aHUS MM
WHJIUBUAYAJIBHOW MIOMOIIY.

K KOHTpoOsIO TeKylell yCIEeBaeMOCTH OTHOCSTCS INPOBEPKAa 3HAHUN, YMEHHH W HAaBBIKOB,
NprOOPEeTEHHBIX OOYYalOIMMHUCS Ha TPAaKTHYECKHX 3aHATHAX M JlabopaTopHbIX pabotax. Ilpum
BBITIOJTHEHNH J1a00paTOPHBIX paOOT MPUMEHSETCS CHCTEMa OIIEHKH «3a4TeHO — He 3auTeHo». KonmndaecTBo
J1a00paTOPHBIX PabOT MO KAKIOMY MOJYIIIO OTIPEACIICHO YIeOHBIM IpauKOM.

Ha npaxktnyeckux 3aHATHSAX JOIYCKAeTCs UCIONb30BAHNE CUCTEMBI «3aYTE€HO — HE 3aUTEHO», UITU
PEHUTHUHIOBOM CHUCTEMBI OLEHKH, NMPU KOTOPOH, HampuMep, NPaBUJIbHO PELICHHAs 3a/Jaya OLICHUBACTCS
OTIpeZIeTICHHBIM KONMU4YecTBOM OamtoB. [lpm mmosTamHOM BBHIMIOMHEHWH Y4YeOHOTO IUIaHa —Oallibl
cymMMupyroTca. [1010KNUTENbHBIM UTOTOM BBITTOJIHEHUS TIPOTPaMMBI SBJISIETCS ONPEEIIEHHOE KOIMYECTBO
HaOpaHHBIX 0aJIOB.

[IpoMexyTOUHBI KOHTPOJb MO AUCHUIUIMHE OCYLIECTBIISIETCS MPOBEACHHEM 3K3ameHa. dopma
MpoBeNeHUs OSK3aMeHa — YCTHBIH OTBET 10 YTBEPXKACHHBIM 3K3aMEHAIIMOHHBIM  OHIIeTaM,
c(OpPMYNUPOBAaHHBEIM C YYETOM COJIEpXKaHusl Y4eOHOH AMCUMIUIMHBL. B 5K3aMeHauuoHHBIH OwuieT
BKJIIOYAETCS JBa TEOPETHUYECKUX BOIpoca. B mpouecce MOAroTOBKU K YCTHOMY OTBETY SK3aMEHYEMbIH
MOJKET COCTaBUTh B NHCHMEHHOM BHJE IUIAH OTBETa, BKIIOYAIOMINK B Ce0sl OIMpENeNeHus, BBIBOIBI

(bopMyI1, pUCYHKH.

1. HaCl'IOI)T OICHOYHBIX MATCPHAJIOB IO JUCHUIIJINHE

Ne KonTponupyemsle pa3aeinsl Kon Bun, meron, popma
n/n (TeMbI) TUCIUTLINHBI KOHTPOJIMPYEMOM OILICHOYHOTO
KOMITETCHITNH (MK MEPOIPHUATHS
e€ yactn)
1 2 3 4
PagnorexHnveckue CuCTeMbl
1 Beenenne OIIK-1, OIIK-1.1
OIIK-4, OTIK-4.1 Jrsamen
2 Knaccudukanys akTHBHBIX TOMEX B OIIK-1. OIK-1.1
PaTUOIOKAIIMH U PATUOHABUT AN OIK- 4: OIK-4.1 3K3aMEH
3 | BiusiHHE aKTHBHBIX IIOMEX HA CHCTEMY OIIK-1, OIIK-1.1
MEPBUYHOM 00PaOOTKHU PaIMOIOKAIIMOHHON 1 OIIK-4, OIIK-4.1 SK3aMeH
pamTuoOHABUTAIIMOHHON HHPOPMAITUH
1 | KoppensinnonHo-puibTpoBas cxema 00paboTKH OIIK-1, OIIK-1.1 9K3aMEH
B UICTUHHO-KOTrepeHTHOoU PJIC OIIK-4, OIIK-4.1
3 | I[Toporosas 0OpaboTKa B paarOIOKAIINH; OIIK-1, OIIK-1.1
OIIK-4, OIIK-4.1 Jrsamen




4 | Crabunu3aius ypOBHS JIOKHBIX TPEBOT TIPH OIIK-1, OIIK-1.1
HaJIMYUH ITIOMEX C PIJIEEBCKHUM, JIOTHOPMAaJIbHBIM, OIIK-4, OIIK-4.1 SK3aMEH
ramma u KK 3akoHaMu pacripeieneHus;
5 | BausHue mrymMoBoil 1 Mackupyomeil moMexu Ha OITK-1. OIK-1.1
noporosyio o6pa6orky B PJIC; OIIK- 4’ OIIK- 4'1 9K3aMCH
6 | IlepBuunas 0OpaboTKa paJrOHABUTALIMOHHOMN OITK-1. OIIK-1.1
nH(popMaru B ciyTHUKOBBIX PHC; ’ ' JK3aMEH
OIIK-4, OTIK-4.1
7 | BozneilicTBue mryMoBO# IOMEXH Ha TOYHOCTh
pEIIeHNs] HABUTAIIMOHHOM 3a/1a4u B OIIK-1, OIIK-1.1 K3AMEH
ciyTHUKOBBIX PHC; OIIK-4, OIIK-4.1
8 | BoszzaeiicTBre myMOBOM IOMEXH HA TOYHOCTh
OMpeJIeIICHHSI MECTOTIOJIOKEHHS B CHCTEME OIIK-1, OIIK-1.1 SK3aMEH
PCBII; OIIK-4, OTIK-4.1
9 | PanroBbie OOHAPYKHUTENH; OIIK-1, OIIK-1.1
OIIK-4, OTTK-4.1 dk3aMen
10 | BozneiicTBue mryMoBOi 1 MaCKHPYIOLIEH TOMEXH
Ha CHCTEMY BTOPHYHOU 0OPabOTKH OIIK-1, OIIK-1.1 K3AMET
PanuoOJIOKAIHOHHON HH(bOPMAITUT OIIK-4, OIIK-4.1
11 | Bropuunas 06paboTKka paaroIoKanuOHHON
nHpopmaruu. CTpoOUpOBaHHE OTMETOK. OIMK-1. OIK-1.1
Acconuanus JaHHBIX. AITOPUTM OITK-4, OTIK-4.1 3K3aMEH
MHOTOTHUIIOTE3HOTO COMTPOBOXKICHHMS.
12 | AByxauanazonssiii punbtp Kammana; OIIK-1. OIIK-1.1
OITK-4, OTIK-4.1 JKsamer
13 | MHOrono3uMOHHbIE PAINOIOKAIIMOHHbIE
OIIK-4, OIIK-4.1
14 | Knaccudukaiiist MHOTOTTO3HIIMOHHBIX CHCTEM.
JIOCTOMHCTBA, OIIK-1, OIIK-1.1 SK3AMCH
OIIK-4, OIIK-4.1
15 | ObpaboTtka curHaioB B OucraTuaeckoit PJIC. OIIK-1. OIIK-1.1
OI1K-4, OTTK-4.1 Jrsaner

2. lllkana oueHNBaHUA KOMIIETEHIIUH (pe3yJIbTATOB)

1) YpoBeHb ycBOEHUS MaTepHaa, peyCMOTPEHHOTO TPOrpaMMON.
2) YMmenne AHAJIM3UPOBATH MATCpHaAJl, YCTAHABIIMBATH NPUIUHHO-CJIICACTBCHHBIC CBA3U.

3) KauecTBO 0TBETa Ha BOMPOCHI: OJTHOTA, APTYMEHTUPOBAHHOCTb, YOCKIEHHOCTD,
JIOTHYHOCTb.
4) CopneprkaTesibHas CTOPOHA M KAU€CTBO MAaTEPHAIIOB, IPUBEACHHBIX B OTYETAX
CTYJIEHTA 110 TJaOOpaTOPHBIM pabOTaM, MPAKTUUECKUM 3aHSITHUSIM.

5) Hcnonw3oBanue HOHOHHHTCHBHOﬁ JIMTEPATYPLI IIPU IIOATOTOBKE OTBECTOB.

YpoBeHb 0CBOCHHS CHOPMHUPOBAHHOCTH 3HAHUH, YMEHU U HABBIKOB 110 TUCIUILIIHE
oLleHUBaeTcs B popme OalbHOW OTMETKU:



«OTJMYHO» 3aCIIy)KUBAET CTYJIEHT, HMEIOIIHA BCECTOPOHHEE, CHUCTEMATHYECKOE H
riy0okoe 3HaHHe y4eOHO-IIPOrpaMMHOI0 Marepuana, yMeHHe CBOOOIHO BBIMOIHATH 33JaHus,
MPEyCMOTPEHHBIE TMPOTPAMMOM, YCBOMBIIWM OCHOBHYKO W 3HAKOMBIM C JIOMOJHUTEIBHOU
JUTEPaTypOH, pEKOMEHI0BAHHON nporpammoi. Kak rmpaBuiio, OLieHKa «OTJIMYHO» BBICTABIISAETCS
CTYJIEHTaM, YCBOMBIIMM B3aMMOCBSI3b OCHOBHBIX NOHATHM IJUCLMUIUIMHBI B UX 3HA4YCHUM IS
npuobperaeMoit mpodeccuu, NPOsIBUBIINM TBOPUYECKHE CLIOCOOHOCTH B TOHUMAaHUHU, U3J10KEHUU
1 UCNOJIb30BaHUH Y4eOHO-IPOrpaMMHOI'0 MaTepuaia.

«Xopomo» 3acioy’KuBaeT CTYACHT, OOHApyXHUBIIUKA TIOJHOE 3HaHUWE Y4yeOHO-
IIPOrpaMMHOI'0 MAaTE€pUaa, yCICIIHO BBINOIHAIOIINN IPEIyCMOTPEHHbIE B IIPOrPAMME 3aJ1aHHUs,
YCBOMBIINN OCHOBHYIO JINTEPATypy, PEKOMEHIOBaHHYIO B mporpamme. Kak mpaswiio, oreHka
«XOpPOLIO» BBICTABIAETCA CTYNECHTAM, ITOKAa3aBIIUM CUCTEMAaTUYECKUM XapakTep 3HAHUU II0
JUCLMIUIMHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIONOJHEHUI0 U OOHOBJIEHHIO B XOJE
nanbpHeel yueoHoi paboTsl 1 MpodecCUOHATBHOMN 1eATEIbHOCTH.

«Y10BJIETBOPUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKUBLIMI 3HAHHUA OCHOBHOIO
yueOHO-IIPOrpaMMHOI0 MaTepuaja B o0beMe, HEOOXOAMMOM /sl JajbHelIIed yueObl u
npejacTosiei pabdoThl MO CHEUUAIBHOCTH, CHPABISIOIIMNCS C BBIIOJIHEHHEM 3aJaHUil,
MIPEAYCMOTPEHHBIX IIPOrPAMMON, 3HAKOMBIM C OCHOBHOW JIUTEPATypOH, PEKOMEHIO0BAaHHOMN
nporpammoi. Kak mpaBwiio, OLEHKa «yJOBJIIETBOPUTEIBHO» BBICTABISAECTCS CTYACHTaM,
JOIYCTUBIIHMM IIOIPEIIHOCTH B OTBETE HA DK3aMEHE U IPHU BBINOJIHEHUM JK3aMEHALIMOHHBIX
3aJlaHui, HO 00JIaJaroIIMM HEOOXOAUMBIMHU 3HAHUSAMU JUISI X YCTPaHEHUS O] PyKOBOJCTBOM
IIPETNOAaBaTEIs.

«HeynoB/1eTBOpUTEJIBHO» BBICTABISAETCS CTYJEHTY, OOHapyXuBLIEMY MpoOeisl B
3HAHUSX OCHOBHOIO Y4eOHO-IPOTPaMMHOIO MaTepuana, JOIMyCTHBIIEMY NPUHIUIHAIbHbIE
OLIMOKM B BBINOJIHEHUU IPEAyCMOTPEHHBIX MporpaMMoil 3ananuil. Kak mpaBuio, orneHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYAECHTaM, KOTOpPbIE HE MOTYT MPOAOIDKUTH 00yueHHe WU
MNPUCTYIIUTh K TPO(ECCHOHANTBHON AEATENBHOCTH 10 OKOHYaHWW By3a 0€3 JOTOIHUTEIBHBIX
3aHATHN IO COOTBETCTBYIOUIEH TUCIUILINHE.

OueHka  «3a4TEHO»  BBICTABIIETCS  CTYACHTY, KOTOPBIM  IPOYHO  YCBOWII
IIPEyCMOTPEHHBIN MPOrPaMMHBIN MaTepHall; NMPaBUIbHO, apryMEHTHPOBAaHO OTBETHUJI HAa BCE
BOIIPOCHI, C NPHUBEIECHUEM NPHUMEPOB; IOKa3aJl INIyOOKHE CHCTEMaTU3UPOBAHHbIE 3HAHMS,
BIIaJICET MPUEMaMH PACCYX ACHHUS U CONOCTABJISIET MaTEpUal U3 Pa3HbIX UCTOYHUKOB: TEOPHIO
CBSI3bIBAET C NPAKTHKOW, IPYTUMHU TEMaMU JIaHHOTO Kypca, APYTruX U3ydaeMbIX IPeIMETOB; 0e3
OLIMOOK BBIOJTHUII MPAKTUUECKOE 3aJaHHE.

OO0s13aTebHBIM YCIIOBHEM BBICTABIICHHOHN OIEHKH SIBJISIETCS MPAaBUIIbHAS peYb B OBICTPOM
WIM YMEPEHHOM TeMmIe. JlONMOJIHUTENbHBIM YCIOBUEM IOIYYEHMsI OLEHKU «3a4T€HO» MOTYT
CTaTb XOpPOLIME YCIEXH IPU BBIIOJIHEHUH CaMOCTOSATEIbHOM U KOHTPOJBHOM paboThI,
cucTeMaTHyecKasl aKTUBHas paboTa Ha CEMUHAPCKUX 3aHATUSAX.

Ouenka «He 3a4YTEHO» BBICTABIACTCS CTYICHTY, KOTOpbId He cropaBmwicst ¢ 50%
BOIPOCOB U 3aJ]aHUi OMJIeTa, B OTBETAX Ha JAPYrHe BOIPOCH! JOIYCTUII CYIIECTBEHHbIE OIIMOKU.
He Moxer oTBeTMTH Ha JONOJHUTEIBHBIE BONIPOCHI, IPEUIOKEHHBIE IPENOAABATEIEM.
[lenocTHOrO mMpenCTaBlIEHUs O B3aMMOCBA3SX, KOMIIOHEHTAX, 3TAllax DPAa3BUTUS KyJIbTYPbl y
cTylaeHTa HeT. OLeHMBAeTCsl KaueCTBO YCTHOW M NMHUCbMEHHOM peud, Kak U MpHU BBICTABICHUU
MIOJIOKUTEIBHON OLIEHKH.

Tunoevie KOHMPO.JIbHblE 3a0aHUA UL UHbLE mamepuaisl

Ili1an npaKkTHYeCKUX 3aHATHI

1. JJanpHOCTBH OEUCTBUS paIUOJIOKAIMOHHBIX U PAJIUOHABUTAIMOHHBIX CHCTEM.
2. TlaccuBHBIE U aKTUBHBIE PAIMOJIOKAIIMOHHBIE TIOMEXHU.

3. PaauwonaibHOMEDEI.

4. PaauorneneHraTopsl.

5.

KOHTpOJ'II)HOG 3aHsATHE.



3. TunoBbIie 3aJaYvuM 1J1d MPAKTHYC€CKUX 3aHATHH

Tema «/lanbHocTb aeiictBust PJIC»

1. Paccuutaiite, BO CKOJIBKO pa3 M KaK U3MEHUTCS JAJIBHOCTh IEUCTBUS KOTEPEHTHOU U
HEeKOTepeHTHON wummyiabcHor PJIC, ecnm CKOpOCTh BpallleHHs] aHTEHHbl YMEHbBIIUTCS C 18
00/MUH 10 6 006/MHH TP MPOYUX PABHBIX YCIOBHSIX.

2. Bo ckosbKO pa3 M Kak U3MEHUTCS AAIbHOCTb JEWCTBUS KOTEPEHTHON MMITYJIbCHOU
PJIC, ecnu nyivHa nauku yBenuuures B 16 pas, jyinHa BosiHbl yMeHbuTes B 10 pas, a OI1P nenun
YBEJIMUYUTCS B 2 pa3a Mpu IPOYHUX PaBHBIX YCIOBUAX?

3. Jns ynydiieHus paspelaronieid CrocoOOHOCTH U TAIbHOCTU J€HCTBUS AJTUTEIbHOCTD
umnyinsca korepeHTHoM PJIC ymenpmmmim B 2 pasa, a KHJI nmpuemonepenaronieii aHTEHHBI
yBenuuwin B 1,25 pa3a. Bo ckonbko pa3 U Kak M3MeHWIACh NanbHOCTh AeictBus PJIC mpu
MIPOYMX PABHBIX YCIOBUSAX?

4. Tlpu monepuuzamuu PJIC noOunuce ymeHbIeHUs KodddupueHTa myma mprueMHOTo
yCTpoiicTBa ¢ 5-u 10 3-X, NOBBICWIM MOIIHOCTH nepeaaruuka B 1,5 paza m yeBenmumnu KHJ
npuemMorniepearomeil anteHasl B 1,2 paza. MakcumanbHasi JaqbHOCTh OOHApY)KEHUS LIEIH C
BIIP = 10 M? g0 mMoxepHm3amuu coctaisia 100 kv, Haiimure Murumanshyto 1P nemu (B M2),
111 KOTOPOM oOecrieunBaeTcs Ta e JalbHOCTh O0OHApYKEHHs [T0CIIe MOAEPHU3ALINY.

5. Bo ckompko pa3 M Kak (OpU MPOYMX PABHBIX YCIOBMAX) M3MEHUTCS AAJIBHOCTD
neiictBust PJIC ¢ 3epkanbHON MpueMoriepenaroneld aHTeHHOW (PUKCUPOBAHHOTO pajyca INpH
n3MeHeHuH Hecyten yacToTsl ¢ 1,4286 Ty no 3 I'T?

6. Bo ckonbko pa3 M Kak M3MEHUTCS JanbHOCTh neiictBus PJIC mpu yMmeHbleHUU
temmeparypbl Bo3ayxa ¢ 20#mC 10 -20#»C mpu MpoYnx paBHBIX yCIOBHAX?

7. Halimute mnOporoBoe OTHOIIEHHWE CHUTHAN-IIYM (B pa3ax) A8 KOTepeHTHOM
nmiynscHOM PJIC, ecnmu oHa mopkHa oOecrednBaTh OOHAPYI)KEHUE IENU C BEPOSITHOCTSIMH
IPaBUIILHOTO OGHAPYKEHHUS U JIOKHOM TpeBOTH B 30HE 0630pa 0,9 u 10 cooTBeTCTBEHHO, €ciu
4UCII0 UMITyIbcoB B mauke N = 100, muprHa cekropa o063opa mo azumyty — 360#e, mo yriy
MecTa — 458w, paspemarnme CioCOOHOCTH MO a3UMYTY M YTy MECTa COOTBETCTBEHHO PaBHBI
Ov =3mu
@5 = 15®r, MakcuMMaibHas JalbHOCTh Ry.x = 100 KM, paspemarorias CIOCOOHOCTH II0
JAJIbHOCTU
WR=150m.

8. Haiitu manpHOCTB TIpsiMoit BuaumMocTH PJIC it cimydast mojiokuTeNnbHON pedpakiinm
IpU CTaHAApPTHOM aTMocdepe M ciyyas OTCYyTCTBUS pedpakuuu (006a 3HauYeHHS — B KM C
TOYHOCTBIO IO OJTHOTO 3HaKa IOCJIE 3alsITOM), €CIIM BbICOTAa AHTEHHBI HaJl IOBEPXHOCTHIO 3€MJIU
h, =25 M, a BeicoTa noseta uenu H, = 100 m. Paguyc 3emin npusaTh paBHbIM R; = 6370 kM.

9. Haittu pganpHOCT, mpsmoil Bumumoctd PJIC ans  ciydas MOJIOXKUTEIbHOU
pedpakuuy, Ipu KOTOPOH MoKa3aTelb MPEIOMIIEHUS C POCTOM BBICOTBHI HAa KaXKIbl KUIIOMETP
yMeHbInaercs Ha 5 107, u cirydas oTcyTcTBHs pedpakiuun (00a 3HAYEHUS — B KM ¢ TOYHOCTBIO
710 OZJHOT'O 3HaKa IMOCJIe 3aIsTOM), €CJIU BbICOTAa aHTEHHBI HaJl IOBEPXHOCTHIO 3eMU /1, = 15 M, a
BbICOTa nojeta uenu H; = 200 m. Pagnyc 3emnn npuHATh paBHBIM R, = 6370 kM.

10. Haiitu nansHOCTh npsimoit Buaumoctu PJIC ans ciryyast monoxuTenbHOM pedpakiuu
npu dn/dH = -3*10® m'! u ciyuas orcyrcTBus pedpakimu (06a 3HAYEHUS — B KM C TOYHOCTBIO
710 OZJHOT'O 3HaKa IOCJIe 3aIsTOM), €CJIU BbICOTAa aHTEHHBI HaJl IOBEPXHOCTHIO 3eMid /1, = 20 M, a
BbICcOTa nojeta uenu H; = 500 m. Pagnyc 3emun npuHATh paBHBIM R, = 6370 kM.

11. Cnytnuk cuctembl GPS BbIBeieH Ha reoctaliiOHapHYI0 OpOUTY HaJl HKBaTOPOM Ha
Beicote H = 20000 kM. Ha kakux mmpoTax BO3MOXKEH IpHueM MH(POpPMAlUU OT CIyTHUKA IPH
HAaXOXJEHUHW MOTpeOUTENss Ha TMOBEPXHOCTH 3eMiu? AHTEHHY CIYTHHKAa CYMTaTh



HeHanpaslieHHOW. Paanyc 3emin npuHATh paBHBIM R; = 6370 kM.

12. Haiigute rpamuent kodpdumuenta npenomienus dn/dH (B '), ecmm
SKBUBAJIEHTHBIN paanyc 3emun paseH 9010 kM. Yemy paBHaA JanbHOCTh NPSIMOM BUAUMOCTH IIPH
Takoi atMocdepe (B KM), ecii BbICOTa MoJieTa Iesid cocTaBiseT H, = 225 M, a BpIcOTa OIbeMa
aHTEHHEI /1, = 25 M?

13. Haiigute rpamuent kodpdumuenta npenomienus dn/dH (B '), ecmm
SKBUBaJICHTHBIN paauyc 3emiu paBeH 7043 kM. UeMy paBHa 1albHOCTh MPSMOWM BUIUMOCTH TIPU
Takoi atMocdepe (B KM), €ciy BbICOTa MoJeTa 1enu cocranisier H, = 400 M, a BbIcOTa ogbeMa
aHTEHHEI /1, = 16 M?

14. Bpaxkeckuii OecIMIOTHBIN JIeTaTeNbHBIN annapar, JeTeBiuid Ha Beicote H,, = 100 m
HaJl IOBEPXHOCTBIO 3eMJIM, ObUI COMT pakeToi 3eHnTHO-pakeTHoro komiekca (3PK) cpasy xe
nocie ero nomnaganus B 3ony Bugumoctu PJIC 3PK. Haiinute BoicoTy noabsema antennsl 3PK 4,
(B M), eciy AIBbHOCTB A0 IIeTd B OTCYTCTBHE pepakliy B MOMEHT €€ MOPaKEHHs COCTaBUIIA
50 kM.

15. Onpenenute  JaJbHOMEpPHYIO — IHOTPEHIHOCTh g&R (B M),  BBI3BIBACMYIO
MOJIOKUTETIBHON pedpakuueli, Korjna paauoBoiHa pacmpocTtpansercs mexay PJIC u nensio B
Tpomnocdepe N0 Tyre OKpy:KHOCTU paauyca R3 4 = 8500 kM 1 u3MepeHa AanbHOCTh 10 eI R =
500 kM, MO CpaBHEHHUIO CO ciy4yaeMm, Korjga pedpakiust oTcyTcTByeT. Bricoramu mnoabema
aHTEHHBI U [10JIETa LeJIN IIpeHeOpeyb.

16. Onpenenute  JaJbHOMEPHYIO  MOTPEHIHOCTh g&R (B M),  BBI3bIBACMYIO
MOJIOKUTETPHON pedpakuueli, Korna paauoBoiHa pacrpocTtpansercs mexay PJIC u nensio B
Tponocdepe N0 Iyre OKpPy:KHOCTH paauyca R3 .4 = 8000 kM 1 M3MepeHa JanbHOCTh 0 HeIH R =
250 KM, MO CpaBHEHHUIO CO CiydaeM, Korja pedpakius OTCyTCTBYeT. BpicoTamu moabema
aHTEHHBI U M0JIETa LeJIN peHeOpeyb.

17. Haiitu nanbHOCTH AEWCTBUSA HUMITYJbCHO-noIuIepoBckoil BPJIC (B kM) ¢ wactoToi
fo =36 I'T'y B noxaeBoM o0OJiake, €clid 3aTyXaHUE PaauoOBOJIH cocTaBiseT 4 nb/km, muamerp
anTeHHsl d = 30 cMm, MouHOCTh nepenatunka P = 500 Br, DI1P nenn S = 0,5 Mm%, kodpduimenT
IIyMa NPUEMHHMKA Ky np = 5, MOPOroOBOE€ OTHOIIEHHE CHIHAN-IIYM (nop = 3, HPOU3BEJIEHHUE
NOCTOSHHON BosblMaHa Ha TeMmmepaTypy OKpykaromei cpeast k7o = 4=102! Br/l,
paszperaroniasi cnocoOHocTh 1o nanbHocTH dR = 75 m. KIIJl aHTeHHOTr0 TpakTa U MOTepSIMHU MPU
00paboTke mpeHeOpeyb.

18. Bo ckosIbKO pa3 yMEHBIIUTCS JAJIBHOCTh AEHCTBUS KorepeHTHO-ummyascHou PJIC ¢
momHocThio P = 1 xBt, KHJ[ G = 2000, wactotoii fy = 3 I'Tu npu yBenuueHUM 3aTyXaHUs
pamuoBoaH B armocdepe ¢ 0,05 no 0,3 nb/kM, eciu MomHOCTh myma Py, = 10713 Br, a PJIC
JOJDKHA OOHApYKMBAaTh Ha MaKCUMaJbHON AanbHOCTH 11enb ¢ D[P § = 10 M2 ¢ BEPOSATHOCTHIO
npaBWIbHOTO OOHapyxkeHus D = 0,95 mpu KonuuecTBe UMIYIbCOB B mauke N = 64 u
BEPOSATHOCTH JIOXKHOM TpeBoru F e Gonmee 107? KIIJ[ aHTEHHOro TpakTa M MOTEPAMHU IPH
00paboTke peHeOpeyb.

Tema «IlaccuBHBIE H AKTHBHbBIE PAAHOJOKANUOHHBIEC IIOMEXW»

1. OmpenenuTe IEHTPATbHBIE YaCTOTHI CIIEKTPOB OTPAXKEHHUH OT 3€MHOU MOBEPXHOCTH,
€CJIM HOCHUTEIh HMMITYJIbCHO-I0TuIepoBckoir BPJIC mBuxkercst co ckopocthto V' = 1800 xm/4,
Hecymnas yactota fy = 36 I'Tn, yron BusupoBaHus 6= 60®®, a MaKCHMajbHas OIHO3HAYHO
u3Mepsemasi JaabHOCTh Ryax = 3 KM.

2. Ompenenure «cCiemble» AaTbHOCTH M CKOpPOCTH uMIynbcHbIX PJIC ¢ wactoramu
noBTopenus: 1) 2 kl'm, 2) 10 x['m, 3) 50 xI'i, eciiu padouas wactora PJIC fo =10 I'T'1r.



3. Ompenenute «ciemnbie» ckopocta (B M/c) mmirynbeHOM PJIC ¢ dprumsrpom UIIK, ecnu
B PJIC ucnonb3yercst BOOYIAIMS YaCTOTHI MOBTOpEHUs UMITysibcoB F = 1 kI'mu F, = 1,2 k', a
nmmHa BoaHbI PJIC 4 =3 oM.

4. Omnpenenure padouyro yactory (B I'Tm) ummynscHoit PJIC ¢ dunberpom UIIK, ecnu B
PJIC ucnonb3yercst BOOYSIUS YaCTOThI MOBTOpEeHUs uUMMyibcoB F = 1,5 k[, F,=1,6 k' u
F53 =2 kI'n, a mepBas «caemnasn» cKkopocTh Ve, = 1080 km/u.

5. Paccuuraiite yactory nosropenus (B kI'm) nmnynscoB PJIC, nmpu xoTopoii mmpuHa
CHEeKTpa obOJjlaka JUMOJIbHBIX OTpa)kaTesel ¢ rayccoBckoi (opmoit crnekTpa u kKodhuuueHToM
Mmexnepuoanoit koppensiuuu X (7) = 0,991227 pasna 60 I'n.

6. Haiinute ko3¢ ¢uimentsl nogasieHus (B Ab Mo MOIIHOCTH) MACCUBHOM MOMEXH C
rayccoBckoil ¢opmoit crekrpa ¢uasTpamu YIIK mepBoro u BTOpOro mopsiika, eciiu
MaKCHMaJibHasg OJJHO3HAYHO M3MepsieMas TalbHOCTh Ry, = 150 KM, a mupuHa crieKTpa moMexu
g2/ = 100 T

7. Haiigute xo3dduurentsl nogasnenus (B Ab MO MOIIHOCTH) MAaCCUBHOW MOMEXHU C
rayccoBckoil ¢gopmoit cnekrtpa ¢mibtpamu YIIK mepBoro m BTOpOro mopsijaka, eciv MEepHoJ
creoBaHus uMITyibcoB 7, = 0,5 Mc, a mMpHHA CIeKTpa MOMeXH géyfy, = 40 T

8. Haitgute xodddunments nonasieHus (B b M0 MOITHOCTH) MaCCUBHOW TOMEXH B
BUJIE BECOBOI CyMMBI MOMEX C TayCCOBCKOM M pe30HAHCHON (opmamu crekTpa (GuibTpamu
UIIK nepBoro um BTOpOro MOpsiiKa, €CIW J0Js raycCOBCKOM cocTaBiswoomend v = 0,95, a
OTHOCHTEJIbHAsI IUPHHA CIIEKTpa moMexu g/, 7' = 0,05.

9. Omnpenenute MUHUMaNbHBIN nopsinok GunsTpa YIIK, HeoOXoauMBbIi 1Jis T0AaBIEHUS
70 YPOBHS IIyMa MAacCUBHOM MOMEXU C rayCCOBCKON (OpMOM CHeKkTpa U IIMPUHONU CHEKTpa
g4/, = 50 ', ecnu oTHOIIEHKE HIyM-TIoMexa (1o MommHocTH) + = -50 1b, a nepuon ciaenoBanHus
umiyiscoB PJIC T;, = 2 mc.

10. OGecrnieunt 1M MOAABIIEHUE MMACCUBHOM MOMEXHU € pe30HaHCHOM (opmolt criekTpa u
OTHOCHTEJIbHON mMpuHOi criektpa &7 = 0,01 mo yposus myma ¢unstp YIIK 6-ro mopsika,
€CJIM OTHOIICHHE IIyM-TioMexa (1o MoiHocTH) + = -20 16? O6ocHylTe CBOIi OTBET.

11. Bo ckonbko pa3 W Kak u3MeHUTCs nanbHOCTh aeictBus PJIC mpu ALl u3
BBIHECEHHON TOYKH TIPOCTPAHCTBA, €CIM KOA(D(GUIMEHT KOPPEISUN TIOMEXH B KaHalIax
komneHcatopa X yBenuuutcs ¢ 0,995 no 0,999?

12. Bo CKONBKO pa3 MpuU MOPOYMX PABHBIX YCIOBUSAX OTJIMYAKOTCS JIaJIbHOCTH
obHapyxxeHust nenu npu nocraHoBke AL, ecau B mepBoM ciyyae Lenb W HOCTAHOBIIMK
HaxXoJsATcsl B OCHOBHOM Jieniectke /IHA, a Bo BTOpoM citydyae MOCTaHOBILMK ITOMEX JEHCTBYET 110
Bropomy Jenectky JIHA ¢ ypoBHem kg, = -17 nb (mo momuoctn)? PaccrosiHus a0 mnenu u
[IOCTAHOBIIMKA [TOMEX CUUTATh OJAMHAKOBBIMHU.

13. Bo ckosbKO pa3 um Kak MU3MEHMTCS AanbHOCTh aekctBusa PJIC mpu camonpukpslTun
[N TIPUIETHbHON aKTUBHOW TOMEXOH, eciu KOd(PPHUIMEHT KOPpEeNsuH MOMEXH B KaHaIax
komneHcaropa X ysemuuurcs ¢ 0,99 no 0,9941, a momuocte 1 KHJI reneparopa momex
yBenuuarcs B 1,3 paza?

14. PaccunTaiite BEpOSITHOCTh JIOKHOM TpeBoru [ mpu Bosaevictsuu Ha PJIC AIIII,
CHEKTPaJIbHAs IUIOTHOCTh KOTOPOM NMPEBOCXOAUT CHEKTPAIbHYIO IUIOTHOCTH MOIIHOCTH IIyMa
npueMHuka B 1) g, =2, 2) g, =5, 3) g, = 10 pa3, ecnu uzHayanpHo napametpsl PJIC paccuntanbl
Ha OOHapy’>KEeHHE IOJIE3HOr0 CUTHaja CO CIy4yailHBIMH HayalnbHOW (a3oil M aMITUTYIOW Ha
¢oHe COOCTBEHHBIX IIYMOB IPUEMHHKA ¢ BEPOATHOCTHIO JIOXKHOM Tpesoru F = 107, Tloporosoe
HanpsbkeHue Upop CYUTATh (PUKCHPOBAHHBIM.

15. PaccunTaiite BepOsITHOCTh MpaBUIbHOTO OOHapy»eHus D npu BosxaelictBuu Ha PJIC
AIIIII, cnektpanpHas MIIOTHOCTh KOTOPOM MPEBOCXOAUT CHEKTPAIbHYIO INIOTHOCTh MOUTHOCTH



myma npueMHuka B 1) gy = 2, 2) gy = 5, 3) gy = 10 pa3, ecnu uzHaganpHo napametpsl PJIC
paccuuTaHbl Ha OOHApYy)KEHHE IIOJIE3HOTO CHUTHAJIa CO CIOyYaHBIMH HadaJlbHOW (a3oi u
aMIUTUTY 10 Ha (poHE COOCTBEHHBIX IIYMOB MPUEMHUKA C BEPOSATHOCTAMHU JIO)KHON TPEeBOTH F =
10° u npaBuibHOrO OOHapyxenuss D = 0,95. Ilpu pacuere mnosjarath, 4TO MOPOTrOBOE
HanpskeHne Uyop U3MEHAETCA AU CTaOMIIN3alMY JIOKHOM TPEBOTH.

PagnonasbHOMepbI

1. Paccuuntaiite naapbHOCTh 10 Lenu (B kM), usmepennyro YPJl, ecnu ucnonb3yemblit
JIUM curnan o0ecrieuuBaeT pa3periarlyo cnocoOHocTh no nanbHocTd @R = 300 M, nepuon
MOZYJIMPYIOILETO MUI000pa3Horo Hanpsbkenus 7, = 4 Mc, a U3MepeHHas pa3HOCTHAs 4yacTora [,
= 80 k[ 1.

2. Yemy paBHO MUHUMAaJIbHOE H3MepseMoe npu nomontu YPJ] paccrosaue (B MeTpax),
€ClIi TIpU TIEPUOoJIe MOIYJIUPYIOIIEro Mmioo0pa3Horo Hampspkenus 7y, = 10 Mc U pasHOCTHOU
qacToTe [, = 5 k'l ©3MEpEeHHOE PacCTOSTHUE COCTABUIIO 6 KM?

3. Bo ckompko pa3 M Kak HM3MEHUTCS OTHOCHUTENIbHAS MOTPEHIHOCTh H3MEPEHHS
pasHocTHOM 4acTOThl B UPJ @ r = (foop — Fp)/Fp, €CIIM IEPHOJT MOTYTMPYIOLIETO MHI000Pa3HOIo
HanpsbkeHus: 7, YBEIMUYUTCS B 5 pa3 NIpU MPOYMX paBHBIX YCJIOBUSAX, a IEPBOHAYAIbHOE
OTHOILIEHNE BPEMEHHU 3aJIEP’KKH OTPaKEHHOTro curHana g k 7, cocrasiusiio 0,017

4. PaccuuraiiTe JaJbHOCTH A0 LEiH (B MeTpax), u3MepeHHyo UPJl ¢ anuHONM BOJHBI
+ = 3 cm, eciu ucnoabs3zyeMblit JIUM curnan umeer aesuanuio yactoTsl B 200 pa3 MeHble
Y4acTOThl HECYIIEeH, MepuoJl MOIYJIHpYIOUmEero mnuiaooOpasHoro HampspkeHus 7, = 5 Mc, a
U3MEPEHHas pasHoCcTHas yacrora [, = 80 k',

5. Haiinute uamepennyro UPJ[ nanpHOCTB (B MeTpax), €CIM U3MEPUTENIEM YacTOThI 3a
nepuosl Momyisiuuud  mocuntaHo 400 HMMITyIbCOB, TEPUOJ MOAYJSALUU MHOTO OOJbIIe
MAaKCUMaJbHOIO BPEMEHM 3aJCpKKM CHTHajga OT LEJH, a [IWPUHA IOJOCHl IPOITYCKAHMS
npuemHuka YPJ[ pasna 40 MI'?

6. Haiimute CKOpOCTh W3MEHEHHS YaCTOThl MOMAYIHPYIOMIETO MHUI000pPa3HOTO
HanpsbkeHus df/dt(MI'u/c), ecau mpu pasHocTHOM uactore F), = 4 kI'nm msmepenHoe YPJ]
paccrostHue coctaBmio 10 km?

7. Kaxkue 3nauenus ganbHocTH R (B kM) OyayT usmepensl ®PJ] ¢ yactoTol u3myueHus
15 k', ecnu 3HaUEHMS HANPSDKEHUS HAa BbIXOJaX (Da30BBIX JETEKTOPOB KBAJPAaTYPHBIX KaHAJIOB
IIPUEMHHKA PABHBI 110 MOJYJIIO, HO IIPOTUBOIIOJIOKHBI 110 3HAKY?

8. Uemy paBHa uzmepenHas OPJl nanbHOCTH R (B METpax) M0 HEMOJIBHIKHOTO OOBEKTa,
ecJIi U3MepeHHas pa3HocTh (a3 © = 90°, a nmpu IBWKEHUU 00BEKTA C PAIUATEHON CKOPOCTHIO
90 km/a morutepoBckuit caBur yactotsl F = 0,1 T'u?

9. ®a3oBbIil pagmomambHOMEp paboraeT Ha dactore fy = 100 k[, a HEmOABMKHBII
paguooTpakaronuii 0OBEKT HAXOAUTCS OT HETO Ha paccTosiHuu Ry = 16 km. Kakas qanpHOCTB 10
oObekTa (B kM) Oyzaer uzmepena takum OP/1?

10. Kakue 3Hauenus ganpHOCTH R (B KM) OyayT usmepenbl ®PJl ¢ wacToToit u3imydeHus
10 x[', ecnu 3HAYCHUS HAMPSHKEHUS HA BBIXOAAX (Pa30BBIX AETEKTOPOB KBAJPATYPHBIX KaHAJIOB
IIPUEMHHKA PABHbI MEXKY COO0M?

11. UMnynbCHBIM ~ paguoaJbHOMEDP HMMEET MOTrPEIIHOCTh M3MEPEHUs JalbHOCTH
2GR = 15 M. Uemy paBHO u3MepeHHoe TakuM PJI 3Hadenue nanbHOCTH R (B KM), €CITH TIOKa3aHUS
ero cuetunka N = 30007

12. Yemy paBHa uM3MepeHHas O IEIH JAITBHOCTH (B KM), €CITH 3a BPEMs 3aJICP)KKH



CUTHQJIa OT LEIM FEHEepaTop CYETHBIX MMITYJIbCOB MMIyJbcHOro PJI, mMerommii gacrory F' =
20 MI'u, BeipadoTtan 50000 MMIyJIbCOB, a WCIONB3YEMBIH ISl CYETAa HUMITYJIBCOB JIBOUYHBIN
CUETYHK SBJISETCS 15-pa3psaHbmM?

13. UmnynbCHBIN HaibHOMEP U3MEpUIT paccTosiHue R = 18 KM MO MOKa3aHUSIM CYETYMKA

N = 600. Ompenenute 4acTOTy IeHepaTopa CYETHbIX HMMIydbcoB (B MI'm). Omnpenenure

MUHHUMAJIBHYIO Pa3psSaHOCTh CYETYMKA MMITYJIBCHOTO PaauoJaibHOMEpa, KOTOPHIA MO3BOJISIET

U3MEPATh JadbHOCTH OO0 75 KM W WMEET TIOrPEIIHOCTh H3MEpeHUs ggR = 10 m?
PagunoneseHraropsl

1. PaccumTaTh CKOPOCTH BpallleHUs aHTCHHBI paguomasika » (00/MHH), €Clid U3MEPEHO
3HaueHue asumyra v = 240°, a MeXay NpHUEeMOM OIOPHOIO CUTHAJIA U MOMEHTOM OpPUEHTALIMU
Jyd4a JIuarpaMMbl HalIPaBICHHOCTH aHTEHHBI PaJHOMasika Ha 00BEKT MPOIILIO gégf = 5 CEKYH/I.

2. CkopocTh BpallleHHs aHTE€HHBI paguoMaska b = 5 06/muH. Kakoe 3HaueHne azumyTa
v OyJIeT U3MEepeHo, eClId MEXIY IMPUEMOM OIOPHOTO CHTHAJIA 1 MOMEHTOM OpPMEHTALUH JTy4ya
JMarpaMMbl HAITPABICHHOCTH aHTCHHBI PaJOMasiKa Ha 00BEKT MpONLIo gf = 11 cexyH.

3. Uemy paBHO M3MEPEHHOE aMIUIUTYIHBIM PAIUOIEIECHIaTOPOM 3HAUEHUE a3UMyTa V ,
€CJI CKOPOCTh BpalleHus ero aHTeHHbl M = 10 06/MuH, HadaJIbHOE IMOJIOKEHHE aHTEHHbI — IOT-
ceBep, a 3aKOH M3MEHEHMs Orubaromiell HampsHKeHHs Ha BBIXOJE JMHEWHOW 4acTH MPUEMHHUKA
u(f) = exp{- =2(t-2)*/2,8}.

4. Tlpu KakOM pacCTOSHMM MEXIy NpUeMHHKaMu (a3zoBOro paauoneneHratopa d (B m)
MIPU Pa3HOCTH Xoja BoJH 90° u3aMepeHHbId neeHr v = 60°, ecnu pabovast 4acToTa nejeHraropa
fo=403 MI'u?

5. Awntenna PJIC mpexacraBiaser coOOW KBaJIpaTHYH OKBUIAUCTAHTHYIO PEIICTKY,
COCTOSIIYIO U3 Ny = 1600 u3mydaTeneil v MUPUHOM JTyda TrHarpaMMbl HATIPABICHHOCTH gy~ =
3,581 me. Haiigure yrioBble KOOpAWHATHI Iiead (Yrojd MeCTa M a3uMyT B Tpaaycax), eCiu
pa3HOCTb XOJa BOJH, NPUHUMAEMBIX [APOM BEPTUKAIBHO PACHOJIOKEHHBIX U3IydaTelleH,
cocraBisieT 20 % OT [IuHBI BOJHBL, a Pa3HOCTh XOJa BOJH, IPUHUMAEMBIX IapOil
TOPU30HTAIBHO PACIIONIOKEHHBIX U3JIydaTesiel, paBHa HYIIIO.

6. Awntenna PJIC npencraBisier co00il IpsIMOYTOJIBHYIO DKBUIMCTAHTHYIO PEIIETKY U3
Ny = 2000 wu3nydaresned; mupuHA Jyda JUarpaMMbl HalpaBJI€HHOCTH B a3UMYTalbHOMN
IUIOCKOCTH g¥g=~, B 5 pa3 OoJibllle IMHPHUHBI JIyda B YIJIOMECTHOHM IUIOCKOCTH gg=< .. [lpu
yacTtore 3oHAMpyomero curnana fy = 3 T koagduuuent ycunenus anteHHsl G = 6283.
Haiigure yrioBele koopanHaThl Ledu (Yroj MecTa M a3uMyT B Ipajycax), eciau pa3HocTh (a3,
NPUHUMAEMbIX ApOH BEPTUKAIBLHO PACIIONOXKEHHBIX U3TydaTenei, cocTaBisieT © ., = 155,89° a
pa3HOCTh (a3, MPUHUMAEMBIX MAPON TOPU3OHTAIBHO PACIOJIOKEHHBIX H3TydyaTesed, paBHa
©. =45°.

7. Omnpenenute 4uciao usnydaresned N B OKBUAUCTAHTHOW KBaJpaTHOM aHTEHHOMN
pemieTke, ecau Mpu U3MEepeHHOM aszumyTe v = 30°m yrie mecta & = (0° pasHocTh (a3,
U3MEPEHHBIX MEXIy KpallHUMH TOpPU3OHTAJIbHBIMHM 3JIEMEHTAMU PEIIETKH, COCTABISACT S &
paauaH. PaccTosiHue MeXIy COCEIHUMHU M3JIy4aTelasiMU B PEIIETKE PaBHO MOJOBUHE JJIMHBI
BOJIHBI.

8. Ilpu Tpumanrynsauuu nenu nesneHratopamu 1| u 2 u3MepeHsl nejaeHru v ;= 60° u
v, = 120°. Haiiaure paccTosstHuE O IEJH IO JIMHUM TpaBep3a R (B KM), €CIIM IEJICHTaTOPbl
pa3HeceHbI Ha paccTosiHue 0a3bl d = 34,64 kM.

9. Kakoe paccrosuue R, (B kM) OyIeT H3MEpPEHO BTOPHIM IEIECHIaTOpoOM IpHU
TPUAHTYJIALIMM, €CJIIM PAacCTOSHUE, HM3MEPEHHOE IIEPBbIM IIEJIEHraTOPOM, COBMAJaeT C
paccTosiHUEeM I10 JIMHUU TpaBep3a, 0aza d = 40 kM, a U3MEPEHHBII BTOPBIM MEJIEHTaTOPOM YTOJ
v, =120°?

10. Yemy paBHO paccrostHMe (B KM) MO JMHMM TpaBep3a A0 eI NPU pa3HECEHUH
MEJICHraTOPOB TPHUAHTYJSIMOHHON cucTeMbl Ha 0azy d = 50 KM, ecinu JMHHHM TEJICHIOB



MepPEeCEeKaroTCsl MOJA MpPSIMBIM YIJIOM, a YroJl, U3MEPEHHBI BTOpPBHIM IEJIEHraTopoMm, B 3 pasa
OoJbIIIe YeM yToJl, Hi3MEPEHHBIH MepPBBIM?

11. Ilpu TpuaHrymsuuu Lenu nejaeHraropamMu 1 u 2 usmepeHsl neneHru =+, =120° u
-, = 150°. Haiigure KOOpAMHATHI IEJIM HA IUIOCKOCTH, €CIM pa3HUlla PACCTOSAHUN OT
MEJICHTaTOPOB JI0 LIENTU COCTABIISICT 4R = 36,6 kM. Hauano cucteMbl KOOPIMHAT PACIIONOKEHO B
TOYKE pa3MellleHusl MejeHratopa 1, a och X COeAMHSAET TOYKH pa3MElICHUs IMEeJIeHraTOpOB U
HaIpaBJieHA B CTOPOHY IMeJIeHraTopa 2.

12. PJIC umeeTr 3KBUAUMCTAHTHYIO aHTEHHYIO PEIIETKY C JIMHEHHBIM pazmepoM L = 70 cm
u paboraer Ha yacrtore 3 ['Tn. B HampaBneHun HOpMaiH K pelieTke oOecreunBacTcs MIUpUHA
JIHA (mo yposnto 0,5), paBnas [1 + 0,25(N-1)]°, rae N — HOMep 1o CIUCKY B xypHaie. Kakoit
nesieHr (B rpagycax ¢ TOYHOCTBIO JO0 BTOPOTO 3HAKa IOCIHE 3arsiToi) OyAeT M3MEpEeH TaKou
AHTEHHOM, €CITM Pa3HOCTh (a3 MKy COCETHUMHM dJIEMEHTAMHU pelIeTKy pasHa 30°7?

KonrtponbHabie paboThl ¢ perieHue 3amad cAalTcs Mo rpaduky Ha TPOBEPKY, HpU
YCIIOBUU BBITIOJIHEHUSI KOHTPOJIBHBIX PabOT CTYACHT JAOMYCKAETCs K C1aye dK3aMeHa.

6. IlepeyeHb J1a00PaTOPHBIX PA0OT M BONMPOCOB VISt KOHTPOJISI

IlepeueHnb J1a00PATOPHLIX PA0OT ¥ BOIIPOCOB AJIs1 KOHTPOJISA

No N
paBoTH Haspanwme 1abopaTopHOii pabOTHI U BOIIPOCHI JJIsI KOHTPOJIS Iudp
1 Pacuer cucremnsix napamerpos PJIC.

OHepreTudyecKue U BEpOATHOCTHBIE KpuTepuu ontumusanuu PJIC.

Baemnue u BHyTpeHHue napametpsl PJIC.

Yro Takoe pazperaromas cnocooHocts PJIC? 3697

Kak obecrieqnth 0THO3HAYHOCTH MO JATLHOCTH U CKOPOCTH?

OcHOBHbBIE MapaMETPhI, BIUAIOIIME HA YHEPrETHUUECKYIO JaJbHOCTh

oOHapy KeHMs LieJIeH.

2 HccnenoBanne mudpoBbIX (GUIBTPOB CUCTEM TNEPBUYHONW 0OpaOOTKH

PaMOIOKAIIMOHHBIX CUTHAJIOB.

1. XapakTepuCTUKU CUTHAIOB M TIOMEX B PaIMOJIOKAIINH.

2. AJropuTM U CTPYKTYypa ONTUMAIbHON 00pabOTKN CUTHAJIOB Ha (OHE
IIOMeEX. 3761

3. XapaKkTepHUCTUKH PEKEKTOPHBIX (DUIBTPOB.

4. Kakumu mnapamerpamu ompeaensercs 3()(eKTUBHOCTh IM0/aBICHUS
MIACCUBHBIX TIOMEX?

5. OntuMu3anus pexeKTOPHBIX (GUITBTPOB.

3 HccnenoBanue JaJbHOCTH ACUCTBUSI PAIMOJIOKALMOHHBIX CHUCTEM B

YCIIOBUSAX PAIHOIIEKTPOHHONU OOPHOBI.

1. Kak ompenensercs sHeprernyeckas nanbHOCTh nerictBusi PJIC B

YCIIOBUSIX TACCUBHBIX U aKTUBHBIX TOMEX? 4277

2. dakTtopsl onpezensomue pasmepsl 3086l AeiictBus PJIC B ycinoBusx

TIOMEX.

3. Metop1 00pbOBI ¢ AKTUBHBIMU IIOMEXAMH.

4 .MccnenoBanue moMexo3alyIeHHOCTH CITyTHUKOBBIX CUCTEM HaBHUTAIHH
CocTaB cnyTHUKOBOH panuonaBuraiinoHHon cuctemsl (CPHC).
Cpasnure napametpsl cucteM ['JIOHACC u GPS.

Meroapl penieHusi HaBUTrallMOHHOM 3aa4n, ucnoiaszyembie B CPHC. 4333
Kakue (akTopsl onpenensitoT TOUHOCTh MO3UITUOHUPOBAHHMS?

HazoBure OCHOBHBIE XapaKTePUCTHKH, HCTOJIB3yEeMOT0 B
nabopaTtopHoit pabote 000pyaOBaHUS.

I'paduk BEIMOTHEHHS Ta00PATOPHBIX PAOOT COOTBETCTBYET PACIMCAHUIO U Pa3MEIICH B
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naboparopun. CpoKH BBHIMIOTHEHHUS KOHTPOJIBHBIX pa0OT YCTAaHABIMBAIOTCS MPEIOJaBaTeIeM U
JOBOJATCSI 10 CBEJICHUS CTYJACHTOB B IIEPBBIE JBE HEJEIHN CEMECTPA.

6. Bonnpochl 11t IPOMEKYTOYHOM aTTecTalMu (IK3aMeHa)

. Buapl akTuBHBIX TomMex. X mapameTpsl.

. Ctpyktypasble cxeMbl noctpoenus PJIC.

. Uctunno-korepentHas PJIC.

. IlceBnoxorepentHas PJIC.

. KoppensunonHo-punbsTpoBas cxema 00pabOTKH paIrioIOKaIlMOHHONW HHPOpMAIUn

. IInoTHOCTB pacnpenesieHrst BEPOSITHOCTEN CIIyHaitHOrO mporecca.

. OTHOIIeHKE PaBAONION00US, PYHKIUS TPABIOIOI00HSI.

. XapaKkTepUCTUKU KOT€PEHTHON MTAaYKH UMITYJIECOB.

9. Crabunusanus ypoBHs JIO)KHOM TPEBOTH.

10. OuileHKM MakCHUMaJIbHOTO TpaBaonoooms. OneHKa mapamMeTpoB CIydyalHOTO Ipoliecca ¢
norHopmanbHbIM, ramma U KK 3akonamu pacnpenenenust.

11. Beiuuciaenue mnopora OOHapy>KeHHs NHpU OOHApYKEHUM Iieid Ha ()OHE HEerayccoBCKHUX
MIOMEX.

12. Xaotnueckasi UMITyJIbCHAs IOMEXa.

13. OGHapyKUTEHU C TOCTOSTHHBIM YPOBHEM JIO’)KHOH TPEBOTH.

14. O6Hapy>keHue JaTbHOMEPHOT0 KO/Ia B CITyTHUKOBOM MTPUEMHUKE.

15. TouHOCTB ONpEIEIIEHNSI MECTOIIOIOXKEHHS B TO3ULIMOHHBIX CUCTEMAX.

16. BausiHue yMOBOM NTOMEXM HAa TOYHOCTb PELIEHUS HABUTALIMOHHOW 3a/1a4Ml CIIyTHUKOBBIM
MIPUEMHHUKOM.

17. CrpykrypHas cxeMa KaHaa JqajbHocTH cuctemsl PCBH.

18. BausHue mymMoBoi moMexy Ha KaHa aainbHocTu cucteMbl PCBH.

19. Bropuunas 06paboTka paanoI0oKalMOHHON HH(OpMALIUH.

20. CtpobupoBaHUE OTMETOK.

21. OGHapyxeHue TpaeKTOpUil OObEKTOB.

22. 3ajjaya accolUaluy OTMETOK U TPAeKTOPUil.

23. BiusiHue UIYMOBBIX IOMEX Ha CHUCTEMY BTOPUYHON 0OpabOTKM paJHOSIOKAIIMOHHOMN
uHbOpMAIIHH.

24. CtpykTypHas cxema JIByxauanazoHHoro ¢puibtpa Kanmana.

25. Muoronosunuonnsie PJIC. Knaccudukarus.

26. Bunper MHOTOnO3uoHHEIX PJIC.

27. ObpaboTka curHagoB B MHOTOmo3uimonHbix PJIC.

28. IlonsiTHe OUCTaTUYECKO 1aIbHOCTH U CKOPOCTH.

29. BnugHue B3aMMHOIO MOJIOKEHHUS IEJIM W MO3ULIHMN Ha TOYHOCTh ONMPENECIEHUS KOOPIUHAT
LEJIH.
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7. KoHTpoJIbHBbIE BONIPOCHI 1JI1 OLeHKH ¢(pOPMHPOBAHHBIX KOMIIETEHIU i

1. YTo mpOUCXOIUT C YHEPTETUUECKON NalbHOCTBIO neicTBUst PJIC mpu ymeHbllIeHUN cpeaHe
MOIIIHOCTH TepeaTynKa’?

Bapuants! otBera:

a) YyMeHbIIaeTcs;

0) yBeTMYMBaCTCS;

B) HE MEHAETCS;

2.YT0 mNpOWCXOMUT C pa3pemaronieil CrocoOHOCThIO 10 JadbHOCTH TIPU YBEIUYCHHH
JUTUTETHbHOCTH UMITYJIbca?

a) yBEIMYMBAETCS

0) HE U3MEHSCTCS,

B) YMEHBbILIAETCS.



3. Uro Takoe pazpemaromias CliocOOHOCTH IO TATBHOCTH?

a) CocOOHOCTh  Pa3IMYUTh [Be OJHM3KO pacnojioKeHHbIe eI MO0 JAAJbHOCTH,
PACHO/I0:KeHHbIE HA OTHOM YIJIOBOM IOJIOKEHHH;

0) crTOCOOHOCTD PA3IMYHTH JIBE OJIU3KO PACTIONOKEHHBIE TSI M0 CKOPOCTH, PACIIOIOKEHHBIE Ha
OJTHOM YTJIOBOM ITOJIOKCHUU;

B) CIIOCOOHOCTH PA3IMYUTh JABE OJIM3KO PACIIOI0KEHHBIE IIEITH 110 a3UMYTY.

4. CKOIBbKO KOOpJUHAT EJIU U3MepsieT AByxkoopaunaTHas PJIC?
a) OJHY;

0) nBe;

B) TpH.

5. CKOJIbKO KOOPJIMHAT eI U3MEpsieT TpexkoopauHatHas PJIC?
a) OfHY;

0) nBe;

B) TpH.

6. Uto Takoe paauanbHas CKOPOCTb LeJn?

a) MpoeKUMs CKOPOCTH IBHKEHUSI HA JIMHUIO BU3HPOBAHMSA;
0) Ha3eMHasi CKOPOCTh IIEJIH;

B) CKOPOCTbH II€JIH B BaKyyMe.

7. Kakoii mapameTp OTpPaX€HHOTO OT LEIM CHUTHajga HM3MEpSeTCs B MMILYJIbCHOM METOJE
U3MEpEHUS 1aIbHOCTU?

a) 3a/IepKKa;

0) nucnepcus 1ryma;

B) KOPPEJSALMOHHAS MaTPHUIIa IOMEXH.

8. Kakoii mapameTp OTpaXxEHHOTO OT IEJIM CUTHAJIAa U3MEPSIETCSl B YaCTOTHOM METO/IE U3MEPECHUS
aJIbHOCTH?

a) 4acrTora;

0) qucnepcus myma;

B) KOPPEISAIMOHHAS MaTPHUIIA TOMEXH.

9. Kakoii mapameTp oTpa>k€HHOTO OT LIEeJIM CUTHAIA U3MepsieTcsl B pa30BOM METOJIE U3MEPEHUS
aIBLHOCTH?

a) ¢gaza;

0) nucnepcus 1ryma;

B) KOPPEJSALMOHHAS MaTPHUIIa IOMEXH.

10. Kakoil mapaMeTp 30HIUPYIOLIETO CHUTHAJa ONPEAENseT OJHO3HAYHO H3MEpSEMYIO
AIBHOCTE?

a) nepuoJ NOBTOPEHMS 30HANPYIOIIHNX UMITYJ/IbCOB;

0) aMIuIMTy1a OTPaKEHHOTO CUTHAJIA;

B) 4aCTOTa OTPaXEHHOI'O CUTHAJIA.

11. Kako¥i mapaMeTp 30HIUPYIOLIETO CUTHAIA OMPENEIIeT OJHO3HAYHO U3MEPSEMYIO CKOPOCTh
uenu?

a) epuo/l MOBTOPEHUS 30HAUPYIOIIUX UMITYJILCOB;

0) aMIUTUTYy1a OTPXKEHHOTO CUTHAJIA;

B) JJIMTEJIbHOCTH MAYKU UMITYJIHCOB.



12. Kakoit kputepuii 0OHapy>KEHUsI UCIIOJIb3YETCS IPU OOHAPYKEHUH OTPAKEHHBIX CUTHAJIOB B
PJIC?

a) kputepuii Heiitmana-IInpcona;

0) 30J10TOE CEUCHHC;

B) IOKOOPJIMHATHBIN CITYCK.

13) Yem ompenensieTcss paspelaromas CiocoOHOCTh M0 JOIUICPOBCKOI 4acTOTE OTPakKEHHOTO
curHana?

a) YMCJIOM HMITYJIbCOB B NTaYKe;

0) TMHEWHBIMU pa3MepaMy aHTEHHBI,

B) LUIMPUHOM JuarpaMMoi HalpaBJIEHHOCTBIO.

14) Cxonbko NpuEMHBIX MO3ULUI BXOIUT B 0HONIO3ULMOHHOM PJIC;
a) oJIHAa;

0) nse;

B) TpH.

15) CkoybKO IPUEMHBIX MTO3HUIIMI BXOIUT B MHOTONIO3UIIMOHHO# PJIC;

a) OHa;
0) OoJibIIIE IBYX.
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