MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpasienune noaroroBku/cnenuaibHocts: 11.05.01 PagnosneKTpoHHbIE CHCTEMBI M KOMILIEKCHI
HaumenoBanue o0pa3zoBare/ibHON NPorpaMmbl: PaanosjieKTpoHHbIe CHCTEMbI H KOMILIEKChI
YpoBeHnb 00pa3oBaHus: BbiclIee 00pa3oBaHMe - CIIELUATUTET

®opma o0yuenusi: Ounas

OueHovHbIe MaTepHAJIbI
10 JMCUUILTHHE
IIpocTpaHcTBeHHO-BpeMeHHAast 00pad0TKAa CUTHAJIOB

MockBa
2023



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney LUumkwH M.E.
IIpenonasarenn Viermnbnratop R5cfa3315-ShimKInPY-194441df I1.E. HlnMkuH
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'VIACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3 A IO
06Pa30BaTeHBH0H Bnaseney Cn3sskoea A.IO. e
HpOFpaMMBI WaeHTudnkatop |ﬁ4eb30863-5iziakovaAY-83831ea CI/IS}{KOBa
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH Bnageney Kynukos P.C.
BBITyCKaroIIeH Kadeapsl Vermngwratop R7ef0b374-KullkovRS-e851162C P.C. KynukoB
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGen pa3pabaTbiBaTh CTPYKTYpHBIE U (DYHKIIMOHATIBHBIE CXEMBI TI0JICUCTEM
PaZMO’IEKTPOHHBIX CUCTEM M KOMILJIEKCOB, B TOM YHCJIE C UCIOJb30BAHUEM MAaTEMATUYECKOTO
MOJIEJMPOBAHUS AITOPUTMOB (DOPMHUPOBaHMUS, ITepeiaynl, IpruemMa U 00paboTKU paIiOCUTHAIOB
NJ1-1 3HaeT MeTOABI BHINOIHEHHS pACUETOB OCHOBHBIX TEXHUYECKUX XAPAKTEPUCTUK CXEM
MOJICCTEM PaJMO3JIEKTPOHHBIX CUCTEM U KOMILIEKCOB
NJI-2 YMeer ucnonab30BaTh METOIbl MATEMAaTUUECKUX PACUETOB XapaKTEPUCTUK
PaAMOTEXHUYECKHUX YCTPOMCTB, CUCTEM U IIPOLIECCOB VISl AHAJIW3a U ONITUMU3ALUU UX
apaMeTpoB
NJ1-3 3HaeT METOABI IOCTPOEHUS CTPYKTYPHBIX CXEM PaJlMO3IEKTPOHHOIO YCTPONCTBA WIIN
CHCTEMBI, PEATU3YIOIIUX TpeOyeMble aarOpuTMBbl 00pabOTKH

K BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuszauuu: [TucbmenHas padora
1. KonTponbHas padota «OCHOBHbBIE TapaMeTpbl IPOCTPAHCTBEHHO-BPEMEHHBIX
paauocuctem» (KonTponbsHas padora)
2. KonTponbHas padota «PaguonHreppepoMeTpudecKue CUCTEMBI JIIs
paguoacTpoOHOMHUUECKUX uccienoBanuii» (KonrponabsHas padora)
3. Tect «OcHOBHBIE TapaMeTPHI MPOCTPAHCTBEHHO-BPEMEHHBIX PAIMOCUCTEM
(TectupoBanue)
4. Tectol «PanmnonnTepdepomMeTprudecKrne CUCTEMBI ISl paJAH0aCTPOHOMUYECKUX
uccinenoanuii» (TectupoBanue)

BPC nucuuminHbl

9 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunekc KM- | KM- | KM- | KM-
Pa3nen nucuuninHb KM- 1 2 3 4
Cpox KM: 4 8 12 15

Beenenue. HaBCMHBIC, KOCMHNYECCKHUEC U HA3CMHO-KOCMHWYCCKHEC
PaarnOnN3MEPUTEIILHBIC CHCTCMBI.

Beenenue. HaBCMHBIC, KOCMHNYECCKHUEC U HA3CMHO-KOCMHWYCCKHEC

PaarnOn3MEPUTEIILHBIC CHCTCMBI. *
OCHOBEI TCOPHUHN N TEXHUKU CUHTE3UPOBAHHBIX aHTCHHBIX

penIeTok

OCHOBEI TCOPHUHN N TEXHUKU CUHTC3UPOBAHHBIX aHTCHHBIX +
penIeTok

PannounTtepdepomerpus u CHHTE3 B PaIMOACTPOHOMUU U
KOCMUYECKUX MCCIIEIOBAHUSX.




PannounTtepdepomeTpusi U CHHTE3 B paAl0acCTPOHOMUHU U
KOCMHUYECKHX UCCIIEAOBAHUSX.

JuddepenunanbHble CHHTE3UPOBAHHBIE PAAHMOCUCTEMBI
KOCMHUYECKOW CBSI3U W HaBUTALIUU

JuddepeHnmansHbie CHHTE3UPOBAHHBIE PAHOCUCTEMBI
KOCMUYECKOHW CBSI3HM U HABUTAIIMH

Arnmaparypa 1 METO/Ibl peaIn3allui CUHTE3UPOBAHHBIX
KOIE€PEHTHBIX PaJIHOCUCTEM.

Arnmaparypa 1 METO/Ibl pealn3allui CUHTE3UPOBAHHBIX
KOIE€PEHTHBIX PaJIHOCUCTEM.

CoBpeMeHHbIE paJOUHTEPPEPOMETPUIUECKIE CUCTEMBI

CoBpeMeHHbIE painoHHTEP(PEPOMETPUIECKHUE CHCTEMBI

Bec KM:

15

25

30

30

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
IK-1 U-1nk1  3Haer 3HaTh: Tect «OcHOBHBIE TapaMeTPbl IPOCTPAHCTBEHHO-BPEMEHHBIX PAIHOCUCTEM
BBITIOJTHEHUS MeToibl pacueta ocHOBHBIX | (TectupoBanue)
OCHOBHBIX TEXHUYECKUX | XapaKTEPUCTHK H
XapaKTEPUCTHK MoKazaresei KauecTBa
MOJICUCTEM IIPOCTPAHCTBEHHO-

PaauO3JICKTPOHHBIX CHCTEM
1 KOMIIJICKCOB

BpPECMCHHBLIX paaAUuOCHCTEM

IK-1 N/I-2nk-1
UCIIOJIB30BAaTh

YCTPOMCTB,

MaTE€MaTUYeCKUX pacyeToB
XapaKTEPUCTHK
PagOTEXHUYECKHUX

nmponeccoB sl aHalln3a Hu

YMers:

peann30BaTh ATOPUTM
IIPOCTPAHCTBEHHO-
BpeMEHHOI 00paboTKH
pazMOCUTHAJIOB MO
3aJJaHHOMY TEXHUYECKOMY
3aJJaHUIO

KonTtponbHas pabora «OCHOBHBIE TapaMeTPpbl IPOCTPAHCTBEHHO-
BpeMeHHBIX paanocuctem» (KontponsHas padbota)

KonTtponbHas padora «PagrountepdepomMeTpuueckiue CUCTEMbI IS
paanoacTpoHOMHUYECKUX uccaenoBanuin» (KontposbHas padota)

ONITUMU3AIIH BBITIOJTHATH PacyeT
apamMeTpoB OCHOBHBIX XapaKTEPUCTUK U
IIOKa3aTeae KauecTBa
IIPOCTPAHCTBEHHO-
BPEMEHHBIX PaJIMOCHCTEM
IK-1 NJ-3nx1  3Haer 3HAaTh: Tectol «PagunonnTephepoMeTprUecKUue CUCTEMBI JUIS
MIOCTPOCHHUSI  CTPYKTYPHBIX | METOJBI U CPECTBA pannoacTpoHOMHUYECKUX nccienoBanuiny (TectupoBanue)

CXEM  PaJNO3JEKTPOHHOTO
YCTPOMCTBA WJIA CHUCTEMBI,

peann3yonmx
AJITOPUTMBI 00pabOTKH

TpedyeMmbie

IPOCTPAHCTBEHHO-
BpEeMEHHON 00paboTKH
pazmoCUTHAJIOB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tect «OcHOBHBIE MapaMeTPbI POCTPAHCTBEHHO-BPEMEHHBIX PAJHOCHCTEM»

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBeleHHs] KOHTPOJBbHOIO MeponpusaTus: KaxaoMy CTylIeHTy BbIIaéTCA
WHAUBHUAYaAJIbHOE 33/1aHHE

Kpartkoe cogep:xanue 3ajaHus:
ITpoBepsieTcst 3HaHME OCHOBHBIX XapAKTEPUCTUK U IIOKA3aTeJIel Ka4eCTBa IPOCTPAHCTBEHHO-
BPEMEHHBIX PaJUOCUCTEM

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METOABI pacueTa OCHOBHBIX 1.Kakwue cBoiicTBa KOPPEISIIIMOHHON (PYHKIIH BBI
XapaKTepUCTUK M  IOKa3aTesen 3Haere?

Ka4ecTBa IIPOCTPAHCTBEHHO- 2.Kak BbI MOHMMaETE, YTO paAHOMHTEPPEPOMETP
BPEMEHHBIX PaAHOCUCTEM SABJIAETCS U3MEPUTEIIEM Pa3HOCTHU JAJIBHOCTEN 10

U3JIy4arouero oobexra?

3.YTto Takoe reoMeTpruecKas 3a1epiKKa
pacnpocTpaHeHUs paJuOCUrHalla OT HCTOYHUKA 10
panuounrepdepomerpa?

4.Kax cBs3aHbl pa3HOCTb AAJIBHOCTEN U YrOJ MEXKIY
BEKTOPOM 0a3bl paJoMHTEpHEpOMETPa U HAIIPABICHUEM
Ha paJUOUCTOYHHUK U3JTydeHuUs?

5.Kak ¢opmupyercs 1 kakoi BUA UMEET CUTHAI Ha
BBIXOJI€ paauouHTepdhepomerpa?

6.Yemy paBHa MIMPHHA AUATPAMMBI
paauounTepdepomerpa no ypossio 0,5 n1b?

7.Kak cBs3aHbI IPOCTPAHCTBEHHBIN CIIEKTP
PaAMOMCTOYHHUKA U €T0 PaJuON300paxeHue.

8.UTo u3MepseT IByX3JIEMEHTHBIH paguonnTepdepomerp
B IIPOCTPAHCTBEHHOM CIIEKTPE PaIuon300pakeHus
HCTOYHHUKA.

9.0t 4ero 3aBUCHUT NMPOCTPAHCTBEHHASI YACTOTA
TapMOHUKH CIEKTpa, U3MepsieMasi IByX3J1eMEHTHBIM
paguonHTEpPEepOMeTpOM?

10.Kak popmupyercst paanon3o0paxeHne NCTOYHUKA B
MHOT'03JIEMEHTHOM pajinonHTepdepomerpe?

11.Kak ucnionb3yercs BpalieHue 3eMJiu 11l IOCTPOEHUs
paguon3o0pakeHus?

12.Yewm orpanunuena o0iacte HeOeCHOM chepsl mpu
MIOCTPOCHUH CUHTE3UPOBAHHOTO pagron300paxeHus ?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO




Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-2. Tectnl «PaguounrepdepoMerpudeckue CUCTEMBbI JJI51 PAN0ACTPOHOMUYECKUX
HccJae10BaHu»

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJIBLHOTO MeponpusaTHs: TecTupoBaHue

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeleHHs] KOHTPOJbHOI0O MeponpusaTus: KaxXaoMy CTyIeHTY BbIIAETCA
WHAUBHUAYaIbHOE 33/1aHHE

Kpatkoe cogepxanue 3a1aHus:
[TpoBepsieTcst 3HAaHNE METO/I0B U CPEJCTB MPOCTPAHCTBEHHO-BpEMEHHOU 00paboTKU

PaAMOCUTHAJIOB

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METOABI W CpEJACTBa 1.Yto maet ucnoab30BaHNE AHTEHHBIX CHUCTEM C
IPOCTPAHCTBEHHO-BPEMEHHOM CUHTE3UPOBAHHOM arepTypoi B MHTepecax KOCMUYECKOU
00pabOTKH PATUOCUTHAIOB HaBHUTALMK U CBSI3U TIO CPABHEHUIO C OJIMHOYHOM

AHTEHHOM B COCTaBE HA3€MHOI'0 KOMILIEKCA YIIPaBJICHUS
(HKVY) xocmnueckumu annapatamu (KA)?

2.B ueM cOCTOUT pa3auunue U3MEPEHU YIIIOBOTO
nosioxkenus KA ¢ moMoIipio OJMHOYHON aHTEHHBI U
MHOT'03JIEMEHTHOW AaHTEHHON CUCTEMBI?

3.IlepeuncnutTe OCHOBHBIE COCTABIISIOIINE NOTPEIIHOCTH
U3MEpPEHUN NaabHOCTH, TOTUIEPOBCKOTO CMELICHMS U
yriioBoro nosioxkenus KA ¢ nomomisro HKY.

4.Yro takoe quddepeHipagbHas pa3HOCTHO-
JaJIbHOMEpHas pajnon3MepurenpHas cucrema Delta
DOR?

5.Yto 00111€ero u B 4eM pazinuue MKy METOJI0M
IIPOCTPAHCTBEHHO-BPEMEHHBIX U3MEPEHHUN YTIIOBOTO
MOJIOXKEHUS KBa3apa U KOCMUYECKOI0 arnmnapara npu
HCII0JIb30BAHNN AHTEHHOM CUCTEMBI C CHHTE3UPOBAHHOMN
aneprypou?

6.Yto naer cymmupoBanue curHanoB KA npu
WCIIOJIb30BAHUN aHTEHHOM CHCTEME alepTypPHOTO
CHUHTE3a /111 KOCMUYECKOH CBS3U?

7.B 4eM cOoCTOSIT MPEUMYIIECTBA AaHTEHHBIX CUCTEM C
CHUHTE3UPOBAHHON anepTypoi, aHTEHHBIX KJIACTEPOB, 110
CpPaBHEHUIO C OJITMHOYHBIMU aHTEHHaMH B coctaBe HKVY?
8.Kakue meronsl cyMmMupoBaHusi curHasioB KA Bbl
3Haere?

9.YeMm oTnnyaeTcs NIMPUHA CUHTE3UPOBAHHOU
JarpamMmbl HalpaBJIeHHOCTH (YTJIOBOE pa3pelieHue)




nuHeitHoM anTeHHol pemetku HKY, opuentupoBanHoit
B HanpasyieHuu Cesep-1Or, B BepTHKaIbHOMN IIOCKOCTH,
MIPOXOISIIEH BJIOJIb OCH PEIIETKU U B
MEePIEHIUKYIISIPHOM HaIlpaBiIeHUN?

10.Yto Takoe 7OOPOTHOCTh AHTEHHBI?

11.Kak cBsi3anbl JOOPOTHOCTH aHTEHHOW CUCTEMBI
anmnpeTypHOro CUHTE3a U JOOPOTHOCTH OTJEIbHBIX
aHTCHH, BXOJAIINX B €€ COCTaB?

12.Kak moBBICHTH TOOPOTHOCTH?

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO

KM-3. KontpoabHas padota «OCHOBHBIE IapaMeTPbI POCTPAHCTBEHHO-BPeMEHHbIX
paguocucTeM»

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabora

Bec koHTpOoIbHOrO Meponpustusi B BPC: 30

IIpouenypa mnpoBeaeHUs] KOHTPOJbHOrO MeponpusaTusa: KaxnoMmy cTyneHTy BbLIaércs
VMHAVBHUIYAJIBHOE 3a/1aHNE

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
HpOBepHeTCH YMCHUCE BBITIOJHATE PACUCThl OCHOBHBIX XapPaKTCPUCTHUK U MoKa3aTeliell KauecTBa

MPOCTPAHCTBCHHO-BPEMCHHBIX PaJUOCUCTEM

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMmeTs: BBITIOJIHATh pacuer 1.YUto sBasieTcst 001uM AJ1 POCTPAHCTBEHHO-
OCHOBHBIX  XapaKTEpUCTHUK U BpPEMEHHOW 00pabOTKH CUTHAIOB KOCMUYECKUX
IoKa3aTesen KauecTBa anmapatoB KA 1 BHeraJakTHYECKUX PaliOMCTOYHHUKOB
IIPOCTPAHCTBEHHO-BPEMEHHBIX BP ¢ nomouipio AByX3J1€MEHTHOTO

paguocucTeM panuouHrepdepomerpa?

2.B ueM coCTOMT pa3anune MoJIeNe 3aBUCUMOCTH
Pa3HOCTH JANbHOCTEHN U FeOMEeTPUUYECKOM 3a1ePKKHU C
MPOCTPaHCTBEHHBIM onoxeHueM KA u BP?

3.B 4eMm pasnnuue aMIUIUTYIHO-4aCTOTHBIX
xapakTepucTuk paaunocurHanoB KA u BP na aneprype
Ha3eMHOTO panuouHTepdepomerpa’?

4.Yto sBnsieTcs OOIIMM MPOCTPAHCTBEHHO-BPEMEHHBIM
METPOJIOTHYECKUM 0a31uCcOM ISl HA3€MHOT'0 KOMIUIEKCa




yIpaBiIeHUS JaTbHUMH KOCMUYECKUMHU armapaTamMu
HKY KA u ciyTHUKOBBIMU PaIMOHABUTALIUOHHBIMU
cuctemamu CPHC?

5.1y 4ero Hy»Ha 4aCTOTHO-BPEMEHHAsI CUHXPOHU3ALUS
IIPU IPOCTPAHCTBEHHO-BPEMEHHBIX U3MEPEHUSIX U
00paboTke curuaioB?

6.Kak Bl moHuMaete 3HaueHue Gopmyisl Py3a s
OIICHKH 3(DPEKTUBHOCTH AHTCHHOW CUCTEMBI C
CHHTE3UPOBAHHOM anepTypoin?

7.Kputepwuii onieHKH TpeOOBaHUI K ariepTypHOMY
CHUHTE3Y C UCIOJIb30BaHUEM aHTEHHOM pelIeTKu
OCHOBBIBACTCS Ha JOCTHKCHHH MUHUMATBHBIX (Pa30BBIX
OImMOOK MPHU KOPPEIAIMOHHOM 00padoTke. Kak BbI 31O
noHumaere?

8.YacToTHO-BpeMeHHasi CHHXPOHU3AIHS BBIIIOJIHSAETCS B
J[Ba 3Tara JJis IpOCTPaHCTBEHHO-BPEMEHHOM 00paboTKU
CUTHAJIOB aHTEHHBIX CHCTEM C CHHTE3UPOBaHHOM
aneptypoit. [Tlouemy?

9.Kakue meTozpl CliMueHus yAaJIeHHbIX KAl BpEMEHH U
4acTOThI BaM U3BECTHBI?

10.Ykaxute 00J1aCTH IPUMEHEHUS
panuonHTepdepomeTpuu (pazocBI3aHHON 1
UHTEPHEPOMETPHH CO CBEPXITUHHBIME 0a3amH).
11.Kakoi1 13 METO10B CIMYEHUS yIaJE€HHBIX LKA
BPEMEHU M YacTOTHI 00J1a/IaeT HAWBBICIICH TOYHOCTHIO
noyemy?

12.Yem MOKHO OOBSCHUTH TPYIHOCTh TTOUCKA
MaKCUMyMa KPOCCKOPPEISIIIHOHHOTO OTKIINKA B
Ha3eMHO-KOCMHMYECKOM paJOUHTEpPEpOMETpE MPOEKTa
«Pagnoactpon» («Criektp-P»)?

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinonnenus snanus: OneHkKa "Xopoo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-4. KonrpoJbHas padora «Paanonnreppepomerpuyeckne CHCTEMBI 1JIs1
PAAN0ACTPOHOMUYECKHUX MCCICT0BAHUIN»

®opmbl peaausanun: [lucpmennas padbora
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec konTposbHoro meponpusitusi B BPC: 30




IIpouenypa mnpoBeaeHHUs] KOHTPOJBHOrO MeponpusatTHsa: KaxinoMmy cTyzneHTy BblIaércs
WH/MBUYaJIbHOE 3aJJaHHE

Kpatkoe cogep:xanue 3aganus:
[TpoBepsieTcst ymeHue peain3oBaTh allTOPUTM IIPOCTPAHCTBEHHO-BPEMEHHON 00paboTKu
PaAMOCUTHAJIOB TI0 33JaHHOMY TEXHUYECKOMY 3a/IaHUIO0

KoHTposibHbIe BONPOCHI/3a1aHUA:

YMeTh: peanu3oBaTh  aIrOPUTM 1.Kak omnpenensiercst moTeHIMalbHas pa3penaroniast
IIPOCTPAHCTBEHHO-BPEMEHHOM cioco6HocTh PCA 110 a3uMyTanbHOMY HalpaBJIeHUIO?
00paboOTKM  PaJMOCUTHAIOB IO 2.Kaxk onpezensercss HOTeHIIMAIbHAS pa3pelaronas
3aITaHHOMY TEXHUYECKOMY cniocobnocts PCA 1o nanpHOCTH?
3a1aHUIO 3.Uto Takoe pokycupoBaHHBIN U HEDOKYCUPOBAHHBIN
pexum padotsl PCA?
4113 kakux coOOpakeHH BHIOUPACTCS JJIMHA BOJTHBI
nznyuyenust PCA?

5.Kak oueHuTh yenbHyro 3pQpeKTHBHYIO TOBEPXHOCTh
paccesiaust st PCA?

6.Kakue TpeGoBaHUs NPEeIbABIAIOTCA K pa3Mepam
AHTEHHOM CHCTEMBbI pajuoTeneckomna’?

7.Kakue TpeOoBaHUS NPEIBSABIAIOTCS K
YyBCTBUTEIBbHOCTH IPUEMHHUKA paaroTenecKomna’?
8.Kakue TpeboBaHMs MPEIBSBISIOTCS K IUPUHE TTOJIOCHI
IIPOIYCKaHMs BXOJHOr0 (puiIbTpa paguoreneckona?
9.Kakue TpeOoBaHUS MPENBABIAIOTCS K HHTEPBAJIaM
KOI'€pEHTHOI'0 ¥ HEKOT€PEHTHOI'O0 HAKOIUICHUS
paauorteneckomna?

10.ITouemy cucTeMsbl C pa3sHECEHHBIM PUEMOM,
OLICHMBAIOIIIME YIJIOBOE HANpaBJIeHUE Ha HA0JI01aeMbli
00BEKT, Ha3bIBAIOT (ha30BBIMH, KOPPEISLIUOHHO-
aAMIUIUTYIHBIMH JTUOO0 KOPPEISIIMOHHO-(Pa30BbIMU?

11.B uéM 3aknroyaeTcs v A KaKuXx 1eJied IPUMEHIETCs
METO/l allepTypHOro cUHTEe3a?

12.Kakue cuctemsl aniepTypHOTO CUHTE3a Ha3bIBAIOT
CHCTEMaMH cynepcuHTe3a’?

Onucanue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
9 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 1.Y70 siBnAetca uenbto NBN n OPC ?

2.011eHUTh pa3pemarIyo crocoOHOCTh 1o AanbHOoCcTH (DY), IIMHy CHHTE3UPOBaHHOM
antennsl LCUH u HeoOxoaumoe konudecTBo 4acTOTHRIX KaHaiioB PCA, ecmn DFC=10MTI 11,
yron oomydenus bO=30°, kpaTHOCTh HEKOT€PEHTHOT0 HakorwieHuss mO=4, pa3pemiaronias
cnocobHocTh DX =25M, pa3zmep antennsl da=14m, 1=10cm, H=600xm. O1rieHuTh BpeMsi CHHTE3a
TCHH u tpebyeMyto cTabunbHOCTh HecyIieil yacToThl. [locTpouTh (kaueCTBEHHO) U MOSCHUTh
3aBUCHUMOCTD pa3pelIaroliei CiocoOOHOCTH B a3uMyTaibHOM HarpasieHuu (DX) oT HakiIoHHON
nanbHocTH 1151 PCA:  a) ¢ CHHTEe3MpOBaHHOM anepTypoil aHTeHHBI IPU POKYCUPOBAHHOM U HE
¢doxycupoBanHO# 00paboTKe, 0) MU HEKOTePEHTHOM 00padoTKe.

IIpoueaypa nposenenus
Kaxxnomy cryaenty Boigaércst Omer. buietr cogepKuT TeopeTuuecKuii BOMpocC 1 3aavy

|. Ilepeuens komnemenyuil/unOUKamopo8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenuusi/ Unaukarop: MJI-1nk-1 3HaeT METOIbI BBIIIOJIHEHHS pACYETOB OCHOBHBIX
TCXHNYCCKHUX XapaKTepI/ICTI/IK CXEM IIOACUCTEM pa[[I/IOE)JIeKTpOHHI)IX CHUCTCM U KOMIIJIICKCOB

Bonpocel, 3aganus
1.CTpykTypa 1 COCTaB MPOCTPAHCTBEHHO-BPEMEHHON U3MEPUTETHHOM N1 KOCMUYECKON
HaBHUIallUU
2.CTpyKTypa U COCTaB MPOCTPAHCTBEHHO-BPEMEHHON N3MEPUTEIHHOM [ KOCMUYECKON CBS3U
3.AnmnapaTHO-IpOrpaMMHBIE METObI CYMMHPOBAHUS CUTHAJIOB B PaJINOCUCTEMAX C
CHHTE3UPOBAHHOMN anepTypou.
4.00600111eHHBII METOT KOPPEISALIMOHHON 00paboTKH
5.IIpocTpaHCcTBEHHO-BPEMEHHBIE U3MEPEHNUsS U 00padOTKa pagloCUTHAIOB
6.ITocTpoeHne npocTpaHCTBEHHON CTPYKTYpPhl OOBEKTOB U UX PAJMOU300paKeHUH
7.01eHKa (pU3MUECKUX XapaKTEePUCTUK B aKTUBHOM U ITACCUBHOM PEXUMaxX paJloIoOKalun
8.0neHKa napaMeTpoB JBUKEHUSI B IPOCTPAHCTBE
9.CtpyKTypa 1 cOCTaB NPOCTPAHCTBEHHO-BPEMEHHON N3MEPHUTEIBbHON paOCUCTEMBI —
aHTEHHBIE penIeTKU (ha3ocBsI3aHHbIe, ¢ He3aBUcUMBbIMU TeTepouHamu (PCIB)
10.0cHOBHOM COCTaB palnOCUCTEMBI: MHOTOJIEMEHTHAS! aHTEHHAs PEIIETKa ONTUMAJIBHON
KOH(UTypaluu, NpueMHas CUCcTeMa U MHOTOKaHAJIbHBIA KOPPENsATOp NapauleIbHOTO TUIIA.
CtpyKTypa KoppensTopa

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.OI1P nienm moka3pIBaeT Kak Meib
OTBeThI:
1) moryomiaet BOMHBI 2)IPOMyCKaeT BOJIHBI 3) OTpa’kaeT BOJIHBI
BepHnbiii oTBeT: 3) 0TpakaeT BOJIHBI
2.ba3a curnana - 3To
OTBeTsI:
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1) npou3BeneHne AIUTENBHOCTH CUTHAJIA HA aMIIUTYAy CUTHAJIA 2) MIPOU3BEICHHE

JJIUTCJIIBHOCTH CUTHAJIa Ha HIMPUHY CIICKTpa CUIrHalla 3) IMPOU3BCACHUC NJIUTCIIBHOCTU CUTHAJIA

Ha [IEHTPAIbHYIO YaCTOTY CHTHaJIa
BepHplii oTBeT: 2) npousBeeHNUE JUIUTEILHOCTH CUTHAIA Ha NIMPUHY CIIEKTpa CUTHaIa
3.V CIIOKHBIX 30HIUPYIOMINX PaIMOIOKAIMOHHBIX CUTHATIOB 0a3a
OTtBeTsI:
1) Gosbiie o1HOTO 2) MEHBIIE OAHOTO 3) paBHA OTHOMY
BepHnsiii otBeT: 1) Gosblie 0THOTO
4.9¢ ekt [omnmepa mo3BOIIET U3MEPHUTH
OTtBeTsI:
1) nanpHOCTH L1E€H 2) CKOPOCTh ABMKEHMSI LIETIH 3) YIIIOBOE MOJIOKEHHUE LIEIH
BepHbiii 0TBET: 2) CKOPOCTh IBHXKCHHS 1ICIIH

2. Komnerenuuss/Muaukarop: N/1-2nk-1 YMeeT Ucnonp30BaTh METOABI MATEMATUYECKHX
pacueToB XapaKTEPUCTUK PATUOTEXHUYECKUX YCTPOMCTB, CUCTEM U MPOLIECCOB JJISl aHANIU3a U
ONTUMHU3AIMH UX TTapaMETPOB

Bonpocel, 3a1anusa
1.B gem ornmume HezaBucumoii (PCJIB) u dazocsszanoii paguonnreppepomeTpun’?
2.IIpumeps! pagrouHTEpPEPOMETPUIECKUX aHTEHHBIX CHCTEM
3. AucranunonHoe ynpasienue JIA u KA
4 Hapuramusa JIA u KA
5.006MmeH TenemeTpudeckoil nHopmanuen
6.CTpyKTypa 1 cOCTaB MPOCTPAHCTBEHHO-BPEMEHHON U3MEPUTENBHOU PAAOCUCTEMbI —
OJIHOITYHKTHBIE U MHOTOMO3UIIUOHHBIE C CHHTE3UPOBAHHOM arepTypoil.
7.ba30BbIi1 3JIEMEHT CUHTE3UpOBaHHOM anepTypsbl A [IBU — nByx3nemMeHTHBIN
uHTEpPEPOMETP.
8.CuHTe3upoBaHHas arepTypa (CIUIONIHAS UM HE3aMOJIHEHHAs )—3TO JIMHEWHAs CyMMa
(cyneprio3uns) ABYX3JE€MEHTHBIX paJHOUHTEPPEPOMETPOB .
9.Meton n3MepeHuii 1 00pabOTKH CUTHAIOB JAHHBIX — U3MEPEHHE KPOCCKOPPENAIIUOHHBIX U
ABTOKOPPEIALIMOHHBIX (PYHKITUH
10.ITpocTpaHCcTBEHHO-BpEMEHHBIE CXEMbI U3MEPEeHH -AOCOMIOTHBIE U U] PepeHInanbHbIe
(OTHOCUTENBHBIC) U3MEPEHUS U 00pabOTKA TAaHHBIX

11.OcHOBHOM cOCTaB pPaaruoCUCTEMEBI U IPOCTPAHCTBEHHO-BPECMCHHBIX H3MepeHHﬁI AHTCHHAas

CUCTEMa U IPUEMHHUK/ MepeAaTUUK +KOPPEIATOP

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kak usmenures pazpemaroias cnocoonocts PJIC no nanbHOCTH Y yBETMYEHUH ITUPUHBI
CIEKTpa 30HIUPYIOLIETO CUTHANIA

OTBeThI:
1) YBenmuuutcs 2) Ymenbmutcs 3) He usmeHurcs
Bepnpsiii otBet: 1) YBenuuurcs
2.Kak nzmenures paspematomias cnocoonocts PJIC 1o a3uMyTa npu yBeJIHMUeHHH pa3MepoB
AQHTEHHBI
OtBeThI:
1) YBenmuuutcs 2) Ymenbmutes 3) He usmenurcs
Bepusliit otet: 1) YBenuuutcs

3.JIBymepHast aBTOKOppeIIMOHHAas (PYHKITUS 30HANPYIONIET0 CUTHAJA TIO3BOJISIET ONPEACIIUTh

OTBeThI:
1) pa3penieHue o JaTbHOCTH M a3UMYTY 2) pa3pelnieHue Mo CKOPOCTH U YTy MecTa 3)
pa3peleHue Mo JAIbHOCTH U CKOPOCTH

BepHbrlii oTBeT: 3) paspelieHre no JalbHOCTH U CKOPOCTH



4.Ha BBIXOJI€ COTJIACOBAHHOTO (DUIIBTPaA MO CPABHEHHUIO CO BCEMU OCTATBHBIMU (DUIBTPAMU
OTHOIICHHE CUTHAJI-IIIYM

OTBeTHI:
1) MUHMMAaJIBHO 2) MAaKCUMAJILHO 3) PaBHO BXOJHOMY

BepHblii 0TBET: 2) MAKCUMaJILHO

3. Komnerenuusi/Unaukarop: N/I-3nk-1 3HaET METO/IbI MOCTPOCHHS CTPYKTYPHBIX CXEM
PaMO3IEKTPOHHOTO YCTPOHCTBA MIIM CUCTEMBI, PEATN3YIOIIUX TpeOyeMble alrOpUTMbI 00pabOTKH

Bomnpocel, 3axanus
1.Kakue 3agaun pematrorcs ¢ nomounsto [IB1 u OPC?
2.YTo BXOaUT B 6a30BYIO CTPYKTYpPY U cocTaB paauocuctemsl aiis [IP 11 OPC?
3.Yto siBisieTcst 6a30BBIM AJIEMEHTOM CUHTE3UPOBAHHON aHTEHHOW CUCTEMBI?
4 Kak cuHTe3upyercs aneprypa ?
5.Kakas ¢pyHkuus siBisiercs: 6a30BOi Uil IPOCTPAHCTBEHHO-BPEMEHHBIX U3MEpeHuit ?
6.IIpuBecT npuMeEpsI paAMOCUCTEM C CUHE3UPOBAHHOM anepTypou ?
7.. UTo sAIBNISIETCS LENbIO PaMOMHTEP(HEPOMETPUUECKUX U3MEPEHUN U CUHTE3A B
pazroacTpOHOMHUH.
8.Kakyro riiaBHyr0 3a/1a4y HEOOXOIUMO PEHIUTh JJISl IIOCTPOCHUS PAIHON300paKeHHS
9.KakoBa cTpyKTypa U COCTaB IIPOCTPAHCTBEHHO-BPEMEHHON U3MEPUTEIBLHON PAlNOCUCTEMBI
JUISI IOCTPOEHUSI paAON300paKeHU?
10.B uem cocTouT OCHOBa METOJ]a CUHTE3a paiuoN300paxeHus?

MatrepuaJbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUMI
1.Kak nzmenutcs mouiHocts B npuéMHuke PJIC mpu yBenuueHuun pacCTOAHUS 10 LEIH
OTtBeThI:
1) YBenmuuutcs 2) Ymenbuutcs 3) He usmenurcs
BepHbplii oTBeT: 2) YMeEHbIIUTCS
2.Kak n3menuTtcst MoutHocTh B npuéMHuke PJIC npu yBennueHu# Ko UIIMEHTa YCUIICHUS
MepeIareil aHTCHHBI
OtBeTsI:
1) VBenuuutcs 2) Ymensmntcs 3) He usmenurcs
Bepusliit otBet: 1) YBenuuntcs
3.Kax uzmenutcs momHocts B npuéMuuke PJIC npu ysennuenun O11P nenn
OtBeTsI:
1) VBenuuutcs 2) Ymenbiutcs 3) He usmenurcs
Bepusliit otBet: 1) YBenuuntcs
4.Kak n3menurcs MomHocTh B npuémHrke PJIC npu yBenuueHun Hecylel 4acToThl
pazuocurHaia
OTBeThI:
1) YBenmuuutcs 2) Ymenbmutcs 3) He usmeHurcs
BepHnblii oTBeT: 2) YMeHbIIUTCS

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 6blnoIHeHus 3Hanus: PaboTta BBIMOTHEHA B paMKax "MPOJABUHYTOTO
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYCCKUX PEIICHHI

n

Ouenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
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Onucarnue xapaxmepucmuxu vinoiHeHus sHanus: PaboTta BeIONHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJIOCTATK!

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIITYOJIEHHOTO YPOBHS

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U SK3aMEHAIIMOHHOM COCTABJISIONINX.
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