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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

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

Ceefenua o Bragensue L3N M3aKn A'H.
Bnageney backakos A.W.
IIpenonaBarenb Waergurarop | RA6A2D270-BaskakovAI-105a725 backakos
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
P%]KOBOI[HTGHB w Ceepenua o Bnagensue L3N M3 A IO
00pPa3oBaTCIIbHOU Bnaseney Cn3sskoea A.IO. e
pOorpaMMel Waervbmratop  |RA€b30863-SiziakovaAY-83831ea CussgxkoBa
(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.
BBINYCKAIOIIEH Kadeapbl Waenmnbnatop R7ef0b374-KulikovRS-e851162¢ 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. Kontponbnas padota «I[loanoBepxnoctHas paauosiokaius» (KontponsHas padota)
2. KonrponbHas padora «lIpenusnonnas paguossicoromerpus» (KontponpHas pabota)
3. KonTponbHas padota «Paanonaokatop ¢ CHUHTE3UPOBAHHOM anepTypoil aHTEHHbI»
(KonTponbHas padota)
4. KonrtponbHas padora «Pacuér ocHOBHBIX mapameTpoB paguomerpay (KonTponbHas
paborta)
5. Tect «OCHOBHBIE XapaKTEPUCTUKU PAUOTEXHUUECKUX CUCTEM JUCTAHIIMOHHOTO
3oHaupoBanus 3emin» (TectupoBanue)

BPC nucuuminHbl

10 cemectp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Nunexc KM- | KM- | KM- | KM- | KM-

Pazgen nucHuIIMHbI KM: 1 2 3 4 5

Cpok KM: 4 6 8 12 15

XapakTepucTUKu 00bEKTOB PATUOIOKAITMOHHOTO
HaOJIOZICHUS B PAANO(PU3NUECKIX 3a/1a9ax

XapakTepucTUKu 00bEKTOB PATUOIOKAITMOHHOTO
HaOIOZICHUS B PAANO(PU3NUECKHX 3a/1a4ax

O61ure npo6sieMbl TUCTAaHIIMOHHOTO 30HIMPOBAHUS ITPU
panuodu3nUECKUX UCCIETOBAHUAX OKPYKAIOLIEH CpeIbl.
VYerpoiictBa naccuBHoro susuposanus B CBY u UK
Jana3oHax.

O61ure npo6sieMbl TUCTAaHIIMOHHOTO 30HIMPOBAaHUS IIPU
panuodu3nYeCcKuX UCCIeIOBAHUAX OKPYKAIOLIEH CpeIbl.




VYcerpoiictBa naccuBHoro BusupoBanus B CBY u UK
JIMara3oHax.

PangnonokaliioHHbIe METO/IbI UCCIIEI0BAHUS XapAKTEPUCTUK
paccesiHMsI TOBEpXHOCTH 3emin. PaanoactpoHoMudyeckue
METO/Ibl UCCIIEIOBAaHUSI KOCMUYECKOT0 MPOCTPAHCTBA

PaI[I/IOJIOKaI_II/IOHHLIe MCTOABI UCCIICAOBAHUA XapPAKTCPUCTHK
pacCceiaHnA NOBEPXHOCTU 3emn. PaZ[HoaCTPOHOMI/I‘IeCKI/Ie
MCTOJbI UCCIICAOBAHNUA KOCMHUYCCKOI'O NPOCTPAHCTBA

HpCHI/BI/IOHHaH PaaruoOBBICOTOMETPHUSA U3 KOCMOCa

HpCHI/BI/IOHHaH PaaruoOBBICOTOMETPHUS U3 KOCMOCa

OCHOBEBI TCOPHUH paaruOJIOKAaTOPOB C CHHTC3UPOBAHHBIM
PACKPBIBOM aHTCHHEI.

OCHOBBI TCOPHUH paJrUOJIOKAaTOPOB C CHHTC3UPOBAHHBIM
PACKPBIBOM aHTCHHEI.

PannonokaTopbl moAMOBEPXHOCTHOT'O 30HIUPOBAHUS —
reopajiapbl

PannonokaTopbl OAMOBEPXHOCTHOT'O 30HIUPOBAHUS —
reopajapbl

Bec KM: | 15

20

25

20

20

$06m1as acts//I1s1 MPOMEKYTOIHON arTecTanund
BPC kypcoBoii paGoTbsl/mpoeKTa

10 cemectp

Beca kOHTpOIBHBIX MeponpusiTHii, %o

HNunexc

Paszgen qucuurivHbl
JeJ1 Anc KM:

KM-
1

KM-
2

KM-
3

KM-
4

Cpox KM:

4

8

12

16

O3HakoMIIEHHE C 33/IaHUEM Ha paboTy, C METOJUYECKUMU
yKa3aHUSIMH U MCXOHBIMH JJAHHBIMH KYPCOBOH pabOTHI

+

Paccuutath 1 M300pa3uTh HOPMUPOBAHHYIO YCPETHEHHYIO (pOpMY
CUTHAJIa, OTPAXXEHHOTO OT MOPCKOW MOBEPXHOCTHU, MPU PA3ITUYHBIX
3HAYEHUSAX MOPCKOTO BOJIHEHHUS

Paccunrath 1 n300pa3uth ycperHEeHHYI0 opMy CUTHAIIA,
OTPaKEHHOTO OT MOBEPXHOCTH, MPU PA3TUYHBIX yriaX OTKIOHEHUS
OCH IMarpaMMbl HAMPaBJIEHHOCTH aHTEHHBI OT BEPTUKAIIU MTPU
3aIaHHOM B3BOJTHOBAHHOCTH MOPCKOM MOBEPXHOCTHU

OneHuTh HEOOXOIUMYIO PHEPTETUKY KaHaJIa JyIsl o0ecrieueHus Ha
BBIXOJI€ IPUEMHHKA TPEOYEMOT0 OTHOIIEHUS C/III TIPH 3a1aHHOM
BOJTHEHUH MOPCKOM IMMOBEPXHOCTH

N300pa3uTh CTPYKTYPHYIO CXEMY BBICOKOTOYHOTO
paauossicoTomepa (BPB) u nath onmcanme ero pabotsl

Paccuntarh ¥ OCTPOUTH XapaKTEPUCTUKH OOHAPYKEHUS
oTpakeHHoro curiaia BPB

IIpoananu3upoBaTh CTPYKTYPY ONITUMAJIBLHOIO JUCKPUMHUHATOPA
BPB, paccunrtars 1 NOCTPOUTH TUCKPUMHUHALMOHHYIO U
GIYKTYyallMOHHYIO XapaKTEPUCTUKH ONTHMAILHOTO
JMCKpUMHHATOpA ciendiei cucteMbl BPB, oniennTs morpemnoctu
CMEILICHUS [TPU JAHHOM METOJI€ U3MEPEHMS BBICOTHI

OueHuTh NOTEHIHATBHYIO TOYHOCTh n3Mepenust BPB Tekyieit
BBICOTHI (PACCTOSIHUE JI0 CPETHETO YPOBHS MOPCKOM MOBEPXHOCTH)




BecKM:| 15 | 20 | 30 | 35 |




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 UA-1nk1  3Haer Metozs! | 3HATh: Tect «OCHOBHBIE XapaKTEPUCTUKU PATUOTEXHUUECKUX CUCTEM
BBITIOJTHEHUS pacueToB | METOABI pacyeTa OCHOBHBIX | IMCTAaHIIMOHHOTO 30HIMpoBaHus 3emin» (TectupoBaHue)
OCHOBHBIX TEXHUYECKUX | XapaKTEPUCTUK
XapaKTEPUCTHK CXEM | paAMOTEXHUYECKUX CUCTEM
MOJICUCTEM JUCTAHLIMOHHOTO
PaZMORIIEKTPOHHBIX CHUCTEM | 30HJIMPOBAHUS 3eMIIU
Y KOMIUIEKCOB
IK-1 N-2nk-1 Ywmeer | YMmerTs: KonTpomnbHas pabota «Pacy€r 0OCHOBHBIX MTAPaMETPOB PaTUOMETPAY
HCII0JIb30BaTh METO/Ibl | BBIIIOJIHATDH PACUET (KonTponbhas paboTta)
MaTeMaTHYeCKUX pacyeToB | OCHOBHBIX IOKa3aTesen KonTtponbHas padota «I[Ipenn3nonHas paguoBbICOTOMETPHUS
XapaKTePUCTHUK KauecTBa paguorexHuueckux | (KonrponpHas pabota)
paTuOTEXHUYECKUX CUCTEM JUCTAHIIMOHHOTO KontponsHas padota «I[lonnosepxHoctHas paaunonokanus» (KonrponabHas
YCTPOMCTB, CUCTEM Y | 30HJAUPOBAHUS 3eMITH pabora)
IIPOLIECCOB /Il aHAlIMW3a W | BBIIOJHATH MAaTEMATUYECKOE
ONTUMHU3ALNU UX | MOAEIUPOBAHNE
apamMeTpoB PaAMOTEXHUUYECKUX CUCTEM
JUCTAHIIMOHHOTO
30HJUPOBAHUS 3€MJIU HA
OCHOBE CTPYKTYPHBIX CXEM
IK-1 NJ-3nk-1  3Haer MeTozawbl | 3HATH: KonTtponbHast pabora «PaanonokaTop ¢ CHHTE3UPOBaHHON anepTypoi
MOCTPOCHUS  CTPYKTYPHBIX | METOJIbI TOCTPOCHUS anTeHHbD» (KoHTponbHas padoTa)
CXEM  PaAMOVIEKTPOHHOIO | CTPYKTYPHBIX CXEM
YCTPOMCTBA WJIM CHCTEMBI, | pAAMOTEXHUYECKUX CUCTEM
peanu3youmx Tpedyemble | AUCTAaHIMOHHOTO

AJITOPUTMBI 00pabOTKH

30HIMPOBAHUS 3eMIIH




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tect «OcHOBHBIE XapaKTePHUCTHKH PAAMOTEXHUYECKUX CHCTEM

AUCTAHINUOHHOI'O 30HAUPOBAHUA 3emuin»

®opmbl peanuzanuu: [lucemMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeaeHHsi KOHTPOJBHOIO MeponpuaTHa: KaxnoMmy cTyneHTy BbLIAETCA

HHIUBUIYAJIBbHOC 3a/IaHUC

KpaTkoe conep:kanue 3a1aHusi:

HpOBepﬂeTCﬂ 3HAHUC OCHOBHBIX XaPAKTCPHUCTHUK PAAUOTCXHUYCCKUX CUCTEM JUCTAHIITMOHHOI'O

30HAUPOBAHHUA 3emnn

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOABI pacueTa OCHOBHBIX
XAPaAKTCPUCTHUK PAAUOTCXHUUCCKHUX
cucTeM JUCTaHIIUOHHOTO
30HIUPOBaHUS 3eMJIIU

1.B yem 3akir04yaroTCs NPEUMYILECTBA U HENOCTATKH
anmnapaTrypsl IaCCUBHOTO BU3UPOBAHMSI 110 CPABHEHUIO C
aKTUBHOM paJMOJIOKallMOHHON anmnaparypou
HCCIIEI0OBaHMS IOBEPXHOCTH 3E€MIIH C JIETATENIbHbBIX U
KOCMHUYECKHUX anmnaparos?

2.Kak BausieT epoxoBaToCcTh UCCIELyeMON
OTpa)KkaroIlel IOBEPXHOCTH Ha JAJIBHOCTh IEHCTBUS
OOPTOBOI0 PaIUOJOKAIMOHHOIO CKaTTEPOMETPa IIPU
pa0oTe 1oJ| pa3IMyHBIMU yIiIamMHu MecTa?

3.U3 xakux cooOpakeHui BbIOMpAIOT 1Mana3oH
paanoBoJiH B akTUBHBIX PCA?

4.3 xakux cooOpaxeHH BHIOMPAIOT AMANa30H
PaZMoOBOJIH B aKTUBHBIX reopanapax?

5.13 kakux cooOpakeHuil BBIOUPAIOT Juana3oH
PaZMOBOJIH B aKTUBHBIX NTPEIIU3NOHHBIX
paanoBBICOTOMEpAX TUCTAHIIMOHHOTO 30HIUPOBAHUS
3emun ?

6.Kakue coBMeCTHO HCI0JIb3yeMbI€ METO bl CENEKIINN
HauboJiee yacTo MPUMEHSIOTCS IS BBIACTICHHS CUTHANA
3a/IaHHOM TIJTOMIAIKKM Ha UCCIeAyeMon 001acTu 3eMHOM
MIOBEPXHOCTHU C pa3MepaMu, Orpa-HUYEHHBIMU B JIBYX
HaIpaBJICHUAX?

7.PaguocurHanbl 36MHBIX IOKPOBOB UMEIOT CITy4alHBIN
XapakTep U QIIIOKTYUPYIOT, UX CBOMCTBA OLIEHUBAIOT
CTaTUCTHUYECKH ITyTeM 00pabOTKU Pe3y/IbTaTOB
m3mepenuit. Kakoe amciio ycpemHseMbpx o0pas3ios
1es1ecoo0pa3Ho BEIOUpPATH?

8.Kakue ocoO0eHHOCTH BO3HUKAIOT MPU OTPAKEHUN
PaAMOCUTHAIIOB OT MOPCKOM MMOBEPXHOCTH?

9.Kak 3aBHUCHUT MOIIIHOCTh OTPAa’KEHHOTO CUTHAJa Ha
BXO/I€ PAMOJIOKALIMOHHOTO IPUEMHUKA IIPH JIOKALIUH
MPOTSHKEHHBIX MMOBepXHOCTel ¢ 6opTa JIA unu KA ot
IIapaMeTpPOB 30HIUPYIOLIETO UMITYJIbCa?

10.YKaxuTe OCHOBHBIE pa3INuns MEXKy reopaapaMu U

7




TpaaAuIIMOHHBIMHU («aTMochepHubiMuy) PJIC.
11.ITouemy B reopagapax HEOOXOAUMO HCIIOIH30BATH
CBEPXUIMPOKOMNOJIOCHBIE CUTHAIIBI?

12.B 4yem 3aKiro4aroTcsi JOCTOMHCTBA U HEJOCTATKU
peau3aluy reopajaapa ¢ HaHOCEKyHTHBIM
BuieocurHasioM u ¢ JIUM panuocurnaiom?

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

KM-2. KoutpoJsibHas patora «Pac4ér 0CHOBHBIX IapaMeTPOB PAJUOMETPA»

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJbLHOT0 MeponpusaTusi: CTyIeHTaM BBIIAETCS UHIUBUAYATHHOE
3a/1aHNe

KpaTKOC CoAcpiKaHUuE 3alaHUA:
HpOBepHeTCH YMCHUC BBITIOJIHATH pacqéT OCHOBHBIX ITOKa3aTejIe KauyecTBa

PAANOTCXHUUCCKHUX CUCTEM JUCTAHIITMOHHOTO 30HANPOBAHHA 3eMin

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMmeTs: BBITIOJHATh pacuer 1.YUto Takoe abCOMOTHO YEPHOE TEIO U KaKOBA €ro

OCHOBHBIX IIOKa3aTeJell KauyecTBa Temneparypa’?

PalUOTEXHUYECKUX CUCTEM 2.®usnueckuii cMpica popmyisl Penes-JxuHca u

JUCTAaHIIMOHHOTO  30HJUPOBAHHUS YCIIOBUS €€ IPUMEHEHUS.

3emnun 3.Ilonstue a¢pdextuBHoM Temneparypsl. Koadduunent
U3ITy4EHUsI.

4.Jlnana3zoH 3Ha4eHUN KOOPPUIMEHTOB U3TyYEHUS IS
Pa3IUYHBIX TOBEPXHOCTEH, (PYHKIIMOHAIBHBIE
3aBUCHUMOCTH KO3(PPHUIIMEHTOB OT AJIEKTPO-PUINIECKUX
MapaMeTPOB CPEJIbL.

5.IloHsATHE KaXKylIecs TeMIepaTypbl IOBEPXHOCTH.
6.B uém paznuune > PpexkTUBHOI TemnepaTypbl
W3ITy9YCHUS TIOBEPXHOCTH M aHTCHHOM TEMIIepaTyphI.
7.Pazpematonias cnocoOHOCTh OOPTOBOTO paaHoOMeTpa
0 TTIOBEPXHOCTH, BIMSHUEC BPEMEHHU CTIIKUBAHHSL.
8.Kaxy1masics anTeHHas Temreparypa paauomerpa,
BJIMSIHUE BBICOTHI IOCTOPOHHET0 MCTOUYHHKA MOJICBETA.




9.0THOIIIEHKE ¢/IIT HA BBIXOJE paluoOMETpA.
10.®nyKTyaninoHHas YyBCTBUTENBHOCTh PaJUOMETpA.
11.BeposiTHOCTHAs OlIeHKA (QIIyKTyallMOHHON
YYBCTBUTEIHHOCTH.

12.IToka3aTh, 4TO MPU OLIEHKE APKOCTHOTO KOHTpacTa
MOBEPXHOCTEH (DITYKTYyal[MOHHAS YyBCTBUTEIHLHOCTh
paaroMeTpa He 3aBUCUT OT BBICOTHI [10JIETA HE3ABUCHUMO
oT TpeOOBaHMI K pa3penrarieil CHoCOOHOCTH 110
MTOBEPXHOCTH.

13.I1oka3are 3aBUCUMOCTbH (DIYKTyallMOHHOM
YYBCTBUTEJIHLHOCTU PaIMOMETPA OT BBICOTHI MOJIETA MPU
HAOJIIOCHNU COCPEAOTOYCHHOM LIEIN Ha MOBEPXHOCTH.
OcoOeHHOCTH pacyeTa TeMIIepaTypHOro KOHTpacTa B
3TOM CiIydae.

14.CpaBHenue GIyKTyallTHOHHON 9yBCTBUTEIIBHOCTH
paguoMeTpa B TPACCEPHOM M CKAaHUPYIOIIEM PEXUMaX
cbEMKU. BriusHue yria ckaHupoBaHUS HA Pe3yabTaThl
CBEMKM.

15.B uéM He0OX0UMOCTH UCTIOJIb30BaAHUS
MOAYJISILUOHHOM cxeMbl paauomMerpa? OueHuThb
MPEUMYIIECTBA UCTIOJIb30BaHUS ABYXKAHAIBHOU U
aJIMTUBHO-IIIYMOBOI cXeM mepes] OAHOKAHATbHOM.
Oco0eHHocTH BBIOOPA YaCTOTHI MOAYJISILIUH.

16.Pacuer anTeHHO# TemnepaTypsl B IU(GPOBOM
MOJYJISILIMOHHOM NpUEMHHKE paguomerpa. OcoOeHHOCTH
BBIOOpA OMOPHOI TeMIEPaTyphl ISl MUHUMU3AIUH
BIUSHUS QIyKTyaruii ko3 puimenTa yCuicHus B
TpakTe MPUEMHUKA.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evinonneHus snanua: OueHkKa "XopoIo" BICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTEIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-3. KonrpoJbHas padora «IlIpeuusnoHHasi painoBbICOTOMETPUS»

®opmbl peanausanuu: [lucbMenHas padora

Tun kouTpoabHOro Meponpustus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHHss KOHTPOJBHOIO MeponpusaTHs: KaxnoMmMy CTylIeHTy BbIIaETCA
WHAVBUYaAJILHOE 3a/1aHNE




Kpartkoe cogep:xkanue 3aiaHuA:
[TpoBepsieTcst yMeHue BBINONHSTH pacueT OCHOBHBIX TIOKa3aTellel KauecTBa
PaTMOTEXHUYECKUX CUCTEM JUCTAHIIMOHHOTO 30HIUPOBAHHS 3eMIIH

KoHTposbHbIe BONPOCHI/3a1aHUA:

Ymers: BBINOJIHATD 1 .IlosicauTe CTPYKTYpY ONTUMAIBHOIO AUCKPUMHUHATOPA
MaTeMaTU4YeCKOEe MOJEIMPOBAHUE cienauiero usmepurens [1IPB?
pPaIMOTEXHUYECKUX CUCTEM

JUCTAHLIMOHHOTO  30HJIUPOBAHUSA
3eMiii Ha OCHOBE CTPYKTYPHBIX

CXEeM
YMmersb: BBIIIOJIHATh pacyer 1.IlosicauTe BiusiHUE cTeneHU B3BOJHOBaHHOCTH MIT Ha
OCHOBHBIX TOKa3arejel KadecTBa dbopmy urdopmanmonnoro curHaia [IPB mpu padore ¢
PaIMOTEXHUYECKUX CHUCTEM paznuuHoi mmpuHoit JJTHA?

JUCTAHIIMOHHOIO  30HAUPOBAHUS 2.EcTp 11 orpannueHus cBepxy Ha mupuny JJHA
3emun MPEUU3HUOHHOIO PaAoBbICOTOMEpa?

3.IlosicHuTE 3aBUCUMOCTb YCPEAHEHHON (POPMBI
orpaxkeHHoro ot MII JIUM paauoumitynsca npu
pasnuuHbIX napamerpax [IPB, pexxumax obiydenus u
cocrossHusX MII.

4 Ilosicaute Bausinue otkiaonenus ocu [JHA ot
BEpTUKaNX Ha XapakTtepuctuku [IPB mpu paznuunon
mupune JJHA.

5.Yto u3 cebs mpecTaBiIsieT MOIETb PaJuOoCUrHaIIa
[1IPB, oTpaxeHHOT0 OT MOPCKOM TOBEPXHOCTH?
6.Kakoti curnan B [1PB Ha3piBatoT HHPOpPMAIIMOHHBIM H
nouemy?

7.Uem o0BsicHSIETCSI BBIOOP OOJBIION IITMPHUHBI CIIEKTPa
30HUpyroIero curaana st [IPB?

8.EcTb 11 orpannveHus cCBEpXy Ha IIUPUHY CHEKTpa
3oHupyromiero curnana [I1PB?

9.B uem oTIMUMA ONTUMAIBHOTO NPUEMA OTPAKEHHOTO
curHazna [IPB Bo BpeMeHHOI1 06s1acTu OT mpuemMa B
4acTOTHOM 00xacTu?

10.Kakoli BapraHT - BO BpeMEHHOW 00J1aCTH WJIH B
4aCTOTHOW -ONTHUMAJIbHOIO IIPHUEMA OTPAKEHHOTO
curHana [IPB npennoururensHel u nouemy?

11.Kak 00bsicHsIETCS 3aBUCUMOCTh KOPPEJISIIMOHHBIX
WHTEPBAJIOB OBICTPBHIX U MEIJICHHBIX (PIYKTyalui
oTpakeHHbIX pagauocurHaioB [IPB ot cocrosiaust MII?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 3a,1a4

Oyenxa: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-4. KoutpoJabHas padora «PaanosiokaTop ¢ CHHTe3MPOBAHHOI anepTypoit
AHTEHHbD)

®opmbl peanauzanuu: [lucemMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOrO0 MeponpustTusi B BPC: 20

IIpouenypa mnpoBeaeHHUsi KOHTPOJBHOIO MeponpuaTHa: KaxnoMmy cTyneHTy BbLIAETCA
WHJVBHIyaJIbHOE 3a/I1aHHE

Kparkoe cogepxanue 3ajaHus:
IIpoBepsieTcst 3HaHHE METOJOB IIOCTPOCHUS CTPYKTYPHBIX CXEM PAJIUOTEXHUYECKUX CUCTEM

JUCTAHIIUOHHOI'O 30HAUPOBAHUA 3emin

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/bI MIOCTPOEHUS 1.Kakum o6pa3om obecrieunBaeTcs 0JJHO3HAYHOCTh
CTPYKTYPHBIX CXEM M3MEpEHUI BO BpEMEHHON M YaCTOTHOM 00JIACTSX B
PaAMOTEXHUYECKHUX CUCTEM PCA xocmuueckoro 6a3upoBaHus?
JUCTAHUMOHHOIO  30HJAMPOBAHUSA 2.0nenute TpeOOBaHUS K CTAOMIBHOCTH HECYIIEH
3emun yacToTbl PCA 1 0T Kakoro napameTpa OHU 3aBUCST?

3.CpaBHHTE TIPOOJIEMBI, BOSHUKAIOIIHNE TTPH
obecnieyeHnn TpedyembIx xapakTtepuctuk PCA
AaBUAIIMOHHOTO U KOCMHYECKOT0 Oa3MpOBaHUS
4.0nuiuTe OCHOBHBIE pexxuMbl paboTsl PCA u
3aBHUCAIIME OT HUX HH(POPMAITMOHHBIE XaPAKTEPHUCTUKH.
5.YT0 Takoe CHeKJI-IIyM U KaKk ¢ HUM 60poTbcs?

6.Kax oniennBaercs kauectBo nosyyaemoit ot PCA
nH(pOpMaIUU U KaKUM 00pa3oM MOXHO €€ MOBBICUTbH?
7.Kaxum oOpa3oM BBIOMpPAETCS TUII 30HUPYIOIIETO
curHasia B PCA 1 Kak pacCUMTBHIBAIOTCS apaMeTphl
curHazua?

8.Kak paccunrtath TpeOyeMyro MOIIHOCTb NIepeaaTuuKa
PCA?

9.0numuTe QyHKIHMOHATBHYIO CXeMY OOPTOBOM
o0OpaboTku curnaios B PCA u npumeHsiembie
aropuT™Mbl 00paboTku curnanoB PCA.

OnucaHue MKaJbI OlleHUBAHUS

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BEICTaBISETCS eCln
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BBITIOJHEHO

KM-5. KourpoJsbHas padora «[loanoBepxXHOCTHASI PAANOJIOKAIIMS»

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHsi KOHTPOJBHOIO MeponpuaTHa: KaxaoMmy cTyneHTy BbLIAETCA
WHJUBHIyaJIbHOE 3a/I1aHHE

KpaTkoe conep:kanue 3a1aHusi:
HpOBepHeTCH YMGHI/IG BBITIOJIHATH MATEMATHUUYCCKOC MOI[GJ'II/IpOBaHI/Ie paI[I/IOTeXHI/I‘-IeCKI/IX

CHUCTEM JUCTAHIIMOHHOI'O 30HAUPOBAHUA 3emiIu Ha OCHOBE CTPYKTYPHBIX CXEM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YmerTsb: BBITOJIHSI T 1.IlpuBeaure hopmyiy pacuéra pazperaromieit
MaTE€MaTH4eCcKoe MOJEINPOBaHUE CIOCOOHOCTH reopaapa no riayonne. OT Kakux
PaAMOTEXHUYECKHUX CUCTEM rapaMeTpoB OHA 3aBUCUT?

JUCTAHUMOHHOIO  30HJAUPOBAHUSA 2.YTo Takoe 31MeKTpohU3NIECKUE XapaKTECPUCTUKHI
3eMiIi Ha OCHOBE CTPYKTYPHBIX TPYHTa U KaKOe€ €ro CBOMCTBO OKa3bIBaeT OOJIbIIE
cXeM BJIMSIHUE HA paclpOCTPAaHEHUE CUTHANIa B TpyHTE?

3.IIpuBeaute hopmyiy yaenbHOTO 3aTyXaHuUsl CUTHAJA B
TPYHTE U OOBSCHUTE 3aBUCUMOCTD TITyOHUHBI
IIPOHUKHOBAHUS CUTHAJA B TPYHT OT JJIUHBI BOJIHBI.
4.113 xakux cooOpaxeHH B reopaiiooKalun
HCIIOb3YETCS CBEPXILIMPOKONOJIOCHBIN CUTHAI?

5.Yrto Takoe moTeHIMan reopagapa?

6./13-3a yero yMeHbIIAETCsl YyBCTBUTEIBHOCTD
reopazapa Ipy UCIIOJIb30BAaHUH BUICOUMITYJIBCHOTO
curnana?

7.00BsCHHUTE CBSI3b YACTOTHI OMeHu# reopagapa ¢ JIYM
CUTHAJIOM U IpuBeANTE GOPMYJIIBI Ul HEe B CiIydae
OJTHOCJIOMHOW MOJEIIN IPyHTa

8.Kakoit mapametp JIUM curnaa riaBHbIM 00pa3zoM
BJIUSIET HA TOUHOCTh U3MEPEHUS TITyOUHBI 3aJIeraHusl
o0bekTa’?

9.1 yero UCMONb3yeTCS OKOHHASI (PYHKIIMS B
obpaboTtke curnaia ¢ JIUM? U nanummre HEAOCTATKU
IIpYU €€ UCIOJIb30BaHUH.

Onucanune MKAJbI OIICHUBAHUA:

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00bEME WITH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
10 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.BbICOKOTOUHBIE PaIMOBBICOTOMEPHI KOCMHYECKOTO 0a3upoBaHUs, Ha3HAUCHHE U BBIOOD
OCHOBHBIX ITapaMeTpoB. OCOOEHHOCTH OTPaKEHHsI LIMPOKOIIOJOCHBIX CUIHAJIOB OT MOPCKOH
IIOBEPXHOCTU U UX CTATUCTUYECKUE XapaKTEPUCTUKU. [[pMHIMIIBI BBICOKOTOYHOTO U3MEPEHHUS
BBICOTBI C KOCMMUYECKOW OPOUTHI — JIOKAJIbHBIE U UHTETPAIbHbIE METO/IbI.

2.011eHUTh pa3pemarIyo crocoOHOCTh 1o AanbHocTH (DY), IIMHY CHHTE3UPOBaHHOM
anteHnsl LCUH u HeoOxoaumoe konudyecTBo 4acTOTHRIX KaHaiioB PCA, ecmn DFC=10MTI 11,
yroi o6myuenust bO=30°, KpaTHOCTh HEKOTEPEHTHOT0 HakoIieHuss mO=4, pa3pemaroas
cnocobHocTh DX =25M, pazmep antennsl da=14m, 1=10cm, H=600xm. OnieHuTh BpeMsi CHHTE3a
TCHH u tpebyeMyto cTabunbHOCTh HecyIieil yacToThl. [locTpouTh (kaueCTBEHHO) U MOSCHUTh
3aBHCHUMOCTH pa3pelaromniell CltocOOHOCTH B a3UMyTabHOM HanpasieHuu (DX) oT HakIoHHON
nanbHocTH 1151 PCA:  a) ¢ CHHTEe3MpOBaHHOM anepTypoil aHTeHHBI IPU POKYCUPOBAHHO U HE
¢doxycupoBanHO# 00paboTKe, 0) IpU HEKOTEPEHTHOM 00padoTKe.

IIpoueaypa nposenenus
DK3aMeH MPOBOIUTCS YCTHO MO OuiieTaM. BUleT COCTOUT M3 TEOPETUUECKOTO BOMPOCa U 3a/1a4H.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuunst/Muaukarop: NJ{-1nk-1 3HaeT METOIbI BEIOTHEHHS PAaCY€TOB OCHOBHBIX
TEXHUYECKUX XAPAKTEPUCTUK CXEM IOJICUCTEM PAJMOITICKTPOHHBIX CUCTEM M KOMIIJIEKCOB

Bonpocel, 3aganus
1.BbICOKOTOUHBIE paHOBBICOTOMEPHI KOCMUUYECKOT0 0a3UpOBaHusl, Ha3HAUEHUE U BBIOOP
OCHOBHBIX ITapamMeTpoB. OCOOEHHOCTH OTPa)KE€HHsI IIMPOKOIOJIOCHBIX CUTHAJIOB OT MOPCKOM
MOBEPXHOCTU U X CTATUCTUYECKUE XapaKTEPUCTUKU. [IpMHIIUIIBI BBICOKOTOYHOTI'O U3MEPEHUS
BBICOTHI C KOCMMUYECKON OPOUTHI — JIOKAJIbHBIE U UHTETPaIbHbIE METO/IbI.
2.01€eHUTh pa3peIallyo cnocoOHOCTh Mo AanbHOoCcTH (DY), uIMHY cUHTE3upOBaHHON
anteHHbl LCUH u HeoOxoaumoe konumdecTBO 4acTOTHRIX KaHaiioB PCA, ecmtu DFC=10MTI 11,
yron oomydenus bO=30°, kpaTHOCTh HEKOT€PEHTHOTO HakorwieHns mO=4, pa3pemaronias
cnocoOHocTh DX =25M, pazmep antenHsl da=14m, 1=10cm, H=600xm. OrieHuTh BpeMsi CHHTE3a
TCHH u tpeGyemyro cTabMIBHOCTh HecyIe 4acToThl. [1oCcTponTh (KaueCTBEHHO) U TIOSICHUTh
3aBHCUMOCTH pa3peliaroiieil CltocCOOHOCTH B a3UMyTallbHOM HanpasieHuu (DX) oT HakIoHHON
nanbHocTH 111 PCA:  a) ¢ CMHTE3MpOBaHHOMN anepTypoil aHTeHHBI IPU POKYCUPOBAHHOM U HE
¢doxycupoBaHHOI 006paboTKe, 6) MpU HEKOTepEeHTHOM 0OpadoTKe.
3.Kakue coBMeCTHO HCIOJIb3yeMbI€ METO/IbI CENIEKIINY TPUMEHSIOTCS B CKATTEPOMETPHH JIIS
BBIJIEJICHNS CUTHAJIA OT 3aJaHHOM Ha MOJICTUIIAIONIEN TTIOBEPXHOCTH IUIOIAAKHU C pa3MepamH,
OTpaHUYEHHBIMU B JIBYX HamlpaBlIeHUsIX?
4.0ueHuTh HE00X0AUMYIO TpeOyeMoii MolTHOCTH nepenaTtynka [IPB kocmuueckoro
OasupoBaHus g obecriedeHust Ha Bbixoje npruemHuka otHomeHust C/I = 20 ab npu
MakcumaiabHOM BoiHeHuu MII. Bricota opoutsr 1000 kM, mutensHocts JIYM ummnynsca 100
Mkc, Af=320 ml'm, A =2 cm, TuameTp ocecummeTpuaHON aHTeHHbI Da=70 cMm, hakTop mryma
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Fm =3 nb, norepu Ha Tpacce u B CBY y3nax A® Ttpakra cocrasiser 31b. OT yero 3aBucsT
MOTPEIIHOCTH U3MEPEHUS BBICOTHI?

5. 3ajmaun, pemaemMbie CKaTTEPOMETPAMHU, TPOCTPAHCTBEHHAs cesleKIusl. CIIocOObI CHATHS
XapaKTEPUCTUK OTPAKEHUS U 00ecrieueHrne TOYHOCTH U3MEPEHUH.

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.V cnoxHbIX 30HAMPYIOMIUX PATUOIOKAIIMOHHBIX CUTHAIOB 0a3a
OTBeTHI:
1) Gosbiie 0OTHOTO 2) MEHBIIIE OJHOTO 3) paBHA OJTHOMY
Bepuslii otBet: 1) 60sbiie 01HOTO
2.9¢ddexr [dommiepa mo3BOISIET H3MEPUTH
OTBeTHI:
1) nanpHOCTH LI€TH 2) CKOPOCTh ABUKEHHUS LI€TH 3) YIIIOBOE MOJIOKEHUE LEIH
BepHblii 0TBET: 2) CKOPOCTh JBUKEHUS LIETU
3.Paguometp - 3TO panoIOKAllMOHHAS CUCTEMA, KOTOpast
OTBeTHI:
1) u3mepsieT NanbHOCTH J0 1eNn 2) COOCTBEHHOE U3ITyUEHUE 1EeNU 3) CKOPOCTh IBUKEHUS 1IeTTU
Bepuslii oTBeT: 2) COOCTBEHHOE U3ITYUYECHHUE LIEIH
4.PannoBbpIcOTOMED U3MEPSET
OTBeTHI:

1) BbICOTY HEPOBHOCTEN OTHOCUTE/IbHO 6A30BOr0 YPOBHSA 2) LUIMPUHY HEPOBHOCTEN 3) paccemBatoLine
CBOMCTBA HEPOBHOCTEN

BepHnriit oTBeT: 1) BEICOTY HEPOBHOCTEHM OTHOCUTEIHHO 0230BOT0 YPOBHS
5.CkarrepomeTp usMmepsier
OTBeTHI:
1) BBICOTY MOPCKHX BOJIH 2) CKOPOCTh BETpa HaJ MOpeM 3) HIMPUHY MOPCKUX BOJIH
BepHbplii 0TBET: 2) cCKOPOCTh BETpa HaJl MOPEM

2. Komnerennusi/Ungukarop: U1-2nx.1 YMeeT ucnonbp30BaTh METOIBI MATEMAaTHIECKIX
pacyeToB XapaKTEPUCTUK PATUOTEXHHUYECKUX YCTPOUCTB, CUCTEM U MPOIIECCOB JIJIsl aHATU3a U
ONTUMU3ALMH UX TapaMETPOB

Bomnpocel, 3axanus

1.Kak paspemmts NpoTHBOpEUHEe MEKIY TPEOOBAaHUSAMH HIMPOKOI 30HBI 0030pa U BHICOKOM
MPOCTPAHCTBEHHON pa3perniaronieii cnocooHoctbio PM kocMmuueckoro 6a3upoBanus,
IIPEIHA3HAYEHHOTO I UCCIIEJOBAHMSI XapAKTEPUCTUK MTOJICTUIIAIOIIEH TOBEPXHOCTU?
2.I'pyHT XapakTepu3yeTcsi KOMILICKCHOM AMAICKTPUIECKON MPOHUIIaeMocThio € = 16 — j0,05
Ha yactore 150 MI'n. [llupuHa ciekTpa curHanga HAaHOCEKYHIHOTO MMITYJIbCHOTO reopanaapa 50
MTI'n. Haittu ckopoCTh pacipOCTpaHEHUsI PaMOBOJIHEI B CPEJIE, INIMHY BOJIHBI B CPEE,
yJIlelbHOE 3aTyXaHHe BOJIHBI B CPEZIe, M pa3pelIarollyio ClIOCOOHOCTh CUTHANA 0 TIyOHHE.
HapucoBaTh CTpyKTypHYIO CX€MY UMITYJIbCHOTO Teopagapa, OOBSCHUTH MPUHIUI
CTpOOOCKOMUYECKOT0 Mpeodpa3oBares U HEOOXO0UMOCTh €r0 UCIIOIb30BaHU B
KOPOTKOMMITYJIbCHOM Teopazape.

3.J1aTh CpaBHUTEIBHYIO OLIEHKY BEPOSATHOCTH 0OHapyxeHust MUHBI ¢ DI1P = 0,5kB.M Ha cyxoMm
U BJIQYKHOM Te€CKe (SIpKOCTHOM TeMIiepaTypoi IpaMOTHO 3aJaThesi) ¢ BbIicoThl H=50M
panuomeTpoM X — IMarna3oHa, 1uaMeTp anTeHHsl 60 cM, mupuHa nojocs! no BU =300 MIn,
¢bnykryanuronHas yyBcteutenbHocTh 0,1° K u mymosas temnepatypa T=300° K.

4.Hecyuiyto 4acToTy U IIHUPHHY CIIEKTPa 30HAUPYIOIIET0 CUTHAJIA Teopagapa He00X0AUMO
BbIOMpaTh U3 MPOTUBOPEUMBBIX TpeboBaHuil. Kak ynoBnerBoputh 3TuM TpeboBanusm? Yem
ornpenensercs TpeOyeMblil TMHAMUYECKHU J1ana3oH MpHeMHUKa reopaaapa?
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5.01eHuTe pazpenaniyo cnocodHocTs o AankHoCcTH (DY) 1 B a3UMyTallbHOM HANpaBICHUH
(DX) mnss PCA UC3, eciiu DFc = 8MI'1, yron obnydenns b=30°, pa3mep aHTCHHBI B
asuMmyTanbHOM Hanpasieann da=12wm, 1=10cM, Bpems cuaTe3a 80MC, KOTMYECTBO YaCTOTHBIX
kaHayioB 16, 30Ha 0630pa 50kMm, H=500 kM. Onpenenute TII: neproa moBTOpeHus
30HUPYIOIINX CUTHAJTIOB, TPEOYeMYIO CTAOMILHOCTD YaCTOThI, KOJIMYECTBO JAIIbHOMEPHBIX
KaHaJIOB, IIMPUHY MOJIOCHI 00pabaThIBaEMbIX JIOIUIEPOBCKUX YACTOT U TPEOyeMYIO
POU3BOIUTENIEHOCTH CUCTEMBI 00pabOTKH.

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1.Kak usmenutcs paspemaromniasi cnocoonocts PJIC o a3umyTa npu yBeIu4eHUU pa3MepoB
AQHTCHHBI
OTBeTHI:
1) YBenuuutcs 2) Ymenpimtces 3) He uamenuTcs
Bepnplii otBeT: 1) YBenuuurcs
2.JIBymepHasi aBTOKOpPpESALMOHHAS (PYHKLINS 30HIUPYIOIIETO CUTHAIAa TO3BOJIET ONPEACITUTh
OTBeTHI:
1) pa3zpelieHue 1Mo AaJbHOCTU U a3UMYTY 2) pa3pelieHne o CKOpocTy U yriy Mecra 3)
paspelieHue mo AaibHOCTH U CKOPOCTH
Bepwbiii oTBeT: 3) paspelieHue mo JaIbHOCTH U CKOPOCTH
3.Ha BeIxoz1e corimacoBaHHOTO (GUIBTPA IO CPABHEHHUIO CO BCEMH OCTATBHBIMH (PHIIBTPAMHU
OTHOIICHHE CUTHAJI-IIIYM
OTBeTHI:
1) MUHUMAJIBHO 2) MaKCUMAJIbHO 3) paBHO BXOJHOMY
BepHbplii 0TBET: 2) MaKCUMaJILHO
4.911P menu nmoka3bIBaeT Kak 1€
OTBeTHI:
1) moryiomiaet BOMHBI 2)IPOMYCKAaeT BOIHBI 3) OTPa)KaeT BOJIHBI
BepHblii oTBeT: 3) 0Tpa)kaeT BOJIHBI
5.ba3a curnana - 310
OTBeTHI:
1) mpousBeneHre AMTUTEILHOCTH CUTHAJIA HA aMILIUTYAy CUTHAJA 2) MPOU3BECHHE
JUTUTEIBHOCTH CUTHAJIA HAa IUPUHY CIIEKTpa CUTHaja 3) Ipou3BeeHUE JJIUTETLHOCTH CUTHAJIA
Ha I[IEHTPAIbHYIO YaCTOTY CUTHAJA
BepHriit oTBeT: 2) mpousBeeHre JUIUTEIBHOCTH CUTHAJIA HA ITUPHUHY CIIEKTpa CUTHaja

3. Komnerenuus/Maankarop: WJ1-3nk-1 3HaeT METObI IOCTPOEHUS CTPYKTYPHBIX CXEM
PaAMOAIEKTPOHHOIO YCTPOWCTBA MIIM CUCTEMBI, PEATU3YIOIIMUX TpeOyeMble alrOpUTMbl 00pabOTKU

Bonpocel, 3aganus
1.ITosicHuTe pacyeT 4acTOTHI OBTOPEHUS 30HIUPYIOIINX UMITYJIHCOB TIPHU 33aHHOH MOJIoce
0030pa 1Mo AaIBHOCTH Ha JouupyeMoit nosepxHocTH i PCA camMoeTHOro 1 KOCMUYECKOro
0a3zupoBaHUs.

KakoBbl TpeOOBaHUS K KOPPEISALMOHHBIM LTyMaM 30HAUpYronux curHanos PCA?
2.CucreMa HaOMIOEHUS caMoJIeTHOTO OasupoBanus Ha ocHoBe PCA ¢ 3amadeit KoHTpoIIst
00IIero COCTOSTHUS U (PUKCAIMH JIECHBIX YTOAUN M MIPOTHUBOIIOKAPHOH ci1ykObl. BeicoTa
noJsieta camosiera h = 5 kM, ckopocts nosiera V= 80 m/cex; mosioca 0630pa peryamupyercs
MU3MEHEHHEM YTJla BU3UPOBAHUS [} MM N3MEHEHHEM BBICOTHI 1ojieTa N, mcxomaHast HacTpoiKa:
h=5 xm , B= 300, monoca 0630pa Ly = 950 M ; niuHa pagroBOJIHEI IepeaaTInKka A= 3 cM;
pa3Mepbl aHTEHHOTO TOJIs IpUeMo-TiepeiaTunka o koopauHaram X, Y Sx = 10Mm, Sy =0,1m
; pa3pemaromas crmocooHocTh n3o0pakeHus: Ax=20m, Ay= 20M; THHAMHYECKUI AHANa30H
u3obpaxenus 30 6.

Heo6XxoanMo BBIYUCIUTH MMapaMeTphbl 30HAUPYIONIETO CUTHANA: THIl CUTHANIA,

JJIUTCIIBHOCTh UMITYJIbCA TU , IIUPUHY CIICKTPaA AFC, BpEMs CUHTC3a Lcun s PaspAaHOCTb
16



aHasnoro - uupoBoro npeoOpa3oBaHus; 000CHOBATH U YKa3aTh MPUMEHSEMbIE aJITOPUTMBI
00paboTKK CUTHAJIA JJIS TIOJTYYICHHSI Kaapa n300pakeHus1 UCCIIeyeMO TOBEPXHOCTH;
COCTaBHUTb U MPUBECTU OOIIYIO (YHKIMOHAIBHYIO CXEMY CHCTEMbI OOPTOBOW 00PaOOTKH.
[TpoBepuTH OJJHO3HAUYHOCTH U3MEPEHUI BO BPEMEHHOW U YaCTOTHOM 001acTAX.

3.DHepreTrka pajuoKaHaia Ipy JIOKALUU IPOTSLKEHHBIX Lesneld. @eHOMEHO0JIOTHYecKas
MO/JIeJIb MPU OTPAKEHUU PATUOBOIH OT MOPCKOM MOBEPXHOCTH.

4.Ha UC3 ycranoBnena cuctema PCA a1 KOHTpOJIS JIEA0BOTO IOKPOBA OKEAHA B BBICOKHUX
IMPOTaXx C 3a7a4ei MPOBOJKK MOPCKHUX cyA0B. Beicotra opouthl h= 600 kM; mosHas mojioca
0030pa 1o AanbHOCTH Ha oBepxHOCTH Linon.= 600 kM u nonoce 3axBara 100 km; anuHa
BostHBI PCA A=9cmMm ; Tpebyemast pa3pemaroias CriocoOHOCTh 10 KoopnHaTaM X , Y Ha
noBepxHoctu He HmKe AX=AY= 50 Mm; yaenpHas oTpaxkaromasi ciocoOHOCTh JIEJTOBOTO
nokpoBa 60 = 5*10-3 ; pasmepbl aHTeHHOW cucTeMbl S X=8M, S y=1,2M ; pexxum o630pa -
IIMPOKO3aXBATHBIM, TUHAMUYECKHA AHana3oH n3oopaxenus 16 nb.

Onpenenutb 1 000CHOBATH PEKUM CKAaHUPOBAHUS B 3aJJaHHOU MOJIHOM IoJjioce 0630pa 1o
MOBEPXHOCTH (B KoopanHaTax X, Y) , H300pa3uTh CXeMy CKaHHPOBAHUs; 00OCHOBATH BHIOODP H
paccuuTaTh MapaMeTphl 30HIUPYIOLIETo curHana: tM, T, , AFc, mpoBepuTh 0IHO3HAYHOCTh
n3mepennii mo X u Y; paccuutatb Bpems Tcun. M3o0pa3uth cTpykTypy 0030pa B
koopauHatax X , Y ¢ y4eTOM IpOBEJCHHBIX BbIlIe pacueToB. COCTaBUTh U M300pa3uTh OOIIYIO
CTPYKTYPHYIO CXEMY CHCTEMBI OOPTOBOI 00pabOTKH.

5.Peanuzanus PCA, onieHka paspemaroieii crnocoOHOCTH. AIroput™M o0pabOTKH OTPaskeHHBIX
curnanoB, brok-cxema PJIC B komruiekte ¢ 60pToBeIMU cucTeMamu KA, pyHKIIMOHATbHAS
cxema [IPM. Pacuer OTHOLLIEHHS CUTHAJI-IITYM.

6.5 3onaupoBanus rayOunsl ucnonb3yercs JIUM curnan ¢ mupunoit cnexkrpa 600 MI' u ¢
ueHTpanbHou yactoroir 600MI 1. ['pyHT XapakTepHu3yeTcsi KOMIUIEKCHON AUAJIEKTPUUECKON
npoHUIaeMocThio € =25 —j0,075 na gactore 600 MI'11. MakcumanbsHas TiIyOrMHa, Ha KOTOPYIO
paccuuTaH MOTeHIMAaNI reopaaapa 2mM. HaiiTu pa3pemiarolnyto cnocoOHOCTh CUTHaja 1o
riryOuHe, HaliTH TpeOyeMoe KOJTMYECTBO OTCYETOB JUISl BRIYMCIICHUS CIIEKTpa CUTHAIA OMEeHUH ¢
nomotieio BII® npu koppensuonHo-huIbTPOBOM onTHMabHOM 00paboTke . Hapucosats
CTPYKTYpHYIO cxeMy reopazapa ¢ JIYM curnaiom u 00bICHUTH HEOOXOAUMOCTh
UCIIOJIb30BaHUS! OKOHHOM (DYHKIUH.

Matepuaibl 1/151 IPOBEPKH 0CTATOYHBIX 3HAHUM
1.Kak n3menutcs moutHocts B npuéMHuke PJIC npu yBennueHun pacCTOSHUS 1O LENH
OTBeThI:
1) YBenmuuutcs 2) Ymenbmutcs 3) He usmenurcs
BepHnblii oTBeT: 2) YMEHbIINTCS
2.Kak n3menuTtcst MomHocTh B npuéMuuke PJIC npu yBennueHu# Ko UIIMEHTa YCUIICHUS
MepeIareil aHTCHHBI
OtBeTsI:
1) VBenuuutcs 2) Ymenbiutcs 3) He usmenurcs
Bepusliit otet: 1) YBenuuutcs
3.Kak n3menutcs MmomuocTh B npuéMHuke PJIC mpu yBenmuenun JO1IP nenn
OtBeThI:
1) YBenmuuutcs 2) Ymenbmutes 3) He usmenurcs
Bepusliii otet: 1) YBenuuutcs
4. Kak nzmeHnurtcst MomHocTh B npuémMHuke PJIC npu yBennueHnn Hecyniei 4acToThl
pazuocurHana
OtBerTsI:
1) YBenmuuutcs 2) Ymenbmutcs 3) He usmenutcst
BepHnblii oTBeT: 2) YMeHbIIUTCS
5.Kak uzmenurcs pasperatomiast cnocoonocts PJIC 1o fanbHOCTH NpH YBEIWYESHUH U PUHBI
CIIEKTpa 30HIUPYIOIIETO CUTHAJIA
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OTBeThI:
1) YBenuuutcs 2) Ymenpmmutes 3) He uamenurcst
Bepnplii otBeT: 1) YBenuuures

II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTa BeIIOJIHEHA B paMKaX "TPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa BeIoiHeHa B paMKax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBITIOJIHEHA BEPHO. HA BOTIPOCHI YTIIIYOJICHHOTO YPOBHS

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHUU CEMECTPOBOM M 3K3aMEHALIMOHHON COCTABIISIFOLIUX.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

10 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

Ha 3amuTe cryneHTt goknanpiBaet B TedyeHue 10 MUHYT pe3yinbTaThl CBOCH pabOTHI, a 3aTeM
KOMUCCHS B COCTaBe U3 TPEX ueloBeK (MUHUMYM) 331a€T BOIIPOCHI 110 MPECTaBICHHOI padoTe.

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "TPOJABUHYTOrO"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 8blnoaHeHus 3uanus: PaboTa BeImojHeHa B paMKax ""0a30Boro"
ypOBHs1. BOJIBIIMHCTBO OTBETOB JAaHbI BEpHO. B yacTu matepuana ecTh He3HAUYNUTEIbHbIC
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Mmoporosoro”
ypoBHs. OCHOBHAs 4acTh 3aJIaHUs BHIMOJIHEHA BEPHO. HA BOIIPOCHI YTIyOJIEHHOTO YPOBHS

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka 3a KypcoByl paboTy ompejensercs B cooTBeTcTBuUM ¢ llonoxkeHuem o OamibHO-
peiTHuHroBoM cucreme s cryaenroB HUY «MOWN».
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