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AHHOTANMA
B Hacrosmiee BpeMsi HAET aKTHBHOE PA3BUTHE CHUCTEM CBSI3M M CIICIMAJbHBIX TEXHOJOTHMH, CBSI3aHHBIX C
CO3ZIaHUEM MaJI03aMETHBIX OOBEKTOB, TaK HA3bIBAEMBIC CTEJIC-TEXHOJIOTHI. DTO BBI3BIBACT IOBBIIICHHBIC
TpeboBaHUA K DPPEKTHBHOCTH U TOYHOCTH CIHOCOOOB HCCICOBAHUSI XapaKTEPUCTHUK PaCCESHHUS
SNIEKTPOMArHUTHBIX BOJIH W MapaMeTpoB aHTEHH. B mocienHee BpeMs ObUT CO3MaH M MOJCPHH3HPOBAH Psij
CIIOXKHBIX HM3MEPUTENIBHBIX KOMIUIEKCOB. Haumbosee yHUBepCalbHBIMM W3 HHUX SBISIOTCS KOMIIAKTHBIC
TIOJIUTOHBI.
Llens maHHOTO Kypca HaTh IPEICTABICHHE O COBPEMEHHBIX METOAaX H3MEpPEHHs NapaMeTpoOB AaHTCHH H
paccessHHs 3J€KTPOMArHUTHBIX BOJIH HA Tesax CI0XKHOW (opMbl. COBpeMEHHbIE N3MEPHUTEIIBHBIE KOMIUIEKCHI
KaK MPaBUJIO PACIIONAraroTCsl B KPYIHBIX 0€37X0BBIX KaMepax, CHAaO)KEHHBIX KOJUTMMaTOpaMy — yCTPOHCTBAMH
s (OpMHUPOBaHMS IUIOCKOM BOMHBEL  LIIMPOKOMONOCHBIH CUTHAJ TEHEPUPYIOTCS W MPUHUMACTCA
CIIeMATM3UPOBAaHHBIM MHUKPOBOJIHOBBEIM 00OpynoBaHHeM. McciemyeMble OOBEKTHI pacrojiararorcs Ha
NPeIU3HOHHBIX Mo3unuoHepax. CnenumanbHas o0paboTka CHUTHama, MO3BOJNSAET MUHHMHU3UPOBATDH
MOTPEITHOCTH HM3MEPEHUH M TOJydYaTh JEeTajJbHYI0 HH()OPMALMIO O WHIMBUIYaJbHBIX OCOOCHHOCTSIX
HCCIIeyeMbIX 00BEKTOB.
B naHHOM Kypce CTyAEeHTBI O3HAKOMATCS C Ha3HaYeHUEM U (U3MUECKUMM MPUHIMIIAMH PaOOTHI OTICIBHBIX
ANIEMEHTOB M3MEPHTEILHONW CHCTEMBI, METOIUKAMHU TPOBEACHUS KaTMOPOBOYHBIX M TECTOBBIX HM3MEPEHHHU.
3HauuTeIbHOE BHUMAHHUE YAEISETCS MeTofaM o0pabOTKM SKCIEpUMEHTAIBHBIX JaHHBIX. Mcmomb3oBaHue
IIMPOKOTIOJIOCHBIX CHTHAJIOB JaeT BO3MOXKHOCTH IIOCTPOCHHE paIuoOn300paKEeHH W, KaK CIEICTBHE,
OIIpeeICHUE BKJIA/1a OTPAKCHUN OT Pa3INUHBIX YacTe 0ObEKTa B CYMMAapHBIX OTPa)KeHHBIN CUTHAI.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OcBoenue cryneHTaMH (yHAaMEHTAJIBHBIX 3HAaHMH B obmactTh AudpakOuu MW PacCcesHUU
ANEKTPOMArHUTHBIX BOJIH, H3Y4YEHHE CIIOCOOOB H3MEpPEHHs XapaKTePHCTHK pPACCesiHUS OOBEKTOB
CJIOKHOU ()OPMBI M TAPaMETPOB aHTEHH, a TaKke 001acTeil UX MPaKTHYECKOTO MPUMEHEHUSI.

33]13‘[1/[ JAUCHUIIINHBI

dopmupoBanue 0a30BBIX 3HAHUI B O0JIACTH NMEKTPOAMHAMUKHY, UHTETPUPYIONIEeH 001epHU3nIecKyIo U
OOILETEOPETHYECKYIO0 TMOATOTOBKY (DM3MKOB ¥  OOCCIICUMBAIONICH TEXHOJOTHYECKHE OCHOBBI
COBPEMEHHBIX HHHOBAIIMOHHBIX Cep AeSTEeTbHOCTH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCHOHANBEHOW  NIeATENhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyrnamentanbabix |OIIK-1.2 CrocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PpEe3yNabTaThl HAy4YHBIX HCCIEIOBaHUI B 001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAyK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTHU, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATbH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3 CnocobeH BbIOUpaTh u (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocoOeH 1 roTOB K IMOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM NI TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb.

OcHOBBI SJICKTPOAUHAMUKU U OCHOBHBIC METObI I/I3Mep6HI/II\/'I SJICKTPOMArHUTHBIX MOJICH.

YMETb:

YMETh MONTb30BATHCSI COBPEMEHHOW U3MEPUTENILHOM amlmmaparypoi U MetojjaMmu 00pabOTKH CUTHAJIOB.

BJIAJIETD:

3HaHUSAMH O COBPEMCHHBIX METOAAX 3KCHCpHMeHTaHBHOﬁ AJICKTPOANHAMUKE.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Tema (pazmern) TUCITUTUTHHEL

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

CeMuHapsI pabora

Jlexunn JlaGopar. paboTsl




Metoasl  U3MEpeHHs ~ pPaCCEUBAIOIIUX
CBOMCTB OOBEKTOB U MMapaMETPOB aHTEHH.

[nockas Bomua. [lomsipuzanus IMmI0CKOM
2 BonHbl.  [lomapuzannoHHass  Marpuia
paccestHusl.

Cosnanue KBa3MILJIOCKHX IIOJIEH.
OtpaxxeHue OT cTeH. BzammonelictBue
00bEeKTa C KOJUIMMATOpOM, CTCHAMH,
BCIIOMOTATEIILHBIMH YCTPOHUCTBAMHU.

AHanmm3 1mojel KOJUTMMaTOpOB METOAaMHU
¢duzndeckoit OTITHKH.
Papuornornomiatonue  Marepuanbl s
B3K.

OcCHOBHEBIEC THIIBI HU3MEPUTCIIbHBIX
CHUCTECM.

6 KannOpoBka n3MepuTeNbHBIX CHCTEM.

Hcnons3oBanue IIMPOKOTIOIOCHBIX
CHT'HAJIOB pH U3MEPEHUU
XapaKTepUCTUK paccesHus. [locTpoenue
paanon300pakeHu .

Knaccudukarus MOTPENTHOCTEH
n3MepeHuit. Vcronp30BaHNe YUCICHHOTO
MOZEIUPOBAHUS ISt OLIEHKH
MIOTPEIIHOCTEN.

KomnakTHbIi 0oMMroH, pa3paboTaHHBIN B
9 UTIID, nns m3MepeHusl paccenBaroOIInX
CBOWCTB OOBEKTOB U MapaMEeTPOB aHTECHH.

Htoro wacos

30

30

45

HO,I[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. MeTob! I3MEPEHNUS pacCEUBAIOIINX CBOMCTB OOBEKTOB U MAPAMETPOB AHTEHH.

O6ume noustus. OcHOBHBIE M3MepsieMmble mapamerpsl. JDIIP, auarpamma paccesHus, Auarpamma
n3nydyeHus. Pa3BuTve MeETONOB HM3MEpPEHHs pPACCEUBAIOIIMX CBOWCTB OOBEKTOB U IIapaMETPOB
anTeHH. OTKpBIThIE TOTUroHbl. KoMnakTHbIe MOMUroHsl. 3MepeHus B OIM>KHEM TIoJIe.

2. I[Inockas BonHa. Honﬂpnsaum{ IUIOCKOM BOJIHEI. HOJ’IﬁpI/BaLII/IOHHaSI Marpuna pacCCaHusd.

IloueMy HyXHBI M3MepeHHUs B IUIockoM none. Kpurepum manbHel 30HBI. Ilonmsgpuzanus miockou
BoJIHBL. [lonspuzanonHas MaTpuLa paccesiHus.

3. Co3manue KBa3uILUIOCKUX Moneit. OTpaxeHue oT cTeH. B3aumoelicTBue 00beKTa ¢ KOJITUMATOPOM,
CTCHaMH, BCTIOMOTaTeJIbHBIMU YCTPOHCTBAMHU.

daxTophl, ONpEEISIONNe Ka4eCTBO U3MEPUTEIBbHON cucTeMbl. CpaBHEHHE OTKPBITHIX IOJUTOHOB,
KOMITaKTHBIX TosmroHoB. Kommmarop. @opma kpoMok 3epkaiia. TOUHOCTh MOBEPXHOCTH 3epKaia.
OO6mnyyarenu. YcTpoiicTBa MO3UIIMOHUPOBAHUS OOBEKTaAMH.



4. AHanu3 moJieil KOJUTMMAaTopoB MeToqamMu (hu3udYecKod OonTHKHU. Paguomnornomnaromuye MaTepruatbl
g BOK.

AHanu3 mosneill KOJUIMMaTopoB MeToAaMu (Gu3nveckoll ontukd. Judpakuus Ha OTBEpCTHH M Ha
9KpaHe. ATIepTYpHBI U TOKOBBI MeTonbl. ®opmyna Kupxroda. DrneMeHTH aHamn3a MeTOJaAMU
UHTErpalbHbIX ypaBHeHuH. [Ipuunnbl, onpenenstonie ¢opMy Kojummaropa. Paanonornomatomniye
marepuaisl i1 BOK. Tumsl paanononiomaromux MaTepuanoB. MeToasl N3MEpeHNs XapaKTePUCTUK
PaAMONONIOMIAIOLINX MaTEPHUaIoB.

5. OCHOBHEIC THUIIBI HU3MCPUTCIIBHBIX CUCTCM.

OcHOBHBIE THUIIBI U3MEPUTENBHBIX cucTeM. KoMeHcalnoHHble u3MepuTelibHble cucTeMbl. CUCTEMBI
C JTMHEHHOM M CTyNeHYaTol nepecTporkod 4acToTel. OCOOEHHOCTH MMITYIbCHOM MOIYNALUU NPH
HU3MEPEHUHU XapaKTEPUCTUK PaccesiHUs U IapaMeTpOB aHTEHH. YyBCTBUTEIBHOCTb U3MEPUTEIIBHBIX
cucteM. OCHOBHBIE BU/IbI IOMEXOBBIX CUTHAJIOB B OTKPBITHIX M 3aKPBITHIX MOJIMIOHAX M UX BIHUSHHE
Ha TOYHOCTb W3MEPEHUs XapaKTepUCTUK paccesHus. IIpumepbl IpakTHYecKOl peanu3aluu
Pa3IUYHBIX TUIIOB U3MEPHUTEIBHBIX CUCTEM.

6. KannbpoBka HU3MEPUTEIBHBIX CUCTEM.

OcHOBHBIE THUIIBI U3MEPUTENBHBIX cucTeM. KoMeHcalnoHHble u3MepuTelibHble cucTeMbl. CUCTEMBI
C JTMHEHHOM M CTyNeHYaTol nepecTporkod 4acToTel. OCOOEHHOCTH MMITYIbCHOM MOIYNALUU NPH
HU3MEPEHUHU XapaKTEPUCTUK PaccesiHUs U IapaMeTpOB aHTEHH. YyBCTBUTEIBHOCTb U3MEPUTEIIBHBIX
cucteM. OCHOBHBIE BU/IbI IOMEXOBBIX CUTHAJIOB B OTKPBITHIX M 3aKPBITHIX MOJIMIOHAX M UX BIHUSHHE
Ha TOYHOCTb W3MEPEHUs XapaKTepUCTUK paccesHus. IIpumepbl IpakTHYecKON peanu3aluu
Pa3IUYHBIX TUIIOB U3MEPHUTEIBHBIX CUCTEM.

7. Hcnonp3oBaHME IIUPOKOMOJOCHBIX CHUTHAJOB IIPH H3MEPEHUM XapaKTEPUCTUK PACCESTHHUS.
[MocTpoenue paaron300paKeHHH.

Hcnonp3oBaHre IMHUPOKONOJIOCHBIX CHUTHAJOB IPU HW3MEPEHHHM XApPaKTEPUCTHK pacCesHUS.
[IpeobpazoBanusi yactoTa-ganbHOCTh. BecoBbie QyHKiuu. OmnpeneneHue BKIaja OTPaXKEHUH OT
pa3nMyHBIX yacTel 00beKTa B CyMMapHBIA OTpaskeHHbIN curaai. [locTtpoeHue paguon3oOpakeHuil.
PaccenBaromue LEHTPHl MEpBOro M Oojiee BHICOKOTO MOPSAKOB. VICHoib30BaHUE paCIIMPEHHBIX
paanon300paXeHU I BBIACICHHS TON3YYHX BOJH, IEPEOTPAKEHUN U IPYTUX LEHTPOB PACCESHUS
BBICOKOI'O TIOPsIZIKA.

8. Knaccudukanus norpemHocteil n3MepeHuil. Mcnonb30BaHne YMCICHHOTO MOJEIHPOBAHUS IS
OLICHKH MOIPEIIHOCTEMN.

Knaccuduxanust nmorpemHoctel u3MepeHuil. BinsHue HepaBHOMEPHOCTH aMIUTUTYAbl U (as3bl B
paboueil 30He Ha TOYHOCTh M3MepeHui. Mcmonp30BaHue YUCIEHHOTO MOJEIMPOBAHUS JJIsl OLIEHKU
[OIPEIIHOCTEN.

9. KommakTtHblii TonuroH, paspabortanueiii B UTIID, ams w3MepeHHss pacceMBaIONIMX CBOMCTB
00BEKTOB M MapaMEeTPOB aHTCHH.

OcHoBHBIE XapakTepucTHKH KommakTHoro nomuroHa MTIID PAH. Bunsl usmepenuii, mMetoauku
n3mepenuii. CocraB obopynoBanus. [IporpaMMHoe obecrieueHue.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3ByKoBas cucrema). O3HaKOMJICHHE € TIPOLIECCOM M3MEPEHUS Ha PeaslbHbIX H3MEPHUTEIbHBIX
YCTaHOBKAaX.



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa

1. bama6yxa H.II., 3y6oB, A.C., Conocun B.C., KoMmmakTHbIE TIOTUTOHBI IS U3MEPEHUS
XapakTepuCTHK paccesnus, M.:Hayka, 2007
2. Munmaxep M. O., Toprosanos B. A., be3sxosie kamepst CBY, M., Pagno u cBs3b, 1982.

JomnonHutenbpHas auTeparypa

1. Knott E. F., Radar Cross Section Measurements, N.Y.: Van Nostrand Reinhold, 1993
2. Skolnik M. Introduction to Radar Systems, McGraw-Hill, 2001
3. Hemming L.H. Electromagnetic anechoic chambers. N.Y.:A John Wiley&Sons Inc. Publ., 2002

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Zoom, Skype
9. MeTonuueckue yKa3anus 1J1s 00y4al0IIUXCs 110 0CBOEHHIO TUCHMILTHHBI (MOTYJIsT)

CryneHT, M3y4arolui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YyabTaTC HU3YUCHUA AUCHUIIMHBI CTYACHT HOJIUKCH 3HATh OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUYCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB HAa BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJITOTOBKY K BBIMOJIHEHUIO 3aJJaHUM, TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiajieHHUss MaTepraIoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHWS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYeT OOpamarbcsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadepa MEKTPONUHAMUKH CIIOKHBIX CUCTEM U HAHO(POTOHUKHU
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3padorunk: B.C. Conocun, kana. ¢pu3.-mMart. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet nipeacrasieHrne 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENLHOCTHU, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3 CnocobeH BbIOUpaTh u (MIIN)
pa3pabaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CnocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH()OpPMAaLIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOLYKTOB

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (pHuKaIy, MpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHUUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHEIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyust

OIIK-5.3 CrpeMurcss K TIOIYYECHUIO HOBBIX 3HAHHMH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX

o o
TAATAAR ML) D TINARATIITATI TrMA T IaT™ITATT ARTAATTx

IMK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)




LIPUL PAiviivl ] D YIDQUPAMOVYL LLIPVIVIVIAVYL UWJ1av 1L

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HU3YUCHUSA AUCLUIIINHBI <<MeTO,I[BI Z-)KCHCpI/IMeHTaJILHOﬁ QJICKTPOANHAMUKN) 06yqafoumﬁca
JOJIKCH:

3HATh:

OCHOBBI MIEKTPOAUHAMUKY 1 OCHOBHBIE METO/IbI U3MEPEHUH 3JIEKTPOMArHUTHBIX M10JIEH.
yYMeThb:

YMETh MONTb30BATHCSI COBPEMEHHOW U3MEPUTENILHOM amlmaparypoi U MetojjaMmu 00pabOTKH CUTHAJIOB.
BJIaJeTh:

3HAHUSMU O COBPEMEHHBIX METOJaX IKCIIEPUMEHTAIbHOH IEKTPOAUHAMUKE.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAUTCS YCTHBIH ONpoC B
HayaJe 3aHATUS WIH B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

ITpumeps! KOHTPOJIBHBIX BOIIPOCOB:

1. OTKpBITBIE TONUTOHBI. KOMITakTHBIC TIONMHUTOHBL. MI3MepeHust B OIMKHEM TIOJe.
2. Konmmumaropsl. @opma KpOMOK 3epKaja.

3. Paguonornomaromniue marepuainst 11 bBOK.

4. IIpeoOpazoBaHus 4acTOTa-TATBHOCTh. BecoBbie GyHKIINU.

5. OcHOBHBIE U3MepsieMble BeTnuuHbl. DddekTuBHas miomans paccesaus (I11P), monspuzanuonHast
MaTpulia paccesHus, IarpaMma paccesHusl, [uarpaMma U3IydeHusl.

6. Ananu3 noseii B pabodeii 30He KOJUIMMATOpOB MeToAaMU (PU3NIECKON ONTHKH.
7.0co0EHHOCTH CO3/1aHuUs KBA3UIUIOCKUX IOJICH B 3aMKHYTOM O0BEMe.

8. ITonmspu3aiMOHHBIE CBOWCTBA KOJUIMMATOPOB.

9. OCHOBHBIE THIIbI 3TATOHHBIX AHTCHH.

[Ipumepsl 3K3aMEHALMOHHBIX OUJIETOB:

burer 1.

1. Db dexruBnas moBepxHocTh paccesHus (JI1P).

2. KoMmnieHcainoHHbIE H3MEPHUTEIbHBIE CHCTEMBI.

burer 2.

1. MeTtoasl u3MepeHus mapaMeTpoB PaIuoONONIOMAOIINX MaTEPUAIIOB.

2. Iloctpoenue paguonzoOpakenuii. PaccenBaromiyie HEHTPHI IEPBOTO U BHICOKOTO MOPSIKOB.
burer 3.

1. OcHOBHBIE TapaMETPbl KOMIIAKTHOTO TMOJIUTOHA.

2. Kpurepun nanpHel 30HBI.

burer 4.

1. Bausiaue ¢hopmbl KOJTMMAaTOpa Ha pacipeaeeHue nois B paboyeil 30He.

2. Mcnonp30BaHue YUCIEHHOTO MOJICIMPOBAHUS 17151 OLCHKH ITOTPEIIHOCTEH.
burer 5.

1. Buapl kanuOpoBKY NPy U3MEPEHUH MOJSPU3ALMOHHON MaTPHUIIBI PACCESTHUS.
2. MeToapl U3MEPEHUs paCCEUBAIOIIMX CBOMCTB 0OBEKTOB U NAPaMETPOB aHTEHH.

Kputepun oniennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka ymOBIETBOPUTEIbHO 4 Oaiia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

DK3aMeH MPOBOIUTCS B yCTHOW (opme 1o Ouseram. B xaxgom OuiieTe mpeacTaBiIeHO /Ba BOIPOCA.
ITpu nposeneHun 3a4éra M dK3aMeHa oOywaromemycs npefocrasiasercs 30 MHHYT Ha IHOATOTOBKY.
Omnpoc obyuaronierocs He TO/HKEH NPEBBIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



