FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs
T —

oVpry HOa

CBE/IEHHS O BIAJESBLIE 11911
[Komy seizan: Xaunmio A. b,
[omssosarers:

: khashimovab
18.07.2024

A. b. XamumoB

PABOYAS ITPOI'PAMMA

aucuuiuInHbl OJ[.01 [IpoekTupoBaHKE aHTEHHBIX KOMILIEKCOB

s Hanpasiaenus 11.04.03 KoncTpynpoBaHHe U TEXHOIOTHS 3JIEKTPOHHBIX CPEJICTB
ypoBeHb Marucrtparypa

¢popma o0yueHust ouHas

Ka(eapa-paspadoTuuk PanosIeKTpOHUKA U CUCTEMBI CBSI3H

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
nonroroBku 11.04.03 KoHcTpynpoBaHU€ U TEXHOJIOTHUS AIEKTPOHHBIX CPEICTB,
YTBEPKIEHHBIM Tprka3oM MuHoOpHayku oT 22.09.2017 Ne 956

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

3aB.kadeapoii pa3paboTImnKa, iy
K.T€XH.H., JOII.

J1. C. Knpirau

Pazpabotuuk nmporpamMmel,

A. b. Xammmosn
K.(pu3.-Mar.H., 10II., TOIEHT

CBEJIEHMS O BIIAJIEJIBLLE 31T
A.B,

ovab
13.06.2024

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

dopMHpoBaHHE U Pa3BUTUE 3HAHUH Y TIOATOTaBIMBAEMbBIX CIIEIIMATUCTOB B 001acTH
IIPOEKTUPOBAHUS AHTEHH C UCIIOJIb30BAHUEM COBPEMEHHBIX METOI0OB MATEMATHYECKOTO
MOJIEJINPOBAHHUSI, CPEICTB U3MEPEHUN U CUCTEM aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHMUS.
OcHOBHBIE 337]a4U: — U3yUYEHUE OCHOBHBIX (DU3NUECKUX TPUHIIUIIOB (PYHKIIMOHUPOBAHUS
anteHH CBY (Bkitodass MUKPO3JIEKTPOHHBIE aHTEHHBIE CUCTEMBbI) Pa3JIMYHBIX KJIACCOB U
oOnacTeil NpUMEHEHHUsI; — U3yYEeHUE OCHOBHBIX METOJOB aHAJIW3a U pacyeTa aHTEHH
Pa3IMYHBIX YACTOTHBIX AUANAa30HOB; — IPUOOPETEHUE HABBIKOB AKCIIEPUMEHTAILHOTO
UCCIIEIOBAaHUS U aHAJIM3a [TapaMETPOB aHTEHHBIX cUcTeM U TpakToB CBY; — nzydenue
METO/IOB pacyeTa napaMeTpoB aHTEHH IO pe3yibraTaM 00pabOTKH SKCIIEPUMEHTAIbHBIX

uccaea0BaHul ¢ mpuMeHenueM SBM.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

Huctumnnaa «[IpoexkTupoBaHye aHTEHH PaAMOTEXHUUECKUX CUCTEM» BKIIIOUAET B ce0s
CJIEYIOIINE OCHOBHBIE Pa3eibl: OCHOBHBIE XapakrepucTuku anteHH CBY auanasoHa,
OCHOBHBIE 0a30BbI€ JIEMEHTHI AHTCHH U (Pa3UPOBAHHBIX AHTEHHBIX PEIIETOK, AaHTCHHBI B
pe)Xume Ipruema-Inepeadu, JUHEUHbIE aHTEHHBI U aHTEHHBIE PEIIETKH, allepTyPHbIE
aHTEHHBI, (Da3UPOBAHHBIC AHTEHHBIE PEIIECTKH, METObI U3MEPEHHUIN U TUATHOCTUKU

AHTCHH.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCIHUITIJINHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS
OIT BO (xomnieTeHIun)

[Inanupyemsble pe3yiabTaThl
00y4eHUs 10 TUCIHUIIINHE

YK-1 CriocoGeH oCcymecTBIsITh KpUTHIECKUI
aHaJu3 IpOOJIEMHBIX CUTYaIMi HAa OCHOBE
CHUCTEMHOTI'0 IIOAX0a, BEIpa0aThIBaTh CTPATETUIO
NelcTBUH

3HAEeT: OCHOBHBIE MOHATHSA TEXHOJOTUHU MOITYYEHUS
HOBBIX 3HaHUH (0a30BBIC MOJICITH, THIIOTE3A,
CTPYKTypHas ¥ mapameTpuyeckas uaeHTHPUKAIISL
MOJIEJICH); OCHOBHEIC MPOOJIEMBI UCTIOIH30BAHUS
YMCJIIEHHBIX METOJIOB UCCIIEI0BAHUS HAYYHO-
TEXHUYECKHX 3a7a4 B CUCTEMAX
ABTOMATHU3UPOBAHHOIO TPOEKTUPOBAHUS AHTEHH U
ycTpoiicte CBY; MeToabl aHamu3a U ONTUMHU3AIIT
MaTeMaTUYE€CKUX MOJIEIE aHTEHH U YCTPOICTB
CBY

YMeeT: IPUMEHSTh COBPEMEHHbBIE TEOPETUUECKUE U
HKCIIEPUMEHTAJIBHBIE METOJIBI Pa3pabOTKH
MaTeMaTHYEeCKUX MOJIEJIeH uccaenyeMblX 0ObEKTOB
U TIPOIICCCOB, OTHOCSIINXCS K IPO(heCCHOHATBHOM
NeATETbHOCTH 1O HAMPABIIEHUIO MMOATOTOBKH;
MCIIOJIb30BaTh IPOrPaMMHBIE CPELICTBA
WH)KCHEPHBIX IIATGOPM IS pEIICHHS] TPOSKTHBIX
3aja4 aHTeHH U ycTpoiictB CBY, ananusupoBars
pe3yJbTaThl MATEMATUUYECKOTO MOJICIIUPOBAHUS;
MCITIOJIb30BaTh MPOGECCHOHATEHO
OPUEHTUPOBAHHBIE CUCTEMbI aBTOMATU3UPOBAHHOTO
MPOCKTUPOBAHMS JIJIs1 UCCIIEOBaHMS 0a30BBIX
MaTeMaTHYE€CKUX MOJeei

meeT npakTUYECKU ONBIT: TPUMEHEHUS
COBPEMEHHBIX TEOPETUUECKUX U
PKCIEPUMEHTAIBHBIX METOAOB UCCICTOBAHMS




aHTEHH U ycTpoicTB CBY, cBsA3aHHBIX C
npodeccuoHaNbHOMN 1eATEeIbHOCThIO 110
HaIpaBJICHHUIO TIOATOTOBKHU; aHAJIN3a HAYYHO-
TEXHUYECKHUX Pa3pabOTOK COBPEMEHHBIX
[PaIO3JIEKTPOHHBIX CPEICTB; PadOTHI IO
COCTAaBJICHHUIO (DOpPMaTU30BaHHBIX 3aJaHUN AJIs
MaTeMaTU4E€CKOr0 MOAEINPOBAaHUS AHTEHH U
ycTporictB CBY Ha 0CHOBE caMOCTOSITENbHBIX
POTrPaMMHBIX pa3pabOTOK U OMOIMOTEKH MPOTPaMM
YUCJIIEHHOTO aHan3a

[TIK-5 CiocoGHOCTB pa3zpabaTbiBaTh MPOESKTHO-
KOHCTPYKTOPCKYIO TOKYMEHTAIMIO HA KOHCTPYKIIUU
SJICKTPOHHBIX CPCACTB B COOTBETCTBUH C
METOJMYECKUMH U HOPMATHBHBIMU TPEOOBAHUSIMH

3HaeT: coaepkaHue NpoOIeMbl IPOEKTUPOBAHUS
AQHTEHH Pa3JIU4YHOIO Ha3HAYEHUs B YACTOTHOU
00acTu, NepCreKTUBHbBIE METO/IbI
AQBTOMAaTU3MPOBAaHHOIO IPOEKTUPOBAHUS AaHTEHH U
AQHTEHHBIX PEHIETOK PaJUOTEXHUYECKUX CHCTEM
'YMeeT: IPOBOIUTE KOHCTPYKTOPCKUE U
TEXHOJOTHUYECKHUE PACYETHI HA 3TAIlax 3CKU3HOTO
[IPOCKTUPOBAHMS AHTCHH JUJIS OIPEAEICHUS
OCHOBHBIX OTPAaHUYEHUI Ha IPOECKTUPYEMBIE
aHTEHHBI U ycTpoiictBa CBY; ocymiecTBsITh
[pacdeThl OCHOBHBIX XapaKTEPUCTUK BOJTHOBOIHBIX
TPaKTOB, P€30HATOPOB U AHTECHH; IIPOBOJUTH
MOJIETTMPOBAHNE, TEOPETUUECKOE U
DKCIIEPUMEHTAJIBHOE UCCIIEA0BAHNE
[pa3pabaThIBa€MbIX Y3JI0B U YCTPOMCTB, UCHIOIB3YS
COBPEMEHHBIE METO/BI aHATIN3a U CUHTE3a

MeeT nmpakTHYeCKUi OMBIT: IIaHUPOBAHMS,
[IOJTOTOBKH ITPOEKTHOM JTOKYMEHTALIUHU C
cobmroieHreM TpeOOBaHUN HOPMAaTHBHO-
TEXHUYECKOW TOKyMEHTALUU, IOATOTOBKU OTUETOB,
JTOKJIaJI0B Ha HAYYHO-TEXHUYECKUX CEMUHAPAX,
3alUTaX MPOEKTHBIX PEIICHUN; BBITIOTHEHUS
HAaCTPOMKHU M IPOBEPKH MPABUIBHOCTH
(YHKIIMOHUPOBaHHS MaKETOB M ONBITHBIX 00pa3lloB
aHTeHH U ycTpoicTB CBY ¢ ucnonp30BannemM
COOTBETCTBYIOILEH U3MEPUTEIILHON anmaparypsl 1
CPENCTB ABTOMATU3aLUH SKCIIEPUMEHTAIBHBIX

HUCCIIENOBaHUN

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IIaHa

[lepeveHs MOCISTYIONUX AUCITUTLTHH,
BUJIOB paboT

1.®.02 IIpoexkTupoBaHue NeYaTHbBIX IJ1aT
OBICTPONICHCTBYIOIIEH anmaparyphl,

1.®.04 Yucnennsie metonsl B CAIIP
[PaAMOAIEKTPOHHBIX CPENICTB,

YueOHast MpaKkTHKa (HayYHO-HUCCIIeI0BaTeIbCKas
paboTa, Mmoy4eHue NepBUYHbBIX HABBIKOB HAy4YHO-
rccienoBareabckoi padothl) (1 cemectp)

1.®.07 IIpoexTupoBaHue CUCTEM HAa OCHOBE
POrpaMMHUPYEMBIX KOHTPOJJIEPOB

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:




Jucnuminna

TpeboBanus

1.®.02 IIpoexkTupoBaHue NEYaTHBIX IJ1aT
OBICTPOACHUCTBYIOIIEH annapaTyphbl

3HaeT: TEXHUYECKUE CPe/ICTBA 00eCeueHHs
QIIeKTpoMarHUTHON coBMecTumocTtu (OMC),
[IPUMEHSAEMBIX B [IEUYATHBIX y3J1aX; METOAUKHU
oleHKHu napameTpoB OMC; craHgapThl U
HOPMAaTHUBHO-TEXHUUECKYIO JOKYMEHTALUIO B
001acT MPOEKTUPOBAHUS MT€YATHBIX ILJIaT,
coziep>KaHue MpoOIeMbl TPOSKTUPOBAHUS MTEUATHBIX
1aT OBICTPOIEUCTBYIOIEH anmapaTypsbl;
[EPCIIEKTUBHBIE METO/bI ABTOMaTU3UPOBAHHOTIO
MIPOEKTUPOBAHMS MIEYATHBIX y3JI0B 3JIEKTPOHHBIX
CpeAcTB YMeeT: pa3pabaTbiBaTh PEKOMEHIAIINH 110
00€eCIeUYeHNIO 1IeJIOCTHOCTU CUTHaja U MOBBIIIEHUIO
[IOMEXO3ALIUILECHHOCTH II€YaTHBIX IUIAT, IPOBOAUTH
KOHCTPYKTOPCKHE U TEXHOJIOTHYECKHUE PACUEThI IS
[IPOCKTUPOBAHMS [I€YATHBIX IUIAT; CHUYKEHUS YPOBHS
[TOMEXO3MHCCHUH OT HUX MIMeeT npakTu4eckuii
OIIBIT: IPOBEACHUSA KOHCTPYKTOPCKUX PacdeTOB IS
MIPOEKTUPOBAHMS MIEYATHBIX ILIAT
OBICTPOJICHCTBYIONIEH anmaparypsbl, OlpeeIeHus
MIOMEX OTPAKEHUS B JIMHUAX NEPEIaqn, IPOBEACHUS
pac4yeToB, MOJIEIUPOBAHNS PA3IMUHBIX
MEPONPHUATHN 110 CHUKEHUIO BIUSHUSA ITIOMEX B
[ernsiX ObICTPOACHCTBYIOIIEH anmnaparyphl;
[JIaHUPOBAHMSL, IOATOTOBKH MPOEKTHON
TTOKYMEHTAIUH ¢ COOI0ICHEM TPpeOOBaHMMA
HOPMAaTHUBHO- TEXHUYECKON JOKYMEHTALNH

1.®9.04 Ynucnenurie Metonsl B CAIIP
PaIMO3IEKTPOHHBIX CPE/ICTB

3HaeT: OCHOBHBIE HOHATHS TEXHOJIOTUH MOJTy4YCHHA
HOBBIX 3HaHM (0a30BbIe MOAEIH, THIIOTE3A,
CTPYKTYpHasi U IapamMeTpuuecKas uaeHTUOUKAIUS
Mojienieil); OCHOBHBIE MPOOJIEMBbI UCTIOJIb30BaHUS
YUCJICHHBIX METOJOB UCCIICAOBAHHA HAYYHO-
TEXHUYECKHX 33/1a4 B CCTEMax
aBTOMAaTU3UPOBAHHOTO IIPOEKTUPOBAHUS
PaIMO3JIEKTPOHHBIX CPEJICTB; METOBI AHAJIM3a U
OIITUMU3AIIN MaTEMAaTHYCCKUX MOI[CJ'IGI\/'I; OCHOBHBIC
XapaKTepUCTUKH IPOTPaMMHOTO 00eCTieYeHUs
CHUCTEM aBTOMATU3UPOBAHHOI'O ITIPOCKTUPOBAHHUA
PaJIMO3IEKTPOHHBIX CPEJICTB Pa3IMYHOIO
Ha3HAYCHUS, METO/IbI PACUETOB, aHAIIN3A U
ONTUMH3ALMU TAPAMETPOB PaJAUOIIEKTPOHHBIX
CPEICTB; METO/BI 00pPaOOTKH Pe3yabTaTOB
TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX
WCCIICIOBAHUH C MCTIOIH30BAHUEM SI3HIKOB
POTrPaMMHUPOBAHUSI BBICOKOTO YPOBHS; SI3bIKH
[MporpaMMHUpOBaHUs COBPEMCHHBIX CUCTEM
AQBTOMATHU3UPOBAHHOTO MPOEKTHUPOBAHUS U
MOZIETUPOBAHUS PATHONIEKTPOHHBIX CPEICTB;
¢u3nueckre NpUHIUIbI (PyHKIIMOHUPOBAHUS
[PaIMOAIEKTPOHHBIX CPE/ICTB Pa3InYHOTO
Ha3HA4YeHHUs, KJI1acCOB U 00NacTel NpUMEHEHUs TS
I[MPOBCICHUA KBaJ’II/I(i)I/IHI/IpOBaHHI)IX
BBIYUCIIUTENBHBIX IKCIIEPUMEHTOB; METObI
MaTeMaTHIEeCKOTO MOJICTUPOBAHUS y3JI0B U OJIOKOB
PaIMO3IEKTPOHHBIX CPEJICTB Pa3IMYHBIX

JAHUaIrla30HOB BOJIH, METOAbI YHCJIICHHOI'O




WCCIICTIOBAHUS MAaTeMAaTUIECKUX MOJIEIICH;
COBpPEMEHHBIE METOBI 00PaOOTKHU Pe3yIbTaTOB
MaTeMaTUIEeCKOTO MOJCIIUPOBAHUS
PaZMOAIIEKTPOHHBIX CPEJICTB YMEET: MPUMEHSTh
COBPEMEHHBIC TEOPETUIECCKUE U
DKCIIEPUMEHTANIbHBIE METO/IbI Pa3padOTKH
MaTeMaTUIEeCKUX MOJIEICH HCCIeNyeMbIX 00ObEKTOB
U TIPOIIECCOB, OTHOCAUINXCS K PO ecCHOHAIBHOM
e TEIILHOCTH 110 HAIPABJICHUIO OATOTOBKHY;
MCIIOJIb30BaTh MIPOrPaMMHBIE CPE/ICTBA
WH)XKCHEPHBIX IIATGOPM IS PEIICHHSI IPOSKTHBIX
3a]a4, aHAJIM3UPOBAThH PE3YIILTAThI
MaTeMaTUIEeCKOTO MOCITUPOBAHUS; UCTIOIH30BATh
npodeccuoHanbHO OPUEHTUPOBAHHBIE CHCTEMBbI
ABTOMATH3UPOBAHHOTO TPOEKTUPOBAHUS JIJISI
MCCIIeIOBaHUS 0a30BBIX MaTeMaTHYECKUX MOJIENIeH ,
MPOBOJIUTH MOJACIUPOBAHUE, TEOPETUIECKOE U
PKCIIEPUMEHTAIIbHOE UCCIIeI0BaHEe
pazpabaThIBAEMBIX YCTPOUCTB, UCIIONIB3YS
COBpPEMEHHBIE HHKEHEPHBIE TIaTHOPMBI [
MOJICITUPOBAHUS U OTITUMHU3AINU XaPaKTEPUCTUK
PaZIMOAIIEKTPOHHBIX CPEJICTB; UCIIOIH30BaTh
napaieNbHbIC BEIYHCIUTEILHBIC allTOPUTMBI,
paszpabaTsiBaTh (hOpMaTH30BaHHBIC 3aaHUS IS
MPOBECHHSI MATEMATUYECKOTO MOJICITHPOBAHHSI
pa3pabaThIBa€MbIX y3J0B U yCTPOMCTB, UCHIOIB3YS
COBPEMEHHBIC METO/IbI aHAIHM3a, CHHTE3a U
SKCIIEPUMEHTAJIBHBIX HCCIIe0BaHUM; 00ecneunBaTh
U JIOKyMEHTAJILHO MOITBEPKIaTh COOTBETCTBHE
XapaKTePUCTHK pa3padaTbIBa€MOro yCTPOMCTBa U
MaTeMaTUIEeCKON MOJIENIN; COCTABIIATh HAYYHO-
TEXHUYECKYIO JOKYMEHTAIIUIO 110 BBIMIOJHEHHBIM
rcciieoBaHusaM MimeeTr mpakTu4eCcKui OMbIT:
MPUMEHEHHUSI COBPEMEHHBIX TEOPETHUECKHUX U
DKCIIEPUMEHTAJIFHBIX METO/IOB UCCIICAOBAHUS
PaZOdIEKTPOHHBIX YCTPOICTB, CBA3aHHBIX C
npodeccHOHANTBHON IeATeTbHOCTHIO 110
HaMpaBJICHUIO TOATOTOBKY; aHAIM3a HAYYHO-
TEXHUYECKHUX Pa3pabOTOK COBPEMEHHBIX
PaZIOAIIEKTPOHHBIX CPEJICTB.; pabOThI 1O
COCTaBJICHUIO (DOPMATU30BaHHBIX 3aJaHUN IS
MaTeMaTH4YE€CKOr0 MOAEIUPOBAHUS PA3ITUYHBIX
00BEKTOB HA OCHOBE CaMOCTOSITEIIbHBIX
MPOrPaMMHBIX Pa3pabOTOK U OMOIMOTEKH TIPOTPaMM
YHCIICHHOTO aHaJIHN3a , POBEICHUS
BBIUHCIUTENbHBIX IKCIIEPUMEHTOB aHaJIN3a 1
ONTUMHU3AINH TTAPAMETPOB PATHOITEKTPOHHBIX
CPEICTB; UCTIOIB30BAHMSI PE3YIBTATOB
BBIYHCITUTEILHBIX YKCTICPUMEHTOB TSI KOPPEKIIUU
BXOJIHBIX JaHHBIX; UCIIOJIb30BAHUS
BBIUHCIUTEILHBIX METOIOB ISl TPOBEICHHUS
MaTeMaTH4YeCKOro MOAETUPOBaHUS (PU3NYECKUX
MPOIECCOB B MPOEKTUPYEMBIX YCTPOHUCTBAX.;
paboTHI C pa3IMYHBIMU CUCTEMAMHU
ABTOMATH3UPOBAHHOTO TIPOEKTUPOBAHUS U
MaTeMaTH4YeCKOTO MOZEIMPOBAHUS




[PaIMO3JIEKTPOHHBIX CPEICTB PA3IIMYHOTO
Ha3HAuYEHUs, pacyeTa U MOJEIMPOBAHUS PEKUMOB
PabOTHI PAIMOAIEKTPOHHBIX KOMITIOHEHTOB,
KOPPEKIIUH U HACTPOUKH PaJMOAIEKTPOHHBIX
CPEACTB MO pe3yJbraTaM 00paboTKH
BBIUHCIUTENbHBIX YKCIIEPUMEHTOB C IPUMEHEHUEM
OBM

YueOHast mpakTuKa (HayqIHO-HCCIIE0BaTEIbCKAs
paboTa, mony4yeHue nepBUYHBIX HABBIKOB HAYYHO-
nccienoBareabckoi pabotel) (1 cemectp)

3HaeT: OpraHu3alrio IPOEKTHHIX PadoT Ha
NPEINPUITUN, CTPYKTYPY TEXHUYECKOTO 3aJaHUs
U1 IPOEKTHO-TEXHOJIOTHYECKON Pa3paboTKH
W3JIeNINS; OpraHU3alUIo IPOEKTHBIX padoT Ha
NPEIIPUATHN, CTPYKTYPY TEXHUYECKOTO 3aJaHUS
TSI TPOEKTHO-TEXHOJIOTHYECKON pa3padoTKu
W3/1eTIHs1; OCHOBHBIE ITPUEMBI J€TI0BOTO OOIIEHHUS B
HAy4YHOM, MPOM3BOJACTBEHHON U COLMAJIBHO-
00111eCTBEHHOH chepax; OCHOBHbIE MOHATHUS
TEXHOJIOTMU MOJTyYeHUs! HOBBIX 3HaHUM (06a30BbIe
MOJIENIN, TUIIOTE3a, CTPYKTYpHas U
napaMeTpuieckas HieHTUUKalus MoJesel B
MaTepualOBEICHUH, OPTraHU3aLUI0 IPOEKTHBIX
paboT Ha MPEeANPUITHH, CTPYKTYPY TEXHUYECKOTO
3a1aHUs AJI IPOEKTHO-TEXHOIOIMUECKOM
pa3pabOTKU U3/ENNs; OpraHU3aUI0 IPOEKTHBIX
paloT Ha MpeaIpPUATHH, OCHOBHBIE IIPUEMBbI
00pabOTKHU M MPEICTABIECHUS SKCIIEPUMEHTAIBHBIX
TaHHBIX, 3a/1a41 U METO/I0B HAy4YHOT'O
MCCJIEIOBAHUS, COBPEMEHHBIE JOCTIKEHUS HAYKU U
nepeoBble HHPOPMAIIMOHHBIE TEXHOJIOTHH B
MPOEKTUPOBAHUHN PAJIMOIEKTPOHHBIX CPEICTB;
METOABI IPOBEACHNS TEOPETUUECKUX U
SKCIIEPUMEHTAJIBHBIX HCCIIE0BAaHUHN B HAyYHO-
HCCIIEIOBATENIbCKUX paboTax B 00JaCTH TEXHUKH U
TEXHOJIOTUI; TpeOOBaHUS HOPMATUBHBIX
JTOKYMEHTOB K O(OPMIICHHIO OTYETHOM
TOKYMEHTAIMH1, OCHOBHbIE TIOHATHUS TEXHOJIOTUU
MOJTY4YEHUs! HOBBIX 3HaHUH (0a30BbIE MOJIENH,
CUI0TE3a, CTPYKTYpHAs U apameTpuyeckas
UICHTU(PUKALINS MOJIeTIeH); OpraHu3alHio
MPOEKTHBIX PadOT Ha NPEANPUATHSAX; OCHOBHBIE
XapaKTepUCTUKH MIPOTPAaMMHOTO 00eCTIeYeHUs
CHUCTEM aBTOMATHU3UPOBAHHOTO NMPOECKTHUPOBAHUS
paZiOdIEKTPOHHBIX CPEJICTB PAIIUYHOTO
Ha3HAUEHUs1 YMEET: MPOBOAMUTDH UCCIIEIOBAHUS B
IPUMEHEHNHU HOBBIX MaTEPHAJIOB B MOJIETTUPOBAHUH,
TEOPETUUECKOM U SKCIIEPUMEHTAILHOM
UCCclieIoBaHKe pa3pabaThIBAEMbIX y3JI0B U
YCTPOICTB, UCIIOJIB3YsI COBPEMEHHBIE METO/IbI
M3MEPEHNN XapaKTEPUCTUK PagHOIEKTPOHHBIX
CPEICTB; BHIMOIHITh HACTPOUKY U MPOBEPATH
NpPaBUIBHOCTH (DYHKIITMOHUPOBAHUS OIBITHBIX
00pa310B pagro3IEKTPOHHBIX YCTPONCTB C
MCII0JIb30BaHUEM COOTBETCTBYIOIIEH
M3MEPUTENBbHOM anmnaparypsl U CpeCTB
AQBTOMaTHU3alMK SKCIIEPUMEHTAIBHBIX
WCCJICIOBAHMI;, BECTH AUAJIOT TIPU 0O0CYKIACHUN

HAYYHBIX, MPONU3BOJACTBCHHBLIX, COLIMAJILHO-




00I11eCTBEHHBIX ACMIEKTOB, CBSI3aHHBIX C
COBPEMEHHBIMU MaTepHaIaMH IEKTPOHHON
TEXHHUKH; COCTaBIIATh IIaH 3aIUTHI pe3yJbTaToB
paboThI, POPMYTUPOBATH MyHKTHI TEXHUYECKOTO
3aJaHHsI B COOTBETCTBUH C TPEOOBAHUSAMHU
NPEANPUATHS; IPUMEHAITh COBPEMEHHBIE
TEOPETUUECKUE U IKCIIEPUMEHTAIIBHBIE METO/IbI
pa3pabOTKN MaTEeMAaTHYECKUX MOoJeNnen
UCCIIETyeMbIX OOBEKTOB U MPOLIECCOB, OTHOCSIIIUXCS
K IPO(ECCUOHAIBHON JAESITEIbHOCTH 10
HaIpaBJICHUIO TIOATOTOBKHU; PELIATh 3a1a4H
00pabOTKH TaHHBIX C TIOMOIIBIO COBPEMEHHBIX
WHCTPYMEHTAJIBHBIX CPEJICTB U COOTBETCTBYIOIIETO
MaTeMaTH4eCcKoro amnrapara, ojry4yarb HOBbIE
TOCTOBEpHBIE (PAKTHI HA OCHOBE HAOMIONEHUIH,
OIBITOB, HAYYHOT'O aHAJIN3a SMIIUPUYECKUX JAHHBIX;
pedepupoBaTh HayuHbIE TPY/AbI, COCTABIATh
QHAJIMTHYECKHE 0030pbl HAKOIUIEHHBIX CBEIECHUI B
MUPOBOU HAayKe U IIPOU3BOACTBEHHOMN
NesITeIbHOCTH; 110JTy4aTh HOBBIE JOCTOBEPHbBIE
(axThl Ha OCHOBE HAOIIOIEHUH, OTIBITOB, HAYYHOTO
aHaJIN3a SMIIMPUYECKUX JAHHBIX; CTPYKTypUpPOBATh,
[OHUMATh ¥ CUCTEMAaTU3UPOBATh HAYYHO-
TEXHUYECKYIO M CIIPABOYHYIO HH(POPMALHIO,
0(OPMIIATH U MIPENICTABIIATE PE3YIBTATHI 110
BBINOJIHEHHO paboTe; rpaMOTHO OTBeYaTh Ha
BOIIPOCHI 110 TeMe paboThl, HOPMYIUPOBATH MTyHKTHI
TEXHUYECKOTO 3aJ]aHNsl B COOTBETCTBHHM C
TpeOOBAHUSAMH U TIPABUIAMHU TPEATIPHUSTHUS;
COCTaBJIATH IUIAH 3aIIUTHI PE3YJIBTaTOB PAOOTHI;
[IPOBOJIUTH MOZAEINPOBAHUE, TEOPETUUECKOE U
YKCIIEpUMEHTAIbHOE HCCIIEJOBAaHUE
[pa3pabaTbIBa€MbIX YCTPOHCTB € UCIIOJIb30BaHHEM
COBPEMEHHBIX METOJIOB U CPEJICTB MMPOEKTUPOBAHMS;
coOIIOIaTh MPU MPOEKTUPOBAHUHU TPEOOBAHUN
CTaHJapTU3aLH1 U METPOJIOTMUYECKOT0 00eCcTIeueHus
lIMeeT MpakTU4EeCKUN OMBIT: IIPUMEHEHHUS
COBPEMEHHBIX TEOPETHUECKUX U
HKCTIEPUMEHTAIBHBIX METOJIOB Pa3pabOTKU
MaTeMaTH4eCcKUX MOJIeIel uccienyeMbIXx 0ObEeKTOB
U TIPOLIECCOB, OTHOCSIIUXCS K MPodhecCuoHaIbHON
NeSITEIbHOCTH 110 HAIIPABJICHUIO TIOATOTOBKH;
aHaJIM3a POEKTHO-TEXHOJIOTUYECKUX PELICHUH,
paloThI CO CTaHAPTaMU U PYKOBOJSAILUMHU
MarepHagaMu; MOATOTOBKH IyOIUYHBIX
BBICTYIIJIEHUH C JOKJIQZOM 10 TEeMaTUKe
COBPEMEHHBIX MaTeprasioB IEKTPOHHON TEXHUKUY;
BJIaJICHUS [IPAaBUJIAMU U OIIBITOM OOILEHUS ¢
3aka3zunkoM U McnomHuTeneM, aHaan3a MpoeKTHO-
TEXHOJIOTMUYECKUX PeLIeHUH, paboThI CO
CTaHAapTaMH U PYKOBOISAIIMMHU MaTepualaMy;
[PUMEHEHNsI COBPEMEHHBIX TEOPETHUECKUX U
HKCTIEPUMEHTAIBHBIX METOJIOB Pa3pabOTKU
MaTeMaTH4eCcKUX MOZIeIe uccienyeMbIX 0ObEKTOB
U TIPOLIECCOB, OTHOCSIIUXCS K MPpOo(dhecCHoHaIbHON
NeSITeTIbHOCTH 110 HAIIPABJIEHUIO TIOATOTOBKH;




NPUMEHEHUSI METOJIOB ITPOBEACHUS
COBEPILEHCTBOBAHMSI TEOPETUYECKUX UCCIIEOBaHUN
B Hay4YHO-HCCIIEIOBATEIbCKUX paboTax B 001acTu
POEKTUPOBAHUS M TEXHOJIOTMH PATUONIEKTPOHHBIX
CpeAcTB, GOPMYIUPOBAHUS IPOOIEMBI, 3aa41 U
METOJIbl HAyYHOTO UCCIIET0OBaHMsI, 0000IIEHUS
MOJTy4YEeHHBIE PE3yJbTaThl B KOHTEKCTE paHee
HAKOIUIEHHBIX B HayKe 3HaHUH U (OpMYINPOBaHUS
BBIBOJIOB U IPAKTUYECKHX PEKOMEH/IAIMI HAa OCHOBE
pPENpe3eHTAaTUBHBIX U OPUTHHAIIBHBIX PE3YJIBTaTOB
MCCJIEJOBAHNM; ITyOJIMYHBIX BBICTYIUIEHUH C
NTOKJIalaMU 110 TEMaTHKe UCCIIeI0BaHUI B 00IacTu
MPOEKTHUPOBAHUS PATHONIEKTPOHHBIX CPEICTB,
[PUMEHEHNSI COBPEMEHHBIX TEOPETHUECKUX U
HKCTIEPUMEHTAIBHBIX METOJIOB UCCIICAOBAHHUS
PaMO3IEKTPOHHBIX YCTPOMUCTB, CBSI3aHHBIX C
npodecCHOHANBHON IeITeTbHOCTHIO 110
HalpaBJICHUIO ITOJITOTOBKY; aHaJIN3a HayqHO-
TEXHUYECKHX pa3paboTOK COBPEMEHHBIX
PaIMO3IEKTPOHHBIX CPEJICTB; aHAIM3a IPOEKTHO-
TEXHOJIOTHUECKUX PEIlIeHHit; paboThI cO

CTaHAAapTaMH U PYKOBOISAIIUMU MaTepUaIaMH.

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHHUILUIMHBI cocTaBisgeT 3 3.¢., 108 4., 57,5 4. KOHTaKTHOM

paboTHI
Pacnpenenenue no cemecrpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
2
OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[IpakTueckue 3aHATHS, CEMUHAPBI U (UJIN) IPYTHe BUIBI 16 16
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie padotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 50,5 50,5
[TonroroBKa OTYETOB MO MPAKTUICCKUM paboTam 7 7
[ToaroroBka K NpakTUYECKUM 3aHATUAM 10 10
W3yyeHue nONONMHUTENBHBIX Pa3ieoB AUCIUIUIMHBI 10 10
[ToaroroBka u 3ammuTa KypcoBOil paboThI 18 18
ITonroroBka K 3K3aMeHy 5,5 5.5
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 9,5 9,5
By koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - sk3ameH,KP

5. Conep:kaHue IMCUUNIMHBI

Ne
asaenal

HanmenoBanue pasaciioB JUCHUIIIIMHBL

O0beM ayaTUTOPHBIX
3aHSTHUH 110 BUJAM B




gacax
Bcero | JI | 113 | JIP
OCHOBHBIE XapaKTEPUCTUKH AHTEHH. 30HBI U3JIy4CHHs] aHTEHH.
1 |AMmuryaHas, ga3oBasi, MOISIpU3ALUOHHAS UarpaMMbl aHTEHH. 8 41410
Koadunuent ycunenus. [lonoca gactor.
JIuHeliHple aHTEHHBI U AaHTEHHBIE PEeIIETKH. MHOXUTENb HAIPABIEHHOCTH
) JIMHENHBIX aHTEHH, TEOpEMa IIEPEMHOKEHM. YCI0BUE XaHCEHa- 12 gl4lo
Bynsopaa. Bnusinue amminuTtynHo-(a3zoBoro pacmpeneieHus Ha
MHOYHUTEIb HAPABICHHOCTH JTUHEWMHON aHTEHHBI.
3 AHep;prIiHe AQHTEHHBI U IJIOCKUE aHTEHHBIE PELIETKU. DKBUBAJIECHTHBIN 12 gl 4o
TTMHENHBIN U3Ty4aTeb.
da3upoBaHHbIE aHTEHHBIE PEIIETKU. MHOr0JIy4eBble aHTEHHbIE PEIIETKH.
4 [{udpoBbie aHTEHHBIE pelIeTKU. MI3MepeHne XapakTepuCcTUK aHTEHH U 16 1l alo
aHTEHHBIX pelieTok. M3mepurenbHble cTeH 1bl. MeToabl 00paboTKI
pe3yJIbTaTOB U3MEPEHUH B ONIMKHEH 30HE.
5.1. Jleknun
Ne Ne Kox-
HanmeHoBaHMe 1y KpaTKkoe co/iepkaHue JIEKIIMOHHOTO 3aHSTHS BO
NeKIuu[pasaena
4acoB
OcHOBHBIE XapaKTepUCTUKU aHTeHH. Ha3HaueHue u kiaccudukanus aHTeHH.
CrpykTypHas cxema aHTeHHbI. PacueT noneit uznyuaronieit cuctemsl (UC) B
naabHEN, TPOMEXYTOUHOU 1 ONMKHEH 30HaX. BekTopHas KoMIIeKCHas
1 1 |mmarpamma HampaBiieHHOCTH aHTeHH. Koa(GuiueHT HanpapaeHHOTo AeCTBUS 2
(KHM), mupuna tyya u ypoBeHb 00K0BbIX JieniecTkoB (Y BJI). 3aBucumocts KH/]
ot mupuHsl Jy4a u YBJI. Pabovas monoca gactot u npeaesbHas MOIIHOCTb
AQHTEHHBI.
OcHOBHBIE XapaKTepUCTUKU aHTeHH. Ha3HaueHue u kinaccupukanus aHTeHH.
CrpykTypHas cxeMa aHTeHHBI. PacueT moneit uznyuatonieit cucremsl (MC) B
nambHEN, TPOMEXYTOYHON 1 ONMKHEN 30HaX. BekTopHas KoMIieKCHas
2 1 |mmarpamma HampaBlieHHOCTH aHTeHH. Koa¢duireHT HanpaBaeHHOTo AeWCTBUS 2
(KHZ), mupuna myya u ypoBeHb 60koBbIX JieriecTkoB (Y BJI). 3aBucumocts KH/|
ot mupuHel 1y4ya 1 YBJI. Pabouas monoca yacToT u npeaensHas MOITHOCTh
AQHTCHHBI.
[lepenaromast aHTEHHA KaK YETHIPEXIOIIOCHUK. AHTEHHBI B PEKUME
pangvonprueMa. JKBUBAJICHTHAs CXeMa IPUEMHON aHTEHHBI. [[puHIMI B3aUMHOCTH.
3 2 |[lonspu3almOHHBIE COOTHONICHHUS MIPU paauonpueMe. MOIHOCTh B Harpy3Ke 2
npreMHON aHTeHHBbI. D QeKkTrBHas noBepXxHOoCTh. [IlymoBas Temneparypa
[IPUEMHOMN AaHTEHHBI.
BubpartopHsble U mieneBbie aHTEHHBI. DlleKTpuueckuit Bubparop. Pacnpenenenue
4 2 |Toka u 3apsaa. Jluarpamma HarpaBlI€HHOCTH, CONpOTHBIeHUE n3nyuenus u KHJ] 2
BHOpaTopa.
5 > BxogHO€ CONPOTHBIICHUE M COMPOTUBIICHUE U3ITyueHHs BUOpatopa. JleiicTByromas ’
nmmHa 1 KH]L BuGparopa.
[Tone n3yyeHus! cUCTEMbI OIMHAKOBBIX BUOpaTopoB. TeopeMa nepeMHOKEHUS!.
B3aumHoe BiIHsSHIE TUHEHHBIX BHOPATOpOoB. MeTo1 HAaBOAUMBIX Jc. JInHeitHbIe
6 5  [pHTEHHBI M PEIIETKH. JInnelHple U3nydarmue CucTeMsl. MneanbHblil TUHENHBIN 5
n3nydarenb. MHOkuTenb HarpaBieHHocTd 1 KH/I naeansHoro nuHeitHOro
n3nyyatens. BiausHue aMmuTyiHo- (ha30BOTO pachpe/iesieHns: Ha mapaMeTphbl
JIMHEWHOW aHTEHHBI.
M3myyaromue packpbiBbl U petieTKU. O MPUMEHEHUH TEOPEMBI SKBUBAJIEHTHOCTH
7 3 |k pacueTy aHTEeHH ¢ II0ckuM packpbeiBoM. KH/I 1 s dekTrBHas MOBEpXHOCTD 2
MIOCKOTO CHH(a3HOTO pacKphIBa.




MHOXHTEIb HAIIPABICHHOCTH IUIOCKOTO MPSAMOYTOJIBHOIO U KPYITIOTO PACKPHIBOB.
MeTon SKBUBAJIEHTHOTO JIMHEWHOTO M3itydaressd. CKaHMpOBaHME JTyda B INIOCKOM
packpsiBe. [lnockue @AP. Pazmenienue nsiydareneil o pacKpbiBy U yCIOBUS
OTCYTCTBUS IOOOUYHBIX IJIABHBIX MAKCMYMOB.

ATnepTypHble aHT€HHBI. PynopHble aHTeHHBI. JINH30BbIe aHTEHHBI. 3epKajbHbIE
napabonrdyeckue anTeHHbl. O0Iydareny 3epKalbHbIX aHTCHH.

10

BxoaHast MOIIHOCTb U KO PHUIHUEHT YyCUIICHHUSI aHTEHHOM peleTKH. AHTEHHBI
Oery1ieil BoJaHbl. BOTHOBOAHO-111€I€BbIE AaHTEHHBIE PELIETKH.

11

AHTeHHbIe pemeTkd. CriocoObl CKAHUPOBAHMS U 33]1a4H, PEIIaeMble C IIOMOIIBIO
aHTEHHBIX penieTok. dasupoBaHHbie aHTeHHBIE pemeTku (DAP).

12

[Inockue ®AP. Pazmenienne uanydaresieil o paCKpbIBY U YCIOBUSI OTCYTCTBUSA
MOOOYHBIX TJIABHBIX JIEMIECTKOB. BBIOOD I1ara pemeTKy ¢ HarnpaBIeHHBIMU
hIIEMEHTaMU

13

MHorony4yeBble aHTEHHbIE peleTKU. JJuarpaMMmooOpasyroiiue cxemMbl. MaTpuiisl
bamiiepa u biiacca. AHTEHHBIE PEIIETKH C YaCTOTHBIM CKAHUPOBAHUEM.

14

MeTonb! usmepeHus xapakrepucTuk yctporncts CBY u antenH. M3mepurensHoe
obopynoBanue nuamnazona CBY.

15

V3MepeHue 2JIeMEHTOB MaTPUIIbI PACCESIHHSI aHTEHHBIX peleTok. PedaexTomeTpsl,
MaHOpaMHbIE U3MEPUTEIIH, BEKTOPHBIE aHaiu3atopsl neneid CBY.

16

Oco6ennoct u3mepenus JIH npoTsHhkeHHBIX aHTEHH, H3MEPEHUS B OJIMKHEN 30HE.
M3mepenne kodpUIUeHTa YCUICHHUS U BXOIHOTO COTIPOTHBIICHUSI aHTCHH.

5.2. llpakTHyecKkue 3aHATHS, CEMHUHAPbI

Ne
SAHATHUA

Ne

pasnenal

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

OcHOBHbIE XapaKTepUCTUKU aHTeHH. Ha3HaueHue u kiaccu(uKanus aHTeHH.
CrpykTypHas cxema aHTeHHbI. PacueT noneit uznydaromieit cucremsl (MC) B
nagbHEH, IPOMEXKYTOUHON U ONMMKHEN 30HaX. BekTopHast KOMITIEKCHAS
rarpaMMa HalpaBiIeHHOCTH aHTeHH. Koadduument nanpaBieHHOTO 1eHCTBHS
(KH/I), mupuna nyya u ypoBeHb 00K0oBbIX JieriecTkoB (Y BJI). 3aBucumocts KH/|
oT mupuHbl 1y4ya 1 YBJI. Pabouas nonoca 4yacToT u npeneabHasi MOITHOCTD
aHTeHHBI. [lepenaroiias aHTeHHA KaK YeThIPEXMONIOCHUK. AHTEHHBI B PEXKHME
paguonprueMa. DKBUBAJICHTHAS CXeMa IPUEMHOM aHTeHHBI. [[puHImn
B3aMHOCTU. [losipu3aioHHbIe COOTHOILIEHUS P paguonpueme. MouHOCTb B
Harpy3ke IpueMHOU aHTeHHBI. D} dekTruBHAS MOBepXHOCTH. [IlymoBas
TEeMIIEpaTypa MPUEeMHOM aHTEHHHBI.

JIuHeliHbIe aHTEHHBI U peNIeTKH. JIMHEHHbIE U3lTy4aronue cuctemsl. MneanbHbii
MUHENHBIN 3ny4arenb. MHoxuTenb HanpasiaeHHocTH 1 KH/I uneansHoro
nmuHeHOTO u3Myyarens. Bnusaue aMmntyaHo- ¢pa3oBoro pacmnpeaeneHus Ha
rapaMeTphl JTUHENHON aHTeHHbI. JInHeiiHas anTeHHas pemerka (JIAP). Ananus
MHOXXHTEJIS HallpaBieHHOCTH paBHOMepHO# JIAP. CiocoOsl mogaBieHust
mo0ouHbIX TiIaBHBIX MakcuMymoB. KH/I JIAP. BxogHast MOIITHOCTH U
kodddunment ycuneHust JIAP. AHTeHHBI OeTyIIei BOJTHBI.

CriocoObl CKaHMPOBAHMSI U 33]1a4H, pelIaeMble C ITOMOIIBI0 AaHTEHHBIX PEIIETOK.
dasupoBanHble aHTeHHbIE perieTku (PAP). Yipasnenue pazupoBaHueM
CKaHHMPYIOIIMX aHTEeHHBIX pemeTok. [Inockue @AP. Pa3memienre nsnyyareneu rno
[PacKpbIBY M yCIOBHS OTCYTCTBUS MOOOUHBIX IMIaBHBIX JieTecTKOB. BpiOop miara
[PELIETKH C HAIlpaBICHHBIMM 2JIEMEHTaMHA. MHOTOJIy4eBbIE AHTEHHBIEC PELIETKH.
JlnarpammooOpasytoiiue cxembl. Matpuiisl batnepa u brnacca. AuTeHHbIe
[PELIETKH ¢ YACTOTHBIM CKAaHHPOBAHUEM.

OcobenHoctu n3Mepenus JJH npoTskeHHBIX aHTEHH, U3MEPEHUS B ONMKHEH
3oHe. M3mepenue ko3 duumenta ycunaeHus anreHH. O6paboTka pe3ynbTaToB




| |H3MepeHH171 XapaKTePUCTUK aHTEHH B OJIMKHEN 30HE.

5.3. JlaboparopHbie padoThI

He npenycmorpeHnsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Cnucok JmTepaTypsl (C yKa3aHHEeM Kon-
ITogsux CPC paszenos, ras, CTpaHull) / ccbuika Ha  [CeMmecTp| BO
pecypc 4acoB
[ToaroToBKa OTYETOB 1O MPAKTHUECKUM :
www.kipr.susu.ru 2 7
paboram
[loaroToBKa K MPaKTUYECKUM 3aHATUSIM www.kipr.susu.ru 2 10
V3yueHne JONOTHUTENbHBIX Pa3/esioB .
Y A pasit www.kipr.susu.ru 2 10
TTVCLIUTUINHBI
[ToaroroBka u 3amuTa KypcoBoii pabotel  [www.kipr.susu.ru 2 18
[lonroToBka K dK3aMEHY www.kipr.susu.ru 2 5,5

6. ®OoH/I OLIEHOYHBIX CPEICTB /sl MPOBEAeHHUs TEKYIIero KOHTPOJISl YCIIeBAeMOCTH,

NMPOMEKYTOYHOI aTTecTAllUN

KonTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILIECTBIISIETCS B
cooTBeTcTBHH ¢ [lonokeHnem o 6aNIbHO-PEUTUHTOBOM CUCTEME OILIECHUBAHUS PE3YJIbTATOB

y4eOHOH JeSITeNIbHOCTH 00y4arOIINXCS.

6.1. Kontposabubie meponpusitust (KM)

HasBanue
KOHTPOJIBHOTIO|Bec
MEPONPUATHS

Ne | Ce-
KM mectp

Bun
KOHTPOJISI

Makc.
Oan

[Topsimox HauwcneHus: 6amIoB

Yuu-
THIBA-
eTCs B
ITA

Texymnii
KOHTPOJIb

IIpaxTryeckas
pabora 1

MaKkcuMaJIbHBIN 0aJlJI HAYUCIISIETCS 3a
CHAHHBII Oe3 3aMeyaHuil OTYET B
YCTAHOBJICHHBIE CPOKH, YKa3aHHbBIC B TUYHOM
KaOWHETEe CTyJCHTA;

3a OIIO3JAHKC Ha 7 JHEH HAauucaseTcs 8
0aytoB; 14 nHeli - 6 6annoB; nocie 15 guei
OTUET HE PUHUMAETCs, Hauucsercs 0
OautoB. J1Jis momycka K 9K3aMeHy OoT4eT 6e3
HAYMCJICHHBIX 0aJIJIOB 0053aTeNIbHO TOIKEH
OBITH MPEAOCTABJICH HE MO3/IHEE 7 AHEH 110
PK3aMEHa.

DK3aMCH

Texymni
KOHTPOJIb

[IpakTnueckas
pabora 2

MakcuMaJIbHBIN 0aJlJI HAYHUCIISIETCS 3a
CIIaHHEINA 0e3 3aMeYaHuil OTYET B
YCTAHOBJICHHBIE CPOKHU, YKA3aHHbBIE B TUYHOM
KaOWHETEe CTyJCHTA;

3a OIo3/aHKe Ha 7 JHEel HauHuCasIeTcs 8
0ainoB; 14 nueli - 6 6amnos; nocie 15 qHei
OTUET HE IPUHUMAETCs, Hauucsercs 0
6ayoB. J{Jis qomycka K 3K3aMeHy oT4eT 0e3
HAYMCIIEHHBIX 0aJIJI0B 00A3aTEIbHO JOJDKEH

OK3aMCH|




OK3aMCHa.

OBITH IPEJOCTABIIEH HE MO3HEE 7 AHEW 10

[Tpome-
KYTOYHAs -
aTTecTanus

CHAHHBII O€3 3aMeyaHuil OTYET B

KaOMHETE CTYACHTA,

[IpakTnueckas
10
pabora 3

OK3aMcCHa.

MakcuMaJIbHBIN 0aJUT HAUUCIISIETCA 3a
YCTaHOBJ'IeHHI)Ie CpOKI/I, YKaSaHHI)Ie B IJUYHOM

3a OIO3JaHKe Ha 7 MHEeH HadyuciasgeTcs 8
0anoB; 14 nHei - 6 6amnoB; mocie 15 nHei
OTYET He IPUHUMAETCsI, Hauucisercs ()
OasmoB. lyis momycka K 9K3aMeHy oT4eT 0e3
HAYMCJIEHHBIX 0aJIJI0B 00A3aTEIbHO JOJDKEH
OBITH ITPEOCTABJIECH HE Mo3/1Hee 7 AHEH 110

Texymnii
KOHTPOJIb

CHAHHBII O€3 3aMeyaHuil OTYET B

KaOMHETE CTYACHTA,

[IpakTnueckas
pabora 4

OK3aMcCHa.

MaxkcuMaIbHBII 0aJUT HAYKUCIISIETCA 3a
YCTaHOBJ'IeHHBIG CpOKI/I, y1<a3aHHI)I€ B JUYHOM

3a OIIO31aHME Ha 7 QHEH HAYKUCIISIETCS 8
0amioB; 14 mHei - 6 6amnoB; mocie 15 nHe#
OTYET HE IPUHUMAETCsI, Hauucsercs ()
OanoB. [lyis nomycka K 9K3aMeHy oT4eT 0e3
HAYMCIICHHBIX 0aJIJI0OB 00A3aTEIbHO JOJDKEH
OBITH ITPEIOCTABJIEH HE Mo3/1Hee 7 AHEH 110

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MIPOMEKYTOUHOMN
aTTecTaluu

[Ipouenypa npoBenenus

Kpurepun
OLICHUBaHUS

KypCOBBIE pabOTHI

CryneHTy BbIAAETCS 33JaHUE HA BHINOJIHEHHE KypCOBOIl paboThI,
HaIpaBJIeHHON Ha U3y4YeHHE TeM U Mpo0sIeM, He BBIHOCHMBIX Ha
JIEKIMH U TIpaKkTHUecKue 3aHATH. [Ipu olleHMBaHUU pe3ynbTaToB
MEPOIPUITHSI UCIIOJIb3YeTCs 0aIbHO-PEHTHUHIOBAs cCUCTEMA
OLIEHUBAHUS PE3yJIbTaTOB YUeOHOU AEATEIbHOCTH 00YUarOIUXCs
(yTBepikaeHa npuka3oMm pekropa ot 24.05.2019 . Ne 179). Pabora
olieHuBaeTcs MakcuMyM B 20 6asutoB. 20 6ayuIoB - CTYJEHT U3YUHIT
MaTepuai, 0pOpMHUII MOSICHUTEIBHYIO 3alUCKY B CPOK, IIPU 3aIUTE
YBEPEHHO M HCYEPIIBIBAIOILE OTBEYAN Ha BCe BOMPOCHI. 16 6aos -
CTYIIEHT U3y4YWJ MaTepuai, 0hOpMUII MOSICHUTEIbHYIO 3alHCKY B
CPOK, IIPH 3aIUTE YBEPEHHO OTBeYas Ha OOJIBIINHCTBO BOIIPOCOB,
OJTHAKO HEKOTOpBIE BOIPOCHI BHI3BAJIN 3aTpyAHEHMs. 12 6asioB -
CTYICHT U3Y4YHJ MaTepua, opopMuiI MOSCHUTEIbHYIO 3aIIHCKY
M03KE YKa3aHHOT'O CPOKa, TPH 3aIUTE HEYBEPEHHO OTBEYAJ Ha
OOJIBIIIMHCTBO BOMPOCOB. 8 OAJUIOB - CTYJACHT U3Y4HJI MaTepual, He
0(QOpPMIIT TOACHUTENBHYIO 3aMUCKY B CPOK, IIPU 3alUTE
3aTPYAHSIETCS C OTBETaMHU Ha BONPOCHI. 4 0ana - CTyACHT U3Y4YH
MarepHai, He 0(hOpMIII NOSCHUTEIBHYO 3alIUCKY B CPOK, €CTh
3aMevaHusl 110 COAEPIKAHMIO, IIPH 3aIIUTE 3aTPYIHAETCS C OTBETAMHU
Ha BONpochl. 0 GAJIJIOB - CTY/IEHT HE BBIIIOJHWII padoTy.

B cooTBeTCcTBUHI
cm 2.7
[lonmosxenus

OK3aMCH

MaxkcuMaabHOE KOJIMYECTBO 0AJIOB, KOTOPOE MOXKET TTOIYIUTh
CTY/ICHT, BBITTOJHUBIIHNI B YKa3aHHbBIE CPOKU MEPOTPUSATHUS
TeKyIIero KoHtTpois, paBHo 60. [locie nmpoBepku O0TUETOB 1O
MPaKTHYECKUM paboTaM MpernoiaBaTelieM MOTYT ObITh HAUYHCIICHBI
JOTIOJTHUTENbHBIC (OOHYCHBIE) Oasutbl, HO He Oosee 10 3a ogHy

B cooTBeTCTBUM
cmm. 2.5,2.6
[ lonoxxenus

OK3aMCH|

OK3aMCH|




paboty. JlononauTenHHBIC OBl MOTYT OBITH HAYMCIICHBI 32
JpyTHe JOCTHKEHUS CTyIeHTA: y4acThe B HAyYHO-TEXHUUECKUX
KOH(pepeHIUIX; MOITOTOBKA U MyOJIMKAIIUS CTAThH B
MHACKCUPYEMbIX U3[JaHUSAX; yUacTHE B KOHKypcax U JIpYyroe.
CryneHT, KOTOpOMYy Ha49HCIIeHO Ooliee 85 6aioB, MOXKET
MPETEHA0BaTh Ha OIeHKY "oTinyHo"; 6onee 70 GamioB - "xopomo";
6omnee 60 6amoB - "ymoBierBoputenbHO'"; 60 1 MeHee 6aIoB -
"HeyIoBIIETBOPUTENIbHO". B cilyuae Hecornacus CTyieHTa ¢
onienkoit BPC, Haznauaercs sx3amed (ounbiit win JJOT) o Bcem
paszzenaM U3y4yaeMou TUCIUIUINHBL.

6.3. ITacopTt oHIa OLIEHOYHBIX CPEACTB

KomMmnereHIIMM

Pesynbrarsl 00yueHus

YK-1

3HAET: OCHOBHBIC IMOHATHS TEXHOJOTHUH TOJTyYSHUSI HOBBIX 3HAHMH (0a30BbIe
MOJIENIH, THIIOTE3a, CTPYKTYPHAs U MapaMeTpudecKkas UACHTU(DUKAIUS MOJIEICH );
OCHOBHBIE TIPOOJIEMBI MCTIOJb30BAHMS YUCIEHHBIX METO/IOB UCCIIEAOBAHMS HAYYHO-
TEXHUYECKHX 33/1a4 B CUCTEMaX aBTOMAaTHU3UPOBAHHOTO MTPOEKTUPOBAHUS aHTEHH U
ycrporictB CBY; MeToapl aHanM3a U ONTUMHU3AIMA MAaTEMaTHYeCKUX MOJIeTIen
aHTeHH U yctpoiicts CBY

YK-1

'YMeeT: IPUMEHATh COBPEMEHHBIE TEOPETUUECKUE U IKCIIEPUMEHTAJIBHBIE METO/IBI
pa3paboTKu MaTeMaTHYeCKUX MOJIEJIeH NCCIIeyeMbIX 0OBEKTOB U MTPOLIECCOB,
OTHOCSIIIIUXCS K MPOo(hecCHOHaIBHOM IeSITENFHOCTH 110 HAIIPABICHUIO MOATOTOBKH;
MCIIOJIb30BaTh MPOrPAMMHBIE CPEACTBA MHKEHEPHBIX MIIATHOPM TS peLIeHUS
MPOEKTHBIX 33J1a4 aHTeHH U ycTpoiicTB CBY, aHanu3upoBaTh pe3ynbTaThl
MaTeMaTU4YE€CKOr0 MOAEIMPOBAHUS; UCIIOIB30BaTh MPO(heCcCHOHATbHO
OpUEHTUPOBAHHBIE CUCTEMBI aBTOMaTU3MPOBAHHOTO IIPOEKTUPOBAHUS AJIs
Mccie0BaHNs 0a30BbIX MaTeMaTHUYECKUX MOJIENIEH

YK-1

Nmeer HpaKTI/I‘IGCKI/Iﬁ OIIBIT: MPUMCHCHUA COBPEMECHHBIX TCOPETUYCCKUX U
HKCIIEPUMEHTAIBHBIX METOJIOB UCCIIEIOBaHUS aHTEHH U ycTpoiicTB CBY, cBA3aHHBIX
¢ po¢eCcCHOHANIBHOM JIeATENbHOCTBIO 110 HAIIPABJICHUIO MTOJITOTOBKH; aHAIN3a
HayYHO-TEXHUUECKHUX pa3pabOTOK COBPEMEHHBIX PAIUOIIEKTPOHHBIX CPEICTB;
PabOTHI IO COCTaBIICHUIO (POPMATTU30BAHHBIX 3aJJaHUH JJII MaTEMaTHYECKOTO
MOJIETUPOBaHUs aHTEeHH 1 ycTpoiicTB CBY Ha 0CHOBE caMOCTOSTEIbHBIX
POrpaMMHBIX Pa3pabOTOK U OMOIMOTEKH MPOrpaMM YUCIIEHHOTO aHaIn3a

+

[1K-5

3HaeT: coaepkaHue MpoOIEMbl MPOSKTUPOBAHUS AHTEHH Pa3IUYHOTO Ha3HAYEHUS B
JaCTOTHOM 00JIaCTH, MEPCIEKTUBHBIE METOIbl aBTOMATU3UPOBAHHOTO
MIPOCKTUPOBAHUS AHTCHH M AHTCHHBIX PEIIETOK PAAMOTEXHUUECKUX CUCTEM

[1K-5

'YMeeT: MPOBOAUTH KOHCTPYKTOPCKHUE U TEXHOJIOTHYECKHUE PACUETHI HA dTanax
SCKU3HOTO MPOEKTUPOBAHUS AHTEHH JUIsl ONPEAEIICHHUS] OCHOBHBIX OTPAHUYEHHI HA
MPOEKTUPYEMbIE aHTEHHBI U ycTporicTBa CBY; ocyIiecTBAsSTh pacueThl OCHOBHBIX
XapaKTEPUCTUK BOJIHOBOJIHBIX TPAKTOB, PE30HATOPOB U aHTEHH; IPOBOANTH
MOZEIUPOBAHUE, TEOPETUUECKOE U IKCIIEPUMEHTAJIbHOE UCCIIEI0BAHUE
pa3pabaThIBa€MbIX y3JI0B U yCTPOMCTB, UCMOJB3YsI COBPEMEHHBIE METO/IbI aHaJIN3a U
CHHTE3a

[1K-5

MMeeT npakTUUECKUi ONbIT: MJIAHUPOBAHMSI, IOATOTOBKH MPOEKTHON
TOKyMEHTAITMU ¢ COOMIOIEHNEeM TpeOOBaHUH HOPMATUBHO-TEXHUYECKON
TOKyMEHTAIlMH1, TOJrOTOBKM OTYETOB, I0KJIaJ0OB HA HAYYHO-TEXHUYECKUX
CeMHHApax, 3alIUTax MPOEKTHBIX PEIICHUH; BHITIOJIHEHNUS HACTPONUKH U MTPOBEPKHU
MPaBUJIBHOCTH (PYHKIIMOHUPOBAHKS MAKETOB M OMBITHBIX 00Pa3I[0B AaHTEHH U
ycTpoiicte CBY ¢ ncnonb3oBaHUEM COOTBETCTBYIOIIEH H3MEPUTEIIBHON

armaparypsl 1 CPpEACTB aBTOMATHU3allUN SKCTICPUMCHTAJIbHBIX HCCIIeT0BaHUM




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) OononHUmMeNbHASL IUMePamypa.:

1.

Cazonos, JI. M. Aarennsl u ycrporictBa CBY [Tekcr] y4e6. mis By30B

no crienl."Paguorexnuka" JI. M. Ca3onos. - M.: Beicmias mikoina, 1988. - 432 c. ui.

8) omeuecmeenHuvle U 3apy0ediCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpenst

2) MemoouuecKue yYKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.

AHTEHHBIX KOMIUIEKCOB"

2.

MCTOJII/I‘ICCKI/IC YKa3aHH K OCBOCHUIO AVCHUITIIMHBI "HpOCKTI/IpOBaHI/Ie

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma:

1.

AHTEHHBIX KOMIUIEKCOB"

Meronnueckue ykazaHusi K OCBOCHUIO TUCHUILINHBI "[IpoekTrupoBanue

3ﬂeKTpOHHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

n3nareiancTBa Jlann

Haumenosanue
Ne Buz peeypea s | bubnuorpaduueckoe onrcanue
JTUTEPaTyphl AIIEKTPOHHOMN
dopme
ComoB, A.M. Yerpoiictea CBY u manorabaputHbie

DJIEKTPOHHO- aHTEHHBI. [ DnekTpoHHBIH pecypc] / A.M. Comos, A.1O.
I [OcHosHas mureparypa OubnmroTeyHas Bunorpanos, P.B. KabetoB. — Dnexkrpon. nan. — M. :

cucrtema [opsiuas nunus-Tenexkom, 2012. — 440 c. — Pexum

moctyna: http://e.lanbook.com/book/5201 — 3ar. ¢
DKpaHa.

2 |OcHoBHas 1uTEepaTypa

DJIEKTPOHHO-
OuOIHoTEYHAS
crcTeMa
n3narenscTBa JIaHb

[[locTak, A.C. AaTtennsl u yctpoiictea CBY.
[DneKTpOHHBIN pecypc| — DNeKTpoH. gaH. — M. :
TYCVYP, 2012. — 61 c. — Pexxum noctyna:
http://e.lanbook.com/book/10911 — 3aru. ¢ 3xpaHa.

pa6OTLI CTYACHTA

n3naTenbcTBa JIaHb

JIEKTPOHHO- [ocrak, A.C. Antenns! u yctporictea CBY. Yacts 1.
3 JlonoynHuTENbHAS OubnuoTeyHas YerpoiictBa CBU. [DnekTpoHHBIN pecypc] — DAeKTpOoH.
ureparypa cucreMa naH. — M. : TYCVYP, 2012. — 124 c. — Pexum nocryna:
n3narenscTBa Jlans |http://e.lanbook.com/book/5439 — 3ar. ¢ axpana.
Meronnyeckue JIEKTPOHHO- [omwn, [T Yerpoiictea CBY u antenssl. Yacts 2.
4 MocoOus 1yst OoubnuoTeyHas AHTEHHBI. [ DNEKTPOHHBIN pecypc| — DIEKTPOH. 1aH. —
CaMOCTOSITEIbHOU cucreMa M. : TYCVYP, 2012. — 159 c. — Pexum gocrymna:

http://e.lanbook.com/book/4952 — 3aru. ¢ sxpana.

[lepedeHb UCTIONB3YEMOIO TPOrPAMMHOIO O0ECIICUEHMS:




Her

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her
8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

He nipenycmorpeno



