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Pacnpenesnenue paéouero BpeMenu:

™ =

Ne Buabl yueoHoii padoTsl g 5 E
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1. Jleknun 30 30 4acoB
2. JlaGopaTopHbie pagoThI 16 16 4acoB
3. IIpakTHyeckne 3aHATHUS 16 16 4acoB
4, Bcero ayniuTopHbIX 3aHATHIA 62 62 4acoB
5. N3 HuX B HHTEPAKTUBHOI (hopme 16 16 4acoB
6. CamocrosiTeabHast padora crygenToB (CPC) 82 82 4acoB
7. Bcero (0e3 hx3ameHa) 144 144 4acoB
8. IK3aMeH 36 36 4acoB
9. O0mas TpyaoéMKoOCTh 180 180 4acoB

(B 3a4€THBIX eIUHHUIIAX) 5 5

DK3aMeH 3 cemecTp

Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 5 OT « 22 » 12 2016 1

Jlucr corjiacoBaHmii

Pabouas mporpamma cocraBieHa ¢ yu€toM TpeOoBanmii DenepanbHOro I'ocynapcTBEHHOTO
oOpasoBarenbHOr0 craHmapTa Beicmiero ooOpazoBanus (PI'OC BO) mno HampaBieHHUIO
noaroroBku 11.04.01 «Papuorexnuka», yrBepxaénsoro 11.03.2015, Ne 174, paccmorpena u
yTBepkJieHa Ha 3acemannu kadenpsr CBUuKP
«22» nexabps 2016 r., mpotokon Ne 5.

Pazpabotunk _mpodeccop kad. CBUuKP Tomuul'.T.
(mOomKHOCTB, Kadeapa) (moanuce) (®.1.0.)

3aB. kadpenpoit CBUYuKP [Tapanrosuy C.H.
(moxmnuck) (®.1.0.)

Pabouas nmporpamma coryiacoBana ¢ (hakyabTETOM U BBIITyCKarome kadeapoi.

Hexan PT® [Tomora K.10.
(moamnuce) (®.1.0.)

3aB. BhIMyCKaroen

kadenpoit P3U 3agopun A.C.
(moamuch) (®.11.0.)
OKCIEPThI:
TYCYP, xad. TOP JIOIICHT C.H. Boromonos
(mecTo paboThI) (aHUMaeMasi 10JKHOCTb) (moanuce) (vHMLMATBL, haMUITHS)
TYCVYP, xad. P31 JIOLIEHT M.IO. [TokpoBckuit
(MecTo paboTHI) (3aHMMaeMast TOJDKHOCTB) (mozmmcs) (MHHIMAIBI, (aMAITHIS)
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1. IEJIM Y1 3AJIAYM TUCTUTIINHEI

I_Ie.]'ILIO npenoaaBanvsl AUCHUIIIUHBL «PaCHPOCTpaHeHI/IC paarvoOBOJIH W AHTCHHO-
dunepHbIe yCTpOCTBaY SBISETCA MOATOTOBKA MarucTpoOB B OOJIACTH CO3JaHUS M 00ECTICUeHHS
(YHKIMOHUPOBAHUSI AHTEHHO-(DUIEPHBIX YCTPOMCTB B PAAMOTEXHHUYECKUX CHCTEMAX C y4ETOM
O0COOCHHOCTEH paclpoCTpaHCHHUS PAJHOBOIH PA3JIUYHBIX THANA30HOB M C YYETOM BIIMSHUS
NOJCTUJIAIOIIEH TOBEPXHOCTH, TPOTOC(EPHI U HOHOC(EPHI.

3amayaMu TUCLHUIUTHHEI SBJISIETCS U3yYCHHUE!

® OCHOBHBIX TUIOB (D)MAECPHBIX JIUHUH U DIIEMEHTOB (PHIEPHOTO TPAKTA;

® OCHOBHBIX KOHCTPYKIMM U IAPAMETPOB NEPEIAIOIIMX U IPUEMHBIX aHTEHH;

®  pacrpoCTpaHEHHs PATUOBOJIH B CBOOOJHOM MPOCTPAHCTBE U B 3MHBIX YCIOBHSIX C

y4ETOM BIMSHUE CPEAbl HAa UX XapaKTEPHUCTHKH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

Bb1.B.JIB.2.2 —qucuumuimHa 1o BEIOOPY BapHaTHBHON YaCTH.
3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA JUCHUIIJINHBI.

[Tponecc n3yyeHHs QUCUUIUIMHBI HATIPABJICH Ha (pOpMUPOBAHIE KOMITETEHIIHIA:

e OIIK-2 criocoOHOCTb UCTIONIB30BaTh PE3YIbTAThl OCBOSHHS TUCIMILIMH IPOTrPaMMBI
MarucTpaTypsbl;

e OIIK-4 crtocoOHOCTh CaMOCTOSTENIEHO MTPHOOPETATH M UCIOIB30BATh B IPAKTHIECKOM
NesITeIbHOCTH HOBBIE 3HAHUS U YMEHHUS B CBOEH MpeAMETHOM 00J1acTH;

¢ OIIK-5 roroBHOCTH OOPMIISATH, IPEICTABIATH, JOKJIAABIBATh U aApTYMEHTUPOBAHHO
3alMIIaTh Pe3yJbTaThl BHIIOJHEHHON PadOThI;

e JIK-1 cnocoGHOCTh CaMOCTOSITEIBHO OCYLIECTBIATH TOCTAHOBKY 331a4H
uccieoBanus, GopMHUPOBAHUE IJIaHA €r0 pealn3allui, BIOOP METOI0B
UCCJIEJOBaHMs U 00pabOTKy pe3ysIbTaToB;

¢ [IK-2 cnocoGHOCTh BBIIOIHATH MOJIEIMPOBAaHNE OOBEKTOB U MPOLIECCOB C LIETbI0
aHaJIM3a U ONTHUMM3ALNH UX ITApAaMETPOB C UCIIOJIB30BAHUEM NMEIOIUXCS CPENICTB
MCCJIEIOBaHMM, BKJIIOYasl CTaHIapTHBIE MTAKEThl IPUKIIAIHBIX IPOrpaMMm;

e JIK-5roToBHOCTB K COCTaBJIEHHIO 0O30POB U OTYETOB I10 Pe3ybTaTaM MPOBOAMMBIX
UCCIIEIOBaHUM, TIOATOTOBKE HAYYHBIX IMyOJUKAIMH 1 3a8BOK Ha H300peTeHus,
pa3paboTke peKOMEHJAIUI M0 IPAKTUYECKOMY HCIIOJIb30BAHUIO MOTYYE€HHBIX
pE3yJIBTATOB.

B pesynbrare nzyueHuss AMCLUIIIINHBI CTYAEHTBI JOJKHBIL:
3Hamy:
- CYIIHOCTh (PU3MUYECKUX MPOLECCOB, MPOUCXOAAIINX IPU PACIPOCTPAHEHUH DPAJUOBOJIH B
3€MHBIX YCIOBUAX C YYETOM BIUSHUS MOJICTUIIAIONIEH TOBEPXHOCTH, Tpornochepsl U HOHOChEPHI
(OIIK-2, OIIK-4);
- TMPUHUUMBL JCHCTBHS, OCHOBHBIE MapaMeTpbl M XapaKTEepPUCTUKU pPa3INYHBIX THUIIOB
nepearoIuX 1 MpuEMHBIX aHTeHH, BKtovas puaepHbie TpakTsl (OI1K-2, OIIK-4);
ymembp:
- copMynupoBaTh MOCTAHOBKY 3ajlauH, BEIOPATh METOJ] MPOBEJICHUS UCCIIE0BaHMSI, IPOBECTU
00paboTKy pe3ysIbTaToB, 1aTh X (usndeckyro uarepnperenuio (ITK-1);
- TPUMEHATH HAa MPAKTUKE METO/IbI pacuy€Ta U aHaJIN3a HAPSDKEHHOCTH T1OJISI B 36MHBIX
YCIOBUSX ¢ yu€ToM (haKTOPOB, BIMSIONIMX Ha pacrpocTpaneHue paauoonH (OITK-4, TTK-2);
- oopMIIATh, NPEACTABIATH, AOKIAAbIBATE M APryMEHTHUPOBAHHO 3alllUIIaTh pPe3yJbTaThl
BhIMOJIHEHHO!N padoTs! (OITK-5);

CornacoBaHa Ha noprtane Ne 12214



- COCTaBJISTH 0030phI M OTYETHI IO pe3yabTaTaM IMPOBOAWMBIX HCCIICAOBAHHUH, MOJIrOTOBKE
HAyYHBIX MYONUKAIMA W pa3pabOTKe PEKOMEHIAIMI 10 MPAKTUYECKOMY HCIIOIh30BAHHIO
noJay4eHHbIX pe3ynbtaroB (I1K-5);
enademp:

- MeTOoJaMHU pacuéTa MmapamMeTpoB U XapaKTEPUCTUK aHTCHHO-(QHUIEPHBIX YCTPOHUCTB, OCHOBAMHU
ux paszpabotku u npoekruposanus (OI1K-4, [TK-2).

OO01mas Tpy10éMKOCTh AUCIUIUIMHBI COCTABIISACT 5 3a4ETHBIX CIUHUII,

4. OFBEM JUCHUILIVHBI U BUJIbI YYEBHOM PABOTHI

Bug yuebHoii paboTh Bcero Cemectp
4acoB 3

AyauTopHbIe 3aHATHUSI (BCET0) 62 62
B TOM YHCIIE:

Jlexmun 30 30

JlaboparopHsie pabOTHI 16 16

[IpakTHaeckne 3aHATHL 16 16

CamocrosiTeqibHasi padoTa (Bcero) 82 82
B TOM YHCIJIC:

[IpopaboTka NEKIIMOHHOTO MaTepHaa. 30 30

[TogrotoBka K  HPaKTHYECKUM  3aHATHSM, 36 36

KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO.

[ToaroroBka k 1abopaTOPHBEIM paboTaM H 16 16

COCTaBJICHHE OTYETOB

[MoaroToBka u caaya SK3aMeHa 36 36

OO0mast Tpy10€éMKOCTh 180 180

3auyéTHble eAMHUIBI TPYA0EMKOCTH 5 5

5. COAEPKAHUE JUCHUITJIMHBI

5.1. Pa3gennl JMCHMILIMHBI M BUALI 3aHATHI
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Ne HaumenoBanwue pa3zzena Jlexunn JIa6. | Ilpakr. CPC | Bcero dopmupyemsbie
i | AMCLHMIUIAHBL paod. 3aHAT. qac. KOMIIECTEHITHA
(OIIK, I1IK)
®uiepHble TMHUM U TAaCCUBHBIE OIIK-2, OIIK-4,
YCTpPOHCTBA 10 4 8 30 52 OIIK-5, TIK-1,
IIK-2, TIK-5
1 PeryssipHbie TUHUA TIEpeIadH 2 - 4 10 16
2 Jluauu nepenaun KOHSYHON 4 i 4 10 18
ninHbl. CorjlacoBaHue
3 [TaccuBHbIE yf:TpOI/ICTBa Ha 4 4 i 10 18
OCHOBE JIMHUH Tepeavn
AHTEHHBI OIIK-2, OIIK-4,
10 12 8 30 60 OIIK-5, TIK-1,
[K-2, TTK-5
4




4 HapflMeTpLI Hepearonux 1 ’ i ) 6 10
NPUEMHBIX aHTCHH
5 JluHeliHbIe aHTCHHBI 2 4 2 6 14
6 AnepTypHbIe aHTCHHBI 4 8 2 10 24
7 AHTEHHBIE PEIIETKH 2 - 2 8 12
PacmpocTpanenue paxnoBoIH OIIK-2, OIIK-4,
10 = = 22 32 OIIK-5, TIK-1,
IK-2, I[TIK-5
8 OO1111e BOMPOCHI TCOPHH.
PacnpocTpaneHne 3eMHBIX 3 - - 6 9
paIroBOIH
9 PacnpocTpaneHne pauoBOIIH B 3 i i 6 9
Tpomocgepe
10 | PacnpocTpaHeHue pajiuOBOIH B
noHoc(depe 1 Ha KOCMHIECKHUX 4 - - 10 14
Tpaccax
Hroro: 30 16 16 82 144
5.2. Conep:xanue pa3/ies0B JeKIIHOHHOTO Kypca (30 yacos)
Ne HaumeHnoBanue Coaep:xanue pasgea Tpynoém- | ®opmupyemble
n/n | pasgeia KOCTh KOMIIeTeHI[HH
JMCUMILTHHBI (uac.) (OK, IIK)
®unepHble TUHUA 10 OIIK-2, OIIK-4,
M ITaCCHUBHBIC TIK-1, TIK-5
YCTpOWCTBa
1 PerynspHsie JluHuK: ABYXIPOBOIHBIE, KOAKCUAIIBLHBIE, ITOJIbIE 2
JIMHUM Niepeiadu BOJTHOBO/IbI, BOJIOKOHHO-ONTHYECKUE JTMHUH.
CTpyKTypHl 1OJIEH, TEXHUUECKHE XapaKTEPHUCTHKH,
TIPUMEHEHNSI.
2 Jluann nepenaun | @opmyia TpaHcopmManus CONPOTHBICHHUH. 4
KoHeuyHol anuHbl. | Kpyrosas nquarpamma Bonbsnepra-Cmura.
CornacoBanue CornacoBaHHBIE U pEaKTHBHbIE HATPY3KH, MIICH)HI.
VY3K0Mo00CcHOE coriacoBanue. YeTBepTbBOIHOBBII
TpaHnchopmarop. MeTo 1 KOMICHCUPYIOIIHUX
PEaKTUBHOCTEH COrNIacOBaHUS TPOU3BOJILHBIX
Harpy3ok. lllupokononocHoe coriacoBaHue.
3 IlaccuBHEBIC BonHoBo# u kiaccuyeckuil noaxoasl. Matpuina 4
ycTpoiicTBa Ha paccestaust. OTpaHHYEeHNS HA 3JIEMEHTHI MAaTPHII,
OCHOBE JINHU HaJlaraeéMble YCJIOBHSIMH B3aUMHOCTH, CHMMETPUH 1
nepeadn HeJIMCCUIIaTUBHOCTH. [IpuMephl cocTaBiIeHus
MaTpHIl JUIsl YETHIPEX-, IIECTU- U
BOCBMHMITOIIOCHUKOB. Kacka/Hble COeAMHEHNUS
MHOTOIOJIFOCHUKOB. [IpHHIMIT IEKOMIIO3U Y.
AJNTOpUTM 00BETUHEHNS YCTPOMCTB B OO TPAKT.
AHTEHHEBI 10 OIIK-2, OIIK-4,
[K-1, I[IK-5
4 [Mapamerpsr JanpHss, NpOMEXyTOYHAs! ¥ OJIVDKHSIS 30HBI 2
TepeIatoNuX 1 n3IydeHust anTeHH. KoMmIulekcHast BeKTopHast
NpUEMHBIX aHTEHH | JMarpaMma HalpaBJIeHHOCTH, mosipusanus, KH/,
kod(punreHT ycunenus, 3¢ GeKTUBHAS JJTMHA U
wromans anteHH. [llymoBast Temmneparypa.
5
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JInHeitnple
AHTEHHBI

CHUMMeTpHUYHBIN BUOpaATOp, €ro quarpaMmma
HaINpaBJIEHHOCTH, BXOAHOE CONPOTHUBIICHHUE.
ITerneoOpasubIit BUOpaTop ITucronpkopca.
[upoxomonocHbie BUOpaTopsl. HecuMmMeTpudaHbIe
IITEIpeBBIe BUOpaTOphl. CBsA3aHHBIE BHOPATOPHI.
IIpumenenus.

AnepTypHble
AQHTEHHBI

BHeHsist ¥ BHyTpEHHSIS 331241 TEOPHU
arnepTypHbIX aHTEHH U METOABI UX PEIICHHUS.
Koadpunuuent ucnonb3oBaHus MoBEpXHOCTH
aHTCHHBL. BOJIHOBOHBIE M PYIIOPHBIC aHTCHHBI.
JInH30BBIC M 3epKalibHBIC AaHTCHHBI. AHTEHHBI C
BEIHECEHHBIM 00iy4areneM. CIyTHHKOBEIC
nepearole aHTEeHHBI C KOHTYPHBIMH 30HaMH
obciykuBaHusl. KoHCTpyKIMHK, IPUMEHEHHS.

AHTeHHbBIE
peleTKu

JluHeltHbIe HENPEPBIBHBIC U JUCKPETHBIE aHTCHHBIE
cucremsl. Teopema 0 IepeMHOKEHUN AUATPaMM
HaIpaBICHHOCTU. AHAJIN3 MHOXKUTEINS PELIETKH.
BonHOBOIHO-1IIE/IEBbIE aHTEHHBIE PEIIETKH.
JIMpEeKTOpHBIE U JOTONEPUOINIECKIE aHTCHHBI.
daznpoBaHHbIC AHTEHHBIE PEIIETKH.

Pacnpoctpanenne
PanuoBOIH

10

OIIK-2, OTTK-4,
TK-1, [IK-5

OO01u1re Bonpocs
TEOpHU.
Pacnpoctpanenue
3CMHBIX
panroBOIH

CocraB u ctpoenue armocdeps! 3emin. Ouznueckue
SIBJICHUS [TPU PacIpOCTPaHEHHUH BOJIH.
Knaccudukarnms paanoBosH 1o Auamnazony u
croco0y pacnpocrpanenus. ©opMyisl uxeaabHO
panuonepenadl 1 MHOXHTEIb OCIa0IeHUs.
Omnpenenenne 001acTH IPOCTPAHCTBA,
CYIIECTBEHHOH NP pacpOCTPaHEHUH PaIHOBOJIH.
Pacuér nomns npu NOAHATHIX aHTCHHAX B 30HE
psAMOH BUAMMOCTH. MIHTEpdepeHnoHHbIE
¢dopmyisl. 30Ha, CyIIECTBEHHAS [IPU OTPAKCHUH.
JII/IanaMMI)I HapaBJICHHOCTU MOAHATHIX aHTCHH.
VYuer chepruyHOCTH 3eMIIH IPU PaCIPOCTPAHEHUH
PaavOBOIJIH B OCBEIIEHHOM 30He. Pacy€r noiist npu
HM3KO PacroiOKEHHbIX aHTeHHax. Pacripoctpanenue
PaaAMOBOJH B TOPOJACKUX YCIOBHAX.

Pacnipoctpanenne
panvoBOIH B

Tpomocdepe

Crpoenue Tponocdepsl, € IeKTpHIecKre
napaMmeTpsl. PacnipocTpanenue pasinoBoiH B
HEOZHOPOAHOU Tponocdepe. SBieHne pedpakunu.
OkBuUBaJCHTHBIN paguyc 3emiu. CBepxpedpaxiius.
Paccesinure panuoBoiH Ha TporochepHbIX
HEOHOPOHOCTsIX. JlanbHee TporocepHoe
pacnpoctpanenue (I TP). [Tornomenue paaroBoyH B

Tpomocdepe.

10

PacmipocTpanenue
PaJHOBOJIH B
noHocgepe u Ha
KOCMHYECKHX
Tpaccax

Crpoenue nonochepsl. duznveckre NPUIHHBI
o0pazoBaHus HoHOChepbl. ndnekrpudeckas
IIPOHUIIAEMOCTb HOHOC(]Epbl. XapaKkTepucTuka
noHocgepHbIx cioeB. Kputuiueckne n
MaKCHMaJIbHbIE YaCTOThI. BimsiHMe MarHUTHOTO TI0JISt
3emIn Ha pacrpoCcTpaHeHUE PaIOBOJIH B
noHochepe. OCOOEHHOCTH pacpOCTpaHEHUE
KOPOTKHUX BOJIH, TPOTHO3 MaKCUMaJIbHO
MIPUMEHUMBIX YaCTOT Ha HOHOC(EPHBIX CTAHIIMSX,
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Tpaccax.

MITY u HITY, 3amupanusi ¥ 30HbI MOJTYaHUSI.
Pacnpoctpanenue paanoBOIH Ha KOCMHYECKIX

5.3 Pa3znenbl AUCUMIIIMHBI M MEKTUCUMIITIMHAPHBIE CBSA3M ¢ 00ecreYHuBaIOIIUMU
(mpeabiAymuMu) U odecnedyuBaeMbIMH (MOCTETYOIMMEU) TUCHUIITIMHAMEA

Ne HanmenoBanune o0ecrieunBaroIInx
n/ (mpenpinynmx) u 00ecTIeYNBacMbIX
T (mocneAyIomuX) AUCIUTLTHH

Ne Ne paznenoB JaHHOW OWCHIUIUIMHBI U3 Ta0IL5. 1,

obecriedrBaeMbIX (ITOCTEIYIOIINX ) TUCIUILIINH

JUTSl KOTOPBIX HEOOXOMMO U3yUYCHHUE
obecrnieunBarOmuX (TIPEIBIIYIINX) U

1]2]3/4]5]6]7]8]9]10

IpenmecTByomMe JHCHUILTHHBI

Ta HHTEJUIEKTYyaIbHOW COOCTBEHHOCTH

1 | OcHOBBI HAYYHBIX MCCIICIOBAHUI H 3aIIIH- +

- - + - - - + - -

Hocaenywmne AUCHUATLTHHBI

NN

5.4 CoorBercTBHEe KOMIIeTeHUHH, GopMHpPYeMbIX NPH H3yYeHHH JAWCUMILIMHbI, 1 BHI0B

3aHATHH
Kommnerenun JI JIP II CPC DopMBbl KOHTPOJIS
OIIK-2, OIIK-4, + + + + Omnpoc Ha JeKIusX, 1JabopaTopHbIX paboTax u
OIIK-5, IIK-1, NpaKTHYECKUX 3aHATUsIX. KOHTpOoJIbHBIE paboThI,
TIK-2, IIK-5 TECTHI, DK3aMEH
OIIK-2, OIIK-4, + + + BrinonHenue 3aganuii Mo NPaKTUYECKUM 3aHITHSIM,
OIIK-5, TIK-1, 3amIuTa OTIETOB IO Ja0OPATOPHBIM paboTam
[1K-2, T[IK-5
OIIK-2, OIIK-4, + + + + AKTHBHOCTb Ha 3aHATHIX U CBOEBPEMEHHOE
OIIK-5, IIK-1, BBITIOJTHEHHE 3aJaHUH
IK-2, ITK-5

JI — mexust, JIP — mabopatoprast pabota, I1 — npaktuka, CPC — camocTosTenpHast paboTa CTyJeHTA.

6. METOIbI 1 ®OPMbI OPTAHU3AIIUU OBYYEHUS. TEXHOJIOI'MN
NHTEPAKTUBHOI'O OBYYEHUA

I[J'ISI YCII€UIHOTO OCBOCHHUA MOWCHHUILIMHBI TIPUMCHAIOTCA Pa3IMYHBIC O6pa30BaTCJ'H)HI)Ie
TEXHOJIOTUHM, KOTOpbIE O0ECleuYnBalOT JOCTHXKEHHE IUIAHUPYEMBbIX pe3yIbTaToOB OO0Yy4eHUs
COIJIACHO OCHOBHOI 00pa3oBaTeIbHOM Mporpamme U ¢ y4€ToM TpeOoBaHU K 00BEMY 3aHITHI B

UHTEPaKTUBHOM (Gopme.

Meronu PO e | o | TP | Boero
3aHATHA

OO6patHas cBs3b (OMPOCH HA JICKITUIX, HA

MPAKTUYECKUX 3aHITHAX, IPH 2 4 4 10

MPOBEICHUH J1a00paTOPHBIX PadoT)

PaGora B xomaH/ie (BBITIOTHEHUE

J1a00PaTOPHBIX pabOT, COCTABIICHUE U - 6 - 6

3aIlHUTa OTYETOB)

NToro nHTEpaKTUBHBIX 3aHATHHA 2 6 4 16
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7. JABOPATOPHBII IPAKTUKYM (16 uacos)

Ne pazpmena HaumenoBanwne mabopaTopHBIX padoT Tpymo- OIIK, IIK
JHCIATUTHHBL EMKOCTD
(qac.)
2,3 HccnenoBanue GeppuTOBBIX BEHTHIICH U IIUPKYJISATOPOB 4 OIIK-5,
IK-1,
5 UccnenoBanue quaieKTpUUECKUX aHTEHH 4
6 HccenenoBanue nuarpaMmbl HaIpaBJIEHHOCTH
napaboJIMYecKOil aHTEHHBI 10 U3MEPEHUSIM OIS B 4
JanbHel 1 ONKHEeH 30HaX
6 I/ICCJ'IC,I[OBaHI/IC BJIMAHUSA paclIipCaciICHus I10JIA B 4
PACKPbBIBC aHTCHHBI HA eé JuarpaMMmy HallpaBJICHHOCTH
8. IPAKTUYECKUE 3AHSTUS (16 yacos)
No No paznena Kon-Bo OIIK,
/1 | AUCUMIUIMHBI HaumenoBaHue NpakTU4ECKUX 3aHATUN 4acoB IK
1 1 JIvanm nepenaun ¢ T-BomHaMu BoTHOBOIBI 2 OIIK-5, ITK-1,
2 2 Harpysxenusie oTpe3ku GuaepoB. Y3KOMOJIOCHOE U 2 IIK-2, TIK-5
IIAPOKOITOJIOCHOE COIIACOBAHUE.
3 1-3 KontponbHas padota «DunepHbie TPAKTHD 2
4 4 [TapamMeTpsl U XapaKTEepUCTUKUA AHTEHH 2
5 5 JIuHeliHble aHTEHHBI 2
6 6 AnepTypHbIC aHTCHHBI 2
7 4-7 Tect «AHTeHHBIY. OOCYXICHHE PE3yTbTaTOB 2
8 8-10 KonTposbHas padora «PacnpocTpaHeHue pajaruoBOIH 2
9. CAMOCTOSTEJIBHASA PABOTA (82 yaca)
Ne | Paznmenst TemaTuka caMOCTOSTENLHOM Tpyno- Komnerenuuu | KoHTposib BEIIOTHEHMS
1/ | IUCHMIUIAHEI U3 paboThI EMKOCTH paboThI
n | Tabmn. 5.1 (Oemanuzayus) (dac.)
1 1-10 ITpopaboTka JIEKIIHOHHOTO 30 OIIK-2, OIIK-4, | Koncnekr, ompoc.
Marepuaa. IIK-1, TIK-5
2. 1-10 IMoaroToBKa K MPaKTHIECKUM OIIK-5, TIK-1, | IIpoBepka momamrHHX
3aHATHAM, KOHTPOJIbHBIM 36 I1K-2, IIK-5 3a/laHu# 10 IPAKTHKAM,
paboTam, TECTHPOBAHHUIO. KOHTPOJIBHBIX PadoT,
TECTOB.
3. 1-10 IToaroToBka k 1a60pPaTOPHBIM OIIK-5, TIK-1, | IIpoBepka oT4€TOB 1O
paboTaM u cocTaBICHHE 16 1a00paTOPHBIM
OTYETOB paboram
Bceero: 82

10. IPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
He npenycmoTpeHs! yueOHBIM MIIaHOM
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11. BAJLVIBHO-PEUTUHIT OBASI CUCTEMA

METO/JUKA TEKYIIEI'O KOHTPOJISA OCBOEHUSA JUCHUIIJINHBI

OcymectBisiercss B cooTBeTcTBUM C IloJiodkeHHeM O MOpPs/IKe HCIOJIb30BAHHUA
PETHHIOBOM CHCTEMBI /ISl OIIEHKH YCIIeBaeMOCTH CTYAeHTOB (mpuka3 pexropa 25.02.2010
Ne 1902) u ocHoBaHa Ha OaNIbHO-PEUTHHIOBOW CHUCTEME OIICHKH YCIIEBAEMOCTH, KOTOpas
BKJIIOYAET TeKYIIMI KOHTPOJIb BBINOJIHEHHUS 3JIEMEHTOB 00beMa JUCLHMIUIMHBI 110 3JIEMEHTaM
KOHTPOJISI C IIOJIBEJIEHUEM TEKYIIETO PEUTHHTA.

IIpaBuiaa ¢popMHpOBaHHS NATHOANIBHBIX OLEHOK 32 KaXIyH0 KOHTPOJbHYIO TOUKY
(KT1, KT2) ocymiecTBisieTcs myTeM OKpPYIJICHUS BEIMYUHBI, PACCUUTAHHOH 11O popmyIie:

KTX| (Cymma _6amnos, _nabpannas _x _ KTx)*5

=12 Tpebyemas _cymma _6anios _no _6anibHOl _ packiaoke

HroroBplii KOHTPOJIb OCBOEHHSl TUCHMIUIMHBI OCYIIECTBISETCA Ha 53K3aMEHE I10
TPATUIIMOHHON NATHOAIPHON mmKaye. OOs3aTelbHBIM YCIOBUEM Tepe]] CAadeil 3K3aMeHa
SBIISICTCS BBIIIOJHEHHE CTYJIECHTOM HEOOXOAMMBIX MO paboueil mporpamme sl AUCUUIUIAHBI
BUJIOB 3aHATUI: BBINOJHCHHE W 3allUTa Pe3yJbTaTOB JIA0OPATOPHBIX Pa0OT, BBHIMOJHECHUE
KOHTPOJILHBIX Pa0OT M 3a/JaHUH HA MPAKTHUECKUX 3aHATHSIX.

DK3aMEHAIMOHHBIN OWJIET COJEP>KUT TPU BoOIMpoca. MakcUMalbHas OICHKA 32 KaXKIIbIi
Bonpoc cocraBisier 10 OamnoB. MakcumanbHas SK3aMEHAllMOHHas olieHKa coctasisier 30
OaroB. DK3aMeHaIMOHHAs cocTapistomas MmeHee 10 6anoB — 3K3aMeH He CliaH.

®opMHpOBaHHE MTOTOBOH CYMMBbI 0AJJIOB OCYIIECTBIISICTCS ITyTE€M CYMMHUPOBAHHS
cemecTpoBoi (0 70 6anIoB) M SK3aMEHAIMOHHOM cocTaBisromuX (10 30 6amioB).

Taoauna 11.1 Pacnpenesnenue 0a/U10B B ceMecTpe

MakcuManbHbINA N N
MakcuManbHbINA MakcuManbHbINA
6amr Ha 1-yro
. 0aut 3a mepuox 0aut 3a mepuox Bcero 3a
DeMeHTHl YIeOHO! NeATeIIFHOCTH | KOHTPOJIBHYIO
mexay 1KT u mexay 2KT una | cemectp
TOYKY C Hayasa
2KT KOHEI ceMecTpa
ceMecTpa
TocenieHue 3aHsITUR 4 3 3 10
KontponsHbIe paboTHI HA 8 8 16
MPAKTUYICCKUX 3aHATHUIX
Pacuéraple mpakTHyeckue 3aganus | 6 6 4 16
BrinonHenue u 3amura
o 8 8 16
1a00paTOpHBIX paboT
KoMnoHEeHT CBOEBPEeMEHHOCTH 4 4 4 12
HToro MakcumMyM 3a MepHoz: 22 29 19 70
Crnaga 5k3aMeHa (MAKCUMYM) 30
Hapacraommum HTorom 22 51 70 100

Tab6anna 11.2 Ilepecuyér 60a/1510B B OLICHKH 32 KOHTPOJIbHBIC TOYKH

Basuibl Ha 1aTy KOHTPOJILHOM TOYKH Ouenka
> 90 % ot MakcuMabHOM cymMMBI OamoB Ha gaty KT 5
Ot 70% 1o 89% oT MakcumMansHON cyMMBI O0amioB Ha naty KT 4
Ot 60% 10 69% oT MakcuMalbHOI cymMMbl OaiutoB Ha naty KT 3
<60 % ot MakcuMabHON CyMMBI 6asutoB Ha naty KT 2

Tabiuua 11.3 Ilepecyér cyMmbl 02J1U10B B TPAAUIUOHHYIO M MEKAYHAPOIHYIO OLlCHKH

Hrorosasi cyMmma 6217108, yYUTBIBAEeT

Onenka (I'OC) N
YCHEUIHO CAAHHBIN IK3aMeH

Ouenka (ECTS)
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5 (oTM4HO) (3aYTEHO) 90-100 A (oTIH49HO)

4 ) 85 -89 B (ouens xopoio)
xopottio 7584 C (xopommo)
(3aureno)
70-74 D (ymoBieTBOpHTEIHHO)
3 (YIOBJIETBOPUTEIIHLHO) 65 - 69 e P
(3auTteHo) 60 - 64 E (mocpencTBeHHO)

2 (HeYHOBJIETBOPUTEIHHO),

Huzke 60 6a/10B F (HeynoBiaeTBOpUTEIHHO)
(He 3auTeHO)

12. YYHEBHO-METOAUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHHUE
JAUCHUIIVINHBI.

12.1 OcHoBHasi IMTEpaTypa:

1. PacnpoctpaHeHne pagMoOBONH W aHTEHHO-(QHICpHBIE YCTpoiicTBa [DIEKTPOHHBIA pecypc]:
VYuebnoe nocodue ¢ rpupom Cu6POYMO / Bysuos F0.1., Tommn I'.T.; Tomck: TYCVYP, 2013. —
300 c. — Pexxum noctyma: http://edu.tusur.ru/training/publications/3608

2. AwnTeHHBI [DnekTpoHHbIH pecype]: YueoHoe nmocodue / [ommn I'. I'.; Tomck: TYCVYP, 2012. —
145 c. — Pexxum noctyma: http://edu.tusur.ru/training/publications/2794
12.2 JlonoJsiHMTeJIbHAS JINTEPaTypa:

3. VerpoiictBa CBY u anTeHHbI [ DeKTpOHHBIH pecypc]: YuebHoe nmocobue / B. A. 3aMoTpHHCKHA,
JLU. llanruna; Tomck: TYCYP, 2012. — 223 c. — Pexxum nocTyma:
http://edu.tusur.ru/training/publications/712

4. VYcrpoiictBa CBY u anTennsr: Yuebnuk mis By3os/ JI.1. Bockpecerckuii u ap. — M.:
Pannorexnuka, 2006. — 375¢. (20 3k3.)

5. T.A. EpoxuH u Jp. AHTeHHO-QHUIEPHBIE YCTPOMCTBA M PACHpPOCTPaHEHHE DPAIMOBOIH. M.:
Topstaast muaust — Tenexom, 2004. — 491 c. (42)

12.3 YueOHO-MeTONMYECKHE OCOOHS U IPOrpaMMHOE oDecnedeHHe

12.3.1 Ob6s3aTeIbHBIE Y4€OHO-METOANYECKUE TTOCOOHS:

6. Ycrpotictea CBY u aHTeHHBI [DNeKTpOHHBIN pecypc]: Y4ueOHO-METOIUYEeCcKOoe IOCOOue IIo
OpTraHM3aliHA CaMOCTOATENbHON padoThl ctyneHToB / . I'. I'ommu — Tomck: TYCYP, 2010. — 42 c.
Pexxum mocryna:http://edu.tusur.ru/training/publications/7

7. CkanspHbIil aHanu3aTop mnapamerpoB uene P2M [OnexTpoHHBIH pecypc]: PykoBonmcTBo k
naboparopHoit padore / [omun I'.T'., ®areeB A.B. Tomck: TYCVYP, 2012. — 36 ¢. — Pexum noctymna
:http://edu.tusur.ru/training/publications/3729

8. MccnenoBanue auarpaMMbl HAIPaBICHHOCTH NMapaboM4ecKoi aHTEHHBI 110 U3MEPEHUSIM TOJIS B
JanpHel u OnvkHel 30Hax [DneKTpoHHbIH pecypc]: PykoBoacTBo k naboparopHoit padote / I'ommu
rr., ®oareee AB. - Tomck: TYCYP, 2013. - 18 c¢. Pexum pgocryna:
http://edu.tusur.ru/training/publications/3700

9. HccnenoBaHue AUAIIEKTPUIECKUX AHTEHH [ DJIEKTPOHHBIHN pecypc]: PykoBoncTBo k 1abopaTopHOi
pabote / I'ommn I'.T"., ®ateeB A.B. — Tomck: TYCVYP, 2013. — 23 c. Pexxum nocryna:
http://edu.tusur.ru/training/publications/3722

10. HccnenoBanue heppUTOBBIX BEHTHICH U IUPKYISATOPOB [ DNEKTPOHHBIH pecypc]: PykoBoacTBo
K 1aboparopHoi padore // [lagycosa E. B., Coxonosa XX. M., Hukudopos A.H., datee A.B. —
Tomck: TYCVYP, 2013. — 27 ¢. Peskum poctyma: http://edu.tusur.ru/training/publications/3730

11. HccnenoBanue BIUSHHUS paclpefesieHus I0JiI B pPAacKphlBE AHTEHHBI Ha €€ Jauarpammy
HaNpaBJICHHOCTH [DJEeKTpoHHBIN pecypc]: PykoBoacTBo k jnaboparopHoit pabdore / T'ommn I'.I.,
®atees A.B., Illanruna JL.U.— Tomck: TYCYP, 2013. — 28 <c¢. Pexum pgocryna:
http://edu.tusur.ru/training/publications/3699

12. T'ommH I'.I'. AnTennsl u ¢puaepsl. COOpHUK 331a4 ¢ GopMyTaMu M PELICHUSIMU [ DJIEKTPOHHBIN
pecypc]: Yueonoe mocobue. — Tomck: TYCYP. — 2012. — 237c¢. (yueOHO-MeTOIMYECKOE [TOCOOHE 110
npakTHIeCKUM 3aHaTUsiM) Pesxkxum noctyma: http://edu.tusur.ru/training/publications/2795
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12.3.2 YueOHO-MeTOANYECKHE TOCOOHS JISA JINL C OTPAHNYECHHBIMH BO3MOKHOCTSIMH
310pPOBbS
Y4eOHO-MeTOINYECKHE MaTePHAaJIbl JJIsi CAMOCTOSTEILHON U ayTUTOPHOI paboThI
00yJaloNIMXCs U3 YUCIIa HHBAIUIOB ITPEOCTABISIOTCS B (hOpMax, aflaiTHPOBAHHBIX K
OTPaHUYEHUSM HX 370POBbS U BOCIIPUATHA HH(POPMALIUH.
JL1s1 JIMI ¢ HApYIIeHUsIMH 3PeHus .
- B (hOopMe 3IEKTPOHHOTO JOKYMEHTA;
- B IIeYaTHON (OopMe YBEITUUYECHHBIM MIPH(TOM.
JU1s1 JIMI ¢ HAPYIIeHHSIMH CJIyXa:
- B (hOpMeE 3IEKTPOHHOTO JOKYMEHTA;
- B [IEYaTHOU opme.
J1s un ¢ HapyLIeHUsIMHU OTIOPHO-IBUIaTeIbHOI0 anmapara:
- B (hOpMe IEKTPOHHOTO JOKYMEHTA;
- B IeUaTHOM Gopme.

12.4 ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI U TPedyeMoe
NporpaMMHoe odecreyeHue

1. Springer Journals — moJHOTEKCTOBAsT KOJUICKIIHSI JICKTPOHHBIX KYPHAJIOB M3/1aTEeIbCTBA
Springer. [Dnextponnsiii pecype]. URL: http://link.springer.com/

2. OOpa3zoBaTenpHbIi MopTad B cBOOOAHOM joctyme: «Dusmka, XUMHUS, MaTeMaTHKa
CTyJeHTaM U LKoibHUKaM. OOpazoBatenbHblil mpoekT A.H. Bapruna». [DneKkTpoHHbII
pecypc]. URL_http://www.ph4s.ru/; (nara oopamienus 14.01.2017)

3. Hayunas osnekrponnas Oubimoreka eLIBRARY.RU. [Onekrponnsiii pecype]. URL
http://elibrary.ru/defaultx.asp; (nara oopamenus 14.01.2017)

4. VYuuBepcuterckas uH(popManuoHHas cuctema Poccus. [DnextponHbiii pecype]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (nara odpamenus 14.01.2017)

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
13.1 O0mme TpeOOBAHUS K MATEPHAIBLHO-TEXHHYECKOMY 00eCIIeYCHHI0 TUCIUIINHBI

Jns mpoBeneHHUs 3aHATHIH JIEKIMOHHOTO THIA, TPYNNOBBIX M HHIMBHIYAJBHBIX
KOHCYJIbTALMI, TeKylero KOHTPOJIS W THPOMEKYTOYHOH AaTTecTallMi HCIOJIb3YIOTCS
y4deOHbIE ayAUTOPUHU, C KOJMYECTBOM IOCATOYHBIX MECT He MeHee 22-24, o0opyaoBaHHBIE
JIOCKOH U cTaHaapTHON yueOHoI Mebenbro. MIMetoTcest HarfsAHble TOcoOus B BUJIE TIpe3eHTalui
110 JICKIIMOHHBIM pa3zeiaM JUCIHUIUTHHEI.

s mpoBeneHus J1a00OPATOPHBIX 3aHATHH MCIOJIB3YyeTCs YydeOHO-HccieIoBaTenbeKast
nabopatopusi «MUKPOBOJTHOBasE TEXHUKa», pacmoyiokeHHas 1o azapecy 634034, r. Tomck,
Bepumnauna ynuna, a. 74, 3 stax, ayn. 328 PTK. CocraB obGopynoBanusi: yyeOHast meOelb;
KOMITbIOTEpHl Kiacca He Huxke Intel Pentium G3220 (3.0GHz/4Mb)/4AGB RAM/ 500GB c
HIMPOKONOJIOCHBIM JIOCTyNoM B Internet,— 12 1mT; JUIEH3MOHHOE MpOorpaMMHOE obOecreueHue,
nakeThl Bepcuen He Hke: Microsoft Windows XP Professional with SP3; Visual Studio 2008
EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5;
U3MepUTeNbHBIe TPUOOpPHI 1 yeTporicTBa CBY nnana3ona (CKaysipHbIe U BEKTOPHBIE H3MEPUTEIN
napaMeTpoB Liernel, ocuiorpadpl, TeHEpPaTOPbl U MPUEMHUKN, U3MEPUTEIbHBIC TUHUN).

ABTOMaTH3MpOBaHHBIE  pabo4yme  Mecrta  Juid  pacuéra,  MOACITUPOBAHHS |
HKCIEPUMEHTAIBHOTO HccienoBanus yctpoiictB CBY u aHTEHH pacrofioKeHbl B JabopaTopuu
I'TIO «CBY snexktponuka» (ayn. 324, PTK).

Jiss caMocTosiTeIbHOM PadoThl HUCHONb3yeTcs y4yeOHas ayAuTopusi (KOMITbIOTEPHBIH
KJlacc), pacronoxerHas mo aapecy 634034, r. Tomck, Bepmmunna ymuna, a. 74, 3 srtax,
ayn.337-b. CoctaB obopynoBanusi: YuebHas mebenb, KommbroTepsl kiacca He Hipke [1DBM
INTEL Celerom D336 2.81Tu. - 10 mr.; Komnsroreps! nogkmodensl k cetn MHTEPHET u
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o0ecrneynBaOT  JIOCTYH B JJEKTPOHHYIO  MH(POPMAIMOHHO-00pa30BaTEIbHYIO  CPEdy
YHUBEPCHUTETA.

13.2 MaTepHaﬂbHO-TeXHH‘leCKoe odecmeyeHue AUCHUIIJIMHBI JIsl JIMI{ ¢ OrPAHUYCHHBIMU
BO3MOKHOCTAMH 310POBbA

OcBoenune nucuuiuivHbl JunamMu ¢ OB3 ocymiecTBisieTcss ¢ MCMONB30BAaHUEM CPEACTB
00yuyeHHst OOLIEro U CIEeHUaIbHOTO Ha3HAUEHUSL.

IIpu 0O0y4yeHMM CTYAEHTOB C HapyLIEHUSMHU CilyXa MPEAyCMOTPEHO MCIIOIb30BaHUE
3BYKOYCHJIMBAIOIIEH anmnaparypbl, MyJIbTUMEIUNHBIX CPENCTB U APYTUX TEXHUYECKUX CPEACTB
npuéma-niepenaun yueOHoi nHpopMaluu B JOCTYIHBIX (hopMax AJIsi CTYIEHTOB C HAPYIICHUSIMHU
cilyxa, MOOWJIBHOM cHUCTeMbl OOy4YeHMs A CTYIEHTOB C HWHBAJIMAHOCTHIO, MOPTATUBHOU
UHIYKIIHOHHOW CHCTEMBI. YueOHasi ayJUTOpusi, B KOTOPOH 00ydaroTCs CTYICHTHI C HAPYIICHUEM
cilyxa, 000pyi0BaHa KOMIIBIOTEPHOM TEXHUKOM, ayJMOTEXHUKOM, BUJIEOTEXHUKOU, JIEKTPOHHOMN
JIOCKOM, MYJIbTUMEUUHON CUCTEMOM.

[Tpu oOyueHHM CTYIEHTOB C HApYIIEHUSMHU 3PEHUSMHU MPEAYCMOTPEHO UCIOJIb30BAHUE B
JEKIMOHHBIX M Y4YeOHBIX ayJUTOPUAX BO3MOXXHOCTH MPOCMOTpA YJAJIEHHBIX OOBEKTOB
(HampuMep, TeKCTa Ha JIOCKEe WIM Cllaiifla Ha 3KpaHe) IpU HNOMOIIY BHJCOYBEIMYUTENEH s
yZaJIE€HHOTr0 IPOCMOTpA.

[lpuy oOydyeHUM CTYNEHTOB C HapyLICHUSMH OIOPHO-JIBUIaTEIbHOTO ammapara
UCTIONIB3YIOTCSl  aJbTEPHATUBHBIC YCTPOCTBa BBOAA HMH(POpPMAMU M JAPYrHE TEXHUYECKHE
cpeAcTBa npuema-nepeaayd yuyeOHoill mHbopMmanuu B JOCTYHHBIX (hopMmax s CTYACHTOB C
HApYIIEHUSIMUA OIOPHO-IABUTATEILHOTO ariapara, MOOUIHLHON CHCTEMbI 00YydeHUs JUIs JIFONEH C
MHBAJIMJHOCTBIO.

14 ®OHJA ONEHOYHbBIX CPEACTB U METOANYECKHUE PEKOMEHJALIUN
11O OPTAHMU3BALIMU U3YYEHUA JUCLHUIIJIMHBI

OO0BEM yacoB, MPEIyCMOTPEHHBIX YYEOHBIM IJIAHOM JJIsl U3Yy4eHMs TUCLMIUIMHBI, I10-
3BOJISIET OCBETUTHh TOJBKO Hamboyiee BakKHbIE MOMEHTBI M PACKPBITH 0a30BbIe MOHATHUS IPH
yreHun Jiekuuil. [losTroMy npu peanusanMu HOpoOrpamMMbl CTYAEHTBl JOJDKHBI paboTaTh
CaMOCTOATENIBHO KakK IpU IOBTOPEHUH JIEKIMOHHOTO Marepuana, TaK U IIpU IMOATOTOBKE K
7a00paTOPHBIM M MPAKTUYECKUM 3aHATUSAM, K KOHTPOJIBHOM paboTe WM KOJUIOKBUYMY. Jlns
obecrieuenust 3(HEKTUBHOTO YCBOEHUS CTYICHTaMH MaTepUaOB JUCIIUIUIMHBI HEOOXOJAUMO Ha
NEPBOM 3aHATUU IMO3HAKOMUTH UX C OCHOBHBIMH TIOJOXEHUSMH U TpeOOBaHMUAMHU paboueit
IIPOrpamMMBbl, C MOJUIEKAIMAMHM H3YyYEHUIO TEMaMH, CIHMCKOM OCHOBHOM M JIOIIOJIHMTEJIBHOU
JUTEPATyphl, C TOJOXKEHUSIMH OaJlJIbHO-PEHTHHIOBOM CHCTEMBbI OLIEHKH YycrmeBaemocTu. Ha
JEKUUAX HeoOXoauMo oOpaliaTh BHUMaHHE Ha OCOOCHHOCTH NMPHUMEHEHHS PaccMaTpUBaeMOIo
MaTepHaja B MOCIEIYIOUINX Kypcax, a Takxke B Oynyuei npodeccnoHaabHON nesTeabHoCTH. B
y4eOHOM TMpoliecce MPUMEHSIOTCS WHTEPAaKTUBHBIE METOJbl OOYy4YeHHUS Uil YBEIMYEHUS
3aMHTEPECOBAHHOCTH CTYIEHTOB U IOBBIIIEHUS X KOMIIETEHIIUH.

14.1 OcHoBHbIe TpeGoBaHus K (OHIY OLIEHOYHBIX CPEJACTB U MeTOAMYECKHE
PEKOMeHaluu

@DOH/1 OLIEHOYHBIX CPEJICTB U TUIIOBBIE KOHTPOJIbHBIE 3aJaHUs, UCIIOIb3YEMBIE IS OLIEHKH
c(OPMUPOBAHHOCTH W OCBOCHHS 3aKpEIUICHHBIX 32 JUCHUIUIMHOM KOMMETeHIHH Mpu
IIPOBEJICHUM TEKYILIEH, MPOMEXYTOYHOM aTTeCTally MO JTUCHUIIIMHE MPUBENEH B MPUII0KECHUH
K paboueil mporpamme.

14.2 TpeboBanusi K (P)OHIY OLEHOYHBIX CPEICTB JJIf JHI C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMU 310POBbSI

Jnst  CTyA€HTOB ¢ OTrpPAaHUYEHHBIMHA BO3MOKHOCTSIMH  3J0POBbSI  MPEIYCMOTPEHBI
JIOTIOTHUTEJIFHBIE OLIEHOYHBIE CPEJICTBA, IEPEUEHb KOTOPBIX YKa3aH B TaOIHUIIE.
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Taouuna 14 — /lonoJiHuTEIbHBIE CPEICTBA OLEHUBAHMS VISl CTYJIEHTOB ¢ MHBAJIUIHOCTHIO

Kareropun
CTYIEHTOB

Bujibl 10TOTHUATEILHBIX OLEHOYHBIX
CpeacTB

@DopMBbI KOHTPOJISI B OIIEHKH
pe3yJabTATOB 00yUeHHs

C HapyIlIeHUsAMU clTyXa

TecThl, MUCHMEHHBIE CAMOCTOSTEEHBIC
PpaboThI, BOTIPOCHI K 3a4€Ty, KOHTPOJILHBIC
paboThI

[IpeumyiecTBEHHO
MUCbMEHHAs IPOBEPKa

C HapymeHusIMu

CobecenoBanre 10 BOIIPOCcaM K 3a4eTy,

[IpeumyiiecTBEHHO yCTHAs

3peHust OIIpOC MO0 TEPMHUHAM poBepKa (MHAWBUAYAIBHO)
C HapymeHusIMu Pemenne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE PA0OTHI, TMCHMEHHBIE IIpenmyiecTBEHHO
JBUTaTEILHOTO CaMOCTOSITEIbHBIE PA0OTHI, BOIPOCHI K JUCTAaHIIMOHHBIMU METOIaMU
anmnapara 3a4eTy

C orpaHMYeHUSIMH T10

TCCTH, IIHUCbMCHHBIC CaMOCTOATCIIbHBIC

[IpenmMyiiecTBEHHO pOBEPKA
METOAAMH, UCXOS U3

00IIEME TULIMHCKUM
[MOKa3aHUAM

pa6OTI)I, BOIIPOCHI K 3a4€TY, KOHTPOJIbHBIC

paGOTHI, YCTHbIC OTBETBI COCTOSTHUSI 00yJaroIerocs: Ha
b

MOMCHT IPOBCPKHU

14.3 MeToau4yeckue peKOMEH/IAlHMHU 110 OLEHOYHBIM CPeACTBAM JJIS JIUI C
OrPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
Jns crynenroB ¢ OB3 npenycMaTtpuBaeTcst 1ocTynHas (GopMa IpeoCTaBIeHUs 3adaHnui
OLCHOYHLIX CPEACTB, 4 UMCHHO!
B IIEUaTHOH Qopme;
B IIEYaTHOM (JOpME C YBEIMUYEHHBIM HIPUPTOM;
B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
METOJIOM YTEHMsI aCCUCTEHTOM 33/1aHuUs BCIIYX;
® [IPEJOCTaBJICHHUE 33aJaHHs C HCII0JIb30BAaHUEM CYp/IONIepeBO/Ia.

CryaeHTaM ¢ MHBaJIMJIHOCTBIO YBEJIMYMBAETCS BpeMs Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIBHBIE BONPOCHL. JIJIT TaKMX CTYIEHTOB IMPEIyCMATPUBACTCS JIOCTYIHAs Qopma
IPEJOCTaBIICHHUs OTBETOB HA 33aJJaHUs, a UMEHHO:

® MHCHMEHHO Ha Oymare;

e Habop OTBETOB Ha KOMIIBIOTEPE;

e HabOp OTBETOB C MCIIOJIb30BAaHUEM YCIYT aCCHCTEHTA;
® IIPEACTaBIEHUE OTBETOB YCTHO.

[lpouenypa ouneHMBaHUS pe3ylIbTaTOB OOY4YEHHsS MHBAJIMIOB MO  JAMCLUUIUIMHE
MpeaycMaTpuBaeT NMpeaocTaBieHne nHhopmaiu B Gopmax, alalTUPOBAHHBIX K OTPAHUYCHUSIM
UX 3/I0POBbsI U BOCHPUATHUS MH(DOPMAIIH:

J1st M1 ¢ HApYIIEHUSIMU 3PeHHus .
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B IIEYaTHON (pOpME YBETMUEHHBIM HIPUPTOM.
Jlnst Inn ¢ HapyLIeHUsIMH caIyXxa:
- B (hopMe AJIEKTPOHHOTO JOKYMEHTA;
— B Ie4aTHOM Gopme.
J1s nn ¢ HapyLIeHUsIMHU OTIOPHO-IBUTIaTeIbHOI0 aNapara:
- B (hopMe AIEKTPOHHOTO JOKYMEHTA;
— B Ie4aTHOM Gopme.
[Ipu HeoOxomuMocTu i OOydarOIUXCSl € HWHBAIMIHOCTBIO Ipoleaypa
pe3yabTaTOB 00YUEHUS MOKET MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

OLCHUBaHUA

13
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1. BBeaenue

@®onp onenounslx cpeact (POC) sBnsgercs mpuiiokeHHeM K paboueil mporpamme

TUCIUIUIMHBL  «PacnpocTpaneHue paavoBONH W aHTEHHO-(QUICPHBIE YCTPOMCTBa» U
npencTaBisieT co00il COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepHalioB (TUIIOBBIC
3a/1a4d, KOHTPOJbHBIE PabOThI, TECThI) U METOJ0B MX HCIIOJIb30BAHUS, MPEIHA3HAYCHHBIX IS

HN3MEPCHUA YPOBHA JOCTHIKCHHA CTYACHTOM YCTAHOBJICHHBIX PE3YJILTATOB O6yLICHI/I$I.

dOC mno [gucUUIIIHHE
YCIIEBAEMOCTH W MPOMEXKYTOYHOM aTTeCTallid CTYICHTOB.

HCIIOJIB3YCTCHA

OpyU  TPOBEACHUM TEKYIIEr0 KOHTPOJIA
[lepeueHp 3aKkperieHHBIX 3a

JUCITUTIMHOW KOMITeTEHITNI npuBeAEH B Tabmie 1.

Ta6muma 1 — I[lepeueHs 3aKpeTUIEHHBIX 3a JUCIUTUTHHOW KOMIICTCHITHI

Kon

DopMyJIHMPOBKA KOMIIETEHUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

OIIK-2

CII0COOHOCTH UCIIOIL30BATh
Pe3yJIbTaThl OCBOEHHS JUCIIUILTHH
MPOTPaMMbI MAaTUCTPATYPBI;

JloJKeH 3HATh CYITHOCTh (PU3MYECKUX TPOLECCOB,
MPOUCXOJISIIUX MPH PACIIPOCTPAHEHUN PAJIMOBOIIH B
3€MHBIX YCIIOBHUSX C y4ETOM BIIMSHHUS MOACTHIAIONIEH
MOBEPXHOCTH, TPONOC(Epbl U HOHOCHEPHI.

Jlo/:KeH yMeTh NIPaBIIBHO BHIOPATh aHTCHHY U
(buIepHYIO IMHUIO, OLICHUTD MX MApaMeTpPhl ¥ BHIIOJIHUTD
COTJIaCOBaHUE aHTEHHO-(HICPHOTO TPAKTA.

JloKeH BAaIeTh OCHOBHBIMH MHXKEHEPHBIMH METOIAMHU
pacuéra mapaMeTpoB U XapaKTEPHCTUK aHTEHH, QUICPHBIX
TPAKTOB M BXOJSIIMX B HUX YCTPOWCTB.

OIIK-4

CIIOCOOHOCTH CAMOCTOSATEILHO
nproOpeTaTh U UCIOJIB30BATh B
IIPAKTUYECKOHU AEATEIbHOCTU HOBBIE
3HAHWS U YMEHMS B CBOEH IIPEIMETHON
o0Jactu;

JloJIzKeH 3HATh TIPUHIMIIBI AEHCTBUS, OCHOBHBIE Mapa-
METPBI U XapaKTEPUCTUKU PA3NIUYHBIX TUIIOB IIEPEJAIOLINX
Y MpUEMHBIX aHTEHH, BKII0Yast (GUIepHBIC TPAKTHI.
JosxeH yMeTh IPUMEHSTh Ha IPAKTUKE METOABI pacyéTa
U aHaJIW3a HAIPSDKEHHOCTH IOJIS B 36MHBIX YCIIOBUSX C
yu€TtoM (haKTOpOB, BIUSIONIMX HA PACIIPOCTPaHEHHUE
PafuOBOIH.

JloJIzKeH BJIajeTh OCHOBHBIMU METOJAMH y4€Ta BIUSHUS
MOBEPXHOCTH U arMocdepsl 3eMiIH Ha apaMeTpsl U
XapaKTEPUCTUKH aHTEHHBIX CHCTEM.

OIIK-5

TOTOBHOCTH O(pOPMIIATE,
MpEeICTaBIATh, JOKJIAAbIBATh U
apryMEHTHPOBAHHO 3alIUILIATh
pe3yIbTaThl BEINOJIHEHHOH padoThI,

JloJzkeH 3HATH OCHOBHBIC METOIHMKH cOOpa M aHAIIN3a
HHPOPMALINH JUTA [IPEICTABICHAS U 3alIUTHI Pe3yIbTaThI
BBITIOJTHEHHOH paOoTHI.

JonxeH ymeTb 0QOpMIISTH, IPENCTABIISITH, JOKJIAIbIBAT
Y apTyMEHTHPOBAHHO 3alIMIIATh Pe3yIbTaThl padOTHI.
JoakeH BJaieTb OCHOBHBIMUA TEXHUYECKUMU CPEICTBA-
MU ¥ IPOTPAMMHBIMU TIPOAYKTaMU JJis1 0POPMIICHUS U
MpeJICTaBJICHHSI PE3YJIbTATOB BBIMOJHEHHON paOOTHI.

IIK-1

CHOCOOHOCTH CAaMOCTOSITEIIBHO
OCYILIECTBIISITh IOCTAHOBKY 3aJauK
UCClIeIoBaHus, (POPMHUPOBAHHE IUIaHA
ero peaju3aluy, BEIOOP METOI0B
HCCIIeIOBaHUA U 00pabOTKY
pe3yJbTaToB;

JoJzkeH 3HaTh NPUHIMIIBI 1€MCTBUS, OCHOBHBIE Mapa-
METPBI U XapaKTePUCTHKH PA3INYHBIX THIIOB MEPEIatoIInX
Y MpUEMHBIX aHTEHH, BKII0Yast (GHUIEpHBIE TPAKTHI.
JlokeH ymeTh c(OpPMYIMPOBATh IIOCTAHOBKY 33/1a4H,
BBIOpaTh METO/] IPOBECHNUS HCCIIEIOBAHMSI, TIPOBECTH
00paboTKy pe3ynbTaToB, HaTh HX (PH3HUECKYIO
MHTEPIPETALHIO.

JloJzkeH BJIageTh METOIaMH pacuéra mapameTpoB U
XapaKTEePUCTUK aHTEHHO-(QHIEPHBIX YCTPOHCTB, OCHOBaMH
UX pa3paboOTKH ¥ NPOEKTHPOBAHMUS.

MK-2

CIIOCOOHOCTH BBITIOIHATH
MOJIETUPOBaHUE OOHEKTOB U
MIPOIIECCOB C IIEJIbI0 aHAJIN3a U
ONTHUMHM3AINH UX TTAPAMETPOB C
WCIOJIb30BaHUEM UMEIOIINXCS CPEJICTB
WCCIIeIOBaHU, BKIIIOYasl CTaHAAPTHBIE
MaKeThl MPUKJIAJHBIX IPOrPaMM;

JoskeH 3HaTh OCHOBHBIE IPUHLIUIIBI U IIOJXO/bI K
MOJICIMPOBAHHIO aHTCHHO-(DUAEPHBIX YCTPOICTB,
BKJIIOYAsl CTAHIAPTHBIE MAKETHI IPUKIIAJHBIX IPOTPaMM..
JoskeH yMeTh IPUMEHSTh Ha IPAKTUKE METOABI pacuéTa
U aHaJIM3a HAIPsKEHHOCTH I0JI B 36MHBIX YCIIOBUSX C
yuéToM (haKTOpOB, BIUSIONINX HA paclpOCTPaHEHHUE
PaauoOBOJIH.

JloJIzKeH B1ajeTh METOlaMu pacuéTa napaMeTpoB U
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XapaKTEePUCTHUK aHTEHHO-(HIEPHBIX YCTPOHCTB, OCHOBAMH
UX pa3pabOTKH ¥ IPOECKTUPOBAHHSL.

K-5

TOTOBHOCTB K COCTABJICHUIO 0030pOB U
OTYETOB 110 pe3yJbTaTaM IPOBOAUMBIX
UCCIIeIOBAHU, IIOATOTOBKE HAYYHBIX
myOnuKanuii 1 3asBOK Ha m300pere-
HHS, pa3paboTKe PEeKOMEHIAIH 110
IPaKTHYECKOMY HCIIOJIB30BaHHUIO
MOJYYEHHBIX PE3YJIbTATOB.

pe3yIbTaToB;

JloJ1’KeH 3HaTh OCHOBHBIE METOAMKHN cOOpa 1 aHAIHN3a
nHpopmanuu 1 GOpMUPOBAHNS UCXOAHBIX JAHHBIX K
COCTaBJICHUIO 0030POB M OTYETOB TI0 PE3YNIbTaTaM
MPOBOAMMBIX HCCIIETOBAHUH

JloJ1:KeH yMeTh COCTaBIIATh 0030PHI M OTYETHI MO
pe3ynbTaTtaM MPOBOANMBIX HCCIIEAOBAHUM, TIOATOTOBKE
Hay4YHBIX MYOJHMKALUHA U pa3paboTke peKOMEHIAUH MO
MPAaKTHYECKOMY HCIIO0JIb30BAHHIO MOJTYYSHHBIX

JloJizKeH BJIaJeTh OCHOBHBIMU TEXHUUYECKUMHU CPEACTBA-
MH U IPOrPaMMHBIMU MPOAYKTaMH ISl O(OPMIICHHS U
NPE/ICTABIICHUS PE3YJIbTATOB BHIIOJIHEHHOH PabOTEHI.

2. @opMUpOBaHHUE U peasu3alus KOMIIeTeHI UM

2.1. Komnerenuust OITK-2: crioco6HOCTE HCIIONB30BaTh PE3yJIbTaThl OCBOSHUS UCIIUIIIAH
IPOrpaMMbl MATUCTPATYPBL.
s hopMupoBaHUS KOMIIETEHIIUU HEOOXOAMMO OCYIIECTBUTD Psifi ATAOB. DTaIlbl
(dhopMUPOBAHUS KOMITETEHITUH, TPUMEHSIIEMBIE JIJISI TOT'O BUJBI 3aHITHN U UCIIOIH3YyeMbIS
CpEeJICTBA OLICHUBAHUS IIPEICTaBICHBI B Ta0mIe 2.1.

Tabnuma 2.1.— Dransl GopMUPOBAHUS KOMIIETCHIIMH U UCTIONIB3YEMbIE CPEICTBA OICHUBAHUS

IPH PacIPOCTPAaHCHUH
PaIMOBOJH B 3MHBIX
YCIIOBHSAX C YYETOM
BIIMSIHUSL IOICTHJIAFOLICH
HOBEPXHOCTH, TPONOCHEpHI
U HOHOC(EPHI

UX TTapaMeTphl U BHITIOIHUTH
COTJIaCOBaHUE AHTECHHO-
¢unepHOTO TpaKTa

CocraB 3HATh YmMmern Baagern
Conepxanue CYIIHOCTh (PU3UUECKHUX MPaBHJILHO BEIOpaTh aHTEHHY OCHOBHBIMH MH)KEHEPHBIMH
JTaIloB MPOIIECCOB, MPOUCXOAAMUX | ¥ GUACPHYIO JIMHHUIO, OLICHUTh | METOJaMH pacuéra

IapaMeTpOB U XapaKTEPUCTHK
aHTCHH, (PUAEPHBIX TPAKTOB U
BXOJAIINX B HUX YCTPOWUCTB

Bupagbl 3ansaTuit

Jlekuuu.

['pynnoBbie KOHCYJIbTAIMH.
CamocrosTensHas paboTa
CTY/ICHTOB .

Jlekiuu.

[IpakTrueckue 3aHATHS.
KonTtposbHbie paboTHI.
TectupoBaHue.
CamocrostensHas paboTa
CTYZACHTOB.

IIpakTHueckue 3aHATUSI.
KonTtpomsHbie paboThI.
Komnoxsuym.
CamocrositensHas padorta
CTYJICHTOB.

HUcnonb3yemble
cpezacTBa
OLICHNBAHMS

KonTpons camocrosiTens-
HOU pabOTHI CTY/ICHTOB.
DK3aMeH.

[TpoBepka JOMAIIHUX
3aJlaHui 10 IPAKTUKAM. .
[TpoBepka KOHTPOIbHBIX
pa6ort. IIpoBepka TeCTOB.
KoHTponb caMocTosTenbHON
paboThI CTYJCHTOB.
DK3aMeH.

[IpoBepka nqomantHnx
3aJ]aHUH M0 TIPaKTHKaM.
[TpoBepka KOHTPOJIBHBIX
paboT. AKTUBHOCTD Ha
KoJutokBuyme. KoHTponb
CaMOCTOSTENIFHON paboOTHI
CTYAEHTOB. DK3aMeH.

OO0u1re xapakTepUCTHKY MTOKa3aTeNeil 1 KpUTEpHEB OLIEHWBAaHU KOMIIETEHIIMHU Ha BCEX Tanax
npuBeneHbl B Tabnuie 3.1.

Ta6m/1ua 3.1. O6H_II/IC XapaKTCPUCTUKU MoKa3aTeje u KpUTCPUCB OLICHUBAHWA KOMIICTCHIIUU

Tlokazarenu u kpurepuu 3HaTh Ymeth Bnaners

OTIM9HO (BBICOKHUIHA CYIIHOCTH (PU3NIECKUX MIPaBUIBHO BEIOPATH OCHOBHBIMH

YPOBEHB) MIPOIIECCOB, MTPOUCXOIAIINX AaHTEHHY U (pHuaepHyIO WH)KEHEPHBIMHU
IIPH PACIPOCTPAHEHUH JIMHHIO, OLEHUTH MX METOAAMH pacuéra
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PaIMOBOJIH B 36MHBIX rapameTpsl 1 rapameTpoB U
YCIIOBHUSX C YIETOM BIMSHHS | BBIIOJHHUTD XapaKTepPUCTUK aHTCHH,
HOACTHIIAIONIEH COTJIaCOBaHHUE aHTEHHO- | (MICPHBIX TPAKTOB H
MIOBEPXHOCTH, Tporocdepbl U | GUIEPHOro TpaKTa BXOJSIIUX B HUX
noHocheps YCTPOHCTB

Xopormo (6a30BbIH CYIITHOCTH HEKOTOPBIX TIPaBUIBHO BEIOPATH PSAIOM HH)KEHEPHBIX

YPOBCHB) (pU3NIECKUX MPOIECCOB, AaHTECHHY U QHUIepHYIO METOJIOB pacuéra
MPOUCXOIAIINX IPU JIMHHIO, OLCHUTH PSl UX | apaMeTpoB U
pacIpocTpaHeHUH napameTpsl 1 XapaKTEepUCTUK aHTEHH,
PaIUOBOJIH B 36MHBIX BBITIOJTHUTD (uepHBIX TPAKTOB U
YCIIOBUSIX C Y4ETOM BIHMSIHUSL | COTJIACOBAHME AHTEHHO- | BXOISIIMX B HUX
TIOJICTHJIAFOIIEH (bunepHOro TpakTa YCTPOWCTB
MIOBEPXHOCTH, TPONOC(HEPHI U
noHocgepsl

Y 1OBJIETBOPHUTEIILHO MIPE/CTAaBICHUE O HEKOTOPHIX | BBIOpaTh aHTEHHY U HEKOTOPBIMHU

(TIOpOTOBEBII YPOBEHB) ¢u3mIecKux mporeccax, bunepHyIo INHHIO, HWH)XEHEPHBIMA
MPOUCXOIAIIMNX PH OLICHUTh HEKOTOPBIE X | METOAAaMH pacuéra
pacupocTpaHeHHH HapaMeTpHl, apaMeTpoB U
PaIHOBOJIH B 36MHBIX 3aTpyRHIeTCS XapaKTepPUCTUK aHTCHH
YCIIOBHSAX C YYETOM BIUSIHUS | BBINOJHUTH U QumepHBIX TPAKTOB
HOACTHNIAIONICH COTJIaCOBaHUE aHTCHHO-
MIOBEPXHOCTH, Tporocdepsl 1 | GuaepHOro Tpakra
HOHOC(EPHI.

DopmMyJIHPOBKA MMOKA3ATENECH U KPUTEPUEB OLICHUBAHUA IAHHOW KOMIIETEHIIMU IIPUBECHA B

Tabaune 4.1.
Tabnuna 4.1. ®opMyMpoBKa MoKas3arenel U KPUTEPHEB OIICHUBAHUS KOMIICTCHIIUU

IToka3zarenu u KpuTepuu 3HaThb YMmers Bnanets

OTnn4HO (BBICOKHIA CYIIHOCTH (PU3MUECKHUX MPaBIJIBHO BEIOPATH OCHOBHBIMH

YPOBEHB) TIPOIIECCOB, MPOUCXOISIINX aHTeHHY U puaepHyIo HMH)XCHEPHBIMHU
TIPU paclpoOCTpaHEHUH JIMHUIO, OLICHUTH UX METO/aMH pacuéra
PaZMOBOJIH B 3eMHBIX napamMeTpsl U napamMeTpoB U
YCIIOBUSAX C yYETOM BIUSHUA | BBINOJIHUTH XapaKTepUCTHK aHTCHH,
MOJCTUIIAIOLIEH COTJIaCOBaHUE AaHTEHHO- | (PUAEPHBIX TPAKTOB
HIOBEPXHOCTH, Tporocdepsl 1 | (HUAEPHOTO TpaKTa BXOJISIINX B HUX
HoHoc(heps! YCTPOHCTB

Xoporo (6a30BbIH CYIITHOCTb HEKOTOPBIX NpaBUIBLHO BBIOPATH PAIOM HHXEHEPHBIX

YPOBEHbB) (U3MYECKHX MPOLIECCOB, aHTeHHY U QuaepHyo METOJI0B pacyéTa
TIPOUCXOISIINX TIPH JIVHUIO, OLCHUTD PSIJ UX | TapaMeTpoB U
pacIpocTpaHeHUH rapaMeTpsl 1 XapaKTEePUCTUK aHTEHH,
PaIMoOBOIH B 36MHBIX BBITTOJTHATD (UIepHBIX TPAKTOB U
YCIIOBUSIX C YYETOM BIMSIHUSL | COTJIACOBAaHME AHTEHHO- | BXOISIIMX B HUX
TIOJICTHJIATOIIE ¢bunepHOro TpakTa YCTPOHCTB
MIOBEPXHOCTH, TPONOCGhEPHI U
HoHOC(heps!

Y I0BIE€TBOPUTETHHO HpEeACTaBICHNE O HEKOTOPBIX | BBIOpPATh aHTEHHY U HEKOTOPBIMHU

(TOpOTOBBIN YPOBEHB) (usnveckux mporeccax, buaepHyIO JUHUIO, WHKEHEPHBIMU
HPOUCXOJISIIIKX ITPH OIIGHUTH HEKOTOPBIE UX | METOAAMHU pacdéra
pactpocTpaHeHUN apameTpHl, apamMeTpoB U
PaZMOBOJIH B 3eMHBIX 3aTpyAHsAeTCS XapaKTepUCTHK aHTCHH
YCIIOBHSAX C yYETOM BIUSIHUSA | BBIIOJIHUTH U QuaepHBIX TPaKTOB
MOJICTUIIAkOIL eI COTJIACOBAHUE AHTEHHO-
TIOBEPXHOCTH, Tporocdepsl U | (GuaepHOro Tpakra
noHochepsl.

2.2. Komnerenuust OIK-4: crtocoOHOCTh CaMOCTOSATENLHO TPUOOPETATh M UCTIOIB30BAThH B
NPAaKTUYECKOH J1eATeIHOCTH HOBBIE 3HAHUS U YMEHHSI B CBOEH IPeAMETHON 001acTH.

st popMupoBaHUsSI KOMIIETSHITUH HEOOXOIUMO OCYIIECTBUTD PSiJ] ATAMOB. DTaIbl
(dbopMHpOBaHUs KOMIIETEHIIUU, IPUMEHSEMBIE /ISl 3TOTO BUIbI 3aHATHH U HCIIOJIb3yeMble
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CpEICTBA OLIEHUBAHUS MIPEJICTABJICHEI B Ta0HIe 2.2.

Tabnuna 2.2-3tansl GopMUPOBaHUS KOMIIETEHIIMU U HCIIOJIb3yeMbIe CPEACTBA OL[CHUBAHUS

XapaKTEPUCTUKU
pa3JINYHBIX TUIIOB
nepeaaromnx U NpuEMHbBIX
aHTEHH, BKJIOYas
(bumepHbIC TPAKTHI

HanpspKEHHOCTH MOJIS B
3€MHBIX YCJIOBHSIX C yUETOM
(haKTOpPOB, BIUSIONINX HA
pacnpocTpaHeHue pauoOBOIH

CocraB 3Harn Ymerb Baagern
Copnepxanne TIPUHITAIIE IEHCTBUS, TIPUMEHSTH Ha TIPAKTHKE OCHOBHBIMH METOAAaMH y4ETa
3TaroB OCHOBHEBIE TTApaMEeTPHI U METOZBI pacuéTa U aHaIu3a BIMSTHUSL IOBEPXHOCTH H

aTMocdepsl 3eMIIH Ha
rapameTpsl 1
XapaKTEePUCTUKN aHTEHHBIX
CHCTEM

Bunp! 3ausatuii

Jlexuuu.

I'pynmnoBsle KOHCYIbTALIUY.

CamocrosTenpHas paboTa
CTYICHTOB.

Jlexuuu.

[TpakTHyeckue 3aHATHS.
Kontpompubie paboTHI.
TecTupoBaHue.
CamocrosiTenbHas paboTa
CTYZICHTOB.

[pakTHyeckue 3aHATHS.
KonTponbHbie paboTHI.
Komnoksuym.
CamocrosrenpHas paboTa
CTYJICHTOB.

Hcnonp3yemble
cpeacTBa
OLICHUBaHUA

Kontpons
CaMOCTOSATENIbHON pabOTHI
CTYACHTOB.

OK3aMeH.

[TpoBepka noMamHIX
3a/IaHUl 10 IPAKTUKAM
[IpoBepka KOHTPONBHBIX
pa6ort. [IpoBepka TecTOB.
KonTponb camocTosTenbHOI
paboThI CTYJCHTOB.
OK3aMeH.

IIpoBepka nqomantanx
3alaHui 10 [IPAKTUKAM.
IIpoBepka KOHTPOIBHBIX
paboT. AKTUBHOCTD Ha
KoytokBuyMme. KoHTpons
CaMOCTOSATENFHON paboOTHI
CTYJICHTOB. DK3aMeEH.

OO011e xapakTepUCTHKH ITOKa3aTeseil U KpUTepHeB OLIEHUBAHMs KOMIIETEHIIMH Ha BCEX 3Tanax
IIpUBEEHBI B Tabnuue 3.2.

Ta6mmma 3.2. O0ue XapakKTeprUCTUKH TIoKa3aTeeld U KpUTEPUEB OLICHUBAHUS KOMITCTCHIIH

3HaThb

YMeTh

Bnaners

Ilokazarenu u kpurepuu

OTnn4HO (BBICOKHUH
YPOBCHB)

HPUHITAIEI JeHCTBUS,
OCHOBHBIE ITApaMeTPhl U
XapaKTEPUCTUKH PA3ITUYHBIX
TUIIOB NEepENAIONINX U
MPUEMHBIX aHTEHH, BKIIIOYas
(dunepHbIe TPAKTHI

NPUMEHSTH Ha MPAKTHKE
MEeTOJBI pacyéra u
aHaM3a
HanpsHKEHHOCTH MOJIS B
3EMHBIX YCIIOBHSX C
y4ETOM (haKTOPOB,
BIIMSFOLINX Ha
pacIpocTpaHeHHe
PaaHOBOJIH

OCHOBHBIMM METOJIaMHU
y4€Ta BIUSHUSA
MIOBEPXHOCTU U
aTMocepsl 3eMin Ha
rapaMeTpsl U
XapaKTepUCTUKH
AHTEHHBIX CUCTEM

Xoporo (6a30BbIit
YPOBEHB)

HEKOTOPbIE MPUHIIUIIBI
JIEUCTBUS, OCHOBHBIE
napameTpsl 1
XapaKTEPUCTUKU Pa3InYHbIX
TUTIOB MEpeAaroInX 1
NPUEMHBIX aHTE€HH, BKJIIOYas
(dumepHbIC TPAKTHI

MIPUMEHSTH Ha TPaKTHKE
METO/bl pacuéra u
aHaIM3a
HaIpsKEHHOCTH TOJISI B
3EMHBIX YCIIOBUSX C
y4ETOM (haKTOPOB,
BIMSIOIIUX Ha
pacIpoCTpaHeHue
pajiuoOBONH

HEKOTOPBIMU METOJIaMHU
y4€Ta BIUSHUSA
MOBEPXHOCTH U
atMocdepsl 3emin Ha
napaMeTpsl U
XapaKTePUCTUKU
AQHTEHHBIX CUCTEM

VY 10BIETBOPUTENTBHO
(IOpOroBsIil ypOBEHD)

HWMEET MPEICTABIECHUE O
HEKOTOPBIX MPUHIUIIAX
JIeHCTBUS, OCHOBHBIX
rapaMeTpax 1 XapakTepuc-
THUKaX Pa3JIMYHbIX TUIIOB
TepearoluX U NPUEMHBIX
aHTCHH

IIPUMEHATh HA IIPAKTUKE
METOJbI pacy€ra u
aHanIM3a HanpsoKEH-
HOCTH I10JIA B 3CMHBIX
YCIOBHUSIX

Wmeer npeacrasnenue o
HEKOTOPBIX METOAAX
yu€Ta BIUSHUS TOBEPX-
HOCTH B aTMOC(EepHI
3eMim Ha TapaMeTphl U
XapaKTEePUCTUKH aHTEHH
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DopMynMpOBKa NIOKA3aTeNIeld U KPUTEPUEB OLICHUBAHUS JaHHON KOMIIETCHIIMM IIPUBE/ICHA B

Tabnuie 4.2.

Tabnuma 4.2. ®opMynupoBKa OKa3aTeleld U KpUTEPUEB OIICHUBAHUS KOMIIETCHITUN

OTnrgHO (BBICOKHIA
YPOBCHB)

TIPUHONIBI ICHCTBHA,
OCHOBHBIE ITApaMETPBI U
XapaKTEPUCTUKHU Pa3INIHBIX
THUIIOB NIEPEAAIOIINX U
NIPUEMHBIX aHTEHH, BKIIIOYas
(dunepHbIe TPAKTHI

MIPUMEHSATH Ha NMPAKTHKE
METOJIbI pacuéra u
aHanmu3a
HaINpsKEHHOCTH OIS B
3€MHBIX YCJIIOBUSIX C
yu€ToM (aKTopoB,
BIIMAIOIIUX HA

OCHOBHBIMH METOAAMHU
y4€Ta BIUSAHUA
MIOBEPXHOCTU U
aTMocdepsl 3eMIIi Ha
napamMeTpsl U
XapaKTepUCTUKU
AQHTEHHBIX CUCTEM

(TIOpOTroBHIit YPOBEHB)

HEKOTOPBIX MPUHIHUIIAX
JeHCTBUS, OCHOBHBIX

METO/Ibl pacuéra u
aHaJIM3a HaIPSDKEH-

pacnpocTpaHeHHe
palMOBOJIH
Xoporo (6a30BblIi HEKOTOPBIE MPUHITHIIBI MIPUMEHSTH Ha MPAKTHKE | HEKOTOPHIMU METOAAMHU
YpOBEHbB) JIeUCTBUS, OCHOBHBIE MeTOJIbI pacuéTa 1 yuéra BIUSHUSL
rapamMeTpsl U aHaIM3a TIOBEPXHOCTH 1
XapaKTEPUCTUKH PA3INYHBIX | HANPSDKEHHOCTH MO B | aTMocgepsl 3eMiIn Ha
THUIIOB NIEPEAAIOIINX U 3eMHBIX YCIOBHSX C rapamMeTpsl 1
NMpUEMHBIX AaHTEHH, BKJIFOYast | y4€ToM (aKToOpoOB, XapaKTEPUCTUKU
(dunepHbIe TPAKTHI BIMSIOIINX Ha AQHTEHHBIX CHCTEM
pacIpocTpaHeHHe
pasuOBOJIH
Y I0BIE€TBOPUTETHHO HMeeT NpeCTaBICHUE O NPUMEHSTh Ha npakTuke | ViMeert mpezcraBieHue o

HEKOTOPBIX METOAAX
yu€Ta BIMSHUS [IOBEPX-

AHTCHH

napaMeTpax 1 XapaKkTepuc-
THUKaX Pa3JIUYHBIX TUIIOB
TIepeIArOINX 1 TPHEMHBIX

YCIIOBUSAX

HOCTH I10JIA B 3€MHBIX

HOCTHU ¥ aTMOC(hepsI
3eMJIi Ha TapaMeTpsl U
XapaKTePUCTUKH aHTCHH

2.3. Komnerenuust OIIK-5: roTOBHOCTH 0OPMIIATE, IPEACTABIIATH, TOKIAABIBATh U
apryMEHTHPOBAHHO 3alHIIATh PE3YJIbTAThI BHIITOJIHEHHOW PaOOTHI.
s hopMupoBaHUS KOMIIETEHIIUU HEOOXOAMMO OCYIIECTBUTD Psifi ATAOB. DTaIlbl
(hopMUPOBAHUS KOMITETEHITUH, TPUMEHSIEMBIE JIJIST 3TOTO BUJIBI 3aHITHI U UCIIOIH3YEMbIe
CpEeICTBA OLIEHUBAHUS MPEJICTaBICHHI B Ta0wmIe 2.3.

Tabmuma 2.3.— Dtansl GOpMUPOBAHUS KOMIIETSHIIMH U UCTIOIL3YeMbIE CPEICTBA OICHUBAHUS

NPECTABICHHUS 1 3aIHThI
pe3yJbTaThl BBIMOJIHESHHON
paboTh

apryMEHTHPOBaHHO 3aIlNINATh
Ppe3ysbTaThl PabOTHI

CocraB 3HATh YmMmern Baagern
Conepxanue OCHOBHBIC METOJUKH cOOpa | 0hOPMIIATh, IPEICTABIIATS, OCHOBHBIMHU TEXHUYECKUMU
OTAIlIOB 1 aHaJIn3a I/IH(I)OpMaHI/II/I JJIsL JOKJIaaAbIBATh U CpeI[CTBaMI/I nu

MIPOTPaMMHBIMH MIPOyKTaMH
JUIsL 0OPMIIEHHS U
TIPEACTABICHNUS PE3yIbTaTOB
BBINTOJTHEHHOM paboThI

Bupabl 3ansaTui

Jlekuuu.

['pynnoBbie KOHCYJIbTAIMH.
CamocrosTensHas paboTa
CTY/ICHTOB .

Jlekmuu.

[IpakTrueckue 3aHATHS.
KontpospHbie paboTHI.
TectupoBaHue.
CamocrosTenbHas paboTa
CTYZACHTOB.

IIpakTHueckue 3aHATUSI.
KonTtpomsHbie paboThI.
Komnoxksuym.
CamocrosrenpHas paboTa
CTY/ICHTOB.

Hcnons3yemsie
cpencTaa
OLICHUBAaHUS

KonTpons camocrosiTenb-
HOW pabOTHI CTY/ICHTOB.
DK3aMeH.

ITpoBepka goMarHux
3aJaHUH TI0 TPAKTUKAM. .
[TpoBepka KOHTPOJIBHBIX
pa6or. [IpoBepxka TecToB.
KoHTponbs camocTosTensHON
paboThI CTYyCHTOB.
OK3aMeH.

IIpoBepka qomMamHuX
3aJJaHUi 10 IPaKTUKaM.
IIpoBepka KOHTPOIBHBIX
paboT. AKTHBHOCTb Ha
kojutokBuyme. Konrposn
CaMOCTOSTENTFHON pabOTHI
CTYAEHTOB. DK3aMeH.
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O6H_[I/I€ XapaKTepI/ICTI/IKI/I HOKa?)aTeJIeﬁ n KpI/ITepI/ICB OILICHHUBAHUA KOMIICTCHIIMU HA BCEX 3TAIlax
npuBeeHbI B TabauIe 3.3.

Tabmuua 3.3. O0uire XapaKTepUCTHKH MTOKa3aTee 1 KPUTEPUEB OLIEHUBAHHS KOMIIETEHIHH

Iloka3zarenu u Kputepuu 3HaTh YMmers Bnanets

OTIU9HO (BBICOKHIA OCHOBHBIC METOJHKH cOOpa U | 0pOPMIISATH, OCHOBHBIMH

YPOBEHB) aHanu3a MHPOPMAIUH [T MPEACTABIATS, TEXHHIECKUMHU
TIPEACTABICHNUS 1 3aIUTHI JIOKJIabIBaTh U CPEACTBAMH U
PE3yNbTaThl BBIOTHEHHON apryMEHTHPOBaHHO MIPOTPaMMHBIMHU

paboTsI

3aIIUINATh PE3YIbTATHI
paboTHI

OPOIYKTaMU JIst
odopmIIcHUS U

HpeCTaBICHUS
pe3yabTaToB
BBITIOJTHEHHOM PaboTEHI
Xoporo (6a30BbIi HEKOTOpbIe METOJMKH cOopa | opopMIIATS, HEKOTOPBIMHU
YPOBEHB) 1 aHanu3a nHGOpManuu Uil | MPEACTaBIATS, TEXHHIECKUMHU
TIPEACTABICHNUS U 3aIUTHI JIOKJIaJbIBATh U CPEACTBAMH U
PE3yIBTaThl BBINOJIHEHHON apryMEHTHPOBAaHHO MIPOTPaMMHBIMHU

paboTsl

3aIMUIIATh Pe3YIIBbTAThI
paboThI

NPOIYKTaMH JUTS
odopmIeHHS 1

MIPEICTaBICHUS
pe3yJabTaToOB pabOThI

Y I0BIE€TBOPUTETHHO 0 HEKOTOPBIX METOIUKAX 0OpMIIATH, HEKOTOPBIMU

(TOpOTrOBBIN YPOBEHB) cOopa u aHanmza MpEeACTaBIATh, TEXHUYECKUMU
uHpOPMALIUY IS JIOKJIa/IbIBaTh U CpeICTBaMU U
MIPECTABICHUS U 3aLUThI 3alUIIATh PE3YIbTaThI POTPaMMHBIMU
pe3yIbTaThl BHINOIHEHHON paboThI TPOAYKTAMU JIJISt
paboTsI odopmienns

Pe3yIbTaToOB PabOTHI

CDOpMy.]'II/IpOBKa roKasarejie u KpUTCPUCB OLICHHUBAHUA ﬂaHHOﬁ KOMIICTCHIIMU ITPHUBCJCHA B

Tabaune 4.3.

Tabnuma 4.3. @opMynrpoBKa Mokaszarenel 1 KPUTEPHEB OIICHNBAaHUS KOMIIETSHIINU

[Toka3zarenu u KpuTepuu 3HaTh Ymerb Bnaners

OTnn4HO (BBICOKHUH OCHOBHBIE METOJHMKH cOopa u | 0pOpPMIIATE, OCHOBHBIMH

YPOBEHB) aHanu3a MHPOPMAIUH JUIs MIPEJCTaBIIATD, TEeXHUYECKUMHU
NpPEACTABICHUS U 3aILUTHI JIOKJIaAbIBATh U CPEICTBaMH U
pe3yIbTaThl BHIIOIHEHHOH apryMeHTHPOBAaHHO MPOTPaMMHBIMU

paboTsI

3aIIUIIATH PE3YIIBTAThI
paboThI

NPOIYKTaMH JUTS
odopmIeHUS I

MIPECTaBICHUS
pe3yIbTaToB
BBINOJIHEHHOH paboThI
Xoporo (6a30BbIi HEKOTOpPbIe METOJMKH cOopa | opopMIIATS, HEKOTOPBIMH
YPOBEHB) 1 aHanu3a nHGOpManuy Ui | MPEACTaBIATS, TEXHUYECKUMU
NPEACTABICHUS U 3aLUTHI JIOKJIaAbIBATh U CPEICTBaMH U
pe3yIbTaThl BHIIOIHEHHOH apryMeHTHPOBAaHHO MPOTPaMMHBIMU

paboTs!

3aIUINATh PE3YJIbTAThI
paboThI

MPOAYKTaMH IS
odopmieHUS U

MpEeACTaBICHUS
pE3YJIBTATOB pabOThI
Y 10BJIETBOPUTEIIHLHO 0 HEKOTOPBIX METOJUKAX 0OpPMIIATE, HEKOTOPBIMHU
(TIOpoTOBBI YPOBEHB) cOopa n aHanmM3a HpPeJCTaBIATD, TEXHHYECKUMHU
nHpopmanuu s JIOKJIabIBaTh U CpeICcTBaMU U
TIPEACTAaBIICHNUS 1 3aIUTHI 3aIIMINATh PE3yJIbTaThl | MPOrPaMMHBIMU
pe3yIbTaThl BHINOIHEHHON paboTsl TIPOJyKTaMH JUIS
paboTsl odopmtenns

pe3ysIbTaToB paboThI
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2.4. Komnerenuus IK-1: cniocoOHOCTh caMOCTOATENBHO OCYIIECTBIATH IOCTAHOBKY 3a/1a41
uccieoBanusl, ((OpMUPOBAHME ITUIAHA €TO PeaTu3aliy, BBIOOP METOJJ0B UCCIEA0BaHMS U
00paboTKy pe3yJIbTaTOB.

Jiis hopMupoBaHUS KOMIIETEHIIUU HEOOXOAMMO OCYIIECTBUTD Psifi ATAOB. DTaIlbl
(dbopMUPOBaHUS KOMITETEHITUH, TPAMEHSIEMBIE JIJIS 3TOTO BUBI 3aHATUH M HCIIOJIb3yEeMBbIC
CpEeJICTBA OLIEHWBAHUS MIPEJICTaBICHbI B Ta0nuie 2.4.

Tabnuma 2.4.— Dtansl GOpMUPOBAHUS KOMIIETESHIIMH U UCIIOJIb3YEMbIC CPEJICTBA OIICHUBAHUS

XapaKTePUCTUKH
Pa3IIMYHBIX TUIIOB
HepeaaroiX U MPUEMHBIX
AHTEHH, BKITIOYas
(unepHbIe TPAKTHI.

NPOBENICHUS UCCIICIOBAHNS,
TIpOBECTH 00PabOTKy
pe3ynbTaToB, JaTh MX
(hu3MUECKyI0 HHTEPIIPETALHUIO.

CocraB 3Harn Ymernb Baagern
Copneprxanne TIPUHITAIIE IEHCTBUS, c(hOopMyIHPOBATh IOCTAHOBKY | METOJaMH pacdéra
3TaroB OCHOBHEBIE TTApaMeTPHl U 3a/1a4, BEIOPATh METOL apaMeTpPOB U XapaKTEPUCTUK

AHTEHHO-(HUICPHBIX
YCTPOMCTB, OCHOBAMHM UX
pa3paboTKu 1
MIPOEKTUPOBAHMUSL.

Bupagbl 3ansaTui

Jlexuun.

I'pynnoBbie KOHCYNBTALKN.

CamocrostensHas paboTa
CTYJICHTOB.

Jlekuu.

[IpakTrueckue 3aHATHS.
KoHTponbHbIe paboOTHI.
TectupoBanue.
CamocrostensHas paboTa
CTYZACHTOB.

IIpakTueckue 3aHATUS.
KoHTponbHbIe paboTHI.
Komnoxsuym.
CamocrostensHas padbota
CTYICHTOB.

Hcnonp3yemble
CpeacTBa
OLICHUBAHHMS

KonTpons camocrosiTens-
HOU pabOTHI CTY/ICHTOB.
DK3aMeH.

[TpoBepka JOMAIIHUX
3aJ[aHui TI0 IPAKTUKAM. .
[TpoBepka KOHTPOJIBHBIX
pa6ort. [IpoBepka TecTOB.
KonTponb camocTosTenbHOI
paboThI CTYJCHTOB.
DK3aMeH.

IIpoBepka nqomantHux
3aJJaHUH M0 TIPaKTHKaM.
[TpoBepka KOHTPOJIBHBIX
paboT. AKTUBHOCTD Ha
KoytokBuyMme. KoHTpons
CaMOCTOATENFHON paboTHI
CTYAEHTOB. DK3aMeH.

OO011re xapakTepUCTHKH MTOKa3aTeNeil 1 KpUTepHeB OLIEHUBAaHMsI KOMIIETEHIIMH Ha BCEX 3Tamax
npuBeieHbl B Tabnuie 3.4.

Ta6J'II/II_Ia 3.4. O6H_[I/Ie XapPaAKTCPUCTUKU IoKa3aTeliei u KpUTCPUCB OLICHUBAHNA KOMIICTCHIIUA

Ilokazarenu u kpurepuu

3HaTh

YMeTb

Bnaners

OTnn4HO (BBICOKHIM
YPOBEHB)

HPUHITAIEI JeHCTBUS,
OCHOBHBIE ITapaMeTphl U
XapaKTePUCTUKH PA3TUUHBIX
TUIIOB NEepEeNAONINX U
MPUEMHBIX AaHTEHH, BKIIIOYas
nx (QuIepHbIE TPAKTHI.

chopMyarpoBaTh
MOCTaHOBKY 3aJ[a4H,
BBIOpATh METOJ
HPOBENICHUS
UCCIIeIOBAHNS,
MIPOBECTH 00PabOTKY

MEeToZlaMu pacuéra
napaMeTpoB U
XapaKTEePUCTUK
AHTEHHO-(HICPHBIX
YCTPOMCTB, OCHOBAMH
HX pa3paboOTKH H

pe3yNbTaToB, JaTh HX MPOEKTUPOBAHHSI.
¢du3nIecKyro
MHTEPIPETALHIO.

Xoporo (6a30BbIi HEKOTOPbIE TIPHHITHIIBI chopMyIHpPOBaTh MeTo/aMHu pacuéra

YPOBEHB)

JIEHCTBUS, TAPaMETPhI U
XapaKTEPUCTUKU PA3JINIHBIX

MIOCTAaHOBKY 3a/1a4H,
BBIOpATh METO.

apaMeTpoB U
XapaKTEPUCTHK

THUIIOB MIEPEAAIOILUX U [IPOBEJICHUS AQHTEHHO-(HUIECPHBIX
NPUEMHBIX aHTEHH, BKJIIOYasl | MCCIEAOBaHUS, YCTPONCTB, OCHOBAMH
uX (umepHbIe TPAKTEHI. MIPOBECTH 00PabOTKy uX pa3paboTku u
pE3yIbTATOB IIPOEKTUPOBAHMSL
Y 10BJIETBOPUTEIIHLHO NIPUHLIMIIBI NIEHCTBUS, c(hopMyIHPOBATH METOJlaMu pacyéra

(TIOpoTOBBIii YpOBEHB)

rapameTpsl 1
XapaKTEepPUCTUKU HEKOTOPBIX
THIIOB MEPEAIOIINX U

MIOCTAHOBKY 3aJa4H,
BBIOpaTh METO]
IPOBEJICHUS

rapameTpoB 1
XapaKTEepUCTHK
HEKOTOPBIX THUIIOB
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MPpUEMHBIX AaHTCHH, BKIIIOYAs
ux QumepHbIe TPAKTHI.

HCCIIeI0BaHUs,
MOJIYIHTh PE3yNIbTaT

AHTEHHO-(HUICPHBIX
YCTPOUCTB

(DOpMy.]'II/IpOBKa roKas3arejie u KPUTCPUECB OLICHUBAHUA HaHHOI;'I KOMIICTCHI MU ITPUBEICHA B

Tabaume 4.4.

Tabnuma 4.4. ®opmynrpoBKa Mokaszarenel 1 KPUTEpPHeB OIICHUBAaHUS KOMIETEHIIUI

ITokazaTenu u xpurepuu

3HaThb

YMerh

Bnaners

OTnu4HO (BBICOKUI
YPOBEHbB)

TIPUHLIUIBL IEHCTBHSA,
OCHOBHBIE [TapaMeTPHbI 1
XapaKTEePUCTUKH Pa3IMuHBIX
THIIOB MEPENAIOIIUX 1
NIPUEMHBIX aHTEHH, BKIIIOYas
(umepHbIe TPAKTHI.

chopMyIHpOBaTh
MOCTAHOBKY 3a/1a4H,
BBIOpATh METO[
MPOBENICHUSI
HCCIIeIOBAHNUS,
TIPOBECTH 00PabOTKy

METOJlaMU pacyéra
napamMeTpoB U
XapaKTepUCTUK
AHTEHHO-(DUIEPHBIX
YCTPOUCTB, OCHOBAMH
HX pa3paboOTKH U

(TIOpOroBHIit YPOBEHD)

rapaMeTpsl U
XapaKTepUCTUKHU HEKOTOPBIX
THIIOB MEPENAIOIINX 1
TIPUEMHBIX aHTEHH, BKJIIOYAs
nx QuaepHbIC TPAKTHIL.

MOCTaHOBKY 3aJ[a4H,
BBIOpaTh METO]
HPOBENICHUS
UCCIICIOBAHNS,
TOJIyYHTh PE3yJIbTaT

pe3yNbTaTOB, 1aTh HX MIPOEKTUPOBAHUSL.
¢du3nIecKyro
MHTEPIPETALHIO.
Xopormo (6a30BbIi HEKOTOPBIE TIPHUHITHIIEI c(hopMyIHpPOBaTH METOJaMH pacdéra
YPOBEHB) JEHUCTBHS, TapaMeTpPhl U MOCTaHOBKY 3aJa4H, apameTpoB U
XapaKTEPUCTUKH Pa3INYHBIX | BBIOPATh METO[ XapaKTEePUCTHK
THUIIOB IIEpEAOLINX U MIPOBEACHUS AHTEHHO-(DUIEPHBIX
MPUEMHBIX AaHTCHH, BKIIIOYasl | MCCJICJOBAaHUS, YCTPOWUCTB, OCHOBaMHU
uXx (uaepHbIC TPAKTHIL. npoBecTH 00paboTKy uX pa3paboTKu u
pE3yNbTaTOB MPOEKTUPOBAHUS
YV 10BJIETBOPUTEIIBHO NIPUHLIMIIBL IEHCTBUS, chopMyIHpOBaTh METOJlaMU pacyéra

napamMeTpoB U
XapaKTePUCTHK
HEKOTOPBIX THUIIOB
AHTECHHO-(DUIEPHBIX
YCTPOMCTB

2.5. Komnerenuus ITK-2: cnocoOHOCTH BBINOJIHATH MOJACIMPOBAHUE OOBEKTOB M MPOIECCOB C
EJTbI0 aHAJTN3a U ONTUMU3AIMY UX MTapaMeTPOB C UCIIOIB30BAHUEM UMEIOIINXCS CPEICTB
WCCIICIOBAHMM, BKIIIOYAs CTAHIAPTHBIC MAKEThI IPUKIIATHBIX IPOIPaMM.

Z[J'ISI (bOpMI/IpOBaHI/ISI KOMIICTCHIINH HeO6XO,[[I/IMO OCYHICCTBUTDL pAM 5TAIIOB. OTarnesl
q)OpMI/IPOBaHI/ISI KOMIICTCHIMU, TPUMCHACMBIC JIA 3TOI'0 BUbI 3aHATHI 1 HCIIOJIb3YEMBIC

CpeacTBa OICHUBAHUA MPCACTABJICHBI B Ta6J'II/ILIe 2.5.

Tabnuma 2.5.— Dramnbl GopMUPOBAHUS KOMIIETEHIIUN U UCTIOJIb3yeMbIe CPEICTBA OLICHUBAHUS

MOJIETTMPOBAHUIO aHTEHHO-
(uepHBIX YCTPOKHCTB,
BKJIIOYast CTAaHAAPTHBIE

HaNpspKEHHOCTH OIS B
3€MHBIX YCIIOBHUSIX C YUETOM
(haxTOpPOB, BIUSIONINX HA

CocraB 3HATh YmMmern Baagern
Conepxanue OCHOBHBIE TIPUHLIMIILI U MPUMEHATH Ha ITPAKTUKE METOJlaMU pacyéTa
JTarnoB MOJIXO0BI K METO/Ibl pacu€Ta U aHaau3a IMapaMeTPOB U XapaKTEPUCTHUK

AHTEHHO-(HICPHBIX
YCTPOMCTB, OCHOBAMH HX
pa3paboTku u

I'pynmnoBbie KOHCYIbTALIUU.
CamocrosiTenbHas padoTa
CTY/IEHTOB .

[IpakTrueckue 3aHATHS.
KoHTponbHbIE paboTHI.
TectupoBaHue.
CamocrostensHas paboTa
CTYZACHTOB.

MAKEeThl MPUKIAJAHBIX pacupoCTpaHEeHUE PAAUOBOIH | NPOEKTUPOBAHHUS.
MIPOrpaMM.
Bunae! 3anaTui Jlexmun. Jlexium. IIpakTHdeckue 3aHATHS.

KonTtpomnsHbie paboThI.
Komnoxsuym.
CamocrostensHas pabora
CTY/EHTOB.

HUcnons3yemsle
cpeacTBa
OIICHUBAHUSA

KonTtpons camocrositens-
HOW pabOTHI CTY/ICHTOB.
OK3aMeH.

[IpoBepka nomMamHUX

3a/1aHUH 110 IPAKTHKAM. .
[IpoBepka KOHTPOJIBHBIX
pabort. [IpoBepka TecToB.

IIpoBepka nomamHux
3a/laHui 10 [IPAKTUKAM.
IIpoBepka KOHTPOIBHBIX
paboT. AKTUBHOCTh Ha
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KonTpons camocTosiTenbHON
paboThI CTYIEHTOB.
DK3aMeH.

koyuokBuyme. KoHTpoIib
CaMOCTOSITEILHON paOOTHI
CTYJIEHTOB. DK3aMeH.

OO01mure XapaKTepUCTHKH IMOKa3aTeNell i KpUTEPUEB OIEHUBAHUS KOMIICTCHIIMY Ha BCEX dTarmax
MpUBeIeHBI B TabuIe 3.5.

Tabmuua 3.5. O0ure XxapakTepUCTHKH MTOKa3aTeIe 1 KPUTEPUEB OLICHUBAHHS KOMIIETEHIHH

Iloka3zarenu u Kputepuu

3HaTh Ymers

Bnanets

OTnrgHO (BBICOKHIA
YPOBCHB)

OCHOBHEIC ITPHHITUTIGI 1
MTOJIXO/IBI K MOJICTTHPOBAaHUIO
AHTEHHO-(HUICPHBIX
YCTPOWCTB, BKJIIOYas
CTaHIapTHBIE TTAKETHI
MIPUKJIAIHBIX TPOTPaMM.

NPUMEHATH Ha IPAKTHKE
METO/IbI pacuéra u
aHamM3a
HaNpspKEHHOCTH OIS B
3€MHBIX YCIIOBHUSIX C
yuéTroM (hakTopOB,
BIIMSIIOIINX Ha
pacrnpocTpaHeHue
PaIHOBOIIH.

METOJaMHU pacyéTa
napameTpoB U
XapaKTepUCTUK
AHTEHHO-(DUIEPHBIX
YCTPOUCTB, OCHOBAMH
uX pa3paboTKu U
MPOEKTUPOBAHUS.

Xoportmo (6a30BbIi
YPOBCHB)

HEKOTOPbIE MPUHIIUIEI U
MOJXOABI K MOJAEITHPOBAHUIO
AHTCHHO-(DUIECPHBIX
YCTPOWCTB, BKIIIOYAst
CTaHIApTHBIEC MAKEThI
MIPUKIIAJHBIX IPOTPaMM.

NPUMEHSATH Ha IPAKTHKE
HEKOTOPBIE METO/IBI
pacuéra u aHaIH3a
HanpsHKEHHOCTH OIS B
3€MHBIX YCIIOBHUSIX C
yuéTtoM (hakTopoB,
BIIMSIIOIINX Ha
pacnpocTpaHeHue
PaIHOBOIIH.

METOJaMH pacdéra
apaMeTpoB U
XapaKTePUCTHK
AHTEHHO-(HUICPHBIX
YCTPOUCTB, OCHOBAMHU
uX pa3paboTKu u
MPOEKTUPOBAHUS.

YV 10BIIETBOPUTEIIBHO
(TIOpOTOBBII YPOBEHB)

HEKOTOPbIE IPUHLUIIBEI 1
TIOJXOBI K MOJEITMPOBAHHIO
AHTCHHO-(UIEPHBIX
YCTPOWCTB, BKJIIOYAs
CTaH/IapTHHIE MaKETHI
MIPUKIIaIHBIX TIPOTPAMM.

3aTpyHAETCS IIpUMe-
HATB Ha IPAKTUKE
METOJIBI pacy€ra u
aHaJIM3a HalpsDKEH-
HOCTH I10JI B 36MHBIX
YCIIOBUAX

HEKOTOPBIMU METOIaMH
pacuéTa mapameTpoB u
XapaKTePUCTUK
AHTEHHO-(HICPHBIX
YCTPOMCTB, OCHOBAMH
HX pa3paboOTKH H
NPOEKTHPOBAHMSI.

DopmMyJIHPOBKA MMOKA3ATENECH U KPUTEPUEB OLICHUBAHUA IAHHOW KOMIIETECHIIMU NTPUBECHA B

Tabaune 4.5.

Tabmmia 4.5. ®opMynupoBka rmokaszaTesieil 1 KpUTEPUEB OICHUBAHUS KOMITETCHIIUH

[oxazarenu u KpUTEepUn

3HaThb VYmMers

Bnanets

OTirgHO (BBICOKHIMA
YPOBCHB)

OCHOBHBIE TPUHIUIBI U
MOJXOABI K MOJAEITHPOBAHUIO
AHTCHHO-(UIEPHBIX
YCTPOMCTB, BKIIOYast
CTaHJAPTHBIE MAKETHI
HPUKJIAIHBIX IPOTPaMM.

MIPUMEHSTH Ha MPAKTHKE
METOJIbI pacuéra u
aHaImM3a
HanpspKEHHOCTH OIS B
3€MHBIX YCIIOBHSIX C
y4€ToM (aKTOpOB,
BIIHSTFOIIIX HA
pacmpocTpaHeHHe
PaIuoBOJIH.

MeTo/aMHu pacuéra
rapameTpoB 1
XapaKTEePUCTHK
AHTEHHO-(DUIEPHBIX
YCTPOWCTB, OCHOBaMH
uX pa3paboTku u
MPOEKTHPOBAHUS.

Xoporio (6a30BbIit
YPOBEHB)

HEKOTOPbIC IPUHIUIIBI 1
MTOJIXO/IBI K MOJICTTHPOBAHHUIO
AHTEHHO-(HUIEPHBIX
YCTPOMCTB, BKIIOYast
CTaH/IapTHbIE MaKeThI
TIPUKIIQIHBIX IIPOTPAMM.

MPUMEHSTH Ha PAKTHKE
HEKOTOPbIE METO/IbI
pacuéra n aHanu3a
HaNpspKEHHOCTH OIS B
3€MHBIX YCIIOBHUSIX C
yuéToM (haKTopoB,
BIIMSIOIINX HA

MEeToZlaMH pacuéra
napaMeTpoB
XapaKTEepUCTHK
AHTEHHO-(DUIEPHBIX
YCTPOWCTB, OCHOBaMHU
HX pa3paboTKu U
MIPOEKTUPOBAHMUSL.
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pacnpocTpaHeHue
paxuoBOIH.

Y 10BJIETBOPUTEIHHO
(TIOpOTOBHII YPOBEHB)

HEKOTOPbIC IPUHIUIIBI 1
MOJXOBI K MOJEITHPOBAHHIO
AHTEHHO- (I PHBIX
YCTPOMCTB, BKIHOUAst
CTaHJapTHbIEC MTAKETHI

3aTpyIHSAETCS IpUMe-
HATh Ha MPaKTUKE
METOJBI pacuéra u
aHaIM3a HaNpsKEH-
HOCTH TIOJISI B 36MHBIX

HEKOTOPBIMH METOZAMHU
pacyéra napaMmeTpoB U
XapaKTEPUCTUK
AQHTEHHO-(HUICPHBIX
YCTpPOICTB, OCHOBAMHU

MPUKIIAJHBIX IIPOTPaAMM.

YCIOBUAX

uX pa3paboTKu U
POEKTUPOBAHUSI.

2.6. Komnerenuus IIK-5: ToTOBHOCTB K COCTaBICHUIO 0030POB U OTYETOB IO pe3yJibTaTaM
MIPOBOJIUMBIX UCCIICOBAHUH, OJrOTOBKE HAYYHBIX MyOJIMKALMI U 3aBOK Ha N300peTeHus,
pa3paboTKe peKOMEHJAIHil 10 MPaKTUYECKOMY UCIIOIB30BAHUIO MTOTYYEHHBIX PE3YJIbTATOB.

s hopMupoOBaHUS KOMIIETEHIIUH HEOOXOAMMO OCYIIECTBUTH PSI/T ATAOB. JTaIlbI
dbopMUpOBaHUS KOMITETEHIINH, IPUMEHSIEMbIE JIJIS1 3TOTO BUAbI 3aHATUH U UCIIOJIb3yeMble
CpEJICTBA OLICHUBAHUS TIPEJICTABJICHBI B Ta0HIIE 2.6.

Ta6Jmua 2.6.— Dransl (l)OpMI/IPOBaHI/ISI KOMIICTCHIIMU U UCIIOJIB3YEMbIC CPCACTBA OLICHUBAHU A

(hopMUpPOBaHUS UCXOTHBIX
JTaHHBIX K COCTaBJIECHUIO
0030pOB T OTYETOB 10
pe3yapTaTaM MPOBOJAUMBIX

HCCJIeIOBAaHUM, TOITOTOBKE
HAYYHBIX YOIUKAIIHA U
pa3paboTke peKOMEHIANNH 10
MIPaKTHICCKOMY

CocraB 3HaTh YmMmern Baagern
Conepxanue OCHOBHBIC METOJIUKH COOpa | COCTaBISTH 0030PbI M OTYETHI | OCHOBHBIMH TEXHHUCCKUMU
JTarnoB W aHanu3a nHQopManuu A1 | 10 pe3ysibTaTaM NPOBOJUMBIX | CPEICTBaMH U

HIpPOTPaMMHBIMU IPOTYKTaMHU
U1 0OPMIICHHS 1
MIPECTABIECHHS PE3YIbTATOB
BBINTOJTHEHHOH PabOThI

['pynnoBbie KOHCYJIbTAIMH.
CamocrosTensHas paboTa
CTY/ICHTOB .

[IpakTrueckue 3aHATHS.
KonTtposbHbie paboTHI.
TectupoBaHue.
CamocrosTensHas paboTa
CTYZACHTOB.

HCCIEIOBaHUI HCIOJIb30BAHUIO MOJIYUYEHHBIX
PE3yJIbTaTOB
Bupagbl 3ansaTuit Jlexuun. Jlexnun. IIpakTHueckue 3aHATUSI.

KonTtpomsHbie paboThI.
Komnoxsuym.
CamocrostensHas padora
CTYJICHTOB.

HUcnonb3yemble
cpezacTBa
OLICHUBAHMS

KonTpons camocrosiTens-
HOU pabOTHI CTY/ICHTOB.
DK3aMeH.

[TpoBepka JOMAIIHUX
3a[aHui TI0 MPAKTUKAM. .
[TpoBepKa KOHTPOJIbHBIX
pa6or. [IpoBepka TecToB.
KoHTponb caMocTosTenbHON
paboThI CTYJCHTOB.
OK3aMeH.

[IpoBepka nqomantHnx
3aJ]aHUH 10 TIPaKTHKaM.
[TpoBepka KOHTPOJIBHBIX
paboT. AKTHBHOCTh Ha
KoyutokBuyme. KoHTponb
CaMOCTOSATENFHON paboOTHI
CTYAEHTOB. DK3aMeH.

OO01mre XapaKTepUCTHKH ITOKa3aTeleii i KpUTEPHEB OICHUBAHUS KOMITETCHITUH Ha BCEX dTaIax
npuBeAeHbI B Tabmuiie 3.6.

Tabmuma 3.6. O0ure XapaKTepUCTHKH MTOKa3aTee U KPUTEPUEB OIICHUBAHHS KOMIICTECHITHH

IToxazaTenu u xpurepun 3HaTh Ymers Bnanets

OTnn4HO (BBICOKHI OCHOBHBIE METOJIMKH cOOpa M | COCTABIATH 0030pPHI U OCHOBHBIMH

YPOBEHB) aHanM3a MHPOPMAIUH JUTS OTYETHI 10 pe3yabTaTaM | TEXHHUYECKUMHU
(hOpMHPOBaHUSI UCXOIHBIX POBOJUMBIX CpeICTBaMU U
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JTAHHBIX K COCTABIICHHIO
0030pOB U OTYETOB IO
pe3yJibTaTtaM HpOBOIUMBIX

HCCIIEIOBAaHUH,
MTOJITOTOBKE HAYYHBIX
MyOIUKaIui 1

MPOTPAMMHBIMH
MPOyKTaMHU JIJIst
opopMIICHHS U

HCCIICIOBAHUI pa3paboTke NpeICTaBICHUS
PEKOMEHIAIHH 110 pe3yIbTaToB
IPaKTHYECKOMY BBITIOJIHEHHOH paboThI
HCIIOJIBE30BAHUIO
MOJTYYSHHBIX
pe3yJbTaToB
Xoporo (6a30BblIi HEKOTOPbIE METOJIMKH cOOpa | COCTaBIATH 0030pPHI U OCHOBHBIMH
YPOBEHB) W aHanu3a nHGopManuu Uil | OTYETHI 110 pe3yNbTaTaM | TEXHHYECKHUMHU
(OpMUPOBaHUSI UCXOIHBIX MPOBOUMBIX CpE/CTBaMU U
JIAHHBIX K COCTaBJICHHIO UCCIIEJOBaHHUH, HNpOrpaMMHBIMH
0030pOB ¥ OTYETOB I10 MOATOTOBKE HAyYHBIX NPOIYKTaMH JUIs
pe3yabpTaTaM HPOBOIUMBIX myOnKanuit o opMIIeHHS U
HCCIICIOBAHUI NpeICTaBICHUS
pe3yapTaToB paboThHI
Y 1OBJIETBOPHUTENIHHO HEKOTOpPbIe METOAUKH cOOpa | COCTABJIATH 0030pBHI MO | HEKOTOPBIMHU
(TIOpOTOBEBII YPOBEHB) 1 aHaJNHM3a HHPOPMALUHN K pe3yiIbTaTamMm TEXHUIECKUMHU
COCTaBJICHHUIO 0030pOB H HPOBOJMMBIX CpelnCcTBaMH U
OTYETOB IO pe3yJbTaTam UCCIIeIOBAaHUH MPOrpaMMHBIMH
TIPOBOANMBIX I/ICCHeI[OBaHI/Iﬁ MpoAaAYKTaMu JJId
odopmicHUs

pe3ynbTaToB pabOThHI

DopmMyJIMPOBKA MMOKA3ATENEN U KPUTEPUEB OLICHUBAHUA JAHHOW KOMIIETEHIIMU IIPUBECHA B

Tabaune 4.6.

Tabnuma 4.6. ®opmynupoBKa mokaszarenell 1 KpUTEPHEB OIICHNBAaHUS KOMIIETSHITUN

0030pOB 1 OTYETOB 1O
pe3yibTaTaM MpOBOAUMBIX

MOJITOTOBKE HAYYHBIX
myOIuKanui u

IToka3zarenu u KpuTepuu 3HaThb YMmers Bnaners

OTnn4HO (BBICOKHIA OCHOBHBIE METOIMKH cOOpa M | COCTABIATH 0030pPBI U OCHOBHBIMH

YPOBEHB) aHann3a MHPOPMAIUH [T OTYETHI 110 PE3YNIbTaTaM | TEXHHYECKUMH
(OpMUPOBaHUSI UCXOIHBIX MIPOBOIUMBIX CpeICTBaMU U
JTAHHBIX K COCTABJICHUIO HCCIIeIOBaHUH, POTpaMMHBIMU

MPOAYKTaMH IS
odopmieHUS U

UCCJIEJOBAHUM paspabotke MpeACTaBICHUs
peKOMeHAalui 1o pe3yapTaToB
MPaKTUIECKOMY BBITIOJTHEHHOH paOOTHI
HCIOJIb30BAHUIO
MOJIy4YEHHBIX
pe3yJIbTaTOB

Xoportmo (6a30BbIi HEKOTOpHIE METOAMKH cOOpa | COCTaBIATH 0030PHI U OCHOBHBIMH
YPOBCHB) 1 aHaJ#M3a HHPOPMALWH IUTSL | OTUYETHI IO pe3yabTaTaM TEXHUYECKUMU
(hopMUPOBAHUS HCXOTHBIX TIPOBOTUMBIX CpeICTBaMHU U
JTAHHBIX K COCTABJICHUIO WCCIIeTIOBaHUM, MIPOrPaMMHBIMH
0030pOB M OTYETOB I10 MOATOTOBKE HAYYHBIX MIPOYKTaMH JIJIS
pe3yabTaTaM MPOBOAUMBIX myOnuKanuit odopmiieHHS U
UCCJIEJOBAHUM [IPEACTaBICHUS
pe3yNbTaToOB pabOThHI
Y I0BIE€TBOPUTETHHO HEKOTOpbIE METOJMKU cOOpa | COCTaBJIATH 0030phI 10 | HEKOTOPBIMU
(TOpOTOBBIN YPOBEHB) W aHanm3a nHGOpPMaIHU K pe3yibTatam TEXHUYECKUMU
COCTaBJICHHIO 0030POB H MIPOBOAUMBIX CpelcTBaMu U
OTYETOB M0 Pe3yIbTaTaM HCCleI0BaHUI MIPOTPAMMHBIMH
MIPOBOJUMBIX MCCIIE0BaHUN MPOAYKTAMH JJIst
odopmieHUs

pe3yabTaToOB pabOTHI
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3. TunoBbie KOHTPOJIbHbIE 3aJAHUS
Jnist peain3aluy BBIIICTIEPEYHCIICHHBIX 3a7a4 00Y4eHUS HCIIONIBb3YIOTCS CIEIYIOIHe
MaTepuaibl: THIIOBbIE KOHTPOJIbHBIE 3a/1aHUs WM WHbIE MaTepHUaJIbl, HEOOXOIUMBIE SIS OLICHKU
3HAHUM, YMEHU, HABBIKOB U (WJIM) OIBITA JACSITEIBHOCTH, XapaKTEPU3YIOIINX TaIbI
dbopMUpOBaHUS KOMIIETEHIINH B MPOLIecCe OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMBbl, B COCTABE:

3.1. TecTbl KAHTEHHLI».

B kaxxgoMm tecte HeO6XOI[I/IMO OTMCTHUTH ITPaBUJIIbHBIC OTBCTHI.

1. BHyTpeHHssI 3a1a4a TEOPHU aHTCHH TPUMEHUTENBHO K JIMHEIHBIM aHTCHHAM 03Ha4YaeT
HAaXO0XJCHHUE:
1) pacnpezneneHus MO BHYTPH IPOBOTHHKA,
2) TeMmeparypbl BHyTPEHHHUX IIyMOB,
3) 3amacéHHoll B aHTEHHE SHEPTHH,
4) pacmpezeneHne ToKa BI0Jb IPOBOIHHKA,
5) BXOHOTO CONPOTHUBIICHHS AHTCHHBI.
2. PemieHne BHeWIHEH 3a1a4y TEOPUU AaHTEHH OIPEEIISCT:
1) BXOmHBIE TAPAMETPhI AHTEHHBI,
2) pacrpejiesieHUe MOJIs WM TOKA B aHTEHHE,
3) XapaKTEepHCTHKH M3ITy4EHHUs AaHTEHHBI.
3. Kakue 3 aHTeHH OTHOCSTCS K JIMHCHHBIM aHTEHHAM OeryIieil BOJTHbI?:
1) wusnyyaresns B BUjE OTKPHITOrO KOHIIA BOJIHOBOJIA,
2) mnetneobpasHblii BuOpaTop Ilucronskopea,
3) wTHIpeBas aHTEHHA JABMXKYILIETOCS TPAHCIIOPTHOTO CPEJICTBRA,
4) uMIMHAPMYECKAS CTIMPATbHAS AHTEHHA.
4. K xakoMy THITy aHTEHH OTHOCSATCS paMOYHBIC aHTECHHBI?:
1) numueiinble,
2) aneprypHbIE,
3) anTeHHbBIE PEIIETKH.
5. Uemy paBeH ko3phuieHT A4 B hopmyJie IS OLCHKH MUHUMAJIBHOTO PACCTOSHUS JI0

. N 2 /s 2
TPaHULBI JaTbHEN 30HbI I‘/ A A(a + b) / A, €cIi MaKCcCUMaJbHas (ha30Basi IOTPEITHOCTh

cocrapnser T/4 7
1) 4=1, 2) 4=2, 3) 4=3, 4) 4=4.
6. HaxsoHHast OJIAPH3ALIMS — STO TaKas, y KOTOPOH BEKTOp A COCTaBIIeT HEKOTOPBIH yrOT:
1) ¢ OCBIO IMHENHON aHTEHHBI, PACIIOIOKEHHON HAKJIOHHO K IIOCKOCTH 3€MIIH,
2) ¢ HampapJEHHEM PACIIPOCTPAHEHHUS BOJIHBI,
3) OTHOCHTENIBHO INIOCKOCTH 3EMJIH.
7. Kaxyro monsipuzaiinio Ha3sIBalOT Bpallaronieics?:
1) BepTHKaNBHYIO,
2) TOPU30OHTAIIBHYIO,
3) HakiIOHHYIO,
4) Kpyrosyio,
5) samnTHYECKYTO.
8. Y Kakux NOJIAPU3ALHIL BEKTOP A COXpaHSET CBOK OPHEHTALHIO B IPOCTPAHCTBE?:
1) y BepTHKaIBHOM,
2) y rOpM30HTAILHOM,
3) y HaKJIOHHOM,
4) 'y KpyroBo#,
5) y onmMnTHYECKON.
9. IIpaBUIbHBIE COOTHOIIEHHS MEXLY KOO(P(OUIMEHTAMH YCUIIEH S, HAIIPABJIEHHOTO
JICHCTBUS U MOJIC3HOTO JECUCTBHUS:
26
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1)
2)
3)
4)

1)
2)
3)
4)
5)

1)
2)

4)

1)
2)
3)
4)
5)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)
4)
5)

D, =nG,

G, =nb,
n=D,/G,
n=G,/D,.

10. IlymoBas TemMneparypa aHTEHHBI — 3TO TEMIIEpaTypa:

cpeJipl, B KOTOPOM HaXOJIUTCsl aHTEHHa,

JI0 KOTOPOH pa3orpeBaeTcsl aHTEHHA B peXKMMeE Nepeiay,

COOCTBEHHBIX IIIyMOB aHTEHHBI B PEXHUME IIPHUEMA,

BHEIIHMX [IIyMOB, BO3/ICHCTBYIOIIUX HA IIPUEMHYIO aHTCHHY,

COOCTBEHHBIX U BHELIHHX IIyMOB IIPUEMHON aHTEHHBI.

11. MHoXwuTeNb HANPaBICHHOCTH aHTEHHOW CUCTEMBI — 3TO AMarpaMMa HarpaBJIeHHOCTH:

JIMHEMHOT 0 MPOBOJHUKA, 110 KOTOPOMY IIPOTEKAET ITOCTOSTHHBIHN TOK,

COBOKYITHOCTH HaIpaBJICHHBIX U3JIydaTesiei, 00pa3yroNnux pereTKy,

CHCTEMbI TOUCUHBIX U3JTydaTenel, HaXOAAIMNXCA B y371aX PeIIeTKH,

MHOXHTEJb, Ha KOTOPBI HeoOxoanuMo yMHOKUTh JIH anemenTa, yroOsl noayunts [IH pemerku.
12. Kak BOustoT npu paBHOAMILIUTYIHOM paclpeieleHUn JUHeHbIe (ha30Bble N3MEHEHUS Ha
JIH nmuHeiHo# aHTeHHBI?:

MIPUBOJAT K CMELICHHUIO HAIIPABJIEHUS MaKCUMa U3ITyUYeHMUs,

MPUBOJIAT K YBEITUUECHHUIO YPOBHS OOKOBBIX JICTIECTKOB,

MPUBOJAT K ACUMMETPHUHN YPOBHEH OOKOBBIX JIEIECTKOB OTHOCHUTENILHO TIaBHOTO,

HNPUBOJAT K YIIMPEHUIO TTIaBHOTO Jenectka JIH,

IIPUBOJSAT K 3aruibiBaHuio Hysiei B J{H.
13. Cmoco0s! ogaBieHust TOOOYHBIX (AH(paKIMOHHBIX) MakcUMyMOB JIH B muHEHHBIX
peleTKax:

MIPUMEHEHHUE HaIlPaBJIEHHBIX 3JIEMEHTOB,

YBEJIUYEHHE I1ara peLeTKY,

yMEHbILIEHHUE 1I1ara PeueTKH,

MIpUMEHEHUE HeHAIPaBIEHHBIX 3JIEMEHTOB,

HE SKBUAMCTAaHTHOE PACIIONIOKEHHE IICMEHTOB.

14. V¥ xaxux HaCTPOCHHBIX BUOPATOPOB BXOJHOE COMPOTHUBIICHHE OOJIBIIIE TI0 CPAaBHEHHIO C
BXOZHBIM COIIPOTHBIICHHEM TOHKOT'O ITOJIyBOJIHOBOTO JIMHEHHOT0 BHOpaTopa?:

BubOparop Hanenenko,

BuOpatop [Tucronskopca,

BuOparop bpayze.

15. V¥ xakux HacCTPOEHHBIX BUOPATOPOB BOJIHOBOE CONPOTUBIICHHE MEHBLIE [0 CPABHEHUIO C
BOJIHOBBIM COITPOTHBIICHHEM TOHKOTO MOJTYBOJIHOBOTO JIMHEHHOTO BHOpaTopa?:
BuOparop Hanenenko,
Bubparop Ilucronskopca,
BuOparop bpayze.
16. VY xaxoii U3 aHTEHH B OCEBOM PEXKHUME M3IyUCHHUS BBIIIC HAIPABICHHOCTH?:
y TPEXBUTKOBOW LIMJIMHAPUIECKOMN CIIMPaIbHON aHTEHHBI,
y LIECTUBUTKOBOW LIMJIMHIPUIECKON CIMPaIbHONW aHTEHHBI,
Y TPEXBUTKOBON KOHUYECKOM CIIMPAJILHON aHTECHHBI.
17. 'V kaxoii U3 aHTCHH B OCEBOM PEXHUME U3JTyUeHHs MUpe pabouunii 1uana3on?:
y TPEXBUTKOBOW LIMJIMHAPUIECKOM CIIMPaIbHON aHTEHHBI,
y IIECTUBUTKOBOM IIMJIMHAPUYECKON CIIMPaTbHON aHTEHHBI,
Yy TPEXBUTKOBON KOHUYECKOM CIIMPAaIbHON aHTEHHBI.
18. Kakyo nonspusannio B 0CEBOM PEKUME U3TYUCHUS] UIMEIOT CITUPAIbHBIC AaHTEHHBI B
HampasieHun Makcumyma JIH?:
BEPTHKAIBHYIO,
HaAKJIOHHYIO,
KpYroBy1o,
SIUTUNITHYECKYIO,
TOPU30HTAIBHYIO.
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19. Kakas u3 anepTypHBIX aHTEHH Ha BOJHE OCHOBHOT'O THIIA B CPETHEM MMEET HAWITyUIIIee
COTJIaCOBaHHUE CO CBOOOTHOM MPOCTPAHCTBOM?:

1) KPYTJIbIiA BOJIHOBO/I,

2) IPSAMOYTOJILHBINM BOJIHOBOJI,
3) CEKTOPHAIBbHBIN PYIIOP,

4) NUPaMUIATBHBIA PyTIop,

5) KOHUYECKHIA PyIIop.

20. VY xakoro u3 ONTHUMAIBHBIX PYTOPOB NPH OJMHAKOBBIX MAKCHMAIBHBIX pa3Mepax Ha BOJHE
OCHOBHOTO THIIA BBIIIE HATIPABIEHHOCTH?:

1) y H-cekropuansHoro,
2) y E-cexropuanbHoro.
21. Kakue THIIBI allepTYPHBIX aHTCHH B PAJHOANAIIA30H IPHIILUIA U3 ONTUKH?:
1) BOJIHOBO/IHBIC U3JTy4aTelIH,
2) PYIOPHBIC aHTCHHBI,
3) AQHTCHHBI Ha 3aMeJUISIONIHX JINH3AX,
4) AQHTCHHBI HAa YCKOPSIOLIHX JINH3AX,
5) 3epKalbHbIC aHTCHHBI.
22. Kakue THIBI allepTYPHBIX aHTEHH B PaJIHOIUANIa30H MIPUIILITU U3 aKyCTHKU?:
1) BOJIHOBOJIHBIC U3JTy4aTelIH,
2) PYIIOPHBIC AaHTECHHBI,
3) AHTEHHBI Ha 3aMEJIAIOIINX JINH3aX,
4) AQHTCHHBI Ha YCKOPSIOLIHX JINH3aX,
5) 3epKaJIbHBIC aHTCHHBI.
23. Kaxoii npoduib uMeeT Maoe 3epKano B Kiaccuieckoii cxeme Kaccerpena?:
1) cepuyeckuii,
2) napaboTHIECKuii,
3) THITEPOOTHYECKHHT,
4) AT THYECKUH.
24. Kako#t mpoduis ©MeeT Mayoe 3epKalio B Kilaccuueckoit cxeme ['peropu?:
1) chepuueckuii,
2) napaboIMIeCKuid,
3) rUnepOOIHIECKHIA,
4) SIUTMIITUYECKHA.

3.2. TeMbl KOHTPOJIBLHBIX PadoT
. DuaepHbIE TPAKTHI
. AHTCHHBI
3. PacnipocTpaneHue paiuoBOJIH

N =

3.3. TeMbl NpaAKTUYECKUX 3AHATHI U JOMALIHUX 3aJaHUI
. Jlunum nepenauu ¢ T-BoiHaMu
. BorHOBOIHBIE TMHUY TIEpenavn
. Harpy>xeHHbie oTpe3ku GpuaepoB
. Y3KOMOJIOCHOE U MIHPOKOIOJIOCHOE COTTIAaCOBAHUE
. [TapaMeTpbl U XapaKTEepUCTUKUA AHTEHH
. JInneiinbie aHTEHHBI
. BomHOBOIHBIE H3TyYaTeNy U PYNOPHBIE AHTCHHBI
. JINH30BEIC aHTEHHEI
. 3epKanbHBIC AaHTEHHBI

O 0 1N LN W —

3.4. Tembl caMocTOATEILHON PA0OTHI
CoBnafaroT ¢ NpuUBEAEHHBIME B IMTyHKTaxX 3.2. 1 3.3. TeMaM# KOHTPOJBHBIX PaboT U
JIOMAaITHUX 3aJlaHuH.

3.5. Dk3aMeHAlHOHHBIE BONPOCHI
1. CoctaB u ctpoenue armochepsl 3emin: Tponochepa, ctparochepa, nonochepa. Mx croiictsa u
napameTpbl. X0 3aBUCUMOCTH TEMIIEPATYPHI U JABJICHHS OT BHICOTHI.
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2. du3udecKue SBICHUS PU PACIPOCTPAHCHUH PAANOBOIH: HHTepdepeHITns, TudpaKius, pedpakius,
paccesiHue, IOTJIONIeHHE.

3. PacmipocTpanenue paguoBOJH B CBOOOJHOM MpocTpaHcTBe. O0acTh, CylecTBeHHAas Mpu
pacrnpocTpaHeHUH, U OCHOBHBIE TOTEPH B PAAHOIMHHH.

4. @axTopHl, BIUIIONIAE Ha PACTIPOCTPAHEHHE PAJOBOIIH: 3€MHAsl TOBEPXHOCTH, Tpomocdepa,
nonochepa. OyHKIUSA OcIa0IeHHUS.

5. Paccrosnue npamoii Buanmocti. MuTepdepennontsie GopMymbl B ciaydae MIOCKOH 3eMHON
MTOBEPXHOCTH.

6. Y9acToK MOBEpXHOCTH, CYIIECTBEHHBIN MPH OTpaXeHHH BONH. OTpa)kKeHHE PaJMOBOIH OT HEPOBHOMN
3eMHOH moBepxHOcTU. Kputepuii Penes. Ponb KOHIIEBBIX y4aCTKOB TPACCHI.

7. Yuet chepuunocty 3eman B MHTepPepeHIMOHHBIX (hopMmynax. [IpuBeaeHHbIE BHICOTH aHTCHH.

8. Pedpakmus pammoonH. Buasr TpomocdepHoil pedpakmmyd. IDKBHUBAICHTHBIH paguyc 3eMiTu.
TpomnocdepHbie BOTHOBOIBI.

9. Dnekrpuyeckue napaMmeTpsl HoHOCchepbl. Bnusaue MmarautHoro nons 3eminu. Monochepusie u
MarHuTHeie Oypu. PactipocTpanenne BepTHKaIbHO HANPaBIEHHBIX BOH. KpuTrueckas gacTora.

10. PacripocTpanenne HaKJIOHHBIX BOJTH B HOHOC(hepe. 3aKOH cekaHca. 30HbI MOTIAHHUS.

MakcuMaibHO IPUMEHUMAS YacToTa.

11. Ocobennoctu pacrnpoctpaneHnus: Y KB B TOpoACcKHX yciIOBHAX.

12. 3amupanus: TUIIBI U HapaMeTphl. PasHeceHue: Ha3HAUEHHUE U BUJIBIL.

21. Jluanm nepenaun CBY. Knaccudukanusi, TeXHU4IeCKue TpeOOBaHMSI, OCHOBHBIC ITAPaMETPhI U
XapakTEepUCTHKU. BoHOBOE compoTuBiieHUE, Aucnepcust. Paguonunusi.

22. 3akpsIThie JuHMU Nepeaun CBY: koakcuanbHbIE M BOJTHOBOIHBIE Pa3IMYHBIX TUIIOB. Kputnueckue
JUTMHBI BOJIH. BoHa OCHOBHOTO THIMA U BBICIIINE TUITHI BOJIH.

23. JIuauu nepegadyu OTKPHITOrO TUIA: ABYXIPOBOIAHBIE, TOJIOCKOBBIE, C TOBEPXHOCTHON BOJIHOM,
BOJIOKOHHO-ONTUYECKHUE.

24. MatemaTtudeckasi Mojaens iunnn nepeaaur CBY. BomHOBO#M U KJIaCCHYECKHU MTOX0IbI, CBA3b MEXIY
uumu. Pactipenenenus E u H, pesonancurie n skBuBaieHTHBIC ceueHus. I, KCB, KbB, pexumsi.
IloBenenue monyns I B uacanbHbBIX U PEAIbHBIX JTUHUSX.

25. Tpancdopmanys CONpOTHBICHUS B TUHUU Tiepenaun. [lonsrue nuieiios, UX BXOIAHbIC
conpoTtuBieHus, npuMenenus. Kpyrosas nuarpamma Bosnsnepra —Cvmura, €€ mocTpoeHHe U MpUMEHEHUs!.
26. Y3KOMOJOCHOE COIIACOBAHUE AKTHUBHBIX U PEAKTHBHBIX HATPY30K: YETBEPTHBOJIHOBBIC
TparcPOpPMAaTOpHI, TOCENOBATENFHBIEC U TTapaJIeNIbHbIe KOMIICHCHPYIOIUE peaKTUBHOCTH. X
peaynzanys B BOJTHOBOJHON TEXHUKE M CXEMbI 3aMEIIECHUSI.

277. TUNOBBIE 3NEMEHTHI AJIs1 KOAKCHANIBbHBIX U BONHOBOAHBIX JIIT CBY: akTUBHBIE U pEaKTUBHbIE
Harpy3KH, YeTBEPTHBOJIHOBBIE U30JISITOPBI, IOBOPOTHI, KOAKCUAJIbHO-BOJIHOBOJHBIE MIEPEXO/IbI.

28. O0BEMHBIE Pe30HATOPHI, MX BKIIOUCHHS B TPAKT. THUIBI KoJieOaHWiA, HATPYKEHHAS! H HEHATPy)KEHHAs
nobpotrHoctH. [Tpumenenus.

29. Muoronomocuuku CBY. Marpuust [S], [Z], [Y]. McnbiTaTenbHble PEXXUMBI, HAX0XKICHHUE
2JIEMEHTOB MaTpPUII, UX (UIUUECKUI CMBICIL.

30. Muoronomtocanku CBY. CBoiicTBa B3aMMHOCTH, CHMMETPHH, HETUCCUTIATUBHOCTH. M eanpHbIe
MaTpHIIbL.

31. IlpuHUMI JEKOMITO3ULIUU MIPH AHAJIU3E COCTABHBIX MHOTOIOJIFOCHUKOB.

Martpuna [A] , hpuznueckuii CMbICI €€ 3JIEMEHTOB, CBS3b ¢ MaTpullek [S].

32. N neanbHble BEHTWIb, IUPKYJIATOP U HANIPABJICHHBIH OTBETBUTENb, UX MAaTPHLEI [S], CBOMCTBA N
Ha3HAYCHUE.

41. NanpHss1, MPOMEXYTOUHAS W ONIKHSS 30HBI aHTEHHBI. VX TpaHUIbI U CBOIICTBA MOJIEH.

42. Haznauenue u knaccudukanus antenH. AMmuintyanas JJH, HopmupoBka, e€ ¢popma u mupuHa,
rpadudeckoe m3odpakenne. azoBeIit MeHTP. LleHTp M3mydeHus.

43. MOIIHOCTh U COTIPOTHBJICHUE M3TyUeHHU aHTeHHBI. BX0IHOE COMPOTHRIIEHHE.

44. Tlonspuzanus, e€ B, HEOOXOAUMOCTb Yu€Ta npu npuémMe. [IpuHIUI IIeKTPOANHAMUYIECKOTO
noJ00HsI U ero UCTIOJIb30BaHUE MIPH UCCIIEIOBAHUY aHTECHH.

45. KH/, KITJI u KY antennsl. [eiicTByromas nimuHa. J[nama3on pabodmx 9acToT.

46. llpuémusie aHTeHHBI. DKBUBaJIeHTHas cxema. Popmyna Heiimana mst 9/1C.

[IpyHIKI B3aMMHOCTH M €T0 UCIIOJIB30BaHKUE MTPH UCCIICJOBAHNN aHTEHH.

47. DddexTrBHas MmI0MIAAb aHTEHHBI, cBsi3b ¢ KH/I u geiicTByromieli aiunoii. [llymoBas remneparypa,
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MyTH €€ CHIKEHUSL.

48. Pexxum cumpHOTO curHana B paguonuany Ha HY u CBY. DHepreTndeckne COOTHOMICHUS

Ha CBY B uenu npuéMHONU aHTEHHBI B COINIACOBAHHOM M PACCOTIACOBAHHOM PEKUMAX.

49. CuMMeTpUYHBIN 3JIEKTpUUECKUil BuOpatop. Pacnipenenenue Toka, J{H, conpoTusieHne n3mydeHus,
nerctByromas aynHa, KH/I, BXogHOE conpOTUBIIEHUE.

50. KoHCTpyKIIMM CHMMETPUYHBIX 1 HECUMMETPHYHBIX BHOpaTopoB. CriocoObl NX MUTAHUS TIOCPEICTBOM
JBYXIIPOBOJHON U KOAKCUAJIbHOM JINHUN.

51. CocoOsI pacmmpenus pabodero nuana3zona BuOpaTtopHsix anteHH. ll{enessie m3mydarenn. [Ipuaimn
JIBOMCTBEHHOCTH W €T0 UCIIOJIB30BaHMUE TP HCCIIEIOBAHUY aHTEHH.

52. AuteHHbI Oeryuieil BOJHBI: CIUPaIbHBIE, AUIEKTPUIECKUE, TUPEKTOPHBIE. Y CTPOWCTBO, MPUHLIUI
JIeUCTBUSA, TPUMEHEHHUSL.

53. BomHOBOAHBIE H3ITydaTeNd U PYTIOPHbIE aHTEHHBI. ATIEPTYPHBIH MeTOI pacyéra. Y CTpOHCTBO,
MPUHIUN ICHCTBUS, TPUMEHEHHUSL.

54. JIuHn30BBIC aHTEHHBI Ha 3aMEJISIOIINX U YCKOpsomux JTuH3ax. JInasel JltoneOGepra. YcrpoiicTBo,
MIPUHLIAT TIeHCTBUS, TPUMEHEHUSI.

55. Ilapabonnyeckue 3epKaabHbIE aHTEHHBI, OJHO3EPKaIbHAs U JBYX3EPKAIbHAS CXEMbl. ATIEpTypHBIN
MeTOJ pacuéTa. Y CTpONHCTBO, MPUHIUN JEHCTBHS, TPUMEHEHUS.

4. MeToanuecKkue MaTepuaJibl
s obecriedenust yaeOHOTO Mpoliecca U petieH s 3a1ad 00yueHus: UCTIOTIb3YIOTCS
COBIAJIAIOLIKE C MYHKTOM 12 pa®ouel mporpaMMbl O AUCUUILIMHE CIAEAYIOLUUE METOAUYECKUE
MaTepUabl:

4.1 OcHoBHasi JIuTepaTypa:

1. PactipocTpaneHue paliOBOIH U aHTEHHO-(PHIepHBIE YCTPOHUCTBA [ DIEKTPOHHBIN pecypc]:

YuebHoe nocobue ¢ rpudpom CuoPOYMO / Bysros F0.U., Tomun I'.I".; Tomck: TYCVYP,
2013. — 300 c. — Pexxum moctyma: http://edu.tusur.ru/training/publications/3608

2. AmnTeHHHI [ DneKTpoHHBIH pecypc]: YueoHoe mocobue / ['ommn I'. T'.; Tomck: TYCVYP,
2012. — 145 c. — Pexxum pocryna: http://edu.tusur.ru/training/publications/2794

4.2 JlonoHUTEIbHAsI JUTEepaTypa:

3. Verpoiictea CBY u anTeHHBI [ DneKTpOHHBIH pecypc]: YueOHoe mocobue / B. A.
3amorpunckuit, JI.U. [llanruna; Tomck: TYCVYP, 2012. — 223 c. — Pexum gocryna:
http://edu.tusur.ru/training/publications/712

4. VYcrpoiictBa CBY u antenssl: YuebHuk ass By3os/ .M. Bockpecenckuii u ap. — M.
Pamnorexnmnka, 2006. — 375¢. (20 3k3.)

5. T.A. EpoxuH u ap. AHTeHHO-(QUIEpPHbIE YCTPONCTBA U PaCIpOCTPAHEHHUE PATUOBOJIH.
M.: Topsiuas nunus — Tenexkom, 2004. — 491 c. (42)

4.3 Obs3aTe/IbHbIE YUeOHO-MeTOANYeCKHe MOCOOHSI:

6. Ycrpoiictea CBY u aHTeHHBI [DIeKTpOHHBINH pecypc]: YueObHO-MeTon4yeckoe nocodue
[0 OpraHM3alK camMocTosATeNbHON padoThl cryneHToB / I'. I'. Tommn — Tomck: TYCVYP,
2010. — 42 c. Pexxum noctyna:http://edu.tusur.ru/training/publications/7

7. CxansipHblii aHATU3aTOP MapaMeTpoB 1eneit P2M [DnexkTponHsblil pecypc]: PykoBoacTBo
K saboparopuoii padore / Tommn I'.I'., ®arees A.B. Tomck: TYCVYP, 2012. — 36 c. —
Pexxum nmoctyna :http://edu.tusur.ru/training/publications/3729

8. MccnenoBanue auarpaMMbl HalIPaBJICHHOCTH MapabOJU4ecKoil aHTEHHBI 0 U3MEPEHUIM
1oJIs B JajibHEeH M OmykHel 30Hax [DJeKTpoHHBINA pecypc]: PykoBoacTBoO k i1abopaTopHOii
pabote / 'ommu I'.'., ®ateeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum gocrtyna:
http://edu.tusur.ru/training/publications/3700

9. HccnenoBanue MUAIIEKTPUYECKUX aHTEHH [ DJIEKTPOHHEIHA pecypc]: PykoBoacTBo k
naboparopnoit padore / I'omun I'.I'., @areeB A.B. — Tomck: TYCVYP, 2013. — 23 c. Pexxum
noctyna: http://edu.tusur.ru/training/publications/3722

10. HccnenoBanue GpeppUTOBBIX BEHTHIIEH U IUPKYIATOPOB [ DIEKTPOHHBIN pecypc]:
PykoBozacTBo k mabopatopnoii padote // [lagycosa E. B., Cokomnona XK. M., Hukudopos
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http://edu.tusur.ru/training/publications/3729
http://edu.tusur.ru/training/publications/3722

A.H., ®areeB A.B. — Tomck: TYCVYP, 2013. — 27 c. Pexxum noctymna:
http://edu.tusur.ru/training/publications/3730

11. WccnenoBanuie BAUSHUS paCIpEACIICHHs TIOJII B PAaCKPbhIBE aHTEHHBI Ha €€ JuarpaMmmy
HaIpaBJIECHHOCTH [DJIEKTPOHHBIA pecypc]: PykoBoacTBo k mabopaTopHoi padore / I'ommH
I'T., ®aree A.B., lllanruna JLU.— Tomck: TYCVYP, 2013. — 28 c. Pexxum pnocryma:
http://edu.tusur.ru/training/publications/3699

12. Tommn I'.I'. Antennbl u ¢uuepbl. COOpHHK 3amad ¢ (opMylJaMH W pEIICHUSMH
[DnexkTponHbIit pecypc]: YuebHnoe nmocodbue. — Tomck: TYCYP. — 2012. — 237c¢. (yueOHO-
METOJMYECKOe  TocoOme M0  MpaKkTHYeCKUM  3aHsATHsAM)  PexxuMm  jgocryma:
http://edu.tusur.ru/training/publications/2795

31
CornacoBaHa Ha noprtane Ne 12214


http://edu.tusur.ru/training/publications/3730
http://edu.tusur.ru/training/publications/2795

