MuHuCcTepPCTBO 00pa3oBaHus U Hayku Poccuiickoii @enepanun

®denepanbHOE roCyIapcTBEHHOE O10JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs

«TOMCKHI I'OCYJJAPCTBEHHBIA YHUBEPCUTET CUCTEM
YHPABJIEHUSA U PAIUOIJEKTPOHUKN» (TYCYP)

YTBEPXJIAIO
IIpopexTop no y4edHoii padore
IL.LE. Tposin
« _» 2017 r.
PABOYAS IPOTPAMMA YUEBHOM JUCHUILIAHBI
«YCTpONCTBAa CBEPXBBICOKON YaCTOTHI U AHTEHHBI»
YpoBeHb 0CHOBHOII 00pa30BaTe/IbHOI MPOrpaMMBbI bakanaspuar
Hanpaenenne noaroropkn 11.03.01 — PaguorexHuka
Hpodpunpr «MUKpPOBOJHOBAS TEXHUKA U AHTEHHBD»
®opma 00yueHHust Oo4YHas
DakyJIbTeT Papnorexnuueckuit
Kadenpa CBepXBBICOKOYACTOTHOM W KBAaHTOBOW pannoTexHUKH (CBYuKP)
Kypc TpEeTUi CemecTp __ DATHINA
Yu4eonblii mian Ha6opa 2016 roma u mocaeTyONIAX JIET
Pacnpenesnenue pa6ouero BpeMenu:
Ne Buabl yueGHoi padoTsI Cemectp 6 | Bcero | Enmnuumbi
1. Jlexuuu 34 34 4acoB
2. JlaGopaTopubie padoThI 18 18 4acoB
3. IpakTHYecKue 3aHATHS 18 18 4yacoB
4, KypcoBoii npoext/padora (KPC) (aynuropnas) - - 4aCc0B
5. Bcero ayauTopHbIX 3aHATHH (Cymma 1-4) 70 70 4acoB
6. W3 HUX B HHTEPAKTUBHOU (hopme 18 18 4acoB
7. CamocrosiTeapHasi padora crygenToB (CPC) 74 74 4acoB
8. Bcero (0e3 hx3ameHna) 144 144 JacoB
9. JK3aMeH 36 36 4acoB
10. O0mas TpyaoéMKoOCTh 180 180 4acoB
(B 324€THBIX eIUHHUIIAX) 5 5
3auér HeT ceMecTp Jud.3auér _ Her_ cemectp
JK3aMeH NATbII cemecTp
Tomek 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 5 oT « 22 » 12 2016 1

Jlucr corjracopaHmii

Pabouast mporpamMmma coctaBieHa ¢ ydeToMm TpeboBanuit denepanbHOoro ['ocymapcTBEHHOTO
oOpa3oBaTenbHOTO cTaHgapra Beicmiero oOpazoBanus (OI'OC BO) no HampaBieHUIO
noarotoBku 11.03.01 «Pagnorexnuka (ypoBeHb OakanaBpuara)», yreepxkaeanoro 06 03 2015 r.
Ne 179, paccmorpena u yTBepkaeHa Ha 3acenannu kadenper CBUuKP «22» mexabps 2016 r.,
poToKoJ Ne 5.

Pazpabotunk _npodeccop kad. CBUuKP Tommn I'.T.
(mommkHOCTB, Kadenpa) (moamwucs) (®.1.0.)

3aB. kapenpoit CBYuKP Llapanrosuy C.H.
(moamucs) (®.1.0.)

Pabouas nporpamma cornacoBana ¢ (akyJabTeTOM U BBIITyCKarolIeil kadeapoit.

Jlexkan PT®, moueHT K.1O. ITonoBa

3aB. BhIMyCKaroen

kadenpoit CBUuKP, mpod. C.H. [lTlapanrosuu

OKCIEPTHI:

TYCYVYP, kap. TOP JIOLIEHT C.U. BoromoJioB
(mecTo paboThl) (3aHUMaeMasi 10JKHOCTb) (monuck) (MHAHATBL, haMIITHS)

TYCVYP, xadp. CBUuKP, mnpodo. A.E. Mangenb
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1. EJIA U 3AJAYHN JTUCIIUAITJIMHBI

Heabo npenonaBaHusg IUCHUIUIMHBL «YcTpoiictBa CBY u  aHTEHHBI» SABISETCA
MOJrOTOBKA OakallaBpoB B 00JIaCTH pa3pabOTKu U obecrieueHus: QyHKIIMOHUPOBAHUS YCTPOICTB
CBY u aHTEeHH B paAMOTEXHUYECKUX CUCTEMAX.

3agayaMu JUCUUIUIMHEIL ABIIIOTCSA U3YYCHUE:

"  OCHOBHBIX THIIOB (PHJICPHBIX JIMHHM, ycTpoiicTB CBY 1 aHTeHH, X MapaMeTpoB
XapaKTEPUCTHK;

"  KOHCTPYKIHI 31eMEHTOB (UAEPHOro TpakTa, ycrpoiicte CBY u anTeHH;

* crnoco6oB cornacoBanus ycrpoiicteB CBY u anTeHH B (huaepHOM TpaKTe,

* onwucanus ycrpoiicts CBY nocpeacTBoM MaTpUYHOIO armapara;

" METOJOB pacy€Ta OCHOBHBIX THUIIOB AHTCHH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
B1.B.O/1.7 — o0s13aTenbHasi IUCIUILTHHA BAPHATUBHON YaCTH.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIJIMHBI.

[Ipouecc wu3yueHuss AMCUMIUIMHBI HAaOpaBieH Ha (QOPMHUPOBAHUE  CIEAYIOIIUX

KOMIIETECHIINN:
® CrHOCOOHOCTBIO PEIIaTh 3aJa4M aHaK3a U pacyeTa XapaKTePUCTUK JIEKTPUICCKUX Tenein
(OIIK-3);

® TOTOBHOCTBIO BBIIIOJIHATH PACUET U IPOCKTUPOBAHUE JI€TAJIEH, Y3JI0OB U YCTPONCTB
PaIMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C TEXHUYECKUM 33JJaHUEM C
UCIIOJIb30BAHUEM CPEJICTB aBTOMaTu3aiuu npoekruposanus (I1K-6).

B pesynbrarte u3ydeHus: AUCHUILTUHBI CTYICHTHI JTOJIKHBI:
3Hamb:

" OCHOBHBIE METOJbI pPEIICHUs 33jJa4 aHalu3a W pacuyéra mapaMeTpoB M XapaKTEPHUCTHK
¢bunepusix aunuid, yerpoiicts CBY u antenn (OITK-3);
ymembo:

® B COOTBETCTBHUM C TEXHUUYECKUM 3aJJaHHEM BBINOJHATH pacuéT M MaTeMaTHYecKoe
MojienupoBanue yctpoiictB CBU 1 aHTeHH ¢ HCIOJIb30BaHUEM CTaHAAPTHBIX MaKeTOB
npukiIaaabIx nporpamm (ITIK-6);
6n1a0emo:

" OCHOBHBIMHU METOJaMH  pacyéra, MaTeMaTHIeCKOTO MOJIEITUPOBAHUS "
HKCHEPUMEHTAIbHBIX HCCIEI0BAaHUN MapaMeTpoOB M XapaKTEPUCTUK (PUIEPHBIX JIMHUM,
yerpoiicte CBY u antenn (OI1K-3, TTK-6).

4. OBBbEM JUCHUINJIMHBI U BUbl YYUEBHOMN PABOTHI

061112151 pr,[[OéMKOCTB JUCHUIIIIMHBI COCTABJIACT 4 3a4éTHBIX CAUHUIBI.

Bun yae6HOit paboThr Bcero Cemectp
4acoB 5
AyIuTOpHBIE 3aHATHS (BCero) 70 70

B TOM YHCJIC:

Jlexunu 34 34

JlabopartopHsle paboThI 18 18
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[MpakTuyeckue 3aHATHA 18 18

CamocTosiTe1bHasi padoTa (Bcero) 74 74

B TOM YHCJIC:

ITpopaboTka IEKIMOHHOTO MaTepHaa. 16 16
[ToaroroBka K MPaKTUYECKUM 3aHITHSIM, 40 40
KOHTPOJIbHBIM PaboTaM, TECTUPOBAHHMIO.

[Moaroroka x 1abopaTopHEIM paboTam u 18 18
COCTAaBJIEHUE OTYETOB

OK3aMeH 36 36
Oomasi Tpy10éMKOCTH 180 180
3a4éTHbIEe eIMHALBI TPYA0EMKOCTH 5 5

5. COAEP)KAHUE JUCIUIIVINHBI

5.1. Pa3zgenpl AMCOUIIMHBI 1 BUABLI 3aHATHNA

Ne /m HanmenoBanue paznena Jlex- JIab. [Ipaxr. CPC | Bcero Dopmupy-
JICTIATUTAHBI U | paboTBl | 3aHATHUA 4acoB €MBIC KOM-
TIETCHIINN
(OK, IIK)
DuepHble TUHUU H TACCUBHbIE OIIK-3
16 6 10 34 66 '
yerpoiictea CBY [IK-6
1 DneKTpOMarHUTHbBIE BOJTHBI B 5 1 3
HaMpaBJIAIOIIAX CUCTEMaxX
2 JIunuu nepenauu ¢ T-BonHOH,
BOJIHOBOJHBIE ¥ OIITOBOJIOKOHHEIE 2 4 6 12
JTUHAA
3 JIuauu nepegaun KOHEUHOM 4 4 6 14
qurHbL. CortacoBaHUE
4 M BUY
HoronomtocHuku CBY u 5 2 3 7
BOJIHOBBIE MATPHIIBI
5 [TaccuBHsbIe ycTpoiictBa CBU 6 6 18 30
AHTEHHbI OIIK-3,
18 12 8 40 78 K-6
6 II
apftMeIpLI TepeIaroIX 1 3 ) 4 9
MPUEMHBIX aHTCHH
7 BubpaTopHbIe aHTCHHBI 3 2 4 9
8 JIuneitHble HENpPEPHIBHBIE U
JHUCKPETHBIC CUCTEMBI, aHTCHHBI 4 4 10 18
Oerymieil BOJHBI
9 ArnepTypHBIC aHTCHHBI 4 8 2 16 30
10 AHTEHHBIE PEIETKU 2 2 4 8
11 Oco0OeHHOCTH aHTEHH Pa3IMYHOTO 5 5 4
Ha3HAYEHUS U TUana3oHOB
Hroro 34 18 18 74 144
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5.2. Conep:xanue pa3iesioB JEeKIIMOHHOI0 Kypca

CornacoeaHa Ha noptane N2 11160

No | HaumenoBanue Copepxanue pa3zena Tpyno- | ®opmupyemsie
/m | paszena EMKOCTh | KOMIIETEHLIUU
JUCLUILINHEI (uac.) (OK, IIK)
®dunepHble TUHUH 16 OIIK-3
M NaCCUBHbIE
yerpoiictea CBY
1 | DaexkrpomarauTHbie | HampasJisfoliue cCUCTEMBbI 1 HAMPABIISIEMbIE BOJHBI, 2
BOJIHBI B HAaNlpaBJsi- | TUIIbI BOJIH, KPUTUYECKUE YACTOThI, XapaKTEPUCTHUKHU.
IOLUX CUCTEMAX
2 | Jlunuu nepenayu ¢ Jlunuu ¢ T-BoHaMu (IBYXIIPOBOIHBIC, KOAKCHUAIBHBIE, 2
T-BOJIHOIA, BOJIHO- MOJIOCKOBBIE), METAJUIMYECKUE U TUIIIEKTPUIECKIE
BOJIHBIE U ONITOBO- BOJIHOBOJIbI, ONTOBOJIOKOHHBIEC TUHUU. CTPYKTYpPBI
JIOKOHHBIE TUHUHN MoJIeH, TEXHUUECKHUE XapaKTePUCTUKHU, IPUMEHEHHUSI.
3 | Jluauu nepenauu Koaddumment orpakeHus, pacupeaeracHne aMIDIATY T 4
KOHEYHOM JJIUHBI. HaIpsDKEHUN U TOKOB IIPU Pa3IMyYHBIX Harpyskax,
CornacoBaHue BXOJIHOE CONPOTHUBIIEHUE OTpE3Ka TUHUM. Jlnarpamma
Boabsnepra-CMmura. Y3K0n0oJI0CHOE U
LIMPOKOMOJIOCHOE COTJIaCOBAHUE
4 | MHOTONOJIIOCHUKA BonHoBble MaTpuIlsl paccestHus U nepegadn. CBoicTBa 2
CBUY u BosHOBBIE B3aMMHOCTH, CHMMETPHH U HEJUCCUIIATUBHOCTH.
MaTpPHIIbI CooTBeTcTBHE (PU3UUCCKUX CBOMCTB
MHOTOTOJIOCHUKOB U MAaTEMaTUYECKUX CBOMCTB MX
MAaTpHUIL PACCESTHUS.
5 | [NaccuBHBIC XapakTepUCTUKH IBYX-, YETBIPEX-, IIECTHU-, 6
ycTpoiictea CBY BOCBMUIIOJIOCHUKOB U X CBOICTBA, OIMCHIBAEMBIE
MU ycTporcTBa. [IpuHIMN 1EKOMITO3ULIUU 1
KackagHble coequHeHus. Harpysku coriacoBaHHbIE U
(uKCHpOBaHHBIE, ATTEHIOATOPHI, (ha30BpALIATEIH,
COTJIACOBAHHBIE TIEPEXO/IBI, ICITUTENIN MOIITHOCTH,
(heppuTOBBIC BEHTHIIM U ITUPKYISTOPHI, HANIPABJICHHBIE
OTBETBUTEIH.
AHTeHHBI 18 OIIK-3
6 | [apamerpsr JlanbHsIs1, MPOMEXYTOUHAs U OJIMKHSIS 30HBI TIOJIS 3
TIepeIaroNIuX 1 M3ydeHus: aHTeHH. KoMIuiekcHast BEKTOpHAast
NPUEMHBIX aHTEHH nuarpamma HampasieHHocTd, KH/I, koadgdurnment
YCWJIEHUS, IeUCTBYIOLIas BBICOTa aHTEHHBL. Teopema
B3aMMHOCTH IIPUMEHUTENIBHO K IPUEMHBIM aHTEHHAM.
Lenp npuéM-HOI aHTEHHBI U MOLLHOCTb,
nocrynatonias B Harpy3ky. lllymoBasi remneparypa.
7 | Bubpatopusie Pacnpenenenue Toka u 3apsiia B CHMMETPHYHOM 3
AHTEHHBI BubOpatope. JlnarpaMMa HarpaBJIeHHOCTH,
conporusienne n3nydenus u KH/I cummerpuunoro
BubOpaTopa. BxonHoe conpoTtusnerue. Tumsl
BUOPATOPOB: METICO0Pa3HbIH, IIENCBOMN, ITHIPEBOH,
cnocoObl ux nutaHus. CriocoOb! pacIIupeHust
pabouero nuamasoHa BHOpaTopoB. CBs3aHHBIE
BuOpaTopsl. [leyaTHple ciaboHANIPABICHHBIC AHTCHHBI.
IIpumeHnenus.
5




JInneiinbie
HelpepBIBHBIC U
JMCKPETHBIE
CHCTEMBI, aHTCHHEI
Oeryrei BOITHBI

JluHeliHbIe HETTPEPBIBHBIC U TUCKPETHBIC CHCTEMBI.
MHoX#uTeTs HanpaBiIeHHOCTH. CTIOCOObI MTOaBICHUS
TU(PPAKIHOHHBIX MAKCUMYMOB. JIMPEKTOPHBIC U
JIOTONIEPUOMYECKUE aHTEHHBI. [[HaNIeKTprUYecKue 1
crupasibHble aHTeHHbI. [IpuMeHeHus.

AneprypHble
AQHTEHHBI

Bremussa u BHYTPCHHSA 3aa4d aHaJIn3a all€pTYPHBIX
AHTCHH U METOAbI UX PCHICHUA. BonHoBoHbBIE 1

pYIOpHBbIE aHTEHHBI. JINH30BbIE U 3epKalbHbIE
AQHTEHHBI, UX pa3HOBUAHOCTH. KoHCTpyKIUM 1
XapaKTEePUCTHKH, IPUMECHCHHS.

10 | Anrennsle peméTky | AHTEHHBIC pemETKH. TeopeMa o mepeMHOKESHUT 2
JHarpaMM HalpaBJIeHHOCTH OXHOTHIIHBIX DJIEMEHTOB
PeETKN. AHAIN3 MHOXKHUTEIIS PELISTKH.
[ToBepxHOCTHBIE aHTEHHBIE peETKU. Pa3upoBaHHbIE
AHTEHHBIE PEIIETKH, CKAHUPYIOIINE U MHOTOJTy4YEBBIE.

CXxeMEBI IUTaHus. HpI/IMeHeHI/IH.

11 | Ocobennoctn CryTHUKOBBIE aHTEHHBI JJ1s1 00CITy>)KUBaHUS 30H C 2
AQHTCHH Pa3IMYHOIO

Ha3HAa4YCHUA U

KOHTYpHBIMH rpanuiiamu. [lepenaromue n npuémusie
AHTEHHBI AT TenepaaruoBemanms. Bompocs
MHUHHATIOpPHU3aIlH aHTCHH, aKTHBHBIE aHTCHHBI. Pacuér
JIATbHOCTH NIepeiaun paguokaHaia. [Ipobnema
3JIEKTPOMAarHUTHOH COBMECTHMOCTH IIPUMEHHUTENIBHO K

JAHUAIIa3oOHOB

AHTCHHaM.

5.3 Pasgeabl AUCHUIUVIMHBI M MEKIHCHUIUIMHAPHBbIE CBSI3H ¢ O0ecleYnBAKIIUMH
(mpeabiAymuMu) U odecrnedyuBaeMbIMH (MOCTETYIOIMMEU) TUCHUIITIMHAMMA

Ne HanMmenoBanne o0eceYnBarOIINX
n/m (mpenpinymux) u 00ecTIeYNBaCMBIX
(TIocIe AyIomux) AUCIUTLTIH

Ne Ne pa3nenoB gaHHOW AUCIUILTHHEI U3 TabN.5.1, s
KOTOPBIX HEOOXOIUMO H3yUCHHE 00CCIICTHBAOIITIX
(penpInynux) u 00ecTIeYNBaCMBIX (TTOCIIEIYIOIINX )

JUCLUILIAH
1 [ 2 [3]4]5]6]78]9|10|n
[penmecTBy0ONAE THCHUTIIHHBI

1 OcHOBBI TEOpUH LieTIEN + +

2 9J‘IGKTPOZ[I/IHaMI/IKa u + + +
pacrpocTpaHeHHU€e paguOBOIH

[ocaexyromue TMCHUNIUHBI

1 | IlpoexTupoBaHue + + + | + + |+ |+
PAIUOTEXHUICCKUX CUCTEM

2 | [IpoekTHpoBaHUE YCTPOUCTB + |+ + |+
npuéma u 00pabOTKH CHT'HAJIOB

5.4 CoorBercTBHE KOMIIETCHIHH, (JOPMHUPYEMBbIX NPH M3y4YeHMH AHCHUILUINHBI, H BHIO0B

3aHATHH
Komnerenuu JI JIP II CPC DopMBbI KOHTPOJIS
OIIK-3 + - - + Onpoc Ha IeKIUIX, KOHTPOJIbHBIE Pa0OTHI, TECTHI.
DK3aMeH.
I1K-6 - + + + Omnpoc Ha 1abopaTopHBIX paboTax M MPaKTHYECKUX

3aHATHIX. CBOEBPEMEHHOE BBIIIOJHEHUE 3a/1aHUi 1O
MPAaKTHYECKUM 3aHSATHSM, 3aIIUTa OTYETOB 110 Jabopa-
TOpHBIM paboTram. KoHTpoIbHEIE paOOThI, TECTHI.

JI — nexnus, JIP — mabopatopnas padota, I1 — npakruka, CPC — camocrosrensHas paboTa cTyeHTa.
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6. METOIbI 1 ®OPMbI OP'AHU3AIIUU OBYYEHUSA. TEXHOJIOI'MHN
NHTEPAKTUBHOI'O OBYYEHUA

JInst yCIENIHOTO OCBOCHHS JUCHHUIUIMHBI MPUMEHSIOTCS Pa3iMyHble 00pa3oBaTelbHbBIC
TEXHOJIOTMHM, KOTOpPbIE OOECHEUMBAIOT JOCTUKEHUE IUIAHUPYEMBIX pE3YJIbTaTOB OOyuYeHUs
COIJIACHO OCHOBHO# 00pa30BaTeIbHOM MpOrpaMMme u ¢ yu4éTom TpeOOBaHMi K 00BEMY 3aHSATHI B
WHTEPAKTHUBHOU (hopMe.

Dopmbl JlaGoparop-
P Jlexmun paTop [IpakTnueckue Bcero
MeTtoab! HBIE paboTHI
3aHATHUA
OOpatHast cBs3b (OIPOCHI Ha JISKIHSX, Ha
MIPAKTUYECKUX 3aHATUSAX, TIPU NPOBEJCHUN 4 2 4 10

nmabopaTOpHBIX padboT)

Pabota B koMaH e (BBITIOJTHCHHE
mabopaTOPHBIX paboT, COCTaBICHUE U - 8 - 8
3aIuTa OTYETOB)

HToro MHTEpaKTUBHBIX 3aHATUI 4 10 4 18
7. JABOPATOPHBIN TIPAKTHKYM (18 yacos)
Ne pasaena | HaumeHnoBaHue 1ab0paTopHbIX paboT Tpyno- OK, IIK
JUCIUTUTHHBI EMKOCTD
(uac.)
5-9 CKanspHBINA aHATM3aTOp apaMeTpoB meneid P2M 2 [IK-6
5 HccnenoBanne GpeppUTOBBIX BEHTHIICH U IIUPKYIISITOPOB 4
8 HccnenoBanue AMAIEKTPUIECKUX aHTCHH 4
9 HccnenoBanue nuarpaMMbl HalpaBiIeHHOCTH apadoInIecKon 4
AQHTEHHBI 110 U3MEPEHHSIM I10JIs1 B JJalbHEH 1 OMKHEH 30HaX
9 HccnenoBanue BIUSIHUS pacIipeeeHus Mo B pacKpbIBE 4
AQHTEHHBI Ha €€ JMarpaMmy HallpaBIeHHOCTH
8. MPAKTUYECKUE 3AHATHUA (18 yacos)
Ne paznena Tpymo- | OK, IIK
JUCIUATIINHBI HaumeHnoBaHue nmpakTH4ecKkux 3aHATHH (110 2 Yac.) EMKOCTb
(uac.)
2 Jlunuu nepenayu ¢ T-BosiHamu. BosiHOBOBI. 2 OIIK-3,
3 Harpy:xennsle oTpesku puaepos. 2 I1K-6
3 Y3KOMOJI0CHOE ¥ NIMPOKOIOIOCHOE COrJIaCOBAHME. 2
1-3 KontponsHas pabora «DunepHsIe TPAKTH» 2
6 [TapameTpbl U XapaKTEpPUCTUKN aHTEHH 2
7 BubparopHble aHTEHHBI 2
9 AniepTypHbIC aHTCHHBI 2
10 AHTCHHBIC PEIIETKH 2
6-11 Tector «AHTEeHHBI». OOCYX/IeHUE PE3yTHTaTOB 2
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9. CAMOCTOSTEJIBHASA PABOTA (74 yaca)

Ne | Paspenst TemaTnka caMOCTOSITENEHON pabOThI Tpyno- | Komneren- | Konrposns BeinonHeHus
1/ | IUCUUIUIMHBI U3 (Oemanuzayust) EMKOCTB 142078 paboThI

n | Tabn. 5.1 (gac.)

1. 1-11 [IpopaboTka JIEKIHOHHOTO MaTepHaa. 16 OIIK-3, KoHcmekTs1, ompocsl,

KOHTPOJIbHEIE PabOTEHI,
TECTHI.

2. 1-11 IToaroToBKa K MPaKTUYECKUM 3aHATHSM, 58 OIIK-3, IIpoBepka qoMammHuX
nmabopaTopHEIM paboTaM, KOHTPOIBHBIM I1K-6 3a/aHui, OTYETOB 1O

paboTam, TECTUPOBAHHIO. 71abopaToOpHBIM pabdo-

TaM, KOHTPOJILHBIX
pabort, TecToB.

Bcero 74

10. IPUMEPHASA TEMATHUKA KYPCOBBIX ITIPOEKTOB (PABOT)
He npenycMoTpeHbl y4eOHbBIM I1JIAaHOM

11. BAJUIBHO-PEUTUHI OBASI CUCTEMA

METOAUKA TEKYIHIETI'O KOHTPOJISI OCBOEHUSA JUCHUITJINHBI

OcymectBusiercs B coorBercTBuu C Ilosio:keHHeM o0 mopsiike HCNOJb30BAHHSA
PEeTHHIOBOM CHCTEMBI /IVISl OLIEHKH YCIIeBAeMOCTH CTYAeHTOB (mpuka3 pexropa 25.02.2010
Ne 1902) u ocHoBaHa Ha OaJILHO-PEHTHHIOBONM CHCTEME OIICHKH YCIIEBAaeMOCTH, KOTOpas
BKIIIOYACT TEKYIIUH KOHTPOJIb BBIIOJIHCHUS 3JIEMEHTOB 00bheMa JHUCHHUIUIMHBI MO DJIEMEHTAM
KOHTPOJISI C TTOJIBEJICHUEM TEKYIIETr0 peHTHHTA.

IIpaBuiaa ¢opMHpOBaHHS NATHOANIBHBIX OLEHOK 32 KaXIyI0 KOHTPOJbHYIO TOUKY
(KT1, KT2) ocymecTBisieTcst yTeM OKpPYIJICHHUS BEIMYMHBI, PACCIUTAHHOH 110 popMyIie:
KTX| B (Cymma _6amnos, _nadpannas _xk _ KTx)*5

x=1,2

Tpebyemasn _cymma _6anios _no _OaubHOU _ packiaoke

HToroBulii KOHTPOJIb OCBOEHHS JHWCIHILIAHBI OCYIICCTBIIICTCS HA DK3aMEHE I10
TPaIWLIMOHHON mMATUOANTbHOM TmKane. OOs3aTeabHBIM YCIOBHEM TIepe] chaaded JK3aMeHa
SIBIIIETCSl BBIMTOJIHEHUE CTYACHTOM HEOOXOIMMBIX TO paboyeil mporpaMme Ui JUCIUTIIHHBI
BUJIOB 3aHATHI: BBITIOJHEHUE U 3alllUTa pPE3yJIbTaTOB IJa0OPATOPHBIX pPabOT, BBINOIHEHUE
KOHTPOJIBHBIX PaOOT ¥ 3aJJaHUH HA MMPAKTUICCKUX 3aHATHSX.

DK3aMeHAIMOHHBIN OWJIET CONEPKUT JBa BOIMpoca. MakcuMalnbHas OLIEHKA 3a KaXKIIbIi
BOIpOC cocTtaBisger 15 OamioB. MakcuMmanbHas SK3aMEHAI[MOHHAs OIleHKa cocrtaBiser 30
OanoB. DK3aMeHaIlMOHHAs cocTaplsitoas MmeHee 10 6aioB — 3K3aMeH He CliaH.

@®opMHpPOBAHUE UTOrOBOIl CyMMBbI 0a/UIOB OCYIICCTBIISETCS ITyTeM CYMMHPOBAHUS
cemecTpoBoii (10 70 6amIoB) u SK3aMEHAIIMOHHOM cocTaBisomuX (10 30 6aoB).

Tadoauua 11.1 Pacnpenesienus 60a/U10B B ceMecTpe

MakcumanbHbIf N .
MaxkcumanbHbIi MakcumanbHbII
Oayn Ha 1-y10
. 0aJi 3a mepuo 0asn 3a mepuos Bcero 3a
DJeMeHTHl y4eOHOH AesTeTbHOCTH KOHTPOJbHYIO
mexay 1KT u mexay 2KT una | cemectp
TOUKY C Hauanua
2KT KOHEI] CEMECTpa
cemecTpa
IMoceuenue 3aHsATHI 4 3 3 10
Konrponbhas padora «PunepHsie 6 0 0 6
TPAKTHI»
BrinonHenue pacu€THbIX 3aJaHU 110 6 5 5 16
TeMaM ITPAKTUYECKHUX 3aHIATUI
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TecTsl «AHTEHHBIY. OOCYXKIEeHNE

pe3yJIbTaToB 0 0 6 6
optopt paor 0 16 4 20
KoMMoHEeHT CBOEBPEMEHHOCTH 4 4 4 12
HToro MakcumMyM 3a InepHoa: 20 28 22 70
Crnada 3K3aMeHa (MaKCHUMyM) 30
Hapacrawomum utorom 20 48 70 100

Taouuna 11.2 Ilepecyer 62/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

Bannbl Ha 7aTy KOHTPOIBHOM TOUKH Onenka
> 90 % ot MakcuManbHOW cyMMBbI OayutoB Ha aaty KT 5
Ot 70% 10 89% oT MakcuMalbHOM cyMMBI OayutoB Ha gaty KT 4
Ot 60% 10 69% OT MakcUMaNbHOM cyMMbI OayutoB Ha naty KT 3
<60 % oT MakcuMaJIbHOM cyMMBbI OayutoB Ha fgaty KT 2

12. VYYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCUMILINHBL

12.1. OcHoBHas JUTEpaTypa

1. VYcrpoiictea CBY u anTeHHbI [ ONeKTpoHHBIN pecypc]: YueOHoe mocodue / 3aMoTpuHCKHit B.
A., IManruna JI. K. — Tomck: TYCVYP, 2012. — 223 c. Pexum goctyna:
http://edu.tusur.ru/training/publications/712

2. Tommnu I'.I'. AuTenHsl: [DnekTpoHHBIH pecypc] YueOHoe mocodue. — Tomck: TYCYP. 2012,
145 c¢. Pexxum moctyma: http://edu.tusur.ru/training/publications/2794

3. VYerpoiictea CBY u antennsl. [IpoektupoBanue GpazupoBaHHBIX aHTEHHBIX PEIIETOK/ TOA pell.
J.1. Bockpecenckoro. — M.: Pagnorexnauka, 2012. — 744c. (10 7k3.)

12.2. JlonosiHUTEIbHAS JIMTEpaTypa

4. VYcrpoiictea CBY wu antenns:: YueOnumk st By3os/ J[.M. Bockpecenckuit u jmp. — M.:
Pamnorexnmka, 2006. — 375¢. (20 7k3.)

5. Cazonos JI.M. Autenns! 1 ycrpoiictBa CBY: YueOHuK 11 By30B. — M.: Bricimas mkona, 1988. —
32¢. (18 7K3.)

6. Ycrpoiictea CBY u antennsl. [IpoexTrpoBanue (ha3upOBaHHBIX aHTEHHBIX PEIIETOK/ O/ Pe.
J.1. Bockpecernckoro. — M.: Paguorexnuka, 2003. — 632c. (21 3k3.)

7. TexHudeckas 3JeKTpoauHaMuKa: YueOHoe nmocodue juist By3os/ FO.B. ITumenos u np. — M.:
Panuo u cBs3p, 2002. — 536 c. (22 3k3.)

8. CBepXLIMPOKOMOJIOCHBIE MUKPOBOJIHOBBIE ycTpoiicTBa/ ox ped. A. I1. Kpenuukoro,
B. I1. MemanoBa. — M.: Pagno u cBs3b, 2001. — 560 c. (33 3k3.)

9. ®panun A.3. AHTeHHO-QuaepHBIe yeTpolicTBa. — M.: CBsi3b, 1977. — 440c. (19 3x3.)

10. Antennsl YKB/ non pex. I'.3. Alizen6epra. U.1. — M.: CBsi3b, 1977. — 384c¢. (25 3k3.)

11. Anrennst YKB/ mon pen. I'.3. Aizenbepra. U.2. — M.: Csi3b, 1977. — 288c¢. (26 3k3.)

12.3 Y4eGHO-MeTOAMYECKHE MOCOOHS M TPOrPAMMHOE O0ecrieueHue

12.3.1 O6s13aTesibHBIE Y4eOHO-METOANYECKHE OCOOH:

12. Tommn I'.I'. Autennsl u punepbl. COOpHUK 33124 ¢ GOPMYJIaMH U PEIICHHUSIMA [ DIIEKTPOHHBIN
pecypc]: YuebHoe nocodue (yueOHO-METOAMUECKOE MTOCOOHUE 10 MPAKTUISCKUM 3aHSATHSIM ). —
Tomck: TYCYP, — 2012, — 237¢. Pexxum nocryna:
http://edu.tusur.ru/training/publications/2795

13. Ycrpoiictea CBY u anTeHHBI [ DIEKTPOHHEIN pecypc]: YduebHoe MeTonuueckoe mocooue (1o
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npakTrueckum padoram) / [Nommn .., 3amotpunckuit B. A., Illanruna JI. U. Tomck: TYCVYP, —
2012. — 163 c. Pexxum moctyma: http://edu.tusur.ru/training/publications/715

14. CxanspHslii aHanu3aTop napameTpoB neneil P2M [OnektpoHHsIH pecype]: PykoBoacTBo k
naboparopnoii pabore/ I'.I'. ['ommH, A.B. ®@areeB. — Tomck: TYCYP — 2013 — 47 c. — Pexxum
nocryma: http://edu.tusur.ru/training/publications/3729

15. ccnenoBanue BIUSHUS pacnpeelIeHuUs OISl B PACKPBIBE aHTEHHBI Ha €€ ArnarpaMMy
HANPaBJICHHOCTH [ DNEKTPOHHBIH pecypc]: PykoBoacTro k maboparopHoii padore / ['omun I, I,
®arees A.B., lllaaruna JI.N.— Tomck: TYCVYP, 2013. — 28 c. Pexxum goctyma:
http://edu.tusur.ru/training/publications/3699

16. UccrnenoBanne nuarpaMMbl HampaBieHHOCTH MTapadOIMYeCKON aHTEHHBI IO U3MEPEHHSM TI0NIS B
JabHEW U ONrKHEH 30HaxX [ DneKTpoHHbIH pecypc]: PykoBocTBo k mabopaTopHoii padore /
TlNommu I'.T'., ®@areeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexum mocryma:
http://edu.tusur.ru/training/publications/3700

17. UccnenoBanne ko3 GUIMEHTa yCUIIEHUS PYIIOPHBIX aHTEHH [ DJIEKTPOHHBINH pecypc]:
PyxoBocTBO K maboparoproit pabore / ['omwn I'.I'., dateeB A.B. — Tomck: TYCVYP, 2013. — 27
c. Pexxum nocryna: http://edu.tusur.ru/training/publications/3723

18. HccnenoBanue AU3IEKTPUIECKUX aHTEHH [DNEKTPOHHBIN pecypc]: PykoBoacTBO Kk
nabopatopHoit padore / ['omun I'.I'., @ateeB A.B. — Tomck: TYCVYP, 2013. — 23 c. Pexxum
nocrymna: http://edu.tusur.ru/training/publications/3722

19. UccnenoBanue GpeppruTOBLIX BEHTHIICH U UPKYIATOPOB [ IIEKTPOHHEIH pecypc]: PykoBoncTBo k
naboparopHoit padote // [Tagycosa E. B., Cokonora K. M., Hukudopor A.H., ®atees A.B. —
Tomck: TYCVYP, 2013. — 27 c. Pesxxum nocrymna: http://edu.tusur.ru/training/publications/3730

20. Yerporictea CBY u aHTeHHBI [ DNEKTPOHHBIN pecypc]: Y4eOHO-METOAMYECKOE MOCOOHE 110
OpraHM3aliU caMOCTOATEIbHON pa0oThl cTyneHToB / . I, ['ommn — Tomck: TYCYP, 2010. — 42
c. Pexxum mocryma: http://edu.tusur.ru/training/publications/7

12.3.2 YueOHO-MeTOANYECKHE TOCOOHS IVISl JIUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS
Y4eOHO-MEeTOINYECKHE MaTePHAaJIbI ISl CAMOCTOSTEILHON M ayTUTOPHOI paboThI
o0yyaroImuxcst U3 4ucia HHBAIKWOB MIPEJOCTABIAIOTCSA B (OpMax, aJalTHPOBAHHBIX K
OTPaHUYCHUSM HX 37I0POBbS M BOCTIPUATHS HH(POPMALINH.
J1s un ¢ HapyleHUsIMU 3peHus
- B (hopMe DIEKTPOHHOTO TOKYMEHTA;
- B [I€YaTHON (popMe YBETUUEHHBIM IIPUPTOM.
J1st IuL ¢ HApYLIEeHUsIMH cJIyXa:
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B MeYaTHOH opme.
J1s nn ¢ HapyLIeHUsIMHU OTIOPHO-BUTIaTeIbHOI0 aNapara:
- B (hopMe DIEKTPOHHOTO TOKYMEHTA;
— B Ie4aTHOM Gopme.

12.4 Ba3bl JaHHBIX, MHPOPMALHMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEeMbI H TPedyemoe
nporpaMMHoe odecrneyeHue

1. Springer Journals — moOMHOTEKCTOBAsT KOJUIEKITHSI DJICKTPOHHBIX KYPHAJIOB M3/1aTEeIbCTBA
Springer. [Dnextponnsiii pecype]. URL: http://link.springer.com/

2. OOpa3zoBaTenbpHBIM MOpTad B CcBOOOAHOM joctyme: «Dusmka, XUMHs, MaTeMaTHKa
CTyJIeHTaM U wKoibHUKaM. OOpa3zoBatenbHblil poekT A.H. Baprunay. [DnekTpoHHbIN
pecypc]. URL http://www.ph4s.ru/; (nara oopamienus 14.01.2017)

3. Hayunas osmekrponnas Oubimoreka eLIBRARY.RU. [Omekrponnsiii pecype]. URL
http://elibrary.ru/defaultx.asp; (nata oopamenus 14.01.2017)

4. VYuupepcuterckas wHpOpManMoHHas cuctema Poccus. [Dnextponnsni pecypc]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (mata oopamenus 14.01.2017)
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13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

13.1 O61mue TpeOOBAHUA K MAaTEePUATbHO-TEXHNYECKOMY 00eCIeYeHUI0 11 CHUIITTHHbI

Jns mpoBeneHUs 3aHATHH JIEKIUOHHOIO THUIA, TPYNNOBBIX M HMHAUBHAYAJbHBIX
KOHCYJIbTAUMH, TEKYylIero KOHTPOJSA H TMPOMEKYTOYHONH aTTecTalMu UCIOJIb3YIOTCS
yueOHbIe ayAUTOPHUM, C KOJUYECTBOM IIOCAJOYHBIX MECT He MeHee 22-24, o0opynOBaHHBIC
JIOCKOW M CTaHIapTHOW y4eOHOM Mebenbio. FIMeroTes HarjsAHbIe MOCOOUs B BUAC NMPE3CHTANN
0 JIEKIMOHHBIM pa3jiesaM JTUCIUIUIUHBL.

s mpoBeneHUs J1a0OPATOPHBIX 3aHATHI WCIONB3yeTCs y4eOHO-UCCIIeOBATEIbCKAS
nabopatopusi «MHUKPOBOJHOBAsT TEXHHKA», pacmoyiokeHHas 1o azapecy 634034, r. Tomck,
Bepmmmanna ynmuna, a. 74, 3 arax, aya. 328 PTK. CocraB obopymoBanus: ydeOHas MeOelb;
KOMITbIOTEpHI Kjacca He Huxke Intel Pentium G3220 (3.0GHz/4Mb)/4AGB RAM/ 500GB c
HIMPOKOTIOJOCHBIM JOCTyNoM B Internet,— 12 mT; JHUIIEH3MOHHOE TPOTpaMMHOE OOeCIieUeHue,
nakeThl Bepcuer ne Hioke: Microsoft Windows XP Professional with SP3; Visual Studio 2008
EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5;
u3MepuTeNbHble puoopsl U yerpoiictBa CBY nuanaszona (ckajispHble U BEKTOPHBIE U3MEPHUTENIN
napaMeTpoB LEereH, OCuuIorpadbl, TeHEPATOPhl U MPUEMHUKH, U3MEPHUTEIHHBIC JTMHHH).

ABTOMaTH3UpOBaHHbIE  paboune  MecTa  Juisi  pacuéra,  MOJCIUPOBAHHUS U
AKCIEPUMEHTAIBHOTO HccaenoBaHus ycTpoiictB CBY u aHTeHH pacrnosoxeHsl B jabopaTropuu
['TIO «CBUY snextponukay» (aya. 324, PTK).

s camocTosiTeJIbHOM PadoOThI UCHONB3YyEeTCsl ydyeOHas ayauTopHusl (KOMIIBIOTEPHBIN
KJlacc), pacrnonoxeHHas mo azapecy 634034, r. Tomck, Bepmmnuna ynuna, n. 74, 3 osrtax,
ayn.337-b. CocraB obopynoBanms: YueOHas mebennb; Kommbrorepsl kiacca He Hrbke [I19BM
INTEL Celeron D336 2.8I'Tu. - 10 mr.; Komnberotepsl noakmodersl k cetu MHTEPHET u
o0ecrieunBarOT  JOCTYH B O3JCKTPOHHYIO  HMH(OPMAIMOHHO-OOpA30BATEIBEHYIO  CpPEeIy
YHHUBEPCUTETA.

13.2 MaTepHaJIbHO'TeXHI/I‘leCKOC odecneueHue AUCHMIIJIMHBI JIsl JTUI[ ¢ OrPAaHUYC€HHBIMU
BO3MOKHOCTAAMH 310POBbA

OcBoenne nucuuriuiHbl juramMu ¢ OB3 ocymecTBisieTcss ¢ UCHOJIB30BAHUEM CPEICTB
o0ydeHus 00IIETo U CrenruatbHOTO Ha3HAYCHHUS.

[Ipu o0Oy4eHUU CTYIEHTOB C HaApYIICHUSMU CIyXa TMPEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCHIIMBAIOIIEH amnmaparypbl, MyIbTUMEAUMHBIX CPEACTB U APYTUX TEXHUUYECKUX CPEICTB
npuéma-tiepeiayu yueOHoH nH(OpMAaIUU B TOCTYITHBIX (OpMax ISl CTYACHTOB C HAPYIICHUSIMU
ClIyXxa, MOOWJIBHOW CHCTEMBbI OOY4YeHHs JUIsl CTYACHTOB C HWHBAJIMAHOCTHIO, MOPTATUBHOMN
WHIYKIIMOHHOW CUCTEMBI. Y4ueOHas ayIuTOpHs, B KOTOPOU 00Yy4arOTCs CTYJEHTHI C HAPYIICHHEM
ciyxa, 000pyI0BaHa KOMITBIOTEPHOM TEXHUKOM, ayTMOTEXHUKOHN, BUACOTEXHUKOMN, DIIEKTPOHHOMN
JIOCKOM, MYJTbTUMEUUHON CUCTEMOM.

[Tpu 00y4yeHUH CTYACHTOB C HapYIICHUSIMH 3PECHUSMHU MPEAYCMOTPEHO HCIIOIh30BAHHE B
JEKIIMOHHBIX U Yy4YEOHBIX ayJAUTOPHUSX BO3MOXKHOCTH TIPOCMOTpa VYAAJICHHBIX OOBEKTOB
(HampuMmep, TEKCTa Ha JIOCKE WIIM Claiijla Ha dKpaHe) MPU MOMOIIM BHUICOYBEIHUUTENCH IS
YAQJIEHHOTO MPOCMOTPA.

[Ipu o0OydeHHH CTYIEHTOB C HApYyIIEHUSMHU OIOPHO-ABUTATEIBHOIO  ammapara
WCIIOJIB3YIOTCSL aJbTEPHATUBHBIE YCTPOMCTBAa BBOJA HWH(OpPMANMU U JPYrUe TEXHHUUYECKUE
cpeacTBa mpuéma-mepenadd ydeOHol MH(oOpManuu B JOCTYNMHBIX (GopMax A CTYIACHTOB C
HapyILICHUSIMH OTMOPHO-ABUTATEIHHOIO anmnapara, MOOMIIbHON cucTeMbl 00ydeHHUs i JIHO/IEH ¢
MHBAJIUHOCTBIO.
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14. ®OHJ OHEHOYHbIX CPEACTB U METOJUYECKHUE
PEKOMEH/JIALIMH ITIO OPTAHU3ALIINU U3YYEHUA JUCHUIIJINHBI

OO0BEM YacoB, MPETyCMOTPEHHBIX YYEOHBIM IJIAHOM JIJISl M3Yy4YCHHS TUCIHIUIMHBI, I10-
3BOJIIET OCBETUTH TOJBKO HamOoJiee BaKHBIE MOMEHTHI U PACKPBITH 0a30BBIC MOHSATHS TPU
YTeHuW Jieknud. [lodToMy mpH peanu3anuu MPOrpaMMbl CTYACHTHI JIOJDKHBI paboOTaTh
CaMOCTOSITENILHO KaK IMPU MOBTOPSHHH JIEKIIMOHHOTO Marepualia, TaKk U TPH IMOATOTOBKE K
7a00paTOPHBIM M TPAKTUYECKUM 3aHSATHSM, K KOHTPOJBHOH padoTe WM KOJUIOKBHYyMY. Jlist
obecnieueHus 3PPEKTUBHOTO YCBOSHUS CTYACHTAMH MaTEpUATOB TUCIUILTUHBI HEOOXOIMMO Ha
NEPBOM 3aHITUU IMO3HAKOMHUTH WX C OCHOBHBIMH TIOJOXCHUSMH WU TpeOOBaHUSIMHU paboueit
POrpaMMBbl, C TOAJEKANUMU H3YyYCHHIO TEMaMH, CIIMCKOM OCHOBHOW H JOIOJIHUTEIBHON
JUTEPATyphl, C IOJIOKECHUSIMH OaJITbHO-PEHTHHIOBOM CHUCTEMBI OIIEHKH YycreBaeMocTdu. Ha
JEKIUSAX HEeoOXoauMo oOpaliaTe BHUMaHHE HA OCOOCHHOCTH NMPHUMEHEHUS PAcCMaTPHBACMOTO
Marepuala B MOCIEIYIONNX Kypcax, a Takke B Oynymei npodecCuoHaIbHON NesiTebHOCTH. B
yu4eOHOM TMporecce MPUMEHSIOTCS WHTEPAKTHBHBIE METOJBI OOY4YCHUS JUIS YBEIUYCHHUS
3aWHTEPECOBAHHOCTH CTYJICHTOB U MOBBIIICHUS KX KOMITCTCHIIUH.

14.1 OcHoBHBIe TPeGoBaHusI K (GOHTY OLIEHOYHBIX CPEACTB U METOHYECKHE
peKOMeH Al

DOH/J1 OLIEHOYHBIX CPEJICTB U TUIIOBBIE KOHTPOJIBHBIE 3aaHUs, UCIIOJIb3YEMbIEC JIJISI OLIEHKH
c(OPMUPOBAHHOCTH W OCBOCHMSI 3aKpEIUICHHBIX 32 JUCHUIUIMHON KOMIETCHIMH Mpu
MPOBEJICHUM TEKYIIEH, MPOMEKYTOUYHOM aTTECTALMKU MO JUCLHUIUIMHE TPUBEAEH B MPUIOKEHUN
K paboueii mporpaMme.

14.2 TpeboBanusi K (pOHIY OLIEHOYHBIX CPEICTB ISl JIMI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI

Jnst  CcTyAeHTOB ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSMH  3/I0POBBS
JOTIOTHUTEJIbHBIE OLICHOYHBIE CPE/ICTBA, IEPEUEHb KOTOPBIX YKa3aH B TaONHUIIE.

MPEAYCMOTPEHBI

Tabauna 14 — JlonoJiHUTEIbHBbIE CPEICTBA OLEHUBAHMS VIl CTYIEHTOB ¢ MHBAJIMIHOCTHI0

Kateropuu Buab! 10NM0IHUTEIBHBIX OLEHOYHBIX @DopMBI KOHTPOJISI U OIIEHKH
CTYA€HTOB CpeacTB pe3yabTaTOB 00yUeHHs

TecTpl, MUCEMEHHBIE CAMOCTOSTEIEHBIC
paboTHI, BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIE
paboTHI

[Ipenmy1iecTBEHHO

C HapyIIeHHsIMH ClTyXa
MUChMEHHAS TPOBEPKa

C HapymIeHUSIMH

CobecenoBaHue 1o BOIIPOCaM K 3a4erTy,

IIpenmyiiecTBEHHO yCTHas

3peHus OIPOC N0 TEPMUHAM MpoBepKa (MHANBUAYAIBHO)
C HapymeHusIMHI Pemenne qucTaHIMOHHBIX TECTOB,

OTIOPHO- KOHTPOJIbHBIE PA0OTHI, TMCHbMEHHBIE [Ipenmy1iecTBEHHO
JBUTaTEIbHOIO CaMOCTOSITEIbHBIE PA0OTHI, BOIPOCHI K JUCTaHIIMOHHBIMHU METO/IaMHU
anmapara 3a4eTy

C orpaHuyueHUsIMHA 10
00IIeMeTUITUHCKUM
MOKa3aHUSAM

TeCTI)I, IIMCBbMCHHBIC CAMOCTOATCIIbHBIC
pa60TBI, BOIIPOCHI K 3a49€TY, KOHTPOJIbHbIC
pa6OTLI, YCTHBIC OTBCTHIL

[IperMyIIeCTBEHHO MPOBEPKa
METOJIaMM, UCXO/JISl U3
COCTOSTHHUS 00YJaroIerocs Ha
MOMEHT MTPOBEPKU

14.3 MeToauyeckne peKOMEHIAUMHU 10 OLEHOYHBIM CPeACTBAaM VISl JIMII €
OrpaHUYeHHBIMHU BO3MOKHOCTAMHM 310POBbSI

s crynentoB ¢ OB3 npenycmatpuBaercss qoctymnHasi ¢popMa MpeioCcTaBlIeHUs 3aJaHul
OLICHOYHBIX CPEJICTB, @ UMEHHO:
e B TeYaTHOU popme;
e B Ie4yaTHOM opMe C YBEITMUEHHBIM LIPUPTOM;
¢ B (popme 3IEKTPOHHOTO IOKYMEHTA;

CornacoeaHa Ha noptane N2 11160

12




¢ MCTOAOM UYTCHHA ACCUCTCHTOM 3adaHU BCIYX,
® MPCAOCTABJICHHUEC 3aJaHHs C UCIIOJIB30BAHUEM CYypPAOIICPEBOAA.

CrymeHTaM ¢ WHBAIMIHOCTHIO YBEIMYMBACTCS BpEMs Ha TIOATOTOBKY OTBETOB Ha
KOHTPOJIbHbIE BONpPOCHL. JIJIi TakuX CTYIEHTOB IpelycMaTpuBaeTcsi IOCTymHas ¢opma
MPEIOCTABIICHUSI OTBETOB Ha 3a/IaHUS, 3 HMECHHO:

® [HUCHMEHHO Ha Oymare;

e Ha0op OTBETOB Ha KOMITbIOTEPE;

e Ha0op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;
® [Ipe/CTaBlI€HUE OTBETOB YCTHO.

[Iponienypa oOlLleHMBaHUS pE3yJIbTaTOB OOY4YeHHs] HWHBAIMAOB [0  AUCLMILIAHE
pelycCMaTpUBAET MpeocTaBlIeHIe HHPopMAIK B opMax, afanTHPOBAHHBIX K OTPaHHYCHUSIM
UX 3/10pOBbS U BOCIPUATHUS HHPOPMAIUU:

JJist JIMI ¢ HAPYIIEHUSIMU 3PEeHUs .
- B (hopMe AJIEKTPOHHOTO JOKYMEHTA;
— B IIEYATHOHN (pOpME YBETUUEHHBIM HIPHUPTOM.
JlJ1st JIMI ¢ HAPYIIEHUsSIMU CJIyXa:
— B (hopMe AIEKTPOHHOTO JOKYMEHTA;
- B II€YaTHOM opme.
JJist M1 ¢ HApYIIEHUsIMU ONOPHO-IBUIaTeJIbHOI0 annapara:
- B (hOpMe IIEKTPOHHOTO TOKYMEHTA;
— B IeyaTHOM Gopme.
[Ipu nHeoOxomumocTu UIsi OOY4YAOIIMXCS C WHBAIMIHOCTBIO TMPOIEAYpa OLICHUBAHUS
pPe3yNbTaTOB O0YYEHHS] MOXKET MPOBOJUTHCS B HECKOJIBKO ATAIOB.

13
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1. BBeaenune

®onn onenounsIx cpeacts (POC) sBisieTcs NPUIIOKEHUEM K paboueii nporpaMMe IUCIUILTHHBI « Y CTpOHCTBa
CBEPXBBICOKOI YaCTOTHI ¥ @aHTEHHBI» U MPEJCTaBIISIET CO00I COBOKYITHOCTh KOHTPOJIBHO-U3MEPHUTEIBLHBIX
MarepuanoB (KOHTPOJIbHBIE Pa0OTHI, TECTHI U AP.) M METOJIOB X MCIOJIb30BAHUS, TIPETHA3HAYEHHBIX JUIs
U3MEPEHUs YPOBHS OCTIDKEHUS CTYICHTOM YCTaHOBIICHHBIX PE3YJbTaTOB O0YUYEHHUS.

DOC no gucHUIUIMHE «Y CTPONUCTBA CBEPXBBICOKON YaCTOTHI M aHTEHHBI» UCIIOJNIB3YETCs IPU MPOBEICHUU
TEKYIIEro KOHTPOJISl YCIIeBaeMOCTH (KOHTPOJIbHBIE TOUKH) U MPOMEKYTOYHOU aTTecTanuy (3a4eT) CTyJCHTOB.

[lepeuens 3akperIeHHBIX 32 TUCIUIUIHHON KOMIIETEHIINH MpUBeeH B Tabmume 1.

Tab6auna 1 — INepedyeHs 3aKkpenJieHHBIX 32 THCHUIIJIMHON KOMIeTeH Ui

Kon DopMyJIMPOBKA KOMIIETEHUMH Ortansl GOpPMUPOBAHHS KOMIETEHIIHH
OIIK-3 | cnocoOHOCTh penaTh 3aJadu 3HATD!
aHaIM3a U pacdyeTa XapaKTEePUCTHK — TPUHLMOBL  JOEHCTBHS, OCHOBHBIE  IapaMeTpsl U
JNEKTPUYECKHX Lienei XapaKTEPUCTHKH, KOHCTPYKIHUH M HAa3HAYEHHE THUIIOBBIX
ycrpoticte CBY u aHTeHH B paAMOTEXHUYECKIX CHCTEMAX;
yYMeThb:
— BBIIOJHATbL MaTE€MaTHYECKOE MOJCIUPOBAHUE YCTPOMCTB
CBUY u aHTEHH 1O TUIOBBIM METOAMKAM, B TOM YHCIE C
UCIIOJIb30BAHUEM CTAaHAAPTHBIX IAKETOB IPUKIAJHBIX
IPOrpamM;
BJIA/ICTh!
— OCHOBHBIMH METOJAaMHU pacyéra M 3SKCIECPUMEHTAIBHBIX
uccienoBaHuil  guaepHbIX JuHHH, ycrpoiictB CBUY n
AHTCHH.
K-6 TOTOBHOCTb BBITOJIHATH pacueT U 3HATh!
IIPOEKTUPOBAHUE JIE€TANICH, Y3JI0B U — IpPUHLHMIB  JEHCTBUS,  OCHOBHBIC  IIapaMETpbl U
YCTPOWCTB paAHOTEXHUYECKIX XapaKTEPUCTHKH, KOHCTPYKLIHH M Ha3HAYEHHE THUIIOBBIX
CUCTEM B COOTBETCTBHU C ycrpoiictB CBY 1 aHTEHH B palMOTEXHUYECKHX CHCTEMAX;
TEXHUYECKHM 3aJaHUEM C YMETb!
HUCIIOJIb30BAaHUCM CPELCTB — BBIIOJHATH MaTeMaTHUYECKOE MOJCIHPOBAHHUE YCTPOMCTB
aBTOMAaTH3aINA POCKTUPOBAHUA CBY u aHTEeHH MO THIIOBHEIM METOJHMKAM, B TOM 4YHCIIE C
HCIONb30BAaHUEM CTAaHAAPTHBIX MAKETOB MPUKIAIHBIX
IPOrpamM;
BJIA/IETh!

OCHOBHBIMHM METOJaMH pacdyéra M IKCIIEPUMEHTAJILHBIX
uccrenoBannii  punepHex JwmHUE, ycrporicte CBU u
AQHTEHH .

2. Peanm3zanusa KkoMIeTeHIun

2.1 Komnerenuus OITK-3

OIIK-3: criocoGHOCTH pelaTh 321241 aHAJIU3a H PacYeTa XapaKTEePUCTHK YIEKTPHUECKUX Leneii.

Jliist hOpMHUPOBAHUS KOMITETEHITUH HEOOX0AUMO OCYIIECTBUTh PSIJ] ITAIIOB.

Dranel q)OpMI/IpOBaHI/ISI KOMIIETCHUI WU, IPUMCHACMBIC JIJIA 3TOTO BUIABI SaHﬂTHﬁ, 1 UCII0JIB3YEMBIE CPEJICTBA
OIICHUBAHMS MPEICTABICHBI B TAOIUIE 2.

Taﬁ.lmua 2 - Dranel (l)OpMHpOBaHI/Iﬂ KOMIIETCHIUU U UCITOJIL3YEMbIEC CPECACTBA OLICHUBAHUA

CocraB 3HaTh YMmerhb Baaners
. BBITIOJTHATH MaTEMaTHIEeCKOe
MPUHITAITE ICHCTBUS, N OCHOBHBIMH METOJaMHU
MOJIETHPOBAaHUE YCTPOHCTB N
OCHOBHEBIE ITapaMeTPHl U pacuéra u
Conep:xa CBY u aHTEHH IO TUTIOBBIM
XapaKTEePUCTHKH, KOHCTPYKIINHU 9KCIIEPUMEHTAIIbHBIX
HHe METOJMKaM, B TOM YHCIIE C o
U Ha3Ha4E€HUE TUIMOBBIX HCCIICIOBAHUIA (DUACPHBIX
ITANoB . HCIONb30BaHUEM CTaHJAPTHBIX N .
ycrpoiicte CBY u aHTeHH B nuHul, yerpoiicts CBY u
MAKETOB MPUKJIIATHBIX
pafiuOTEXHUYECKUX CUCTEMAX AHTCHH
IporpamMmm
Bust Jlexnun Jlexuun Jlexuun
- JlaGopaTopHbIe 3aHATHS JlaGopaTopHbIe 3aHATHS JlabopaTopHbIe 3aHATHS
[IpakTHyeckue 3aHATHA. [IpakTryeckue 3aHITHA. [IpakTryeckue 3aHATHIA.
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CaMocTosTeNnbHas pa60Ta.

CamocrosTelbHas pa60Ta.

CaMocTosTeNnbHas pa60Ta..

Hcnoan3
yemble
cpeacTBa
OIlEHHBA
HUSA

Koncmekr

VY CTHBIN OTBET
KonTtponbHas pabora
DK3aMeH

Konrponbhas padora
OdopmiteHHe OTYETHOCTH U
3amuTa J1abopaTopHBIX padoT;
KoHcniekt camocTosTenbHON
paboTsl.

OK3aMeH

3armura 1a60paTOPHBIX
pabor
DK3aMeH

OO1mue XxapaKTepHUCTHKH MTOKA3aTeNeH U KpUTEPHUEB OLICHUBAHUS KOMIICTEHIINN HA BCEX ATAax IPHUBE/ICHHI B

Tabmume 3.
Tab6auna 3 — O0mue XxapakTepUCTHKHU NMOKa3aTeell U KPUTepHeB OLeHUBAHUSI KOMIIETEHIIMHU 10 dTanaM
IMoxaszarenun
3Harnb YMmern Baagern
U KPpUTEpUHU
Ob6nanaer
OOazaer guana3soHoOM
(hakTHIECKUMH U . Kontpommpyer padoty,
OT1n4HO MIPaKTHYECKUX YMEHHH,
. TEOPETHUECKUMH 3HAHUAMH MPOBOJUT OLICHKY, COBEPIICH-
(BbICOKHIA N TpeOyeMBIX JJIsl Pa3BUTHS .
B IIpcaciiaX n3ydyacMon o CTBYCT ACUCTBUA BLINIOJTHECHU A
YPOBEHb) TBOPUYECKUX PELICHUH,
001acTH ¢ HOHUMaHHEM paboTsl
abcTparupoBaHus mMpooieM
rpaHui IpuMEHUMOCTH
3HaeT (aKTsl, OOnazgaeT quanasoHOM Beper oTBeTCTBEHHOCTH 32
Xopomro MPUHLUIIBL, TPOLECCHI, MIPaKTHYECKUX YMEHHUH, 3aBeplIeHHE 3a/1a4 B HCCIIENI0-
(6a3oBbIit of1ue MoHATHS B TpeOyeMbIX ISl pelIeHUS BaHUH, IPUCIIOCAOIUBACT CBOE
YPOBEHBb) npezenax u3y4aeMoi OIIpe/IeIeHHBIX IPOOJIEM B MOBE/ICHHE K 00CTOSTEIbCTBAM
obnactu 00J1acTH HCCIIeIOBAHMS B PEIICHNH ITPpo0IeM
Yaosaersopu-
! P OOnagaeT OCHOBHBIMU
TeJIbHO Ob6nanaer 6a30BBIMU Paboraer npu mpssmom
. YMEHUSIMH, TpeOyEeMbIMH IS
(nmoporoBbIit 00IMMHY 3HAHUSIMA HaOJIIOICHUH
BBINOJTHEHUS IPOCTHIX 3a/1a4
YPOBeHb)

(I)OpMyJ'H/IpOBKa MoKa3aTele u KPUTCPHUCB OLICHUBAHUA ,Z[aHHOfI KOMIICTCHIINU NPHUBCACHA B Ta6n1/1ue 4,

Tab6auna 4 — [loka3zaTeau 1 KPUTEPUHU OLEeHNBAHUS KOMIIETeHIIHH HA 3Tamax

IMoxa3zaren
3HATh YmMmernb Baagernb
W U KpUTEpPUH
3HaeT MPHUHIUIBI YmeeT cBOOOIHO Brnaneer ocHOBHBIMU
JIeficTBUS, OCHOBHBIE Mapa- BBINOJIHATh MaTEMAaTHYECKOE METOJAMH pacuéra U
Otauyno / METPBI U XapaKTEPUCTHUKH, MOJIEIMPOBAaHUE YCTPOUCTB 9KCTIEPUMEHTAITLHBIX
324TEHO KOHCTPYKLIMM U Ha3Ha4e- CBU u aHTeHH 1O TUIIOBBIM uccienoBaHui GpuaepHbIx
(90-100 HHE THIIOBBIX YCTPOUCTB METOJIMKaM, B TOM YHCJIE C nuHui, yerpoiicts CBY u
0aJ1710B) CBUY v aHTeHH B paguoTeX- | HMCIOIB30BAHMEM CTAHAAPTHBIX | aHTEHH
HHYECKUX CHCTeMax MAKEeTOB MPHUKIIATHBIX
IpOrpaMMm
Wwmeer npencrasieHue CamocTOoATeNnbHO YacTtuyHO BiageeT
0 MIPUHIUMAX JEHCTBHA, BBINOJTHATh MaTeMaTHUECKOE OCHOBHBIMH METOJaMH pacdéra
X / OCHOBHBIX TapaMeTpax U MOJIEIMPOBAaHUE YCTPOUCTB U 3KCIIEPUMEHTAIbHBIX
opormo XapaKTepUCTHKAX, CBUY 1 aHTeHH 110 TUIIOBBIM nccie0BaHNui (QUAEpHBIX
33(“;51 %9 KOHCTPYKLUAX U METOAMKAM, B TOM YHUCJIE C mHul, ycrpoicts CBY n
é ) Ha3HauY€HUH TUMOBBIX HCIONb30BaHUEM CTaHJAPTHBIX | aHTEHH
a1108) ycrpoiictB CBY 1 aHTeHH B | IaKeTOB MPHUKJIAJHBIX
PafiuOTEXHUYECKHUX IIporpamMm
cucreMax
Ynosaerso Haet onpeneneHus [Toxa3piBaeT HENOIHOE, HE- JleMOHCTpHpYeT HEMOJHOE,
PUTEIBHO MIPUHITAIIOB IEHCTBHA, JOCTAaTOYHOE YMEHHUE HEJIOCTATOYHOE BIIaJCHUE
/ 3a4TeHo OCHOBHBIX TApaMETPOB M BBITIOJTHATH MaTEMaTHIEeCKOe OCHOBHBIMH METOJaMH pacuéra
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(60-69
0aJ1710B)

XapaKTepUCTHK,
KOHCTPYKLUH U
Ha3HAYEHUH THUIOBBIX
ycrpoticte CBY u aHTeHH B
PaIOTEXHUIECKIX
cucTeMax

MOJEIMPOBaHUE YCTPOUCTB
CBY u aHTEHH 110 TUIIOBBIM
METOIUKAM, B TOM YHCJIE C
HCTIOJIb30BaHUEM CTaHJAPTHBIX
MTAKETOB MPUKJIIAaTHBIX
porpamMm

M 3KCIICPUMCHTAIBHBIX
HCCIICAOBaHMN (DUACPHBIX
muHui, yerpoiicte CBY n
aHTeHH

IIpumeyaHune: KOJIMYECTBO OAIOB U NEPEBOJ] B TPAJHLIMOHHYIO OLCHKY YKa3aHO B COOTBETCTBHH C ITyHKTOM 11
Paboueit mporpaMMel.

2.2 Komnerenunus IIK-6

ITK-6: roToBHOCTH BBINOJHATH pacyeT H MPOeKTHPOBaHHe AeTaJleil, y3JI0B H YCTPOICTB
PaAMOTEXHMYECKHX CHCTEM B COOTBETCTBHM € TEXHHYECKHM 3a/IaHHEM C HCIO0JIb30BAHHEM CPeJCTB
ABTOMATH3aLMH NPOEKTHPOBAHMUS.

Just popmMupoBaHKSA KOMIIETEHIIMA HEOOXOANMO OCYIIECTBUTD PAI ITAIIOB.

Ortansl HOPMUPOBAHKS KOMIICTEHIINHN, IPUMEHSAEMBIE 7SI 3TOTO BUJIBI 3aHATHH, M UCIIOIb3YEMbIE CPEICTBA
OIICHUBAHMS NPEACTABJICHHI B Tabimie 5.

Taﬁ.lmua 5- Dransl (l)OpMHpOBaHHﬂ KOMIICTCHIMH H UCIIOJb3yE€MbI€ CPE/ICTBA OLICHUBAHUSA

CocraB 3HaTL YMmerb Baagern
N BEITIOJTHATh MaTEMaTHIeCKOE
MPUHITUIGI ICHCTBUS, o OCHOBHBIMH METOJIaMU
MOJIETUPOBAaHUE YCTPOHCTB N
OCHOBHBIE NTapaMeTphl U pacuéra u
Conep:xa CBY u aHTeHH 1O TUTIOBBIM
XapaKTePUCTUKHU, KOHCTPYKIIUU SKCTIEPUMEHTATBHBIX
HHe METOJIMKaM, B TOM YHCJIE C .
Y Ha3HAYEHHE TUTIOBBIX UCCIICIOBaHUN (DUICPHBIX
3TaNoB . HCIIOJb30BaHUEM CTaHIapPTHBIX M .
ycrpoiicte CBY u aHTeHH B nuHuH, yerpoiicts CBY u
MaKeTOB MPUKJIATHBIX
PafuOTEXHUYECKHUX CUCTEMax aHTeHH
IporpamMm
Jlexuu Jlexuu Jlexuu
Buawbi JlabopaTopHBIE 3aHATHS JlabopaTopHBbIe 3aHATHS JlabopaTopHBIE 3aHATHS
3aHATHI IIpakTuueckue 3aHATHS. [IpakTrdeckue 3aHATHA. [IpakTHdeckue 3aHATHA.
CamocrosiTenpHas paboTa. CamocrosTenbHas paboTa. CamocrosTenpHas paboTa.
KontponsHas pabora
HUcnoans Koncnekr
o OdopmiteHIe OTIYETHOCTH H 3ammra 1a00paTOPHBIX
yemble YCTHEIH OTBET i
3aIIuTa JJabopaTOpHBIX PadoT; pa6ot
cpeacrea | Konrponbnas pabora .
Koncmiekt camocTosTensHOH Ok3aMeH
OLlEHMBA DK3aMeH
paboTEHL.
HUA
OK3aMeH

O6HII/Ie XapaKTCPpUCTHUKH MoKa3aTejae u KPUTCPUEB OLICHUBAHUA KOMIIETCHI MU HAa BCEX dTallaX MpUBCJICHLI B

Tabiuie 6.

Tabanua 6 — O01Me XapaKTePUCTHKHU N0Ka3aTeliell 1 KpUTepHeB OLIEHUBAHMSI KOMIIETEHIIMH 110 ITanam

npezenax u3y4aeMoi

OIPCACIICHHBIX HpO6J’I€M B

IToxka3zarenu
3HaTh Ymern Baagers
U KpUTEpPUHU
Ob6nanaer
O0Omagaer guamna3oHoOM
(haKTHIECKUMH U o
OT1u4HO NIPaKTU4YECKUX YMEHUH, Kontpommpyer paboty,
. TEOPETHIECKUMH 3HAHUAMHU
(BbICOKMA N TpeOyeMBIX I Pa3BUTHSA MIPOBOJIUT OIIEHKY, COBEPILICH-
B IIpeienax u3ydaeMoin . .
YPOBEHDb) TBOPYECKHX PEIICHHH, CTBYET JIEHCTBUSI pabOTHI
o0J1acTu ¢ TOHUMaHHEM
abcTparupoBaHus IPoodIEM
TpaHHUI] IPUMEHUMOCTH
Xopomo 3HaeT (aKTsl, OOnagaeT quana3oHOM Beper 0TBETCTBEHHOCTS 32
(6aI3)om,lﬁ MPUHIMIIEL, TPOLECCHI, MIPAaKTHYECKUX YMEHHH, 3aBepllIeHHe 3a/1a4d B
o011Me NOHSTHS B TpeOyeMBIX ISl peLIeHUs HCCIIEJOBaHNH,
YPOBEHBb)

HpI/ICHOCEl6J'II/IBa€T CBOC
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obnactu

obnactu HCCICAOBaHUA

IMOBEACHHUE K 00CTOATEILCTBAM
B peIICHUUN np06neM

Ynosaersopu-
TeJIbHO
(moporoBbIi
YPOBeHb)

Oo0manaer 0a30BBIMHU
O0IIMMHU 3HAHUSIMH

OO0iataeT OCHOBHBIMH
YMEHHUSIMH, TPEOyEeMBbIMU 151
BBITIOJTHEHHS TIPOCTHIX 3814

Paboraer npu npssMmomM
HaOJIIO e HNH

DopMynHupoBKa MOKa3aTeIeH U KPUTEPUEB OLICHUBAHMA JAHHON KOMIICTEHIINY NIPUBE/ICHA B TabIHIe 7.

Tadanuna 7 — IokazaTeam M KPUTEPUH OLICHHMBAHHUS KOMIIeTeHIIMH Ha 3Tanax

IMoxa3zaren
3Harnb YMmern Baagern
U ¥ KpUTepUH
3HaeT MPUHIUITEL YMmeeT ¢cBOOOIHO Bianeer oCHOBHBIMU
JEWCTBHS, OCHOBHBIE BBINOJHATH MaTEMaTHIECKOE METOJlaMH pacuéra u
o / apaMeTpsl ’ MOJIETTMPOBaHNE YCTPOICTB 9KCTIEPUMEHTAIBHBIX
TAMHHO XapaKTEpUCTHUKH, CBU u a"TeHH 10 TUIOBBIM HCCIIeIOBaHUN (DUICPHBIX
3atlT(gg‘_)l 00 KOHCTPYKIIUH U METOJIMKaM, B TOM YHCIIE C nuHUH, ycTpoiicts CBY n
6an10B) Ha3HA4eHNE THIIOBBIX HCIOJIb30BaHUEM CTaHJAPTHBIX | aHTEHH
ycTtpoiicte CBY 1 aHTeHH B | MaKeTOB MPUKIATHBIX
PaTnOTEeXHUYECKUX IIporpamMm
cucreMax
Hwmeer npencrasieHue CamocTOoATeNbHO YactuyHO BiajeeT
0 MPUHIHUNAX JeHCTBHUA, BBIMOJIHATh MaTeMaTH4ecKoe OCHOBHBIMH METOJAMH pacdéra
X / OCHOBHBIX ITapaMeTpax U MOJIETUPOBAaHUE YCTPOHCTB U 3KCIIEPUMEHTAJIBHBIX
opouto XapaKTepUCTHKAX, CBY u aHTeHH 10 TUTIOBBIM nccIe0BaHuH (PUACPHBIX
33‘-[T76(l)-l ?39 KOHCTPYKLHUAX U METOJMKaM, B TOM YHUCJIE C nuHui, yerpoiicts CBY u
é ) Ha3HAYE€HUH THITOBBIX HCTIONI30BAHMEM CTaHJAPTHBIX | AHTCHH
aJ1108) ycTpoiictB CBY 1 aHTEHH B | MAKETOB MPUKIATHBIX
PaIOTEXHUIECKIX IIporpamMmm
crcTeMax
[Jaer onpenenenns [TokaspiBaeT HeTOMHOE, HE- JleMOHCTpPHpYET HEToJHOE,
MPUHIUIIOB ICHCTBHA, JIOCTaTOYHOE YMEHHUE HEJIOCTATOYHOE BIIaJCHHUC
YnoBierBo | OCHOBHBIX APaMETPOB U BBINOJTHATh MaTeMaTHUECKOE OCHOBHBIMH METOJaMH pacdéra
PUTEIBHO XapaKTepUCTHK, MOJICITUPOBAHNUE YCTPOIICTB 1 3KCTIEPUMEHTAIBHBIX
/ 3a4TEHO KOHCTPYKUHUH U CBY u aHTEHH 110 TUIIOBBIM HCCIIeI0BaHMUN (hUIACPHBIX
(60-69 Ha3HAaYEeHHUH THIIOBBIX METOJIMKaM, B TOM YHCJIE C nuHui, yerpoiicts CBY u
0aJ1710B) ycrpoiicte CBY 1 aHTeHH B | HCIIOJIB30BAaHHEM CTaHIAPTHBIX | AHTEHH
PaInOTEXHUIECKUX MAKEeTOB MPHUKIIATHBIX
cucreMax IIporpamMmm

IIpumeuyanmne: KOIMIECTBO OAIIOB U IIEPEBOJI B TPAAUIIMOHHYIO OLICHKY YKa3aHbl B COOTBETCTBHH C ITyHKTOM
11 PaGoueii mporpaMMEl.

3. TunoBbie KOHTPOJIbHBIC 3aIaHUS

IIJ'IH pcajim3daiy BbBIIICTICPEYNCICHHBIX 3a/1a4 O6y‘leHI/IH HCHOJIB3YIOTCA CICAYIOUINE MaTCpUAJIbL.
TUIOBBIC KOHTPOJIBHBIC 3aJaHU U UHBIC MaTE€pHaJibl, HCO6XOZ[I/IMI>IG JJI1 OCHKHU 3HaHHI>’I, yMeHI/II\/'I, HaBBIKOB U
(I/IJ'II/I) OIIbITAa ACATCIBbHOCTH, XaPAKTECPUSYIOIINX DTAllbl (1)OpMI/Ip0BaHI/I$[ KOMHSTCHHI/Iﬁ B ITpoecce OCBOCHUA
06paSOBaT6J’ILHOﬁ nporpaMmbl, B COCTaBEC:

3.1 KoHTpoJibHBIE pa0oThI 0 TeMaM:

1. Jluauu nepenayu.
2. Ycrpoiictea CBY.

3. AHTeHHBI.

CojeprxaHre KOHTPOJIbHBIX Pa0OT NPUBEIEHO B y4eOHO-MeTOauuecKoM mocobuu [20].

3.2 HpaKTuquKue 3aHATHUSA II0 TEMaM:

1. Jluaum nepenaqu ¢ T-BosHAMU
2. BOJHOBOIHBIC TUHHUY TIEpEIaYH
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©OoNO TR ®

Harpysxennsie oTpe3ku ¢punepon

Y3KO0MOJIOCHOE M ITMPOKOIIOJIOCHOE COTJIACOBAHHUE

Muoronomocaukr CBY 1 BOTHOBBIE MATPHITBI

ITapameTpsl 11 XapaKTEPUCTUKN aHTCHH

BubpaTopHbIe aHTCHHBI

AnepTypHbIE aHTEHHBI

AHTEHHBIE PEHIETKU

VKazaHHsl K MPAKTHYCCKUM 3aHATHSIM MPUBEICHBI B y4eOHO-METOMMYECKUX mocobusix [12, 13].

3.3 JlaGopaTopHble 3aHATHSI O TEMaM:

1.
2.
3.

HccnenoBanre GpeppUTOBBIX BEHTHIEH H IUPKYJISATOPOB
HccnenoBanue AMINEKTPUUECKUX aHTEHH
HccnenoBanue muarpaMMbl HaNpaBiIeHHOCTH MapaboJIMuecKOl aHTEHHBI 110 U3MEPEHUSM NOJIS B TAJIbHEH U

OMOKHEH 30HaX

4,
5.

HccnenoBanue BIMSHUS PAacIIPEACIICHHUS OIS B PACKPBIBE aHTCHHBI Ha €€ auarpaMMy HAlpaBIeHHOCTH
HUccenenoBanne koG pUIHEHTa YCHICHHUS PYTOPHBIX aHTEHH
VKkazauus K J1JaGOpaTOpHBIM 3aHATHIM TPHBEACHBI B yueOHO-METOANYECKHX Tocobmsx [14-19].

3.4 Bompocsl 1J1s1 IpOBeeHUs IK3aMeHA !

1.

2.

10.

11.

12.

13.

14.

15.

16.

JInnnn nepenaun: onpeneneHue; perysipHble, HEPETyIApHbIE, OMHOPOAHBIE, HE OMHOPOAHBIE. OTKPHITHIE,
3aKpBIThIE — X JOCTOMHCTBA M HEAOCTATKHU, pUMeHeHus. [Ipumepsl.
Panguonuuus: noHsTue, CTpyKTypHas cxema, mpuMepsl. JIOCTOMHCTBA M HEAOCTATKU 110 CPAaBHEHHMIO C
¢bunepHpIMH JIMHUAMH. [IpUHIUIT 3JIEKTPOANHAMUYECKOTO ITOJOOUS U €ro UCIIOJIb30BaHUE NIPH pacyeTax U
9KCHEPUMEHTAIBHBIX UCCIIEOBAHUSIX.
OCHOBHBIE TTAPAMETPBHI M XapAKTEPUCTHKH (HUIEPOB: THITBI BOJIH, TUCIICPCHOHHAS XapaKTEPHUCTHKA,
3aTyXaHHe, IEKTPUIECKask IPOYHOCTh, NIpeAeIbHas U JOIyCTUMAsi MOIIHOCTH, BOJTHOBOE CONPOTHBIICHHE,
MIOTOHHBIE TIAPaMETPBI.
MaremaTmuaeckas Moaenb auHui nepenaan CBU. OcHoBHBIE TpeOOBaHMUS, IPEIBABISIEMBIC K (DHICPHBIM
JUHAAM. YacTOTHBIE 3aBUCMOCTH 3aTyXaHUs B IPOBOJAHUKAX U IUAIIEKTPHKAX.
OObsicHUTE, MOYEMY OOBIYHO PaOOTAIOT Ha BOJHE OJJHOTO THIIA, B YACTHOCTH OCHOBHOTO. B Kakux ciydasx
paboTaroT Ha BOJTHAX BBICIIMX TUIOB? B Kakux JIMHUAX UMEET MECTO ANUCIIEPCHUS U B YEM HPOSBISIETCA?
Kak oHa BiMseT Ha pacpoCcTpaHEeHHE CUTHATIOB?
JIByXnpoBo/iHas M KOAKCHAJIbHAsSI JIMHUH: BOJIHA OCHOBHOTO THIIA, €€ JJIMHA U (ha30Basi CKOPOCTh,
BOJIHOBOE CONPOTHUBJICHHUE, IOTOHHBIE TIapaMeTpHI. Y CIOBHE pabOThI HAa BOJIHE OCHOBHOTO THIIA B
KOaKCHAIIbHOM JTMHUH. MapKupoBKa KOAKCHAIIbHBIX KaOeleH.
[TonocKoBBIE M MHKPOIIOJIOCKOBBIE JIMHUH: PAa3HOBUAHOCTH, BOJIHA OCHOBHOTO THIIA, €€ JUTHHA U (ha30Bast
CKOpPOCTb, BOJTHOBOE COIIPOTHUBIICHHE, IOTOHHBIE TapaMeTPhl, CTPYKTYpa IIOJIS.
BonHOBOABI NPAMOYTOIBHOTO CeueHHs. THITbI BOJIH, KpUTHYECKHE AJTUHBI BOJIH. BoTHa OCHOBHOrO THIIA,
YCIIOBHE €€ CYLECTBOBAHMsI, CTPYKTYpa MO, XapaKTePUCTUIECKOE U BOTHOBOE CONPOTHBIICHMUS,
nepeaaBaeMasi MOIHOCTh. TEXHOJIOTUs U3TOTOBIIEHUSI U CTaHAAPTHI. [IpuMeHeHMs.
BonHoBob!I Kpyraoro cedeHus. THUIBI BOJH, KpUTHYECKHE AJTUHBI BOIH. BOoJIHa OCHOBHOIO THIA, YCIOBHE
€€ CyIIECTBOBaHMs, CTPYKTypa IOJIs, XapaKTEPUCTUUECKOE U BOJTHOBOE COIIPOTHUBIICHHUS, IIepeiaBacMast
MOIIHOCTb. TexHomorusa nu3rotopnenus. Ilpumenenus.
JInany nmepenaun ¢ MOBEPXHOCTHOM BONTHOM. II0HATHE TOBEPXHOCTHOM BOJHBI, €€ JUIMHA U (ha3oBast
CKOpOCTb, CTpyKTypa noJis. [Ipumepst peanuzauuii JII1 ¢ moBepXHOCTHOM BOJTHOM U IPUMEHEHUS.
Nuana3zons! qyiuH BoJH. [Toustie CBY. THIbl mpUMEHsIEeMbIX B Pa3IHUHBIX JHaa30Hax QUICPOB.
IToHATHS SKBUBAJICHTHBIX JMHUN U CXeM. BOIHOBOI U KJIACCUYECKUI ITOAXO0/IbI, CBSI3b MEXKy HUMU.
Koaddunuent orpakenust ot Harpy3ku, KbB, KCB, conpoTHBIICHHE TMHUU U COOTHONICHHE MEXY HHUMHU.
[ToBexenne moxyns ko3 duieHTa oTpaskeHNs B naeanbHbIX U peanbHbIX JII1. Pe3onancHble ceuenns,
3HAa4YEeHUS B HUX HANPSHKEHHOCTEH MOJIeH U COMPOTUBICHUH.
Koaddrmument orpakenust ot Harpysku, KbB, KCB, conpoTuBiieHIe THHAU U COOTHOIICHIE MEXIY HIMU.
IToBenenne Mmoayins ko3 uIeHTa OTPAXKEHNS B HACANBHBIX M pealbHBIX JIMHUAX. Pesxumel B JIIT n ux
CBA3b C CONPOTUBIIEHUEM HArpy3Ku.
dopmyna TpaHCHOPMAIMU COPOTHUBIIEHUH C MOSCHEHUSIMU. DKBUBAJICHTHBIE CEUEHHS I PACCTOSIHUS
MeXTy HUIMH. BX0ogHOE compoTHBIIeHHE OTpe3Ka (uaepa, 3HaYCHHUS B CIIydae PeaKTHBHBIX HarPy30K.
[onsarue nuteiidoB, X BXOAHBIE CONPOTHRICHNS, TPUMEHEHUSL.
dopmyna TparchHOpMAITIH COPOTHBIICHUH C TTOSICHEHUAME. Pe30HaHCHBIE CEYCHNUS M PACCTOSIHUS MEXKIY
Humi. [loBenieHre B HUX KOMIIOHEHT HANPSHKEHHOCTH JIEKTPHUECKOT0 M MAarHUTHOTO TIOJIEH, CBSI3b C
MoysieM KO3 HUIHeHTa OTpaskeH s OT Harpy3ku. CONpOTHBICHUE JIMHUN B PE30HAHCHBIX CEUECHUSIX 1
cBs13b ux ¢ KCB u KbB.
VY3K0N0J0CHOE COrnacoBaHUE aKTUBHBIX HArpy30K. YeTBEpTHBOIHOBBIE MOHMKAIOIIUE U TOBBIIIAOIINE
TpaHcdopmaropsl, nx BKimodeHus B JIIT u BIOOp 3HaYEHUIT COMPOTHBIEHUH. DKBHBAICHTHBIE CXEMBI,
pacnpenenenus Hanpsbxenus, KbB nnu KCB srons JIII npu cornacoBanum.

19

CornacoeaHa Ha noptane N2 11160



17.

18.

19.

20.

21,

22,

23.

24,

25.
26.

27.

28.

29.

30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

51.
52.
53.
54.

55.
56.

57.
58.

59.

Y3KO0M0JI0CHOE COTIacOBaHME KOMILUIEKCHBIX HArpy30K. MeTo 1 KOMIIEHCUPYIOUIUX PEaKTUBHOCTEH,
MOCJIeZIOBAaTENIFHOE 1 TIapajuiebHOe BKItoueHus ux B JIII. DxBuBajgeHTHBIE cXeMbl. [losicHeHHsT Ha
KpyroBoi muarpamme Bonbrepra — CmuTa.

Y3K0MOIOCHOE COracoBaHNEe KOMIUIEKCHBIX HAarpy30K. MeToJl KOMIEHCUPYIOIUX PEAKTUBHOCTEH, X
peanu3anysi B BOJTHOBOJHON TEXHUKE, YKBUBAJIEHTHBIE CXEMBI.

Tunossie anemMenTs! TpakToB CBY: SKBUBaJICHTH aHTCHH, PEAKTHBHBIC HATPY3KH, YETBEPTHBOTHOBEIC
METaJNTNYECKUE U30JISITOPHL.

Tunossie 3eMeHThl TpakToB CBY: BOITHOBOAHBIE COEAMHEHUS, TIOBOPOTHI, KOAKCHAILHO-BOJIHOBOIHBIE
MePEXO/Ibl U MEPEXOBI C MPSMOYTOJIHLHOIO BOJTHOBO/IA HA KPYTJIBIH.

OOBEMHBII pE30HATOP: YCTPOUCTBO, PA3HOBHIHOCTH, IpUMeHeHUs. CpaBHEHHUE C KOJIeOaTeIbHBIM
KOHTYpOM. BxiItoueHue B TPaKT, CBSA3b C BHEIITHUMHU LIETIIMH.

OOBeMHBIC PE30HATOPHI: THITHI KOJICOaHUH, pE30HAHCHBIC JUTMHBI BOJH, JOOPOTHOCTH. Y CTPOUCTBO U
NIPUMEHEHHUE KOAKCUATIBHOI'O PE30HATOPA.

CryrieHJaThIe ¥ IUTaBHBIE COTJIACyIONTHe mepexoabl. Kiaccnukaiis ynpaBisiFoux yCTPOHCTB.
MexaHm4decKie aTTeHIOATOPHI U (Da30BpaIIaTey.

Muorononrocanku CBY: miockoctn oTcueTa (a3, BOTHOBOH M KIIACCHUECKHUI ITOIXOIBI ONICAHUS,
HOPMHPOBKA TOKOB U HANPSKEHUI, IaAAI0IINE U OTPAKEHHBIE BOJIHBI.

BonHOBast MaTpuIa paccesHus: (PU3MIECKHIA CMBICIT YJIEMEHTOB, UCTIBITATEIbHBIC PeXUMEL. [IprMeHeHusI.
MartpHuiibl COPOTUBICHUHN U MPOBOJUMOCTEH: (PU3UUCCKUI CMBICIT 3JICMEHTOB, UCTIBITATCIILHBIC PEKUMBL.
IIpumenenust.

W neanbHble U peanbHble MaTPULIBL. MaTpuia paccesiHusl HIeaIbHOIO BEHTHIIS, (PU3HYECKUN CMBICI €e
3JIEMEHTOB.

(DyHILaMeHTaJ'H)HI)Ie CBOﬁCTBa ManI/IIII B3aUMMHOCTH, CI/IMMeTpI/II/I, HCAUCCUIIATHUBHOCTH, ITIOHATHU,
MaTeMaTHIeckue GpopMyInpOBKH, HEOOXOIMMOCTD yUeTa.

HenuccunatruBHbIN 4ETHIPEXMIONIOCHUK: MaTPULBI CONPOTUBIEHUN U paccesiHusl. PeakTUBHBIN
MHOTOITOJTFOCHHK.

®DeppuThl 1 UX cBoMicTBa. HeB3anMHBIe ycTpoiicTBa Ha 0cHOBE d(dexTa Dapasies U ¢ IOMEPETHO-
MoIMarHUYeHHBIM QepputoM (BeHTHNIN). Da3oBpamaremi.

Hupkynarop: NOHITHE, MATPULIBI PACCESHUS, YCTPOHUCTBO, HA3HAUEHHUE U IPUMEHEHUSL.

HampaBsiieHHBII OTBETBUTEIND: IOHATHE, MATPULIA PACCESHUS, YCTPOUCTBO, HA3HAUYECHUE U IPUMEHECHUSL.

JlapHsis, IPOMEXKYTOYHAsI ¥ OJIVDKHSISI 30HBI aHTEHHBL. VX rpaHMIbl M CBOMCTBA MOJICH

Hasnavenue u kinaccuduKanysi aHTeHH, MMOHATHS, OIPEICIICHHUSI.

BHyTpeHHAA U BHEUTHSS 3a]Ja4l TEOPUHU aHTCHH.

Awmmurynnas JIH, ee dopma u mupuna, rpapuyeckoe n3oopaxxkeHue.

Teopema o nmepemHoxenuu IH ogHOTHITHBIX 00TydaTeei.

dazoBas anarpamma aHTCHHBI. PA30BEINA EHTP U LEHTP U3ITY4YEHHS.

MOIIHOCTD ¥ CONPOTHUBIICHHUE U3ITyYESHHUS] aHTEHHBI.

BxomHOE conpoTHBIIEHNE AHTEHHBI, CBSI3b C CONPOTHBICHUEM U3JTydCHHUSL.

Onextpuyeckas NpoyHocTs. [IpeaensHast U JOIyCTHMAast MOIIHOCTH.

[Monspuzamust, ee BUIBI, HEOOXOJUMOCTb yUeTa IIPH IpHeEME.

KH/I, KITA u KY anTeHHBI, onpeieNieHus!, B3aUMOCBSI3H.

JeiicTByromas JyIMHA U AMANa30H Pa0OYNX YaCTOT aHTCHHBI.

[TpuHIUT 3NEKTPOAMHAMHYECKOTO MO00HS U er0 HCIOIb30BaHUE NTPH UCCIICAOBAaHUH aHTEHH.
[TpUHIUIBI TOCTPOEHUS CBEPXIINPOKOIIOIOCHBIX aHTEHH.

@dyHraMeHTaIbHbIE OTPAHUYEHUS B 00JIaCTH aHTEHH.

[Ipuemnsle anTeHHbl. DkBUBaJIeHTHas cxema. @opmyinbl Heitmana qos D/C.

[TpuemHbIe aHTEHHBI. Y CIOBUS ITpHeMa MaKCUMaJIbHOM MOIIIHOCTH.

[TpyuHIMT B3aMMHOCTH 1 €TI0 MCHOJIB30BaHNE IPUMEHUTENBHO K PacueTy XapaKTepUCTHK IPHEMHBIX
aHTCHH.

D¢ dexruBHas mIoMmans aHTeHHBL, CBA3b ¢ KH/I u neiicTByromeit [nHOM THHEHHOI aHTCHHBI.
[TymoBas TemmepaTypa anTeHHBI, cBs3b ¢ KI1/], myTH ee cHIDKeHNSI.

OcobeHHocTH paboThl aHTEHH Ha HU3KUX U BBICOKHUX YaCTOTaX.

OHepreTuvecKkre COOTHOIICHNS B IpHeMHBIX aHTeHHax Ha CBY B cormacoBaHHOM M paccoTiIacOBaHHOM
pexXnmax.

dopmyra uaeanbHONU paauornepeiadu ¢ MOSICHEHUSIMU.

OO6mre cBOCTBa aHTEHH MANBIX YJIEKTPUIECKAX Pa3MepoB. DIeMEHTapHbIe H3Ty4YaTelH THHEHHON 1
KpYrOBOM IOJIApU3aLIUU.

CuMMeTpHYHBIH 3JIeKTprUYecknii BuOparop. Pacnipenenenue toka, 1H, conpoTtusienue usmydenus, KH/I.
CuMMeTpHYHBIH dJIeKTprUYeckuii BuOparop. Pactipenenenue Toka, neiicTByromas JinHa, 3 GexT
YKOPOUCHHS JUIMHBI BUOpaTopa, BXOJIHOE COIIPOTHBIICHHE.

KoHCTpyKImy CHMMETPUYHBIX JIMHEHHBIX BUOPaTOPHBIX aHTeHH. CHOCOOBI MUTaHKS OCPEACTBOM
JBYXIIPOBOAHOM U KOoakcHanbHOU nuHUM. [IpuMeHeHus.
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60. TIlerneoOpasubiii BuOparop ITucroapkopca. CriocoObl MUTAHMS TOCPEACTBOM ABYX-TIPOBOAHOM U
KoakcuanbHOM Jinauii, J{H, mpumenenus.

61. KOHCTpyKIMHM HECHUMMETPUYHBIX BHOpaTopoB. CriocoObl Bo30yxaeuus, JTH, mpumMeHeHus!.
Mertoandeckne MaTepruaisl Ul MOATOTOBKM K 9K3aMEHy MpHBeIeHs B [1, 2].

4. MeToauveckne MaTePHAJIbI
Hus obecnedeHms mpomecca OOYYeHHS W pPEUICHHS 3a7a4 OOYYCHHS WCIONB3YIOTCS CIEAYIOIIHNe
METOIMYECKUEC MATEPHAIIBI, OIMPEACSIISIOIIIE MPOLEAYPbl OLCHUBAHMS 3HAHWI, YMCHHUMH, HAaBBIKOB M (WJIM) OIBITA
JIeITEIIbHOCTH, XapaKTEePU3YIOLIUX 3TaIbl (JOPMUPOBAHHS KOMIIETEHIINH, B COCTaBe:

4.1. OcHoBHas1 TUTEpPATYpa
1. Ycrpoiictea CBY u anTeHHBI [ D1eKTpOoHHBIN pecypc]: YueOHoe nmocodue / 3amorpuHckuid B. A., IllanrnHa
JI. . — Tomck: TYCVYP, 2012. — 223 ¢. Pexxum nocryma: http://edu.tusur.ru/training/publications/712
2. T'ommwmn I'.I'. AnTenHsl: [DnekTpoHHblli pecypc] YueOHoe mocobue. — Tomck: TYCVYP. 2012, — 145 c.
Pexxum moctyma: http://edu.tusur.ru/training/publications/2794
3. Ycrpoiictea CBY u anrennsl. IIpoektupoBanme (a3mpoBaHHBIX aHTEHHBIX pemeTok/ mox pex. .M.
Bockpecenckoro. — M.: Pagnorexnunka, 2012. — 744c. (10 3x3.)

4.2. lonojHUTe bHAS JUTEPATYpa

4. Yerpoiictea CBY u antennsl: YueOnuk s By3oB/ JI.U. Bockpecenckwmii u ap. — M.: PagmoTtexuuka, 2006.
—375c. (20 7k3.)

5. Ca3onos /.M. Autenns! u ycrporictBa CBU: YueOuuk amst By30B. — M.: Beiciias mikosa, 1988. — 32¢. (18
9K3.)

6. Ycrpoiictea CBY u anTenHsl. [IpoekTupoBanue (pa3npoBaHHBIX aHTEHHBIX pemeTok/ oy pen. .M.
Bockpecenckoro. — M.: Panguorexnuka, 2003. — 632c. (21 3k3.)

7. Texumueckas MeKTpoarnHaMuKa: YdeOHoe nocodue st By3os/ FO.B. IlumeHoB u np. — M.: Paguo u cBs3b,
2002. — 536 c. (22 2K3.)

8. CBepXImupoKOIOIOCHEIE MUKPOBOJIHOBEIE yeTpoiicTBa/ mox pen. A. I1. Kperunmkoro,
B. I1. MemanoBa. — M.: Paguo u cBs3p, 2001. — 560 c. (33 3K3.)

9. ®pamun A.3. AHTeHHO-(pUIEpHBIE ycTpoiicTBa. — M.: CBs3p, 1977. — 440c. (19 3K3.)

10. Anrennsl YKB/ mox pen. I'.3. Aizenoepra. Y.1. — M.: CBa3s, 1977. — 384c. (25 3K3.)

11. Awnrennst YKB/ nox pen. I'.3. Aiizenoepra. Y.2. — M.: Cs3b, 1977. — 288c. (26 3K3.)

4.3. O0s3aTeNbHbIE YUeOHO-MeTOAMYEeCKHE OCOOMS:

12. Tommn I''I'. Antenns! u uaepsl. COOpHUK 3a7a4 ¢ GOpMyJIaMU U PelIeHUAME [ DIIEKTPOHHEIH pecypc]:
YuebHoe nocodue (yueOHO-MeToinuecKoe MocoOue Mo MpakTHIecKuM 3aHaTusIM). — Tomck: TYCYP, —
2012, —237c. Pexxum nocryna: http://edu.tusur.ru/training/publications/2795

13. Verpoiicrea CBY 1 anTeHHbI [DeKTPOHHBIM pecypc]: YuebHoe MeToaudeckoe nocodue (o
mpaKkTHdecKkuM padoram) / Fomwn I'.T., 3amotpunckuii B. A., Illanruna JI. . Tomck: TYCVYP, — 2012.
— 163 c. Pesxxum gocryma: http://edu.tusur.ru/training/publications/715

14. CxansipHbIi aHanIM3aTOp MapaMeTpoB leneit P2M [DnekTpoHHbIH pecypc]: PykoBoACTBO kK 1ab0paTopHOit
pabotre/ I'.T". Tommwun, A.B. ®arees. — Tomck: TYCYP — 2013 — 47 ¢. — Pexxum goctyna:
http://edu.tusur.ru/training/publications/3729

15. UccrnenoBanue BIMAHUS paclpe/ieIeHus 10 B pacKphIBE AaHTCHHBI Ha €€ JuarpaMMy HallpaBJIeHHOCTH
[DnexTponHEI pecypc]: PykoBoacTBo k maboparoproii padote / ['ommn I. I'. ®@aree A.B., lllanrnna
JL.LU.— Tomck: TYCVYP, 2013. — 28 c. Pexxum nmoctyna: http://edu.tusur.ru/training/publications/3699

16. HccnenoBanue auarpaMMbl HalpaBJICHHOCTH MapabOoIMYecKOi aHTEHHBI TI0 M3MEPEHHSIM T10JIS B JaJIbHEH
1 OMIKHEH 30Hax [ DNeKTpOHHBIN pecypc]: PykoBoacTBo k maboparopHoii padote / ['ommn I'.T'., @areer
A.B. — Tomck: TYCYP, 2013. — 18 c. Pexxum nocrymna: http://edu.tusur.ru/training/publications/3700

17. UccrenoBanne ko3 duiinerTa yCuieHus pymopHBIX aHTSHH [ DIeKTPOHHEIHA pecypc]: PykoBoacTBo k
nabopatopuoii padore / ['ommmu I'.T., @arees A.B. — Tomck: TYCVYP, 2013. — 27 c. Pexum gocrymna:
http://edu.tusur.ru/training/publications/3723

18. HccnenoBaHue AMAJICKTPUUYECKUX aHTEHH [ DNEKTPOHHBIN pecypc]: PykoBoacTBO K 1abopaTopHoii paboTe
/Tommun I'.T"., ®ateeB A.B. — Tomck: TYCVYP, 2013. — 23 c¢. Pexum nocryna:
http://edu.tusur.ru/training/publications/3722

19. UccrenoBanue GeppUTOBBIX BEHTHIICH U IMPKYIATOPOB [ DIEKTPOHHBIH pecypc]: PyKoBOaCTBO K
nabopaTopHoii pabdore // [Tagycosa E. B., Cokomnosa XK. M., Hukugopor A.H., ®ateer A.B. — Tomck:
TYCVYP, 2013. — 27 c. Pexxum gocryna: http://edu.tusur.ru/training/publications/3730

20. Ycrpoiicta CBY 1 anTeHHBI [DNeKTPOHHEIN pecypc]: YueOHO-MeToqudecKoe HOocoOHe 110 OpraHu3aIiu
camocTosaTenbHo# padoTsl ctyaeHToB / I'. T'. Tomma — Tomck: TYCVYP, 2010. — 42 c. Pexxum pocryma:
http://edu.tusur.ru/training/publications/7
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