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denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00Pa30BaTEIbHOE YUPEXKIEHUE
BBICILIET0 00pa30BaHuUs

«TOMCKHIA T'OCYJIAPCTBEHHBII YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PAAUMOIJEKTPOHUKN» (TYCYP)

YTBEPXIAIO
IIpopexTop no yuedHoii padore
IL.E. Tposin
« » 2017 r.
PABOYAS TIPOTPAMMA YYEBHOM TUCITATIJINHBI
«YCTPOHCTBA CBEPXBBICOKOI YaCTOTHI U AHTEHHbD)
YpoBeHb 0CHOBHOI1 00pa30BaTeIbHOI NPOrpaMMBbl bakamaBpuat
Hanpasaenue noarorosku 11.03.01 — PaguoTexHuka
IMpoduanb «AvynyoBu3zyaiabHas TEXHUKAY
®opma o0yueHUst O4HasA
daKyJabTeT PagnoTexHUYECKUI
Kadenpa Tenesuaenus u yupasiaeaus (TY)
Kype TPETUH Cemectp __TSTHIN
YueoHblii mian Hadopa 2016 roma m mociaeqyONIux JieT
Pacnpenesienue paGoyero BpeMeHH:
Ne Buas! yue6Hoii pagoThl Cemectp 6 Beero | EqunHuust
1. Jlexuun 34 34 4acoB
2. JlaGopaTopHbie paGoThI 18 18 4acoB
3. MpakTHyecKue 3aHATHA 18 18 4acoB
4, Kypcosoii npoext/padora (KPC) (aynuropHas) - - 4acoB
5. Bcero ayiuTopHbIX 3aHATHI (Cymma 1-4) 70 70 4acoB
6. U3 HUX B MHTEPaKTHBHOI Gopme 18 18 4acoB
7. CamocTosiTenbHast padora cryaentoB (CPC) 74 74 4acoB
8. Bcero (0e3 3x3amena) (Cymma 5,7) 144 144 4acoB
9. Camoct. pagoTa Ha MOATOTOBKY, cIa4y IK3aMeHa 36 36 4acoB
10. OO0 as TPYA0EMKOCTh (Cymma 8,9) 180 180 4acoB
(B 3a4€THBIX eAMHULIAX) 5 5
3auér HeT ceMecTp Jdud.3auér _ Her___ cemecTp
JK3aMeH NATLIA ceMecTp
Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 5 oT « 22 » 12 2017 1

JIncer corjiacoBaHui

PaGowass mporpamma cocraBieHa ¢ y4yetoM  TpeboBanmii  DenmepanrbHOTO
l'ocymapcTBeHHOT0  00pa3oBaTENBHOIO  CTaHAApTa  BBICIIETO  MPOQECCHOHATHHOTO
obopazoBanns (PI'OC BO) mo wnampasnenuto mnoarotoBku 11.03.01 «PagmorexHmka
(ypoBeHnb OakamaBpmara)», yrtBepxkaeHHoro 06 03 2015 r. Ne 179, paccmoTpena u
yTBepkaeHa Ha 3acenanuu kadeaper CBUuKP «22» nexadpst 2016 r., mpotokoi Ne 5.

Pazpabotunk _npodeccop kadp. CBUuKP [outun
IT.

(moymxHOCTB, Kadenpa) (IoAKCh) (®.1.0.)
3aB. kadenpoit CBYuKP [lTapanroBu4
C.H.

(moamnucek) (®.11.0.)

Pabouas mporpamma coryiacoBana ¢ (hakyJabTeTOM U BBIITyCKaromeh kadeapoi.

Hexan PTO [Tonoga K.IO.

(Trovcs) (®.11.0.)

3aB. BbIyCKaIOLIEH

kadenpoii TY l"azuzoB T.P.
(moanuce) (®.1.0.)
OKCIEePThI:
TYCYP, kad. TOP JIOLIEHT C.A. boromoJioB
(mMecTo paboThI) (3aHUMaeMasi OJDKHOCTb) (moamuck) (vHMLMATBI, (haMUITHs)
TYCYP, kad. TY JIOTICHT B.A. lllanumoB
(mMecTo paboThI) (3aHUMaeMasi JOJKHOCTb) (moxnuce) (MHUIMATIBL, (aMUITHS)
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1. EJIA 1 3AJJAYHN JTUCIUITJIMHBI

Heabrwo npenomaBaHus AUCUHUIUIMHBL «YcTporictBa CBY M aHTEHHBD» SIBIISIETCS
MOATOTOBKA OakamaBpoB B 001acTh pa3pabOTKU W obOecreueHUs (QYHKIIMOHUPOBAHUS
yctpoiictB CBY 1 aHTeHH B paluOTEXHUYECKUX CUCTEMAX.

3agayamMu JUCUUIUINHEIL ABIIIOTCA U3Y4YCHHE:

" OCHOBHBIX THIIOB (PHIEPHBIX JUHUH, ycTpoiicTB CBY u aHTeHH, HX mapamMeTpoB U
XapaKTEPUCTHK;

"  KOHCTPYKLUH 37€MeHTOB (uAepHOro Tpakra, ycrpoiicte CBY u anTeHH;

=  crmocoOoB cortacoBanus ycrpoilcte CBY u anTeHH B humepHOM TpaKTe;

= onwucaHus ycrpoiicts CBY nocpeacTBoM MaTpU4YHOTO alapara;

" METOJOB pPacy€Ta OCHOBHBIX THUIIOB AHTCHH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

B1.B.O/1.7 — o0s13aTenbHas AUCUMILIMHA BAPUATUBHOM YacTH.
3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIJIMHBI.

[Tpouecc wu3y4yeHHs] OUCLUIUIMHBI HampaBlieH Ha (OPMUPOBAHHME CIEIYIOIINUX

KOMIIETCHITWM:
® CIIOCOOHOCTBHIO PEIIaTh 33a4M aHAIHM3a U PacueTa XapaKTEPUCTUK ICKTPUICCKUX
neneun
(OIIK-3);

® TOTOBHOCTbHIO BBIIIOJIHATH PACUET U MPOESKTUPOBAHUE JIETANIEH, Y3JI0B U YCTPONCTB
PaAMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C TEXHUUYECKUM 3aJJaHUEM C
HCIIOJIb30BAHUEM CPEJICTB aBTOMaTH3anuu nmpoekrupoBanus (ITK-6).

B pesynbprate u3yueHus AUCUUIIIMHBI CTYACHTHI JIOJKHBI:
3Hamy:

® OCHOBHBIE METOJBI PEIICHNUS 33/1a4 aHAIN3a U pacuy€ra NapaMeTpoOB U XapaKTEPUCTHK
bunepubix muHMiA, ycrpoiictB CBY u antenn (OI1K-3);
ymemb:

® B COOTBETCTBHM C TEXHHUYECKHM 3a/laHUEM BBINOJHATH PACUET MU MaTeMaTHYECKOe
MozaenupoBanue ycrpoctB CBU W aHTeHH C HCIOIB30BAHUEM CTaHIAPTHBIX
nakeToB npukiaaHeix nporpamm (I1K-6);
enademsy:

" OCHOBHBIMH  METOAAMM  pacuéra, MaTEMaTHYECKOIO0  MOJEIHUPOBAHMUS U
HKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUI IMapaMeTpoB M XapaKTEPUCTUK (UIIEPHBIX
nunuid, yerpoiicts CBY u antenn (OITK-3, TIK-6).

4. OFBEM JUCHUTIJIMHBI U BUIbI YYUEBHOMN PABOTHI

OO6mmas TpyA0EMKOCTh TUCIUTUIMHBI COCTABIISIET 4 3a4E€THRIX €IMHHUIIBI.

Bun yueGHOI paboThI Bcero Cemectp
4acoB 5
AyIuUTOpHBIE 3aHATHUS (BCEro) 70 70

B TOM YHCJIC:

Jlexuun 34 34
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JlabopaTopHbIe pabOTHI 18 18
IIpakTuueckue 3aHATUSL 18 18
CamocrosiTeabHasi paboTa (Bcero) 74 74
B TOM YHCIIE:
IIpopaboTka IeKIHOHHOTO MaTepHaa. 16 16
IToAroToBKa K MPAKTUYCCKUM 3aHSITHSIM, 40 40
KOHTPOJIBHBIM PaboTaM, TECTUPOBAHHIO.
IToaroToBka k 71a00paTOPHBIM paboTaM U 18 18
COCTaBJIEHUE OTUETOB
Dk3ameH 36 36
O0mast Tpy10éMKOCTH 180 180
3auyéTHbIe eJUHULBI TPYJI0EMKOCTH 5 5
5. COAEPKAHUE JUCHUITJIMHBI
5.1. Paznesnl JUCHUILIMHBI 1 BUALI 3aHATHHI
Ne o/mt HaumenoBanue pazaena Jlek- JIab. IIpaxr. CPC Bcero dopmupy-
JVICTIUATUTAHBI muu | paboTBl | 3aHATHA 9acoB eMBIe KOM-
TIETCHIINT
(OK, IIK)
®ugepHble JUHUH U TACCHBHBIE OIIK-3
16 6 10 34 66 '
yerpoiictBa CBY I1K-6
1 DIEKTPOMArHUTHBIC BOJHBI B ” 1 3
HAMPaBJISIONINX CHCTEMaX
2 Jlunun nepenauu ¢ T-BonHOM,
BOJIHOBOJIHBIE U OIITOBOJIOKOHHBIE 2 4 6 12
JTMHAA
3 Jlunum nepenaym KOHEYHOM 4 4 6 14
nHbl. CornacoBaHue
4 M BY
HoronomrocHuku CBY u 9 5 3 7
BOJTHOBBIC MATPHUI[BI
5 ITaccuBHeIe yeTpoiictBa CBU 6 6 18 30
AHTEHHBI OIIK-3,
18 12 8 40 78 K-6
6 Hap"c.lMeTpLI nepearonux U 3 5 4 9
NpUEMHBIX aHTCHH
7 BubparopHbie aHTCHHBI 3 2 4 9
8 JluneitHble HENpepBIBHBIE U
JUCKPETHBIC CUCTEMBI, aHTCHHBI 4 4 10 18
Oerymiei BOTHBI
9 AniepTypHbIC aHTCHHEI 4 8 2 16 30
10 AHTEHHBIE PEIIETKU 2 2 4 8
11 Oco0eHHOCTH aHTEHH Pa3IMYHOTO 5 2 4
Ha3HAYCHUS U INATIa30HOB
Hroro 34 18 18 74 144
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5.2. Conep:xanue pa3iesioB JEeKIIMOHHOTO Kypca

CornacoBaHa Ha noptane N2 11158

Ne | HaumeHnoBaHue CopeprxaHue pasziena Tpyno- | @opMmupyemsie
/m | paznena €éMKOCTh | KOMIIETCHIINN
JUCTATUTAHBI (dac.) (OK, TIK)
®unepHbIe JHHUH 16 OIIK-3
M NACCHBHBIE
yerpoiictea CBY
1 | DnexkrpomaruuTHBle | HampaBisiomue cucTeMbl 1 HalpaBisieMble BOJIHBI, 2
BOJIHBI B HAIIPABJIA- | THIBI BOJH, KPUTHIECKUE YaCTOTHI, XaPaKTEPUCTHKH.
IOIINX CHCTEMaX
2 | Jlunuu nepenauu c Jluanu ¢ T-BonmHAMU (ABYXTIPOBOHBIC, KOAKCHANBHEIE, 2
T-BosHO, BOJTHO- MIOJIOCKOBBIE), METAJUINYECKUE U JUIIEKTPUUECKUE
BOJIHBIE U ONITOBO- BOJIHOBOJIBI, ONITOBOJIOKOHHBIE TUHUU. CTPYKTYpHI
JIOKOHHBIC JIUHUU MoJIeH, TEXHUUECKUE XapaKTepPUCTUKU, TPUMEHEHUSL.
3 | Jlunuu nepenauu Koadpunuent orpakeHus, pactpeaeneHie aMIuIuTy 4
KOHEYHOM JUTHHBI. HaNpspKeHUH M TOKOB TIPH PA3IIMYHbBIX HATPY3Kax,
CornacoBanue BXO/IHOE COTIPOTHBIICHUE OTpEe3Ka JIMHHUM. JlnarpamMmma
Bonbsnepra-Cmura. Y3K0M010CHOE U
IIMPOKOIIOIOCHOE COTIIACOBAHHE
4 | MHOTOIOIIOCHUKA BomHoBbIe MaTpuIlsl paccesaus u nepenaun. CBoiicTsa 2
CBU u BoIHOBEIE B3aMMHOCTH, CHMMETPHUHU U HEJUCCUTIATUBHOCTH.
MaTpUIIBI CootBeTrcTBUE (PU3UUECKUX CBOWCTB
MHOTOITIOJIIOCHUKOB U MaTEMaTHYECKUX CBOICTB UX
MaTpUI] paccesHusl.
5 | [accusHbIe XapakTepUCTHKN JBYX-, YETHIPEX-, IECTH-, 6
ycrporictea CBYU BOCBMUIIOJIIOCHUKOB U UX CBOMCTBA, ONTUCHIBAEMbIE
UMH ycTpoicTBa. [IpyHINT IEKOMIIO3UINH U
KacKaJlHble coenHeHns. Harpysku coriacoBaHHbIE U
(UKCHpO-BaHHbIE, ATTCHIOATOPHI, (pa30BpaIIaTENH,
COTJIACOBAH-HbIE MEPEXOIbI, JEITUTEITN MOIIHOCTH,
(beppuTOBBIE BEHTHJIN M LIUPKYJISITOPBI, HATIPABIICHHBIE
OTBETBUTEIIH.
AHTeHHBI 18 OIIK-3
6 | [apamerpsr JansHsis, mpoMeKyTouHast ¥ OJIFDKHSS 30HBI MOJIS 3
TepeIalonuX 1 n3TydeHus: anTeHH. KoMIuiekcHas BeKTopHast
NPHEMHBIX aHTEHH nuarpamma HanpasierHoctd, KH/, koaddurment
yCUIIeHHS, ISHCTBYIOIAs BEICOTA aHTEHHBI. TeopemMa
B3aUMHOCTH IIPUMEHUTEIBHO K TPHEMHBIM aHTEHHAM.
[ens npuém-HOI aHTEHHBI 1 MOIITHOCTb,
nocTynaromas B Harpysky. lllymoBast temneparypa.
7 | BubpatopHusie Pacnpenenenue Toka 1 3apsa B CHMMETPUYHOM 3
AQHTEHHBI BuOparope. J[uarpaMma HanpaBJIeHHOCTH,
conpotusiieHue usnydenus u KH/I cummerpuunoro
BuOpaTopa. BxoxHoe conporusienue. Tuisl
BHOPATOPOB: METIICOOPA3HBIH, MEIEBOH, ITHIPEBOH,
crocoObl X nuTanus. CnocoObl pacpeHus
pabouero nuana3zoHna BUOparopoB. CBsi3aHHBIE
BuOparopsl. [leyaTHble c1aboHaIIpaBIEHHbIE aHTCHHBI.
IIpumenenus.
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8 | JIunetinnie
HEIPEPHIBHBIC U
JTHCKPCTHBIC

Oeryrei BOJIHBI

CHUCTEMBI, aHTCHHBI

JluHeliHble HEMPEPBIBHBIE U TUCKPETHBIE CUCTEMBI.
MHoOXHTEbh HANpaBIeHHOCTH. CTIOCOOBI IMOAaBICHUS
J(PaKIHOHHBIX MAKCUMYMOB. J{UPEKTOPHBIC U
JIOTOTIEPHOIUUECKHE aHTCHHBI. [IMAIeKTpUYECKHe 1
crnupanbHble aHTeHHbI. [[puMeHeHus.

9 | AneptypHble
AQHTCHHBI

BHemHsA 1 BHYTpeHHsISI 3a/]a4d aHaJIM3a alepTypPHbIX
AQHTEHH U METOABI UX peleHus. BorHoBoaHbIE U
pynopHbIe aHTeHHBI. JINH30BbIE U 3epKajbHbIE
AQHTEHHBI, UX pa3HOBUAHOCTU. KoHCTpyKINY 1
XapaKTEPUCTUKH, IPUMEHEHNS.

10 | AHTeHHBIE pemETKI

AHTeHHbIE peETKU. Teopema 0 NEPEMHOKEHUU
JrarpaMM HaIpaBJICHHOCTH OJHOTHITHBIX 3JIEMEHTOB
pemETKN. AHATN3 MHOKHTEIIS PELIETKH.
IToBepxHOCTHBIE aHTEHHBIE peETKU. Da3supOBaHHBIE
AQHTEHHBIE PEIIETKU, CKAHUPYIOIIHE U MHOTOJIY4EBEIE.
Cxemsl nutanus. [Ipumenenus.

11 | Ocobennoctu

Ha3HAa4YCHUA U
JUaria3oHoOB

AHTCHH pPa3JIMIHOIO

CrnyTHUKOBBIE aHTEHHBI JJIs1 00CITY)KMBaHHSI 30H C
KOHTYPHBIMH IpaHuLaMH. [lepenatomue n npuémMHbIe
aHTCHHBI IS TelepajuoBeIanys. Bonpocs
MHUHHATIOPU3ALMH aHTCHH, aKTUBHBIC aHTCHHBI. Pacuér
JaIbHOCTH IIepeiadn paguokaHaia. [Ipobmema
JIEKTPOMAarHUTHOH COBMECTHMOCTH IPUMEHHUTENIFHO K
aHTEHHaM.

5.3 Pa3geapl AUCHUIUIMHBI W MEXIHMCUUIIMHAPHBIE CBSI3M € 00eclmeYrBAIOIIUMHU
(mpeabIAyIUMH) U 00ecrieYuBaeMbIMH (ITOCTEAYIOMIMMHU) JUCHUNIIMHAMUI

Ne HanmeHnoBanme 00ecIeYnBarOIINX
/i (mpenpimynmx) 1 00ecIIeInBaeMbIX
(TTocne AyIomuX) AUCIUTLTHH

Ne Ne pa3nenoB JaHHOW AWCIUIUTAHBI U3 Ta0I.5. 1, aist
KOTOPBIX HEOOXOUMO H3ydCHHE 00CCIICUNBAIOIINX
(mpenmpimynix) u 00ecTIeYnBaeMbIX (ITOCIIETYFOIINX )

npréMa 1 00pabOTKH CHTHAJIOB

JIUCUUIUINH
1 [ 2]3]4]5]6]78]0]10]/n2
HpexmecTByonue A1 CUMIIMHbI
1 OCHOBBI TEOpUU LIeTIEH + +
2 3J‘IeKTpO,Z[I/IHaMI/IKa u + + +
pacnpocTpaHeHue pagruoBOJIH
IMocaexyronue TMCUMIINHBI
1 IIpoexktupoBanue + + + |+ + |+
PanIuOTEXHUYECKUX CUCTEM
2 | IIpoexTupoBaHUE YCTPOUCTB + |+ + |+

5.4 CoorBercTBHEe KOMIETCHIMH, (POPMHUpPYEeMBIX NPH H3YYCHHH AUCHHUILVIMHBI, U

BU/I0B 3aHATHI

Komnerenuu JI JIP II CPC DopMbI KOHTPOJIA
OIIK-3 - - + Onpoc Ha JeKIUAX, KOHTPOJIbHBIE paOOTHI, TECTHI.
OK3aMeH.
I1K-6 + + + Omnpoc Ha 1abOpaTOPHBIX PabOTax U MPaKTUUYECKUX

3aHATUAX. CBOEBPEMEHHOE BBINOJIHEHHE 3aJaHUH 110
MIPaKTHYECKUM 3aHATHAM, 3alIUTa OTYETOB 10 J1abopa-
TOpHBIM paboram. KoHTposbHBIE pabOThI, TECTHI.

JI — nexuyst, JIP — naboparopnas padota, I1 — npakruka, CPC — camocrositensHas paboTa cTyeHTa.
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6. METOIbI 1 ®OPMbI OP'AHU3AIIUU OBYYEHUSA. TEXHOJIOI'MHN

NHTEPAKTUBHOI'O OBYYEHUA

Jljig yCHenHoro OCBOEHUS TMCHUIUIMHBI IPUMEHSIIOTCS pa3jinuHble 00pa3oBaTelbHbIe
TEXHOJIOTMH, KOTOpbIe 00ECIIEUMBAIOT JAOCTHXKEHUE TJIAHUPYEMBIX pPE3yJbTaTOB O0Yy4YEHUSs
COIJIACHO OCHOBHOI 00pa3oBaTelIbHON MMporpaMMe U C y4y€ToM TpeOoBaHMH K 0O0BEMY
3aHSTHI B UHTEPAKTHBHON (opMme.

DopMbI jPo— JlabopaTtop- TpaxTuccKe Beero
MeToasl HBIE paboTHI SAHSTIS
OO6parHasi cBs3b (ONPOCHI HA JIEKIHAX, HA
MPAaKTUYECKUX 3aHATUIX, IPU NIPOBEICHUU 4 2 10
nmabopaTopHBIX paboT)
PaboTta B koMaH/e (BBITIOJTHEHHE
mabopaTOPHBIX paboT, COCTaBICHUE U - 8 8
3aInTa OTYETOB)
WToro MHTEpaKTUBHBIX 3aHATHUI 4 10 18
7. JABOPATOPHBIN TIPAKTHKYM (18 yacos)
No pasaena | HaumeHoBaHue 1abopaTopHBIX padoT Tpyno- OK, IIK
JCLUILTHHBI EMKOCTb
(uac.)
5-9 CkamnspHBII aHaJIH3aToOp MapameTpoB merneit P2M 2 [IK-6
5 HccnenoBanne GpeppuTOBBIX BEHTHICH U IUPKYIATOPOB 4
8 HccnenoBanne TUAIEKTPHIECKUX aHTCHH 4
9 HccnenoBanne muarpaMMbl HAIIpaBIEHHOCTH MapadoInIecKon 4
AHTCHHBI 110 U3MEPEHMSM T10JIS1 B JAJbHEH 1 OJVDKHEH 30HaX
9 HccnenoBanne BIUSHUS paclpeieeH s oS B pacKphIBe 4
AHTCHHBI Ha e€ AUarpaMMy HalpaBICHHOCTH
8. MPAKTUYECKUE 3AHATUA (18 yacos)
Ne paszena Tpymo- | OK, IIK
JUCIUTIIINHBI HanMenoBaHue npakTUYEeCKUX 3aHATUH (TI0 2 4ac.) EMKOCTh
(dac.)
2 JIunuu nepenauu ¢ T-BonHamu. BoHOBOIBL. 2 OIIK-3,
3 Harpy>xeHnsle oTpe3ku puaepos. 2 IK-6
3 Y3KOMOJI0CHOE ¥ HIMPOKOIIOIOCHOE COTIaCOBaHME. 2
1-3 Kontpomnsuas pabora «@unepHbie TPaKTHD» 2
6 ITapameTpsl U XapaKTEPUCTUKU aHTEHH 2
7 BubparopHblie aHTEHHBI 2
9 ArnepTypHBIC aHTCHHBI 2
10 AHTCHHBIC PEIIETKH 2
6-11 Tectsl «AHTEeHHBI». OOCYXACHUE PE3yTBTATOB 2
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9. CAMOCTOSTEJIBHASA PABOTA (74 yaca)

Ne | Pa3nenst TemaTrka caMoCTOSTEIBHON pabOTHI Tpyno- | Komneren- | Konrpons BBLTIONHCHHS
1/ | TUCHUIUIMHBI U3 (Oemanuzayusi) EMKOCTh 1007071 paboThI
Tabm. 5.1 (uac.)
1 1-11 ITpopaboTka IEKIIMOHHOTO MaTepHaa. 16 OIIK-3, KoncrekTsl, ompocsl, |
KOHTPOJIbHBIE paboTEHI,
TECTHI.

2. 1-11 IToaroTroBka K NpakTUUECKUM 3aHATHUM, 58 OIIK-3, [IpoBepka qoManrHuX
nmabopaTopHEIM paboTaM, KOHTPOIHHBIM I1K-6 3aaHui, OTIETOB MO
paboTaM, TECTUPOBAHUIO. 71ab0paTopHBIM pado-

TaM, KOHTPOJBHBIX
pabort, TecToB.
Bcero 74

10. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
He mpexycMoTpens! yueOHBIM TIIIaHOM

11. BAJUIBHO-PEUTUHI OBASI CUCTEMA

METOAUKA TEKYHIEI'O KOHTPOJISI OCBOEHUS JUCHUIIJINHBI

OcymectBisgercss B coorBercTBuM ¢ IloJiokeHneM 0 mopsiike MCHOJIb30BAHUS
PEeHTHHIOBOH CHCTeMBbI /UIA OLEHKH YCIIeBAaeMOCTH CTYAeHTOB (TpUKa3 peKTopa
25.02.2010
Ne 1902) m ocHoBaHa Ha OaILHO-PEUTHHTOBOM CHCTEME OIICHKH yCIIEBAEMOCTH, KOTOPast
BKJIIOYAE€T TeKYWIMI KOHTPOJIb BBIIOJHEHHUS  DJIEMEHTOB 00BbeMa AUCHUIUIMHBI 110
3JIEMEHTaM KOHTPOJIS C IOJBEJCHUEM TEKYIIEr0 peHTHHTA.

IIpaBuia ¢opMupoBaHus NATHOANIBHBIX OLEHOK 33 KXY KOHTPOJbHYIO
touky (KT1, KT2) ocymectBisieTcss myTeM OKpYIJIEHUsS BEIUYMHBI, PACCUUTAHHOW IO
dbopmye:

(Cymma _6amnos, _nabpannas _xk _ KTx)*5

KTX =
|X=1'2 Tpedbyemas _ cymma _6annoe _no _ 6auibHoll _ packiaoke

HToroBplii KOHTPO/Ib OCBOEGHMS JUCIUIUIMHBI OCYILECTBIISETCS Ha 3K3aMEHE I10
TPaAUIIMOHHON TATHOAUTBbHON mKane. O0si3aTeIbHBIM YCIOBHEM TeEpel claaueld sK3aMeHa
SBJISICTCS BBITIOJIHEHUE CTY/IEHTOM HEO0O0XOAUMBIX O padoueil mporpamme JUIsl IUCHUIITMHbI
BUJIOB 3aHATHI: BBIIOJIHEHUE M 3alllUTa PE3yIbTAaTOB JIA0OPATOPHBIX PabOT, BHIIOJHEHHE
KOHTPOJIbHBIX Pa0OT U 3a/laHUI HA MPAKTUYECKUX 3aHATHUSX.

DK3aMEeHAIMOHHBIM OujIeT coaepKUT JBa Bompoca. MakcuMmanbpHas OILIEHKa 3a
Kax/aplii Bompoc cocrtaBisger 15 OamwioB. MakcuManbHas 53K3aMEHALMOHHAs OLEHKa
cocraiseT 30 OamtoB. Dk3amMeHallMOHHAs cocTaistomas MeHee 10 6annoB — sK3aMeH He
CllaH.

®dopMupoBaHHEe HUTOIOBOH CYMMbI 0aJUIOB  OCYUIECTBIISETCS yTeM
CYMMHpOBaHUs ceMecTpoBoi (10 70 6amioB) W 3K3aMEHALMOHHOM cocTaBisromux (10 30
0aJIoB).

Taboauuna 11.1 Pacnpenesienus 6a/u10B B ceMecTpe

CornacoBaHa Ha noptane N2 11158

MaxkcumanbHbIi . o
MakcumanbHbII MaxkcumanbHbIi
6amn Ha 1-yio
N OaJw 3a mepuos 0aJi 3a mepuot Bcero 3a
DOneMeHThl y4eOHOU AeSITeIEHOCTH KOHTPOJIbHYIO
Mexay 1KT u Mexay 2KT nna | cemectp
TOYKY C Havajiga
2KT KOHEIl ceEMecTpa
ceMecTpa
Tocenienue 3aHsTUI 4 3 3 10
Konrponbnas pabora «®PunepHsie 6 0 0 6
TPaKTHI»
8




BrinonHenye pacu€THbIX 3a1aHui IO 6 5 5 16
TEMaM NPAKTUYECKHUX 3aHATHH
Tector «AHTEHHBIY. OOCYXIEeHNE

0 0 6 6
Ppe3yNbTaToB
BrinonHenue u 3amura 0 16 4 20
71a00paTOPHBIX padoT
KoMnoHeHT CBO€BPEeMEHHOCTH 4 4 4 12
HToro MakcumMyM 3a MepHoOA: 20 28 22 70
Cnaua sk3aMeHa (MAKCUMYM) 30
Hapacraomum HTOromMm 20 48 70 100

Ta6anna 11.2 Ilepecyer 0a/UI0B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
bauiel Ha 1aTy KOHTPOJIBHOU TOYKHU Onenka

> 90 % ot makcuManbHOU cymMMbI O0asuioB Ha naty KT 5)

Ot 70% no 89% ot MmakcuMabHOM cyMMBI 6aiioB Ha paty KT

4
Ot 60% 10 69% ot MakcuManbHOM cymMMbl 6amioB Ha aaty KT 3
<60 % ot MakcuMalibHOW cyMMBbI 6ayuioB Ha aaty KT 2

12. YYEBHO-METOJAUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCUMILINHBL

12.1. OcHoBHAas JuTepaTypa

1. Vcrpotictea CBY u anTeHHBI [ D1eKTPOHHEIH pecypc]: YaeoHoe mocodre / 3aMOTpHHCKHMA
B. A., lanruna JI. K. — Tomck: TYCVYP, 2012. — 223 c. Pexum gocrtyma:
http://edu.tusur.ru/training/publications/712

2. Tommu I'I'. AuTeHHBI: [DnekTpoHHBIH pecypc] Yuebnoe nocobme. — Tomck: TYCVYP.
2012, — 145 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/2794

3. VYecrpoiictea CBY u antennsl. [IpoextupoBanue ¢a3upoBaHHBIX aHTCHHBIX PEIIECTOK/ O]
pen. A.U. Bockpecenckoro. — M.: Pagnotexnuka, 2012. — 744c. (10 3k3.)

12.2. lonoHUTEIbLHAS JIUTEPATYPa

4. Ycrpoiictea CBU u antennsl: YueOnuk ans By3os/ JI.M. BockpeceHckuit u ap. — M.:
Pangnorexnnka, 2006. — 375¢. (20 3k3.)

5. CazonoB /.M. Autenns! u ycrpoiictBa CBY: Y4eOnuk ams By30B. — M.: Briciias mikorna,
1988. — 32¢. (18 3k3.)

6. YerpoiictBa CBY u antennsl. [IpoexTipoBanue ha3upoBaHHBIX aHTEHHBIX PELIETOK/ IO
pen. JI.U. Bockpecenckoro. — M.: Pagnotexnuka, 2003. — 632c. (21 3k3.)

7. TexHudeckast IeKTpoAuHaMuKa: YueOHoe nmocooue juist By308/ HO.B. [Tumenos u ap. — M.:
Pamno u cBs3b, 2002. — 536 c. (22 3k3.)

8. CBepXIIMPOKOMOJIOCHBIE MUKPOBOJIHOBBIE ycTpoiicTBa/ ox pen. A. I1. Kpenuukoro,
B. II. MemanoBa. — M.: Panno u cBs3p, 2001. — 560 c. (33 3k3.)

9. ®pamuu A.3. AHTeHHO-PuUAepHBIE ycTporicTBa. — M.: CBsi3b, 1977. — 440c. (19 3k3.)

10. Anrtennst YKB/ mon pen. I'.3. Aiizenbepra. Y.1. — M.: Csi3b, 1977. — 384c¢. (25 3k3.)

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

12.3 YueOHO-MeTOAMYECKHE MOCOOHUS M IPOrPAMMHOE o0ecredeHHe

12.3.1 O6s3aTenbHbIEe y4eOHO-MeTOANYECKHE MOCOOHST:
12. Toumn I'.T'. Aurenns! u ¢puaepsl. COOpHUK 33734 ¢ GOPMYJIaMU U PEIICHUSIMA
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[DnexTpoHHbIN pecypc]: YueOHoe nmocodue (yueOHO-METOANYECKOE IT0COOHE 10
MpakTHUecKuM 3aHATusIM). — Tomck: TYCYP, — 2012, — 237¢. Pesxum noctyna:
http://edu.tusur.ru/training/publications/2795

13. Yerpotictea CBY u anTeHHBI [ DNEKTPOHHEIH pecypc]: YueOHOe METOAMUECKOE MOCoOre
(o mpakTuueckum padoram) / Tommwn I'.T'., 3amorpunckuii B. A., Illanruna JI. 1. Tomck:
TYCYP, —2012. — 163 c. Pexxum moctyma: http://edu.tusur.ru/training/publications/715

14. CkansgpHselil aHamu3aTop napameTpos nemneid P2M [DnexkTponnslii pecypc]: PykoBoacTBO K
nadoparopuoit padote/ I'.I'. I'ommn, A.B. ®atees. — Tomck: TYCYP — 2013 —47 ¢. —
Pexxum noctyma: http://edu.tusur.ru/training/publications/3729

15. UccnenoBanue BIUSHUS pacIpeAeICHUS OIS B paCKphIBE aHTEHHBI HA €€ AuarpaMmmy
HaIpPaBIEHHOCTH [ DNEKTPOHHBIN pecypc]: PykoBoncTBo k maboparopHoii padote / 'omun I
I'. ®areeB A.B., lllaaruna JI.N.— Tomck: TYCYP, 2013. — 28 c. Pexxum gocryma:
http://edu.tusur.ru/training/publications/3699

16. UccnenoBanre nuarpaMMbl HAIIPAaBICHHOCTH NMapa0dO0IHMYeCKOi aHTEHHBI TI0 H3MEPEHUSM
TIOJIS B aNIbHEH 1 ONMvKHEH 30Hax [DIIeKTpOHHBIH pecypc]: PyKoBoACTBO K J1abopaTopHOit
pab6ote / I'ommn ['.I'., @areeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum mocryma:
http://edu.tusur.ru/training/publications/3700

17. ccnenoBanme koadhGUIeHTa YCUICHUS PYIIOPHBIX aHTEHH [ DIEeKTPOHHBIN pecypc]:
PyxoBoacTBo k maboparopHoit padore / 'omrun I'.I"., @ateeB A.B. — Tomck: TYCVYP, 2013.
— 27 c. Pexxum poctyma: http://edu.tusur.ru/training/publications/3723

18. HccrnenoBanue AUAIEKTPUIECKUX aHTEHH [DNEKTPOHHBIN pecypc]: PykoBoacTBO K
naboparopHoii padore / I'omun ['.I"., @ateeB A.B. — Tomck: TYCYP, 2013. — 23 c. Pexxum
moctyna: http://edu.tusur.ru/training/publications/3722

19. Uccnenoranue GhepprUTOBBIX BEHTHIICH U [IUPKYJIATOPOB [ DIEKTPOHHBIN pecypc]:
PykoBojcTBO K maboparopHoii padore // Ilagycosa E. B., Cokxonoa XK. M., Huxkudopos
A.H., ®ateeB A.B. — Tomck: TYCVYP, 2013. — 27 c. Pexxum nocryna:
http://edu.tusur.ru/training/publications/3730

20. Ycrpotictea CBY u aHTeHHBI [ D7€KTPOHHBIHN pecypc]: Y4ueOHO-METOIMUECKOE TOCOOHE 10
OpTraHM3aIly CaMOCTOSITeTbHON paboThl cTyaeHTOB / I'. I'. T'omun — Tomck: TYCVYP, 2010.
—42 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/7

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOMS JIJISl JIMI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI
Y4eOHO-MeTOAUYECKHE MaTepUAIIbI ISl CAMOCTOSITENILHOM U ayTUTOPHOM paboTh
00yJaronuXxcs U3 YMClia MHBAIUJIOB MIPEAOCTABIAIOTCS B (hopMax, aJanTHPOBAHHBIX K
OTPaHUYEHUSM UX 3[IOPOBBS U BOCTIPUATHS HHPOPMAIIHH.
JLJist i1 ¢ HAPYUIEHUSIMU 3PEHUSsI:
- B (hopMe FIEKTPOHHOTO JOKYMEHTA;
- B MIEYaTHOI (JopMe YBETUUECHHBIM HIPHUPTOM.
JIast M1 ¢ HAPYIIEHUsIMU cJIyXa:
- B (popMe 2JIEKTPOHHOTO JOKYMEHTA;
— B IeUaTHOM opme.
JlJis1 U1 ¢ HAPYLIEeHUSIMU ONIOPHO-IBUTaTEIbHOTO anmnapara:
- B (hopMe AIEKTPOHHOTO TOKYMEHTA;
- B MIEYaTHOH (opme.

12.4 Ba3bl 1aHHBIX, THPOPMALMOHHO-CIIPABOYHbIE, IOMCKOBBIE CHCTEMbI H Tpedyemoe
NporpaMMHoe odecneyenmne

1. Springer Journals — TmMOJHOTEKCTOBAas KOJUIGKIUS 3JCKTPOHHBIX JKYpHAJIOB
n3aarenscra Springer. [DnexTponnsiit pecypc]. URL: http://link.springer.com/

2. OOpa3oBaTelbHBI MOPTAl B CBOOOTHOM JocTyre: «®Du3uka, XUMHS, MaTeMaTHKa
CTyAeHTaM W  IKodbHUKaM. OOpaszoBatenbHbeld  mpoekT  A.H. Baprunay.
[DnexTponnsiit pecypc]. URL _http://www.ph4s.ru/; (nata ooparenus 14.01.2017)

3. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU. [Dnexrponssiii pecype]. URL
http://elibrary.ru/defaultx.asp; (mara oopamenus 14.01.2017)
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4. VuuBepcutTeTckas WHPOpMAIMOHHAs cuctema Poccus. [DIeKTpoHHBIH pecypc].
URL.: http://uisrussia.msu.ru/is4/-main.jsp; (mara obpamenus 14.01.2017)

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

13.1 O0mue TpeGOBaHUS K MAaTEPHAJBLHO-TEXHHYECKOMY 00ecle4eHHI0
AUCHUILIUHBI

Jlyis ipoBesieHUsT 3aHSATHH JIEKIHMOHHOTO THIA, TPYNNOBBIX M MHIUBHIYAJIbHBIX
KOHCYJIbTALMI, TEKYLIero KOHTPOJII M NPOMEKYTOYHOWH ATTeCTALMM HCIOJIb3YIOTCS
y4eOHbIC ayIMTOPUH, C KOJIMISCTBOM MOCATOUYHBIX MECT He MeHee 22-24, 000pya0oBaHHBIC
JOCKOW U cTaHAapTHOW yueOHOM wmeOenbto. MmeroTcss HarisgHble MOCOOMS B BHIE
MPE3EHTALMM 110 JIEKIMOHHBIM pa3jiesiaM JUCIUTIINHBI.

Hns MPOBEJICHUS JJ1a0OpaTOPHBIX 3aHATHI HCIOJIb3YETCS y4eOHO-
uccienoBarenbckas madboparopusi «MUKPOBOTHOBASE TEXHUKAY», PACIIOIOKEHHAS TI0 ajpecy
634034, r. Tomck, Bepmununa ynumna, 1. 74, 3 atax, aya. 328 PTK. Cocra o6opynoBaHusi:
yuebHas Mebenb; KOMITbIoTephl Kiacca He Hiwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB
RAM/ 500GB c¢ mupokononocHeiM AocTyrioM B Internet,— 12 mr; nuueH3MOHHOE
mporpaMMHOe oOecrieueHHe, MakeThl Bepcued ©He Hmwke: Microsoft Windows XP
Professional with SP3; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010;
Microsoft SQL-Server 2005; Matlab v6.5; usmepurenshbie mpudopsl u ycrpoiictea CBY
nuana3oHa (CKaJlspHble M BEKTOPHBIE W3MEPHUTENH IapameTpoB Ilemnei, ocuuiuiorpadsl,
TE€HEPATOPHI U MPUEMHUKH, U3MEPUTEIIHHBIC TUHUN ).

ABTOMATH3UpOBaHHbIE pabouune Mecta Uil  pacuéra, MOJEIHPOBAHUS U
9KCIIEPUMEHTAJIBLHOrO0 uccienoBanus ycrpoiictB CBY M aHTEHH pacnoJiOKEHbl B
naboparopuu ['TIO «CBY snextponuka» (aya. 324, PTK).

Jliia camocTosiTeIbHON padoThl UCIIONB3YETCs yueOHast ayIuTOpus (KOMIIbIOTEPHBIN
KJIacc), pacmojioskeHHasi o aapecy 634034, r. Tomck, Bepmmnuna ynuima, a. 74, 3 srax,
ayn.337-b. CocraB obopynoBanus: YueOHas meOens; Kommbsroreps! kiacca He Hmke [I9BM
INTEL Celerom D336 2.8I'T. - 10 m.; Komnsrorepsr moakmtouensl k cett MHTEPHET u
00€ecCreunBalOT JIOCTYl B JJEKTPOHHYI HMH(POPMAIMOHHO-00pPA30BATEIBHYIO CpPEny
YHHUBEPCHUTETA.

13.2 MaTepnaﬂbﬂo-TeX}mquKoe odecneueHue AUCHHUIIIIMHBI AJIsd JIMI C
OrpaHHYC€HHBIMHA BO3MOKHOCTSIMHU 310POBbSI

OcBoenne aucuuinHbl JnnamMu ¢ OB3 ocymiecTBisieTcsl ¢ UCIOIb30BaHUEM CPEJICTB
o0y4yeHHs 00IIero U CrieualbHOIO Ha3HAUEHHMS.

[Ipyn oOyueHuu CTYIEHTOB C HAPYLIEHUSMHU CIyXa MPEeIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCWJIMBAIOLEH aMNmapaTypsl, MYJIbTUMEIUNWHBIX CPEACTB M APYTHX TEXHUYECKHX
cpeacTB npuémMa-nepenauu yueOHol MH(popMaluu B TOCTYIHBIX (opMax JUIsl CTYAEHTOB C
HapyLWEHUsIMUA CITyXa, MOOWJIBHOW CHCTEMBI 0OY4eHUs Ul CTYAEHTOB C WHBAJIUJHOCTHIO,
MOPTATUBHOM HMHAYKIIMOHHOW CHUCTEMBbl. Y4eOHas ayauTopusi, B KOTOpPOH oOydaroTcs
CTY/IEHTHI C HapyLIEHUEM CIyXa, 000py0BaHa KOMIIBIOTEPHOM TEXHUKON, ayTHOTEXHUKOM,
BHUJICOTEXHUKOH, JIEKTPOHHOMN TOCKOW, MYJIbTUMEIUMHON CHCTEMOM.

IIpu 0o0ydyeHHUM CTYJEHTOB C  HapyIIEHUSIMH  3pPEHUAMHU  IPETyCMOTPEHO
UCIOJIb30BaHWE B JIGKIMOHHBIX M YUEOHBIX ayIUTOPUSAX BO3MOXHOCTH IPOCMOTpA
yIQJIEHHBIX O0BEKTOB (HAaIpUMep, TEKCTa Ha JOCKE WM Claiifia Ha dKpaHe) MPH MOMOIIH
BUJICOYBEIMUNTENEH /I yIaJI€HHOTO TPOCMOTpa.

IIpu o0OydeHUM CTYAEHTOB C HapyUIEHUSIMU OINOPHO-JABUraTeIbHOIO armmapara
HCIOJIb3YIOTCSl albTepHATUBHBIE YCTPOMCTBa BBOJA MH(OPMALUU U APyrue TEXHUUYECKHE
cpezacTBa npuéma-nepenadn yueOHol nHGOpMAIMK B JOCTYIHBIX (popMax Ui CTYIEHTOB C
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HapyLIEHUsIMA OMOPHO-/IBUraTeIbHOrO ammnapara, MOOWIBHON cHCTeMbl OOyueHHs s
JIIOZIEN ¢ MHBAIIMIHOCTEIO.

14. ®OHJ OHEHOYHbLIX CPEACTB U METOJAUYECKHUE
PEKOMEHJALIMHA 11O OP'AHU3AIIUU U3YUYEHU A JUCHUITVINHBI

OO0BEéM yacoB, MPEAYCMOTPEHHBIX YU4EOHBIM IUIAHOM JJISi W3YYCHUS JUCIUTUIMHEI,
MO3BOJIIET OCBETUTh TOJIBKO HamOoJiee BaKHBIE MOMEHTBHI M PACKPBITH 0a30BbIC MOHSATHUS
npu yTeHuu jekuui. [losTomy npu peanuzanuu NporpaMmbl CTYACHTHI JTOJDKHBI paboTaTh
CaMOCTOATENILHO KaK IMPH MOBTOPEHHUH JICKIIMOHHOTO MaTepHalia, TaK ¥ MPH MOATOTOBKE K
1ab0PAaTOPHBIM U MIPAKTHUECKUM 3aHATHSAM, K KOHTPOJIBHON paboTe Wiu KOJUTOKBUyMY. Jliist
obecrieueHns 3 (HEKTUBHOTO YCBOCHHUS CTYJAEHTAMU MAaTEPUAIOB JUCIMILIMHBI HEOOXO0IUMO
Ha TMEPBOM 3aHSATUU MO3HAKOMUTb MX C OCHOBHBIMU TOJIOKEHHUSIMA M TpPeOOBaHUSMU
pabouell mMporpaMMbl, C TOJICKAINIMMU HW3YYEHHUIO TEMaMH, CIHUCKOM OCHOBHOH U
JOTIOJTHUTEIPHON JTUTEPATYPhI, C MOJOKEHUSIMHU OATTbHO-PEHTHHIOBOM CHCTEMbI OLICHKHU
ycneBaemoctd. Ha nekmusx HeoOxomumo oOpamarh BHHMAaHHE HAa OCOOCHHOCTH
MIPUMEHEHHUSI pacCMaTPUBAEMOI0 Marepuasa B MOCIEAYIONUX Kypcax, a Takke B Oymyieit
npodeccuoHanbHOM AesTeabHOCTH. B yuyeOHOM mpoliecce MPUMEHSIOTCS WHTEPAaKTHBHBIC
METOJIbI OOYYCHHS Il YBEIWYCHHS 3aWHTEPECOBAHHOCTH CTYJICHTOB M IOBBIMICHUS HX
KOMIICTCHITUH.

14.1 OcHoBHbIe TPeOOBaHUA K (POHY OLIEHOYHBIX CPEJICTB U METOAMYCCKHE
peKoMeHIalumn

@OH/1 OLICHOYHBIX CPEACTB U THUIIOBbIE KOHTPOJIbHBIEC 3aJ[aHUs, UCIOJIb3yeMble IS
OIICHKH C(OPMUPOBAHHOCTH M OCBOCHHS 3aKPCIUICHHBIX 32 TUCIUIUIMHOW KOMICTCHIIUN
IPU TNPOBEJECHUU TEKYILIeH, MPOMEXYTOUYHOM aTrTecTaluu MO IUCLMIUIMHE INpHUBEIEH B
MIPUJIOXKEHUH K paboueii mporpamme.

14.2 TpeOGoBanusi K (JOHAY OLEHOYHBIX CPEACTB JJIS JHI ¢ OTPAHUYECHHbIMH
BO3MOKHOCTSAIMHM 310POBbS

JInst CTYyEHTOB C OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI MPETyCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE CPEJICTBA, MEPEUCHb KOTOPHIX YKa3aH B TAOJIHIIE.

Taﬁ.ﬂlflua 14 - IIOHOJIHI/ITQJIBHBIC CpeacTBa ONCHUBAHUA TJIAA CTYACHTOB ¢ UHBAJIMIHOCTBIO
Karteropuu Bubl 10MOTHUTEIbHBIX OEHOYHBIX | MOPMbI KOHTPOJIS M OLEHKH
CTY/IEHTOB CpeacTB pe3yJIbTaTOB 00yYeHust

TecThl, MMCEMEHHBIE CAMOCTOSTENBHEIE

paboThI, BOMTPOCH! K 3a4eTy, KOHTPOJIBHBIE

paboThI

[IpeumyiecTBeHHO
MACHbMEHHAsI TPOBEPKa

C HapymIeHUsSAMHA
ciyxa

C HapymeHusIMHU

C06666HOB8HI/I€ 110 BOIIpOCaM K 3a4€Ty,

[IpenmymiecTBeHHO ycTHas

3peHust OIpOC MO0 TEPMHUHAM poBepKa (MHAMBUAYAJIBHO)
C HapymeHusIMu Pemenne AuCcTaHIIMOHHBIX TECTOB,

OIIOpHO- KOHTPOJIbHBIE pabOoThI, MHCEMEHHBIE [IpenmymiecTBeHHO
JBUTATEIBHOTO CaMOCTOSITETIbHbIE PA0OTHI, BOIPOCHI K JUCTAaHIIMOHHBIMH METOJIaMHU
anmapara 3a4eTy

IIOKa3aHUAM

C orpaHHYCHUSIMH T10
00IIEMETUITTHCKIM

TecThl, TUCEMEHHBIE CAMOCTOSITEIbHBIE
paboThI, BOIIPOCHI K 3a4ETy, KOHTPOJIbHBIC
paboThI, YyCTHBIE OTBETHI

[IpeumyiiecTBeHHO ITPOBEpPKaA
METOAAMH, UCXOS U3
COCTOSTHHSI 00YJaroIIerocs Ha
MOMEHT IIPOBEPKHU

14.3 MeToan4yeckue peKOMEHAALMH 110 OLEHOYHBIM CPEACTBAM JIs JIHIL €
OrPAHUYEHHBbIMH BO3MOKHOCTHAMH 310POBbS

Hns crynentoB ¢ OB3 mpemycmarpuBaercss AOCTynHas (opma IpelocTaBiIeHUs
3aJlaHuM OLIEHOYHBIX CPEJICTB, @ UMEHHO:
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e B IICUaTHOH (opme;

e B ITeYaTHOU (popMe C yBEIMUECHHBIM MIPUPTOM;

e B (hopMe TEKTPOHHOTO JJOKYMEHTA;

® METOJOM UTCHHS ACCHCTEHTOM 3a/IaHUS BCIYX;

® [IPEJOCTaBJICHUE 3aJIaHKs C UCIIOJIb30BAaHHEM CYPIOTIEPEBO/IA.

CryneHTaM ¢ WMHBQJIWIHOCTBHIO YBEIUUYMBACTCS BpPEMsi Ha MOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. [l TakUX CTYIEHTOB MpelycMaTpuBaeTcs JocTymHas (opma
MPEA0CTaBIICHNS] OTBETOB Ha 3a/IaHMs], 4 UMEHHO:

® MHCHMEHHO Ha Oymare;

e Ha0Op OTBETOB Ha KOMIIBIOTEPE;

e HabOp OTBETOB C MCIIOJIb30BAHUEM YCIYT aCCHCTEHTA,
® [IPEICTaBICHHE OTBETOB YCTHO.

[Ipouenypa olleHMBaHUS pe3yJIbTATOB OOY4YEHHS HMHBAJIWAOB IO JUCIUILUIUHE
IpelycMaTpuBaeT IMpeaocTaBieHue HHPopManuu B ¢opMmax, aJanTUPOBAHHBIX K
OTPAaHUUYEHUSM UX 3[I0POBBS U BOCIIPUSATHS HHPOPMAIIHH:

JLast M1 ¢ HAPYIIEeHUsIMU 3PeHust:
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B IICYaTHOH (JOpME yBETUUECHHBIM IIPUPTOM.
JI1s1 1M1 ¢ HAPpYUIEHUSIMM CJIyXa:
— B (hopMe FIEKTPOHHOTO JOKYMEHTA;
- B II€YaTHOM opme.
JI1s1 IM1 ¢ HAPYLIEHUSIMU ONOPHO-BUIaTeIbHOI0 annapara:
— B (hopMe AIEKTPOHHOTO JOKYMEHTA;
- B [I€YaTHOH opme.
[Ipn HeoOXxoaMMOCTH [UIsi OOYYAarOIIMXCS C HWHBAIMTHOCTBIO TMpOLEAypa OLEHUBAHUS
pe3yabTaTOB 0OYYIEHUSI MOKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.

13
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1. BBeaenue

®onp oneHouHbIX cpeacts (POC) sBisieTcst NPUIIOKEHUEM K paboueii mporpaMMe JTUCIUILTHHBI
«Y CcTpoicTBa CBEPXBBICOKOM YaCTOTHI U aHTEHHBI» U MPEACTaBIAET cO00I COBOKYMHOCTh KOHTPOJIBHO-
N3MEPHUTENBHBIX MaTepUaIOB (KOHTPOJIbHBIE PaOOThI, TECTHI U JIp.) U METOAOB UX UCIIOJIb30BAHMS,
NIpeHa3HAYCHHBIX JJIsl U3MEPEHUS YPOBHS IOCTHIKCHUS CTYAEHTOM YCTAaHOBJICHHBIX PE3YJIbTATOB O0YUEHHUSI.
@®OC no gucuuIUIMHE «Y CTPONHCTBA CBEPXBBICOKON YAaCTOTHI M aHTEHHBI HCIIOIB3YeTCs IIPU MPOBEICHUN
TEKYIIEro KOHTPOJIS YCIeBaeMOCTH (KOHTPOJIbHBIE TOUKN) U TPOMEXYTOUYHOH aTTecTalyy (3a4€T) CTyICHTOB.
[lepeyeHp 3aKpeIICHHBIX 32 TUCIAIUITMHOW KOMITETCHIINH NpuBeIeH B Tabmwe 1.

Ta6auna 1 — [epeyens 3aKpenJieHHBIX 32 THCHHUIIJIMHON KOMIIeTeHIUI

Kon DopMyJIMPOBKA KOMIIETEHIMHU Jranbl GOPMUPOBAHUS KOMIIETEHIIUN
OIIK-3 | criocoOHOCTE pemaTh 3a1a4n 3HATh.
aHaJIM3a U pacyeTa XapaKTepUCTUK — TNPUHLUIB  JEHCTBUS, OCHOBHBIE MapaMeTpbl U
SIIEKTPUICCKUX TIeTIei XapaKTePUCTUKHU, KOHCTPYKIIMU U HAa3HAYEHUE THUIOBBIX
ycrpoticte CBY ©u aHTGHH B PagHOTEXHHYECKUX
CHUCTEMAX;
yMeTb!
— BBINOJHIATh MATEMAaTUYECKOE MOJEIUPOBAHUE YCTPOMCTB
CBY u aHTEHH II0 THIIOBBIM METOJMKAM, B TOM YHCJIE C
HCIOJIb30BAaHUEM CTAHJAPTHBIX MAKETOB MNPUKIAJAHBIX
MIPOrpaMmM;
BJIAJIETD.
— OCHOBHBIMH METOJaMH pacué€Ta M SKCIEePUMEHTAIbHBIX
HCCIeoBaHUK (UACPHBIX JIWHUH, ycrpoiicte CBU u
aHTCHH.
IIK-6 TOTOBHOCTH BBITIONHSATH pacdeT u 3HATD.
MPOEKTUPOBAHUE JIETaNIeH, Y3JI0B U — TPUHOWNBL  JeHCTBHSA, OCHOBHBIC MapaMeTpel |
YCTpofICTB pamTruoOTEXHHICCKUX XapaKTCPUCTHUKU, KOHCTPYKIIMHW W HA3HAYCHHUC TUIIOBBIX
CHCTEM B COOTBETCTRBHH C yctpoiicte CBY u aHTeHH B paguOTEXHUYECKUX
TEXHAYECKUM 3aJJaHHEM C ) cucreMax,
yMeTb!
HCIOJIb30BAaHUEM CPEJCTB .
ABTOMATH3AIAH IPOCKTHPOBAHMS — BBINOJHATh MATEMAaTUYECKOE MOJCIMPOBAHUE YCTPOMCTB
CBY u aHTEHH 110 THIIOBBIM METOJMKAM, B TOM YHCJIE C
WCIOJIb30BaHUEM CTAHJAPTHHIX MAKETOB MNPUKIAJIHBIX
MpOrpaMmM;
BJIAJETh.

OCHOBHBIMHM METOJIaMU pacyéra M 3KCHEPHUMEHTAIbHBIX
HCCIeIoBaHUK (UACpHBIX JWHUH, ycrpoiictB CBY u
AHTEHH .

2. Peanu3zanusa koMneTeHI i

2.1 Komnerenuusa OIIK-3

OIIK-3: cioco0HOCTH penIaTh 321a4d AHAJINW3A2 U PAcYeTa XapaKTePHCTUK YIeKTPHYECKHX Hemei.

Jast hopMHUpOBaHNS KOMIIETEHIIMH HEO0XOIMMO OCYIIECTBUTD PsiJI ATATIOB.

DTarbl (bOpMI/IpOBaHI/ISI KOMIETCHINU, TIPUMEHACMBIC JIJI1 9TOT'O BHUJbI 3aH5[TPII71, 1 UCIOJIB3YEMbBIC CPEACTBA
OIICHUBAHMSI PEACTABIIEHBI B TAOIHUIIE 2.

Taﬁ.mma 2 - Jranel (l)OpMHpOBaHPlﬂ KOMIICTCHIIMH U UCIOJIB3yEeMbI€ CPE/ICTBA OLICHUBAHUSA

CocraB 3HaThL Ymern Baagern
. BBIIOJIHATH MaTEMaTHIECKOE
TIPUHIIMITEI TeHCTBUS, N OCHOBHBIMH METOIaMU
OCHOBHBIC TTApaAMETPHI U MOJCIMPOBAHHC yCTPOHCTB acuéra u
Copnep- P P CBUY u aHTEHH 110 TUITOBBIM p
XapaKTePUCTUKH, KOHCTPYKIIHH JKCIIEPUMEHTAITLHBIX
JKaHHe METOJMKAM, B TOM YHUCJIE C o
M Ha3HAYeHUE THIIOBBIX WCCIIeTOBaHUH (pUIepHBIX
ITAnoB N HCIIOJIb30BAHUEM CTaHIaPTHBIX M .
ycrpoticte CBY u aHTeHH B nuHUH, yerpoiicts CBY n
MaKeTOB MPHUKJIATHBIX
PaIMOTEXHUYECKUX CHCTEMAX aHTEHH
MpOrpaMm
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Jlexun
Buasl JlabopaTopHbIe 3aHATHS
3aHATHH [IpakTudeckue 3aHATHA.

CamocrosrenbHas paboTa.

Jlexun

JlaGopaTopHble 3aHATHS
[IpakTryeckue 3aHATHS.
CamocrosTenbHas paboTa.

Jlexuun

JlaboparopHble 3aHATHS
[IpakTuueckue 3aHATHA.
CamocrosrenpHas
pabora..

HUcnoan3 Koncmexr

yemble Y CTHBIN OTBET
cpeacTBa KontponsHas pabora
OLIEHUBA DK3aMeH

HHUSA

KonrponbHas padora
OdopmiteHHe OTYETHOCTH U
3amuTa JJabopaTopHBIX PadoT;
KoHcnekr camocTosTensHOM
paboTsL.

Ok3aMeH

3amuTa 1ab0paToOpHBIX
pabot
DK3aMeH

OOmue XxapakTepUCTUKH MTOKa3aTeNeH M KPUTEPUEB OLICHUBAHNUS KOMIETCHIIMI Ha BCEX 3Talax NPUBEICHBI

B TabmiIe 3.

Taﬁmma 3- Oﬁume XapaKTCPUCTUKH nokasareJiei u KpUTEPHUEB OLICHUBAHUSA KOMIICTCHIIMMU 110

Tanam
Ioxa3zarenn
3HaThL YMmerb Baagernb
U KPpUTEpPUH
Obnanaet
OO6mnagaeT quana3oHOM
(haKTHYECKUMHU U N Kontpomupyer paboty,
OtanvHo MIPaKTHYECKUX YMEHHH,
. TEOPETHYECKUMH 3HAHHUSMH MPOBOJIUT OLICHKY,
(BbICOKHH N TpeOyeMBIX IJIsl Pa3BUTHA .
B TIpeJiesiax u3y4aeMoi . COBEpLICH-CTBYET ACUCTBHUS
YPOBEHB) TBOPUYECKUX PELICHUH,
o0yacTu ¢ HOHNMaHHEM BBITIOJTHEHHS PAOOTHI
abcTparupoBaHus MpoodiIeM
TpaHUL] TPUMEHUMOCTH
Beper oTBEeTCTBEHHOCTH
OOnaznaeT quana3oHOM 3a 3aBepIlCHUE 3a]a4 B
3HaeT QaKTel, =
Xopomo NPaKTHYECKUX YMEHUH, uccien0-BaHuH,
. MPUHIUIIBL, TPOLECCHI,
(0a3oBbIii TpeOyeMbIX ISl pelIeHUS MpHUCcIocadivBaeT CBOE
o0Ipe NOHATHS B Ipesienax
YPOBEHbB) . OIIpe/IeIIeHHBIX MPO0JeM B MOBE/ICHHE K
n3y4aeMoi obmacTu
00J1acTH HCCIeIOBaHUS 00CTOSITENILCTBAM B
pelieHnn npooieM
YaoBiaersopu-
Ob6nanaeT OCHOBHBIMHU
TeJIbHO Ob6nanaer 6a30BBIMU Paboraer npu mpssMmom
. YMEHUSIMH, TPeOyEeMBbIMU IS
(moporosbIii 0OIIMMU 3HAHUAMHU HaOI0IeHUI
BBINOJTHEHHS IPOCTHIX 3a/1a4
YPOBEHb)

dDopMmepOBKa IOKa3aTeae u KPUTCPUCB OLICHNBAHU I[aHHOI7[ KOMIICTCHIIMU NPUBECACHA B Ta6J'II/ILI€ 4.

Ta6auna 4 — [oka3aTeau U KPUTEPUHU OLIEHNBAHUA KOMIIETEHIIHH HA 3Tanax

IMoka3aTen
M ¥ KPUTEpHHU

3HaTh

Ymerhb

Baagern

Otanano /
3a4TEeHO

(90-100

0aJ10B)

3HaeT MPHUHIUIbI
JeMCTBUS, OCHOBHBIE Mapa-
METPBI U XapaKTEPUCTHUKH,
KOHCTPYKLIMU U Ha3Haue-
HUE TUIOBBIX YCTPOUCTB
CBY u aHTeHH B paguoTeX-
HUYECKUX CHCTEMax

YMmeeT cB0OOIHO
BBIITOJIHATH MATEMATHYECKOE
MOJICIIUPOBAHKE YCTPOHUCTB
CBUY u aHTEHH 110 THIIOBBIM
METOUKaM, B TOM YHCJIE C
HCIIOJIb30BAHUEM CTaHIAPTHBIX
MAKETOB MPUKIIATHBIX
porpamMm

Bnaneer ocHOBHBIMU
MEeTOJaMH pacdéra u
SKCHEPUMEHTAIBHBIX
Hccie10BaHui GpuaepHbIX
nuHul, yerpoiicts CBY u
AQHTEHH
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Hwmeet npencraBienue CaMoCTOSTEILHO YacTu4uHO BiajgeeT
0 MpUHLMUIAaX AeUCTBYS, BBIIIOJIHATh MATEMAaTUYECKOE OCHOBHBIMM METOJIaMHU
X / OCHOBHBIX ITapaMeTpax U MOJEIUPOBAHUE YCTPOUCTB pacuéra u
opoto XapaKTEepUCTHUKAX, CBUY u aHTEHH 110 TUIIOBEIM SKCIIEPUMEHTAIIBHBIX
3aqT7e : (; 9 KOHCTPYKILHUAX U METOJIMKaM, B TOM YHCIIE C UCCIICTOBaHUN (DUICPHBIX
(70- Ha3HAYeHUH TUMOBBIX WCIOJIb30BaHUEM CTaHJIAPTHBIX | JIMHUH, ycTpoiictB CBY u
ban10p) yctpoiictB CBY 1 aHTeHH B | MakeTOB MPUKIAAHBIX aHTEHH
PaIOTEXHUYECKUX MporpaMm
cucTemMax
[aet onpenenenus [loka3bIBaeT HEMONHOE, HE- HemoncTpupyet
NIPUHLMIIOB AEUCTBUS, JIOCTaTOYHOE YMEHHUE HEIIOJIHOE,
YnoBiaeTBO | OCHOBHBIX IapaMeTpPOB U BBIIOJIHATh MAaTEMAaTUYECKOE HEJ0OCTaTOYHOE BIIAJICHUE
pPHUTEIBHO XapaKTEePUCTHK, MOJIETUPOBAHUE YCTPOUCTB OCHOBHBIMH METOJIaMHU
/ 3a4TeHo KOHCTPYKLIHH U CBY u aHTEHH MO TUMIOBBIM pacuéra u
(60-69 HA3HAYEHHUH TUIIOBBIX METOJIMKaM, B TOM YHCJIC C JKCIEPUMCHTANTBHBIX
0aJ1710B) ycrporicte CBY v aHTEHH B | UCIOJIb30BaHHEM CTAHJAPTHBIX | HCCICIOBAHHUN (BUICPHBIX
PaIuOTEXHUYECKUX MaKETOB MPUKIATHBIX nuHuH, yerpoiicts CBY u
cucTemMax MporpaMm AHTEHH

IIpuMeyaHue: KOIMYECTBO OANJIOB U NEPEBOJ B TPAIULIMOHHYIO OIICHKY YKa3aHO B COOTBETCTBHUH C
myHKToM 11 PaGoueil mporpammel.

2.2 Komnerenuus ITK-6

IK-6: roToBHOCTHh BBINOJHSATH pacyeT H MPOEKTHPOBAHNE JeTaJleil, y3J10B H YCTPOHCTB
PaIHOTEXHUYECKHUX CHCTeM B COOTBETCTBMH ¢ TEXHUYECKHM 3aJaHHEM € HCIO0JIb30BaHMeM CPeACTB
aBTOMATH3AaIlMU MPOEKTUPOBAHMUS.

s popMHPOBaHUSI KOMIICTSHITHH HEOOXOIUMO OCYIIECCTBUTH PsiJl STAIOB.

OTaIbl q)OpMPIpOBaHI/IH KOMIETCHINU, IPUMCHACMBIC JIJI1 3TOT'O BUIbI 3aHHTHI>II, 1 UCIOJIB3YEMbIC CPEACTBA
OIIEHUBAHMS MIPECTAaBIICHbI B TaOIHIE 5.

Tabauna 5- Iransl popMUpPOBaHUS KOMIIETEHIMH U MCI0JIb3yeMble CPeACTBA OLleHUBAHUS

CocraB 3HaTh YMmernb Baaners
o BBIIIOJIHATH MAaTEMAaTHYCCKOEC OCHOBHbIMH
MPUHIUIIBI ICUCTBUA, o .
OCHOBHBIC LADAMETPLL 1 MO/ICTIMPOBAHUE YCTPOICTB MeToJlaMu pacyéra u
Conepixa P P CBUY u aHTEHH 1O TUIIOBBIM SKCIEPUMEHTANbHBI
XapaKTePUCTUKH, KOHCTPYKIUU o
HHE METOJIMKaM, B TOM YHCIIE C X UCCIIEJOBAaHUH
11 HasHascHie THIOBBIX HCTIONIb30BaHUEM CTaHAAPTHBIX (unepHBIX TUHAN
Jranos yctpoiictB CBY u aHTeHH B P P! ’
[AKETOB MPUKIIATHBIX ycrpoiicte CBY u
PaIMOTEXHUYECKUX CHCTEMax
porpamMmm aHTCHH
Jlexuu
JlaGopatopHsie
Jlexnun Jlexnun parop
3aHATHA
Buasbi JlaGopaTopHBIe 3aHATHS JlaGopaTopHBIe 3aHATHS
. IIpakTuueckue
3aHATHI IIpakTuueckue 3aHATHUS. IIpakTuueckue 3aHATHUS.
3aHATHS.
CamocrosTenbHas paboTa. CamocrosTenbHas paboTa.
CamocrositensHast
pabora.
Konrponsnas pabora
Hcnoun3 Koncnexr P p
. OdopmiieHre OTYETHOCTH U 3amuTa
yeMble YcTHBIN OTBET
3ammTa J1abopaTopHBIX PadoT; nabopaTopHBIX paboT
cpeacrea | KonrponbHas pabora .
KoHcrekT caMocTosITeIbHON Ok3aMeH
OlleHUBA OKk3aMeH
paboTHI.
HHUSL
DK3aMeH
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OO0m1re XxapakTepUCTUKY TIOKa3aTeNlei 1 KPUTEPHEB OIICHUBAHNS KOMIIETCHIINY Ha BCEX ATallaX NPUBEACHBI

B TaOmmIE 6.

Tabauna 6 — O0mue XapaKTepUCTUKH NT0OKa3aTe/ el M KpUTepueB OLleHMBAHUSI KOMIIETEHI UM 110

Tanam
IToxka3zaTean
3Hath YMmerb Baapers
U KPHUTEPUH
Obnamaer
OO0nanaeT qUana3oHOM KonTtpomupyer
(haKTHIEeCKUMU U .
Otaununo MPAaKTUICCKUX YMCHHH, paboTy, MPOBOAUT
. TEOPETHYSCKUMH 3HAHUSMH
(BBICOKMIT N TpeOyeMBIX JUIS Pa3BUTHUS OIICHKY, COBEPIIICH-
B TIpe/ieniax u3y4aeMoit . .
YPOBEHb) TBOPYECKHUX PEIICHHH, CTBYET JeiicTBHS
00J1aCcTH ¢ TOHUMAHUEM
abcTparupoBaHus MPooIIeM paboThI
TPaHUI] IPUMEHUMOCTHU
Beper
OTBETCTBEHHOCTH 32
OO6nanaeT qUana3oHOM
3HaeT QaKTel, . 3aBepIIeHHE 3a1ad B
Xopomro MPAKTHICCKUX YMCHHH,
. MPUHIIUIIBL, TPOLECCHI, HCCIIeIOBAHMNH,
(0a3oBbIii TpeOyeMbIX ISl pelIeHUS
o0IIMe NOHSTHS B Ipe/ienax MPUCTIOCA0IHBACT
YPOBEHbD) . OMpEICIICHHBIX MPOOJIeM B
n3y4aemMoi obmaacTu CBOE MOBEJICHUE K
00J1aCTH HUCCIICTOBAHHS
00CTOSTENHCTBAM B
peteHuy npodiiem
Yaosaersopu-
O06nagaeT OCHOBHBIMH
TeJbHO O6nanaer 6a30BBIMU Pabotaer npu
. YMEHHUSMH, TpeOyEeMBbIMU IS
(noporosbiii 0OIIMMU 3HAHUAMHU MPSIMOM  HAOJTIOICHUH
BBIMIOJIHCHHUSA MTPOCTHIX 3a1a4
YPOBEHb)

dopmynupoBKa nokaszaTesael 1 KpUTEpPUEB OLICHUBAHMS IaHHOW KOMIIETEHIINY [TpUBe/ieHa B TabuLe 7.

Taﬁnuua 7 — Iloka3aTeau u KPpUTEPHUH ONCHUBAHMS KOMIIETCHIIHH HA dTarnax

Tokasarex 3HaTh Ymern Baagern
W U KpUTEPUH
3HaeT MPUHIUIIBI Ymeet cBOGOTHO Brnaneer
JeHCTBUS, OCHOBHBIE BBINOJIHATH MaTEMAaTHUECKOE OCHOBHBIMH METOAAMU
napameTpsl U MOJICJIUPOBAaHUE YCTPOUCTB pacuéra u
Otauyno /
XapaKTEPUCTHUKH, CBUY 1 aHTEHH N0 TUIOBBIM SKCHEPUMEHTAIBHBIX
33‘”?0{01 00 KOHCTPYKILIUU U METOAMKAM, B TOM YHCIIE C HCCIIeJOBaHUN
6( ] HA3HAYEHHUE TUIOBBIX WCTIONIb30BAaHUEM CTaHIAPTHBIX | (HIEPHBIX JIMHHH,
AULI0B) yctpoiictB CBY 1 aHTEeHH B | MAKETOB NPUKJIATHBIX ycrpoiicte CBY u
PaANOTEXHUYECKHX IporpaMm aQHTEHH
cucTeMax
HNmeer npencrasnenue CaMocCTOSITeTbHO YactuuHo Brageer
0 TIPUHIMMAX JeHCTBHA, BBINOJIHATH MaTEMAaTHIECKOE OCHOBHBIMH METOAAMU
X / OCHOBHBIX TapaMeTpax U MOJIEIUPOBaHKE YCTPOUCTB pacuéra n
opotmo XapaKTepUCTUKAX, CBUY 1 aHTEHH N0 TUIOBLIM SKCHEPUMEHTAIBHBIX
3aqT7e ; (; 9 KOHCTPYKIUSIX U METOAMKaM, B TOM YHCIIE C HCCIIeJOBaHUN
é i HA3HAUYEHUH TUMOBBIX UCTIOJIb30BAaHUEM CTaHIAPTHBIX | (HUIEpHBIX JIMHHH,
a108) ycrpoiictB CBY 1 aHTEHH B | IaKeTOB NMPHUKJIATHBIX ycrporicte CBY u
PaANOTEXHUIECKHIX poTrpaMm AQHTEHH
cucreMmax
Yaosaerso [Jaet onpenenenus Iloka3bIBaeT HEMONHOE, He- HemoHcTpupyet
PUTEIBHO MIPUHIUIIOB IEHCTBHA, JIOCTaTOYHOE YMEHHUE HETIOJHOE,
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/ 3a4TEHO OCHOBHBIX ITapaMETPOB U BBITIOJIHATh MAaTEMATUIYCCKOC HCIOCTAaTOYHOC

(60-69 XapaKTEPUCTUK, MOJEIUPOBAHUE YCTPONCTB BIIAJICHHE OCHOBHBIMHU
0aJi10B) KOHCTPYKLIUH H CBY 1 aHTEHH 10 THIOBBIM METO/aMHU pacuéra u
Ha3HAYCHUH THITOBBIX METOJUKaM, B TOM YHCIIE C 9KCTIEPUMEHTAIIBHBIX
ycrpoiictB CBY 1 aHTeHH B | HCIOJIb30BaHHEM CTAHIAPTHBIX | HCCIEAOBaHUH
PaANOTEXHUYECKHUX MaKeTOB MPUKIATHBIX (bunepHbIX JIMHNH,
CHCTEMaxX IIporpaMm ycrpoiicte CBY u
AQHTEHH

IIpumeyanune: KoIMYECTBO OAIIIOB M IEPEBOJT B TPAAULHMOHHYIO OLIEHKY YKa3aHbI B COOTBETCTBHH C
myHKkToM 11 Paboueit mporpammel.

3. TunoBbie KOHTPOJIbHBIC 3aIaHUA

I[J'IS[ pcan3aliii BbIIICTICPECYNCIICHHBIX 3a1a4 06yquI/m HCIOJIB3YIOTCA CICAYIOINE MaTCPpUAJIbL:

TUIIOBBIE KOHTPOJIBHBIC 331aHUsI WIIM MHBIE MAaTepPHaIIbl, HEOOXOJMMBIE JUIS OLICHKH 3HaHU, yMEHUH,
HaBBIKOB U (MJIM) ONBITA IESATEIbHOCTH, XapaKTePHU3YIOIIUX dTarbl (JOPMUPOBAHMS KOMIIETEHIINH B
Ipolecce OCBOEHHU 00pa30BaTeIbHOI NIPOrpaMMBl, B COCTaBE:

3.1 KonTpoJibHble padoThl 110 TeMaM:

1.
2.
3.

Jlunaun nepenayu.

VYerpoiictea CBY.

AHTEHHBI.

ConeprkaHre KOHTPOJIBHBIX Pa0OT MPUBEIEHO B yueOHO-MeToanueckoM nmocobun [20].

3.2 HpaKTuquKne 3aHATHA IO TEeMaM:

©CoNoOA~LNE

JInnuu nepegauu ¢ T-BoaHamMu

BoHOBO/IHBIC JIMHUY TIEpeIavn

Harpy»xeHHble oTpe3ku (punepos

Y3KOMOJI0CHOE | IIMPOKOIIOIOCHOE COTTIACOBAHKE

Muoronontocauku CBY 1 BOTHOBBIE MATPHUIIBI

[TapaMeTpb! 1 XapaKTEPUCTHKH aHTCHH

BubparopHrpie aHTCHHEI

AniepTypHBIC aHTCHHEI

AHTCHHBIC PEIIETKH

VYkazaHusi K ONPaKTHYECKUM 3aHATHSAM MPUBEICHBI B yaeOHO-MeToinuecKux mocobusix [12, 13].

3.3 JlaGopaTopHble 3aHATHS MO TEMaM:

1.
2.
3.

HccnenoBanne GheppUTOBBIX BEHTHICH U LIUPKYJISTOPOB
HccnenoBanue TUAIEKTPUUECKUX aHTEHH
VccnenoBanue auarpaMMbl HalIpaBICHHOCTH MapaboINuecKoi aHTEHHBI 110 U3MEPEHHSIM TOJIS B

nanpHel n OrKHEH 30Hax
4. WccnenoBaHue BIUSHUS paclipe/ieieHus MOJIS B PACKPhIBE aHTEHHBI Ha €€ JuarpaMmy
HaIpaBJICHHOCTH

5.

HccnenoBanne kodddummenTa ycuneHns: pynopHbIX aHTEHH

VYkazaHusi K J1a0OpaTOPHBIM 3aHITHSIM TPHBEICHBI B yueOHO-METOAMYECKUX rocodusix [14-19].

3.4 Bompocsl 1j15 MPOBEAeHNS YK3aMeHa:

1.

2.

JluHuYM epeadn: ONpeaelieHIe; PerysIpHbIe, HEPEeTYIpHBIC, OTHOPOIHBIE, HE OJHOPOIHBIC.
OTKpEITHIC, 3aKPBITHIE — UX JJOCTOMHCTBA M HEIOCTATKH, MPUMEHEHHS. [I[puMepsI.

Pannonuuus: NOHATHE, CTPYKTYpHAs cXeMa, MpuMepbl. JJoCTOMHCTBA M HEJIOCTATKY 110 CPAaBHEHUIO
dbunepHbIMU TUHUSMU. [IpUHIUT SJIEKTPOJUHAMIYECKOTO TIOJ00MS ¥ €r0 MCIIOJIb30BAHHUE TP
pacderax v SKCIIEPUMEHTAJIbHBIX HCCIEAOBAHMUSX.

OcHOBHBIE TTApaMETPhI U XapaKTEPUCTUKN (QUICPOB: THIIBI BOJIH, TUCIIEPCHOHHAS XapaKTEPUCTHKA,
3aTyXaHue, JJIEKTPUIeCKas MPOYHOCTb, MpeIebHas U JOIMYCTUMAasi MOIITHOCTH, BOJTHOBOE
COTIPOTHBIICHHUE, TIOTOHHBIC TTAPAMETPBI.

Matrematnueckas moaenb nuaui nepenaun CBU. OcHoBHBIE TpeOOBaHNs, IPEIBIBIIEMBIC K
(unepHbIM THHHEAM. YacTOTHBIC 3aBUCHMOCTH 3aTYXaHUS B IIPOBOJHUKAX U TUDIICKTPHKAX.
OO0BscHHTE, TOYeMy OOBIYHO Pa0OTAIOT HA BOJHE OJJHOTO THIIA, B Y4CTHOCTH OCHOBHOTO. B Kakux
ciiydasix paboTaroT Ha BOJHAX BBICIIMX TUMOB? B KaKuX JIMHUSAX UMEET MECTO IHCIIEPCUS U B YEM
nposiBasiercsi? Kak oHa BIMsieT Ha pacpOCTpaHEHUE CUTHAIOB?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.
32.

JByXmpoBOHas M KOAKCHAIbHAsI TMHUH: BOJTHA OCHOBHOTO THIIA, €€ JJINHA U (ha30Basi CKOPOCTb,
BOJIHOBOE COTIPOTHBIICHHE, IOTOHHbBIEC TAPAMETPHI. Y CIIOBUE PabOTHI HA BOJIHE OCHOBHOTO THIIA B
KOaKCHaJbHOW JIMHUHA. MapKHpOBKa KOAKCHATBHBIX Kabemei.

ITomockoBbIe 1 MEKPOIIOJIOCKOBBIE JINHUH: PA3HOBUAHOCTH, BOJHA OCHOBHOT'O THIIA, €€ AJIHHA U
(ha3oBas CKOPOCTH, BOTHOBOE COIIPOTUBIICHHE, TIOTOHHBIE TTAPAMETPHI, CTPYKTYpa MOJIS.

BonHOBOIBI IPSAMOYTOIBHOTO CEYEHHs. THITBI BOJIH, KpUTHYECKHE JUIMHBI BOJIH. BollHa 0CHOBHOTO
THUIIA, YCJIOBUE €€ CYIIECTBOBAHUSA, CTPYKTypa MOJIs, XapaKTePUCTUUECKOE U BOJIHOBOE
COTIPOTHBIICHMUS, TIepeiaBaeMasi MOIIHOCTh. TEeXHOJIOrUa U3TOTOBJICHUS U cTaHAapThl. IIpumMeneHus.
BomnHoBoaBI Kpyrioro ceueHus. TUIbl BOJH, KpUTHYECKHE AJTUHBI BOIH. BoTHa 0CHOBHOTrO THIA,
YCIIOBHE €€ CYILIECTBOBaHMSI, CTPYKTYypa M0, XapaKTepUCTUIECKOE U BOJTHOBOE CONPOTHBIICHUS,
nepeaaBaeMasi MOIHOCTh. TexHoorus u3rorosneHus. Ilpumenenns.

JluHuM niepenayy ¢ MOBEpXHOCTHOU BOJIHOMW. [oHsATHE MOBEPXHOCTHOM BOJIHBL, ¢ JuInHa U (azoBast
CKOPOCTb, CTpyKTypa nous. [Ipumeps! peannzauunii JIIT ¢ nOBEpXHOCTHOM BOJIHON U IPUMEHEHUSL.
Juanazons! mmH BoiH. [Torsatne CBY. Tunsl npuMeHsSIEMBIX B Pa3IMIHBIX AHaNa30HaX (GUACPOB.
IToHATHSA 3KBUBAJEHTHBIX JUHUNA U CXeM. BOIHOBON U KJTaCCUUECKUM MTOAXO/IbI, CBA3b MEXKY HUMHU.
Koadpdmument orpakenus ot Harpysku, KbB, KCB, conpoTusieHue THHUN H COOTHOIICHIE MEXITY
Humu. [loBeaenne Moaynsa koadduinenTa oTpaxeHns B HeanbHbIX U peanbHbx JII1. PesonancHsie
CEYCHHUs, 3HAUCHUS B HUX HANPSXKEHHOCTEH T0JIEH U CONPOTHUBIICHUH.

Koadpunment orpaxenus ot Harpysku, KbB, KCB, conpoTuBieHue JIMHAN U COOTHOILIEHUE MEXIY
HuMu. [ToBenenue Momyins koadduireHTa OTpakeHHs B HICATIBHBIX U PEAJbHBIX JIHHUSIX. PeXXUMBI B
JIIT 1 ux cBsA3b C CONPOTUBICHUEM HArPY3KHU.

®dopmyia TpaHChOpPMAIMU CONPOTHBIICHUH C MOSCHEHUSIMU. DKBUBAJIICHTHBIE CEUEHHS M PACCTOSHUS
MeXay HUMU. BXogHOE conpoTHBIeHHE OTpe3ka (Guiepa, 3HaUeHHs B CITydae PeakTHBHBIX Harpy3oK.
[NonsTre nuIeiioB, X BXOJHBIE CONPOTHBICHNUS, IPUMEHEHNS.

®opmyrna TpaHCHOPMAIMN CONPOTHBICHUH C MOSACHEHUSIMU. Pe30HaHCHBIE CeUeHHS M PACCTOSHUSA
MeXay HUMH. [loBeieHuE B HUX KOMIIOHEHT HANPSKEHHOCTH JIEKTPUYECKOr0 M MATHUTHOTO TIOJNEH,
CBSI3b C MOAYJIEM KO3 GHUINECHTa OTpayKeHUS OT Harpy3Kku. CONpOTHBIICHNE JINHUU B PE30OHAHCHBIX
ceyeHusax U cBs3b ux ¢ KCB u KBB.

Y3KONOJI0CHOE COrIIacOBaHUE aKTUBHBIX HArpy30K. UeTBEPTHBOIIHOBBIE MOHMKAIOIIUE U
MOBBIIIAIOIIKE TpaHCHOpMaTOpPbI, UX BKItoueHUs B JIIT 1 BbIOOp 3HAUCHMIA COMIPOTHBICHUH.
OKBUBaJICHTHBIE CXeMBI, pacnpeaenenus Hanpsokenud, KbB nnu KCB srons JIIT npu cornacosanuu.
'Y3K0MOJI0CHOE COorjlacoBaHUE KOMIIEKCHBIX Harpy30K. MeTo  KOMIEHCUPYIOIUX PEaKTUBHOCTEH,
nocJieioBaTeIbHOE U MapasuienabHoe BkiItoueHus ux B JIII. DxBuBaneHTHele cxembl. [losicHeHUs Ha
KpyroBoii quarpamme Bomsnepra — Cmura.

'Y3K0MOJI0CHOE COrjlacoBaHUE KOMIIEKCHBIX HArpy30K. MeTo ] KOMIEHCUPYIOIIUX PEaKTUBHOCTEH,
UX peaNnu3anus B BOTHOBOJHON TEXHHUKE, SKBUBAJIICHTHBIE CXEMBL.

Tunossle sneMeHTs! TpakToB CBY: KBUBaNEHTHI aHTEHH, pEAKTUBHBIE HATPY3KH, YETBEPTHBOIHOBEIE
METAJUINYECKHE U30JISATOPEIL.

Tunossle 3neMeHTs! TpakToB CBY: BOTHOBOIHBIE COETUHEHNUS, IOBOPOTHI, KOAKCHAIBHO-
BOJIHOBOJIHBIE IIEPEXO/BI U TIEPEXOIBI C MPSMOYTOJIbHOI0 BOTHOBOJA HA KPYTIIbIN.

OOBEeMHBIH PE30HATOP: YCTPOWCTBO, PA3HOBUAHOCTH, TpUMeHeHuUs. CpaBHEHHUE ¢ K0JIeOaTebHbIM
KOHTYpOM. BKiTfoueHue B TPaKT, CBSI3b C BHEIIHUMH LETISIMH.

OO0beMHbIE pe30HATOPBI: TUITBI KOJIeOaHUH, pe30HAHCHBIE NJTUHBI BOJIH, JOOPOTHOCTH. Y CTPOKCTBO U
MIPUMEHEHNE KOAKCHAIBHOTO PE30HATOPA.

CryneH4arble ¥ IUIaBHBIE COTIacyroliue rnepexo/pl. Kiaccudukanus ynpasisiomnux yCTPOUCTB.
MexaHn4ecKHe aTTeHI0AaTOPbI U (pazoBpalaTeny.

Muoronontocarkn CBY: mockoctu oTcueTa (a3, BOTHOBOH U KIIACCHYSCKHUH ITOIXOIBI OTIICAHUS,
HOPMHPOBKA TOKOB U HAIIPSKEHUH, MaJal0IUe U OTPAYKEHHBIE BOJIHBIL.

BosHOBast MaTpuna paccestHus: pU3NYECKHH CMBICT 3JIEMEHTOB, HCIIBITATEIbHBIE PEXKUMBI.
IIpumenenus.

Marpuiisl COpOTHBIICHUH U TPOBOANMOCTEN: (PU3NUECKHUI CMBICI JJIEMEHTOB, UCTIBITATEIbHBIE
pexumsl. [IpuMeneHus.

WneansHble 1 peanbHBIe MaTpUIBl. MaTpuma paccestHis UAeaTbHOTO BEHTIIIS, (PU3WYECKHUI CMBICI ee
HIIEMEHTOB.

OyHIaMeHTaJIbHbIE CBOIICTBAa MATPHII: B3ANMHOCTH, CAMMETPHH, HEJJMCCUIIATHBHOCTH; TIOHSTHS,
MaTeMaTH4ecKue (popMyTHPOBKH, HEOOXOAUMOCTh yUeTa.

HenuccunatuBHbIN 4ETHIPEXOIOCHUK: MAaTPULIbI COPOTUBIICHUI U paccessHus. PeakTUBHBIM
MHOTOIIOJIFOCHHUK.

®eppurtsl u nx cpoiicta. HeB3anmuele ycTpoiicTBa Ha ocHoBe 3¢ dexTa dapazges u ¢ monepeqHo-
MOZMarHUYeHHBIM GeppuToM (BeHTHH). DazoBparareny.

Hupxynsrop: NOHATHE, MAaTPULBI pacCEsHUsI, yCTPONCTBO, HA3HAUYEHUE U IPUMEHEHUSL.
HanpaBneHHBbIl OTBETBUTENb: IOHATUE, MATPULIA PACCESHUSI, YCTPOICTBO, HA3HAUEHHUE U
NPUMEHEHUS.
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48.
49.
50.

Sl
52.
53.
54.

55.
56.

57.

58.

59.

60.

61.

JlanbHsIs1, MPOMEXYTOYHAST U OJIMKHSS 30HBI aHTCHHBI. VX TpaHMIIbl M CBOHCTBA TOJEH
Ha3znadyenue u kmaccuduKarys aHTEHH, TTOHATHSI, ONPEIEICHHS.

BuyTpeHHA 1 BHEIIHASA 3a1a4H TEOPUU AHTEHH.

Awmmumnrynaas JIH, ee dopma u mmpuHa, rpadudeckoe n3o0pakeHe.

Teopema o nepemuokennu IH ogHOTHITHBIX 00TydaTeneit.

®a3oBas AuarpamMma aHTeHHBI. Da30BBIN LEHTP U LEHTP U3ITy4EHUs..

MOUIHOCTb U CONPOTHUBIICHUE U3ITyUYEHUs] aHTCHHBI.

BxonHoe conpoTUBIEHNE aHTEHHBI, CBA3b C COMPOTUBICHUEM H3JIyUCHHUS.

OnexTpuueckas NpoyHocTh. [IpeaenbHas U 1oMycTUMAasi MOIIHOCTH.

[onsipuszanusi, ee BUIbI, HEOOXOIMMOCTh YU€Ta IPH MPUEME.

KHJ, KITJ u KY antenHsl, onpeaencHus, B3aMMOCBSI3U.

JlelicTByromast AJIMHA U AWANa30H paOOYNX YacTOT AaHTCHHBI.

[IprHONT 31K TPOJMHAMHYIECKOTO 000U U €r0 HCIOIb30BaHUE MPU UCCIICI0BAHNN aHTCHH.
IIpyHIUIBI TOCTPOEHUS CBEPXIIMPOKOMOIOCHBIX aHTEHH.

OyHIaMeHTaIbHBIC OTPAHNYCHUS B 00IACTH aHTECHH.

[Ipuemusle anTeHHBI. DKBUBaNeHTHAs cxema. @opmyisr Heitmana most D/1C.

IIpuemHbIe aHTEHHBI. Y CJIOBUS IPUEMa MAKCUMAJIBHON MOLTHOCTH.

IIpuHIUD B3aMMHOCTHU U €r0 UCIOJIb30BAHNE IPUMEHUTENBHO K pacueTy XapaKTepUCTHK MPHEMHBIX
AQHTEHH.

DddexruBHas miIoIaas aHTCHHBI, CBA3b ¢ KH/I 1 aeiicTByrOMICH JUIMHON JIMHCHHOW aHTCHHBI.
[ITymoBas Temneparypa anTeHHbI, cBa3b ¢ KIIJI, myTu ee cHIkeHus.

OcoOeHHOCTH paOOTHl AHTEHH HA HU3KHMX M BHICOKUX YaCTOTaX.

OHepreTudeckre COOTHOIIEHMS B MpUeMHBbIX aHTeHHaX Ha CBY B cornacoBanHOM U
paccoraacoBaHHOM PEKUMAX.

®dopmyIa uaeanbHON paguonepeady ¢ MOSCHEHUAMM.

OO1mue cBOWCTBA aHTCHH MAJIBIX 3JEKTPUIECKUX pa3MepoB. DJIeMEHTapHbIE N3TydaTelH JIMHEHHOM 1
KPYrOBOM MOJSpU3aLUH.

CuMMeTpUYHBIN 3NIeKTpuaeckuil BUOparop. Pactpenenenue toka, JIH, conpoTuBieHne H3TydeHHS,
KHA.

CuMMeTpUUHbI dseKTpuueckuil BuOparop. Pacnpenenenue Toka, neiicTByromas inHa, 3hGexT
YKOPOUEHHsI JUTMHBI BUOpaTOpa, BXOIHOE COMPOTHBIICHHE.

KoHCTpYyKIIMHM CUMMETPUYHBIX JIMHEHHBIX BUOPaTOPHBIX aHTeHH. CrocoObl MUTaHUsI TOCPEACTBOM
JIBYXIIPOBOJIHOM M KOaKcHaJIbHOU TUHUH. [IpruMeHenus.

[Netneobpasusiii BuOparop Iucrompkopca. CriocoObl MUTAHUS TOCPEACTBOM JIBYX -IIPOBOIHOMN 1
KoakcuajabHoU uHuid, TH, npuMeHeHus.

Koncerpykunn HecummeTpuaHbIX BUOpaTopoB. Crioco0s! Bo30yxaenus, JJH, npumeneHus.
MeroanuecKkue MaTepHalisl Ul MOATOTOBKH K 9K3aMeHy mpuBeaeHsI B [1, 2].

4. MetoauyecKue MaTepUuasbl
I[J'IFI 06GCHC‘ICHI/I$I mponecca O6y‘I€HI/I$[ U pelucHus 3aa4 O6y‘IGHI/I$I HCIIOJB3YHOTCA ClIeAyroniue

METOJMYECKHE MaTepHalbl, ONPEACIIONINE MPOLeAypbl OLCHUBAHMS 3HAHWH, YMEHHH, HAaBHIKOB U (MIH)
OIIbITA JEATENIbHOCTH, XapaKTEPU3YIOLIUX TaIbl JOPMUPOBAHHS KOMIIETEHIINH, B COCTaBE!

4.1. OcHoBHasi IMTEpaTypa
1. Yerpoiictea CBY u anTeHHBI [ DNICKTPOHHBIN pecypc]: YuebHnoe mocodue / 3amoTpuHCKHii B. A.,

[Manruna JI. . — Tomck: TYCVYP, 2012. — 223 ¢. Pexum noctyna:
http://edu.tusur.ru/training/publications/712

2. Tommn I''.I'. AHTeHHBI: [DneKkTpoHHEIH pecypc]| YueoHoe mocodue. — Tomck: TYCVYP. 2012, — 145 c.

Pexum nocryna: http://edu.tusur.ru/training/publications/2794

3. Ycrpoiictea CBY u anTeHHBL. [IpoekTHpoBaHue (pa3UpOBAaHHBIX aHTEHHBIX pemreTok/ mox pex. J.U.

Bockpecenckoro. — M.: Pagnorexnnka, 2012. — 744c¢. (10 3x3.)

4.2. lonoHUTEIbHAS JIUTEPATypa
4. Ycrpoiictea CBY u anTennsl: YueOHuK 11 By30B/ JI.U. Bockpecenckuii u np. — M.: PanmnorexHuka,

2006. — 375c¢. (20 3k3.)

5. CazonoB /.M. Aurtenns! u ycrpoiictea CBU: Yuebnuk s By30B. — M.: Bricmmas mkoma, 1988. — 32c.

(18 2x3.)

6. YcrpoiictBa CBY u anTenHsl. [IpoektupoBanie Gpa3upoBaHHBIX aHTEHHBIX pemeTok/ noj pen. .M.

Bockpecenckoro. — M.: Pagnotexnuka, 2003. — 632c. (21 3x3.)

7. Texnuueckas 3JeKTpoAMHaMuKa: YueOHoe nmocodue aust By3os/ FO.B. [lumenos u np. — M.: Paguo n

cBs3b, 2002. — 536 c. (22 3K3.)
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http://edu.tusur.ru/training/publications/712
http://edu.tusur.ru/training/publications/712
http://edu.tusur.ru/training/publications/712
http://edu.tusur.ru/training/publications/2794

8. CBepXIIUPOKOIIOIOCHBIE MHKPOBOJIHOBEIC ycTpoiicTBa/ o pea. A. I1. Kpenurkoro,
B. I1. MemanoBa. — M.: Paguo u cBsi3b, 2001. — 560 c. (33 2k3.)

9. ®pagun A.3. AuteHHo-puaepHbIe ycTpoiictBa. — M.: CBsizb, 1977. —440c¢. (19 3x3.)

10. Anrenns YKB/ mox pen. I'.3. Aizenbepra. U.1. — M.: Cas3p, 1977. — 384c. (25 3k3.)

11. Asnrennn YKB/ mox pen. I'.3. Aitzenbepra. U.2. — M.: Css3p, 1977. — 288c. (26 3K3.)

12.3 O6s13aTesibHBIE Y4UeOHO-METOIUYECKHE TOCOOHS:

12. Tommn I'.I". Antenss! u Gpuaepsl. COOpHUK 33124 ¢ GOPMYIaMH U PEIICHUSIMH [ DIEKTPOHHBIN
pecypc]: YuebHoe nocobue (yueOHO-METOAMYECKOE TIOCOOHE MO MPAKTUIESCKUM 3aHITUAM). — TOMCK:
TYCVYP, — 2012, — 237c. Pexxum moctyna: http://edu.tusur.ru/training/publications/2795

13. Ycrpotictea CBY 1 anTeHHBI [ DNEeKTPOHHEIH pecypc]: YueOHoe MeTouueckoe mocodue / ['ommH
I'.I'., 3amorpunckuii B. A., Hlanruna JI. U. Tomck: TYCVYP, — 2012. — 163 c. Pexxum nocrymna:
http://edu.tusur.ru/training/publications/715

14. CkanspHbIit aHAH3aTOp MapaMeTpoB 1ereit P2M [OnextpoHHbIi pecype]: PykoBoacTBo K
nmabopatoproii padore/ I'.I". T'ommH, A.B. ®areeB. — Tomck: TYCVYP — 2013 — 47 c. — Pexxim
nocryna: http://edu.tusur.ru/training/publications/3729

15. VccnenoBanue BIUSHAS PacIIpeIeNICHUS MTOJIS B PACKPHIBE AaHTCHHBI HA €€ AUarpaMmy
HaTpaBJICHHOCTH [ DJIEKTPOHHBIN pecypc]: PykoBomcTBo k maboparopHoii padore / Tommu I T
®areeB A.B., lllaaruna JL.U.— Tomck: TYCVYP, 2013. — 28 c. Pexxum ngoctyma:
http://edu.tusur.ru/training/publications/3699

16. UccnenoBanye auarpaMMbl HalIpaBJICHHOCTH NapabOoIMYeCKOl aHTEHHBI 110 U3MEPEHHSIM I10JISI B
JabHEH U OJFMKHEH 30Hax [DIeKTpOHHBIH pecypc]: PykoBoacTBo k maboparopHoii padore / ['ommH
I'T., ®ateeB A.B. — Tomck: TYCYP, 2013. — 18 c. Pexxum nocryma:
http://edu.tusur.ru/training/publications/3700

17. UccnenoBanne ko3 duiinenTa yCuIeHUs pyIoOpHBIX aHTCHH [ DIEKTPOHHBIN pecypc]: PykoBoacTBo k
nmabopatoproii padore / 'ommnu I'.T"., @ateeB A.B. — Tomck: TYCVYP, 2013. — 27 ¢. Pexum goctyna:
http://edu.tusur.ru/training/publications/3723

18. HccnemoBaHne MUAIEKTPUISCKUX aHTCHH [ DIIEKTPOHHEIH pecypc]: PykoBoacTBo k mabopaTopHOit
pabote / Tommn I'.T"., ®ateeB A.B. — Tomck: TYCVYP, 2013. — 23 c. Pexxum goctyma:
http://edu.tusur.ru/training/publications/3722

19. UccnenoBanue (peppuTOBBIX BEHTUIIEH U IMPKYISATOPOB [ DNEeKTPOHHEIH pecypc]: PykoBoacTBo k
nabopatopHroii pabore // [lagycosa E. B., Cokonora XK. M., Hukudopos A.H., ®ateeB A.B. — Tomck:
TYCVYP, 2013. — 27 c. Pexxum nocryma: http://edu.tusur.ru/training/publications/3730

20. Ycrpoiictea CBY u anTeHHBI [ DeKTpOHHBIH pecype]: Y4ueOHO-MeTOqMYeCKOe TIOCOOHE Mo
OpraHM3aly caMocTosiTenbHON padoTel crynentoB / I'. I'. Tommn — Tomck: TYCYP, 2010. —42 c.
Pexxum moctyma: http://edu.tusur.ru/training/publications/7
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