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PABOYAS IPOTPAMMA YUYEBHOM TUCHUIITAHBI

«YCTpOHCTBAa CBEPXBBICOKON YaCTOTHI U AHTEHHBI»

YpoBeHb 0CHOBHOM 00pa3oBaTeIbHON MporpaMmmbl _bakanaBpuar

Hanpasaenue noaroroBku 11.03.01 — PajguorexHuka

HpO(l)I/IJIb «PagnoTexHUUeCKHUE CpeJCcTBa Mepeaadyu, NpuéMa u O6Da6OTKI/I CHUTHAJIOB»

®opma o0yueHust Oo4Has

dakyJbTeT PagrorexHu4eckuii

Kadenpa TenexkoMMyHMKaNHi U OCHOB pagroTexHuku (TOP)
Kype TpEeTUi CemecTp __nAThIi

Yueonblii uian Ha6opa 2016 roga m mocjaeayIOIMX JeT

Pacnpeaeﬂelme paﬁo'{ero BpEMEHMU:

Ne Buasb! yue6Hoii paGoTsi Cemectp 6 Bcero | EquHunbi

1. Jlexkuuu 34 34 4acoB

2. JlaGopaTopubie padoThI 18 18 4acoB

3. IpakTHyecKue 3aHATHS 18 18 4yacoB

4, KypcoBoii npoext/padora (KPC) (aynuropnas) - - 4yacoB

5. Bcero aynuTopHbIX 3aHATHH (Cymma 1-4) 70 70 4acoB

6. W3 Hnx B MHTEpaKTHBHO¥ (hopme 18 18 4acoB

7. CamocrosiTeapHasi padora crygenToB (CPC) 74 74 4acoB

8. Bcero (0e3 hx3ameHa) (Cymma 5,7) 144 144 4acoB

9. CamocT. padoTa Ha OATOTOBKY, CIa4y IK3aMeHa 36 36 4acoB

10. O6mas TpyA0EMKOCTh (Cymma 8,9) 180 180 4acoB

(B 32a4€THBIX eTUHUIIAX) 5 5
3auér HeT ceMecTp Jud.3auér _ Her_ cemecTp
JK3aMeH NATbII cemecTp
Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 5 OT « 22 » 12 2016 1

JIucr cornacoBanui

Pabouas mporpamma cocrtaBieHa ¢ y4eToM TpeOoBanmii DenepanbHOro I'ocynapcTBEHHOTO
00pa3zoBaTeNbHOr0 CTaHAapTa BhICIIEro MpodeccuoHanbHOro obpaszoBanus (PI'OC BO) mo
HanpasieHuto noarotosku 11.03.01 «Paguorexnuka (ypoBeHb OakaiaBprara)y, yTBEpKAEHHOTO
06 03 2015 1. Ne 179, paccmorpena u yTBepxkiacHa Ha 3acemanun Kadeapsl CBYuKP
«22» nexadps 2016 r., npoTokosa Ne 5.

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

3aB. kapenpoit CBYuKP [Tapanrosuy C.H.
(Tmoxmnuce) (®.1.0.)

Pabouas nporpamma cornacoBana ¢ (akyJabTEeTOM U BBIITyCKarolIeil kadeapoit.

Hexan PT®D [Tonoga K.IO.

(mozmmcs) (®.1.0.)

3aB. BbIyCKaroLen

Kadeapoit TOP JlemunioB A 4.
(moxnuce) (®.1.0.)
DKCHepThl:
TYCYP, xad. TOP JIOTIEHT C.H. Boromonos
(mecTo paboThl) (3aHUMaeMast 10JKHOCTb ) (moxnuce) (MHHIMATDL, (aMITHs)
TYCYP, xad. CBYuKP npodeccop A.E. Mannenb
(mecTo paboThl) (3aHUMaeMast 10JKHOCTb ) (moxnuce) (MHHIMATDL, (aMITHs)
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1. EJIA 1 3AJJAYHN JTUCIUITJIMHBI

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

3agayaMu JUCUUIUIMHEIL ABIIIOTCSA U3YYCHUE:

"  OCHOBHBIX THIIOB (pHJIEPHBIX JIMHUM, ycTpoiicTB CBY u aHTEeHH, NX TapaMeTpoOB U
XapaKTEPUCTHK;

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

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

* onwucanus ycrpoiicts CBY nocpeacTBoM MaTpU4YHOIO anmnapara;

" 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 AUCUMILIMHBI HAOpaBlieH Ha (QOPMHUPOBAHUE  CIEAYIOLIUX

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

® TOTOBHOCTBIO BBIIIOJIHATH PACUET U IPOCKTUPOBAHUE JI€TAJIEH, Y3JI0OB U YCTPONCTB
PaZIMOTEXHUYECKUX CUCTEM B COOTBETCTBUH C TEXHUUYECKUM 3aJaHUEM C
UCIIOJIb30BAHUEM CPEJICTB aBTOMaTH3aiuu npoekruposanus (I1K-6).

B pesynbrarte u3ydeHus: AUCHUILTUHBI CTYICHTHI JTOJIKHBI:
3HamMb:

" 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 HCCIEJ0BAaHUM MMapaMeTpoOB U 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 paboTh 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 eMBIC 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
qmuHbL. CoryilacoBaHue
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 11159

No | HaumenoBanue Copepxanue pa3zena Tpyno- | ®opmupyemsie
/m | pasagena €MKOCTb | KOMIETEHIUH
JUCLUILINHEI (uac.) (OK, IIK)
®dunepHble TUHUH 16 OIIK-3
U IACCHBHBIE
yerpoiictea CBY
1 | DnexrpomarHuTHEIe | HampaBsomue cucTeMbl 1 HalpaBisieMble BOJIHBI, 2
BOJIHBI B HAIIPABIISi- | THUIIBI BOJIH, KPUTUYECKUE YACTOTHI, XapaKTEPUCTHKH.
IOLIUX CHCTEMAaX
2 | Jluauu nepenauu c JIuauu ¢ T-BonHamMu (IBYXNPOBOAHBIE, KOAKCHAIBHEIE, 2
T-BonHOM, BOJTHO- MOJIOCKOBBIE ), METAJUIMYECKUE U AUITEKTPHUCCKUE
BOJIHBIE M OIITOBO- BOJIHOBO/IbI, ONITOBOJIOKOHHBIE TUHUU. CTPYKTYpHI
JIOKOHHBIE JTNHUU HoJieH, TEXHUYECKHE XapaKTepUCTUKHU, TPUMEHEHHUSL.
3 | Jlunuu nepenaun Kos¢pdununeHnt orpaskeHns, pacupenesieHie aMIUTUTY L 4
KOHEYHOH JITHHBL. HaNpsKEHUI U TOKOB IPHU pa3IUYHbIX Harpy3Kax,
CornacoBanue BXOJHOE COMPOTUBIIEHUE OTPE3Ka IMHUM. J[narpamMma
Boabsnepra-CMmura. Y3K0n0oJI0CHOE U
HIMPOKOIONIOCHOE COTTIacoBaHHe
4 | MHOTONOJIIOCHUKA BonHoBbIe MaTpuIlsl paccestHuA U nepegadn. CBoicTBa 2
CBUY u BoTHOBEIE B3aUMHOCTH, CHMMETPHUHU U HEJUCCUIIATHBHOCTH.
MaTpHIIBI CootBercTBUE (PU3NUECKUX CBOWCTB
MHOT'OIIOJIFOCHUKOB ¥ MaTEMaTHYECKHUX CBOMCTB MX
MAaTpHUI] PacCesHUsL.
5 | ITaccuBHbIe XapaKTepUCTUKU JBYX-, YETBIPEX-, MIECTH-, 6
ycTpoiictea CBY BOCBMUIIOJIOCHUKOB U X CBOICTBA, OIMCHIBAEMBIE
uMH ycTpoicTBa. [IpuHIMN AeKOMIO3HIUY U
KackagHble coequHeHus. Harpysku coriacoBaHHbIE U
(uKCHpOBaHHBIE, ATTEHIOATOPHI, (ha30BpALIATEIH,
COTJIACOBAHHBIE TIEPEXO/IBI, ICITUTENIN MOIITHOCTH,
(heppHUTOBBIEC BEHTUIN U IUPKYJISATOPHI, HAlpaBJICHHBIE
OTBETBUTEIH.
AHTeHHBI 18 OIIK-3
6 | [Tapamerpsl JlanbHss, MPOMEXyTOUHast ¥ OJIVKHSISL 30HBI OIS 3
Hnepeaarmux 1 n3Iy4eHus anTeHH. KoMmiekcHas BeKTopHas
NpUEMHBIX aHTEHH nuarpaMMa HanpasnenHoctd, KH/, koaddunuent
YCHIIEHHMS, IeHCTBYIOIIAs BEICOTAa aHTEHHBI. Teopema
B3aMMHOCTH ITPUMEHUTEIHHO K MPUEMHBIM aHTEHHAM.
Lenb nprémM-HON aHTEHHBI U MOILIHOCTb,
mocTymnaromas B Harpy3ky. lllymoBas remnepatypa.
7 | Bubpatopusie Pacnpenenenue Toka u 3apsiia B CHMMETPHYHOM 3
AHTEHHBI BuOparope. /lnarpaMMa HanpaBJIeHHOCTH,
conpoTtusiienue uznydenust 1 KH/[ cummerpuunoro
BuOparopa. Bxognoe conporusienne. Turs
BUOPATOPOB: METICO0Pa3HBIH, IIEICBOMN, THIPEBOH,
crnoco0b! ux nmutanus. CrocoOb! pacIMpeHus
pabouero nuamazoHa BHOpaTopoB. CBA3aHHBIE
BuOpatopsl. [ledaTHsle craboHANIPaBICHHBIE AaHTCHHBI.
IIpumenenus.
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 3aJa4r aHaJIn3a aliCpTYPHBIX
AHTCHH U METOAbI UX PCHICHUA. BonHoBoHbBIE 1

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

10 | Aurennslie peméTky | AHTEHHBIE pemIETKH. Teopema o MepeMHOKESHUN 2
JMarpaMM HalpaBIeHHOCTH OJXHOTHIIHBIX 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 NPUMEHHUTEIBHO 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 " + + +
pacrpocTpaHeHHU€e paguOBOIH

[ocaexyromue TMCHUNIUHBI

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

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

5.4 CoorBercTBHE KOMIIETCHIMH, (P)OPMHUPYEMBbIX NPH M3YYECHMH AUCHHUILUIMHBI, U BHI0B

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
bainel Ha JaTy KOHTPOJIBLHOM TOUKHU 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
2

<60 % oT MakcuMaJIbHOM cyMMBbI OayutoB Ha fgaty KT

12. VYYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCUMILINHBL

12. VYYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCUMILINHBL

12.1. OcHoBHas JUTEpaTypa

1. VYecrpotictea CBY u anTeHHBI [ DNEKTPOHHEIHN pecypc]: YueOHoe nocobue / 3amoTpuHCKHi B.
A., IManruna JI. K. — Tomck: TYCVYP, 2012. — 223 c. Pexum goctyna:
http://edu.tusur.ru/training/publications/712

2. Tommn I'.I'. Antennsl: [OnexkTponHslii pecype] Yuebnoe nocodue. — Tomck: TYCYP. 2012, —
145 c. Pexxum noctyma: http://edu.tusur.ru/training/publications/2794

3. VYecrpoiictea CBY u antenHsl. [IpoektupoBanue (pazupoBaHHBIX aHTEHHBIX PEIIETOK/ MO pell.
J .. Bockpecenckoro. — M.: Pagnorexnauka, 2012. — 744c. (10 7k3.)

12.2. JlonoJiHUTEIBLHAS JIUTEPATypa

4. VYcrpoiictea CBY wu aHreHHbl: YueOnuk mus By3os/ .M. Bockpecenckuiét u ap. — M.:
Pamnorexnmka, 2006. — 375¢. (20 7k3.)

5. Cazonos JI.M. Autenns! 1 ycrpoiictBa CBY: YueOnuk 115 By30B. — M.: Bricmas mkona, 1988. —
32¢. (18 7K3.)

6. Yerpoiictea CBY u antenns!. [IpoexTupoBanue (pa3upoBaHHBIX aHTEHHBIX PEIIETOK/ MO Pe.
J.1. Bockpecernckoro. — M.: Paguorexuuka, 2003. — 632c. (21 3k3.)

7. TexHudeckas 3JeKTpoAuHaMuKa: YueOHoe nmocobue s By3os/ FO.B. [Tumenos u np. — M.:
Panuo u cBs3p, 2002. — 536 c. (22 3k3.)

8. CBepXUIMPOKOMNOIOCHBIE MUKPOBOJIHOBBIE ycTpoiicTBa/ ox ped. A. I1. Kpenuikoro,
B. I1. MemanoBa. — M.: Paguo u cBsi3b, 2001. — 560 c. (33 3k3.)

9. ®panun A.3. AHTeHHO-(buUaepHbIe yeTpolicTBa. — M.: Csi3b, 1977. — 440c¢. (19 3k3.)

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

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

12.3 Y4eGHO-MeTOAMYECKHE MOCOOUS M TPOrPAMMHOE 00ecTiedeHHe

12.3.1 O6s13aTesibHBIE Y4eOHO-MeTOANYECKHE OCOOH:
12. T'ommn I'.I'. Autennsl u punepbl. COOpHUK 33124 ¢ GOPMYJIAMH U PEIICHHUSIMA [ DIIEKTPOHHBIN
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pecypc]: YuebHoe nocodue (yaeOHO-METOAMUECKOE MTOCOOHUE 10 MPAKTUISCKUM 3aHSATHSIM). —
Tomck: TYCYP, — 2012, — 237¢. Pexxum mocryna:
http://edu.tusur.ru/training/publications/2795

13. Ycrpoiictea CBY 1 anTeHHBI [ DNeKTPOHHBIH pecypc]: YuebHoe MeToandeckoe mocobue (1o
npaktuaeckuM paboram) / Tommn I'.T'., 3amorpunckuii B. A., Ilanruna JI. 1. Tomck: TYCVYP, —
2012. — 163 c. Pexxum moctyma: http://edu.tusur.ru/training/publications/715

14. CxanspHelii aHanu3aTop napameTpos neneil P2M [OnektpoHHsIi pecypc]: PykoBoacTBo k
nadoparopuoit padore/ I'.I'. I'omuu, A.B. ®@areeB. — Tomck: TYCYP — 2013 — 47 c. — Pexxum
nocryma: http://edu.tusur.ru/training/publications/3729

15. UccrnenoBanue BIUsSHUA pacipeesieHns TI0JI B paCKpbIBE aHTEHHBI Ha e€ quarpaMmmy
HANPaBJICHHOCTH [ DNEKTPOHHBIH pecypc]: PykoBoacTBo k nmabopatopHoii padore / 'omun I, T,
®arees A.B., lllaaruna JI.N.— Tomck: TYCVYP, 2013. — 28 c. Pexxum gocryma:
http://edu.tusur.ru/training/publications/3699

16. UccrnenoBanue nuarpaMMbl HampaBieHHOCTH TapadOIMYecKON aHTEHHBI IO U3MEPEHHSM TI0NIA B
JaNbHEN U OMrKHEH 30HaX [ DNeKTpoHHBIH pecypc]: PykoBocTBo k mabopaTopHoit padore /
TlNommu I'.T'., ®@areeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum mocryma:
http://edu.tusur.ru/training/publications/3700

17. UccnenoBanue kodhUIeHTa yCUIeHUS PYITOPHBIX aHTEHH [ DIIEKTPOHHBINA pecypc:
PykoBojcTBO kK maboparopHoit padore / 'omun I'.I"., ®atees A.B. — Tomck: TYCVYP, 2013. — 27
c. Pexxum nocryna: http://edu.tusur.ru/training/publications/3723

18. HccnenoBanue AU3IEKTPUYECKUX aHTEHH [DNEKTPOHHBIN pecypc]: PykoBoacTBO Kk
nmaboparopHuoit pabote / ['ommn I'.I"., dateeB A.B. — Tomck: TYCVYP, 2013. — 23 c. Pexxum
noctyna: http://edu.tusur.ru/training/publications/3722

19. UccnenoBanue GpeppuTOBLIX BEHTHIICH U IUPKYIATOPOB [ DIEKTPOHHEIH pecypc]: PykoBoacTBo k
nmaboparopHoii padote // [lagycosa E. B., Cokomora K. M., Hukudopos A.H., ®arteer A.B. —
Tomck: TYCVYP, 2013. — 27 c. Pesxum nocrymna: http://edu.tusur.ru/training/publications/3730

20. Yerporictea CBY u aHTeHHBI [ DNEKTPOHHBIN pecypc]: Y4eOHO-METOAMYECKOE MOCOOHE 110
OpraHMU3aliU caMOCTOATEIbHOMN pa0oThl cTyaeHTOB / I'. I, ['omuu — Tomck: TYCYP, 2010. — 42
c. Pexxum mocryna: http://edu.tusur.ru/training/publications/7

12.3.2 Y4yeOHO-MeTOAMYECKHE TIOCOOMS /IJIs1 JIUI] ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbS
Y4eOHO-MeTOAMYECKHE MaTeprabl sl CAMOCTOSTENIbHON U ayIUTOPHOM pabOThI
00ydJaronuxcst U3 YUCJIa MHBAIHUJIOB MPEAOCTaBIIAIOTCS B (hopMax, aanTHPOBAHHBIX K
OTPaHHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHH.
JJis1 Ui ¢ HApyLIeHUsIMU 3PEeHUs
- B (hopMe AIEKTPOHHOTO JOKYMEHTA;
- B MI€YaTHOHN (opMe YBETUUCHHBIM IIPUPTOM.
JJis1 U1 ¢ HApYLIEeHUsIMH CJIyXa!
- B (hopMe AIEKTPOHHOTO JOKYMEHTA;
- B Me4aTHOU opme.
JLJist M1 ¢ HApPYIIEHUsIMU ONOPHO-IBUTaTeJIbHOI0 annapara:
- B (popMe AIIEKTPOHHOTO JOKYMEHTA;
— B Ie4aTHOM Gopme.

12.4 Ba3bl JaHHBIX, THPOPMALHOHHO-CIIPABOYHbIE, TOMCKOBBIE CHCTEMbI H TPedyemoe
NporpaMMHoOe odecreyeHne

1. Springer Journals — mOJHOTEKCTOBAsT KOJUICKITHSI JICKTPOHHBIX KYPHAJIOB M3/1aTeIbCTBA
Springer. [Dnextponnsiii pecype]. URL: http://link.springer.com/

2. OOpa3zoBaTenbHBI MOpPTAT B CBOOOJHOM jocTyme: «Du3mka, XHMHS, MaTeMaTHKa
CTyAeHTaM U mkojgbHUKaM. OOpa3zoBaTenbHblid npoekT A.H. Baprunay. [DnekTpoHHBIH
pecypc]. URL http://www.ph4s.ru/; (nara ooparuenus 14.01.2017)

3. Hayunas osnextponnas OubOmumorexka eLIBRARY.RU. [Onexkrponnsiii pecypc]. URL
http://elibrary.ru/defaultx.asp; (mara oopamenus 14.01.2017)
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4. VYuuBepcuterckas uHpopmaimonHas cucrema Poccus. [DnextponHbiid pecypc]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (mata oopamenus 14.01.2017)

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

13.1 O0mue TpeGOBaHUS K MATEPHATIBLHO-TEXHUYECKOMY 00ecredeHU 0 JUCUUIIMHBI

Jis mpoBeneHUS 3aHATHI JEKIMOHHOT0 THINA, TPYNNOBBIX M HHIUBHAYAJIbHBIX
KOHCYJIbTAlMI, TEeKYyIero KOHTPOJIS M IPOMEKYTOYHOH aTTeCTAlMU UCIOJIb3YIOTCS
yueOHBIC ayJAUTOPHUH, C KOJUYECTBOM IOCATOYHBIX MECT He MeHee 22-24, o0opyHOBaHHBIC
JIOCKOHM M CTaHAapTHOHN y4eOHON Mebenpro. FIMeroTcs HarsAHbIe TTOCOOUS B BHJIC TIPE3EHTAIIAN
O JISKIIMOHHBIM pa3iejaM JTUCIUTUTHHEL.

s mpoBeneHus J1a0OPaTOPHBIX 3aHATHI HCIONb3YeTCs y4yeOHO-HCCIe0BATEIbCKAs
nabopatopust «MUKPOBOJHOBAasE TEXHUKa», pacmoljiokeHHas 1o azapecy 634034, r. Tomck,
Bepmununa ymuma, n. 74, 3 stax, ayn. 328 PTK. CocrtaB obopynoBanus: ydeOHas meOenb;
KOMIbIOTephl Kitacca He Hmke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB c
HIMPOKOTOJIOCHBIM JOCTyNoM B Internet,— 12 mIT; JIUIIEH3MOHHOE MPOrpaMMHOE OOecIeueHue,
nakethl Bepcuerr He Hke: Microsoft Windows XP Professional with SP3; Visual Studio 2008
EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5;
U3MEepUTeNIbHBIC MPUOOpPHI U yerporictBa CBY nuanazona (CKaJIpHbIC U BEKTOPHBIC U3MEPHUTEIN
napaMeTpoB Lienel, ocuuuiorpadpl, TeHEpaTopbl U NPUEMHUKU, U3MEPUTEIbHBIC JTHHHH).

ABTOMATH3WpOBaHHBIE  paboume  Mecta  Juisi  pacuéra,  MOJCIHUPOBAHHS U
AKCIIEPUMEHTANILHOTO HccieoBanus ycrpoictB CBY u aHTeHH pacnoiiokeHbl B JabopaTtopuu
I'TIO «CBU snexktponuka» (ayn. 324, PTK).

[ camMocTOAATe/IbHOM PadoThl UCHONB3yeTCsl ydeOHas ayauTopHus (KOMIBIOTEPHBIN
KJlacc), pacronoxeHHas mo aapecy 634034, r. Tomck, Bepmwmuuna ymuna, n. 74, 3 aTax,
ayn.337-b. CocraB obopynoBanus: YueOHas mebens; Kommbrorepsl kiacca He Hinke [I19BM
INTEL Celeron D336 2.8[T1. - 10 mr.; Komnstotepsr noaxmouens k cetn UHTEPHET u
o0ecrieunBarOT  JOCTyH B  DJJEKTPOHHYIO  HMH(OPMAIMOHHO-00pa30BaTEeNbHYIO  Cpeny
YHHBEPCUTETA.

13.2 MartepuajJbHO-TEXHMYECKOe o0ecrnedyeHre TUCHUILIMHBI JJISl JIMI ¢ OTPAHNYeHHBIMH
BO3MOKHOCTSIMH 310POBbA

OcBoenne nucuuiumebl JunaMu ¢ OB3 ocymiecTBisieTcss ¢ MCIONB30BAHMEM CPEACTB
00ydeHust 00IEro U CIEeNHUATbEHOTO Ha3HAUYCHMSI.

[Ipu oOyyeHMM CTYAEHTOB C HapyLIIEHHSIMH CiIyXa HIpPeIyCMOTPEHO HCIOIb30BaHHE
3BYKOYCHJIMBAIOILIEH amnmnaparypbl, MyJIbTUMEAUMHBIX CPEACTB U APYTUX TEXHUYECKUX CPEICTB
npuéma-niepenaun yaeOHo nHpopmamu B TOCTYIHBIX popMax JUIsl CTYIEHTOB C HAPYHICHUIMU
CllyXxa, MOOWJIBHOW CHCTEMbl OOYy4YEHMs JUIsl CTYAEHTOB C WHBAJIMJHOCTBIO, MOPTATUBHOMN
UHIYKIIMOHHON CHCTeMBbl. YueOHas ayJJUTOpusi, B KOTOPOIl 00y4aroTCs CTY/A€HTHI C HapyILIEeHHEM
ciyxa, 000pya0oBaHa KOMITBIOTEPHOW TEXHUKOM, ayIMOTEXHUKOM, BUICOTEXHUKOMN, AIIEKTPOHHON
JIOCKOW, MYJIbTUMEUNHON CUCTEMOM.

[Tpu 00y4yeHUH CTYAEHTOB C HapyILICHUSIMH 3PEHUSIMU MPEAYCMOTPEHO HCIIOJIb30BAHUE B
JEKIMOHHBIX M Y4YeOHBIX ayJUTOPUAX BO3MOXHOCTH NPOCMOTpA YJAJIEHHBIX OOBEKTOB
(HampuMmep, TEKCTa Ha JIOCKE WJIM Cllaiijla Ha dKpaHe) MPU MOMOIIM BHUJICOYBEIHUUTENEH IS
yZIaJIE€HHOTO TPOCMOTPA.

[Ipu o0OydyeHHH CTYJEHTOB C HApyLIEHUSMU OIOPHO-ABUTATEIbHOIO  ammnapara
UCTIOJIB3YIOTCSl  aJbTEPHATUBHBIE YCTPOCTBa BBOJAa HMH(OpPMAMM W JApYrHe TEXHUUECKUE
cpeacTBa npuéma-nepenadn ydeOHON MH(OpManuu B JOCTYHNHBIX (opmax A CTYAEHTOB C
HapyLICHUSIMU OMOPHO-IBUTaTEeILHOTO anrapara, MOOUIBHON CUCTeMbl 00yUeHUs Ui JHOJIEH C
MHBAJIUIHOCTBHIO.
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14. ®OHJ OOEHOYHbIX CPEACTB U METOANYECKHE
PEKOMEHJALHWHA 11O OP'AHU3AIIUU U3YUYEHUSA JTUCHUITINHBI

O0BéM yacoB, MPEAYCMOTPEHHBIX YUCOHBIM IIAHOM JUISI M3YUEHUS TUCIUILIMHBI, I10-
3BOJISIET OCBETUTH TOJBKO HanOoJiee Ba)KHbIE MOMEHTBHI M PACKPBITh 0a30BbI€ MOHSTHS IMPU
yreHun Jiekuuid. [loaToMy mpu peanuszanuyd MPOTPaMMBI  CTYAEHTBI JIOJDKHBI padOTaTh
CaMOCTOSITEJIbHO KaK IpU IMOBTOPEHUHU JEKUHOHHOTO Marepuana, TaK U IMpU MOATOTOBKE K
7a00paTOPHBIM M TPAKTUYECKUM 3aHATUSAM, K KOHTPOJIBHOM paboTe WM KOJUIOKBUYMY. Jliis
obecnieueHus PPEKTUBHOTO YCBOEHHS CTYACHTAaMU MaTepUAIOB TUCIMILIMHBI HEOOXOIMMO Ha
MIEPBOM 3aHATHH TO3HAKOMHTH UX C OCHOBHBIMU IOJIOKCHHSIMH W TpeOOBaHUSMHU paboueit
pOrpamMMbl, C MOJUIEKAIIUMH H3YyYEHUIO TEMaMH, CIMCKOM OCHOBHOM W JOINOJIHUTEIBHOU
JUTEPATyphl, C IOJOXKEHUAMU OaJJIbHO-PEHTUHIOBONM CHUCTEMBI OLIEHKM YycrieBaeMocTH. Ha
JEKIUAX HeoOxonuMo oOpaliaTh BHUMaHHE Ha OCOOCHHOCTH MPHUMEHEHUS PacCMaTpUBaeMOIo
MaTepHaja B MOCIEAYIOUINX Kypcax, a Takxke B Oyaymiei npoeccnoHaabHON esTenbHoCTH. B
yueOHOM TMpollecce MPUMEHSIOTCS WHTEPAKTHBHBIE METOJbI OOy4YeHUs [Uis YBEIMYEHUs
3aMHTEPECOBAHHOCTU CTYCHTOB U MOBBIIICHUS UX KOMIIETCHITHH.

14.1 OcHoBHbIe TPeOOBaHUA K (POHY OLIEHOYHBIX CPEICTB U METOAHMYECKHE
peKOMeH/1auuu

@DOoH/1 OIICHOYHBIX CPEICTB U THUIIOBbIC KOHTPOJIBHBIC 3a/IaHUS, HCIIOJIB3YEMBbIC IS OIICHKH
chOPMUPOBAHHOCTH U OCBOCHHUS 3aKPEIUICHHBIX 3a JIUCHUUIUIMHOM KOMIIETCHIMH TMpHU
NPOBE/ICHUH TEKYIICH, POMEKYTOYHON aTTECTAI[MK IO JUCIUILTUHE NPUBEAEH B MPUIOKCHUH
K pabouel rmporpamme.

14.2 TpeOoBaHus K (POHAY OLEHOYHBIX CPEICTB JJIsl JIMI C OTPAHNYECHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

Jlis  CTYAeHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSMH 37I0POBBSl  MPEAYCMOTPEHBI
JIOTIOTHATEIIFHBIC OIICHOYHBIE CPEJICTBA, IEPEUCHb KOTOPBIX YKa3aH B Ta0JIHIIC.

Taﬁ.lmua 14 — I[OI[OJIHI/ITCJII)HI)IG cpeacrea oucHuBaHus TJIsl CTYACHTOB ¢ MHBAJIMIAHOCTBIO

Kareropun Buabl 10n0THUTEIbHBIX OLIEHOYHBIX ®opMBbI KOHTPOJISI U OLleHKH
CTYIEHTOB cpeicTB pPe3y/1bTaTOB 00y4eHusI

TGCTBI, IIMCBbMCHHBIC CaMOCTOATCIIbHBIC

IIpeumyiecTBeHHO
C HapyIlIeHUsMU cllyXa | paboThI, BOIPOCHI K 3a4€Ty, KOHTPOJIbHBIE

MMUCbMCHHAs NPOBEpPKa

paboThl
C HapylieHusIMu CobecenoBaHure 10 BOIPOCcaM K 3a4eTy, [TpeuMyIIeCTBEHHO yCTHASI
3peHHs OTPOC MO TEPMUHAM MpoBepKa (MHAUBUAYATLHO)
C HapyIlIeHUAMU Pemrenvie AUCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE pabOTHI, MUCbMEHHBIC [IpeumyiiecTBEHHO
JIBUraTEIbHOI0 CaMOCTOSITEIbHBIC PA0OTHI, BOMPOCHI K JUCTAHIIMOHHBIMH METOIaMU
arnmnapara 3a4eTy

IIpenmyiiecTBEHHO ITPOBEPKA
METOJIaMH, UCXOAS U3
COCTOSIHUS 00yUaloIIerocs Ha
MOMEHT IPOBEPKHU

C orpaHuYeHUsIMHU 1O TecThl, TUChbMEHHBIE CAMOCTOSTEIILHBIE
0o0IIEME TUIIMHCKUM paboThI, BOPOCHI K 3a4€Ty, KOHTPOJIHHBIE
MMOKa3aHUsIM paboThl, YCTHBIE OTBETHI

14.3 MeTtoauyeckue peKOMeHAAIMHU N0 OLEeHOYHbIM CPeACTBaM [IJIsl JIHUII ¢
OrpaHMYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI
Jns crynenroB ¢ OB3 mpenycMaTtpuBaeTcst 1ocTynHas (opMa IpeocTaBIeHUs 3adaHui

OLCHOYHBIX CPEACTB, 4 UMCHHO!

e B IIEYaTHOH (opme;

e B IeYaTHOH (opMe C YBEIUYEHHBIM HIPUPTOM;

e B (opMe INEKTPOHHOTO JOKYMEHTA;

® METOJOM YTEHMs aCCUCTEHTOM 33a/1aHUs BCIIYX;

® [peJOCTaBJICHUE 33aJaHHs C HCIIOJIb30BAaHUEM CYp/IOTIepEeBO/IA.
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CryaeHTaM ¢ WHBJIMIHOCTBIO YBEJIMYMBACTCS BpEeMs Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BONPOCHL. [ TakuxX CTYJEHTOB IIpedyCMaTpuBaeTcsi JaocTymHas (opma
NPEOCTaBIICHHUS OTBETOB HA 33J]aHUs, & UMEHHO:

® MHCBMEHHO Ha Oymare;

e HabOp OTBETOB Ha KOMITBIOTEPE;

e HabOp OTBETOB C HCIIOJIb30BAHUEM YCIIYT' aCCHCTEHTA;
® [PEICTaBJICHUE OTBETOB YCTHO.

[lpouexypa oOneHMBaHUS pE3yIbTaTOB OOYYCHHS WHBAIMIOB IO JUCHUILIAHE
npeaycMaTpuBaeT NperocTaBieHne nHhopmanuu B popmax, aganTHPOBAHHBIX K OTPaHUYCHUSM
UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIH:

JL1s1 JIMI ¢ HAPYIIeHUsIMH 3PeHus
- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;
— B IIEYATHON (pOpME YBETMUEHHBIM HIPUPTOM.
J1st uu ¢ HapyLIeHUsIMH coIyXa:
- B (hOpMeE IEKTPOHHOTO JOKYMEHTA;
- B [IEYaTHOU (opme.
J1s uu ¢ HAapyLIeHUsIMHU OTIOPHO-IBUTaTeIbHOI0 anmnapara:
- B (hOpMeE 3JIEKTPOHHOTO JOKYMEHTA;
- B II€YaTHOM opme.
[lpu HeoOxomuMocTH sl OOYYalOIIMXCS C MHBAIMAHOCTBIO MPOLEAYypa OLCHUBAHUS
pE3yabTaTOB OOYUECHHUSI MOXKET IPOBOTUTHCS B HECKOJIBKO ITAIOB.
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1. BBeaenune

®onn oneHouHbIX cpeactB (POC) sBisieTcst NPUIIOKEHUEM K pabouei IporpaMMe TUCLUILIHHBL « Y CTpoiicTBa
CBEPXBBICOKOI YaCTOTHI ¥ @aHTEHHBI» U MPEJCTaBIISIET CO00I COBOKYITHOCTh KOHTPOJIBHO-U3MEPHUTEIBHBIX
MaTepHaoB (KOHTPOJIbHBIE PaOOTHI, TECTHI U JP.) U METO0B UX UCIOJIb30BaHUS, IPEIHA3HAYEHHBIX IS
U3MEPEHUs YPOBHS OCTIDKEHUS CTYICHTOM YCTaHOBIICHHBIX PE3YJbTaTOB O0YUYEHHUS.

DOC no gucHUILIMHE «Y CTPONUCTBA CBEPXBBICOKON YaCTOTHI M aHTEHHBI» UCIIOJNIB3YeTCs IPU NPOBEICHUU
TEKYIIEro KOHTPOJISl YCIIeBaeMOCTH (KOHTPOJIbHBIE TOUKH) U IPOMEKYTOUHOM aTTecTanuy (3a4eT) CTyJCHTOB.

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

Tab6auna 1 — IepeyeHs 3aKkpenJieHHBIX 32 THCHHUIIJIMHONW KOMIIeTeHIUI

Kon @®opMyJIMPOBKA KOMIIETEHIMHU Jranbl GopMUPOBAHUS KOMIIETEHIIUU
OIIK-3 | cnocoOHOCTh pemaTh 3a1a9n 3HATD.
aHaJIM3a U pacyeTa XapaKTepUCTHK — TMpPUHLMIBI  JEHCTBUS, OCHOBHBIE  MMapaMeTpbl U
SIIEKTPUYECKUX TIETIeH XapaKTePUCTUKH, KOHCTPYKUUH U Ha3HAYCHHE THUIOBBIX
ycrpoticte CBU wu aHTeHH B pagdOTEXHHYECKHX
CHCTEMaX;
YMeThb!
— BBIIOJHATH MaTeMaTHYECKOE MOJEIMPOBAHUE YCTPOMCTB
CBY u aHTEeHH MO THIIOBBEIM METOJHMKAM, B TOM 4YHCIIE C
HCIOJIb30BAHUEM CTAaHIAPTHBIX MAKETOB MNPHUKJIAJHBIX
MIPOTPaAMM;
BJIA/IETh.
— OCHOBHBIMH METOJIaMH pacyé€Ta M OKCIEePUMEHTAIbHBIX
uccrenoBannii  punepHex JwmHUE, ycrporicte CBU u
aHTCHH.
IIK-6 TOTOBHOCTH BBITIOJHSTH PacueT u 3HATD.
MIPOEKTUPOBAHKE JIeTaNIeH, Y3II0B 1 — TPUHOWANB  JSHCTBHSA, OCHOBHBIE  IapamMeTpel U
YCTpOﬁCTB pamTrnOTeXHHUYCCKUX XapaKTCPpUCTHUKH, KOHCTPYKHOHWHU W HA3HAYUCHHUC THUIIOBBIX
CHCTEM B COOTBETCTRBHH C ycrpoiictB CBY M aHTEHH B pPaJHOTEXHUYECKHX
TEXHUYECKUM 3aJaHHEM C ) chcTeMax,
YMeTh.!
HCIOJIb30BAaHUEM CPEJICTB .
— BBIIOJHATH MaTeMaTH4YECKOE MOJCIHPOBAHHUE YCTPOMCTB
aBTOMATHU3ALMH TPOESKTUPOBAHUS
CBY u aHTEeHH MO THIIOBBEIM METOJHMKAM, B TOM 4YHCJIE C
WCTIONb30BaHWEM CTAaHAAPTHBIX TMAKETOB MPHUKJIAJAHBIX
porpamMmm;
BJaJeTh.

OCHOBHBIMHM METOJJaMH pacdyéTa M HKCIIEPUMEHTAIIBHBIX
uccrenoBannii  punepHex JwmHUE, ycrporicte CBU u
AHTCHH .

2. Peanu3zanusa koMneTeHI i

2.1 Komnerennus OIIK-3

OIIK-3: crioco0HOCTH pemIaTh 33/1a4H AHAJH32 H PAcUYeTa XapPaKTePUCTHK YIeKTPHYECKUX Heneid.

Jast popmMupoBaHMs KOMIIETEHIIMH HEOOXOIMMO OCYIIECTBUTD PSAJ STAIIOB.

DTarsl q)OpMI/IpOBaHI/ISI KOMIIETCHUI WU, IPUMCHACMBIC JIJIA 3TOTO BUIBI SaHﬂTHﬁ, 1 UCTI0JIB3YEMBIE CPEJICTBA
OIICHUBAHMS MPEICTABIECHBI B TAOIUIE 2.

Taﬁ.lmua 2 - Dransl (l)OpMHpOBaHI/Iﬂ KOMIIETCHIUU U UCIIOJIB3YEMbIEC CPECACTBA OLICHUBAHUA

CocraB

3Harnb

Ymern

Baagern

Conep-
JKaHue
ITANoB

IIPUHLIMIIBI AEHCTBUS,
OCHOBHBIE NTapaMeTPhl U

Y Ha3HAYCHHUE TUTIOBBIX
yctpoiicte CBY u aHTeHH B
PAIMOTEXHUYECKUX CHCTEMAX

XapaKTEPUCTUKU, KOHCTPYKLUHU

BBINIOJIHATh MaTEMaTHYECKOE
MOJEIUPOBAHUE YCTPOUCTB
CBUY u aHTEHH 110 THUIIOBBIM
METOJIMKAM, B TOM YHCJIE C
HCII0JIb30BAaHUEM CTAHIAPTHBIX
MaKeTOB MPUKIATHBIX
porpamm

OCHOBHBIMH MCTOAAMH
pacuéra u
OKCIICPUMEHTAJIbHBIX
HCCIIeTIOBaHUN (UIEPHBIX
nuHUH, yerpoiicte CBY n
AHTCHH
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Jlexnun Jlexun Jlexuun
Buawbi JlaGopaTopHBIE 3aHATHS JlabopaTopHBIE 3aHATHS JlabopartopHble 3aHATH
3aHATHI IIpakTHyeckue 3aHATHA. IIpakTndeckue 3aHATHS. IIpakTuueckue 3aHATHA.
CamocrosTenpHas paboTa. CamocrosTenpHas padboTa. CamocrosrenpHas padoTa..
Konrponbnas pabora
Hcnoun- Koncnekr P P
N OdopmiieHre OTYETHOCTH U 3amura 1a00paTOPHBIX
3yemble YcTHBIA OTBET
3aIIuTa J1abopaTopHBIX padoT; pabor
cpeacTBa KonrponsHas pabora .
KoHcnekT camocTosTeIbHON OKk3ameH
OLleHU- Ok3aMeH
paboTsI.
BaHMUs
OK3aMeH

061111/16 XapaKTCPpUCTUKHN nokasarejieil u KPUTCPUECB OLICHUBAHU KOMIICTCHIIMN Ha BCEX dTallaX MPUBCIACHLI B

tabnuue 3.
Tab6auna 3 — O0mne XapaKTePpUCTUKHU NMOKa3aTeJiell H KPUTEPHEB ONEHUBAHUSI KOMIIETEHIINH 10 ATANaM
Ioka3zarenu
3HaTL Ymerb Baagernb
H KpHUTepHH
Oo6nanaer
OO6namaeT qUama3oHOM
(aKTHYECKUMH U . Kontpomupyer paboty,
OT1au4HO MPaKTUIECKUX YMCHUH,
. TEOPETUYCCKUMU 3HAHUSIMHU MPOBOJIUT OIICHKY, COBEPIIICH-
(BbICOKH . TpeOyeMBIX JUTS Pa3BUTHS .
B TIpeJiesiax u3y4aeMoit . CTBYET JICHCTBUS BBITOTHCHHUS
YPOBEHb) TBOPUYECKUX PEUICHUH,
00JacTi ¢ MOHNMaHUEM paboThI
abcTparupoBaHus MpoodiieM
TpaHUIl TIPUMEHAMOCTH
OO6namaeT qUama3oHOM Bepert oTBeTCTBEHHOCTS 32
3HaeT (aKxThl, .
Xopomro MPAaKTUYCCKUX YMCHUH, 3aBeplIeHHE 3a/1a4 B HCCIIENI0-
. TIPUHITUIIBL, TTPOIECCHI,
(6a3oBbIii TpeOyEeMBIX VIS PELICHUS BaHUH, IPUCIIOCAOIUBACT CBOE
o0IIre NOHATHA B peaeax
YPOBEHB) . orpezieIeHHbBIX Po0dJeM B MOBEJICHHUE K 00CTOSITEIbCTBAM
n3ydaeMoi obmacTu
00acTu ucclieIoBaHus B PEUICHUH MPOOIIEM
Yaosaersopu-
O6namaeT OCHOBHBIMHU
TeJIbHO OOmnanaer 6a30BBIMH Paboraet pu mpssMmom
. YMEHHUSAMH, TPEOYEMBbIMHU JIJISI
(nmoporoBbIit 00IIMMH 3HAHUSAMU HaOJIOICHUHN
BBIMOJIHEHHS ITPOCTHIX 33134
YPOBeHb)

DopmynnupoBKa IoKa3aTesnei 1 KpUTepPHEB OLIEHUBAHMS JaHHOW KOMIIETEHIIMY TIpUBEIeHa B TabIuIle 4.

Taﬁ.lmua 4 — MokazaTejau u KPpUTEPUHN OLICHUBAHUS KOMIIETCHIIUU HA dTallax

IToxa3arTen

3HATD YmMmern Baagernb

U ¥ KpUTEPUH

3HaeT MPUHIIMIIBI Ymeer cB0OOOAHO Bnaneer ocHOBHbIMU

BBIINIOJIHATH MAaTCMaTHYCCKOC

JIECTBHSI, OCHOBHBIE Tapa-

HHUYCCKUX CUCTEMAX

MaKEeTOB NPUKJIAJTHBIX
poTrpaMm

METOoJaMu pacuéra u

OtauuHo / | METpBI U XapaKTEPHCTUKH, MOJIEIUPOBaHKE YCTPOUCTB 9KCTIEPUMEHTAITLHBIX

3a4YTEHO KOHCTPYKLIMU U Ha3Haue- CBUY 1 aHTEHH N0 TUIOBLIM nccie0BaHui (UAepHBIX
(90-100 HUE TUIOBBIX YCTPOMUCTB METOJIUKAM, B TOM 4HCIIE C Ui, ycrpoiicts CBY u
0aJ1J10B) CBUY u aHTeHH B paguoTeX- | HMCHOIb30BAHMEM CTAHAAPTHBIX | aHTEHH
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Hmeet npencraBienue CaMoCTOSTEILHO YacTu4yHO BiajieeT
O NMPUHIUMAX JEHCTBHA, BBINOJIHATh MaTEMATHYECKOE OCHOBHBIMHM METOJAMH pacdéra
X / OCHOBHBIX ITapaMeTpax U MOJIENIUPOBAaHUE YCTPONCTB U DKCIIEPUMEHTAIIbHBIX
opotio XapaKTepUCTHUKAX, CBUY u aHTEHH 110 TUIIOBEIM HCCIIeIOBaHUH (DUICPHBIX
3aqT7e (;l ‘; 9 KOHCTPYKLHAX U METOIUKAM, B TOM YHUCIIE C muHUH, yetpoiicts CBY u
(70- Ha3HAUEHHUH TUIOBBIX UCTIONb30BaHUEM CTaHJAPTHBIX | aHTEHH
bannos) ycrpoiictB CBY 1 aHTeHH B | IAaKeTOB NMPHUKJIATHBIX
PaANOTEXHUYECKHUX IporpamMm
cucremMax
[Jaet onpenenenus [Toka3bIBaeT HEMONHOE, He- JleMOHCTpUpPYET HETIONHOE,
IIPUHIUIOB JACHCTBHA, JIOCTaTOYHOE YMEHUE HENOCTaTOYHOE BIIAJICHUE
Ya0oBJeTBO | OCHOBHBIX MAPaMETPOB U BBINOJIHATh MaTEMATHYECKOE OCHOBHBIMH METOJAMH pacdéra
pUTEIbHO XapaKTEPUCTUK, MOJEIUPOBAHUE YCTPOUCTB U 3KCIIePUMEHTAJIbHBIX
/ 3a4TEeHo KOHCTPYKLMH U CBUY u aHTEHH N0 TUIOBBIM uccie0BaHni QUAEpPHBIX
(60-69 HA3HAYEHUM THITOBBIX METOJIUKaM, B TOM YHCJIIE C nuHUH, yerpoiicts CBY u
06aJ1710B) ycrpoiictB CBY u aHTEHH B | HCNOJIb30BaHUEM CTAaHAAPTHBIX | AHTEHH
PaaMOTEXHUYECKUX MaKeTOB MPUKIATHBIX
cucreMax IporpaMm

Ipumeyanmne: KOIMYECTBO OAIIOB U TIEPEBOJI B TPAAUIIMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBHH C ITyHKTOM 11
Pa6oueit mporpaMMBel.

2.2 Komnerenuus INK-6

IIK-6: roTOBHOCTL BBINOJIHATEH pacyeT U NIPOCKTUPOBaAHUE )IETaJ'[eﬁ, yY3J10B 1 yCTpoﬁCTB
PAAHOTEXHHYECKUX CUCTEM B COOTBETCTBUU C TEXHUYCCKUM 3a/JTAHUEM C UCITOJIB30BAHUEM CPEIACTB

ABTOMAaTHU3aluH

MPOEKTUPOBAHMSA.

st hopMHUPOBaHUS KOMITCTCHIIUH HEOOXOAUMO OCYIIECCTBUTD PSIJT 3TAIIOB.
Oranbl POPMHUPOBAHUS KOMIICTEHITHH, IIPUMCHIEMBIC JIJIsl 3TOTO BUJIBI 3aHATHH, U HCIIOJIH3yEMbIC CPEICTBA
OIICHUBAHMS MPEICTABJICHBI B Ta0OIHIIE 5.

Tabauua 5- Itanbl GopMHUPOBAHMA KOMIIETEHIIMU U MCI0JIb3yeMble CpecTBA OLleHUBAHUS

CocraB 3HaTh YMmernb Baaners
. BBINOJIHATH MaTEMAaTHUECKOE
MIPUHITAIEI JeHCTBUS, . OCHOBHBIMH METOAAMU
OCHOBHBIE N1apaMeTPhl U MOAICITHPOBARHC yCTPOHCTS acuéra u
Conep- P P CBUY u aHTEHH 110 TUIIOBBIM P
XapaKTEePUCTHKU, KOHCTPYKINHT 9KCIIEPUMEHTAIIbHBIX
JKaHHe METOAHMKAM, B TOM YHCIIE C o
Y Ha3Ha4YCHUE THITOBBIX nccie10BaHui GpuaepHbIX
TANO0B . HCTIONIb30BaHUEM CTaHIAPTHBIX N .
ycrpoiictB CBY u aHTeHH B muHui, yerpoiicte CBY n
MaKEeTOB MPUKJIATHBIX
PaIMOTEXHNYECKUX CHCTEMAax aHTCHH
porpamMm
Jlexuuu Jlexnuu Jlexuuu
Buasi JlaGopaTopHBIe 3aHATHS JlaGopaTopHBIE 3aHATHS JlaGopaTopHBbIe 3aHATHA
3aHATHI IIpakTuueckue 3aHATHUS. IIpakTuueckue 3aHATHUS. IIpakTudeckue 3aHsTHA.
CamocrostensHas padora. CamocrostensHas padora. CamocrostensHas padora.
KonrpomnbHas padbora
Hcnoan- Koncnekr R p
. OdopmIiieHre OTYETHOCTH U 3amuTa 1ab0opaTOpHBIX
3yemMble YcTHbI OTBET
3aIIuTa J1abopaTopHBIX padoT; pabor
cpeacrea | KonrponbHas pabora .
Koncmekt camocTosiTenpHOM Ok3aMeH
OlleHU- Ok3aMeH
paboTHI.
BaHMUs
OK3aMeH
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OO6ure XxapaKTepUCTHKH TIOKa3aTenel 1 KpUTEPHEB OIICHUBAHMSI KOMIIETEHIINH Ha BCEX dTarax MPHUBEICHEI B

Tabnuue 6.
Tabauna 6 — O0mue xapakTepUCTHKHU MOKa3aTeJiell H KPUTepHeB OLIEHHBAHUSI KOMIIETEHIINH N0 dTanaM
Hoka3aTenn
3HarnL Ymers Baagern
U KpUTEpUHU
O06magaer
Ob6nanaeT quana3oHOM
(aKTHYECKUMH U .
OT1anyHo MPaKTHYECKUX YMEHUH, Konrponupyet padoty,
. TEOPETHUECKUMH 3HAHUAMHA
(BbICOKHH N TpeOyEeMBIX ISl pa3BUTHS MIPOBOIUT OIICHKY, COBEPIIICH-
B TIpeieniax u3y4aeMoit N .
YPOBEHb) TBOPUYECKHUX PELICHHH, CTBYET ACHCTBUS pabOTHI
00acTy ¢ HOHUMaHHEM
abcTparupoBaHus MPooIeM
IpaHuI] IPUMEHUMOCTH
BepeT oTBETCTBEHHOCTS 32
Ob6nanaeT quana3oHoOM
3HaeT QaKTsl, . 3aBepIIeHHE 33134 B
Xopomro MPaKTHYECKUX YMEHUH,
. MIPUHIUIIBL, TPOLIECCHI, HCCIIEIOBaHNH,
(6a3oBbIii TpeOyeMBIX [UIS PEUICHUS
o0ImIre NOHATHA B Ipeaesax MIPHUCTIOCA0IUBACT CBOE
YPOBEHBb) . oIpezieIeHHbIX Po0dJeM B
n3y4daeMoi o0nacTu MIOBE/ICHHUE K 00CTOSATEIHCTBAM
00J1aCTH UCCIIeAOBAHUS
B PELICHUH NPobiieM
Yaosaersopu-
O6nagaeT OCHOBHBIMHU
TeJIbHO OO6naznaer 6a30BBIMU PabGotaet npu npsiMmom
. YMEHHAMH, TpeOyEeMBbIMH IS
(moporoBbIit 0OIIMMH 3HAHUSIMH HaOII0ICHUH
BBITIOJTHCHHUA IPOCTHIX 3aJia4
YPOBeHb)

dopmynupoBKa Mokaszarteseil 1 KpUTEpUEB OLIEHUBAHUS JaHHOW KOMIIETEHIIMY MIPUBeieHa B TadauLe 7.

Taﬁ.lmua 7 — Iloka3aTeau u KPpUTEPUHN OLICHUBAHUS KOMIIETCHIIUU HaA dTalax

Tokasarex 3HaTh Ymers Baagers
W U KpUTEPUH
3HaeT MPUHIIUIIBI YMeet cBOOOHO Bnaneer ocHOBHBIMU
JIeUCTBUS, OCHOBHBIE BBINOJIHATH MaTEMAaTHUECKOE MeTOZaMH pacuéra U
rapaMeTpsl U MOJIETUPOBAHKE YCTPOHCTB 9KCIIEPUMEHTAIBHBIX
OtiuyHo / .
XapaKTepUCTHUKH, CBUY 1 aHTEHH 1O TUIIOBBIM ucciaenoBaHui GpuaepHbIx
33‘“;‘501 00 KOHCTPYKLHHU U METOJIMKaM, B TOM YHCJIE C nuHui, yerpoiicts CBY u
6( ] HA3HAYEHHUE TUMOBBIX UCTIONIb30BAaHUEM CTAHJAPTHBIX | aHTEHH
ai1108) yctpoiictB CBY 1 aHTEeHH B | MAKETOB NPUKJIAJHBIX
PaANOTEXHUYECKHX IporpaMm
cucreMax
Hmeet npencraBienue CamMocTosATeIhHO YacTuuHo Biazieer
0 TIPUHIUNAX JEHCTBHA, BBINOJIHATH MaTEMAaTHIECKOE OCHOBHBIMH METOJaMH pacdéra
OCHOBHBIX ITapaMeTpax U MOJIEIUPOBAHKE YCTPOHCTB 1 3KCTIEPUMEHTAIBHBIX
Xopouto / XapaKTEPUCTUKAX, CBUY 1 aHTEHH 1O TUIIOBBIM uccienoBaHui GpuaepHbIx
3a4YTEeHO . .
70-89 KOHCTPYKLHUSIX U METOAMKAM, B TOM YHCIIE C mHul, yerporicts CBY u
é HA3HAYEHUH TUMOBBIX UCTIONIb30BAaHUEM CTAHJAPTHBIX | aHTEHH
ai1108) ycrpoiictB CBY 1 aHTEHH B | IaKeTOB MPHUKJIATHBIX
PaANOTEXHUYECKHUX IporpamMm
cucreMax
Yaosae- Jaet onpenenenus Iloka3bIBaeT HEMONHOE, He- JleMOHCTpUpYET HENONHOE,
TBOPUTEIbHO MIPUHIUIIOB ICHCTBHA, JIOCTaTOYHOE YMEHHUE HEIOCTaTOYHOE BIIAICHUE
/ 3a4TeHo OCHOBHBIX ITapaMETPOB BBINOJIHATh MaTEMAaTHIECKOE OCHOBHBIMH METOJaMH pacdéra
(60-69 XapaKTEePUCTUK, MOJIEIUPOBaHKE YCTPOUCTB U DKCIICPUMEHTaJIbHBIX
0aJ1710B) KOHCTPYKLHHA U CBUY u aHTEHH 1O TUIIOBBIM HCCIICAOBaHMN (DUICPHBIX

CornacoeaHa Ha noptane N2 11159

18




Ha3HAYCHUI THUIIOBBIX METOJMKaM, B TOM YHCJIE C muHui, yetpoiicte CBY n
ycrpoiictB CBY 1 aHTeHH B | HCIIOJIb30BAHUEM CTaHAAPTHBIX | aHTCHH
PaINOTEXHUIECKHUX MAKETOB IPUKIATHBIX
cucTeMax poTpaMm

IIpumeyanune: KOJIMYECTBO OAIIOB U NIEPEBO] B TPAJHIIMOHHYIO OLICHKY YKa3aHbI B COOTBETCTBUH C IIYHKTOM
11 PaGoueii mporpamMMel.

3. TunoBbIe KOHTPOJIbHBIE 3aaHUS

Jnst peann3anyy BBIIETIEPEIHNCICHHBIX 3a4a4 00ydCHNS UCHONB3YIOTCS CIEAYIOINE MaTEPHaIIBL:

THUITOBBIE KOHTPOJIBHBIC 33/1aHMS MU HHBIC MaTEPHaIIbl, HEOOXOJMMBIE JUTA OLCHKH 3HaHUH, yMEHNUI!, HABBIKOB H
(wnm) ombITa NESATENBHOCTH, XapaKTEPU3YIOIINX 3TaIbl (JOPMUPOBAHKS KOMIICTEHIINI B IPOLIECCE OCBOCHUS
00pa3oBaTeIbHON NPOrPaMMBI, B COCTABE!

3.1 KonTpoJibHbIe padoThl 110 TEMaM:

1.
2.
3.

JIunuu nepenauu.

VYerpoiictea CBY.

AHTEHHBI.

CojaeprxaHre KOHTPOJIBHBIX Pa0OT NPUBEICHO B y4eOHO-MeToauueckoM mocobuu [20].

3.2 HpaKanecm{e 3aHATHUA IO TEMaM:

CoNoTOAEWME

Jlunnu nepenauu ¢ T-BomHaMu

BoHOBOIHEIC THHUY TIepeaavn

HarpyxenHnsie otpe3ku punepon

Y3KONOJI0CHOE B MIMPOKOTIOIOCHOE COTIIACOBAaHHE

MpuorononatocHukd CBY 1 BOJTHOBBIE MaTpULIBI

[MapameTps! 1 XapaKTEPUCTHKHN aHTCHH

BubpaTopHbIe aHTCHHBI

ATniepTypHbIE aHTEHHBI

AHTEHHBIE PEHIETKH

VKazaHusi K MPAKTHYSCKUM 3aHSATHSIM MPUBEICHBI B yIeOHO-METOMMYECKUX mocobumsx [12, 13].

3.3 JlaGopaTopHble 3aHATHS MO TeMaM:

1.
2.
3.

HccnenoBanue GpeppUTOBBIX BEHTHICH H UPKYJISATOPOB
HccnenoBanue AMANEKTPUUECKUX aHTEHH
HccnenoBanne muarpaMMbl HaNIpaBIeHHOCTH MapaboJIMuecKOl aHTEHHBI 110 U3MEPEHUSIM OIS B JAJIbHEH U

OMMOKHEH 30HaX

4,
5.

HccnenoBaHue BIUSIHUS PACIIPEACIICHHUS OIS B PACKPBIBE aHTCHHBI Ha €€ narpaMMy HalpaBIeHHOCTH
HUccnenoBanne koG uIMEHTa YCUICHHUS PYTOPHBIX aHTCHH
VYkazaHusi K J1aOOpaTOPHBIM 3aHATHSIM TIPHBEJCHBI B yueOHO-METOAMYECKUX nocodusix [14-19].

3.4 Bonpocsl 1Jisi IPOBeIeHUs IK3aMeHA !

1.

2.

JInann nmepenaun: onpeseneHue; peryssipHble, HeperyaspHble, OJHOPOAHBIE, He OJHOPOAHbIE. OTKPHITHIE,
3aKpBITHIE — X JOCTOMHCTBA M HEAOCTATKHU, MpUMeHeHHs. [Ipumepsr.

Panguonuuus: noHsTHe, CTPYKTYpHAs cXeMa, IpuMepbl. JIOCTOMHCTBA M HEAOCTATKU 10 CPAaBHEHHIO C
¢bunepHbIMH JIMHUAME. [IpUHIKIT 3JIEKTPOANHAMUYECKOTO ITOJJOOUS U €r0 UCIIOJIb30BaHUE NIPH pacyeTax U
JKCHEPUMEHTAIBHBIX HCCIIEOBAHUSIX.

OCHOBHBIE TTapaMeTPbl U XapaKTEPUCTHKN (HUIEPOB: TUIIBI BOJIH, JUCIEPCHOHHAS XapaKTePUCTHKA,
3aTyXaHHe, IEKTPUIECKask IPOYHOCTh, NpeebHas U JOIyCTUMAsi MOIIHOCTH, BOJTHOBOE CONPOTHUBIICHHUE,
MOTOHHBIE TIApaMETPBI.

Maremarundeckast Mozens JuHni nepenaun CBY. OcHoBHBIE TpeOOBaHMS, IPENbSBIIEMbIC K (PUACPHBIM
JuHAAM. YacTOTHBIE 3aBUCMOCTH 3aTyXaHUS B IPOBOJHUKAX U AUAIEKTPHUKAX.

O0BscHUTE, ToueMy 0OBIYHO Pa0OTAIOT Ha BOJHE OJHOTO THIIA, B YACTHOCTH OCHOBHOTO. B Kakux ciaydasx
paboTaroT Ha BOJIHAX BRICIIMX TUMOB? B KakWX JTHMHUAX UMEET MECTO TUCIIEPCHS U B YEM MIPOSBISIETCS ?
Kak oHa BiMsieT Ha pacIpOCTPaHEHHE CUTHAJIOB?

JIByxmpoBoaHas ¥ KOaKCHaIbHAsI THHUN: BOJHA OCHOBHOTO THIIA, €¢ JUTHHA U (a30Bast CKOPOCTb,
BOJIHOBOE COTIIPOTHBIICHHUE, TOTOHHBIE TIApaMETPHI. Y CIIOBHE pabOThI HA BOJHE OCHOBHOTO THIIA B
KOaKCHAJIBHON TUHIHA. MapKHUpOBKa KOAKCHAJIBHBIX KaOenei.

ITonockoBBIE M MUKPOIIOIOCKOBBIE JINHUH: PA3HOBHAHOCTH, BOJHA OCHOBHOTO THIIA, €€ JUTMHA U (ha30Bast
CKOpPOCTb, BOJJHOBOE COIIPOTHUBIIEHHE, IOTOHHBIE MAapaMETPhl, CTPYKTypa MOJIS.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.
26.

27.

28.

29.

30.

31.
32.

33.
34.
35.
36.
37.
38.

BonHOBOABI IPAMOYTOIBHOTO CeueHHs. THITBI BOJIH, KpUTHYECKHE AJIMHBI BOJIH. BOJIHA OCHOBHOTO THIIA,
YCIIOBHE €€ CYLECTBOBaHHs, CTPYKTYpa IO0JIs, XapaKTEPUCTUUYECKOE U BOTHOBOE CONPOTHBIIEHHUS,
nepeqapaeMasi MOIHOCTh. TEXHOJIOTHS H3TOTOBIIEHHS U CTaHAAPTHI. [IpuMeHeHus.

BonHoBOABI Kpyraoro cedeHus. THITBI BOJH, KpUTHYECKHE AJIMHBI BOIH. BOJIHa OCHOBHOTO THIA, YCIOBHE
€€ CyIECTBOBaHMsA, CTPYKTypa IOJs, XapaKTEPUCTUIECKOE U BOJTHOBOE COIIPOTHUBIIEHHUS, IIepeiaBacMast
MOIIHOCTB. TeXHOIOorua n3rotoBneHus. Ilpumenenus.

JluHuM nepenauy ¢ MOBEPXHOCTHOH BOJHOW. [IoHATHE TOBEPXHOCTHOM BOJIHBL, €€ JIMHA U (azoBas
CKOpOCTb, CTpyKTypa noJis. [Ipumepsl peanuzaunii JII1 ¢ moBepXHOCTHON BOTHON U IPUMEHEHUS.
Juanazons! 1yuH BojH. [lorstine CBY. Turmsl npuMeHseMbIX B pa3IMYHBIX JUana3oHax Gpuaepos.
IToHATHS SKBUBAJICHTHBIX JUHUN U cXeM. BOTHOBOM 1 KnaccHuecKuil MoAXoAbl, CBA3b MEXy HUMH.
Koappunuent orpakenns ot Harpysku, KbB, KCB, conpoTuBiieHre JUHUU U COOTHOLICHUE MEXAY HUMH.
[ToBenenue moayins koadduieHTa OTpakeHNs B naeanbHbIX U peanbHbIX JII1. Pe3onancHble ceuenns,
3HAUEHUS B HUX HaNPsKEHHOCTEN NOJIEH U CONPOTUBIICHUM.

Koaddrmunent orpaxkenus ot Harpy3ku, KbB, KCB, conpoTiBiieHIe THHAN U COOTHOWICHIE MEXIY HIMU.
[oBenenne Moayst KO PHUIHEHT OTPAKEHIS B MACATBHBIX U pealbHBIX JUHUAX. Pexxumsl B JIIT n nx
CBSA3b C CONPOTHUBIIEHUEM HArPy3KH.

®opmyna TpaHCHOPMAIUU CONPOTUBICHUH C MOSCHEHUSIMU. DKBUBAJIICHTHBIC CEUCHHS M PACCTOSIHUS
MEXIy HUMH. BXozHOE conpoTuBieHne oTpeska Gpuaepa, 3SHaUCHHS B CIIydae PeakTHBHBIX Harpy3oK.
[MonsiTre neoB, MX BXOAHBIE CONPOTHBICHUS, IPUMEHEHUSI.

dopmyna TpaHCHOpMAIMU CONPOTHBIICHUH C MOSICHEHUSIMU. Pe30HaHCHBIE CeUeHHs i PACCTOSIHUS MEXIY
HuMH. [loBesieHre B HUX KOMIIOHEHT HaNpsHKEHHOCTH 3JIEKTPHUECKOr0 ¥ MAarHUTHOTO TIOJIeH, CBSI3b C
MojyneM koaddurmeHTa oTpakeHus OT Harpy3Kku. CONnpoTHBIEHHE JIMHUN B PE30HAHCHBIX CEYCHHSX U
cBa3b ux ¢ KCB u KbB.

VY3K0N0J0CHOE COrnacoBaHUE aKTUBHBIX HArpy30K. YeTBEpTHBOIHOBEIE MOHMKAIOIIUE U MOBBIIIAKOIINE
TpaHcdopmaropsl, nx BKmodeHus B JIIT u BBIOOp 3HAUCHUIT CONPOTHBIEHNH. DKBHBAICHTHBIC CXEMBI,
pacupenenenus HanpsbkeHus, KbB win KCB Broas JIII npu cornacoBanuu.

VY3K0noJ0CHOE COrnacoBaHue KOMILIEKCHBIX HArpy30K. MeToa KOMIEHCUPYIOIUX PEaKTUBHOCTE,
MOCIEI0BATENBHOE U MapallieabHOe BKItoYeHHs uXx B JIII. OxBuBaneHTHbIe cxeMbl. [losicHEHN Ha
KpyroBoil nuarpamme Bonbnepra — Cmura.

Y3KONO0JI0CHOE COTjlacoBaHUE KOMILJIEKCHBIX Harpy30K. MeTo; KOMIEHCHPYIOIIHUX PEaKTUBHOCTEH, HX
peanu3ays B BOJIHOBOJAHONW TEXHUKE, SKBUBAJICHTHBIC CXEMBI.

Tunossle anemMeHTs! TpakToB CBY: 3KBUBaJICHTHl aHTEHH, PEaKTUBHBIE HArPY3KH, YETBEPTHBOIHOBBIC
MeTaJUIMYECKHE U30IATOPHI.

Tunossie anemMeHTs! TpakToB CBY: BOJTHOBOIHBIEC COEAUHEHHS, TOBOPOTHI, KOAKCHAILHO-BOJIHOBOIHBIE
MIEPEeXOAbl U NepeXo/ibl C IPSIMOYTOJIEHOIO BOJTHOBO/IA HA KPYTJIBIH.

OOBeMHBII pe30HaTOP: YCTPOHCTBO, PA3HOBUAHOCTH, IpUMEHEHNs. CpaBHEHHUE C KOJIeOaTeIbHBIM
KOHTYpOM. BKIItoYeHHe B TPAKT, CBSI3b C BHEIIHUMH LIEMSIMH.

OOBbeMHBIE Pe30HATOPHI: THITEI KOJIeOaHNH, Pe30HAHCHBIC JUIMHBI BOJIH, JOOPOTHOCTH. Y CTPOWCTBO 1
IIPUMEHEHNE KOAKCHAIBHOTO PE30HATOPA.

CryneH4aTsle 1 IJIaBHBIE coTacylomue nepexoasl. Kinaccudukanus ynpasisiomnxX yCTPONUCTB.
MexaHnuecKHe aTTeHI0aTOpPHI U (pazoBpamareny.

MuoronomtocHuku CBY: miiockocTr oTcuera ¢a3, BOJTHOBOM U KJIACCHUECKHUN MOIX0 bl OTIMCAHHUS,
HOPMHPOBKA TOKOB U HAIIPSDKEHUH, TaJaroIne U OTPayKEHHBIE BOJIHEL.

BoutHOBast MaTpuiia paccestHus: (PU3NUECKHIA CMBICI DJIEMEHTOB, UCTIBITATEIbHBIE PEXKUMBL. [IpMeHeHus!.
Martpuipl CONPOTHBIICHUH U TPOBOAUMOCTEN: (PU3NUECKHUI CMBICIT 3JIEMEHTOB, HCIIBITATENILHBIE PEXKUMBI.
IIpumenenust.

WneanbHble 1 peanbHble MaTPUIBL. MaTpuna paccestHus HISaTbHOTO BEHTHII, (GU3MUECKUIH CMBICI ee
JJIEMEHTOB.

@dyHnaMeHTaIbHbIE CBOMCTBA MATPHIL: B3AUMHOCTH, CHMMETPUU, HEAUCCUIIATUBHOCTH; TOHATHS,
MareMaTnieckue GopMyIHpPOBKH, HEOOXOUMOCTh yUeTa.

HennccunaTuBHBIN YETBIPEXTIONIOCHUK: MaTPHUILIBI CONPOTUBIEHUN U paccestHUs. PeakTUBHBIN
MHOTOIOJTIOCHHUK.

@DeppuTh 1 UX cBoMicTBA. HeB3anMHBIe ycTpoiicTBa Ha ocHOBE ddexTa Papasies U ¢ IOMEPETHO-
IoIMarHUYeHHBIM (peppuToM (BeHTHIN). Da3oBpamaTem.

Hupkynsrop: TOHATHE, MATPULIBI PACCESHIS, YCTPOICTBO, HA3HAYCHHE U TPUMEHEHHS.

HanpaBneHHBIH OTBETBUTENb: MOHATHE, MAaTPHUIIA PACCESHUS, yCTPOHCTBO, HA3HAUYECHUE U IPUMEHEHUS.

JanbsHss1, mpoMeXyTouHast U OJFDKHSAS 30HBI aHTEHHBL. VX TpaHuUIlE M CBOICTBA TOJIEH
Hasnauenue u knmaccuduKamys aHTeHH, MTOHATHS, OIPEJICIICHHUSI.

BHyTpeHHs U BHEUIHSIS 3aJa4X TEOPUU aHTECHH.

Awmmnurynaas JIH, ee hopma u mmpuna, rpadudeckoe n3o0paxeHue.

Teopema o nepemHoxenuu [IH oqHOTHITHBIX 00TydaTeIeH.

dasoBas AuarpaMMa aHTeHHbI. Da30BBIN LHEHTP U LIEHTP U3JIyYEHUS.
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39. MOIIHOCTE ¥ COMPOTUBIICHUE U3IYYCHUS AaHTCHHBI.

40. BxonHOE CONPOTHUBIIEHHE AHTECHHBI, CBSI3b C CONPOTHBICHUEM U3IIy4CHHUS.

41. DnekTpudeckas MPOIHOCTb. [IpeenpHas 1 JOMyCTUMAas MOITHOCTH.

42. Tlonspwu3zamys, ee BUABI, HEOOXOJMMOCTD ydeTa IIPH IpueMe.

43. KHZI, KIII u KY anTeHHbI, onpeneeHus, B3aHMOCBS3H.

44. JleticTByromiast JUIMHA U IWATIA30H Pa0OYHNX YaCTOT AHTCHHBI.

45. TlpuHIMI 31E€KTPOTUHAMHYECKOTO MOA00US U €T0 HCIOIb30BaHUE ITPU HCCIICAOBAHUH aHTEHH.

46. TIpuHIMITBI TOCTPOCHUS CBEPXIIMPOKOIIOIOCHBIX aHTEHH.

47. ®dyHnaMeHTalbHbBIE OTPaHUYCHHS B 00J1aCTH aHTSHH.

48. TIlpuemuble aHTeHHBI. DKBUBaleHTHas cxema. ®opmynsr Heiimana s 3/1C.

49. TlpuemHbIC aHTEHHBI. Y CIIOBUS IPHEMa MaKCUMaJIbHOH MOIIHOCTH.

50. IIpuHUOMT B3aMMHOCTH U €TI0 HCIOJIb30BaHNE IPUMEHUTEIBHO K PACUETy XapaKTEPUCTUK IPHEMHBIX
aHTCHH.

51. DdodexrnBHasg momans aHTeHHH!, cBiI3b ¢ KH] u neficTByrome JIMHOH TMHEWHOW aHTEHHBI.

52. UlymoBas Temmeparypa aHTeHHEI, cBsA3b ¢ KI1JI, myTn ee cHIOKEHUS.

53.  OcobenHocTtH pabOTHI aHTCHH Ha HU3KHUX W BBICOKUX YaCTOTaX.

54. DnHeprermueckue COOTHOIICHHUS B MIPHEMHBIX aHTeHHaX Ha CBY B corilacoBaHHOM H paccoTIacOBaHHOM
pEeKIMaXx.

55. ®opmyra uneanbHON paanoIepeiaun ¢ HOSCHEHHIMH.

56. OOuMe cBOMCTBAa aHTEHH MaJIbIX 3JICKTPUUYECKUX pPa3MepoB. DeMEHTapHbIe H3Ty4aTel I  JIMHEWHOH 1
KpYTOBOM IOJIIpU3ALIUU.

57. CummerpuuHbIil anekTpuueckuii Bubparop. Pacnpenenenue toka, IH, conpotusnenue uznyyenus, KHJI.

58. CummerpuuHblil aekTpudeckuil BUOpaTop. Pacnpenenenue Toka, neiictByromas JumHa, 3G dext
YKOPOUYEHHS JTMHBI BHOPATOpa, BXOJAHOE CONPOTHBIICHHE.

59. KoHCTpyKIMHM CHMMETPUYHBIX JIMHEHHBIX BUOPATOPHBIX aHTeHH. CIOCOOBI MUTaHHS OCPEACTBOM
JBYXIIPOBOAHON U KOAKCHaIbHOM nuHuil. [Ipumenenus.

60. IlerneoGpasuslit BuOparop IIncrompkopca. CriocoObl MUTaHUS TOCPEACTBOM JIBYX-TIDOBOJHOM 1
KoakcuanbHOU nuHui, JIH, npuMeHeHusl.

61. KoHCTpyKImu HECHUMMETPUIHEIX BHOpaTopoB. CriocoObl Bo30yxnenus, IH, npumeHeHus.
MeTtoauueckne MaTepuaibl Uil MOATOTOBKU K dK3aMEHy mpHBeseHs! B [1, 2].

4. MeToauveckne MaTePUAJIbI
Jdns oOecnedeHus mpomecca oOydeHHS U pelIeHHs 3aJad oOydeHMs MCIOJB3YIOTCS CEAyoIue
METOJMYCCKAE MaTepPHAIbl, OMPEACIAIONINE MPOIECAYPl OICHUBAHUS 3HAHUH, YMCHUH, HABBIKOB W (HIIH) OIBITA
JIeITENIbHOCTH, XapaKTEePU3YIOLIUX dTaIbl (JOPMUPOBAHHS KOMIIETEHIINH, B COCTaBE:

4.1. OcHoBHAas1 JIUTepaTypa
1. VerpoiictBa CBY u aHTeHHBI [ DNeKTPOHHBIN pecypc]: YaebHoe mocodue / 3amotpuHckuii B. A., [llanrnnaa
JI. . — Tomck: TYCVYP, 2012. — 223 c. Pexxum gocryna: http://edu.tusur.ru/training/publications/712
2. TommH T'.T. AnTenHB: [DnekTpoHHBIH pecypc] YueOnoe mocobme. — Tomck: TYCYP. 2012, — 145 c.
Pexxum nocryna: http://edu.tusur.ru/training/publications/2794
3. Ycrpoiictea CBUY u anrenssl. [IpoektupoBaHue (a3MpOBaHHBIX aHTEHHBIX pemretok/ mox pen. J.U.
Bockpecenckoro. — M.: Pagunorexnuka, 2012. — 744c¢. (10 3k3.)

4.2. JlonoJHUTEJIbHAS JIUTepaTypa

4. Yerpoiictea CBY u antennsl: Yuebuuk s By3os/ JI.W. BockpeceHckuii u ap. — M.: PaguoTtexuuka, 20006.
—375c. (20 7K3.)

5. CazonoB I.M. Antenns! u yctpoiictBa CBU: Yuebuuk nms By3oB. — M.: Bricias mikomna, 1988. — 32¢. (18
9K3.)

6. Ycrpotictea CBY u antennsl. [IpoektupoBanue Gpa3upoBaHHEIX aHTEHHBIX pemieTok/ mox pen. ..
Bockpecenckoro. — M.: Pagnorexnnka, 2003. — 632c¢. (21 3x3.)

7. Texumueckas MeKTpoarHaMuKa: YdeOHoe mocodue mis By3os/ H0.B. Ilumenos u ap. — M.: Paguo u cBsi3b,
2002. - 536 c. (22 3x3.)

8. CBepXIIMPOKOIIOJIOCHBIE MUKPOBOJIHOBBIE ycTpoiicTBa/ oy pen. A. I1. Kpenuukoro,
B. I1. MemanoBa. — M.: Paguo u cBs3p, 2001. — 560 c. (33 3K3.)

9. @panun A.3. AHTeHHO-buIepHbIe ycTpoiicTBa. — M.: CBsi3b, 1977. — 440c. (19 3k3.)

10. Awnrennst YKB/ mox pen. I'.3. Aiizenoepra. U.1. — M.: Ces3b, 1977. — 384c. (25 9k3.)

11. Anrennst YKB/ nog pen. I'.3. Aiizenbepra. U.2. — M.: CBs3b, 1977. — 288c. (26 3k3.)

12.3 O6s3aTebHbIE Y4eOHO-METOANYeCKHE OCOOH:
12. Toumu I''I'. Autenns! u Guaepsl. COOpHUK 3a1a4 ¢ GOpMyJIaMU U pellieHUsIME [ DIIeKTPOHHBIH pecypc]:
YuebHoe nocodue (yueOHO-MeToInuecKoe MocoOue 10 MPaKTHIECKUM 3aHATHsIM). — Tomck: TYCVYP, —
2012, — 237c. Pesxxum poctymna: http://edu.tusur.ru/training/publications/2795
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13. Yerpoiictea CBY u anteHHb! [D1eKTpoHHbIH pecype]: YuebHoe MeToanueckoe nocobue (o
npakTuaeckuM paboram) / Tomun I'.T., 3amorpunckuii B. A., Illanruna JI. U. Tomck: TYCVYP, — 2012,
— 163 c. Pexxum poctyma: http://edu.tusur.ru/training/publications/715

14. CkanspHblii aHaIH3aTOp MapamMeTpoB Heneid P2M [DnekTpoHHbIi pecypc]: PykoBoacTBoO k 1abopaTtopHOi
pabore/ I'.I". ['omun, A.B. ®@arees. — Tomck: TYCYP — 2013 — 47 c. — Pexxum nocryna:
http://edu.tusur.ru/training/publications/3729

15. HccnenoBanue BIMSHUA pacrpeelIeHUs OIS B PaCKPhIBE aHTCHHBI Ha €€ AnarpaMmy HalpaBlIeHHOCTH
[DnexTponHEI pecypc]: PykoBoacTBo k maboparoproii padorte / ['ommn I'. I'. ®@areer A.B., lllanrnna
JLU.— Tomck: TYCVYP, 2013. — 28 ¢. Pexxum moctyma: http://edu.tusur.ru/training/publications/3699

16. UccnenoBanue quarpaMMbl HaPaBJICHHOCTH MMapaboIMIecKO aHTEHHBI 110 M3MEPEHHSM TI0JIS B JaJIbHEH
u OmmKHeH 30Hax [ DNeKTpOHHBIN pecypc]: PykoBoacTBo k maboparopHoii padote / ['omma I'.T., @areen
A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum mocryma: http://edu.tusur.ru/training/publications/3700

17. UccrenoBanne ko3¢ duitnerra ycuneHus pymopHBIX aHTeHH [ DIeKTPOHHEIN pecypc]: PykoBoxcTBo k
nabopartoproii padore / lommn I'.T'., dateeB A.B. — Tomck: TYCYP, 2013. — 27 c. Pexxum nocryna:
http://edu.tusur.ru/training/publications/3723

18. HccnenoBaHue MUAIICKTPUICCKUX aHTEHH [ DNEKTPOHHBIN pecypc]: PYKoBOICTBO K 1abopaTopHOU paboTe
/Tommn I'.T"., ®areeB A.B. — Tomck: TYCVYP, 2013. — 23 c. Pexxum gocryna:
http://edu.tusur.ru/training/publications/3722

19. HccnenoBanue (peppruTOBBIX BEHTWIICH U IUPKYISATOPOB [ DIIeKTPOHHBIH pecypc]: PykoBoacTBo k
nmabopaTopHoii pabdore // [Tagycosa E. B., Coxomnosa XK. M., Hukugpopos A.H., ®ateeB A.B. — Tomck:
TYCYP, 2013. — 27 c. Pexxum gocryna: http://edu.tusur.ru/training/publications/3730

20. Ycerpoiictea CBY 1 aHTeHHBI [ DeKTPOHHBIH pecype]: Y4ueOHO-MeTOaImIecKoe IOco0He 10 OpraHn3aIliui
camocrosaTensHoi padoTsl ctyaeHToB / . T'. 'omma — ToMck: TYCVYP, 2010. — 42 c. Pesxxum moctyma:
http://edu.tusur.ru/training/publications/7
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