MuHucTepcTBo 06pasoBaHMA U HayKu Poccuiickoii degepauum
depnepanbHoe rocygapcTeeHHoe 6loaKeTHOe 06pa3oBaTenbHOe yupexaeHme

BbicLIero obpasoBaHua
«TOMCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA N PAJJUOSJIEKTPOHUKMY (TYCVYP)

YTBEPXJIAIO

IIpopexkTop no yuedHoii padore
ILE. Tposin

«_» 2017 r.

PABOYAS IPOTPAMMA YUEBHOM IUCIHUILIAHBI

((yCTpOﬁCTBa CBerBBICOKOﬁ 4acTOThl 1 AaHTCHHbBI»

YpoBeHb 0CHOBHOI1 00pa3oBaTe/IbHOI porpaMmmsbl _bakanaBpuar

Hanpagsienue noaroroBku 11.03.01 — PajmoTexHuka

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

®opma odyueHust 3a04Has

dDakyJbTeT 3aounblii ¥ Beuepuui hakyiaprer (3uBD)

Kadenpa TenexkomMmyHuKanui ¥ OCHOB paarotexHuku (TOP)
Kype 3 Cemectp _5, 6

YueOublii nj1aH Habopa 2016 roaa

Pacnpenesienue padGouero BpeMmenu

Ne  Buabl yueOHOH fesTeIbHOCTH 5 ceMecTp 6 cemectp Bcero Ennaunnel
1 Jlekuun 8 8 9acoB
2  IlpaxkTuueckue 3aHATHSA 6 6 4acoB
3 JlaGoparopHbie paOOTHI 4 4 4acoB
4 Bcero ayAMTOpHBIX 3aHATUN 14 4 18 4acoB
5 CamocrosTenbHas pabora 58 95 153 9acoB
6  Bcero (6e3 sx3amena) 72 99 171 9acoB
7  TloaroroBka M ciada 3K3aMeHa 9 9 4acoB
8  OOmas TpyI0eMKOCTh 72 108 180 9acoB
2.0 3.0 5.0 3.E

KonTponbHas pabora: 6 cemectp
Dk3ameH: 6 cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 6 oT« 9 » 2 2017 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 OakanaBpHrara)y, yTBEpKAEHHOTO
06 03 2015 1. Ne 179, paccMoTpena u yTBepkaeHa Ha 3aceqanuu kadeapsr CBUuKP
«9» ¢espans 2017 r., mporokon Ne 6.

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

3aB. obecnieunBaromieit kadp. CBYuKP Ilapanrosuu C.H.
(Tmoxmnuce) (®.1.0.)

Pabouas nporpamma cornacoBana ¢ (hakyJabTeTOM U BBIITyCKarowIei kadeapoil.

Jlexan 3uB® Ocunos 1. B.

(mozmmcs) (®.1.0.)

3aB. BbIyCKaroLen

Kadeapoit TOP Cenpuep A.A.
(moxnuce) (®.1.0.)
OKCIEPTHI:
TYCVYP, xad. TOP JIOLEHT C.U. boromoJioB
(MecTo paboThI) (3aHUMaeMasi 10JDKHOCTB ) (monuce) (uHULMATBI, (haMUITHs)
TYCVYP, xad. CBUuKP npodeccop A.E. Mannenp
(MecTo paboTHI) (3aHMMaeMast JOJDKHOCTB) (roxrvcs) (MHHIMANEL, (aMuITHs)
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1. EJIA 1 3AJJAYHN JTUCTIAITJIMHBbI

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 JIMHUH, ycTpoiicTB CBY 1 aHTEeHH, X MapaMeTpoB U
XapaKTEPUCTHK;

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

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

* onwucanus ycrpoiicts CBY nocpeacTBoM MaTpUYHOTO armapara;

" METOJOB pacy€Ta OCHOBHBIX THUIIOB AHTCHH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII

B1.B.O/1.7 — o0s13aTenbHast AUCHUILUIMHA BAPUATUBHOM YacTH MPO(ECCHOHATBHOTO IUKJIA.
3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIJIMHBI.

[Ipouecc wu3yueHuss AMCUMIUIMHBI HAaOpaBieH 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
PaIMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C TEXHUYECKUM 33JaHUEM C
UCIIOJIb30BAHUEM CPENICTB aBTOMaTu3aiuu npoekruposanus (IK-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 HCCIEI0BAaHUN MMapaMeTpoOB U XapaKTEPUCTUK (PUIEPHBIX JIMHUM,
yerpoiicte CBY u antenn (OI1K-3, TTK-6).

4. OBBbEM JUCHUINJIMHBI U BUbl YYUEBHOMN PABOTHI

OO61mas Tpy10EMKOCTh AUCIUTUTHHEI COCTABIISIET S 3a4E€THRIX €IWHUIL U MTPEJICTaBICHA B Ta0nwIIe.

Buner yaeOHO neITeIbHOCTH Bcero uacos CemecTpbl
5 cemectp 6 cemectp
AynutopHble 3aHATHS (BCETO) 18 14 4
Jlexnun 8

HpaKTI/I‘IeCKI/Ie 3aHATHUA

JlaGoparopabie paboTHI 4 4
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CamocTosTensHas paboTa (BCero) 153 58 95
Bcero (0e3 sx3amena) 171 72 99
IMoaroroBka u caava 3K3aMeHa 9 9
OO0mas TpynoeMKOCTh (4acoB) 180 72 108
3auernble EqnHAIB 5.0 2.0 3.0
5. COAEP KAHME JUCHUIIJINHBI
5.1. Pa3;le.m>l AUCIHMUIIJINHBI 1 BH/1bI 3aHATHA
Ne i/m HammenoBanwue pazgena Jlek- JIab. [paxkr. CPC | Bcero Dopmupy-
JICTIATUTAHBI ouu | paboTBl | 3aHATHUA 4acoB €MBIe KOM-
(Ge3 MCTCHIUH
9K3.) (OK, IIK)
JluHuy nepenayn M ycrpoiicTBa -
peAasu uycrp 4 - 4 58 72 OIIK-3,
CBU [IK-6
AHTeHHBI OIIK-3
4 4 2 95 108 '
[IK-6
Hroro 8 4 6 153 180
5.2. Conep:xanue pa3iesioB JeKIIHOHHOIO Kypca
Ne | HaumeHnoBaHue Copepxanue pazaena Tpyno- | ®opmupyemsle
/o | paszena EMKOCTh | KOMITCTCHITUH
JIACITUTUTHHBI (uac.) (OK, TIK)
JInHuM nepegayn u 4 OIIK-3
yerpoiictBa CBY
1 | Jluanm nepegaun OcHoBsl Teoprun. KoakcrnanbHbIe, BOTHOBOTHBIC H 2
MIOJIOCKOBBIC JINHUH, THITHI BOJIH; TEXHHYCCKIE
mapaMeTphl U XapaKTEPUCTHKH, COTTIACOBAaHHUE C
Harpy3Kkom.
2 | Ycrpoiicrea CBU MuoronontocHuku CBY 1 BOJIHOBBIE MATPULIBI, UX 2
cBoiictBa. Kackannble coequnenus [laccuBHbie
ycTpoiictBa CBY: Harpy3kH corjlacOBaHHBIE,
aTTEHIOATOPEI, (pasoBpamarend, GeppuUTOBEIC
UPKYIIATOPHI, HAIIPABJICHHBIC OTBETBUTEIIH.
AHTEHHBI 4 OIIK-3
3 | OcHoOBBI TEOpUU U Knaccudukanus anteHH. 30HBI H3TY4YCHHUS. 2
TEXHUKH aHTEHH. [TapameTpsl 1 XapakTEPUCTUKH MEPEAIOIINX U
NpUEMHBIX aHTEHH, HH)XEHEPHBIE METO/IbI pacyéra.
OcCo0eHHOCTH aHTEHH PAa3JINYHOTO HA3HAUCHUS U
JTAAITa30HOB.
4 | BubparopHsie u BubparopHble aHTCHHBI: JINHEHHBIH, TIETICO0pa3HbIH, 2
anepTypHbIe IITBIPEBOM, CXEMBI X BO30YKIEHUsI, CIIOCOOBI
AQHTEHHBI pacimpeHus pabouero auarnasoHa, MPUMEHEHNS.
AnepTypHble aHTEHHBI: BOJJHOBOHBIE U PYIIOPHBIE,
JIMH30BBIC U 3ePKaJIbHBIC, UX PA3HOBUIHOCTH.
BHeHsist 1 BHyTPEHHsIS 331241 aHAJIN3a allepTYPHBIX
AaHTEHH U MeTobl pacuéra. KoHcTpykiuu u
XapaKTePUCTUKHU, IPUMEHEHHSI.
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5.3 Pazgeabl AUCHUIVIMHBI W MEKIUCHHUIUIMHAPHBbIE CBSI3M ¢ O0ecneYnBAKIIHMH
(mpeapiaymumMm) U odecneynBaeMbIMHU (MOCTEAYOIMMH) TUCHUNIINHAMMA

Ne HaunmenoBanue obecrieunBaronmx | Ne Ne pa3znenoB naHHOW TUCHMIUIMHBL U3 Tabi.5.1, ais
n/m | (mpeapIymuX) 1 00ecrieunBaeMBbIX KOTOPBIX HEOOX0IMMO H3yUeHHE 00ECTIeYHBAIOIINX
(mocnenyromux) AUCUUILTUH (npenpLaynyx) U obecrneynBaeMbIX (IIOCIIETYIOIHX)
JUCLUTUIMH
1 | 2 | 3 | 4
IIpenmecTBy0muUe THCIUIIIHHBI
1 OcHOBBI TEOpUH LIeTICH + + - -
2 DneKTpoIUHAMUKA U + + + -
pacnpoCcTpaHEHHE PagHOBOIH
ocaenyommue AUCHUILIHHBI
1 | IIpoexTupoBaHue + + + +
PaAMOTEXHUYECKUX CHCTEM

5.4 CoorBercTBHEe KOMIIeTeHUHH, GopMHpPYyeMbIX NPH H3yYeHHHM JAWUCUMILIMHbI, © BHI0B

3aHATHH
Komnerenun JI JIP II CPC DopMBbl KOHTPOJIS
OIIK-3 + - - + Ornpoc Ha TeKIUsix, KOHTPOoJbHas padoTa. DK3aMeH.
IIK-6 - + + + Ormpoc Ha 1abopaTOpHBIX paboTax U MPAKTHUECKUX

3aHATHAX. CBOEBPEMEHHOE BBIIIOJIHEHHE 3a1aHHH 110
MPaKTHYECKIM 3aHATHAM, 3alIUTa 0TIETA 1o J1abopa-
TOpHBIM pabotam. KoHTposbHas pabdoTa.

JI — nekuws, JIP — naboparopHas padora, I1 — npaktuka, CPC — camocrositenbHas paboTa CTyIeHTa.

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

He npenycMoTpeHo y4eOHBIM MIIaHOM
7. JABOPATOPHBINA IPAKTUKYM (4 uaca)

Ne paznena Bo3mMorxHBIE HAMMEHOBaHUS 1a00PaTOPHBIX PaboOT Tpynoémkocts OK, IIK
JUCTUTUTAHBI (dac.)
2 HccnenoBanue quarpaMmbl HalIPaBJIEHHOCTH 4 [IK-6
napaboINIecKoi aHTEeHHBI 10 H3MEPEHHSM IT0JISl B AaTbHEH
u OJIVDKHEH 30HaX
2 HccnenoBanue BIMSHUS PACIIPENEIICHUS N0 B PACKPbIBE 4 I1K-6
aHTEHHBI Ha e€ JMarpaMmy HarpaBJIeHHOCTH
2 HccnenoBanue ko3 PUIIEHTa yCHIICHHS PYTTOPHBIX aHTEHH 4 I1K-6
2 HccnenoBanue AMAIEKTPHUECKUX aHTEHH 4 I1K-6

8. NIPAKTUYECKMUME 3AHSITHUS (6 yacos)

Ne paznena Tpymo- | OK, IIK
JUCIUATIINHBI HanMeHnoBaHmMe nmpakTHYECKUX 3aHATHM (TI0 2 Yac.) EMKOCTb
(dac.)
1 Pacuér napameTpoB KOaKCHANbHBIX U BOJIHOBOJHBIX JTMHUAN 2 OIIK-3,
TIK-6
1 HarpyxenHble 0Tpe3Ku pHIEPOB U UX COTTIACOBAHHUE 2
3 Pacuér napameTpoB U XapakTEpUCTUK aHTEHH 2

CornacoeaHa Ha noptane N2 16779




9. CAMOCTOSATEJBbHAS PABOTA (153 yaca)

Ne | Pa3znmenst TemaTnka caMOCTOSTEIBHOM PabOTHI Tpyno- | Kommneren- | KoHTposb BblONIHEHUS
1/ | IUCUIUTUTHHBI U3 (Oemanuzayus) EMKOCTh §1707§ paboThI
m | Tabm. 5.1 (uac.)
1. 1-4 [IpopaboTka JeKIMOHHOTO MaTepHaa u 90 OIIK-3, KoncnekTsl, onpocksl,
BOIIPOCOB, BEIHECEHHBIX Ha M3Y4EHHE. KOHTpOJIbHas paborTa.
2. 1-4 IToaroToBKa K MPaKTUYECKUM 3aHIATHSAM, 63 OIIK-3, [IpoBepka qoMaIIHUX
J1a00paTOPHOI U KOHTPOJIBHO paboTam. T1IK-6 3a/aHuii, OTIETOB 10
nabopaTopHOH 1
KOHTPOJILHOH paboTam.
Bcero 153

HaumeHnoBanne KOHTPOJIBLHBIX padoT:

=

JIunanu nepenaun CBY.
Yerpoiictea CBU.
3. AneprypHble aHTCHHBI.

no

10. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

He npexycMoTpeHo yueOHBIM TIIIaHOM

11. BAJVIBHO-PEUTUHI OBASI CUCTEMA

He npexycMoTpeHo y4eOHBIM IIJITaHOM

12. YYHEBHO-METOJUYECKOE U THOOPMALIMOHHOE OBECIIEYEHHE

JUCHUIIVHDI.

12.1. OcHoBHAs JUTEpaTYypa

1. VYcrpoiictea CBY u anTeHHb! [ D1eKTpOHHBINA pecype]: Yuebnoe nocobue / 3amorpuHCcKkuii B.

A., IManruna JI. K. — Tomck: TYCVYP, 2012. — 223 ¢. Pexxum gocryma:

http://edu.tusur.ru/training/publications/712

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

3. VYerpoiictea CBY u anTenHsl. [IpoektupoBanue (pazupoBaHHBIX aHTEHHBIX PEIIETOK/ MO pell.
J.1. Bockpecernckoro. — M.: Pagnorexuuka, 2012. — 744c. (10 3k3.)

12.2. JlonoiHUTEIBLHAS JIUTEPATypa

4. VYcrpoiictea CBY wu aHreHHbl: YueOnuk s By3oe/ .M. Bockpecenckuiét u ap. — M.:

Pamnorexnmka, 2006. — 375¢. (20 3k3.)

5. CazonoB /.M. Antennsl u ycrporictea CBY: YueOHuk aiist By30B. — M.: Beiciiast mikosa, 1988. —

32¢. (18 7K3.)

6. Yerpoiictea CBY u antenns!. [IpoexTupoBanue (hpa3upoBaHHBIX aHTEHHBIX PEIIETOK/ MO Pe.
J.1. Bockpecenckoro. — M.: Paguorexuuka, 2003. — 632c. (21 3k3.)
7. Texuudeckas 3JeKTpoauHaMuKa: YueOHoe rmocodue it By3os/ FO.B. [IumenoB u ap. — M.:

Panno u cBs3p, 2002. — 536 c. (22 3K3.)

8. CBepXLHMPOKOMNOIOCHBIE MUKPOBOJIHOBEIE ycTpoiicTBa/ of pend. A. I1. Kpennukoro,
B. I1. Memanosa. — M.: Pagno u cBs3b, 2001. — 560 c. (33 7k3.)
9. ®panun A.3. AHTeHHO-(GuUaepHbIe yeTpoiicTBa. — 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 MOCOOHS M TPOrpaMMHOe odecrneyeHne
12.3.1 O6s13aTesibHBIE Y4eOHO-MeTOANYECKHE OCOOH:
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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

12. Tomuu I'.I". AHTenns! 1 Gunepbl. COOpHUK 3a1a4 ¢ opMyIaMH U PELICHUSIMHU [ DIEKTPOHHBIH
pecypc]: YuebHoe nocodue (yueOHO-METOAMUECKOE MOCOOHUE 10 MPAKTUISCKUM 3aHSATHSIM ). —
Tomck: TYCYP, — 2012, — 237¢. Pexxum nocryna:
http://edu.tusur.ru/training/publications/2795

13. Yerpotictea CBY u anTeHHBI [ DeKTPOHHEIHN pecypc]: YdeOHoe MeToamdecKoe mocoone
(yueOHO-MeTOIMUECKOE TTOCOOME TI0 TIpakTHdecKuM 3auaTusaM) / [omun I'.I., 3amoTpuHCckuii B.
A., lllanruna JI. U. Tomck: TYCVYP, — 2012. — 163 c¢. Pexxum nocryma:
http://edu.tusur.ru/training/publications/715

14. CxansipHbIii aHaMM3aTOp MapameTpoB nerneit P2M [DnektponHsIii pecypc]: PykoBoacTBo k
naboparopnoii padore/ I'.I'. ['ommH, A.B. ®@areeB. — Tomck: TYCYP — 2013 — 47 c. — Pexxum
nmoctyna: http://edu.tusur.ru/training/publications/3729

15. HccnenoBanue BIUSHUS pacnpeelIeHuUs OISl B PACKPBIBE aHTEHHBI Ha €€ AnarpaMMy
HANPaBJICHHOCTH [ DNEKTPOHHBIH pecypc]: PykoBoacTBo k nmabopatopHoii padore / ['ommun I, T,
®ateeB A.B., llanruna JL.U.— Tomck: TYCVYP, 2013. — 28 c. Pexxum noctyma:
http://edu.tusur.ru/training/publications/3699

16. MccnenoBanue quarpaMMbl HAIIPaBICHHOCTH apaboIMiecKoi aHTeHHBI 10 I3MEPEHHUSIM TIOJIS B
JabHEW U OMrKHEH 30HaX [ DNeKTpoHHbIH pecypc]: PykoBocTBo k mabopaTopHoii padore /
TlNommu I'.T'., ®@areeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum mocryma:
http://edu.tusur.ru/training/publications/3700

17. UccnenoBanue ko GUIMEHTA yCUIICHUS PYIIOPHBIX aHTEHH [ DJIEKTPOHHBIH pecypc]:
PykxoBoacTBo k 1abopatoproii padore / ['omun I'.I., dareeB A.B. — Tomck: TYCVYP, 2013. — 27
c. Pexxum nocryna: http://edu.tusur.ru/training/publications/3723

18. HccnenoBanue AU3IEKTPUIECKUX aHTEHH [DNEKTPOHHBIN pecypc]: PykoBoacTBO K
naboparopHoit padote / ['ommn I'.I'., dateer A.B. — Tomck: TYCVYP, 2013. — 23 ¢. Pexxum
nocrymna: http://edu.tusur.ru/training/publications/3722

19. VccnenoBanue peppuUTOBBIX BEHTWIICH U IIUPKYIATOPOB [ DIEKTPOHHBIN pecypc]: PykoBomcTBo k
naboparopHoii padote // [Tagycosa E. B., Cokonora K. M., Hukudopor A.H., ®atees A.B. —
Tomck: TYCYP, 2013. — 27 ¢. Pexxum moctyma: http://edu.tusur.ru/training/publications/3730

20. Yerpotictea CBY u anTeHHBI [ DNEKTPOHHEIHN pecypc]: Y4eOHO-MeTOAMIECKOe MOCOOHe o
OpraHMU3aliU caMOCTOATEIbHOMN pa0oThl cTyneHToB / I'. I'. ['omun — Tomck: TYCYP, 2010. — 42
c. Pexxum mocryna: http://edu.tusur.ru/training/publications/7

12.3.2 YueOHO-MeTOANYECKHE TOCOOHS IJISl JIUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS
Y4eOHO-MeTOINYEeCKHEe MaTePHAaIIbI U1l CAMOCTOSITEILHON M ayTUTOPHOI paboThI
o0yyaroImuxcst U3 4ucia HHBAIUIOB MIPEJOCTABIAIOTCS B OpMax, aJalTHPOBAHHBIX K
OTPAaHUYEHUSM HX 37I0POBBS H BOCTIPUATHS WH(POPMALINH.
Jns nn ¢ HapyleHUsIMU 3peHMs
- B (hopMe DIEKTPOHHOTO TOKYMEHTA;
- B [I€YaTHON (popMe YBEITUUEHHBIM ILIPUPTOM.
J1st IuL ¢ HApYLIEeHUsIMH cJIyXa!
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
— B Ie4aTHOM Gopme.
J1st 1 ¢ HApYLIeHUsIMHU OTIOPHO-IBUIaTeIbHOI0 anmnapara:
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B Me4aTHOU opme.

12.4 Ba3bl JaHHBIX, THPOPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI H TPedyemoe
nporpaMMHoe odecreyeHue

1. Springer Journals — momHOTEKCTOBAsE KOJUICKIHSI DJICKTPOHHBIX )KYPHAJIOB M3/1aTEIbCTBA
Springer. [DnexTponnslit pecypc]. URL: http://link.springer.com/

2. OOpa3zoBareibHbIl MopTasl B cBOOOAHOM joctyne: «®Pusnka, XUMHUS, MaTeMaTHKa
CTyIeHTaM U WKoibHUKaM. OOpazoBatenbHblil poekT A.H. Baprunay. [DnekTpoHHbII
pecypc]. URL http://iwww.ph4s.ru/; (nata obpamenus 14.01.2017)
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13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

13.1 O61mue TpeOOBAHUA K MAaTEPUATbHO-TEXHUYECKOMY 00eCTeYeHUI0 11 CHUIITTHHbI

Jns mpoBeneHUs 3aHATHH JIEKIUOHHOIO THIA, TPYNNOBBIX M HMHAUBHAYAJbHBIX
KOHCYJIbTAUMH, TEKYyNero KOHTPOJSA H TMPOMEKYTOYHONH aTTecTalMu UCIOJIb3YIOTCS
yueOHbIe ayAUTOPHUM, C KOJUYECTBOM IOCAJOYHBIX MECT He MeHee 22-24, o0opynOBaHHBIC
JIOCKOW M CTaHIapTHOW y4eOHOM Mebenbio. VIMeloTes HarjsaHble MOCOOUs B BUAC MPE3CHTAINN
0 JIEKIMOHHBIM pa3jieiaM JTUCIUIUIUHEL.

s mpoBeneHUs J1a0OPATOPHBIX 3aHATHI HCIONB3yeTCs y4eOHO-UCCIIeOBATEIbCKAS
nabopatopusi «MHUKPOBOJHOBAsT TEXHHKa», pacmoyiokeHHas 1o azapecy 634034, r. Tomck,
Bepmmmannaa yimuna, a. 74, 3 arax, aya. 328 PTK. CocraB obopymoBanus: ydeOHas MeOeb;
KoMIbloTepsl kiacca He Hmke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB c
IIMPOKOIIOJIOCHBIM J0CTyrnoM B Internet,— 12 miT; TUIEH3MOHHOE MPOrpaMMHOE oOecreueHue,
nakeThl Bepcuei ne Hike: Microsoft Windows XP Professional with SP3; Visual Studio 2008
EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5;
u3MepuTeNbHble Mpuoopsl U yerpoiictBa CBY nuanaszona (ckaispHbie U BEKTOPHBIE U3MEPHUTENIN
napaMeTpoB LereH, ocuuIorpadbl, TeHEPATOPhl U MPUEMHUKH, U3MEPHUTEILHBIC JIMHHH).

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

s camocTosiTeJIbHOM PadoOThI UCHOJNB3YyEeTCsl ydyeOHas ayauTopusl (KOMIIBIOTEPHBIN
KJlacc), pacmnonoxeHHass mo azapecy 634034, r. Tomck, Bepmmnuna ynuna, n. 74, 3 osrtax,
ayn.337-b. CocraB obopynoBanms: YueOHas mebensb; Kommbrorepsl kiacca He Hrbke [I19BM
INTEL Celeron D336 2.8I'Tu. - 10 mr.; Komnberoteps!l noakmodersl k cetu MHTEPHET u
00ecreunBarOT JOCTYyI B DJEKTPOHHYIO  HHGOPMAIIMOHHO-0Opa30BaTEIIbHYIO  Cpedy
YHUBEPCUTETA.

13.2 MaTepI/laﬂbHO-TeXHI/I‘IeCKOG odecneyeHue AUCHUIIJIMHBI ISt JIMI] ¢ OrPAaHUYCHHBIMUA
BO3MOKHOCTSIMU 310POBbS

OcBoenune nucruiumHbl JmnamMu ¢ OB3 ocymiecTBisieTcss ¢ HCIONB30BAHHEM CPEJICTB
o0ydeHus 00IIETo U CreNruaibHOrO Ha3HAYCHHUS.

[Ipn 0oOy4YeHWH CTYACHTOB C HApPYIICHUSIMH ClIyXa HPEeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWJIMBAIOIICH anmapaTypbl, MyJIbTHMEAMUHBIX CPEJACTB M JIPYTUX TEXHHUUYECKUX CPEICTB
npuéma-tiepeaun yaeOHoW HHpopMamuu B TOCTYITHBIX (opMax JUIsl CTYICHTOB C HAPYIICHUSIMU
CIyXa, MOOWJIBHOW CHCTEMBI OOY4YeHHs JUIsl CTYACHTOB C HWHBAJIMIHOCTHIO, MOPTATHUBHOMN
WHAYKIIHOHHOW CUCTEMBI. YdeOHas ayJuTOpHs, B KOTOPOU 00yJaroTCs CTYICHTHI C HAPYIICHHEM
ciyxa, 000pyI0BaHa KOMITBIOTEPHOM TEXHHUKOM, ayTMOTEXHUKOH, BUACOTEXHUKOMN, DIIEKTPOHHOMN
JIOCKOM, MYJIbTUMEUUHON CUCTEMOM.

[Tpr 00y4eHUM CTYACHTOB C HAPYIICHUSIMH 3PECHUSIMH TMPEIYCMOTPEHO HCIIOIH30BAHHE B
JICKITMOHHBIX W YYE€OHBIX AayJAWTOPHSIX BO3MOXXHOCTH TIPOCMOTpa YyIAJICHHBIX OOBEKTOB
(HampuMep, TeKCTa Ha JIOCKEe WJIM Cllaiijla Ha KpaHe) NpU MOMOIIU BHJICOYBEIUYHUTENCH IS
YIJICHHOTO MTPOCMOTpA.

[lpy 0OOy4YeHWH CTYJNCHTOB C HAPYIICHUSMH OIOPHO-JBHUraTeJIbHOTO  ammapara
UCTIONIL3YIOTCSl QJIbTEPHATHBHBIC YCTPOHCTBA BBOJAA WH(MOPMANMHA W JIPYyTUe TEXHUYCCKHE
cpencTBa mpuéma-mepenadd ydeOHoOM MH(oOpManuu B JOCTYNMHBIX (GopMmax A CTYIACHTOB C
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HapyLICHUSIMUA OIOPHO-IBUTaTEILHOTO anrapara, MOOUIBHON CUCTeMbl 00ydeHUs I JIOJEH C
MHBAIUIHOCTBIO.

14. ®OHJ OOEHOYHbIX CPEACTB U METOANYECKHUE
PEKOMEHJALHWHA I1O OPTAHU3AIIUU U3YUYEHUA JUCHUITINHBI

O0BéM yacoB, MPEAYCMOTPEHHBIX YUCOHBIM IIAHOM JUISI U3YyYEHUS TUCIUIUIMHBI, I10-
3BOJISIET OCBETHTH TOJBKO HamOOJiee Ba)KHBIE MOMEHTBI U PACKPBITh 0a30BBIC MOHSATHS IPH
yreHUW Jiekuuil. [loaToMy mnpu peanw3anmMM HpOrpamMMbl CTYAEHTBI JIOJDKHBI paboTaTth
CaMOCTOSITENIbHO KaK TNPU TOBTOPEHHM JICKIIMOHHOTO MaTepuaia, TaK M IMPH IOATOTOBKE K
7a00paTOPHBIM M TPAKTHYECKUM 3aHATHSAM, K KOHTPOJBHOH paboTe WM KOJUIOKBHYyMY. st
obecrieueHns 3(H(HEKTUBHOTO YCBOCHHSI CTYJCHTaAMU MaTE€PUAIOB AMCIUILTUHBI HEOOXOIMMO Ha
MEPBOM 3aHATHH TO3HAKOMHTH UX C OCHOBHBIMU TMOJIOKCHHSIMH W TPeOOBaHUSMHU paboueit
POTPaMMBI, C TOJICKANMMH H3YyYCHHUIO TEMaMH, CIIMCKOM OCHOBHOW M JIOTIOJHUTEIBHOW
auteparypel. Ha nexnusix HeoOxomumo oOpaimath BHUMaHHE Ha OCOOCHHOCTH MPUMEHEHHS
paccMaTpMBaEMOro Mmarepuaja B MOCICIYIOIIMX Kypcax, a Takke B  Oymymien
po(hecCUOHATILHON e TENbHOCTH.

14.1 OcHoBHbIe TPeOOBaHUA K (POHY OLIEHOYHBIX CPEICTB U METOAHYECKHE
peKoMeHIauu

@DOoH/1 OIICHOYHBIX CPEICTB U THIIOBBIC KOHTPOJIBHBIC 3a/IaHUS, HCIIOJIB3YEMBbIC JUIS OIICHKH
chOPMUPOBAHHOCTH W OCBOCHHUS 3aKPEIUICHHBIX 3a JIUCUUIUIMHOM KOMIIETCHIIMH MpHU
NPOBE/ICHUH TEKYIICH, POMEKYTOYHON aTTECTAIlMK 0 JUCIHUILTUHE NPUBEAEH B MPUIOKCHUH
K pabouel mporpamme.

14.2 TpeOoBaHus K (pOHIY OLEHOYHBIX CPEICTB ISl JIMI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI

Jlns  CTYZeHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSMH 37I0POBBSI  MPEAYCMOTPEHBI
JIOTIOTHATEIFHBIC OIICHOYHBIE CPEJICTBA, IEPEUCHb KOTOPBIX YKa3aH B TaOJIHIIC.

Taﬁ.lmua 14 — I[OHOJIHI/ITGJII)HLIC CpeaACTBA OLICHUBAHUSA NJIH CTYACHTOB ¢ UHBAJIUAHOCTBHIO

Kateropuu Buabl 10NM0IHUTEIBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OIIEHKH
CTYA€HTOB CpeaCTB pe3yabTaTOB 00yUeHHs

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

IIpeumyiecTBeHHO

C HapyIIeHHsIMH CITyXa
MUChbMEHHAs MTPOBEpKa

C HapymIeHUSIMHI

CobecenoBaHue 1o BOIIPOCaM K 3a4eTy,

IIpenmyiiecTBEHHO yCTHas

3peHust OIIpOC MO TEPMHUHAM poBepKa (MHAWBUAYAIBHO)
C HapymeHusIMHI Pemenne qucTaHIMOHHBIX TECTOB,

OTIOpHO- KOHTPOJIbHBIE PA0OTHI, MMCHMEHHBIE [IpenmytiecTBeHHO
JBUTaTEIbHOIO CaMOCTOSITEIbHBIE PA0OTHI, BOIPOCHI K JTUCTaHIIMOHHBIMHU METO/IaMHU
anmnapara 3a4eTy

C orpaHuyueHUsIMHA 10
00IIeMe TUITTHCKUM
MTOKa3aHUAM

TecTpl, MUCEMEHHBIE CAMOCTOSTEIEHBIC
paboThI, BOIIPOCHI K 3a4€Ty, KOHTPOJILHbIE
paboTHI, YCTHBIE OTBETHI

[TpenmyIIeCTBEHHO MTPOBEPKA
METOJAMHM, UCXOIS U3
COCTOSIHFSI 00yUaroIerocs Ha
MOMEHT IIPOBEPKHU

14.3 MeToauyeckne peKOMeHAAUMHU 10 OLEHOYHBIM CPeICTBAM IJIS JIUIL €
OrpaHMYeHHBIMHU BO3MOKHOCTAMM 310POBbSI

s crynentoB ¢ OB3 npenycmatpuBaercss qoctymnHasi ¢popMa MpenoCcTaBlIeHUs 3aJaHul
OLICHOYHBIX CPEJICTB, @ UMEHHO:
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e B IICUaTHOH (opme;

e B IIeYaTHOU (popme C yBeIIMUEHHBIM MIpUPTOM;

e B (opMe AIEKTPOHHOTO JOKYMEHTA;

® METOJIOM YTCHHS aCCHCTEHTOM 3a/IaHUs BCIYX;

® TPEJOCTaBIICHHUE 3aJJaHHs C CIIOJIb30BAHHEM CYPJIOTIEPEBO/IA.

CryaeHTaM ¢ WHBJIMIHOCTHIO YBEIMYMBAETCS BpEMs Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIbHbIE BONpPOCHL. JIJIs TakuX CTYIEHTOB IMpelycMaTpuBaeTcsi JOCTymHas ¢opma
NPEOCTaBIICHHS OTBETOB HA 33J]aHUs, & UMEHHO:

® [HCHMEHHO Ha Oymare;

e Ha0op OTBETOB Ha KOMITbIOTEPE;

e HabOp OTBETOB C HCIIOJIb30BAHUEM YCIYT aCCHCTEHTA;
® IIpe/CTaBJIEHUE OTBETOB YCTHO.

[Ipouemypa oleHUBaHUS PE3YJIbTATOB OOYYEHUS HWHBAIUIOB 10  JUCIHILIUHE
npelycMaTpuBaeT MpeaocTapieHe HHpopMauu B hopMax, aJanTHPOBAHHBIX K OTpPaHUYEHUSIM
UX 3JI0POBbS U BOCIIPUATHUS HH(DOPMAIIH:

JJist M1 ¢ HAPYIIEHUSIMU 3PeHus
- B (hOpMe DIEKTPOHHOTO TOKYMEHTA;
- B [I€YaTHON (popMe YBEIUUEHHBIM ILIPUPTOM.
J1st Iun ¢ HApyLIeHUsIMH ciIyXxa:
— B (hopMe AIEKTPOHHOTO JOKYMEHTA;
- B I€4aTHOM opme.
J1st un ¢ HapyLIeHUsIMHU OTIOPHO-IBUIaTeIbHOI0 anmnapara:
— B (hopMe AIEKTPOHHOTO JOKYMEHTA;
- B II€YaTHOM opMme.
[Ipu HeoOxomuMocTH AJigs OOydYaOMUXCS C WHBAIMIHOCTBIO TMpoLeaypa OLCHUBAHUS
PE3yIabTaTOB OOYUYECHHUSI MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.
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INPUJIOKEHME 1

MHHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUMCKOM ®EJEPAIIMA
denepanbHOE TOCYAaPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOE YUPESIKICHUE
BhICIIIETO 00pa30BaHUs

«TOMCKHMI T'OCYJIAPCTBEHHBIA YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PAAUMOIJEKTPOHUKN» (TYCYP)

YTBEPXJIAIO
IIpopekTop no yuedHoii padore

ILE. Tposin
« » 2017 r.

®OH/I OHEHOYHbBIX CPEJICTB 11O YYEBHOU JUCHUITIJIMHE
«YCTPOMCTBA CBEPXBBICOKOM YACTOTHI U AHTEHHDBI»

YpoBeHb 0CHOBHOI1 00pa3oBaTe/IbHOI porpaMmmsbl _bakanaBpuar

Hanpasiaenue noaroroBkn 11.03.01 — PajimoTexHuka

HpO(l)I/IJIb «PagruoTeXHMYECKHUE CPEACTRA NIEpeIaduu, IpueémMa u O6Da6OTKI/I CHUT'HAJIOB»

®opma o0yueHust 3a04Has

dDakyJabTeT 3aounslii ¥ Beuepuuil hakyaprer (3uBD)

Kadenpa TenexomMMmyHMKanui U 0OCHOB paguotexHuku (TOP)
Kype 3 Cemectp __5,6

YueoOnblii njan Haoopa 2016 roaa
Pa3zpadoruunk:

IIpo¢. xa¢p. CBU u KP I'omun I'.T'.
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Konrtpomnsnas padora: 6 cemectp
DK3aMmeH: 6 cemecTp

Tomck 2017

1. BBenenue

®onp oneHouHBIX cpencts (OOC) sBiseTcs NPUIIOKESHUEM K pabodeii mporpaMme TUCIUTUIAHBL «Y CTPOHCTBA
CBEPXBBICOKOI YaCTOTHI M AaHTCHHBI» M IPEICTABIACT COO0H COBOKYITHOCTH KOHTPOJIBHO-M3MEPUTEIIBHBIX
MaTepHalioB (KOHTPOJIBHEIE pabOTHI, TECTHI U AP.) U METOJOB HX HCIIOJIb30BAHUS, IPESAHA3HAUYCHHBIX VIS
M3MEPEHUs] YPOBHS JIOCTHIKECHUS CTYAEHTOM YCTAaHOBIICHHBIX PE3YJIbTATOB O0Y4EHHUS.

®OC no mucuumirHe «Y CTPOWCTBa CBEPXBBICOKOM YaCTOTHI M @aHTEHHBI» UCIIOIB3YETCs IPH POBEACHUH
TEKYIIIEro KOHTPOJISl YCIIeBaeMOCTH (KOHTPOJIbHBIE TOYKHM) U IPOMEKYTOUHO aTTEeCTalllH (3a4€T) CTY/ICHTOB.

[epedeHp 3aKpeIuICHHBIX 33 AUCUMIUIMHON KOMIETEHIMH pUBeIeH B Tadmue 1.

Tadanua 1 — [epedens 3aKkpensieHHBIX 32 THCHUNJIMHON KOMIIeTeHIHIT

Kon ®opMyJIMPOBKA KOMIIETEeHMHU Iranbl GOpMHUPOBAHMS KOMIIETEHIUH
OIIK-3 | cocoOHOCTh pemaTh 3a1a9n 3HATDb.
aHaJIM3a U pacyeTa XapaKTepUCTHK — TpPUHLMIBI  JEHCTBUS, OCHOBHBIE  MapaMeTpbl U
SIIEKTPUYECKUX TIETIei XapaKTePUCTUKH, KOHCTPYKIMU U Ha3HAYEHHE THIOBBIX
yctpoiicte CBY u aHTeHH B pPaJIHOTEXHUYECKUX
CUCTEMAX;
YMeThb.!

— BBINOJHATh MaTEMaTHUYECKOE MOJEIMPOBAHUE YCTPOWUCTB
CBY u aHTEeHH IO THIOBHEIM METOJMKAM, B TOM YHCIIE C
HCIOJIb30BAHUEM CTAHIAPTHBIX IAKETOB MPUKJIAJHBIX
MIPOTPaAMM;

BJIAJE€Th.

— OCHOBHBIMH METOJaMU pacyéra M SKCIEPUMEHTAIbHBIX
uccienoBaHuil  guaepHbIX JuHHH, ycrpoiictB CBY m

AHTEHH.
IK-6 TOTOBHOCTH BBIMNOJHSTH PacueT u 3HATD.
MIPOEKTUPOBAHUE JI€TaJIECH, Y3II0B 1 — TpPUHIWIB  JEHCTBUS, OCHOBHBIE  MapaMeTpbl U
YCTPONCTB pagqloTEX HUIECKHUX XapaKTePUCTUKH, KOHCTPYKIIMM U Ha3HAYEHHE THIOBBIX
CHCTEM B COOTBETICTBHH C ycrpoiicte CBY u aHTeHH B paJHOTEXHHYECKHX
TEXHUYECKUM 3aaHHEM C chcTeMax,
YMeTb.!
HCTIOJIb30BaHUEM CPEJICTB .
— BBIOJHATH MaTEMAaTHIECKOE MOJICIUPOBAHHUE YCTPOWCTB
aBTOMATHU3AIMH TPOSKTUPOBAHHS
CBY u aHTEHH MO THIIOBLIM METOJIMKAM, B TOM 4YHCIIE C
WCTIONB30BaHUEM CTAaHAAPTHHIX TIAKETOB MPUKJIATHBIX
porpamm;
BJIAJIETh.

— OCHOBHBIMH METOJaMH pacdéra M HKCHEPUMEHTATbHBIX
uccrenoBannii  punepHex JwmHUE, ycrporicte CBU u
AHTCHH .

OO61Me XapaKTePUCTHKH MTOKA3aTeIe M KPUTEPHEB OLICHUBAHKS KOMIICTCHIIMIA HA BCEX dTAmax MPUBEACHBI
B Tabume 2.

Taﬁ.lmua pa Oﬁume XapPaKTEePUCTUKH nokasareJiei u KPpUTEPUEB OLICHUBAHUA KOMIIETEHIUH Mo 3Tanam

Tlokazarenu u

3HaTh YMeTh Bianets
KpUTEpUU
OtnmuHo (BeicOokmi | OOnamaeT GaKTUICCKUMU U OOnagaer quana3oHoOM KoHTponupyer paboTy, MIpoBOIUT
YPOBEHB) TEOPETUYECKUMU 3HAHUSIMU B | MIPAKTUUECKUX YMEHUH, OLICHKY, COBEPIIEHCTBYET ACUCTBUS

npenenax u3ydaeMoi ooimactu  TpeOyeMBbIX ISl pa3BUTHS paboThI
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TBOPYECKHX PEIICHHH,
abcTparupoBaHus IpoodIeM

C IIOHNMAHUEM TPaHUIL
NIPUMEHUMOCTH
Xopomio (6a30Bbli  3HaeT (axThl, IPUHIUIIBL,
YpOBEHB) MIPOIIECCHI, OOMIKE TOHSITHS B
npezienax u3y4aeMoi oonacTu
VYnoenerBoputensHO | OO6nmamaeT 6a30BBIMH OOIIIMHA
(oporoBerit 3HAaHUSMH
YPOBEHB)

Ob6namaeTt nuamna3’oHoOM
MPAaKTUYECKUX YMCHUM,
TpeOyeMBIX ISl PEIICHUS
OTIpeieIeHHBIX IPo0IeM B
00JIaCTH HUCCIIETOBAHUS

BepeT OTBCTCTBCHHOCTH 3a
3aBCpUICHUEC 3a71a4 B
HUCCJIICOJOBAaHUU, HpI/ICHOCH.6J'II/IBaeT
CBOC€ IIOBCACHUC K
00CTOATEILCTBAM B pemeHnn

npobiem

O06agaeT OCHOBHBIMH
YMEHHSMH, TPeOyeMbIMU
JUTSL BBITTOJTHEHUS TIPOCTHIX
3a1a4

PaGoraer npu npsimom
HaOJIIOIEHU T

2. Peasqim3zanus KoMIeTeHITHNA

2.1 Komnerenuusa OITK-3

OIIK-3: crocoGHOCTH pemaTh 3a1a4 aHAJIN3a H PAcYeTa XapaKTePUCTHK JIeKTPHYECKHX Lenei.
Junst popMupoBaHUS KOMIIETEHIIMH HEOOX0IMMO OCYILECTBUTD PSIJl ATAIIOB.
Oransl HOPMUPOBAHKS KOMIICTEHIINHN, IPUMEHSIEMBIE UL 3TOTO BUJIBI 3aHATHH, M UCIIOIb3YEMbIEC CPEICTBA
OLICHWBAHMS IPEJICTABIEHBI B Tabnuie 3.

Ta6auna 3 — Itansl popMHPOBAHNS KOMIETEHIIHMH U HCIOJIb3yeMble CPeICTBA OLEHHBAHUS

CocraB 3HaTL YmMmerb Baagern
MPUHITUIEI JeHCcTBUS,
BBINOJHATH MAaTEMaTHIECKOe OCHOBHBIMH METOJJaMHU
OCHOBHBIE NTAPAMETPHI U N N
Coen- MozenupoBaHue ycrpoiicts CBY pacuéra u
Aep XapaKTEePUCTHKH,
1 aHTEHH I10 THIIOBBIM 9KCTIEPUMEHTAIIbHBIX
JKaHne KOHCTPYKLIMHU U Ha3HAYCHHE .
o METOJHKAM, B TOM YHCIIE C HccIeI0BaHui GpruaepHbIX
3TaNoB TUNOBBIX ycTporcTB CBY u M N
HCTIONI30BAaHUEM CTaHIAPTHBIX nuHUH, yerpoiicts CBY n
AHTEHH B PaJMOTEXHUIECKUX
MTAKETOB MPUKIAIHBIX IPOTPAMM aHTCHH
cucreMax
Jlexuuu Jlexuuu Jlexuuun
Buasi JlaGopaTopHble 3aHATHS JlaGopaTopHsbIe 3aHATHS JlaGopaTopHBbIe 3aHATHA
3aHATHI IIpakTuueckue 3aHATHUS. IIpakTudeckue 3aHATHA. IIpakTudeckue 3aHsTHA.
CamocTtosTenbpHas paboTa. CamocTtosTenbHas paboTa. CamocTrosaTtenbHast paboTa..
HUcnoun- Koncnekr KontponsHas pabora
N 3amuTa 1ab0paTOPHBIX
3yemMble YcTHBIA OTBET OdopmireHre OTYETHOCTH U 6
aboT
cpeacTBa Konrponbhas pabora 3amuTa J1abopaTOpHBIX padoT; g
. K3aMeH
OlleHHU- OKk3aMeH Koncnexr camocrosiTenbHOM
BaHUs pabotel. Dk3ameH

(DOpMyJ'H/IpOBI(a MoKa3zaTejed u KPUTCPUCB OLICHNBAHU ,I[aHHOﬁ KOMIICTCHIIMU TPUBCACHA B Ta6.]'II/II_[€ 4.

Tabéauna 4 — [loka3zaTeau 1 KPUTEPUHU OLEeHNBAHNS KOMIIETEHIIHN HA 3Tamax

IToxka3arenn
M KPUTEPUH

3HaThL

Ymernb

Baagern

OTian4yHo
(BbICOKMH
YPOBEHBb)

MPUHIUIEI JefcTBUS,
OCHOBHBIE NTAPAMETPHI U
XapaKTepUCTUKH,
KOHCTPYKLIUU U Ha3Haue-
HUE TUIOBBIX YCTPOUCTB
CBUY u aHTeHH B paguoTeX-
HUYECKUX CHCTEMax

CBOOO/IHO BBINOJIHATH
MaTeMaTHYECKOe MOJIEINpPO-
BaHue ycrpoiicts CBY u
AHTEHH 110 TUIIOBBIM METOH-
KaM, B TOM YHCJ€ C UCIOJIB30-
BaHUEM CTaHJAPTHHIX TAKETOB
MPUKIIAHBIX IPOTPaMM

OCHOBHBIMH METOJAaMH pacdéra
U 3KCIIEPUMEHTAIbHBIX
nccie0BaHui (QUAEpHBIX
Ui, ycrpoiicts CBY u
AHTEHH
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MIpeCTaBICHNE
O TIPUHIIUIAX JIeUCTBUS,
OCHOBHBIX MTapaMeTpax u

CaMOCTOSATEIHHO BBINOIHATH
MaTeMaTHYECKOE
MOJEIUPOBAHUE YCTPOUCTB

YaCTUYHO BJIAJEET OCHOBHBIMHU
METOJaMu pacuéra u
AKCIIEPUMEHTAIBHBIX

TeJbHO (T10po-
TOBbIii YPOBEHB)

KOHCTPYKLMH U
Ha3HAUEHUH TUMOBBIX
yctpoiicte CBY 1 aHTEeHH B
PaANOTEXHUYECKHUX
cucTeMax

CBUY u aHTEHH 10 THIIOBBIM
METOJMKaM, B TOM YHCJIE C
HCII0JIb30BAaHUEM CTaHAAPTHBIX
MaKETOB MPUKIAJIHBIX
porpamm

Xopowo o
. XapaKTepUCTHKAX, KOHCT- CBY 1 aHTEHH 10 THIOBBIM HCCIe0BaHNH (PUAEPHBIX
(Gasoberit PYKUMAX U Ha3HAYECHUHU METOAUKAM, B TOM YHUCIIE C muHUH, yetpoiicts CBY u
ypoBeiib) TUNOBBIX ycTpoiicTB CBU 1 | ncnonb30BaHUEM CTaHJApTHBIX | aHTEHH
AHTEHH B PaJlUOTEXHU- MaKeTOB MPUKIATHBIX
YECKUX CUCTEMAX IporpaMm
[aet onpenenenus [Toka3bIBaeT HEMONHOE, He- JleMOHCTpUpPYET HETIOIHOE,
IIPUHIUIOB ACHCTBHA, JIOCTaTOYHOE YMEHUE HENOCTaTOYHOE BIIQJICHUE
OCHOBHBIX IAPaMETPOB U BBINOJIHATh MaTEMATHYECKOE OCHOBHBIMH METOJAMH pacdéra
Yaosaersopu- XapaKTEePHUCTHK, MOJIENIUPOBAaHKUE YCTPONCTB U DKCIIEPUMEHTAIbHBIX

uccie0BaHui QUAEpPHBIX
muHUH, yetpoiicts CBY u
aHTCHH

2.2 Komnerenuus ITK-6

IIK-6: roToBHOCTH BBHIIOJHATH PacyeT H MPOEeKTHPOBAHME AeTaJIeil, y3J10B U YCTPOHCTB
PAIMOTeXHHYECKHX CHCTeM B COOTBETCTBHH € TEXHHYECKHM 3aJaHHeM C UCIO0Jb30BAHHEM CPEACTB
ABTOMATH3alU NPOEKTUPOBAHMS.

Jliist hopMHUPOBAHUS KOMIICTCHITUH HEOOXO0AUMO OCYIIECTBUTh PSIJ] ITAIIOB.

DTanel q)OpMI/IpOBaHI/ISI KOMIIETCHU MU, IPUMCHACMBIC 1JIA 3TOTO BUABI 33H$[TPII7[, 1 UCTI0JIb3YEMBIC CPEACTBA
OLICHMBAHHMS TIPEJICTABIICHBI B TaONHIE 5.

Tabauuna 5- Iransl popMUPOBaAHMA KOMIIETEHUMH U MCI0JIb3yeMble CPeACTBA OLleHUBAHUS

CocraB 3HarnL YmMmerhb Baagern
. BBINOJIHATh MaTEMAaTHIECKOE

NPUHLUIIBI JEUCTBHS, . OCHOBHBIMH METOAAMU

OCHOBHBIE NTapaMETPhl U MOAICITHPOBARHC yCTPOHCTS acyéra u
Conep- P P CBY u aHTEHH 1O TUTIOBBIM P

XapaKTePUCTHKH, KOHCTPYKIIUH SKCHEPUMEHTAIBHBIX
JKaHHe METOIHMKAM, B TOM YHCIIE C o

Y Ha3HaYCHUE THITOBBIX nccie10BaHui GpuaepHbIX
3TaNoB . HCTIONIb30BaHUEM CTaHAAPTHBIX M .

ycrpoiictB CBY u aHTeHH B muHui, yerpoiicte CBY n

MaKEeTOB MPUKJIATHBIX
PaIMOTEXHUYECKUX CHCTEMAax aHTCHH
porpamMm
Jlexuuu Jlexnuu Jlexuuun
Buasi JlaGopaTopHBIe 3aHATHS JlaGopaTopHBIe 3aHATHS JlaGopaTopHBI€ 3aHATHS
3aHATHH] IIpakTHyeckue 3aHATHA. [MpakTHyeckue 3aHSATHSL. [IpakTHyeckne 3aHATHS.
CamocrostensHas padora. CamocrostensHas padora. CamocrostensHas padora.
HUcnoan- Koncnekr Konrponpnas padora
N 3amuTa 1ab0paTOPHBIX
3yemMble YcTHBIA OTBET OdopmiteHre OTYETHOCTH U 6
abor
cpencrBa | KonrtpomsHnas pabota 3ammTa J1abopaTopHBIX PadoT; g
N K3aMeH

OlleHU- OKk3aMeH Koncmekt camocTosiTensHOM
BaHUs paboThl. DK3aMeH

q)OpMyJ'H/IpOBKa MoKa3aTejed u KPUTCPUECB OLICHUBAHUA )IaHHOﬁ KOMIICTCHIIMU IPpHUBECACHA B Ta6m/1ue 6.

Tabuuna 6 — Iloka3zareau U KPUTEPHHU OLICHHBAHNs KOMIIETEHIIMH HA 3Tanax

IMoxa3aren

3HarnL

YmMmern

Baagernb
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U U KpUTEPUH
MPHHIUIEI JEHCTBUS, CBOOOIHO BBIMOJIHSATH OCHOBHBIMH METOJAMH pacdéra
OCHOBHBIE NTAPAMETPHI U MaTEMaTHIECKOE MOJEINPO- U DKCIIEPUMEHTAIbHBIX
OT1iim4HO XapaKTEePUCTHUKH, BaHue ycrpoiicts CBY n HCCIIeAOBaHUN (DUICPHBIX
(BBICOKM KOHCTPYKLIMHY U Ha3Hayde- AHTCHH I10 TUIIOBBIM METOM- mHAl, yerporicte CBY n
YPOBEHb) HUE TUIOBBIX YCTPOMUCTB KaM, B TOM YHCJI€ C HCII0JIB30- AQHTEHH
CBUY u aHTeHH B paguoTeX- | BaHMEM CTaHAAPTHBIX TAKETOB
HUYECKUX CHCTEMax MPUKIIAJHBIX IPOrpaMM
IIpeJCcTaBICHUE CaMOCTOSITENIbHO BBINIOJIHATD YaCTUYHO BJIaJI€€T OCHOBHBIMU
0 MPUHIUNAX AEHCTBHA, MaTeMaTHYECKOe METOJAMH pacdéTra U
X OCHOBHBIX ITapaMeTpax U MOJIENIUPOBaHUE YCTPONCTB HKCIEPUMEHTANIBHBIX
60p01110“ XapaKTepUCTHKAX, KOHCT- CBUY u aHTEHH 110 TUIIOBEIM HCCIIeAOBaHUN (hUIECPHBIX
(Gasone1ii PYKUUSIX U HA3HAYEHUH METOJIMKaM, B TOM YHCJIE C mHAl, yerporicte CBY n
ypoBeiik) TUTIOBEIX ycTpoiictB CBU 1 | mcmonb30BaHUEM CTaHOAPTHBIX | aHTCHH
AHTEHH B PaJlUOTEXHU- MaKeTOB MPUKIATHBIX
YECKHX CHCTeMax porpaMm
[aet onpenenenus [Toka3piBaeT HemoJIHOE, He- JleMOHCTpuUpyeT HENOoIHOE,
MIPUHIUIOB ACHCTBHS, JIOCTaTOYHOE YMEHUE HEIOCTaTOYHOE BIIJICHUE
OCHOBHBIX IAPaMETPOB U BBINOJIHATh MaTEMATUYECKOE OCHOBHBIMH METOJAMH pacdéra
Ynosuersopu- N
XapaKTEPUCTHK, MOJIENIUPOBaHKE YCTPOUCTB U DKCIIEPUMEHTAIbHBIX
TeJLHO (Topo- N N
. KOHCTPYKLIUH H CBUY 1 aHTEHH N0 THIOBBIM HccIe0BaHuH (PUACPHBIX
roBbIH Ha3HAYEHUH TUMOBBIX METOJIMKaM, B TOM YHCJIE C nuHui, yerpoiicts CBY u
ypoBent) ycrpoiictB CBY 1 aHTeHH B | HCNOJIb30BaHUEM CTaHAAPTHBIX | aHTEHH
PaaIUOTEXHUYCCKUX TMaKeTOB NPUKIIAAHBIX
cucreMax porpaMm

3. TunoBbie KOHTPOJIbHBIC 3aIaHUS

JUnis peanu3aiiuy BhIIEIIEPEUHCICHHBIX 3a]a4 00YUIEeHHUS UCTIONIB3YIOTCS CIIEAYIONTIE MaTepHaIbl:
TUTIOBBIE KOHTPOJIbHBIE 33/IaHUS WU MHBIE MaTepHaIIbl, HEOOXOIUMBIE SIS OIICHKU 3HAHUH, YMEHHH, HABBIKOB U
(1K) ombITa AESTENLHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TIPOIIECCE OCBOCHUS
00pa3oBaTeIpHON MPOTPaMMBI, B COCTaBE:!

3.1 HammeHOBaHHE KOHTPOJIbHBIX PadoT:

4. Jluanu nepemaun CBY.
5. VYcrpoiictea CBY.
6. AneprypHble aHTCHHBI.

CozepxaHue 3aJaHUi KOHTPOJIBHBIX paboOT IPHBEACHO B yueOHO-MeToauueckoM nocobun [20].

3.2 HpaKanecmle 3aHATHUA II0 TEMaM:

1. Pacuét mapamMeTpoB KOAKCHAJILHBIX U BOJTHOBOJHBIX JTHHUH
2. Harpy»xeHHbIe OTpe3KH QHIEpOB U UX COITIaCOBaHHE
3. Pacuér nmapameTpoB M XapaKTePUCTHK aHTEHH

Vka3zaHus K MPaKTHYECKUM 3aHATHSM TPUBEICHBI B y4eOHO-METOMNYeCKuX mocodmsx [12, 13].

3.3 Bo3moxkHbIe Ha3BaHUS J1A00PATOPHBIX PadoT:

1. HccnemoBaHue AuarpamMMbl HAIIPaBICHHOCTH TapabOIUYeCKON aHTEHHBI 110 U3MEPEHHSIM OIS
B JaJIbHEN U OJIM>KHEN 30HaX

wn
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HccnenoBanue BIUSIHUS paclipeaeseH s oIS B pacKpbIBE aHTEHHBI Ha €€ TiarpaMMy HarpaBJIeHHOCTH
HccnenoBanne kodapduirieHTa yCHUIeHNs! pyHOPHBIX aHTEHH
4. HccnenoBaHue TU3JIEKTPUUYECKUX aHTCHH




VkazaHust K J1a00paTOPHBIM 3aHATUSAM IPHBENEHBI B ydeOHO-METOAMYECKUX HocoOusx [14-19].

3.4 BO]IpOCbI I IPOBEAEHUsI JK3aMeHa!

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

JInnuu nepenauu: onpeneneHue; peryspHble, HeperysipHble, OTHOPOAHBIE, HE OJHOPOAHBIe. OTKPHITHIE,
3aKpBIThIE — UX JOCTOMHCTBA U HEAOCTATKHU, IpUMeHeHus. [Ipumepsl.

Panguonuuus: noustue, CTpyKTypHas cxema, mpuMepsl. JIOCTOMHCTBA M HEAOCTATKU 110 CPAaBHEHHUIO C
¢bunepHBIMH JINHUAMHE. [IpHHIIT 3JIEKTPOANHAMUYECKOTO ITOJO0HS M €T0 UCIIOIB30BaHHUE IIPH PACUETaX U
SKCHEPUMEHTANBHBIX HCCIIENOBAHUAX.

OCHOBHBIE TTAPAMETPHI M XapPAKTEPUCTHKH (HUIEPOB: THITBI BOJH, TUCIICPCHOHHAS XapaKTEPHUCTHKA,
3aTyXaHHe, IEKTPUIECKas IPOYHOCTD, IpeelbHasl U JOIyCTHUMask MOIIHOCTH, BOJTHOBOE CONPOTUBIICHUE,
MIOTOHHBIE TTapaMETPBI.

MaremaTmueckas Moaenb auHui nepenaan CBU. OcHoBHBIE TpeOOBaHMUS, IPEIBABISIEMbIC K (DUICPHBIM
JUHUAM. YacTOTHBIE 3aBUCMOCTH 3aTyXaHHUS B IPOBOJAHUKAX U IUIEKTPUKAX.

OOmBsicHUTE, TOYeMy OOBIYHO PA0OTAIOT HA BOJIHE OJTHOTO THIIA, B YaCTHOCTH OCHOBHOTO. B Kakux ciry4yasx
paboTaroT Ha BOJIHAX BBICHIMX TUIOB? B KakuUX JTHMHUAX UMEET MECTO ITUCTIEPCHS U B YEM MPOSABISIETCS?
Kak onHa BiMseT Ha paclpoCTpaHEeHHE CUTHATIOB?

JIByXnpoBo/iHAs M KOAKCHAJIbHAsSI JIMHUH: BOJIHA OCHOBHOTO THIIA, €€ JJIMHA U (ha30Basi CKOPOCTh,
BOJIHOBOE COTIPOTHBJICHHE, IIOTOHHBIE TapaMeTphl. Y clloBre pabOTH Ha BOJIHE OCHOBHOTO THIIA B
KOaKCcHaJIbHOH THMHIH. MapKupoBKa KOAKCHAIbHBIX KaOeleH.

ITonockoBBIE M MEKPOIIOIOCKOBBIE JIMHUH: PAa3HOBHAHOCTH, BOJHA OCHOBHOTO THIIA, €€ JTMHA U (ha30Bast
CKOpPOCTb, BOJTHOBOE COIIPOTHUBIIEHHE, [IOTOHHBIE TAPaMETPBI, CTPYKTypa MOJIS.

BonHOBOABI MPAMOYTOIBHOTO CeueHHs. THITBI BOJH, KpUTHYECKHE ATUHBI BOJIH. BoTHa OCHOBHOrO THIIA,
YCIIOBHE €€ CYLECTBOBAHMsI, CTPYKTYpa MO, XapaKTEPUCTUIECKOE U BOTHOBOE CONPOTHBIICHHUS,
nepeaaBaeMasi MOIIHOCTh. TeXHOJIOTHS M3TOTOBJIEHUS U CTaHIapThl. [IpuMeHeHus.

BomnHOBOBI KpyTioro ceueHus. TUITBI BOJH, KpUTUYIECKHE AJTMHBI BOJIH. BOJIHa OCHOBHOTO THIIA, yCIIOBHE
€e CyIIeCTBOBaHMS, CTPYKTYpa IO, XapaKTePUCTHUECKOE U BOJTHOBOE COIIPOTHUBIICHHS, IIepeiaBacMast
MOIIHOCTb. TexHonorus u3rorosieHus. Ilpumenenus.

JInany nmepenadn ¢ MOBEPXHOCTHOM BOJIHOW. [I0HATHE TOBEPXHOCTHOH BOJHEI, €€ JUIMHA U (a30Bas
CKOpOCTb, CTpyKTypa noJjis. [Ipumepst peanuzauuii JII1 ¢ moBepXHOCTHOM BOJTHOM U MPUMEHEHUS.
Huanazons! myuH BoaH. [lorsTie CBY. Tl nmpuMeHseMBIX B Pa3TUYHBIX TUATa30HaX (UICPOB.
[oHATHS SKBUBANEHTHBIX JTUHUI U CXeM. BOTHOBOW M KJIaCCUYECKUI MOIXOMBI, CBSA3b MEXYy HUMH.
Koaddrmument orpakenust ot Harpysku, KbB, KCB, conpoTuBiieHIe THHAU U COOTHOIICHIE MEXIY HIMU.
[ToBenenne moxyns ko3 duieHTa OTpakeHNs B HACANBHBIX U peanbHbIX JII1. PesonaHcHbIe ceueHys,
3HAa4YEeHUS B HUX HANPSHKEHHOCTEH MOJIeH U COMPOTUBICHUH.

Koaddrmument orpakenust ot Harpy3ku, KbB, KCB, conpoTuBiieHIe THHAU U COOTHOIICHIE MEXIY HIMU.
[ToBenenue moayiisi koadduieHTa OTpaKEHHS B UACANBHBIX M PeabHbIX JMHUAX. Pesxumebl B JITT n ux
CBA3b C CONPOTHUBIICHUEM Harpy3Ku.

dopmyrna TpaHCHOPMAIMU COPOTHUBIICHHH C MOSCHEHUSIMU. DKBUBAJIICHTHBIE CEUEHHSI U PACCTOSIHUS
MeXly HUIMH. BX0ogHOE conpoTHBIIeHHE OTpe3Ka (Quaepa, 3SHaUCHHUS B Clyyae peaKTHBHBIX HAarpy30K.
[MonsiTre nueioB, MX BXOJHbBIE CONPOTHBIICHHUS, IPUMEHEHHSI.

dopmyna TpaHCHOPMAINU COPOTHUBIICHHUH C MOSCHEHUSIMU. Pe30HaHCHBIE CEUSHHUS U PACCTOSIHUS MEXKIY
HumH. [loBefieHre B HUX KOMIIOHEHT HaNpPs>KEHHOCTH 3JEKTPHUECKOT0 U MAarHUTHOTO TIOJIEH, CBSI3b C
MoJyneM ko3 durmeHTa oTpaskeHus oT Harpy3ku. CONpoTHBIIEHHE JIMHUN B PE30HAHCHBIX CEYEHUSIX U
cBa3b ux ¢ KCB u KBbB.

Y3KON0J0CHOE COrIacoBaHUE aKTUBHBIX HArpy30K. YeTBEpTHBOIHOBBIE MOHWKAIOIIUE U TOBBIIIAKOIINE
TpaHcdopmaropsl, nx BKimodeHus B JIIT u BbIOOp 3HAYECHUIT COMTPOTHBIIEHUH. DKBHBAICHTHBIC CXEMBI,
pacnpenenenus Hanpsokenus, KbB wnmn KCB Baomas JIIT nmpu cormacoBanuy.

Y3KONOJIOCHOE COTIIacOBaHNE KOMITIEKCHBIX Harpy30K. MeToa KOMIEHCHUPYIOINX PEaKTHBHOCTEIA,
MOCJIeZIOBAaTEeNbHOE W TapajuiebHOe BKItoueHus ux B JITI. DxBuBajgeHTHBIE cXeMbl. [losicHeHHsT Ha
KpyroBoii muarpamme Bomsnepra — Cyura.

Y3KONOJIOCHOE COTIacOBaHUE KOMIUIEKCHBIX HArpy30K. MeTo ] KOMISHCHPYIOIINX PEaKTUBHOCTEH, UX
peanu3anys B BOJTHOBOJAHOW TEXHUKE, YKBUBAJICHTHBIE CXEMBI.
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Tumnossle 3nemMeHTs TpakToB CBY: 95KBUBaNCHTH! AaHTCHH, PEAKTHBHBIE HATPY3KHU, YETBEPTHBOIHOBBIE
METAJUINYECKHE U30JIATOPBI.

Tunossle snemMeHTH TpakToB CBY: BOIIHOBOHBIE COEANHEHUS, TOBOPOTHI, KOAKCHAILHO-BOJIHOBOJHBIC
MEPEXOAbl K NEPEXOABI C IPSMOYTOJILHOIO BOJTHOBOJA HAa KPYTIIBIH.

OO0BeMHBIH pe30HATOP: YCTPOUCTBO, pA3HOBUIHOCTH, IpuMeHeHNs1. CpaBHEHHE C KOJIe0aTeIbHBIM
KOHTYpOM. BKIIIOYeHHE B TPAKT, CBSI3b C BHEIIHUMH LIEMSIMHU.

OOBbeMHBIE PE30HATOPBI: TUITBI KOJIeOaHWUH, pE30HAHCHBIE JUTMHBI BOJIH, JOOPOTHOCTH. Y CTPOHCTBO U
IIPUMEHEHHE KOAKCUATbHOTO PE30HATOPA.

CryneHuaTble U IJIaBHBIE coracylomue nepexosl. Kinaccudukanus ynpaisiomux yCTPONUCTB.
MexaHnuecK1e aTTeHI0aTOPhI U (pazoBparareny.

Msuoromnonrocuuky CBY: miockocty otcuera (a3, BOTHOBON U KJIACCHYECKUH MOAXOAbI ONMCAHUS,
HOPMHPOBKA TOKOB U HAIIPSDKEHUH, MaJaroIue U OTPa>KeHHBIE BOJIHBL.

BonHoBast maTpuia paccestHuS: (GU3NIECKUIA CMBICH 3JIEMEHTOB, UCTIBITATEIbHBIC PEKUMBEL. [IprMeHeHus.
Martpuibl COpOTHUBICHUH U IPOBOTUMOCTEN: (PU3UIECKUH CMBICI 3JIEMEHTOB, HCITBITATSIIFHBIC PEKAMBIL.
[Ipumenenust.

WneansHble U peanbHble MaTPUIBL. MaTpuna paccestHHs HACATbHOTO BEHTHII, (GM3MUECKUI CMBICI €e
JJIEMEHTOB.

@dyHnaMeHTaIbHbBIE CBOMCTBA MATPHILL: B3AUMHOCTH, CAMMETPHU, HEAUCCUNIATUBHOCTH; MOHATHS,
MareMaTuieckue (OpMyJIHPOBKH, HEOOXOAUMOCTD ydeTa.

HenuccunaTtupHbIN 4ETBIPEXIIONIOCHUK: MaTPULbl COIIPOTUBJICHUN U paccesiHusl. PeakTuBHBIN
MHOTOIIOJTIOCHHUK.

®epputsl 1 ux coiictBa. HeB3anmubie ycTpolicTBa Ha ocHoBe ¢ dexra Papanes u ¢ nonepeyHo-
MOJIMarHUYeHHBIM (QeppuToM (BeHTHIH). Da3oBpallaTey.

Hupkynarop: NOHATHE, MATPULIBI PACCESHHS, YCTPOICTBO, HA3HAYEHHE U IPUMEHEHHS.

HanpaBneHHBII OTBETBUTENb: IOHATUE, MATPULIA PACCESHUS], yCTPONCTBO, HA3HAYECHUE U IPUMEHEHUS.

JanpHss, NpOMEXYTOUHAsl ¥ OJVDKHSIA 30HBI aHTEHHBI. VX rpaHUIIBI ¥ CBOHCTBA MOJIEH

Hasnadenue u knaccuduKanyst aHTCHH, TOHATHS, OIPEICIICHNS.

BHyTpeHHsA 1 BHENIHSS 3aJa4X TEOPUU aHTCHH.

Awmmurynnas JIH, ee dopma u mupuna, rpapuyeckoe n3o0paxeHue.

Teopema o nepemHoxeHnr JJH omHOTHITHBIX 00ydaTemne.

®da3zoBas fuarpaMMa aHTeHHbI. Da30BbIN LEHTP U LICHTP U3JIy4YCHHUS.

MOITHOCTh U CONPOTUBJICHNE U3ITyUCHHsI AaHTCHHBI.

BxoaHOE conpoTHBICHNE aHTEHHBI, CBSA3b C CONPOTHUBICHUEM U3ITyUCHHUS.

DnexTpudeckas IpoyHocTs. IIpenensHast u fomycTUMas MOIIIHOCTH.

[Monspuzamnust, ee BUIBI, HEOOXOJUMOCTH yUeTa IIPH IpHEME.

KHZ, KITA u KY anTeHHbl, onpeaeneHusi, B3aUMOCBSI3U.

JelicTByromnias AJIMHA U TUaNa3oH paboynx 4acTOT aHTEHHBI.

[TpuHOMT 37IEKTPOJMHAMHYIECKOTO TIOA00HS 1 €ro HCHOIB30BaHNE IIPU MCCIICI0BAHUH aHTCHH.
[IpuHIUIBI TOCTPOEHUS CBEPXIIMPOKOIOIOCHBIX aHTEHH.

dyHIaMeHTaNbHbIe OTpaHIYEeHUs B 00IaCTH aHTeHH.

[Ipuemnble aHTeHHBI. DKBUBaNieHTHAs cxema. @opmyinbl Heiimana mis D/1C.

IIpuemHble aHTEHHBI. Y CI0BUSI IPUEMA MAKCUMAJIBHOM MOIIHOCTH.

[TpuHIIMT B3aMMHOCTH U €T0 HCHOIH30BaHUE MPUMEHUTEIHHO K PacueTy XapaKTePUCTUK MPHUEMHBIX
AQHTEHH.

OddexTuBHas TIIOMAIs aHTEHHBI, cBs3b ¢ KH] 1 neiicTByromieit AuHON TMHEHHON aHTEHHBI.
IlymoBas TemnepaTypa anTeHHBI, cBs3b ¢ K[, myTH ee cHrXeHusI.

OcobenHOCTH PaOOTHI aHTEHH Ha HU3KUX M BBICOKHX 4acCTOTaX.

OHepreTudeckre COOTHOLIEHH B IpUEMHBIX aHTeHHaX Ha CBY B cornacoBaHHOM U paccOraacOBaHHOM
pexxnumax.

®dopmyia ujeanbHON paguoNepeadyt ¢ MOSICHEHUSIMH.

OO1mue cBOWCTBA aHTEHH MaIbIX JIEKTPUUECKUX pa3sMepoB. JJIeMEeHTapHbIe U3JTydaTely JINHEHHOH 1
KpYrOBOM NOJIApU3aLIUU.

CuMMeTpHuHBIH 37IeKTpudeckuii BuOpatop. Pacnpenenenne Toka, /IH, conporusnenne n3nydenns, KH/.
CuMMeTpHYHBIH 3JIeKTpUIecKuii BuOpaTop. Pactipenenenne Toka, neficTByromas anuHa, 3¢dexrt
YKOpOUYCHHS JJTMHBI BHOPAaTOpa, BXOJHOE CONPOTHUBIICHHUE.

KoHCTpyKIIMM CHMMETPUYHBIX THHEWHBIX BHOPAaTOPHBIX aHTeHH. CITocOOBI MMTaHHUSA OCPEICTBOM
JBYXIIPOBOJHON U KOAKCUAJIbHOU nuHuUM. [Ipumenenus.

[erneoOpazuslit BUOparop Ilncrompropcea. CriocoObl MUTaHUS TOCPEACTBOM JIBYX-TIPOBOTHOM 1
KoakcuaiabHOU uHuid, JTH, npuMeHenusl.

KoncTpykumn HecuMMeTpuaHBIX BUOpaTopoB. CriocoOs! Bo30yxaenust, JJH, npumenenns.
Mertoauueckue MaTepualibl Ul MOATOTOBKM K OK3aMeHy mpuBeaeHs! B [1, 2].
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4, MeTolmqecnme MaTepHaJibl
Z[JIS[ obecrieueHus mponecca 06y‘IeHI/I$[ n peuieHus 3aaad o6yquI/m HCHOJIB3YIOTCA  CICAYIOIIUe
METOANYCCKUE MaTCpHalibl, ONpEACIAOIIUC TTPOUCAYPbl OLUCHUBAHUSA 3HAHUH, yMeHHﬁ, HaBBIKOB H (I/IJ'II/I) OIIbITa
JACATCIbHOCTH, XapaKTCPU3YIOIINX STallbl (bOpMPIpOBaHI/ISI KOMIICTCHLIMH, B COCTaBE:!

4.1. OcHoBHas1 TUTEpPATYpa
1. Ycrpotictea CBY u anTeHHbI [D1eKTPOHHBIN pecypc]: Y4yeOHoe nocobue / 3amorpuHckuii B. A., Illanrnna
JI. U. — Tomek: TYCVYP, 2012. — 223 c. Pexxum gocryna: http://edu.tusur.ru/training/publications/712
2. TommH T'.T. AnTenHsl: [DnekTpoHHBIH pecypc] Yuebnoe mocobme. — Tomck: TYCYP. 2012, — 145 c.
Pexxum nocryna: http://edu.tusur.ru/training/publications/2794
3. Ycrpoitictea CBY u anrenssl. IIpoektupoBanme (a3MpOBaHHBIX aHTEHHBIX pemetok/ mox pen. J.U.
Bockpecenckoro. — M.: Pagnorexnnka, 2012. — 744c. (10 3x3.)

4.2. JlonoJHUTEJIbHAS JIUTepaTypa

4. Yerpoiictea CBY u antennsl: Yuebnuk s By3os/ JI.W. Bockpecenckuii u ap. — M.: PagroTtexuuka, 2000.
—375c. (20 7k3.)

5. CazonoB JI.M. Autenns! u yctpoiictea CBU: Yuebuuk nms By3oB. — M.: Beicinas mkomna, 1988. — 32¢. (18
9K3.)

6. Ycrpotictea CBY u antennsl. [IpoektupoBanue Gpa3upoBaHHEIX aHTEHHBIX penieTok/ mox pen. [1.1.
Bockpecenckoro. — M.: Pagnorexnnka, 2003. — 632c. (21 3x3.)

7. Texumueckas MeKTpoarnHaMuKa: YdeOHoe mocodue mis By3os/ H0.B. Ilumenos u ap. — M.: Paguo u cBsi3b,
2002. — 536 c. (22 2K3.)

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

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

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

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

12.3 Oos3aTebHbIE YH1eOHO-METOANYEeCKHE OCOOH:

12. Toumu I'.I'. AuTenns! 1 Guaepsl. COOpHUK 3a1a4 ¢ GOpMyJIaMU U pelIeHUsIME [ DIIeKTPOHHBIH pecypc]:
Y4ebHoe mocobue (YIeOHO-METOANIECKOE ITOCOOHE TI0 TPAKTUIECKUM 3aHATHsAM). — Tomck: TYCVP, —
2012, — 237c. Pexxnm moctyna: http://edu.tusur.ru/training/publications/2795

13. Yerpoiictea CBY u anteHnbl [JnekTponusit pecype]: YueGHoe MeTouueckoe nocobue (yaeOHo-
METOJIUYECKOE TIOCOOHE 110 MPAKTUIECKUM 3aHATHAM) / Totuun .., 3amorpunckuii B. A., lllanruna
JI. 1. Tomck: TYCYP, —2012. — 163 c. Pexxum nocryma: http://edu.tusur.ru/training/publications/715

14. CxansipHbIi aHanM3aTOp MapaMeTpoB 1eneit P2M [DnexkTpoHHbI pecypc]: PykoBoACTBO kK 1ab0paTopHOit
pabotre/ I'.T". Tommun, A.B. ®arees. — Tomck: TYCYP — 2013 — 47 ¢. — Pexxum goctyna:
http://edu.tusur.ru/training/publications/3729

15. HccnenoBanue BIMSHUS pacTpeelIeHuUs OISl B PAaCKPhIBE aHTEHHBI Ha €€ AnarpaMmy HalpaBlICHHOCTH
[DnexTponHEI pecypc]: PykoBoacTBo k 1aboparopHoii padote / ['ommn I'. I'. daree A.B., [llanrnHA
JLU.— Tomck: TYCVYP, 2013. — 28 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/3699

16. HccnenoBanue auarpaMMbl HalpaBJICHHOCTH Mapa0oIMYecKoi aHTEHHBI 110 M3MEPEHUSIM T10JIS B AaJIbHEH
u OivpKkHeH 30HaxX [DnekTpoHHBIH pecypc]: PykoBoacTBo k taboparopHoii padote / ['omun I'.I"., dateen
A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum nocrymna: http://edu.tusur.ru/training/publications/3700

17. UccrnenoBanne ko3¢ duitnenta ycueHus pymopHBIX aHTeHH [ DJIeKTPOHHBIN pecypc]: PykoBoacTBo K
naboparopuoit padore / 'ommn .., @areeB A.B. — Tomck: TYCVYP, 2013. — 27 c. Pexxum gocryma:
http://edu.tusur.ru/training/publications/3723

18. HccnenoBaHue QUICKTPHYCCKUX aHTEHH [DIIEKTPOHHBIN pecype]: PykoBoACTBO K 1aOOpaTopHOii padboTe
/Tommun I'.T"., ®ateeB A.B. — Tomck: TYCVYP, 2013. — 23 c¢. Pexum nocryna:
http://edu.tusur.ru/training/publications/3722

19. HccnenoBanue (peppruTOBBIX BEHTWIICH U IUPKYJISATOPOB [ DIIeKTPOHHBIH pecype]: PykoBoacTBo k
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nmabopaTopHoii padore // [Tagycosa E. B., Coxomnora XK. M., Hukugopos A.H., ®ateeB A.B. — Tomck:
TYCVP, 2013. — 27 c. Pesxum gocryma: http://edu.tusur.ru/training/publications/3730

20. Ycrpoiicta CBY u anteHHbI [DneKTpOHHBIH pecypc]: YueOHO-MeToquIeckoe NocoOue Mo OpraHu3aiiu
camocrosaTensHoi padoTsl cryaenToB / I'. T'. 'ommna — Tomck: TYCVYP, 2010. — 42 c. Pexxum moctyma:
http://edu.tusur.ru/training/publications/7
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