MuHucTepcTBo 06pasoBaHUA U Hayku Poccuiickon depepauum

depepanbHoe rocysapcTBeHHoe boarKeTHoe 06pas3oBaTe/ibHOE yupexRaeHne
BblCLero o6pasoBaHus

«TOMCKH T'OCYJAPCTBEHHBIA YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PAAMOIJIEKTPOHUKMN» (TYCYP)

= TUSUR VTBEPKIAIO
ETYLYPR | Riksty o

IMnanavTan ma vaaGunin nafgre
JlosysaesT NOATHCAS ANRETROHHOR MO
Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820

Bragesey: Tpoaw

OfAH

NMaaen Cdnpcmms

LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109

« » yATTUA

PABOYAS IIPOTPAMMA YUYEBHOM TUCHUILITAHBI

«YCTpOMCTBA CBEPXBbLICOKON YACTOTHI M AHTEHHBI»

YpoBeHb 0CHOBHOM 00pa3oBaTeIbHOM MporpaMmmbl _bakanaBpuar

Hanpasienue noaroroBku 11.03.01 — PajguorexHuka

Ipopuab «PagnorexHuueckne cpeacTpa nepeaadn, npuéMa u 00paboTKH CUTHATIOBY

®opma 00yueHUs 3a0uHas

DakyJabTeT 3aouHblii U BeuepHuit Gakynbrer (3uBd)
Kadeapa TenexkoMMyHMKaIHi U OCHOB pagroTexHuku (TOP)
Kypc 4,5 Cemectp __7,9,10

Yuebusplii niian Hadopa 2015 roga u nocJeaylOIMX JeT

Pacrlpezle.ﬂelme paﬁoqero BPEMCHMU:

Ne  Bugsl yueOHOM aedrensHoctH | 7 cemectp 9 cemectp 10 cemectp Bceero  Enununst
1 Jlexkuuu 8 8 JacoB
2  Ilpaktuyeckue 3aHATHS 4 6 2 12 9acoB
3 JlaGoparopHbie paboOThI 8 4 12 4acoB
4 | Bcero aygUTOpHBIX 3aHATHH 12 14 6 32 4acoB
5  CamocrosTenpHas pabora 60 22 57 139 4acoB
6  Bcero (06e3 sx3ameHa) 72 36 63 171 9acoB
7 | IloxgroroBka ¥ cpada dK3aMeHa 9 9 4acoB
8  OO6mas Tpyr10eMKOCTb 72 36 72 180 4acoB
2.0 1.0 2.0 5.0 3.E

Konrponsnas pabdora: 10 cemectp
Ok3amen: 10 cemectp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 6 oT« 9 » 2 2017 1

JIner corstacoBanuii

Pabouast mporpamMmma coctaBieHa ¢ ydeToMm TpeOoBanuit denepanbHoro I'ocymapcTBEeHHOTO
00pa30BaTeNbHOTO CTaHAapTa BeIcmiero mnpodeccuoHanbHOro obpaszoBanust (PI'OC BO) mo
HarpasieHuto nmoaroroBku 11.03.01 «Paguorexnuka (ypoBeHb OakanaBpuaTa)», yTBEpKIEHHOTO
06 03 2015 1. Ne 179, paccmoTpeHa u yTBepskaeHa Ha 3aceqanuu kadeapst CBUuKP
«9» depans 2017 r., mpoTokos Ne 6.

Pazpabotunk _mnpodeccop kad. CBUuKP Tommmu I'.T".
(mommkxHOCTB, Kadenpa) (moamucs) (®.1.0.)

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

Pabouas mporpamma coryiacoBana ¢ (haKyabTETOM U BBIITyCKarome kadeapoi.

Jlekan 3uB® Ocunos . B.

(moamnuce) (®.1.0.)

3aB. BhIMyCKaroen

kadenpoit TOP lenbuep A.A.
(TroxvcCH) (®.1.0.)
OKCHepThl:
TYCYP, xad. TOP JIOTIEHT C.H. Boromonos
(mecTo paboThl) (3aHUMaeMast 10JKHOCTb ) (monuce) (vHHIMATDL, (aMITHs)
TYCVYP, xadp. CBUuKP npodeccop A.E. Mannens
(mecTo paboThI) (3aHUMaeMast 10JKHOCTB ) (monuce) (vHULMATBI, haMUIHs)
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1. IEJIM Y1 3AJIAYM TUCHMUTIINHBI

Heabo npenonaBaHus IUCHUIUIMHBL «YcTpoiictBa CBY W  aHTEHHBI» SABISETCA
MOJArOTOBKA 0akaaaBpoB B 00JacTh pa3pabOTKU U obecrieueHus! (HyHKIIMOHUPOBAHUS YCTPOUCTB
CBY u aHTEeHH B paAMOTEXHUYECKUX CUCTEMAX.

3agayaMu JUCUUIUINHBIL ABIIIOTCSA U3YYCHUE:

" OCHOBHBIX THIIOB (PHJICPHBIX JIMHUMH, ycTpoiicTB CBY u aHTEeHH, X MapaMeTpoB U
XapaKTEPUCTHK;

"  KOHCTPYKIHH 31eMEHTOB (PUAEPHOro TpakTa, ycrpoiicte CBY u anTeHH;

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

* onwucanus ycrpoiicts CBY nocpeacTBoM MaTpUYHOTO almapara;

" METOJOB pacy€Ta OCHOBHBIX THUIIOB AHTCHH.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OOII

B1.B.O/1.7 — o0s13aTenbHas JUCUUIUIMHA BApUATHBHOM YacTH.
3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIJIMHBI.

[Ipouecc wu3yueHuss AUCUMILIMHBI HAOpaBlieH Ha (QOPMHUPOBAHUE  CIEAYIOLIUX

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

® TOTOBHOCTBIO BBIIIOJIHATH PACUET U IPOCKTUPOBAHUE JI€TAJIEH, Y3JI0OB U YCTPONCTB
PaIMOTEXHUYECKUX CUCTEM B COOTBETCTBUH C TEXHUYECKUM 3aJaHUEM C
UCIIOJIb30BAHUEM CPEJICTB aBTOMaTu3aiuu npoekruposanus (IK-6).

B pesynbrarte u3ydeHus: AUCHUILTUHBI CTYICHTHI JTOJIKHBI:
3HaAmMb:

" OCHOBHBIE METOJbI PEIICHUS 33734 aHaIM3a W pacyéra MapaMeTpoB M XapaKTEPUCTHK
¢bunepusix auHuid, yerpoiicts CBY u antenn (OIK-3);
ymembp:

® B COOTBETCTBHMM C TEXHHMYECKUM 33aJaHMEM BBINOJHATH pacyéT M MaTeMaTHYecKoe
MojienupoBanue yctpoiictB CBU 1 aHTeHH ¢ HCMOJIb30BaHUEM CTaHAAPTHBIX MaKeTOB
npukiIaaabIx nporpamm (ITIK-6);
enaoemo:

" OCHOBHBIMHU METOJaMH  pacyéra, MaTeMaTHIECKOTO MOJICITUPOBAHUS "
HKCHEPUMEHTAIbHBIX HCCIEIOBAaHUN MapaMeTpoB M XapaKTEPUCTUK (DUIEpHBIX JMHUIM,
yerpoiicte CBY u antenn (OI1K-3, TTK-6).

4. OBBEM JJUCHUILJIMHBI U BUJIbl YYEBHOM PABOTHI

061112151 prI[OéMKOCTB JUCHUIIIIMHBI COCTABJIACT 5 3a4€THBIX CAUHUII U IIPECACTABIICHA B

Tabmue.
Bunbl yueOHO esTenbHOCTH Bcero yacos CemecTpbl
7 cemecTp 9 cemectp | 10 cemectp
AyauTopHBIE 3aHITHS (BCETO) 32 12 14 6
Jlexunu 8 8
[IpakTu4eckue 3aHATHS 12 4 6
JlaboparopHble paboTHI 12 8 4
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CamocrosiTennpHas pabora 139 60 22 57
(Bcero)
Bcero (0e3 sx3ameHa) 171 72 36 63
IToaroroBka u ciaya SK3aMeHa 9 9
OOmas TpyaoeMKOCTh 9 180 72 36 72
3agerHsle EquHATIBI 5.0 2.0 3.0
5.COAEP KAHUE JUCHUITJIMHBI
5.1. Pa3):[e.]'l]:l AUCIHMUIIJINHBI 1 BU/1bI 3aHATUHA
Ne /m HaunmenoBanue pasnena Jlek- Jla6. ITpakr. CPC | Bcero Dopmupy-
JCLUIITHHBI UM | paboThl | 3aHATHSA 4acoB €Mble KOM-
(Ge3 MCTCHIUH
9K3.) (OK, IIK)
JIuHuM nepeAayYu U yCTpoOiicTBa -
pera it yerp 4 4 6 69 | 83 OIIK-S,
CBY [1K-6
AHTeHHBI OIIK-3,
4 8 6 70 88
[IK-6
Hroro 8 12 12 139 171
5.2. Conep:xanue pa3iesioB JeKIIMOHHOIO Kypca
Ne | HaumeHnoBaHue Copepxanue pazaena Tpyno- | ®opmupyemsle
/o | paszena EMKOCTh | KOMIICTCHITUH
JUCLUILINHEI (uac.) (OK, IIK)
JIuHuu nepeaavyu u 4 OIIK-3
yerpoiictBa CBY
1 | Jluanm nepegaun OcHoBsl Teoprun. KoakcnanbHbIe, BOTHOBOTHBIC H 2
MIOJIOCKOBBIC JINHUH, THITHI BOJIH; TEXHHYCCKIE
mapaMeTphl U XapaKTePUCTHKH, COTTIACOBAHUE C
Harpys3koi.
2 | Ycrpoiicrea CBU MuoronontocHuku CBY 1 BOJIHOBBIE MATPULIBI, UX 2
cBoiictBa. Kackannble coequnenus [laccuBHbie
ycTpoiictBa CBY: Harpy3kH corjlacOBaHHBIE,
aTTEeHI0ATOPHI, (pasoBpamiarenu, PeppuUToBbIC
LUPKYJISITOPBI, HATIPABJICHHBIE OTBETBUTEIIH.
AHTEHHBI 4 OIIK-3
3 | OcHOBBI TEOPHH U Knaccudukanus anteHH. 30HBI H3TY4YCHHUS. 2
TEXHUKH aHTCHH. [TapamMeTpsI 1 XapaKTEPUCTHKH MTEPEIAFOIINX U
NpUEMHBIX aHTEHH, HH)KCHEPHBIC METO/IBI pacuéTa.
OCOOCHHOCTH aHTEHH Pa3JINYHOTO HA3HAYCHUS U
JTAAITa30HOB.
4 | BubparopHsie u BubparopHble aHTCHHBL: THHEHHBIH, IETICOOPA3HBIH, 2
arnepTypHbIe IITBIPEBOH, CXEMBI HX BO30YKAECHHUS, CIOCOOBI
AHTEHHBI pacmpeHus pabodero quanazoHa, MPHUMEHEHHS.
AnepTypHble aHTEHHBI: BOJJHOBOHBIE U PYIIOPHBIE,
JIMH30BBIC U 3epKaJbHbIC, UX PAa3HOBUIHOCTH.
BHeHsIst 1 BHYTpPEHHsISI 331a41 aHaJIn3a alepTyPHBIX
aHTEHH ¥ MeTo/ibl pacuéra. KoHnerpykunu n
XapaKTEPUCTHKH, IPUMCHEHUS.
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5.3 Pazgeabl IMCHUIVIMHBI M MEKIUCHMIUIMHAPHBbIE CBSA3HM C 00ecreYuBAOIUMU
(mpeabiAymuMu) U odecrnedynBaeMbIMH (TOCTETYOIMMEU) U CHUNIIMHAMEA

Ne HanMmenoBanne odecrieynBarommx Ne Ne paznenoB maHHOW TUCITUTUTMHBI U3 Ta0L.5.1, st
n/m | (IpeapiaymuX) U 00eceunBaeMbIX KOTOPBIX HEOOXOAMMO U3YIeHHE 00ECTICUHBAIOIINX
(TIocrexyIomux) AUCIUTLTIH (penpInynx) u 00eCTIeYNBAEMBIX (ITOCTIETYFOTIX)
JIUCLHAILIAH
1 | 2 | 3 | 4
IpenmecTByoONHe TUCHUNIHHBI
1 OCHOBBI TEOpHH TIETICH + + - -
2 ONeKTpoIUHAMUKA U + + + -
pacripocTpaHeHHE PaIHOBOIH
Mocaenywinue I1CHATLTHHBI
1 IIpoexTupoBanue + + + +
PaINOTEXHUIECKUX CHCTEM

5.4 CooTBercTBHE KOMIETEeHUM, (pOpMUpPYEMBIX NPU HU3yYeHUH AUCUHUILIMHBI, U BHUI0B

3aHATHH
Komnerenun JI JIP II CPC DopMBbI KOHTPOJIS
OIIK-3 + - - + Omnpoc Ha JIeKIUAX, KOHTPOIbHas paboTa. DK3aMeH.
[1K-6 - + + + Omnpoc Ha MabopaTOPHBIX pabOTaX M MPAKTHYECKIX

3aHATHAX. CBOEBpEMEHHOE BBIIIOJHEHKE 3a/1aHUi 10
NPaKTHYECKUM 3aHSITHSM, 3alIuTa oT4éTa 1o Jabopa-

TOpHBIM pabotam. KoHTposbHas paboTa.

JI — nexuwms, JIP — maboparopHas padora, I1 — npaktuka, CPC — camocrositensHast paboTa CTy/IeHTa.

6. METOIbI 1 ®OPMbI OP'AHU3AIIMU OBYYEHMUSA. TEXHOJIOI'NHN
HHTEPAKTHUBHOI'O OBYYEHMUSA

He mpexycMoTpeHo y4eOHBIM MJITaHOM

7. JABOPATOPHBIN TPAKTHKYM (12uacos)

CornacoBaHa Ha noptane N2 16778

Ne paznena Bo3MorxHBIE HANMEHOBaHUS 1a00PATOPHBIX padboOT TpynoéMkocTsb OK,
JICUMATUIAHBL (uac.) TIK
2 HccnenoBanue nuarpaMMbl HANIpaBIEHHOCTH T1ApaboJIMuecKoi 4 I1K-6
AQHTEHHBI TI0 U3MEPEHMSM I10JIS B JaJbHEH 1 OJMKHEH 30HaxX
2 HccnenoBanue BIUSIHUS pacIipeeeHus Mo B pacKpbIBe 4 I1K-6
AQHTEHHBI Ha €€ JMarpaMmy HaIlpaBIeHHOCTH
2 HccnenoBanne koddduipenHTa ycuineHus: pynopHbIX aHTEHH 4 I1K-6
2 HccrenoBanne QUAIEKTPUUSCKUX aHTEHH 4 [1K-6
8. MPAKTUYECKUE 3AHATHUS (12 yacoB)
Ne paznena TpyaoéMkocTh OIIK,
JACTIUTUTAHBI HaunmeHnoBaH#e pakTHYECKUX 3aHATHH (TI0 2 Jac.) (dac.) IK
1 Pacuér mapameTpoB KOAaKCHANBHBIX JIMHAHA 1 BOJTHOBOJIOB 2 OIIK-3,
1 Pacuér HarpyxeHHBIX OTPE3KOB (PHUICPOB 2 IIK-6
1 CornacoBanue GpumepoB ¢ Harpy3Koi 2
2 Pacuér napameTpoB M XapaKTEpUCTUK aHTEHH 2
3 Pacuér BuOpaTopHBIX aHTCHH 2




3 Pacyér anepTypHBIX aHTCHH 2

9. CAMOCTOSTEJBHAS PABOTA (139 yacoB)

Ne | Pa3pensr TemaTnka caMoCTOSITENbHON pabOTHI Tpyno- | Kommneren- | Konrpouss BenonHeHns
1/ | IUCUUIUIMHBI U3 (Oemanuzayust) EMKOCTH 142078 paboThI
m | Tabm. 5.1 (qac.)
1. 1-4 [IpopaboTka JIEKITHOHHOTO MaTepuaia u 90 OIIK-3, KoHcmekTs1, ompocsl,
BOIIPOCOB, BEIHECEHHBIX Ha H3Y4EHHE. KOHTpOJIbHas paborTa.
2. 1-4 IToaroToBKa K MPaKTUYECKUM 3aHATHSM, 49 OIIK-3, IIpoBepka qoMammHuX
mabopaTOpHOI U KOHTPOIBHOH padoTam. T1K-6 3a/aHui, OTYETOB 1O
71a00paTOPHBIM U
KOHTPOJILHOH paboTam.
Bcero 139

HaumenoBanue KOHTPOJBbHBIX paﬁoT:

[3XY

. JIunum nepenaun CBY.
. Ycrpoiictea CBU.
3. AmneprypHble aHTCHHBI.

N

10. IPUMEPHASA TEMATHUKA KYPCOBBIX ITIPOEKTOB (PABOT)

He npeaycMoOTpCHO y‘IC6HBIM IIJITaHOM

11. BAJUIbBHO-PEUTUHI'OBASI CHCTEMA
He npexycMoTpeHo yueOHBIM TIJIaHOM

12. YHEBHO-METOUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE

JUCHUILINHBL

12.1. OcHoBHas1 IMTEpPaTypa

1. VYcrpoiictea CBY u anTeHHb! [ D1eKTpOHHBIN pecype]: YuebHoe nocodue / 3amoTpuHckuii B.

A., llanruna JI. K. — Tomck: TYCVYP, 2012. — 223 ¢. Pexxum gocrtymna:
http://edu.tusur.ru/training/publications/712

2. Tommn I'.I'. Antennsl: [DnexTponHslii pecype] Yueonoe nocobue. — Tomck: TYCVYP. 2012, —

145 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/2794

3. VYecrpoiictBa CBY u antennsl. [lpoektupoBanue (a3upoBaHHBIX aHTEHHBIX PELIETOK/ MOA pell.

J.1. Bockpecernckoro. — M.: Pagnorexuuka, 2012. — 744c. (10 3k3.)

12.2. JlonoiHUTEIBLHAS JIUTEPATypa

4. VYcrpoiictBa CBY wu antennsl: YueOuuk s By3os/ .M. Bockpecenckuit u nmp. — M.

Pamuorexnuka, 2006. — 375¢. (20 3x3.)

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

32c¢. (18 3K3.)

6. Yerpoiictea CBY u antenss!. [IpoexTupoBanue (Ga3upoBaHHBIX aHTEHHBIX PEILIETOK/ MO Pe.

J.. Bockpecerckoro. — M.: Pagrorexnamnka, 2003. — 632c¢. (21 3k3.)

7. TexHn4eckas 3IeKTpoAnHAMUKA: Y4ueOHoe nmocodue it By30B/ FO.B. Ilumenos u np. — M.:

Pamuo u cBsa3b, 2002. — 536 ¢. (22 3k3.)

8. CBepXIIMPOKOMOIOCHBIE MUKPOBOJIHOBBIE ycTpoiicTBa/ o pen. A. I1. Kpenuikoro,

B. I1. MemanoBa. — M.: Paaguo u cBs3b, 2001. — 560 c. (33 3k3.)

9. ®paaun A.3. AuTeHHO-QuaepHbIe ycTpolcTBa. — M.: CBs3b, 1977. — 440c. (19 3xk3.)
10. Antennsl YKB/ on pex. I'.3. Aiizen6epra. U.1. — M.: CBsi3b, 1977. — 384c¢. (25 3k3.)
11. Antennsl YKB/ ox pex. I'.3. Atizen6epra. U.2. — M.: CBs3pb, 1977. — 288c¢. (26 3k3.)
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12.3 YueGHO-MeTOAMYECKHE MOCOOUS M TPOrPAMMHOE ObecrevdeHue
12.3.1 O6s13aTesibHbIE Y4eOHO-MeTOAUYeCKH e OCOOHSI:

12. Tomuu I'.I". AHTenns! 1 Gunepbl. COOpHUK 3a1a4 ¢ OpMyIaMH U PELICHUSIMHU [ DIEKTPOHHBIMH
pecypc]: YueOHOoe nocodue (yaeOHO-METOAMUECKOE IIOCOOUE 10 MPAKTUICCKUM 3aHSTHUSIM ). —
Tomck: TYCYP, — 2012, — 237c¢. Pexum noctyna:
http://edu.tusur.ru/training/publications/2795

13. Yerpotictea CBY n anTeHHBI [ DNEKTPOHHBIHN pecypc]: YdeOHOe MeTOAMYECKOe Tocooue
(yueOHO-MeToaIuecKoe mocobue no npakTudeckum 3ausatusM) / [omun [.I., 3amoTpunckuii B.
A., llaaruna JI. K. Tomck: TYCVYP, — 2012, — 163 c. Pexxum gocrtymna:
http://edu.tusur.ru/training/publications/715

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

15. UccrnenoBanue BIUSHUA pacipeesieHns TI0JI B paCKpbIBe aHTEHHBI Ha e€ quarpaMmmy
HaIpPaBIEHHOCTH [ DNEKTPOHHBIHN pecypc]: PykoBoacTBo k mabopatopHoit padore / I'ommua . I
®areeB A.B., lllaaruna JI.N.— Tomck: TYCVYP, 2013. — 28 c. Pexxum gocryma:
http://edu.tusur.ru/training/publications/3699

16. HccnenoBanue quarpaMMbl HaIPaBJICHHOCTH apa00IMueCcKON aHTSHHBI 110 U3MEPEHUAM TI0JIS B
JabHEN U OnrKHEH 30HaX [ DneKTpoHHBIH pecypc]: PykoBoscTBo k mabopaTopHoit padore /
Ilommuu I'.I'., @ateeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum mocryna:
http://edu.tusur.ru/training/publications/3700

17. UccnenoBanue kod(hUIMeHTa yCUIICHHS PYTTOPHBIX 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 AU3IEKTPUIECKUX aHTEHH [DNEKTPOHHBIN pecypc]: PykoBoacTBO K
nmaboparopuoit padote / ['ommn I'.I"., dateeB A.B. — Tomck: TYCVYP, 2013. — 23 c¢. Pexxum
noctyna: http://edu.tusur.ru/training/publications/3722

19. UccnenoBanue GpeppruTOBBIX BEHTHIICH U HUPKYIATOPOB [ IEKTPOHHEIH pecypc]: PykoBoncTBo k
nmaboparopHoii pabote // [lagycosa E. B., Cokomora K. M., Hukudopos A.H., ®arteer A.B. —
Tomck: TYCVYP, 2013. — 27 ¢. Pesxxum nocrymna: http://edu.tusur.ru/training/publications/3730

20. Yerporictea CBY u aHTeHHBI [ DNEKTPOHHBIN pecypc]: Y4eOHO-METOAMYECKOE MOCOOHE 110
OpTraHM3aIAN CaMOCTOATENbHON paboThl cTyaeHToB / I'. I'. ['omma — Tomck: TYCVYP, 2010. — 42
c. Pexxum noctyma: http://edu.tusur.ru/training/publications/7

12.3.2 YuyeOHO-MeTOANYECKHE TOCOOUS JJIS JIUI C OTPAHUYEeHHbIMH
BO3MOKHOCTSAIMH 310POBbS
Y4eOHO-MeTOAMYECKHEe MaTeprabl Al CAMOCTOSTENIbHON U ayTUTOPHOM pabOThI
00yJaronuxcst U3 YUCJIa UHBAIHMJIOB MPEAOCTABIIAIOTCS B (hopMax, aanTHPOBAHHBIX K
OTPaHHUYEHUSM UX 3JI0POBBS U BOCTIPUSATHS HHPOPMAIIHH.
JJist Ui ¢ HApyLIeHUsIMU 3PEeHUs
- B (hopMe AIMEKTPOHHOTO JOKYMEHTA;
- B MI€YaTHOHN (popMe YBETUUCHHBIM IIPUPTOM.
JJ1st M1 ¢ HAPYIIEHUSIMU ¢JIyXa!
- B (hpopMe AIIEKTPOHHOTO JOKYMEHTA;
- B Me4aTHOU opme.
JJist M1 ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTeJIbHOI0 annapara:
- B (hopMe AIIEKTPOHHOTO JOKYMEHTA;
— B Ie4aTHOM Gopme.

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

1. Springer Journals — mosHOTEKCTOBAs KOJICKIHS JIEKTPOHHBIX JKYPHAIOB HU31aTeIbCTBA
Springer. [DnexTponnslit pecypc]. URL: http://link.springer.com/

CornacoBaHa Ha noptane N2 16778


http://edu.tusur.ru/training/publications/2795
http://edu.tusur.ru/training/publications/715
http://edu.tusur.ru/training/publications/3729
http://edu.tusur.ru/training/publications/3722
http://www.springerlink.com/
http://link.springer.com/

2. OOpa3oBaTenpHBIM MOPTAT B CBOOOJHOM poctymne: «Dusnka, XUMHUS, MaTeMaTHhKa
CTyAeHTaM U mkoibHHKaM. OOpa3oBaTenbHbIl npoekT A.H. Baprunay. [DnexkTpoHHBIH
pecypc]. URL http://www.ph4s.ru/; (nara ooparuenus 14.01.2017)

3. Hayunas osnekrponnas Oubmmoreka eLIBRARY.RU. [Dnekrponnsiii pecypc]. URL
http://elibrary.ru/defaultx.asp; (mata oopamenus 14.01.2017)

4. VYuuBepcuteTckas uHpopmammoHHas cucrema Poccus. [Dnekrponnsiii pecypc]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (mata obpammenus 14.01.2017)

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

13.1 O0mue TpeGOBaHUS K MATEPUATIBLHO-TEXHUYECKOMY 00ecredeHUu 0 JUCHUIIMHBI

I mpoBeneHUS 3aHATHH JIEKIMOHHOTO THIA, TPYNNOBBIX M HHIUBHAYAJIbHBIX
KOHCYJIbTAUMH, TEeKYylIero KOHTPOJISi M TMPOMEXKYTOUHON AaTTecTAllUM WCIOJb3YIOTCS
yueOHBIC ayJAUTOPHUH, C KOJUYECTBOM IOCATOYHBIX MECT He MeHee 22-24, o0opynOBaHHBIC
JIOCKOHM M CTaHAapTHOHN y4eOHON Mebenbro. FIMeroTcs HarsAHbIe TOCOOUS B BHJIC TIPE3EHTAITUN
O JISKIIMOHHBIM pa3/iejaM TUCIUTUTHHEL.

Jns mpoBeneHus JIaOOPATOPHBIX 3aHATHI HCIONB3yeTCs y4yeOHO-HCCIeoBaTEIbCKas
nabopatopust «MUKPOBOJHOBAsE TEXHUKa», pacmoyiokeHHass 1o azapecy 634034, r. Towmck,
Bepmmnuna ynuna, n. 74, 3 srax, aya. 328 PTK. CocrtaB obGopynoBanus: yueOHas mMeOenb,
KOMIIbIOTephl Kitacca He Hmke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB c
HIMPOKOTOJIOCHBIM JOCTyNoM B Internet,— 12 mIT; JIUIIEH3MOHHOE MPOrpaMMHOE OOecIieueHue,
nakeThl Bepcuerr He Hike: Microsoft Windows XP Professional with SP3; Visual Studio 2008
EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5;
U3MepUTENIbHBIC MPUOOPHI U yerporicTBa CBY nuanazona (CKaJipHbIC U BEKTOPHBIC H3MEPHTEIH
napaMeTpoB Liernel, ocuuuiorpadpl, TeHEPaTopbl U NPUEMHUKU, U3MEPUTEIbHBIC JTHHHH).

ABTOMaTH3UMpOBaHHBIE  paboune  Mecta I pacu€ra,  MOJCIUPOBAHHMS U
9KCIIEPUMEHTANLHOTO HccheaoBanus yctpoicTB CBY u aHTeHH pacmoiiokeHbl B jJaboparopuu
I'TIO «CBY snexktponuka» (ayn. 324, PTK).

s camMocTofAITE/IbHOM PadoThl UCIONb3yeTcs ydeOHas ayauTopust (KOMIBIOTEPHBIN
KJIacc), pacronoxeHHas mo aapecy 634034, r. Tomck, Bepmuuuna ynmuna, n. 74, 3 asTax,
ayn.337-b. CoctaB obopynoBanusi: YueOHas mebenb; KommnbroTepsl kiacca He Hipke [1DBM
INTEL Celeron D336 2.8[T1. - 10 mr.; Komnstotepsr noaxmouens k cetn UHTEPHET u
oOecrieunBarOT  JOCTYH B  OJJEKTPOHHYIO  HMH(OPMAIMOHHO-00pa30BaTENbHYIO  Cpeny
YHHBEPCUTETA.

13.2 MartepuajibHO-TeXHUYECKOe ofecneyeHne TUCHUILIUHBI JJISl JHI ¢ OTPAHUYEeHHBIMHU
BO3MOKHOCTSIMM 310POBbA

OcBoenne nucuuiuimHbl aunamMu ¢ OB3 ocyiiecTBisieTcs € UCHOJIB30BAaHUEM CPEICTB
00ydeHust 00IIEro U CrenuaaTbHOTO Ha3HAUCHHUS.

[Ipu oOy4yeHHH CTYAEHTOB C HapyIICHUSMU CIyXa MNPEeIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH armapaTypbl, MyJIbTUMEAUNHBIX CPEJCTB U JAPYTUX TEXHUUYECKHUX CPEICTB
npuéma-niepenaun yaeOHoi nHpopmanuu B JOCTYIHBIX popMax Uil CTYIEHTOB C HAPYIICHUSIMU
ClyXa, MOOWJIBHON CHCTEMBbI OOy4YeHHUs JUIsl CTYJAEHTOB C WHBAJIMJIHOCTHIO, MOPTATUBHOU
WHAYKIIMOHHOW CUCTEMBL. YueOHas ayJuTOpHs, B KOTOPOU 00ydaroTcs CTYACHTHI C HapyIIeHHEM
ciyxa, 000pya0oBaHa KOMITBIOTEPHOW TEXHUKOU, ayIMOTEXHUKOM, BUICOTEXHUKOH, DIIEKTPOHHON
JIOCKOW, MYJIbTUMEUUHON CUCTEMOM.

[Ipu 0Oy4eHUU CTYIEHTOB ¢ HAPYIICHUSMHU 3PECHHUSIMHU MPETyCMOTPEHO HCIOIb30BaHUE B
JEKIMOHHBIX W YYE€OHBIX AayAUTOPHUSIX BO3MOXKHOCTH TIPOCMOTpa yIAJICHHBIX OOBEKTOB
(HampuMep, TEeKCTa Ha JIOCKE WM cjlaiijia Ha dKpaHe) MPU MOMOINU BUACOYBETHUUUTENICH s
YAQJIIEHHOT'O MPOCMOTPA.

[Ipu oOy4yeHHH CTYJEHTOB C HapYIICHUSMH OIMOPHO-IBUTATEIHHOTO  ammapara
UCTIONB3YIOTCSl alIbTePHATHBHBIE YCTPOHCTBAa BBOAA HH(OpPMANMM W JAPYTrUe TEXHUYECKUE
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cpeAcTBa mnpuéma-nepenayd yuyeOHoOH mHpopManuu B JOCTYHHBIX (popMax sl CTYAEHTOB C
HapyLICHUSIMUA OIOPHO-IBUTaTEILHOTO anrmapara, MOOUIBHON CUCTeMbl 00yUeHUs I JIOJEH C
MHBAJIUHOCTBIO.

14. ®OHJ OHEHOYHbIX CPEACTB U METOJUYECKHUE
PEKOMEH/JIALIIMH 11O OPTAHU3AIINU U3YYEHUA JUCHUIIJINHBI

O0BéM yacoB, MPEAYCMOTPEHHBIX YUCOHBIM IIIAHOM JUISI M3YyUEHUS TUCIUIUIMHBI, I10-
3BOJISIET OCBETHTH TOJBKO HanOoJiee BaXKHbIE MOMEHTHI M PACKPBITh 0a30BbIC MOHSITHS TPH
yreHUW Jiekuuil. [losToMy mnpu peanu3anuyd OPOTpaMMbl CTYIEHTHl JOJDKHBI paboTaTh
CaMOCTOSITENIbHO KaK INPH MOBTOPCHUHU JICKIIMOHHOTO MaTepuaia, TaK M IPH IOATOTOBKE K
7a00paTOPHBIM M TPAKTHYECKUM 3aHATHSAM, K KOHTPOJBHOH paboTe WM KOJUIOKBHYyMY. Jlist
obecrieueHns 3(H(HEKTUBHOTO YCBOCHHSI CTYJCHTAMU MaTEePUAIOB AUCIUILTUHBI HEOOXOIMMO Ha
NEPBOM 3aHATUU IO3HAKOMUTH UX C OCHOBHBIMH TIOJOXEHUSMHU U TpeOOBaHMAMHU paboueit
IPOTPaMMBbI, C TOJICKANIMMHA H3YyYCHHUIO TEMaMH, CIIMCKOM OCHOBHOW M JIOTIOJHUTEILHOU
muteparypel. Ha nexnusix HeoOxommmo oOpamaTh BHHMaHHE Ha OCOOCHHOCTH INPHMEHEHHS
paccMaTpuBaEeMOro marepuaja B MOCICIYIOIIMX KypcaX, a Takke B  Oymymien
po(hecCUOHATILHON e TENbHOCTH.

14.1 OcHoBHbIEe TPeOOBaHUA K (POHY OLIEHOYHBIX CPEICTB U METOAUYECKHE
peKoMeHIauu

@DOoH/1 OIICHOYHBIX CPEICTB U THIIOBBIC KOHTPOJIBHBIC 3a/IaHUS, HCIIOIB3YEMBbIC IS OIICHKH
chOPMUPOBAHHOCTH U OCBOCHHUS 3aKPEIUICHHBIX 3a JUCUUIUIMHON KOMIIETCHIMH TMpHU
NPOBE/ICHUH TEKYIICH, POMEKYTOYHON aTTECTAI[MK IO JAUCIUILTUHE NPUBEAEH B MPUIOKECHUH
K pabouel rporpamme.

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

Jns  cTyAeHTOB ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbSl  MPETYCMOTPEHBI
JIOTIOJTHUTEIILHBIE OIIEHOYHBIEC CPE/ICTBA, MEPEUEHb KOTOPHIX YKa3aH B TaOJIHIIE.

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

Kateropuu Buabl 10NM0IHUTEIBHBIX OLEHOYHBIX DopMBbI KOHTPOJISI U OIEHKH
CTYA€HTOB CpeaCTB pe3yabTaToOB 00yUYeHusl

TeCTBI, IIMCBbMCHHBIC CAMOCTOATCIIbHBIC

[IpeumyiecTBeHHO
C HapyuieHusIMH cityXa | pabOoTbl, BOIIPOCHI K 3a4€Ty, KOHTPOJIbHbIE

MUCbMEHHAS IPOBEPKA

paboTHI
C napyuieHusiMU CobecenoBanue 0 BOIPOCAM K 3a4eTy, [Ipenmy1iecTBEHHO yCcTHAs
3peHus OIPOC IO TEPMUHAM poBepKa (MHANBHIYAIBHO)
C HapyuieHusIMH Pemienue qucTaHIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE PA0OTHI, TMCHbMEHHBIE [IpeumymiecTBeHHO
JBUTaTEIbHOIO CaMOCTOSITEIbHBIE PA0OTHI, BOIPOCHI K JTUCTAHIIMOHHBIMH METOJIaMHU
anmapara 3a4eTy

[IpenmyniecTBEHHO MTPOBEPKa
METOJaMH, UCXOOsd U3
COCTOSIHHSI 00YYaIOMEeTrocs Ha
MOMEHT MTPOBEPKHU

C OTpaHUYCHUAMU 110 TCCTBI, IIMCBbMCHHBIC CAMOCTOATCIIbHBIC
O6H_IGMGZ[I/ILII/IHCKI/IM pa6OTI:I, BOIIPOCHI K 3a4€TY, KOHTPOJIbHBIC
IIOKa3aHHUAM pa60TBI, YCTHBIC OTBETHI

14.3 MeToauyeckne peKOMeHAAUMH 10 OLEHOYHBIM CPeICTBAM IJIf JIUIL €
OrpaHMYeHHBIMHU BO3MOKHOCTAMM 310POBbSI
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Hns crynentoB ¢ OB3 mpenycmarpuBaeTcst ocTymHas ¢opMa MpenroCcTaBICHUs 3adaHui
OLICHOYHLIX CPECACTB, 4 UMCHHO!
e B me4yaTHOU popme;
e B Ie4yaTHON popMe C YBEITMUECHHBIM HIPUPTOM;
¢ B (popme 3IEKTPOHHOTO IOKYMEHTA;
® METOJIOM UTEHUS aCCUCTEHTOM 33/IaHUS BCITYX;
® IpEJOCTaBJICHUE 33aJJaHUs C UCIIOJIb30BAHUEM CYpAOIEPEeBO/Ia.

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

® IHCHMEHHO Ha Oymare;

e HabOp OTBETOB Ha KOMITBIOTEPE;

e HabOp OTBETOB C HCIIOJIb30BAHUEM YCITYT aCCHCTEHTA;
® I[Ipe/CTaBJIECHUE OTBETOB YCTHO.

[Ipouemypa oleHUMBaHUS  PE3YJIbTATOB OOYYEHUsS HWHBAIUIOB IO JUCIHILIUHE
pelycMaTpuBaeT MpeocTaBieHe HHPpopMalu B popMax, aJanTUPOBAHHBIX K OTPaHUYCHUAM
WX 3JI0POBbS U BOCIIPUATHUS HH(DOPMAITIH:

Jist M1 ¢ HAPYIIEHUSIMU 3PeHus .
- B (hOpMe DIEKTPOHHOTO TOKYMEHTA;
- B [I€YaTHON (popMe YBEITUUEHHBIM IIPUPTOM.
J1st un ¢ HApYLIeHUsIMH cIyXa:
— B (hopMe AIEKTPOHHOTO JOKYMEHTA;
- B IeYaTHOM opme.
J1s un ¢ HapyLIeHUsIMHU OTIOPHO-IBUIaTeIbHOI0 anmnapara:
— B (hopMe AIEKTPOHHOTO JOKYMEHTA;
- B I€YaTHOM opme.
[Ipu HeoOxomuMocTH s OOydYarOMUXCS C WHBAIMIHOCTBIO IMpoLeaypa OLEHUBAHUS
pE3yabTaTOB OOYUECHHUSI MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.
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HPUJIOKEHHME 1

MHUHUCTEPCTBO OFPA30BAHMS U HAYKH POCCUIMCKOM ®EJIEPALIAN
denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHuUs

«TOMCKHM T'OCYJJAPCTBEHHBIA YHUBEPCUTET CUCTEM
YIIPABJIEHUSA U PAAUOIJIEKTPOHUKMN» (TYCYP)

YTBEPXJAIO
IIpopexkTop no yuedHoi padore
ILE. Tposin
«__» 2017 r.

®OH/I OHEHOYHbBIX CPEJACTB 110 YYEBHOH JANCOUIIJIMHE
«YCTPOMCTBA CBEPXBBICOKOM YACTOTHI U AHTEHHBI»

YpoBeHb 0CHOBHOI1 00pa3oBaTe/IbHOI NporpaMmmsbl _bakanaBpuar

Hanpasaenue noaroroBku 11.03.01 — PagnorexHuka

HpO(l)I/IJIb «PagnoTeXHMYECKHUE CPEACTRA NIEpeIadu, IpuémMa u O6Da6OTKI/I CHUT'HAJIOB»

®opma o0yueHHust 3a04yHas

dDakyJabTeT 3aouHblii ¥ BeuepHuii daxkyiasrer (3uBd)
Kadenpa TenexoMmyHuKaIMid 1 0OCHOB paanotexHuku (TOP)
Kypc 4.5 Cemectp __7,9,10

Yuebnslii niian Hadopa 2015 roga U nocJeayHOIMX JeT

PazpaboTunk:

[Tpod. xadp. CBY u KP T'omun I'.T.

Kontponsnas padora: 10 cemectp
Ok3ameH: 10 cemectp
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Tomck 2017

1. BBenenue

®onp oneHouHBIX cpencts (OOC) sBiseTcs MPUIIOKESHUEM K pabodeii mporpaMMe TUCIUTUIAHBL «Y CTPOHCTBA
CBEPXBBICOKOH 9aCTOTHI ¥ aHTCHHBI» U TIPEICTABIISIET COO0H COBOKYITHOCTh KOHTPOIBHO-U3MEPHUTEIBHBIX
MaTepuanoB (KOHTPOJIbHBIE PA0OTHI, TECTHI M AP.) M METOJOB HX HCIIOJIB30BAHNS, IPEIHA3HAYEHHBIX IS
M3MEPEHUS YPOBHS JIOCTHKCHHUS CTYACHTOM YCTAaHOBIICHHBIX PE3YJIBTATOB O0Y4EHMUS.

®OC mo mucunruIHHE «Y CTPOUCTBA CBEPXBBICOKON YaCTOTHI M aHTECHHBI) UCIIONIB3YETCS IPH IIPOBEICHUN
TEKYIIIEro KOHTPOJISl YCIIeBaeMOCTH (KOHTPOJIbHBIEC TOYKHM) U IPOMEKYTOUHO aTTECTalllH (3a4€T) CTY/ICHTOB.

[lepedeHp 3aKpeIUICHHBIX 33 AUCUMIUIMHON KOMIETEHLMH MpUBeIeH B Tadmue 1.

Tadanua 1 — [epedens 3aKkpensieHHBIX 32 TUCHUTIJINHON KOMITETEHIMI

Kon ®opMyJIMPOBKA KOMIIETEHMHU Ortansl GOPMUPOBAHUS KOMIETEHIIUH
OIIK-3 | cnocoOHOCTh pemaTh 3a1a9n 3HATDb.
aHaJIN3a U pacueTa XapaKTePUCTHK — IMpPUHLMIBI ~ JEHCTBUS, OCHOBHBIE  MapaMETpbl U
JNIEKTPUYECKUX LIeTEN XapaKTEPUCTUKU, KOHCTPYKUUU U HA3HAYCHHE TUIIOBBIX
yctpoiicte CBY u aHTeHH B PaJHOTEXHUYECKUX
CUCTEMAX;
YMeThb!
— BBIIOJHATL MaT€MaTHYECKOE MOJCIUPOBAHUE YCTPOUCTB
CBY u aHTEeHH MO THIOBHEIM METOJMKAM, B TOM YHCIIE C
UCIIOJIb30BAaHUEM CTaHAAPTHBIX IAKETOB IPUKJIAJHBIX
IIPOrpaMM;
BJIA/IETh!
— OCHOBHBIMH METOJAaMHU pacyéTa U HSKCIEPUMEHTAIBHBIX
uccieqoBaHuil  GuaepHbIX JuHHH, ycrpoiictB CBY m
AHTCHH.
K-6 TOTOBHOCTb BBIIOIHSATH PacdeT U 3HATD.
MIPOEKTUPOBAHUE JIETANIEH, Y3IIOB U — IpPUHLHMIB  JEHCTBUS,  OCHOBHBIC  IIapaMETpbl U
YCTPONCTB pagloTEX HUIECKHUX XapaKTEPUCTUKU, KOHCTPYKUUU U HA3HAYCHHE TUIIOBBIX
CHCTEM B COOTBETCTBHH C ycrpoiicte CBY ¥ aHTeHH B paJHOTEXHUYECKUX
TEXHUUYECKHUM 33JIlaHUEM C ) cHCTeMaX,
YMeThb!
HCIOJIb30BaHUEM CPEJICTB .
— BBINOJHATL MaT€MaTUYECKOE MOJECIUPOBAHUE YCTPOMCTB
aBTOMATU3ALMH [TPOECKTUPOBAHMS
CBY u aHTEeHH MO THIOBLIM METOJMKAM, B TOM YHCIIE C
HCIOJIb30BAHUEM CTAaHIAPTHBIX MAKETOB MPHUKJIAJHbIX
MIPOTpaMM;
BJIA/IETh!
— OCHOBHBIMH METOJaMU pacyéra M HKCIEPUMEHTAIbHBIX
uccienoBaHuil ¢uaepHsIX JuHHHA, ycTpoiictB CBY u
AHTCHH .
OO0mrre XapakTepUCTUKU TIOKa3aTellei 1 KPUTEPHUEB OIICHUBAHMS KOMITETCHIINN Ha BCEX dTalaX MPUBEACHBI
B TabuuLe 2.

Taﬁ.lmua 2 - Oﬁume XapaKTepUCTUKHU nokasarejei u KPpUTEpPHUEB OlICHUBAHUSA KOMIIETEeHIIUM 110 3 TanaM

TTokasarenu u
KpUTEPUU

3Hars

OTar4yHO (BBICOKHI
YPOBEHB)

C IOHUMAHWUEM I'PAHULL
NMPUMEHUMOCTH

Ob6nanaeT hakTHIECKUMH U
TEOPETHYECKHMH 3HAaHUSIMH B
npezienax u3y4aeMoi oonacTu

O6naiaeT Auana3oHoOM
MPAaKTHYECKUX YMEHHUH,
TpeOyeMBbIX JJIsl Pa3BUTHS

YMmern Bmanets
KoHTponupyer paboTy, MpoBOIUT
OLICHKY, COBEPIIEHCTBYET ACHCTBUS
paboTsl

TBOPYECKHX PEIICHUH,
abcTparupoBaHus IpoodIeM

Xoporo (6a30BbIi

3HaeT GaKThl, MPUHIHIIE,

OOnagaeT quana3oHOM

Beper oTBETCTBEHHOCTH 32

CornacoBaHa Ha noptane N2 16778

12




YPOBEHB)

MIPOIIECChI, O0MIHe TOHATHS B
mpejenax u3ydaeMoi o0nacTu

MPaKTUYECKUX YMEHUH,
TpeOyeMbIX JIsl PEIICHUS
OTIpEICIICHHBIX IPOOIeM B
00JIacTH UCCIICIOBAHUS

3aBCPIICHUC 3a/1a49 B
HUCCJIICOJOBaHHUU, HpI/ICHOCEl6J'II/IBaeT
CBOC IIOBCACHHUC K
00CTOSATEILCTBAM B peuIcHnn

npobnemM

VYnoenerBoputensHO | OO6nmamaeT 6a30BBIMH OOIIIMHA
(oporoBerit 3HAaHUSMH
YpOBEHB)

O06agaeT OCHOBHBIMH
YMEHHSMH, TPeOyeMbIMU
JUTSL BBITIOJTHEHUSI ITPOCTHIX
3a1a4

2. Peaqu3anus KoMmeTeHIUH

2.1 Komnerenmus OIIK-3

OIIK-3: crioco0HOCTH penIaTh 3a/1a4d AHAJIH32 H PACYeTa XapaKTEePUCTHK YIEKTPUIECKUX Iemeii.
st hopMHUpPOBAHUS KOMIICTCHITUE HEOOXOAUMO OCYIIECTBUTh PSIJ] ITAIOB.
Oranbl OPMHUPOBAHUS KOMICTEHIIHH, TIPUMCHIEMBIC JIJIS 3TOTO BUBI 3aHATHUH, U HCIIOJIB3yEeMbIC CPEICTBA
OIICHUBAHMS MPEJICTABJICHBI B TabmuIle 3.

PaGoraer npu npsimom
HaOJIIOIEHU T

Taﬁ.lmua 3 — Oranel q)OpMHpOBaHI/Iﬂ KOMIIETCHIMHA U UCII0JIB3YEMBbIE€ CPEICTBA OLICHUBAHUSA

CocraB 3HATh YmMmerb Baagern
MIPUHIINIIBI ISHCTBUA,
BBIMOJIHATh MaTeMaTH4eCcKoe OCHOBHBIMH METOAAMU
OCHOBHBIE NTapaMeTphl U N N
Conep- MozenupoBanue ycrporicts CBY pacuéra u
Y XapaKTepUCTUKH,
Y aHTEHH 10 TUIIOBBIM SKCHEPUMEHTAIBHBIX
JKaHne KOHCTPYKLIMHU U Ha3HAYCHHE .
N METOJIMKaM, B TOM YHCJIE C uccie0BaHui QuaepHbIX
ITANOB TUTIOBBIX ycTpoiicTB CBY u - .
HCIIOIb30BAHUEM CTAaHAAPTHBIX nuHuH, yerpoiicts CBY u
AHTEHH B paAMOTEXHUYECKUX
MAaKETOB NPUKIIAJHBIX POrpamMM AHTEHH
cucremax
Jlexuu Jlexuu Jlexuu
Buabr JlabopaTopHBIE 3aHATHS JlabopaTopHBbIe 3aHATHS JlabopaTopHBIE 3aHATHS
3aHATHH] IIpakTHyeckue 3aHATHA. [IpakTuueckue 3aHATHA. IIpakTuueckue 3aHATHA.
CamocrosiTenpHas paboTa. CamocrosTenbHas paboTa. CamocrosrenpHas padoTa..
Hcnouas- Kouncnekr KonTtponsHas pabora
. 3ammTa 1ab0paTOPHBIX
3yemMble YcTHbll OTBET OdopmiieHre OTYETHOCTH U 6
abor
cpeacTBa Kontposnsnas pabora 3aIuTa JJabopaTopHBIX PadoT; g
. K3aMEH
OlleHU- OKx3aMeH Koncnekt camocTosTensHOM
BaHUs paboTel. Dk3ameH

DopmynupoBKa IOKa3aTesiei 1 KpUTEPHEB OLICHUBAHMS JAHHOW KOMIIETEHIINY IpUBE/IeHa B TabmuIe 4.

Taﬁ.lmua 4 — MMoka3aTeau u KPpUTEPUH ONCHUBAHUSA KOMIIETCHIIUH HA dTanax

IToxa3aTean
H KpPHUTepHH

3HarnL

YmMmern

Baagernb

MPUHLIMIIBI 1eHCTBUS,
OCHOBHBIE TTapaMeTPhI U

CBO60,Z[H0 BEBITIOJIHATH
MAaTEMaTUICCKOC MOACINPO-

OCHOBHBIMHU ME€TOJaMU pacqéTa
1 SKCIECPUMEHTAJIbHBIX

XapaKTEepUCTUKAX, KOHCT-

CBUY u aHTEHH 110 THUIIOBBIM

Otiu4HO XapaKTEPUCTUKH, BaHue ycTpoicts CBY u ucciaenoBaHui GpuaepHbIx
(BbICOKMA KOHCTPYKIIMM M Ha3Ha4e- AHTEHH I10 TUIIOBBIM METOIH- nuHAHR, yetporicts CBY u
YPOBEHb) HUE TUIOBBIX yCTPOUCTB KaM, B TOM 4YHUCJIE C UCIIOJIb30- aHTEHH

CBUY u aHTeHH B paguoTeX- | BaHMEM CTaHAAPTHBIX ITAKETOB

HUYECKUX CUCTEMAX IIPUKJIAHBIX IIPOIpaMM
X IIPEACTaBICHUE CaMOCTOSTENBHO BBIIIOJIHATD YaCTUYHO BJIaZIcET OCHOBHBIMU
60p01l10v 0 MPHUHIUNAX AEHCTBHUS, MaTeMaTU4ECKOe METOJaMU pacyéra u
;pz:?:::;;l OCHOBHBIX [TapaMeTpax u MOJEIUPOBAHUE YCTPONCTB 9KCIIEPUMEHTAIbHBIX

HCCIeI0OBaHUN (PUAESPHBIX
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PYKUHSIX U Ha3HAYCHHUU
THTIOBBIX ycTporicTB CBY u
AHTCHH B PaJJHOTEXHU-
YECKHUX CHCTEMaxX

METOJUKaM, B TOM YHCIIE C
HCTIONIb30BaHUEM CTaHAAPTHBIX
MAKETOB MPUKJIAJAHBIX
IporpamMm

muHui, yerpoiicte CBY n
aHTeHH

Yaosaersopu-
TeJbHO (1opo-
TrOBbIil YPOBEeHb)

[aet onpenenenus
MIPUHLIUTIOB I€HCTBYS,
OCHOBHBIX IAPAaMETPOB H
XapaKTePUCTHK,
KOHCTPYKLUHH U
Ha3HAYEHUH TUIIOBBIX
ycrpoticte CBY u aHTEeHH B
PaINOTEXHUIECKHUX
cucrteMax

[Toka3bIBaeT HEMOJIHOE, HE-
JIOCTaTOYHOE YMEHHUE
BBITIOJTHATh MaTEMaTHYECKOE
MOJEIUPOBAHUE YCTPOUCTB
CBUY 1 aHTEHH 1O TUIIOBBIM
METOJUKaM, B TOM YHCJIE C
HCIIONIE30BaHUEM CTaHIAPTHBIX
MAKETOB TPUKIATHBIX
MporpaMm

JleMOHCTpHpYET HeToJHOE,
HEJI0CTaTOYHOE BIIaJICHUE
OCHOBHBIMH METOJIaMHU pacyéra
1 SKCTICPHUMEHTAJIBHBIX
HCCIIeOBaHUN (DUICPHBIX
mHAl, yerporicte CBY n
AQHTCHH

2.2 Komnerenuus ITK-6

ITIK-6: roTOBHOCTH BBINOJHSATH PACYET H MPOEKTHPOBAHNE I€TAJICl, Y3J10B U YCTPOHCTB
PaANOTEXHUYECKUX CHCTEM B COOTBETCTBUM C TEXHMYECKHM 32/IaHHEM C UCIO0JIL30BAHUEM CPEICTB
aBTOMATH3AIMH MPOEKTHPOBAHMSA.

Juist hopMHIpOBaHUS KOMIIETEHITNH HEOOXO0AUMO OCYIIECTBHUTH P STAIOB.

Oransl GOopMHPOBaHUI KOMIECTECHINH, TPUMECHIEMBIC JJIs 5TOTO BUABI 3aHATHH, U MCIIOIb3YEeMBbIE CPEICTBA
OIICHUBAHMS NPEICTABICHHI B TabmHIIe 5.

Tabauua 5- Iransl GopMHUPOBAHMA KOMIIETEHIIMH M MCI0JIb3yeMble CpecTBA OLleHUBAHUS

CocraB 3HaTL YmMmerhb Baagern
. BBITIOJTHATH MaTEMaTHIECKOE

MPUHIUIEI JEHCTBHS, ., OCHOBHBIMH METOJJaMHU

OCHOBHBIC ITapaMeTpPhl U MOACITHPOBARHE yCTPOUCTS acuéra u
Conep- P P CBY u aHTEHH N0 TUIIOBBIM P

XapaKTEePUCTHUKHU, KOHCTPYKINHT 9KCTIEPUMEHTAIIBHBIX
JKaHHe METOAMKaM, B TOM YHCIIE C .

Y Ha3HaYCHUE THITOBBIX HccIe10BaHui GpruaepHbIX
ITANoB . HCTIONIb30BaHUEM CTaHAAPTHBIX M .

ycrpoiicte CBY u aHTeHH B nuHuH, yerpoiicts CBY u

MaKeTOB MPUKIIAaTHBIX
PaTuOTEXHUYECKHUX CUCTEMax AQHTEHH
poTrpaMMm
Jlexnun Jlexnun Jlexun
Buasi JlaGopaTopHBIe 3aHATHS JlaGopaTopHBIe 3aHATHS JlaGopaTopHBIe 3aHATHS
3aHATHI IIpakTuueckue 3aHATHUS. IIpakTHuueckue 3aHATHUS. IIpakTuueckue 3aHsTHA.
CamocTrosTenbpHas paboTa. CamocTrosTenpHas padboTa. CamocTtosTenbHas paboTa.
HUcnoan- Koncnekr Konrtponpnas padora
N 3amuTa 1abopaTOpHBIX
3yemMble YcTHBIA OTBET OdopmiteHre OTYETHOCTH U 6
aboT
cpeacrea | KonrpombHas pabora 3aImuTa J1abopaToOpHBIX padoT; g
N K3aMeH

OlleHHU- OKk3aMeH KoHcnekT camocTosiTeIbHON
BaHMs paboTsl. DK3aMeH

q)OpMyJ'H/IpOBKa MoKa3zaTejed u KPUTCPUECB OLICHUBAHUA )IaHHOﬁ KOMIICTCHIIMU IPHUBECACHA B Ta6m/1ue 6.

Taﬁ.lmua 6 — [MokazaTenu u KPUTEPUM OCHUBAHUSA KOMIIETCHIIUHA HA dTanax

IToxa3aTen
U M KPUTEPUH

3HaThL

Ymern

Baanernb
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MPHHIUIEI JEHCTBUS, CBOOOIHO BBIMOJIHSTH OCHOBHBIMHM METOJAMH pacdéra
OCHOBHBIE ITAPAMETPHI U MaTEMaTHIECKOE MOJIEINPO- U DKCIIEPHMEHTAIIbHBIX
OT1au4HO XapaKTEPUCTHUKH, BaHue ycrpoiicte CBY HCCIIeToOBaHU QUIepHBIX
(BBICOKMIA KOHCTPYKLIMU U Ha3Haue- AQHTEHH 110 TUIIOBBIM METO/IH- muHUH, yetpoiicts CBY u
YPOBEHb) HUE TUIOBBIX YCTPOUCTB KaM, B TOM YHCJI€ C HCII0JIB30- AQHTEHH
CBUY u aHTeHH B paguoTeX- | BaHMEM CTaHAAPTHBIX TAKETOB
HUYECKUX CHCTEMax MPUKIIAJHBIX IPOrpaMM
IIpPeCTaBICHNE CaMOCTOSITENILHO BBITIOJIHATD YaCTUYHO BJIAJEET OCHOBHBIMHU
0 NMPUHIUNAX ACHCTBHA, MaTeMaTHYECKOe METOJAMH pacdéTra U
X OCHOBHBIX ITapaMeTpax U MOJIENIUPOBAaHUE YCTPONCTB HKCIEPUMEHTANIBHBIX
60p01110“ XapaKTepUCTHKAX, KOHCT- CBUY u aHTEHH 110 TUIIOBEIM HCCIIeAOBaHUH (DUICPHBIX
(Gasone1ii PYKUUSX U HA3HAYEHUH METOJIMKaM, B TOM YHCJIE C mHAl, yerporicte CBY n
ypoBeiib) TUNOBBIX ycTpoiicTB CBU 1 | ncnonb30BaHUEM CTaHJApTHBIX | aHTEHH
AHTEHH B PaJlUOTEXHU- MaKeTOB MPUKIATHBIX
YECKHX CUCTEMax IporpaMm
[aet onpenenenus [loka3bIBaeT HEMONHOE, He- JleMOHCTpUpPYET HETIOIHOE,
MIPHHIUIOB ACHCTBHS, JIOCTaTOYHOE YMEHUE HEIOCTaTOYHOE BIIJICHUE
OCHOBHBIX IApPaMETPOB U BBINOJIHATh MaTEMATUYECKOE OCHOBHBIMH METOJAMH pacdéra
Ynosiersopu- N
XapaKTEPUCTHK, MOJIENIUPOBaHKE YCTPOUCTB U DKCIIEPUMEHTAIbHBIX
TeJLHO (Topo- N N
. KOHCTPYKLIUH H CBUY 1 aHTEHH N0 TUIOBBIM HccIe0BaHuH (PUACPHBIX
roBrI HAa3HAYCHUI TUIIOBBIX METOJUKAM, B TOM YHUCIIE C nuHUH, yeTpoiicts CBY u
ypobeiib) ycrpoiictB CBY u aHTeHH B | HCNOJIb30BaHUEM CTaHAAPTHBIX | AHTEHH
PaaAUOTEXHUYCCKUX TMaKeTOB NPUKIIAAHBIX
cucreMax IporpaMm

3. TunoBble KOHTPOJIbHBIC 3aIaHUSA

JUnis peanu3aiiuy BhIICIIEPEUHUCICHHBIX 3a]ja4 00YUIEeHHUS UCTIONIB3YIOTCS CIIEAYIONIIE MaTepHaIbl:
TUTIOBBIE KOHTPOJIbHBIE 33IaHUS UM UHbIE MaTepHallbl, HEOOXOUMBIE SIS OIICHKU 3HAHUH, YMEHHM, HABBIKOB U
(1K) OTIBITA AEATEILHOCTH, XapaKTEPU3YIOIIUX ITAIbl (HOPMUPOBAHUS KOMITETCHIIUH B IMPOIECCE OCBOCHHS
00pa3oBaTeNbHON MPOTPaMMBI, B COCTaBE:!

3.1 HanmeHOBaHHE KOHTPOJIBHBIX PadoT:

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

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

3.2 IIpakTHYecKne 3aHATHSA N0 TeMaM:

1. Pacuét mapaMeTpoB KOAKCHAIBHBIX JIMHUI U BOTHOBOJIOB

2. Pacuér Harpy>KeHHBIX OTPE3KOB (UAECPOB

3. CoracoBanue GuIEPOB ¢ HATPYy3KOi
4. Pacuér mapamMeTpoB U XapaKTepUCTUK aHTCHH
5. Pacuét BUOpaTOpHBIX aHTEHH
6. Pacuér anepTypHBIX aHTEHH

VKazaHHsl K IPAKTHYCCKHM 3aHITHSIM IPUBEICHBI B y4eOHO-METOqMIecKHX nocodusx [12, 13].

3.3 Ha3Bauus 1a00paTopHBIX padoT:

1. HccnemoBaHue AuarpamMMbl HAIIPAaBICHHOCTH TapabOMYeCKON aHTEHHBI 110 U3MEPEHHSIM OIS
B JaJIbHEN U OJIM)KHEHN 30HaX

wn

HccnenoBanue BIMAHUA paclpeesieHus N0 B paCKpbIBE aHTEHHBI HA €€ uarpaMMy HallpaBIeHHOCTH
HccnenoBanne ko3 duiinerTa yCuneHus: pyrnopHsIX aHTCHH
4. HccnenoBaHue TUAEKTPUIECKUX aHTCHH

Vkazanus K 1abOpaTOpHBIM 3aHITHIM MPUBEACHBI B yueOHO-MeToanuecKkux mocobusx [14-19].
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3.4 Bompocsl 1J1s1 IpoBeAeHNs IK3aMeHA !

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

JInnuu nepenadu: onpeneneHue; peryssipHble, HeperyspHble, OAHOPOIHBIE, HE OJHOPOAHbIe. OTKPHITHIE,
3aKpBIThIE — UX JOCTOMHCTBA U HEAOCTATKHU, NpUMeHeHus. [Ipumepsl.

Panuonuuus: nousTue, CTpyKTypHas cxema, mpuMepsl. JIOCTOMHCTBA M HEAOCTATKU 110 CPAaBHEHHUIO C
(bunepHBIMH JIMHUAMHE. [IpUHIUIT 3JIEKTPOANHAMUYECKOTO MTOI00MS M €r0 UCIIONIb30BaHKUE NP pacdeTax u
9KCIEPUMEHTAIBHBIX UCCIIEOBAHUSIX.

OCHOBHBIE TTAPAMETPHI M XapaKTEPUCTHKH (HUICPOB: THIIBI BOJIH, JUCIEPCHOHHAS XapAKTEPUCTHKA,
3aTyXaHHe, JIEKTPUIECKas MPOYHOCTh, NpeelbHas U JOIyCTHMAsk MOIIHOCTH, BOJTHOBOE CONPOTHBIICHHE,
MIOTOHHBIE TTApaMETPBI.

MaremaTmaeckas Moaenb auHui nepenaan CBU. OcHoBHBIE TpeOOBaHMS, IPEIBIBISIEMBIC K (DHICPHBIM
JUHAAM. YacTOTHBIE 3aBUCMMOCTH 3aTyXaHHUs B IPOBOJHHUKAX M JUAICKTPHKAX.

OObsicHUTE, TOYEMY OOBIYHO PAOOTAIOT Ha BOJIHE OJJHOTO THIA, B YACTHOCTH OCHOBHOTO. B Kakux ciaydasx
paboTaroT Ha BOJIHAX BBICHIMX TUNOB? B KakUX JTHMHUAX UMEET MECTO JTUCTIEPCHS U B YEM MPOSABISIETCS?
Kak ona BiMseT Ha pacpoCcTpaHEHHE CUTHATIOB?

JIByXnpoBO/iHAsI M KOAKCHAJIbHAsI JIMHUH: BOJIHA OCHOBHOTO THIIA, €€ JJIMHA U (ha30Basi CKOPOCTh,
BOJIHOBOE COIIPOTHBJICHHE, IIOTOHHBIE apaMeTphl. Y clioBre paboThl Ha BOJIHE OCHOBHOTO THIIA B
KOaKCHAIIbHOI JTMHUH. MapKupoBKa KOAKCHAIbHBIX KaOeleH.

[os0ocKOBBIE M MHKPOIIOJIOCKOBBIE JIMHUU: Pa3HOBHHOCTH, BOJIHA OCHOBHOTO THIIA, ¢ JUIMHA 1 (ha3oBas
CKOpPOCTb, BOTHOBOE COIIPOTHUBIICHHE, [IOTOHHBIE TAPaMETPBL, CTPYKTYypa MOJIS.

BonHOBOABI MPAMOYTOIBHOTO CeueHHs. THITBI BOJTH, KpUTHYECKHE ATUHBI BOJIH. BoJTHa OCHOBHOrO THIIA,
YCIIOBHE €€ CYLECTBOBAHMsI, CTPYKTypa MO, XapaKTEPUCTUIECKOE H BOTHOBOE CONPOTUBIICHUS,
nepeqaBaeMasi MOIIHOCTb. TEeXHOJIOTUS U3rOTOBIECHUS U CTAHAAPTHI. [IprMeHeH s .

BonHoBoAB! kpyraoro cedeHus. THITBI BOJH, KpUTHYECKHE AIUHBI BOIH. BOJIHa OCHOBHOTO THIA, YCIOBHE
€€ CyIECTBOBaHMs, CTPYKTypa MO, XapaKTEPUCTUIECKOE K BOTHOBOE CONPOTHUBIICHHS], IEpeAaBaeMast
MOIIHOCTb. TexHonorus u3rorosieHus. [lpumenenus.

JluHuK nepenayy ¢ MOBEpXHOCTHOW BOJIHOW. [OHsATHE MOBEpXHOCTHOM BOJIHBI, €€ JUIMHA U (azoBas
CKOpOCTb, CTpyKTypa noJisd. [Ipumepsr peanuzauumii JII1 ¢ moBepxHOCTHON BOJTHON U IPUMEHEHUS.
Nuana3zons! qyiuH BoJH. [Toustie CBY. THIbI MpUMEHSIEMbBIX B Pa3IHUHBIX JHAMa30Hax QUICPOB.
IToHATHS SKBUBAJIECHTHBIX JIMHUN U CXeM. BOJIIHOBOI U KJIACCUYECKUM ITOAXO0/Ibl, CBS3b MEX]ly HUMU.
Koaddumument orpakenust ot Harpysku, KbB, KCB, conpoTuBiieHIe THHAN U COOTHOIICHUE MEXITY HUMH.
[ToBenenne Moxyns ko3 duieHTa oTpaskeHNs B naeanbHbIX U peanbHbIX JII1. Pe3onancHble ceueHns,
3HAa4YEeHUS B HUX HANPSHKEHHOCTEH MOJIeH U COMPOTUBICHUH.

Koaddrmument orpakenus ot Harpysku, KbB, KCB, conpoTuBiieHIe THHAU U COOTHOIICHIE MEXIY HIMU.
IToBenenne momyins ko3 uIeHTa OTpAKEHNS B HACAITBHBIX M peabHbIX JMHUAX. Pesxumel B JIIT n ux
CBSA3b C CONPOTHUBIIEHUEM HArpy3Ku.

dopmyrna TpaHCHOPMAIMU COPOTHUBIICHHH C MOSCHEHUSIMU. DKBUBAJIICHTHBIE CEUEHHSI U PACCTOSIHUS
MeXJly HUIMH. BX0ogHOE conpoTHBIIeHHE OTpe3Ka Guaepa, 3Ha4eHUs B CIy4ae peaKTUBHBIX Harpy3oK.
[MonsiTre nuieiioB, MX BXOJHBIE CONPOTHBIICHUS, TIPUMEHEHUSI.

dopmyna TpaHCHOPMAIMU COTPOTHUBIICHHH C MOSCHEHUSIMU. Pe30HAHCHBIE CEUSHHUSI U PACCTOSIHUSI MEXIY
HumH. [loBesieHre B HUX KOMIIOHEHT HANPSHKEHHOCTH 3JIEKTPHUECKOT0 ¥ MAarHUTHOTO TMOJIeH, CBA3b C
MoysieM Kod(pHIHEeHTa OTpakeHHs 0T Harpy3ku. CONpOTUBIEHUE JIMHUU B PE30HAHCHBIX CEUCHHUSX U
cBs3b ux ¢ KCB u KbB.

Y3K0N0J0CHOE COrnacoBaHUe aKTUBHBIX HArpy30K. YeTBEpTHBOIHOBBIE MOHMKAIOIIUE U MOBBIIIAKOIINE
TpaHcdopmaropsl, nx BKimodeHus B JIIT u BbIOOp 3HaUCHMI CONPOTHBICHUH. DKBHUBAJICHTHBIE CXEMBI,
pacnpenenenus Hanpsbkenus, KbB nnu KCB srons JIII npu cornacoBanum.

Y3K0N0J0CHOE COrIacoBaHUE KOMILIEKCHBIX Harpy30K. MeToa KOMIEHCUPYIOIUX PEaKTUBHOCTEI],
MOCIIeZIOBaTeIHbHOE W TapajuiebHoe BKItoueHus ux B JIIT. DxBuBaneHTHbIe cxeMbl. [TosicHeHHsT Ha
KpyroBoii muarpamme Bomsnepra — Cmura.

Y3KONOJIOCHOE COTIacOBaHNE KOMITIEKCHBIX HArpy30K. MeTo KOMIEHCHUPYIOINX PEaKTUBHOCTEH, UX
peanu3anys B BOJTHOBOJAHOW TEXHUKE, SKBUBAJICHTHBIE CXEMBI.

Tunossie anemenTs! TpakToB CBY: 3KBUBaJICHTHl aHTCHH, PEaKTUBHBIE HArPy3KH, Y€TBEPTHBOTHOBBIE
METAJUIMIECKHUE U30IATOPEI.

Tunosele anemenTsl TpakToB CBY: BOTHOBOIHBIE COEANHEHHS, TOBOPOTHI, KOAKCHATbHO-BOITHOBOIHBIE
MepexoAbl U NEPEX0bl ¢ IPSIMOYTOJILHOIO BOJTHOBOIA HAa KPYTJIBIH.

16
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21,

22.

23.

24,

25.
26.

27.

28.

29.

30.

31.
32.

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

51.
52.
53.
54,

55.
56.

57.
58.

59.

60.

61.

OOBEeMHBIN pe30HATOP: YCTPOWCTBO, PA3HOBUAHOCTH, TpUMeHeHUs1. CpaBHEHHE ¢ KOJIeOaTeIbHBIM
KOHTYpOM. BKiIfoueHune B TPakT, CBA3b C BHEITHIMH LIEISIMU.

OOBeMHBIE Pe30HATOPBI: TUITHI KOJIeOaHNH, pe30HAHCHBIE JITMHBI BOJTH, JOOPOTHOCTH. Y CTPOWCTBO U
MIPUMEHEHNE KOAKCHAIBHOTO PE30HATOPA.

CryneH4aThle 1 IJIaBHBIE COTNIAcyloIue nepexosl. Kinaccudukanys ynpaBisiomuX yCTPOHCTB.
MexaHn4YecKHe aTTeHI0ATOPHI U (pazoBpamareny.

Mmuorononrocanku CBY: miockoctu otcueTa (a3, BOTHOBOH M KIIACCHUECKHUH ITOIXOIBI OMICAHUS,
HOPMHPOBKA TOKOB U HAIIPSDKEHUM, MaJaroIlue U OTpaskeHHbIE BOJIHBI.

BoutHOBast MaTpuLia paccestHus: PU3NUECKHIA CMBICH DJIEMEHTOB, UCTIBITATEIbHBIE PEXKUMBL. [IprMeHeHus.
Martpuipl CONpOTHBICHUH U TPOBOAUMOCTEN: (PU3NUECKHI CMBICI SJIEMEHTOB, UCTIBITATEIbHBIC PEKUMBL.
IIpumenenus.

W neanbHble 1 peanbHble MaTPULIBL. MaTpuia paccessHus HIeaIbHOTO BEHTUIIS, (PU3UUECKHUI CMBICI e¢
3JIEMEHTOB.

@dyHIaMeHTanbHbIE CBOWCTBA MATPUII: B3aUMHOCTH, CHMMETPHH, HETUCCUITATHBHOCTH; TOHSTHS,
MaTeMaTHdeckue GpopMyInpoBKH, HEOOXOAUMOCTh yUeTa.

HenuccunatruBHbIN YETBIPEXTIONIOCHUK: MaTPULbl CONPOTUBIIEHUN U paccessHusl. PeakTUBHBII
MHOTOTIOJTFOCHUK.

@DeppuThl 1 UX cBoMcTBA. HeB3anMHBIe ycTpoiicTBa Ha ocHOBE dddexTa Papasaes U ¢ IOMEPETHO-
MOJIMarHUYeHHBIM (eppuToM (BeHTHIH). Pa3oBpaInaTey.

upxynsarop: NOHATHE, MATPULIBL pacCesSHUS, YCTPOIICTBO, HA3HAUCHHE U IPUMEHEHHS.
HanpaBneHHBII OTBETBUTENb: MOHITUE, MAaTPUILIA PACCESHUs, YCTPOHCTBO, HA3HAYEHUE U IPUMECHEHUS.

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

Hasnavenue u knaccuduKanys aHTCHH, MOHATHS, OIPEICIICHNUSI.

BHyTpeHHsA 1 BHENTHSS 3aJa4X TEOPUU aHTCHH.

Awmmmurynaas JIH, ee dopma u mmpuHa, rpadudeckoe n3o0paxeHne.

Teopema o nmepemHoxenuu IH ogHOTHITHBIX 00TydaTeei.

®asoBas fuarpaMMa aHTeHHbI. Da30BBIN LEHTP U LEHTP U3IIyYEHHs.

MOIIHOCTB U CONPOTHUBICHHE U3ITy4EHHs] AaHTCHHBIL.

BxoaHoe conpoTHUBICHNE AaHTEHHBI, CBA3b C CONPOTHBICHUEM H3IIY4CHUS.

DnexTpudeckas IpoyHocTs. IIpenensHast u 1omycTUMas MOIIHOCTH.

[Monsipuzanust, ee BUIBI, HEOOXOJUMOCTb yueTa IIPH NpUeMe.

KH/, KITA u KY anTeHHBI, onpeieNieHus], B3AUMOCBSI3H.

JeiicTByromas JyIMHA U AMANa30H PabOYMX YaCTOT aHTCHHBI.

[IpuHIUI 3NEKTPOAMHAMHUECKOTO OO0 U €ro UCIOIb30BaHKE IPH UCCIIEIOBAHIUY AHTCHH.
IIpuHIUIBI TOCTPOEHUS CBEPXIIMPOKOIOIOCHBIX AaHTEHH.

@dyHIaMeHTaNbHbIE OTPaHIYECHNUS B 00JIaCTH aHTCHH.

[Ipuemnsle anTeHHbl. DkBUBaNeHTHAs cxema. @opmyinbl Heiimana ma 9/1C.

[IpuemHble aHTEHHBI. Y CIIOBHSI TPHEMA MAKCUMAJIBHOW MOIITHOCTH.

[IpuHIUI B3aMMHOCTH U €70 UCHOIb30BAHUE IPUMEHUTEIBHO K PACUeTy XapaKTEPHUCTUK MPUEMHBIX
AHTEHH.

OddexTuBHas Tuomaas aHTeHHBI, cBsi3b ¢ KHJI 1 aeiicTByromeit 1IMHON TMHEHHON aHTEHHBI.
[IIymoBas TemnepaTypa aHTeHHBI, cBs3b ¢ KIIJ[, myTH ee cHIXeHus.

OcobenHocTr paboThl aHTEHH Ha HU3KUX U BBICOKHUX YaCTOTaX.

OHepreTudeckre COOTHOLICHNS B IpHeMHbIX aHTeHHaxX Ha CBY B cornacoBaHHOM U paccoTIacOBaHHOM
pexXnumax.

dopmyra uaeanbHOU paauonepeiadu ¢ HOSICHEHUSIMU.

OOmue cBOWCTBA aHTEHH MAaJIBIX JIEKTPUYECKUX pa3MepoB. DJIeMEeHTapHbIe N3IyqaTeN INHEHHON 1
KpPYroBO# MOJISPU3ALIUY.

CuMMeTpHYHBIH 3NeKTprudeckuit Bubparop. Pacnpenenenne Toka, JIH, conporusienue nznydenns, KH/I.
CuMMeTpHYHBIN 3JIeKTpHUYecKuii BuOparop. Pactipenenenue Toka, qeicTByromast JyiMHa, 3 GexT
YKOpOYEHHS JUTHHBI BUOPATOpa, BXOAHOE CONPOTHBIICHHUE.

KoHCTpyKIIMM CHMMETPUYHBIX JIMHEHHBIX BUOPATOPHBIX aHTeHH. CHOCOOBI MUTaHKS OCPEICTBOM
JBYXIIPOBOJAHON U KOAKCUAJIbHOU nuHUi. [Ipumenenus.

ITetneoOpasubrit BUOpaTop Iucronpropca. CriocoObl MTUTAHMS TOCPEICTBOM JBYX-TIPOBOTHON U
KoakcuangbHOM Jinauii, J{H, npumenenus.

KoncTpykunu HecuMMeTpuaHBIX BUOpaTopoB. CriocoOs! Bo3Oyxaenus, JIH, mpumenenns.
Mertoandueckne MaTepruaisl Ul MOATOTOBKM K 9K3aMeHy mpHBeaeHs! B [1, 2].
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4, MeToxmqecmle MaTepHuaJibl
Jis  oOecneueHuss mporecca OOYYCHHS W PEHICHHS 3a7a4 OOYYCHHUS HCIONB3YIOTCS CICAYIONINE
METOJNYECKAEC MaTePHANBI, ONMPEACIIAIONINE MPOIEAYPHl OIICHUBAHUS 3HAHHWM, YMEHHHN, HABBIKOB W (MIIH) OIBITA
JIESTeTHPHOCTH, XapaKTePHU3YIOIINX Tabl (OPMHUPOBAHI KOMIETEHIHH, B COCTaBe:

4.1. OcHoBHasl IUTEpaTypa
1. Ycrpotictea CBY u anTeHHBI [ DIEKTPOHHBIN pecypc]: YdueOHoe mocobue / 3amorpuHckuit B. A., IllanrnHa
JL. . — Tomck: TYCVYP, 2012. — 223 c. Pexxum goctyna: http://edu.tusur.ru/training/publications/712
2. Tommmn I'.I'. AnTeHHsl: [DnektponHblli pecypc] YueGHoe mocobue. — Tomck: TYCVYP. 2012, — 145 c.
Pesxum nocryma: http://edu.tusur.ru/training/publications/2794
3. Ycrpoiictea CBU u antenssl. [IpoektupoBanue (a3upoBaHHBIX aHTEHHBIX pemeTok/ mox pen. A.U.
Bockpecenckoro. — M.: Panuorexnuka, 2012. — 744c. (10 7k3.)

4.2. lonoJHUTeIbHAS JUTEPATYPa

4. Yerpoiicta CBY u antennsl: Yuebnuk s By3os/ 1. Bockpecenckwuii u np. — M.: Pagnotexnmka, 2006.
—375c¢. (20 3K3.)

5. CazonoB /.M. Aatenns! u ycrporictBa CBU: YueOHuK ams By30B. — M.: Beicmas mkona, 1988. —32¢. (18
9K3.)

6. Ycrpotictea CBY u antennsl. [IpoektupoBanue Gpa3upoBaHHEIX aHTEHHBIX perieTox/ mox pen. [1.1.
Bockpecenckoro. — M.: Panuorexnuka, 2003. — 632c. (21 3k3.)

7. Texuuueckast MeKTpogrHaMuKa: Y4yeOHoe nocobue 1t By3os/ HO.B. [lumenos u np. — M.: Paguo u cBsi3b,
2002. — 536 ¢. (22 2K3.)

8. CBepXIIUPOKOIOJIIOCHBIE MUKPOBOJIHOBBIE ycTpoiicTBa/ mof pen. A. I1. Kpenunxoro,
B. I1. MemanoBa. — M.: Paguo u cBs3p, 2001. — 560 c. (33 3k3.)

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

10. Anrennst YKB/ mox pen. I'.3. Aizendepra. U.1. — M.: CBa3s, 1977. — 384c. (25 3K3.)

11. Awnrennst YKB/ mox pen. I'.3. Aitzentepra. U.2. — M.: CBs3sp, 1977. — 288c. (26 3K3.)

12.3 O6s13aTesibHBIE YI€OHO-MeTOAUYECKHE MOCOOHSI:

12. TomwmH I'.I'. Aatenns! u puneprr. CoopHUK 33134 ¢ HOopMyTaMH U peIeHISIMA [ DIIEKTPOHHEIH pecypc:
YuebHoe mocobue (YIeOHO-METOANIECKOE ITOCO0HEe TI0 IPAKTUIECKUM 3aHiAThsAM). — Tomck: TYCVP, —
2012, — 237c¢. Pexxum poctyna: http://edu.tusur.ru/training/publications/2795

13. Yerpoiictea CBY u antenns [dnekTtpornsiit pecype]: Yuebnoe Metomuueckoe nocobue (yueOHO-
METOAMYECKOEe MTOCOOHE TI0 MPAKTUISCKUM 3aHITHSIM) / Tommn I'.T., 3amotpunckuii B. A., [lanruna
JI. 1. Tomck: TYCVYP, — 2012. — 163 c. Pexxum nocryma: http://edu.tusur.ru/training/publications/715

14. CkansapHbIil aHaIH3aTOp MapameTpoB Ieneid P2M [DnexTpoHHBIH pecypc]: PykoBoacTBo k 1abopaTtopHOi
pabore/ I'.I". TommH, A.B. ®areeB. — Tomck: TYCVYP — 2013 — 47 c. — Pexxum goctyna:
http://edu.tusur.ru/training/publications/3729

15. UccrnenoBanue BIMSHUS paclpe/ieIeHus 10 B pacKphIBE aHTCHHBI Ha €€ JuarpaMMy HalpaBJIeHHOCTH
[DnexTponHsIii pecypc]: PykoBoacTBo k gaboparophoii padore / [omwmn I'. I'. ®areer A.B., [llanruna
JL.U.— Tomck: TYCVYP, 2013. — 28 ¢. Pexxum moctyma: http://edu.tusur.ru/training/publications/3699

16. MccnenoBanue auarpaMMbl HalPaBJICHHOCTH MapaboIMYeCcKOi aHTEHHBI 110 M3MEPEHHSIM T10JIs B AaJIbHE
u OiokHel 30Hax [DnekTpoHHbIN pecypc]: PykoBoacTBo k tlaboparopHoi pabore / ommn I'.I'., @arees
A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum nocrymna: http://edu.tusur.ru/training/publications/3700

17. UccrenoBanne ko3 uiinerTa ycuineHus pymopHBIX aHTSHH [ DIeKTPOHHEIH pecypc]: PykoBomcTBo k
nabopatoproii padore / ['ommn '.I"., @ateeB A.B. — Tomck: TYCVYP, 2013. — 27 c. Pexxum gocrymna:
http://edu.tusur.ru/training/publications/3723

18. HccnenoBanue IMAIEKTPUYECKUX aHTEHH [ DIeKTpOHHBIN pecypc]: PykoBoacTBo k maboparopHoii pabote
/Tommu I'.T'., ®areeB A.B. — Tomck: TYCVYP, 2013. — 23 c. Pexxum gocryna:
http://edu.tusur.ru/training/publications/3722

19. UccnenoBanue GheppuTOBBIX BEHTUIICH U LIUPKYIATOPOB [ DNeKTPOHHBIH pecypc]: PykoBoacTBo k
naboparopHoii padote // [Tagycosa E. B., Cokonosa XX. M., Hukudopor A.H., ®arees A.B. — Tomck:
TYCVYP, 2013. — 27 c. Pexxum gocryna: http://edu.tusur.ru/training/publications/3730

20. Ycrpoiicrea CBY u anTeHHBI [ EKTPOHHBIN pecype]: Y4ueOHO-METOqMUECKOe TTOCOOHE 10 OpraHnu3aI[uu
camocrosaTesnsHoN paboTsl cryaenToB / I'. I'. ['omma — Tomck: TYCVYP, 2010. — 42 c. Pexxum noctyma:
http://edu.tusur.ru/training/publications/7
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