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PABOYAS IPOTPAMMA YUEBHOM IUCIHUILIAHBI

((yCTpOﬁCTBa CBerBLlCOKOﬁ 4acTOThl 1 AaHTCHHbBI»

YpoBeHb 0CHOBHOI1 00pa3oBaTe/IbHOI porpaMmmsbl _bakanaBpuar

Hanpagsienue noaroroBku 11.03.01 — PajmoTexHuka

®opma o0yyeHust 3a04yHas

dakyJabTeT 3aouHblii U BeuepHuit Gaxynbrer (3uBd)
Kadenpa TenexkommyHuKanui ¥ OCHOB paaroTexHuku (TOP)
Kypc 3.4 Cemectp __ 6.7

YueoHnblii miian Haoopa 2012 roma

Pacnpenenenue pabouero BpeMeHu:

Ne Buapl yueOHOM NesTenbHOCTH 6 cemecTp 7 ceMmecTp Bcero Ennaunnel
1 Jlekuun 8 8 9acoB
2  IlpaxkTuueckue 3aHATHSA 2 2 4 4acoB
3 JlaGoparopHbie paOOTHI 4 4 4acoB
4 Bcero ayAMTOpHBIX 3aHATUI 10 6 16 4acoB
5 CamocrosTenbHas pabora 98 21 119 4acoB
6  Bcero (6e3 sx3amena) 108 27 135 4acoB
7  TloaroroBka M ciada 3K3aMeHa 9 9 4acoB
8  OOmas TpyI0eMKOCTh 108 36 144 4acoB
3.0 1.0 4.0 3.E

KonrponsHas pabora: 7 cemectp
DK3aMmeH: 7 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
00pa3zoBaTeNbHOIO CTaHAapTa BhICIIEro MpodeccuoHanbHOro obpaszopanus (PI'OC BO) mo
HanpasieHuto noarotosku 11.03.01 «Paguorexnuka (ypoBeHb OakaiaBprara)y, yTBEpKAEHHOTO
06 03 2015 r. Ne 179, paccmoTpena u yTBepkaeHa Ha 3aceaannu kadenpsr CBUuKP
«9» ¢pespans 2017 r., mporoxoin Ne 6.

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

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

Pabouas nporpamma cornacoBana ¢ (akyJabTeTOM U BBIITyCKaroleil kadeapoit.

Jlexan 3uB® Ocunos 1. B.

(mozmmcs) (®.1.0.)

3aB. BbIyCKaroLen

kadempoit TOP Cenbiiep 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 JTUCIUITJIMHBI

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

3agayaMu JUCUUIUIMHEIL ABIIIOTCSA U3YYCHUE:

"  OCHOBHBIX THIIOB (pHJIEPHBIX JIMHUM, ycTpoiicTB CBY u aHTeHH, NX TapaMeTpPOB U
XapaKTEPUCTHK;

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

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

* onwucanus ycrpoiicts CBY nocpeacTBoM MaTpU4YHOIO anmnapara;

" METOJOB pacy€Ta OCHOBHBIX THUIIOB AHTCHH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII

Bb1.b.23 —qucuurumHaa 6a3osoi yactu PYII.
3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JTUCHUITJIUHBI.

[Ipouecc wu3yueHuss AUCUMILIMHBI HAOpaBlieH Ha (QOPMHUPOBAHUE  CIEAYIOLIUX

KOMIIETECHIINN:
® CHOCOOHOCTBIO PEelIaTh 3a7a4M aHAM3a U pacyeTa XapaKTePUCTUK JICKTPUUECKHUX LIETIeH
(OIIK-3);

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

B pesynbrare u3ydeHus: AUCIUTUINHBI CTYICHTHI JTOJKHBI:
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 ¢ MCNOJIb30BaHUEM CTaHAAPTHBIX MaKeTOB
npukiIaaabIx nporpamm (ITIK-6);
6n1a0emo:

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

4. OBBbEM JUCHUINJIMHBI U BUbl YYUEBHOMN PABOTHI

O6ma;1 pr,I[OéMKOCTB JAUCIHITIIIMHBI COCTABJISACT 4 3a4éTHBIX CANHUIBI U TIPCJICTABJICHA B

Tabmue.
Buael yueGHOM nesTeNbHOCTH Bcero gacos CemecTpsl
6 cemectp 7 cemecTp
AynuTopHbIe 3aHATHSI (BCETO) 16 10 6
Jlexun
[IpakTryeckue 3aHATH 4 2 2
3
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JlabGoparopHbie pabOThI 4 4
CamocTosiTenbHas paboTa (Bcero) 119 98 21
Bcero (6e3 sx3amena) 135 108 27
[ToaroroBka u craua sK3aMeHa 9 9
OO0r11ast TPYI0EMKOCTb (4acoB) 144 108 36
3agyerHpie EnquHUIBI 4.0 3.0 1.0
5. COAEP KAHUE JUCHHUIIJIMHbI
5.1. Pa3;le.m>l AUCIHMUIIJINHBI 1 BH/IbI 3aHATHH
Ne /m Haunmenosanue pasnena Jlek- Jla6. ITpakr. CPC | Bcero Dopmupy-
JCLUILTHHBI UM | paboThl | 3aHATHA 4acoB eMble KOM-
(Ge3 MCTCHIUH
9K3.) (OK, IIK)
1 JluHUM mepeAayH U YCTPOiicTBa OIIK-3
4 - 4 59 7 ’
CBY 6 [1K-6
2 AHTEHHBI OIIK-3,
4 4 - 60 68 1K-6
Hroro 8 4 4 119 135
5.2. Conep:xanue pa3iesioB JeKIIMOHHOIO Kypca
Ne | HaumeHnoBaHue Copepxanue pazaena Tpyno- | ®opmupyemsle
/i | pasaena EMKOCTD | KOMIIETCHINH
JUCLUILINHEI (uac.) (OK, IIK)
JInHuM nepeaavu u 4 OIIK-3
yerpoiictea CBY
1 | JIvuaum nepenadu OcHoBbl Teopuu. KoakcuanbHble, BOJIHOBOIHbBIE U 2
TIOJIOCKOBBIE JINHUH, THITHI BOJIH; TEXHUUECKHE
rapaMeTpsl U XapaKTePUCTUKH, COTIIACOBAHHE C
Harpy3koi.
2 | Ycrpoiicrea CBU MuoronontocHuku CBY 1 BOJIHOBBIE MATPULIBI, UX 2
cBoiictBa. Kackannble coequnenus [laccuBHbie
ycTpoiictBa CBY: Harpy3KkH corjlacOBaHHBIE,
aTTEeHI0ATOPHI, (pasoBpariarenu, PeppuUTOBbIC
LUPKYJISITOPBI, HATIPABJICHHBIE OTBETBUTEIIH.
AHTEHHBI 4 OIIK-3
3 | OcHOBBI TEOPHH U Knaccugukarust anTeHH. 30HBI H3TyYCHHUS. 2

TCXHUKHW aHTCHH.

[TapameTps! 1 XapaKTEpUCTHKH MEPEAtONINX 1
NpUEMHBIX aHTEHH, HH)KEHEPHBIE METO/IbI pacyéra.
OcoOeHHOCTH aHTEHH Pa3IMYHOrO Ha3HAUYCHUS U
JI1ana3oHOB.
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4 | BubpaTtopHsie u BubparopHble aHTEHHBI: THHEHHBIN, TIETIICOOPA3HBIN, 2
aTniepTypHEIE IITBIPEBOW, CXEMBI HX BO30YKACHHUS, CIIOCOOBI
AQHTEHHBI pacmpenus pabodero quanazoHa, TPUMEHEHUS.
AniepTypHBIC aHTCHHBI: BOJTHOBOJHBIC H PYIOPHEIE,
JIMH30BBIC U 3epKaJbHbIC, UX PAa3HOBUIHOCTH.
BHeniHsAs ¥ BHYTPCHHSS 3a]]a4d aHAIHM3a allepTYPHBIX
aHTEeHH ¥ MeTobI pacuéra. KoHcTpykuuu u
XapaKTePUCTUKH, TIPUMCHCHUS.
5.3 Pa3):[e.]'lbl AUCHUIIVIMHBI M MEKIUCHUINVIMHAPHBIC CBSI3H C oﬁecneanammnMn
(mpeapiaymumMmn) U odecneynBaeMbIMU (MOCEAYOIMMH) TUCHUTIINHAMMA
Ne HanMmenoBanne o0ecrieYnBarOImnx Ne Ne pa3nenoB gaHHOW AMCIUILTMHEI U3 Tab.5.1, s
m/n | (OpeIpIAyIIuX) U 00eCeunBacMbIX KOTOPBIX HEOOXOIMMO M3YICHHE 00CCIICUNBAIOIIINX
(mocnenyomux) AUCUUILTUH (npenpLaynyx) U obecrneynBaeMbIX (IOCIIETYIOINX)
JUCLHUIIIINH
1 | 2 | 3 | 4
IpenmecTBy0ONAE THCIUIIHHBI
1 OcHOBBI TEOpHUH LieTIEN + + - -
2 DJIeKTPOIMHAMUKA U + + + -
pacrnpocTpaHeHHE PaIHOBOIH
IMocaexyromue TMCHUIINHBI
1 [IpoexTupoBanue + + + +
PaIROTEXHUICCKUX CHCTEM

5.4 CoorBercTBHE KOMIEeTeHIHI, GopMHUPYeMbIX NMPU H3YYeHHH JAUCUMIIMHbI, 1 BHI0B

3aHATHH
Komnerenun J JIP II CPC DopMBbI KOHTPOJIS
OIIK-3 + - - + Omnpoc Ha JISKIUSIX, KOHTPOJIbHAs paboTa. DK3aMeH.
[1K-6 - + + + Omnpoc Ha 1abopaTOPHBIX paboTax M MPAKTUIECKUX

TOopHBIM pabotaM. KoHTponbHas paboTa.

3aHATHIX. CBOEBPEMEHHOE BBHIIIOJHEHNE 33/1aHUH 110
MIPAaKTUYECKUM 3aHATHAM, 3aIUTa 0TYETa 1o Jabopa-

JI — nekuws, JIP — naGoparopuas padora, I1 — npaktuka, CPC — camocrositenbHasi paboTa CTyIeHTa.

6. METOIbI 1 ®OPMbI OPTAHU3AIIMUU OBYUYEHUSA. TEXHOJIOI'U

HNHTEPAKTUBHOI'O OBYYEHUA

He npenycMoTpeHo yd4eOHBIM MIIaHOM

7. JABOPATOPHBIN ITIPAKTUKYM (4 uaca)

Ne paznena Bo3MosxkHBIE HAMMEHOBaHUS TA00PaTOPHBIX PadOT TpynoéMkocTsb OK, IIK
JUCTIUTUTAHBI (uac.)
2 HccnenoBanue auarpaMMbl HaNIpaBJI€HHOCTH 4 I1K-6
napa0oInYecKoi aHTEHHBI 110 U3MEPEHHSM I10JIsl B 1aIbHEH
u OJIMDKHEH 30HaX
2 HccnenoBanue BOMSHUS pacHpeeIeHus OISl B PACKPbIBE 4 I1K-6
AQHTEHHBI Ha €€ JMarpaMMmy HaIlpaBIeHHOCTH
2 HccnenoBanne ko3pQuIneHTa yCUICHUS PYTIOPHBIX aHTCHH 4 IIK-6
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2 HccnenoBanue QU3IEKTPUUCCKUX aHTCHH 4 IIK-6
8. IPAKTUYECKMUE 3AHATUSA (4 qaca)
No paznena Tpyno- | OK, IIK
JIUACLIATLIAHEL HaunMmeHoBaHHe MpaKTHYECKUX 3aHATHH (110 2 Yac.) EMKOCTB
(uac.)
1 Pacuér napameTpoB KOaKCHANBbHBIX U BOJIHOBOJIHBIX JTMHUAN 2 OI1K-3,
3 Pacuér mapameTpoB U XapaKTepUCTHK aHTCHH 2 I1K-6

9. CAMOCTOSTEJBbHASA PABOTA (119 yacos)

Ne | Pa3znmenst TemaTnka caMOCTOSTEIBHOM PabOTHI Tpyno- | Kommneren- | KoHTposb BblONIHEHUS
1/ | TUCUIUTUTHHBI U3 (Oemanuzayus) EMKOCTh J1707§ paboThI
m | Tabm. 5.1 (uac.)
1. 1-4 IIpopaboTka JIEKIIHOHHOTO MaTepuaia u 90 OIIK-3, KoHcnekTsl, onpocsl,
BOIIPOCOB, BEIHECEHHBIX Ha H3Y4EHHE. KOHTpOJIbHAs paboTa.
2. [MoaroToBka K MPaKTUYECKUM 3aHITHSM, 29 OIIK-3, IIpoBepka qoMaImHUX
mabopaTOPHOI U KOHTPOIBHOH paboTam. IK-6 3a/aHuii, OTYETOB 10
nabopaTopHOH U
KOHTPOJIEHO# padoTaM.
Bcero 119

He npexycMoTpeHo y4eOHBIM IIJITaHOM

11. BAJUTBHO-PEMTUHIOBASI CHCTEMA
He mpexycMoTpeHo y4eOHBIM TIJIaHOM

10. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

12. YYHEBHO-METOJUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHE

JUCHUILIVHDI.

12.1. OcHoBHas JUTEpaTypa
1. VYcrpoiictea CBY u anTeHHBI [DneKTpoHHBIH pecypc]: YueOHoe nocodue / 3amoTpuHckuii B.

A., anaruna JI. U. — Tomck: TYCYP, 2012. — 223 ¢. Pexxum gocryma:
http://edu.tusur.ru/training/publications/712

2. Tommn I'.I'. Antennsl: [OnexTpoHHslid 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. Bockpecenckoro. — M.: Pagnorexnauka, 2012. — 744c. (10 7k3.)

12.2. JlonoJiHUTEIBLHAS JIUTEPATypa
4. VYcrpoiicteBa CBY wu aHreHHbl: YueOnuk mius By3oe/ .M. Bockpecenckuiét m ap. — M.:
Pamnorexnuka, 2006. — 375¢. (20 3x3.)

5. CazonoB [I.M. Autenns! u ycrpoiictBa CBY: YueOnuK 11 By30B. — M.: Bricmias mkona, 1988. —
32¢. (18 7K3.)

6. Yerpoiictea CBY u antenss!. [IpoextupoBanue (Ga3upoBaHHBIX aHTEHHBIX PEIIETOK/ MO Pe.
J.1. Bockpecenckoro. — M.: Paguorexnuka, 2003. — 632c. (21 3k3.)

7. Texuuueckas 3JeKTpoauHaMuKa: YueOHoe rmocodue s By3os/ F0.B. [lumenor u ap. — M.:
Pamuo u cBs3b, 2002. — 536 ¢. (22 3k3.)

8. CBepXLHMPOKOMOJIOCHBIE MUKPOBOJIHOBEIE ycTpoiicTBa/ ox ped. A. I1. Kpenuukoro,
B. I1. Memanosa. — M.: Pagno u cBs3b, 2001. — 560 c. (33 7k3.)
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9. ®panuu A.3. AHTeHHO-pHUACpHEIC ycTpolicTBa. — M.: CBs3b, 1977. — 440c. (19 3x3.)
10. Anrennsl YKB/ mon pen. I'.3. Aiizenbepra. U.1. — M.: Ces3b, 1977. — 384c¢. (25 3k3.)
11. Anrennst YKB/ mon pen. I'.3. Aiizenbepra. U.2. — M.: Csi3b, 1977. — 288c¢. (26 3k3.)

12.3 YueGHO-MeTOAMYECKHE MOCOOUS M TPOrPAMMHOE ObecreueHue
12.3.1 O6s13aTesibHbIE Y4eOHO-MeTOAUYeCKHe OCOOHsI:

12. T'omms .. Artenns! 1 Gunepsl. COOpHUK 3a/1a4 ¢ GopMyTIaMH U PEIISHUSIMA [ DIeKTPOHHBIH
pecypc]: YueOHOe nocodue (yaeOHO-METOAMUECKOE IIOCOOUE 10 MPAKTUICCKUM 3aHSATHUSIM ). —
Tomck: TYCYP, — 2012, — 237¢. Pexxum nocryna:
http://edu.tusur.ru/training/publications/2795

13. Yerpotictea CBY n anTeHHBI [ DNEKTPOHHBIHN pecypc]: YueOHOe MeTOAMYECKOe Tocooue
(yueOHO-MeToIuecKoe mocobue no npaktudeckum 3ausatusM) / [omun [.I7., 3amoTpunckuii B.
A., llaaruna JI. Y. Tomck: TYCVYP, — 2012, — 163 c. Pexxum gocrtymna:
http://edu.tusur.ru/training/publications/715

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

15. UccrnenoBanue BIUSHUS pacipeesieHns TI0JI B paCKpbIBE aHTEHHBI Ha €€ ruarpammy
HAIPaBJICHHOCTH [ DNEKTPOHHBIN pecypc|: PykoBoacTBo k nmaboparopHoii padore / omun I, I
®ateeB A.B., Hlanruna JIL.U.— Tomck: TYCVYP, 2013. — 28 c. Pexxum noctymna:
http://edu.tusur.ru/training/publications/3699

16. MccnenoBanue quarpaMMbl HAIPaBJICHHOCTH apa00IMIeCKON aHTCHHBI 10 U3MEPEHUSAM TI0JIS B
JabHEN U OMrKHEH 30HaX [ DNneKTpoHHBIN pecypc]: PykoBomcTBo k mabopaTopHoit padore /
IlNomun I'.T'., @ateeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum gocryna:
http://edu.tusur.ru/training/publications/3700

17. UccnenoBanue kodhhUIMeHTa yCUIeHHs PYITOPHBIX aHTEHH [ DIIEKTPOHHBINA pecypc]:
PykoBogcTBO 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 qU3IEKTPUYECKUX aHTEHH [ DNEeKTPOHHBIN pecypc]: PykoBoacTBo K
nmaboparopHoit padote / ['ommn I'.I"., ateeB A.B. — Tomck: TYCVYP, 2013. — 23 c¢. Pexxum
noctyna: http://edu.tusur.ru/training/publications/3722

19. UccnenoBanne GeppuTOBBIX BEHTHIICH U IUPKYIATOPOB [ DIEKTPOHHEIH pecypc]: PykoBoncTBo K
naboparopHoii padote // Ilagycosa E. B., Coxonosa XK. M., Hukudopos A.H., ®areeB A.B. —
Tomck: TYCYP, 2013. — 27 c. Pexxum moctyna: http://edu.tusur.ru/training/publications/3730

20. Yerporictea CBY u anTeHHBI [ D1€KTPOHHBIN pecypc]: Y4eOHO-METOANYECKOE MTOCOOHE 110
OpraHM3aliy caMoCTOATeIbHON pa0boThl cTyaeHToB / . I'. [Nomuua — Tomck: TYCYP, 2010. — 42
c. Pexxum noctyma: http://edu.tusur.ru/training/publications/7

12.3.2 YuyeOHO-MeTOANYECKHE TOCOOUS JIf JIUI C OTPAHUYEeHHBIMH
BO3MOKHOCTSAIMH 310POBbS
Y4eOHO-MeTOAMYECKHEe MaTeprabl Al CAMOCTOSTENIbHON U ayTUTOPHOM pabOThI
00yJaronuxcst U3 YUCJIa UHBAIHUIOB MPEAOCTaBIIAIOTCS B (hopMax, aJanTHPOBAHHBIX K
OTPaHHUYEHUSM UX 3JI0POBBS U BOCTIPUSATHS HHPOPMAIIHH.
JJist iU ¢ HApyLIeHUsIMU 3PEeHUs
- B (hopMe AIMEKTPOHHOTO JOKYMEHTA;
- B [I€YaTHOHN (opMe YBETUUCHHBIM IIPUPTOM.
JJis1 U1 ¢ HAPYLIEHUsIMH CJIyXa:
- B (hopMe AIEKTPOHHOTO JOKYMEHTA;
— B IeYaTHOU opme.
JlJ1st M1 ¢ HAPYIIEHUsIMU OMOPHO-IBUTaTeJIbHOI0 annapara:
- B (hopMe AIIEKTPOHHOTO JOKYMEHTA;
— B Ie4aTHOM Gopme.

12.4 Ba3bl JaHHBIX, THYOPMALHOHHO-CIIPABOYHbIE, TOMCKOBBIE CHCTEMbI H TPedyemoe
NporpaMMHoe odecreyeHne
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1. Springer Journals — moysiHOTEKCTOBAsT KOJUICKIHS AJIEKTPOHHBIX JKYPHAJIOB HU3aTeIbCTBA
Springer. [Dnextponnsiii pecype]. URL: http://link.springer.com/

2. OOpa3zoBarenbHBI MOpTaT B CBOOOAHOM jgoctyme: «Dusmka, XUMHS, MaTeMaTHKa
cTylneHTaM W mkoJbHHKaM. OOpasoBarenbHblil npoekT A.H. Baprunay. [DnexkTpoHHBIH
pecypc]. URL http://www.ph4s.ru/; (nara ooparuenus 14.01.2017)

3. Hayunas nsnextponnas OuGnmoreka eLIBRARY.RU. [Oaextponssiii pecypc]. URL
http://elibrary.ru/defaultx.asp; (nara oopamenus 14.01.2017)

4. VYuupepcuterckas wHpOpMalMOHHAs cucrema Poccus. [Dnextponnsni pecypc]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (mnara oopaienus 14.01.2017)

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

13.1 O0mue TpeGOBaHUS K MATEPUATIBLHO-TEXHUYECKOMY 00ecried4eHU 0 TUCHUNINHBI

Jis mpoBeneHUS 3aHATHH JIEKIMOHHOTO THNA, TPYNNOBBIX M HHIUBHAYAJbHBIX
KOHCYJIbTAUMN, TEeKYylIero KOHTPOJISI M TMPOMEXKYTOUHOH AaTTeCcTAllUM WCIOJb3YIOTCS
y4deOHbIE ayAUTOPUHU, C KOJMYECTBOM IIOCATOYHBIX MECT He MeHee 22-24, o0opyaoBaHHBIE
JIOCKOW M CTaHIapTHON ydueOHOM mMebenbio. IMeroTcs HarjsaHble Oco0us B BUAE Mpe3eHTalnl
0 JISKIIMOHHBIM pa3JiejiaM JTUCIUTUTHHEL.

Jns mpoBeneHUs J1a0OPaTOPHBIX 3aHATHI HCIONB3yeTCs y4yeOHO-HCCIeoBaTEIbCKas
nabopatopust «MUKPOBOJHOBAasE TEXHUKa», pacmoyiokeHHass 1o azapecy 634034, r. Tomck,
Bepmmununa ynuua, a. 74, 3 srax, aya. 328 PTK. CocraB obopynoBanus: yueOHasi MeOelb;
KOMIIbIOTephl Kiacca He Hmke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB c
HIMPOKOTOJIOCHBIM JOCTyNoM B Internet,— 12 mIT; JIHUIIEH3MOHHOE 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;
HU3MEepUTENIbHBIC MPUOOpPHI U yerpoiictBa CBY nuanazona (CKaJipHbIC U BEKTOPHBIC U3MEPHUTEITN
napaMeTpoB LierneH, ocuuiorpadsl, TeHEpaTOPbl U IPUEMHUKH, U3MEPUTENIbHbIC TUHUH ).

ABTOMATH3UpOBaHHBIE  paboume  Mecta  Juisi  pacuéra,  MOJCIHUPOBAHHS U
AKCIIEPUMEHTANILHOTO HccieoBanus ycrpoictB CBY u aHTeHH pacnoliokeHbl B JabopaTtopuu
I'TIO «CBU snexkrponukay (ayn. 324, PTK).

Jns camocTosAITe/IbHOM PadoThl UCTONB3yeTCsl ydeOHas ayauTopus (KOMIBIOTEPHBIN
KJlacc), pacronoxerHas mo aapecy 634034, r. Tomck, Bepmmuuna ymuna, n. 74, 3 aTtax,
ayn.337-b. CoctaB obopynoBanusi: YueOHas mebenb; KommnbroTepsl kiacca He Hipke [1DBM
INTEL Celeron D336 2.8[T1. - 10 mr.; Komnstorepsr noaxirouensr k cetu MHTEPHET u
oOecrieunBarOT  JOCTYH B  DJJEKTPOHHYIO  WH(OPMAIMOHHO-00pa30BaTENbHYIO  Cpeay
YHHBEPCUTETA.

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

OcBoenne nucuuiimHbl aunamMu ¢ OB3 ocymiecTBisieTcs € UCHOJIB30BAaHUEM CPEICTB
00ydeHust 00IIero U CrenuagTbHOTO Ha3HAUCHUS.

[Ipy oOy4yeHHH CTYAEHTOB C HapyIIEHUSMHU CIyXa MPEAyCMOTPEHO HWCIOIb30BaHHE
3BYKOYCWJIMBAIOIICH armapaTypbl, MyJIbTUMEAUHNHBIX CPEJCTB U JAPYTUX TEXHUUYECKHUX CPEICTB
npuéma-nepesaun yaeOHou HHPpOpMAaIK B TOCTYMHBIX (hOpMax JIJIs CTYJACHTOB C HApYIICHUSIMHU
CIyXa, MOOWJIBHOW CHCTEMBI OOy4Ye€HHUs ISl CTYJEHTOB C HWHBAJIUIHOCTHIO, TOPTATUBHOMN
WHAYKIIMOHHOW CUCTEMBI. YueOHas ayJuTOpHs, B KOTOPOU 00ydaroTcs CTYACHTHI ¢ HapyIICHHEM
ciyxa, 000pyI0BaHa KOMITBIOTEPHOM TEXHUKOM, Ay AMOTEXHUKOM, BUACOTEXHUKON, IIIEKTPOHHON
JIOCKOM, MYJIbTUMEUUHON CUCTEMOM.

[Ipu 0OydeHUU CTYIEHTOB C HAPYIICHUSIMU 3PEHHUSIMHU MPEAYCMOTPEHO HCIOJIB30BaHUE B
JEKIMOHHBIX W YYE€OHBIX AayAUTOPHSIX BO3MOXKHOCTH TIPOCMOTpa yIaJeHHBIX OOBEKTOB
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(HampuMep, TeKCTa Ha JIOCKEe WM Cllaiijja Ha SKpaHe) NPy NOMOIIM BHICOYBEIUUUTENEH s
yIaJIEHHOTO MTPOCMOTA.

[lpy 0o0y4yeHHMH CTYOEHTOB C HApYLICHUSMH OIOPHO-JBUraTeIbHOTO  ammapara
UCTIONIB3YIOTCSl JITEPHATUBHBIC YCTPOWCTBA BBOJA WHQPOPMAIMM M JAPYTHE TEXHUYECKHE
cpeacTBa mpuéma-nepenayn yuyeOHoH uHopManuu B JOCTYHNHBIX (hopMmax sl CTYACHTOB C
HapyIICHUSIMUA OIIOPHO-JIBUTaTEIBHOTO anmapara, MOOMIIBHON CUCTEMBbl OOYyUeHHS ISl JTIOJCH C
MHBAJIHJHOCTHIO.

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

O0béM yacoB, MPEAYCMOTPEHHBIX Y4E€OHBIM IJIAHOM JUISl M3YyUEHUS TUCIUILIMHBI, T10-
3BOJISIET OCBETUTH TOJHKO HamOoJiee BaKHBIE MOMEHTHI U PACKPBITH 0a30BBIC MOHSATHS TPU
yreHuu Jiekuuid. [loaToMy mnpu peanus3anyu MOporpamMmbl CTYAEHTHI JOJDKHBI padoTaTh
CaMOCTOSITEJIbHO Kak MpPU TMOBTOPEHUHU JIEKIMOHHOTO Marepuana, Tak M MNpHU MOJATOTOBKE K
71a00paTOPHBIM U MPAKTUYECKUM 3aHATHSAM, K KOHTPOJIbHOM paboTe WM KOJUIOKBUYMY. Jlis
obecrnieueHrs 3PPEKTUBHOTO YCBOCHHS CTYJACHTAMH MaTEPUAIOB TUCIMILIMHBI HEOOXOIMMO Ha
MEPBOM 3aHSITHH MO3HAKOMHUTH UX C OCHOBHBIMU TMOJIOKEHHSIMH U TpeOoBaHUsAMHU paboueid
MpOrpamMMbl, C MOJJICKAIUMH H3YyYEHHUIO TEMaMH, CIHUCKOM OCHOBHOW W JIOTOJTHHUTEIBHOU
auTepaTypsl. Ha nekiusx HeoOxonuMo oOpaiaTh BHUMaHHE Ha OCOOEHHOCTH MPUMEHEHUS
paccMaTpuBaeMoOro MmaTepuansa B MOCIEAYIOIIMX Kypcax, a Takke B  Oyxaymein
npohecCuOHANBHOM NeSTEbHOCTH.

14.1 OcHoBHbIe TpeGoBaHus K (OHIY OLIEHOYHBIX CPEJACTB U MeTOAMYECKHE
peKOMeHAanuu

DOH/J1 OLIEHOYHBIX CPEJICTB U THUIOBBIE KOHTPOJBHBIE 3aaHUS, UCIIOJIb3YEMbIEC JIJISI OLIEHKH
c(OPMUPOBAHHOCTH W OCBOCHHS 3aKpPEIUICHHBIX 32 JUCHUIUIMHOM KOMMETCHLIUH Mpu
MPOBEJICHUM TEKYIIEH, MPOMEKYTOUYHON aTTECTALMU MO JTUCLUIUIMHE TPUBEIEH B MPUIOKEHUN
K paboueii mporpaMme.

14.2 TpebooBanusi K (pOHIY OLIEHOUYHBIX CPEICTB ISl JIMI C OTPAHUYEHHBIMU
BO3MOKHOCTSAMH 310POBbS

Jnst  CTyAeHTOB C OTPaHUYEHHBIMH BO3MOXKHOCTSMH  3JI0POBBS
JIOTIOTHUTEJIbHBIE OLIEHOYHBIE CPEICTBA, EPeUeHb KOTOPBIX YKa3aH B TaOJIHIIE.

MPEAYCMOTPEHBI

Taﬁ.ﬂuua 14 — I[OHOJIHI/ITCJ'[I)HBIG cpeacrea oucHUBaHUA 1Jisl CTYACHTOB ¢ HHBAJIMAHOCTBIO

Kareropun Buabl 10n0THUTEIbHBIX OIIEHOYHBIX ®opMBbI KOHTPOJISI U OLlEeHKH
CTYIEHTOB cpeiacTB Pe3yJIbTaTOB 00y4eHHsI

TecTbl, NMCEMEHHBIE CAMOCTOSTEIbHBIE
C HapymuieHusIME cityXa | paboThl, BOIIPOCH K 3a4€Ty, KOHTPOJIbHEIC
paboTHI

[Ipenmy1iecTBEHHO
MUCbMEHHAs IPOBEpKa

C HapymeHusIMHI

CO6€CC}IOB3HI/IG I10 BOIIPpOCAaM K 3a4€Ty,

[Ipenmy1iecTBEHHO ycTHAs

3peHus OIPOC IO TEPMUHAM MpoBepKa (MHINBUAYAIBHO)
C HapylIeHusIMHU Pemenne qucTaHIIMOHHBIX TECTOB,

OIOpHO- KOHTPOJIbHBIE PA0OTHI, MMCHbMEHHBIE [Ipenmy1iecTBEHHO
JIBUT'aTEIbHOTO CaMOCTOSITEIbHBIE Pa0OTHI, BONPOCHI K JMCTAaHIIMOHHBIMU METO/IaMHU
annapara 3a4ery

0o0IIIeMe IUIIMHCKUM
[MOKA3aHUSIM

C OrpaHUYCHUAMU 110

TecTbl, MICEMEHHBIE CAMOCTOSTENBHBIE
paboTHI, BOTIPOCHI K 3a4€Ty, KOHTPOJIbHBIE
paboThl, yCTHBIE OTBETHI

IIpenmyiiecTBEHHO IPOBEPKA
METOAaMH, UCXOJIS U3
COCTOSTHUS 00YyJaroIerocs Ha
MOMEHT NPOBEPKHU
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14.3 MeTtoauuyeckue peKOMEHAAMHU N0 OLEHOYHbIM CPeACTBaM [JIsl JIHUII C
OrpPaHNYeHHBIMHM BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 npenycmarpuBaeTcs JocTynHas ¢opMa MpeloCTaBICHUs 3adaHui
OLICHOYHBIX CPEJICTB, @ UMEHHO:

e B me4yaTHOU popme;

B IICUYATHON (OpPME C YBEIMUYCHHBIM HIPUPTOM;
B (hopMe IIEKTPOHHOTO JOKYMEHTA;
METOJIOM YTEHHS ACCUCTEHTOM 3aJlaHusl BCIIYX;
IIPEIOCTABIIEHUE 3aJJaHUsI C UCIIOJIb30BAHUEM CYPJOINIEPEBOIA.

CryneHTaM ¢ MHBQJIMIHOCTBIO YBEJIIMYMBACTCS BpeMsS Ha TOJArOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOIMPOCHL. /[l TakuX CTYAEHTOB IpeaycMaTpuBaeTcsl JAocTymHas (opma
MPEIOCTAaBIICHUS] OTBETOB Ha 33/1aHUA, 3 UMEHHO:

® HCHMEHHO Ha Oymare;

e HabOp OTBETOB HA KOMITBIOTEPE;

e Ha0op OTBETOB C UCIIOJIL30BAHUEM YCIYT ACCHCTEHTA;
® [pe/ACTaBlI€HUE OTBETOB YCTHO.

[Iponienypa oOlLleHMBaHUSA pE3YyJIbTaTOB OOY4YeHHMs] WHBAIMAOB IO  JAUCIMILTUHE
npeaycMaTpuBaceT mpeaocTaBieHue napopmaun B popMax, aganTupOBAHHBIX K OTPaHHYCHHUSIM
WX 3/10POBbSI U BOCIIPUATHS HHPOPMAIUU:

J1st Iun ¢ HapylIeHUsIMU 3peHus
— B (hopMe AIEKTPOHHOTO JOKYMEHTA;
— B [I€YaTHOM (opMe YBETUUCHHBIM IIPUPTOM.
JJist M1 ¢ HAPYUIEHUSIMU ¢JIyXa!
- B (hOpMe DIEKTPOHHOTO TOKYMEHTA;
— B IeyaTHOM Gopme.
JJist M1 ¢ HApYIIEHUsIMU ONOPHO-IBUIaTeJIbHOI0 annapara:
- B (hopMe DIEKTPOHHOTO TOKYMEHTA;
— B Ie4aTHOM dopme.
[Ipu wHeoOxomumocTu JyUIsi OOYYAOIIMXCS C WHBAIMIHOCTBIO TMPOIEAYpa OILICHUBAHUS
pe3yabTaTOB 00YUEHUSI MOXKET MPOBOJAUTHCS B HECKOJIBKO ATAIIOB.

10
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1. BBeaenune

®onn onenounsIx cpeacts (POC) sBisieTcs NPUIIOKEHUEM K paboueii nporpaMMe IUCIUILTHHBI «Y CTpoiCcTBa
CBEPXBBICOKOI YaCTOTHI ¥ @aHTEHHBI» U MPEJCTaBIISIET CO00I COBOKYITHOCTh KOHTPOJIBHO-U3MEPHUTEIBHBIX
MarepuanoB (KOHTPOJILHBIE Pa0OTHI, TECTHI M AP.) © METOJIOB MX HCIIOJIB30BaHUS, IPEIHA3HAYCHHBIX IS
U3MEPEHUs YPOBHS JOCTIDKEHUS CTYJCHTOM YCTaHOBJICHHBIX PE3yJIbTaTOB 00 yUCHHUS.

DOC no gucHUILIMHE «Y CTPONUCTBA CBEPXBBICOKON YaCTOTHI M aHTEHHBI» UCIIOJNIB3YeTCs IPU NPOBEICHUU
TEKYIIIEro KOHTPOJISl YCIIeBAeMOCTH (KOHTPOJIbHBIE TOYKHM) U IPOMEKYTOUHO aTTEeCTalllK (3a4€T) CTY/IECHTOB.

IlepeueHp 3aKkpeIICHHBIX 32 TUCIUIDIMHON KOMIIETEHIINH IpUBeIeH B Tadmuie 1.

Tab6auna 1 — IepeyeHs 3aKkpenJieHHBIX 32 THCHHUIIJIMHONW KOMIIeTeHIUI

Kon ®opMyIHPOBKA KOMIIETCHIINA Irtanbl GOPMHUPOBAHUSA KOMIIETCHIIUH
OIIK-3 | cnocoOHOCTh pemaTh 3a1a9n 3HATDb.
aHaIM3a U pacdyeTa XapaKTEePUCTHK — TPUHLUMOBL  JeICTBUSA, OCHOBHBIE  IapaMeTpsl U
SIEKTPUIECKUX HETEH XapaKTepUCTUKH, KOHCTPYKLUUH M Ha3HAYEHUE THUIIOBBIX
ycrpoticte CBU wu aHTeHH B pagdOTEXHHYECKHX
CHCTEMaAX;
yMeThb:
— BBINOJHATh MaTEMAaTHYECKOE MOJEIUPOBAHHE YCTPOMUCTB
CBY u aHTEHH IO TUIOBBIM METOIMKAM, B TOM 4YHCIE C
HCIONb30BAaHUEM CTAaHAAPTHBIX IAKETOB MPUKIAIHBIX
MIporpamu;
BJIAJETh!
— OCHOBHBIMH METOJaMH pacyéra M SKCHEpUMEHTATbHBIX
uccrenoBannii  punepHex JwmHUE, ycrporicte CBU u
AHTEHH.
K-6 TOTOBHOCTbH BBITIOJHSTE PacyeT U 3HATH.
MIPOEKTUPOBAHUE JIeTaJIeH, y3JI0B U — TPUHOWANB  JSHCTBHSA, OCHOBHBIE  IapamMeTpel U
YCTpOﬁCTB pamTrnOTeXHHUYCCKUX XapaKTCPpUCTHUKH, KOHCTPYKHOHMU W HA3HAYUCHHUC THUIIOBBIX
CHCTEM B COOTBETCTRBHH C ycrpoiictB CBY M aHTEHH B pPaJHOTEXHUYECKHX
TEXHUYECKHM 3aJaHUEM C ) cHcTeMax,
yMeThb:
HCTIONB30BaHUEM CPEICTB .
ABTOMETH3AIAH IPOCKTHPOBAHHS — BBINOIHATH MAaTEMAaTHYECKOE MOJIECIUPOBAHHE YCTPOMUCTB
CBY u aHTEHH IO TUIOBBIM METOAMKAM, B TOM 4YHCIE C
UCIIOJIB30BAaHHEM CTaHJAPTHBIX IAKEeTOB IMPHUKIATHBIX
HIpOTpaMM;
BJIAJCTh!
— OCHOBHBIMH METOJaMM pPacdéra M HKCHEPUMEHTAIBHBIX
uccrenoBannii  punepHex JwmHUE, ycrporicte CBU u
AHTECHH .
OO0uire XxapakTepUCTHKH IT0Ka3aTelieil 1 KpUTEpPUEB OLICHMBAHUS KOMIIETEHIIMI Ha BCEX dTanax MpruBe/IeHbI
B TabuuLe 2.

Tabauuna 2 — O0mue XapakTepUCTUKH NOKa3aTe/iell 1 KpUTepueB OLleHMBAHUSI KOMIIETEHIMIA 110 dTanam

Ilokazarenu u
KpUTEPHH

3HaTh

YMmern Bnanets

OT1amryHO (BBICOKHIH
YPOBEHB)

Xoporro (6a30BEIit
YPOBEHB)

C IOHMMAaHWEM I'PAHUIT
MIPUMEHUMOCTH

Ob6namaeT GaKTHUCCKUMU U
TECOPETUICCKUMU 3HAHUAMU B
npenenax u3ydaeMoi oomacTu

3HaeT QaKThl, MPUHIIHIIE,
MIPOIIECCHI, OOMIHe TOHATHS B
mpejenax u3y4aeMon o0nacTu

Ob6nagaeT AMana3oHOM
IPAKTUYECKUX YMEHUH,
TpeOyeMbIX IS pa3BUTHUS

KonTponupyer paboTy, TpoBOJUT
OILIEHKY, COBEPIIEHCTBYET IEUCTBUS
paboThI

TBOPYECKUX PEIICHUH,
abcTparupoBanus MpooIeM

O6nanaeT Auana3oHoM
NPAaKTHIECKUX YMEHHUH,
TpeOyeMbIX IS PeIIeHHs
OTIpe/IeIEHHBIX IIPO0IIEM B
obnacTy ncciea0BaHus

Beper orBeTCTBEHHOCTS 32
3aBepIlcHIE 3a71a9 B
HCCIICIOBAHUY, MIPHUCIIOCA0INBACT
CBOC TIOBEJICHUE K
00CTOATEHCTBAM B PEIICHUH
npooGiem
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(moporoBbIit
YPOBEHB)

|
YHOBHGTBOpI/ITCHLHO O6na,uaeT 0a30BEIMHU O6HII/IMI/I O6J'IaILaCT OCHOBHBIMHU

3HaHUAMUA

YMEHHSMH, TpeOyeMbIMU
JUISL BBITIOJTHEHUS! TTPOCTHIX
3anaq

2. Peasim3anus KoMIneTeHIUA

2.1 Komnerenmus OIIK-3

OIIK-3: cioco0HOCTH pelIaTh 3a/1a41 AHAJM32 U PacyeTa XapaKTepPUCTUK dIeKTPHYECKUX Lemneid.
Just popmMupoBaHKSA KOMIIETEHIIMHA HEOOXOANMO OCYIECTBUTD PAI ITAIIOB.
Ortansl HOPMUPOBAHKS KOMIICTEHIINHN, IPUMEHAEMBIE TSI 3TOTO BUJIBI 3aHATHH, M UCIIOIb3YEMbIEC CPEICTBA
OIICHUBAHMS NPEICTABICHHI B Tabimie 3.

Paboraer npu npsimom
HaOJIIONEeHUHU

Tadanua 3 — Itansl GopMUPOBAHUSI KOMIIETEHIIMH M HCII0JIb3YyeMble CPeJCTBAa OLleHHBAHMUSI

CocraB 3Harn YmMmerb Baagern
TIPUHITAIEI IeHCTBASA,
BEITIOJTHATh MaTEMaTHIeCKOE OCHOBHBIMH METOJaMHU
OCHOBHEBIE TTAapaMeTPHI U N N
Coen- MozenupoBaHue ycrpoiicts CBY pacuéra u
Aep XapaKTEpUCTHUKH,
1 aHTEHH I10 TUTIOBBIM SKCIEPUMEHTANBHBIX
JKaHne KOHCTPYKLIMHU U Ha3HAYCHHE .
o METOJMKaM, B TOM YHUCJIE C HCCIICIOBAaHMH (HUACPHBIX
3TaNoB TUNOBBIX ycTporcTB CBY u . .
HCIIOIb30BAHUEM CTAHAAPTHBIX nuHuH, yerpoiicts CBY u
AQHTEHH B PaIUOTEXHUYECKUX
MaKeTOB MPUKJIAIHBIX IPOTPaMM aQHTEHH
cucreMax
Jlexuun Jlexuun Jlexuun
Buabr JlaGopaTopHble 3aHATHS JlaGopaTopHbIe 3aHATHS JlabopaTopHble 3aHATHS
3aHATHH [IpakTrueckue 3aHATHS. IIpakTueckue 3aHATUS. IIpakTnueckue 3aHATHS.
CamocrosiTenbHas padboTa. CamocrosTenbHas padboTa. CamocrosTenbHas padboTa..
Hcnoan- Koncnekr KontponsHas padora
N 3amura 1a00paTOPHBIX
3yeMble YcTHBIA OTBET OdopmiteHIE OTICTHOCTH H 6
aboT
cpeacTBa Konrponbhas pabora 3aImTa JJabopaTopHBIX PadoT; g
. K3aMeH
OlleHHU- OK3aMeH Koncmiekt camocTosTensHOH
BaHUS paboTel. DK3aMeH

(DOpMyJ'H/IpOBI(a MoKa3zaTejed u KPpUTCPHUCB OLICHUBAHUA Z[aHHOﬁ KOMIICTCHIIMU NPHUBCACHA B Ta6J'II/H_Ie 4,

Taﬁ.lmua 4 — TokazaTeju u KPUTEPHUHU OUCHUBAHUA KOMIIETCHIUU HA 3Tanmax

IToxka3arenn
M KPUTEPUH

3HaTh

Ymernb

Baagernb

MPUHLUIIBI 1€UCTBUS,
OCHOBHBIE IApaMETPhI U

CBOOOZHO BEIMIOJIHATH
MaTeMaTUYeckoe MOJICTHPO-

OCHOBHBIMM METO/IaMHU pacuéra
1 9KCIEPUMEHTAIbHBIX

TUNOBBIX ycTpoiicts CBY n
AHTEHH B PaJIUOTEXHU-
YECKHUX CHCTeMax

HCIIOJIb30BAaHUEM CTaHAAPTHBIX
MaKEeTOB NPUKJIAJTHBIX
poTpaMm

Otian4yHo XapaKTEPUCTHKH, BaHue ycrporcts CBY u HCCIIeAOBaHUN (DUICPHBIX
(BbICOKM KOHCTPYKLIMY U Ha3Hayde- aHTCHH I10 TUIIOBBIM METOAM- muHui, yerpoiicts CBY u
YPOBEHB) HUE TUIOBBIX YCTPOUCTB KaM, B TOM YHCJI€ C HCIIOIb30- AQHTEHH

CBY u aHTeHH B paJloTeX- | BaHWEM CTAHIAPTHBIX MAKETOB

HUYECKUX CHCTEMax MPUKJIAHBIX IPOrpaMM

MIpeCTaBICHNE CaMOCTOSITENIFHO BBIITOJTHSATD YaCTUYHO BJIa/IEET OCHOBHBIMHU

0 TIPUHIUNAX JEHCTBHA, MaTeMaTHYECKOe METOZaMH pacdéra u
X OCHOBHBIX TapaMeTpax U MOJIEIUPOBaHKE YCTPOUCTB 9KCHEPUMEHTANIBHBIX
60p01l10v XapaKTepUCTHUKAX, KOHCT- CBUY 1 aHTEHH N0 TUIOBLIM nccie0BaHni (QUAEpHBIX
;pz:?:::;;[ PYKUUAX U HA3HAYECHUU METOJIUKAM, B TOM 4HCIIE C Ui, ycrpoiicts CBY u

AHTCHH

CornacoeaHa Ha noptane Ne 16777

13




Yaosaersopu-
TeJbHO (T10po-
TOBbIii YPOBEHB)

Haet onpenenenus
TIPUHLIUATIOB JIEHCTBHS,
OCHOBHBIX [TAPAMETPOB U
XapaKTEPUCTUK,
KOHCTPYKLHH U
Ha3HAYEHUH TUMTOBBIX
yctpoiicte CBY 1 aHTEeHH B
PaIMOTEXHUYECKUX
cucTemMax

IToka3pIBaeT HEMOHOE, HE-
JIOCTATOYHOE YMEHUE
BBITIOJIHATh MAaTEMaTHIECKOE
MOJEIUPOBAHUE YCTPOUCTB
CBUY 1 aHTEHH 10 THIIOBBIM
METOJIMKaM, B TOM YHCJIC C
WCIOJIb30BAHUEM CTaHIAPTHBIX
MAKEeTOB MPUKIIATHBIX
MporpaMm

JleMOHCTpUpPYET HEIOIHOE,
HENOCTaTOYHOE BIIAJICHUE
OCHOBHBIMH METOJAMH pacdéra
U DKCIIEPUMEHTAIbHBIX
uccie0BaHui QUAEpPHBIX
muHUH, yetpoiicts CBY u
AQHTEHH

2.2 Komnerennus IIK-6

ITK-6: roToBHOCTH BBINOJHSATH pacyeT U MPOEKTHPOBaHNE AeTaJleil, y3J0B U YCTPOHCTB
PAIMOTEXHHYECKHX CHCTEM B COOTBETCTBHH € TEXHHYECKHM 3aJaHHeM C HCIO0Jb30BAHHEM CPEACTB

ABTOMATHU3aAlIUHA

MPOEKTUPOBAHMNSA.

Jliist hopMHUPOBAHUS KOMIICTCHITUH HEOOX0AUMO OCYIIECTBUTh PSIJ] ITAIIOB.
Oranbl POPMHUPOBAHUS KOMIICTCHITUH, TPUMCHIEMbIC JIs1 3TOTO BUBI 3aHATHH, U HCIIOJIBL3yEMbIC CPEICTBA
OIICHUBAHHMS MPECTABJICHBI B Ta0OIHIIE 5.

Tabauna 5- Iransl popMUpPOBaAHMA KOMIIETEHIMH U MCI0JIb3yeMble CPeACTBA OLleHUBAHUSA

CocraB 3Hatb Ymers Baapers
. BBINOJIHATH MaTEMAaTHUECKOE

NPUHLUIIBI JEUCTBHS, . OCHOBHBIMH METOAAMU

OCHOBHBIE N1apaMETPhl U MOAICITHPOBAHC yCTPOHCTS acyéra u
Conep- P P CBY u aHTEHH 1O TUTIOBBIM P

XapaKTePUCTUKU, KOHCTPYKIUH SKCHEPUMEHTAIBHBIX
JKaHHe METOAMKaM, B TOM YHCIIE C .

Y Ha3HaYCHUE THITOBBIX Hccie0BaHui GpruaepHbIX
TANOB . HCTIONIb30BaHUEM CTaHAAPTHBIX M .

yctpoiictB CBY u aHTeHH B e, yerpoiicts CBY n

MAaKETOB MPUKIATHBIX
PaIMOTEXHUYECKUX CHCTEMAax aHTCHH
porpamMm
Jlexnuu Jlexnuu Jlexuuun
Buasi JlaGopaTopHBIe 3aHATHS JlaGopaTopHBIe 3aHATHS JlaGopaTopHBbIe 3aHATHA
3aHATHH] IIpakTHyeckue 3aHATHSA. [MpakTHyeckue 3aHSATHSL. [IpakTHyeckne 3aHATHS.
CamocrosTensHas padora. CamocrosTensHas padora. CamocrostensHas padora.
HUcnoan- Koncnekr Konrponpnas padora
. 3amuTa 1ab0paTOpHBIX
3yemMble YcTHbll OTBET OdopmiieHne OTYETHOCTH U 6
abor
cpencrBa | KontponsHnas pabota 3aIuUTa 1abopaTopHBIX PadoT; g
N K3aMeH

OlleHU- OKx3aMeH Koncnekt camocTosTenbHOM
BaHUs paboThl. DK3aMeH

(DOpMyJ'H/IpOBI(a MoKa3zaTejed u KPUTCPHUCB OLICHUBAHUA Z[aHHOﬁ KOMIICTCHIIMU IPHUBCACHA B Ta6J'II/H_Ie 6.

Tab6auna 6 — [Noka3zaTeau 1 KPUTEPHHU OLIEeHNBAHHUS KOMIIETEHIIMH HA ITanax

IMoka3arTen
M ¥ KPUTEpHHU

3HaThL

Ymernb

Baagernb

Otiau4vHO
(BbICOKUA
YPOBEHb)

MPUHIUIEI JefcTBUS,
OCHOBHBIE NTAPAMETPHI U
XapaKTepUCTUKH,
KOHCTPYKIIMHU M Ha3Haue-
HHUE TUIIOBBIX YCTPOMUCTB
CBUY u aHTeHH B paguoTeX-
HUYECKUX CHCTEMax

CBOOO/IHO BBINOJIHSATD
MaTeMaTHYECKOe MOJIEIUPO-
BaHue ycrpoiicts CBY u
AQHTEHH 110 TUIIOBBIM METOIH-
KaM, B TOM YHCJIE C HCIOIb30-
BaHUEM CTaHJAPTHHIX TAKETOB
MPUKIIAHBIX IPOTPaMM

OCHOBHBIMH METOJaMH pacdéra
U 3KCIIEPUMEHTAIbHBIX
nccie0BaHui (UAepHBIX
nHAH, yetporicte CBY u
AQHTEHH
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MIpeCTaBICHNE
O TIPUHIUIAX TEUCTBUS,
OCHOBHBIX ITapaMeTpax u

CaMOCTOSATEIBHO BBINOIHATH
MaTeMaTHYECKOE
MOJEIUPOBAHUE YCTPOUCTB

YaCTHYHO BJIAAEET OCHOBHBIMHU
METOJaMu pacuéra u
AKCIIEPUMEHTAIBHBIX

XapaKTEPUCTHK,
KOHCTPYKLHH U
Ha3HaUEHUH TUMOBBIX
yctpoiicte CBY 1 aHTEHH B
PaANOTEXHUYECKHUX

MOJEIUPOBAHUE YCTPOUCTB

TeJbHO (IMopo-
. (mop CBUY u aHTEHH 110 TUIIOBBIM
TrOBBI
METOJMKAM, B TOM YHUCIIE C
YPOBeHb)

HCIOJIb30BAHUCM CTaHAAPTHBIX
MaKeTOB NPUKIIAAHBIX

cUcTeMax porpaMm

Xopowo o
. XapaKTepUCTHKAX, KOHCT- CBY 1 aHTEHH 10 THIOBBIM HcCcIe0BaHNH (PUAEPHBIX
(Gasoberit PYKUMAX U Ha3HAYECHUHU METOIUKAM, B TOM YHUCIIE C muHUH, yetpoiicts CBY u
ypoBeiib) TUNOBBIX ycTpoiicTB CBU 1 | ncnonb3oBaHUEM CTaHJApTHBIX | aHTEHH
AHTEHH B PaJlUOTEXHU- MaKeTOB MPUKIATHBIX
YECKUX CUCTEMAX IporpamMm
[aet onpenenenus Iloka3bIBaeT HEMONHOE, He- JleMOHCTpUpPYET HETIOIHOE,
IIPUHIUIIOB ACHCTBH, JIOCTaTOYHOE YMEHUE HENOCTaTOYHOE BIIJICHUE
OCHOBHBIX IApPaMETPOB U BBINOJIHATh MaTEMATHYECKOE OCHOBHBIMH METOJAMH pacdéra
Ynosaersopu-

U DKCIIEPUMEHTAIbHBIX
uccie0BaHui QUAEpPHBIX
muHUH, yetpoiicts CBY u
AHTCHH

3. TunoBbIe KOHTPOJIbHBIE 3aaHUS

Jiist peanu3anuy BEIIICTICPEYHCICHHBIX 3a1a9 00yUSHHS UCTIONB3YIOTCS CICTYIONHE MAaTePHAIIB:
TUIIOBBIE KOHTPOJIbHBIE 33IaHUS UM UHbIE MaTepHallbl, HEOOXOIUMBIE SIS OIICHKU 3HAHUH, YMEHHM, HABBIKOB U
(WTK) OTIBITA AEATEILHOCTH, XapaKTEPU3YIOIIUX ATAIbl (HOPMUPOBAHUS KOMIIETCHIIUN B MPOIIECCE OCBOCHHUS
00pa3oBaTeIbHON MPOTPaMMEI, B COCTABE:!

3.1 HammeHOBaHHE KOHTPOJIBHBIX PadoT:

1. JIunum nepemaun CBY.
2. Ycrpoiictea CBY.
3. AmnepTypHbIC aHTCHHBI.

CozeprxaHue 3aJaHUi KOHTPOJIBHBIX pabOT NPUBEACHO B yueOHO-MeToauueckoM nocobun [20].
3.2 IIpakTH4YecKHe 3aHATHSA N0 TeMaM:
1. Pacuér mapameTpoB KOaKCHAJILHBIX M BOJTHOBOIHBIX JIMHUH
2. PacuéT mapaMeTpoB U XapaKTEPUCTUK aHTEHH
Vka3zaHus K MPaKTHYECKUM 3aHATHSM TMPUBEICHBI B y4eOHO-METOMNUEeCKUX mocobmsx [12, 13].
3.3 Bo3moxkHbIe Ha3BaHUs J1a00PATOPHBIX PadoT:

1. HccnenoBaHue AuarpaMMbl HAIIPABICHHOCTH MapabOMYeCKOil aHTCHHBI [0 U3MEPEHHUSIM ITOJIS

B JaJbHEN U OIMMKHEN 30HAX

HccrenoBanve BIMSAHUS paclpeAeICHAS OIS B PACKPHIBE aHTECHHBI Ha e€ TuarpaMMy HalpaBICHHOCTH
HUccrnenoBanne ko3 duiineHTa yCuIeHus pyrmopHBIX aHTCHH

4. HccnemoBaHue MUANEKTPUICCKUX aHTCHH

wn

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

15
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3.4 Bomnpochl 1151 IPOBEIEHNUS IK3aMeHa:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

JInann mepenaun: onpeeneHue; perysipHbe, HepeTyIpHbIe, OMHOPOIHBIE, HEe OOHOPOAHBIe. OTKPHITHIE,
3aKpbIThIE — UX IOCTOMHCTBA U HEIOCTATKH, IpUMeHEeHUs. [Ipumepsl.

Panuonunus: noHsATue, CTpyKTypHas cxema, IpuMepsl. JJocTOMHCTBA U HEJOCTATKU IO CPAaBHEHHUIO C
¢bunepHBIME THHUASMHE. [[pHHIHIT 3JIEKTPOANHAMHYECKOTO TIOIOOHS M €T0 UCIIONB30BaHIE MIPU pacdeTax 1
3KCIIEPUMEHTAIbHBIX HUCCIEA0BAHUSAX.

OCHOBHBIE TTAPAMETPBHI M XapaKTEPUCTHKH (DUIEPOB: THITB BOJH, TUCIICPCHOHHAS XapaKTEPHUCTHKA,
3aTyXaHHe, JeKTpUUECcKas IPOYHOCTh, MpeebHas U AOIyCTUMAasi MOIIIHOCTHU, BOJTHOBOE CONPOTUBIICHHUE,
MIOTOHHBIE TTapaMeTpBhI.

Maremarunyeckast Mosens JmHui nepepaun CBY. OcHoBHBIE TpeOOBaHMS, IPEAbSBIIEMbIE K (DUACPHBIM
JuHUAM. YacTOTHBIE 3aBUCMOCTH 3aTyXaHHUS B IPOBOJAHUKAX U AUAIEKTPUKAX.

OOBsicHUTE, TOYeMy OOBIYHO PA0OTAIOT HA BOJIHE OJTHOTO THIIA, B YACTHOCTH OCHOBHOTO. B Kakux ciydasx
paboTaroT Ha BOJIHAX BBICIIMX TUNOB? B KakuX JHHUAX UMEET MECTO TUCTIEPCHSI U B UeM MPOSBIACTCS?
Kak ona BimsieT Ha pacnpoCcTpaHeHNE CUTHAIOB?

JByXmpoBoaHAs M KOAKCHaJbHAsI TMHAN: BOJHA OCHOBHOTO THUIIA, €¢ JUTHHA U (a30Basi CKOPOCTb,
BOJIHOBOE COTIPOTHBIICHHUE, TIOTOHHBIE ITAPAMETPEI. Y CIIOBHE PaOOTHI HA BOJIHE OCHOBHOTO THIIA B
KOaKCHaJIBHOH THHIHA. MapKUpOoBKa KOAaKCHAIBHBIX KaOeei.

[TomockoBBIe 1 MUKPOITOJIOCKOBBIC JIMHUH: PAa3HOBUAHOCTH, BOJIHA OCHOBHOTO THIIA, €€ JUTNHA U (a3oBas
CKOpPOCTb, BOJTHOBOE COIIPOTHUBIICHUE, IOTOHHBIE NTapaMeTphl, CTPYKTypa MOJIs.

BoHOBOBI IPSAMOYTOJIBHOTO CeueHHs. THITbI BOJTH, KpUTHYECKHE JUIMHBI BOJIH. BoHa 0CHOBHOTO THIIA,
YCIIOBHE €€ CYIIIECTBOBaHUA, CTPYKTYypa M0JIs, XapaKTePUCTHUECKOE U BOITHOBOE COIIPOTUBIICHHUS,
nepeaaBaeMasi MOIIHOCTh. TeXHOJIOTHS U3TOTOBIEHUS U CTaHapTHl. [IpuMeHeHus.

BonHOBOBI KpyTrioro ceueHus. TUITBI BOJH, KpUTUYECKHE AJTUHBI BOJIH. BOJIHA OCHOBHOTO THIIA, YCIIOBHE
€€ CyLIECTBOBaHHUs, CTPYKTypa MOJIsl, XapaKTEPUCTUUECKOE U BOJIHOBOE CONPOTHUBIICHUS, IIepeaBaeMast
MOIIIHOCTb. TE€XHONOTHsI U3roToBIEHUS. [IpuMeHeHusl.

JIlnaNM epenavn ¢ MOBEPXHOCTHOM BOTHOM. [I0HATHE TOBEPXHOCTHOH BOJNHEIL, €€ [UTHHA U (ha3oBast
CKOpOCTb, CTpyKTypa noust. [Ipumepsl peanuzauuii JII1 ¢ moBEpXHOCTHOM BOJHOW U NPUMEHEHUSL.
Huamnazons! qmuH BodH. [Torstie CBY. Turmbl mpuMeHseMbIX B pa3IMYHBIX JUaa3oHax QUIepoB.
[ToHATHS SKBUBAJIEHTHBIX JUHUNA U cXeM. BOIHOBOI U KJIaCCUYECKUM MOAXO/IbI, CBSI3b MEX1y HUMHU.
Koaddunuent orpakenust ot Harpysku, KbB, KCB, conpoTHBIICHHE TMHUU U COOTHONICHHE MEXY HIUMHU.
[oBeneHre MOy sl KO PHUIIMECHTa OTPAKEHIS B HACAIBHBIX U peaiabHbIX JII1. Pe3oHaHCHBIC ceueHuUs,
3HAUEHUS B HUX HAIPSYKEHHOCTEH I0JIEH U COIPOTUBIICHUN.

Koaddunuent orpakenust ot Harpy3ku, KbB, KCB, conpoTusieHue THHAN 1 COOTHOIICHUE MEK/Ty HUMH.
[ToBenenue Moayisi koadduieHTa OTpaKEHHS B UACANBHBIX M pealbHbIX JUHHAX. Pexxumebl B JIIT n ux
CBA3b C COIPOTHUBIICHUEM Harpy3Ku.

dopmyna TpaHcHOpMAIIH COMTPOTHBIICHHUH C MOSICHEHUSIMI. JKBHBAJICHTHBIC CEUCHUS U PACCTOSHUS
MEXITy HUMH. BX0IHOE cOmpoTHBIICHHE OTpe3Ka (Quepa, 3HAaUCHHUS B CIIyJae PEaKTHBHBIX HAIPY30K.
[NonsaTue mutef(oB, X BXOAHBIC COMPOTHBICHHS, IPUMECHEHUS.

®dopmyna TpaHcHOpMAIIH COTPOTHBIICHHUH C TIOSICHEHUSIMI. Pe30HaHCHBIC CEYCHUS U PACCTOSHUS MEKITY
HuMmu. [loBeleHue B HUX KOMIIOHEHT HANPSKEHHOCTH 3JIEKTPUYECKOI0 U MArHUTHOTO TOJIEH, CBS3b C
MOyJieM KO3 PHUIMEHTa OTpaskeHHsI OT HAarpy3ku. COMPOTUBIICHUE JIMHAU B PE30HAHCHBIX CCUCHUSIX 1
cBs3b ux ¢ KCB u KbB.

Y3KONOJIOCHOE COTTIacoOBaHUE aKTHUBHBIX HArpy30K. UeTBEpTHBOIHOBHIE OHIDKAIOIINE M MTOBBIIIAOIINE
TpanchopMaTopbl, ux BKIroueHus B JIIT 1 BRIOOP 3HAYCHU CONMPOTHUBICHUN. DKBUBAIICHTHBIC CXEMBI,
pacnpenenenus Hanpspbkenns, KBB wnu KCB Brons JIIT nmpu cornmacoBanuu.

Y3KONOJIOCHOE COoTilacoBaHUE KOMILJIEKCHBIX Harpy30K. MeTo ] KOMIEHCHPYIOIIUX PEaKTUBHOCTEH,
[IOCJIEZIOBATENbHOE U NapajuieabHoe BKitoueHus ux B JIII. DxBuBaneHTHole cxeMbl. [losicHeHust Ha
KpyroBoii nuarpamme Bosbnepra — Cmura.

Y3K0M0I0CHOE COrjacoBaHue KOMIUIEKCHBIX HAarpy30K. MeTo KOMIIEHCUPYIOLIUX PEAKTUBHOCTEH, NX
peanuzanysi B BOJHOBOJHOM TEXHUKE, YKBUBAJIIEHTHBIE CXEMBI.

Tunossle 351eMeHThl TpakToB CBY: 5KBUBaJIEHThl AaHTEHH, PEAKTUBHBIE HAIPY3KH, YETBEPTHBOJIHOBBIE
METaNINYECKUE U30JISITOPBL.

Tunossie anemenTs! TpakToB CBY: BOTHOBOIHBIE COEIMHEHHS, TIOBOPOTHI, KOAKCHAIHHO-BOJTHOBOIHBIE
MIEPEXO0bl ¥ MePEXO0/Ibl C MPSIMOYTOJIEHOTO BOTHOBOAA Ha KPYTIIbIH.

OOBEeMHBIH Pe30HATOP: YCTPOUCTBO, PAa3HOBUIHOCTH, TpUMeHeHHs. CpaBHEHUE ¢ KoJebaTeIbHbIM
KOHTYpOM. BKITIOWeHHE B TPAKT, CBSI3b C BHEITHUMH LIEIISIMH.

OOBbeMHBIE Pe30HATOPBI: TUIIBI KOJIeOaHUH, pe30HAHCHBIE JITMHBI BOJIH, JOOPOTHOCTH. Y CTPONUCTBO H
IIpUMEHEHNE KOAKCHAIBHOTO PE30HATOPA.

CryneHyaTble U IJIaBHBIE coracylolue nepexosl. Kinaccudukanys ynpasisiomnxX yCTPONUCTB.
MexaHHYECKUE aTTCHIOATOPHI U (Da30BpaIaTeIIH.

Muorononrocauku CBY: miockoctu otcueTa (a3, BOTHOBOH U KIIACCUYSCKHUH IMOIXOIBI OMTUCAHUS,
HOPMHPOBKA TOKOB U HaNpsDKEHUH, Najatonife U OTPaKEHHbIE BOJHBI.
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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.

BonHoBast MaTpuIa paccesHus: (PU3MIECKHUA CMBICIT 2JIEMEHTOB, UCTIBITATEIbHBIC PEXUMEL. [[prMeHeHus.
MaTpHibl CONPOTUBJICHUHA U TIPOBOJIUMOCTEH: (PU3NIESCKHUI CMBICI DJIEMEHTOB, UCITBLITATEIHHBIC PEKUMBI.
IIpumenenus.

WneanpHbIC U pearbHBIe MaTPHUIEL. MaTpuma paccessHisS HACaTbHOTO BEHTIUI, (PHU3WUYECKIA CMBICI e¢
3JIEMEHTOB.

@yHIaMEHTaJIbHbIE CBOMCTBA MATPUL]: B3AUMHOCTH, CAMMETPUH, HEIUCCUIIATUBHOCTH; IIOHATUS,
MareMaTuieckre (OpMyJIHPOBKH, HEOOXOAUMOCTD ydeTa.

HennccunaTuBHBIN 4eTHIPEXIIONIOCHUK: MaTPHUIIBI CONPOTUBIICHUHN U paccesHUs. PeakTHBHBII
MHOTOIIOJTIOCHUK.

®epputsl 1 ux coiictBa. HeB3anmubie ycTpolicTBa Ha ocHoBe d(dexra Papanes u ¢ nonepeyHo-
MOJIMarHU4eHHBIM (eppuToM (BeHTHIH). Pa3oBpaIuaTeiy.

upkynsarop: NOHATHE, MATPULIBL pPaCCeSHUS, YCTPOIICTBO, HA3HAUCHHE U IPUMEHEHHUS.

HampaBrieHHBII1 OTBETBUTEND: IOHATHE, MATPULIA PACCESIHUS, YCTPOMCTBO, HA3HAUECHUE U IPUMEHEHUSL.

JanpHsis, mpoMeXKyTouHas U OJVKHSAS 30HBI aHTCHHBL. VX TpaHUIIB 1 CBOICTBA TIOJIEH

Hasnavenue u knaccuduKanyst aHTCHH, TOHATHS, OIPEICICHNUS.

BHyTpeHHAA 1 BHELIHS 3a]a4X TEOPUU AHTEHH.

Ammmatynsas [IH, ee dopma n mmprHa, rpadpugeckoe n3o0pakxeHue.

Teopema o nepemHoxeHnr JJH ofHOTHITHBIX 00MydaTene.

®da3zoBas nuarpaMMa aHTeHHbI. Da30BbIM LIEHTP U LEHTP U3JIyYEHUS.

MOITHOCTh U CONPOTUBJICHNE U3ITyUCHHsI AaHTCHHBI.

BxoznHoe conpoTuBIeHNE aHTEHHBI, CBA3b C COIPOTUBIICHUEM U31yYCHUS.

DnexTpudeckas IpoyHocTs. IIpenensHast u fomycTUMas MOIIHOCTH.

[Monspuzanust, ee BUIBI, HEOOXOJUMOCTh yUeTa IIPH IPHUEME.

KHZ, KITA u KY anTeHHBI, onpeaencHusi, B3aUMOCBSI3U.

JelicTByromnias AJMHA U IUaNa30H pab0dNX YacTOT aHTCHHBI.

[MpuHOMT 371eKTPOJMHAMHYIECKOTO TTIOA00HS M €r0 HCIOJIb30BaHUE NIPU HCCIIEIOBAHIN aHTCHH.
IIpyHIUIBI TOCTPOEHUS CBEPXIIMPOKOIOIOCHBIX aHTEHH.

@dyHIaMeHTaNbHbIE OTPaHIYECHNUS B 00JIaCTH aHTCHH.

[Ipuemnsle aHTeHHBI. DKBUBaNieHTHAs cxema. @opmyinbl Heiimana mis 9/1C.

IIpuemHble aHTEHHBI. Y CI0BYS IpUEMa MAKCUMAJIBHON MOLIHOCTH.

[IpuHIUI B3aMMHOCTH U €T0 UCHOIb30BaHUE MPUMEHHUTEIBHO K pacuyeTy XapaKTepPUCTUK MPUEMHBIX
AHTCHH.

DddexrTuBHas miomaas aHTeHHbI, ¢Bs3b ¢ KHJI 1 neiicTByroIeit [inHOM THHEHHON aHTCHHBI.
[IymoBas TemnepaTypa aHTeHHBI, cBs3b ¢ KIIJ[, myTH ee cHIDKeHHS.

OcobeHHOCTH PabOTHI AaHTEHH Ha HU3KUX M BBICOKHX 9aCTOTaX.

OHepreTnveckre COOTHOLIEHH B IpUEMHBIX aHTeHHaX Ha CBY B cornacoBaHHOM U paccoraacoBaHHOM
pexxnumax.

®dopmyia ujeanbHON paAuoNepeadt ¢ MOSICHEHUSIMH.

OOmue cBOWCTBA aHTEHH MaIBIX JIEKTPUYECKHX pa3MepoB. DJIeMEHTapHbIe H3TydaTelIn JINHEHHOH 1
KpPYroBO# MOJISPU3ALIUY.

CumMeTpHuHBIH 3NeKTpudeckuit BuOparop. Pacnpenenenue Toka, JJH, conporusnenue n3nydenns, KH/I.
CuMMeTpHYHBIH 2JIeKTpudecKuii BuOpartop. Pacnpenenenne Toka, IeficTByromas AauHa, 3¢dexr
YKOPOYEHHUS AJIHHBI BUOpAaTOpa, BXOAHOE CONPOTHBIICHHUE.

KoHCTpyKIIMM CHMMETPUYHBIX JIMHEHHBIX BUOPATOPHBIX aHTeHH. CHOCOObI MUTaHKs OCPEICTBOM
JIBYXIIPOBOJTHOM M KOakcHalbHOM NuHUH. [IpuMeHeHus.

[NerneoOpazublit BuOparop Ilncrompropcea. CriocoObl MUTaHUS MTOCPEACTBOM JIBYX-TIPOBOJHOM 1
KoakcuanbHOU uHuid, JIH, npuMeHeHusl.

KoncTpykumn HecuMMeTpuaHBIX BUOpaTopoB. CriocoOs! Bo30yxaenust, JJH, npumenenns.
Meroauyeckue MaTeprualibl Ul NOATOTOBKM K DK3aMEHy HpuBeaeHs! B [1, 2].
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4. MeToauveckne MaTepHAJIbI
I[Jlﬂ 06€CH€‘leHI/I${ mpounecca o6yquI/m n peueHus 3aaaqd O6y‘l€HI/IH HCHOJIB3YIOTCA  CJICAYyronue
METOANYCCKUEC MaTCpHalibl, ONpCACIAOIINC TTPOUCAYPbl OLUCHUBAHUA 3HaHPII>i, yMCHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa
JACATCIbHOCTH, XapaKTCPU3YIOIINX STallbl (bOpMPIpOBaHI/ISI KOMHeTeHHHﬁ, B COCTaBE.

4.1. OcHoBHas1 TUTEpPATYpa
1. Ycrpoiictea CBY u anTeHHbI [ D1eKTpoHHBIN pecypc]: YueOHoe nmocodue / 3amorpuHckuii B. A., IllanrnHa
JI. 1. — Tomek: TYCVYP, 2012. — 223 c. Pexxnm pocryna: http://edu.tusur.ru/training/publications/712
2. TommH I'.T. AnTenHsl: [DnekTpoHHBIH pecypc] YuebHoe mocobme. — Tomck: TYCYP. 2012, — 145 c.
Pexxum moctyma: http://edu.tusur.ru/training/publications/2794
3. Ycrpoiictea CBY u anrennsl. IIpoektupoBanme (a3mpoOBaHHBIX aHTEHHBIX pemeTok/ mox pex. J.U.
Bockpecenckoro. — M.: Pagnorexnunka, 2012. — 744c¢. (10 3x3.)

4.2. lonoJHUTEIbHASI INTEPATypa

4. Ycrporictea CBY u anTenHsl: YueOHuK st By3oB/ JI.1. Bockpecenckwuii n ap. — M.: Pagunorexuuka, 2006.
—375c. (20 7k3.)

5. CazonoB /.M. Autenns! u ycrporictBa CBU: YueOnuk amst By30B. — M.: Beicmias mikosna, 1988. — 32¢. (18
9K3.)

6. Ycrpoiictea CBY u anTenHsl. [IpoekTupoBanue (pasnpoBaHHBIX aHTEHHBIX pemeTok/ oy pen. .M.
Bockpecenckoro. — M.: Pagnorexnnka, 2003. — 632c¢. (21 3x3.)

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

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

9. Opanun A.3. AHTeHHO-bUIEpHBIE yeTpoiicTBa. — M.: CBsi3b, 1977. — 440c. (19 3k3.)

10. Awnrennst YKB/ mox pen. I'.3. Aiizenoepra. U.1. — M.: Cs3b, 1977. — 384c. (25 3k3.)

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

12.3 Ods3aTebHbIE YH1eOHO-MeTOANYeCKHE OCOOH:

12. Tommu I'.I'. AnTenns! 1 uaepsl. COOpHUK 3aa4 ¢ GOpMyJIaMU U pelIeHUIME [ DIIeKTPOHHBIH pecypc]:
YuebHoe nocodue (yueOHO-MeToinuecKoe mocoOue Mo NpakTuiecKuM 3ausatusam). — Tomck: TYCYP, —
2012, — 237c. Pexxum poctyna: http://edu.tusur.ru/training/publications/2795

13. Ycrpoiictea CBY u aHTeHHBI [ DIIeKTPOHHEIH pecypc]: YueoHoe MmeTomuueckoe mocodue / l'omma [T,
3amotpunckuii B. A., lllarruna JI. Y. Tomck: TYCVYP, — 2012. — 163 c. Pexum noctyma:
http://edu.tusur.ru/training/publications/715

14. CkanspHbIif aHaTH3aTOp MapameTpoB Ieneit P2M [DnexTpoHHBIH pecypc]: PykoBoacTBo k 1abopaTtopHOii
pabore/ I'.I'. TommH, A.B. ®areeB. — Tomck: TYCVYP — 2013 — 47 c. — Pexxum goctyna:
http://edu.tusur.ru/training/publications/3729

15. UccrnenoBanue BIMAHUS pacpeieIeHUs IO B PAaCKPBIBE aHTEHHBI HA €€ TarpaMMy HalpaBJIeHHOCTH
[DnexTponHbIii pecypc]: PykoBojacTBo k gaboparopHoii padore / ['omun I'. I'. daree 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
1 OMIKHEH 30Hax [ DNeKTpOHHBIN pecypc]: PykoBoacTBo k maboparopHoii padote / ['ommn I'.T., @areer
A.B. — Tomck: TYCYP, 2013. — 18 c. Pexxum nocryna: http://edu.tusur.ru/training/publications/3700

17. UccrenoBanne ko3 uiinerTa ycueHus pymopHBIX aHTSHH [ DIeKTPOHHEIHA pecypc]: PykoBomcTBo k
nabopatopHroii padore / ['ommu I'.T"., @areeB A.B. — Tomck: TYCVYP, 2013. — 27 c. Pexxum gocryma:
http://edu.tusur.ru/training/publications/3723

18. HccnenoBanue MUAIIEKTPHICCKUX aHTEHH [ DIIEKTPOHHBIH pecype]: PykoBoacTBo k tabopaTtopHOit padoTe
/Tommu I'.T"., ®arees A.B. — Tomck: TYCVYP, 2013. — 23 c. Pexum gocrymna:
http://edu.tusur.ru/training/publications/3722

19. UccrnenoBanue GeppUTOBBIX BEHTHIICH U IUPKYIATOPOB [ DIEKTPOHHBIH pecypc]: PykoBoacTBO K
nabopatopHoii padore // [Tagycosa E. B., Cokonora XK. M., Hukudopos A.H., ®ateeB A.B. — Tomck:
TYCVYP, 2013. — 27 c. Pexxum gocrymna: http://edu.tusur.ru/training/publications/3730

20. Ycrpoiicrea CBY u aHTeHHBI [ IEKTPOHHBIN pecype]: Y4ueOHO-METOqMUECKOE TIOCOOHUE 10 OpraHnu3aI[uK
camocTosaTenbHO# padboTsl ctyaenToB / I'. I'. Iomn — Tomck: TYCVYP, 2010. — 42 c. Pexxum pocryma:
http://edu.tusur.ru/training/publications/7
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