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1. Henu u 3a7a4u U3yYeHUs TUCHUTLTUHBI
1.1. leap AUCHUTIHHBI

VYerpoiictea CBY 1 aHTEHHBI — 3TO OJIMH U3 HarOO0JIee BAXKHBIX Pa3/ICJIOB PAIUOTEXHUKH,
CBSI3aHHBIN HETIOCPEICTBEHHO C YCTPOMCTBAMH MIPUEMa, Mepeiadn 1 00padoTku nH(OpMaUK Ha
CBEPXBBICOKMX YaCTOTaX, SABJSIOIIUMCS Ha CETOMHSIIHUKA JIEHb CAMbIM IIHUPOKO HCIOJIb3yEeMbIM
Ha MPaKTUKE AUAMa30HOM YacToT.

dopMHUpOBaHHUE KOMIUIEKCA YCTONYMBBIX 3HAHWUH, YMEHHI M HAaBBIKOB PEIICHHS THIIOBBIX
3a/1a4, CBSI3aHHBIX C TPOEKTHOM, HAy4YHO-UCCIEIOBATECIbCKOM, U  MPOU3BOACTBEHHO-
TEXHOJIOTHYECKOM JIeSITEIbHOCTHIO B 00JIACTH CO3/1aHus U dKciutyatanui CBY-TpakToB u aHTEH-
HBIX YCTPONCTB Pa3IMYHOTO HA3HAYCHHSI HA OCHOBE M3yUYCHUS MPUHIUIOB (DYHKIIMOHUPOBAHUS
ycTtpoiictB CBY u aHTeHH, M3y4eHHs] aHAJTUTUICCKUX U YUCICHHBIX METOJIOB X pacuéra M dKC-
MJTyaTallMOHHBIX 33724 UX TPUMEHEHUS.

1.2. 3agaumn QTMCHMIIMHBI
3aayamMy OCBOCHUSI JUCHUIUIMHBI «Y cTpoiicTtBa CBY 1 aHTEHHBI» ABISAIOTCA:

- 03HAKOMJICHHUE CTYJEHTOB C TEOPETUYECKMMU OCHOBaMH TpoekTupoBanus CBY Tpak-
TOB U aHTEHHBIX YCTPOMCTB;

- opmupoBanue HaBBIKOB aHAM3a 1 cuHTe3a CBY yCcTpOHCTB 1 aHTEHH.

- U3yYEHHE AaHAJIMTUYECKUX U YUCIIEHHBIX METOJI0B pacuera CBY yCTpOWCTB U aHTEHH.

1.3. MecTo qucuunMHbI (MO1yJ151) B CTPYKType 00pa3oBaTe/bHOI NPorpaMMbl

Huctunnuna «YcrpoiictBa CBY u aHTeHHBI» OTHOCHUTCA K 0a30Boil vactu bioka 1
" IucuuminHbl (Moayn)" ydaeOHOro IiaHa.

JucuuninuHa 6a3upyeTcsl Ha 3HaHUSX, MOJTYYEHHBIX 0 CTaHJapTy OOIIEero cpeHero oo-
pa30BaHUS U SBIISETCS OCHOBOM I U3YUYEHMsI CIEAYIOINX AUCUMILINH: PagroTexHuueckue cu-
CTEeMbI, Y CTpoHCTBa preMa 1 00pabOTKH CUTHAJIOB.

Jlj1g ocBOEHUS TaHHOM TUCIHUIUIMHBI HEOOXOJUMO BJIa/leTh METOAAMH MaT€MaTHYECKOTO
aHalu3a, aHATMTUYECKONW reOMeTpuH, JTUHEHHON anredpsl, peleHrneM anredpandeckux, audde-
PEHIMAIBHBIX W MHTETPAJBHBIX ypaBHEHUH; Teopuu (PYHKUIUN KOMIUIEKCHOTO NEPEMEHHOTO,
TEOPUH BEPOSITHOCTEH M MaTeMaTHYeCKOW CTATHMCTUKHU; 3HATh OCHOBHbIE (PM3UYECKUE 3aKOHBI;
YMETh IPUMEHATh MaTEMAaTUYECKNUE METO/IbI U (PU3UUECKHE 3aKOHBI JJIs PEIIEHUs TPAKTHYECKUX
3az1ad.

B pesynbraTte uzydeHus HacTOAUIEH AUCHMILIUHBI CTYACHTHI JOJIKHBI MOJTYYUTh 3HAHUS,
UMEIOIIME HE TOJIBKO CAMOCTOSITENIbHOE 3HAaUeHUE, HO M oOecreunBaloiye 6a3oByro MOJArOTOBKY
JUISl YCBOCHHS AUCITUIUTMH 0a30BOI M BapuaTUBHOM YacTeil Oyoka 1 «/lucuurumasl (MOIyIH)»
yueOHOro IJaHa.

Takum o6pazom, mporpamma auCHUILTHHBL «Y cTpoiicTBa CBY 1 aHTeHHBI» coryacyercs
CO BCEMH y4eOHBIMH IporpaMMamMu AucuuIuinH 6a3oBoit b1.b u BapuatusHoit b1.B wacreit mo-
nyns (muciuroinH) b1 yueOnoro mana.

1.4. llepeyensb NJIaHUPYeMBbIX pe3yJbTATOB 00y4eHHs MO AUCHMILIUHE (MOAYJII0), COOT-
HEeCeHHBIX ¢ IUIAHUPYEeMBbIMH pe3yJbTaTAMHM OCBOeHHSI 00pa3oBaTe/IbHOIl Mpo-
rpaMMbl

N3yuenne naHHON yuyeOHOM MMCIUILIMHBI HapaBlieHo Ha (popMupoBaHUe Y 00y4aromuxcs mpo-
deccnonanpubix Komrerennmid: [1K-18, ITK-19



No WNunekc | Conepkanue komiie- | B pesynbTate n3ydeHusi yueOHOM TUCHUILUIUHBI 00Y-
L. | KOMITe- | TEHIMH (mmum e€ 4ya- | yarommecs JOJDKHBI
TEHLUU | CTH) 3HaTh yMeTh BJIAJIeTh
1. [IK-18 | cmocoOHOCTRIO  Bla- | - METOABI M | - CHUCTEMHO aHa- | -  METOJaMu
JIeTh TMpaBUJIaMH U | CpEACTBa Teope- | IU3UPOBaTh HH- | KOHTPOJSL CO-
METOAaMU MOHTaXa, | THYECKOTrO u | hopmanuio; OTBETCTBUS
HACTPOMKU U DPEryiu- | SKCIepuMeH- - HCIOJb30BaTh | pa3padaThiBa-
POBKH Y3JI0B DPaauo- | TATBHOTO  HC- | TEOPETHUYECKHE eMBIX IPOEK-
TEXHUYECKUX CJIeIOBaHUS 3HAaHUA Ui TeHe- | TOB TeXHuYe-
YCTPOMCTB U CUCTEM CBU-ueneii; pauuu HOBBIX | CKOH JIOKY-
unen); MEHTAaIUU
CTaHIapTaM,
TEXHUYECKUM
VCIIOBUSIM U
TpeOOBaHUSIM
2 [IK-19 | cmocoOHOCTBIO TMpH- | - KaK BBINOJ- | — OCYIIECTBIATH | - IMPOrpaMma-
HUMAaTh y4acTue B Op- | HATh MaTeMaru- | cOOp W aHaluu3 | MU DKCIEpH-
TaHW3alUd  TEXHUYE- | YeCKOE€ MOJENU- | HaydHO- MEHTAJIbHBIX
CKOTO OOCHy>KHMBaHUS | pOBaHHE OOBEK- | TEXHUYECKOW WH- | HCCIe0Ba-
U HACTPOWKH paauo- | TOB U Ipolec- | hopManuu, HUW, BKJIIOYas

TEXHUYECKHUX
YCTPOMCTB U CUCTEM

COB I10 TUIIOBBIM
METOAMKaM, B
TOM YHCJIE C HC-
M0JIb30BAHNEM
CTaHJAPTHBIX
MaKeTOB  TpH-
KJIQJHBIX  TIpO-
rpamMm

00001are oreye-
CTBEHHBIH H 3a-
pPYOEXKHBI OMBIT
B o0yactu paauo-
TE€XHUKH, TPOBO-
IUTHh aHAJIN3 Ta-
TEHTHOM JIATEpa-

TYpBI

BBIOOp TEXHH-
YECKUX
CpelcTB U 00-
paboTky  pe-
3yJIbTAaTOB

2. CTpyKTypa M colepkaHue THCHMIIHHBI

2.1. PacnipeaeneHue TPyA0EMKOCTH AUCHUILINHBI 110 BUAAM padoT

O6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTABISIET 4 3a4. efl. (144 yaca), ux pacnpenaeneHue
10 BUJaM paboT MpecTaBieHo B Tabnuiie (0151 cmyoenmos ODO).

Bun yue6HO# paboTh Bcero | Cemectpsl (yachl)
qacoB | 8
KonTakTHas padora, B TOM 4ncje:
AyIuTOpHBIE 3aHATHS (BCET0) 60 60
3aHATHA IEKIIUOHHOIO TUIA 22 22
3aHATHS] CEMUHAPCKOTO TUTIA (CEMHUHAPHI, MPAKTHYECKHE 3aHATHS) | 22 22
JlaGopaTopHblie 3aHITHS 16 16
HNuas koHTaKTHas padora:
KonTpons camocrositenpaoi pabotsl (KCP) 4 4
ITpomexxyrounas arrecramus (MKP) B popme ax3amena 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHucJIe (BCero): 44 44
KypcoBas pabota — —
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepHaa 20 20
BrinonHeHne MHAMBHIYaJIbHBIX 3aJaHMi (TIOATOTOBKA coOOIIe- | — —




HUU, TPE3CHTAIINN )

Pedepar — —

IToaroToBKa K KOHTPOJIIO 24 24

KoHTpoJb, B TOM 4yHcCiIe:

IToaroToBKa K 3K3aMeHY 35,7 35,7

O01mas Tpy10eMKOCTh | Yac. 144 144
B TOM 4HcJie KOHTaKTHas padoTa 64,3 64,3
3ad4. efl. 4 4

2.2. CTpyKTypa IMCUMILIMHBI:

Pacnpenenenue Bu10B ya4eOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JieiaM JAUCHUILTHHBI.

Pa3zenbl (TeMbl) TMCHMIUIMHBI, U3ydaeMbie B 8 cemectpe (ounas ¢hopma).

KonunuecTBo yacos
AyauTopHas CamocrosiTenbHas
Ne |HaumeHnoBaHue pazienos (Tem) Beero  babora KCP babora
JI [13 JIP CPC
1 Jlunum mepenayd M JIEMEHTHI o5 5 6 2 1 10
CBY-tpakra
5 MarpuyHoe OInucaHue MHOTOMO- 29 4 4 4 10
mocHukoB CBY
3 MeTOJ_:[’BI aHamsa W CHHTE33 o 4 4 4 1 10
ycrpoiicts CBY
4. |VYupasmsromue ycrporictea CBY |23 4 4 4 1 10
5. |OCHOBBI TEOPUU AHTEHH 15 4 4 2 1 4
[TapameTppl aHTEHHBIX CUCTEM B
6. |mepenarolieM U MPUEMHOM PEXU-
Max
7. |JluHeiHbIe U3TyYaloNIe CHCTEMbI
8. |AmepTypHbIe aHTEHHBI
9 AHTEHHBI Pa3JIMUHbIX AUANa30HOB
BOJIH
Hmoeo no oucyuniune: 144 20 20 20 4 44
2.3. Conepxanue pa3aeoB AMCHUILINHBI:
2.3.1. 3aHATHA JJeKIMOHHOTO THIIA
®dopma
Ne Hanveropanme Coneprxanue pasjaena TEKYILETO
paszznena
KOHTPOJISI
1 Jluaun nepenaun u|OCHOBHBIE MMapaMETPhl JIMHUU Nepenadyu (aucnepcruoH- KB
3JIEMEHTHI CBY-|Has XxapakTepuCTHKa, 3aTyXaHHUE, JIEKTPONPOYHOCTh U
TpakTa ap.). Kmaccudukanus auHuit U KpaTkuii 0630p mo aua-
Ma3oHaM BOJH. EnnHasg mMareMarnueckas MOJEIb IS
oTpe3Ka JMHUU nepenayu. TpaHcdopmaius conpoTus-
nennii. KpyroBass Homorpamma. Pacuer cornacyrommux
LIETICH.
2 MatpuuHoe onuca-|Buabl maTpun - paccesHusi, CONpoTUBIEHUH, npoBoau- KB




HUE MHOTOIIOJIIOC-
aukos CBY

MocTtel, nepenadyn. COOTHOUIEHUS MEXAY MaTpHUIlaMHU.
Crioco0bl M3MEpPEHUI AIIEMEHTOB MaTpHULl (BKJIKOYasl aB-
ToMaTU3upoBaHHbIe). OrpaHUYCHUS HA JIEMEHTHI Mat-
pI/ILI, HaJ1aracMbIC YCJ'IOBI/DIMI/I B3anMHOCTH, CI/IMMeTpI/II/I
1 OTCYTCTBHUS ITOTEPb.

Mertoapl ananuza u|llpuHmun aexomno3unuu. Meton cuHgaszHoro u npo-KB

CHHTE€3a YCTPOMCTB|TUBO(A3HOIO BO30OYXAEHUS JUIsI CUMMETPUYHBIX BOCH-

CBY MHUIIOJIFOCHUKOB. AHAlIM3 U CUHTE3 HAlPaBICHHBIX OT-
BETBUTENCH (CBA3aHHBIE JMHUU, THOPUAHOE KOJBIIO,
KBaJPaTHBIA MOCT).

VYnpasnstoiine Knaccudukanus ynpasistommx yctpoicts. dazospa-|KB

ycrpoiictea CBY  |matenu 1 KOMMyTaTopsl Ha yrpasisiemblx PIN-nuonax.
Teopernueckne orpaHudeHHs Ha JOCTHXKMMBIE Iapa-
METphl KOMMYTHPYIOUIUMX YCTpOWCTB. DeppuTOBBIE
pUOOPHI - BEHTHIIU, LIUPKYIATOPHI, (ha30BpaIiaTeIIH.

OcHoBBI teopuu|CTpyKTypHast cxema aHTeHHbL. OOmme anroputvbl KB

aHTCHH HaxXOXACHHUA € TOMOIIbI0 OBM 311eKTpOMAarHUTHOIO
IIOJIS1 M3JIyYaOIIeW CUCTEMBI TOKOB B JAJIbHEH, IIPOMeE-
KYTOUHOM U OM>KHEeH 001acTsx.

[Tapamerpsl anTeH- KomIuiekcHass xapakrepucTuka HanpasieHHOCTH. [lo-KB

HBIX CHUCTEM B Ile-|isipu3allMOHHbIe U (pa3oBble cBoiicTBa. Koaddunuent

penaromeM u Tpu-|HanpasieHHoro nedcteus (KH/), xkoaddumnuent ycu-

€MHOM peXHUMax  |JeHMs, HIMPHHA JTy4a, YPOBEHb OOKOBOIO M3IY4YEHHUS U
JApyrue napaMmerpel. B3anMocBsA3p MexXay mnapamerpa-
MU. MeToapl dKCIIEpUMEHTAIIBHOTO MCCIIEJOBAHMs aH-
TEHHBIX YCTPOWCTB. AHTEHHBIE IOJIUTOHBI, 0€33XOBbIE
KaMepbl, KOJUIIMMATOPBI.

JInneiinple  wm3ny-|MneanpHbll TMHEHMHBIM HW31y4daTenb. Pexumel usiyde- KB

Yarolue CUCTEMbl  [HUs - TONEPEYHBIN, CKaHUpyromuil, oceBoi. Iupuna
nyya, KHJI. BnusHue Buzma amiuirtynHo-¢(pa3oBOTo
pacripesienieHus: BO30YKJIeHHs Ha TapaMeTphbl JIMHEHHOH
AQHTEHHBI.

AneprypHble  aH-|CBeAcHME IUIOCKMX M HEIUIOCKHUX anepTyp K 3kBuBa- KB

TEHHBI JICHTHBIM JIMHEMHBIM H3ITy4yaTeNsiM. XapaKTepUCTUKHU
HanpasieHHoctd, KH/I, sddexTnBHas mnOBEpXHOCTH
IJIOCKOTO packpbiBa. Bo3aMoxkHOCTH (POKYCHPOBKH pac-
KpbIBa B IPOMEKYTOUHOM M ONMMKHEH 00JacTax u3my-
YEHHOTO IOJIs. 3€pKaJbHbIE, PYIOPHBIEC, JWH30BbIE
anepTypHble aHTEHHbl. CXeMBl IOCTPOEHMSI OJHO-,
JIByX- U MHOTO3€pKaJbHBIX aHTeHH. OnTumu3anus oo-
JyJyaTelsied 3epKal U JIMH3.

AHTEHHBI  pa3nuy-|XapakTepHble 0COOEHHOCTH aHTEHH B 3aBHUcuUMocTH OT|KB

HBIX  JMala30HOB|IPUMEHSEMOro nuana3oHa BojH. OOmue cBoicTBa aH-

BOJIH TEHH MaJbIX »DJEKTPUUECKUX pa3MepoB. AHTEHHBI

JUIMHHBIX, CPEIHUX, KOPOTKUX BONH. YKB-aHTEHHEI.
Crnioco0Os! yBenmuyeHus1 pabouel 1mojaockl 4acToT. Jloro-
NCPUOANYCCKUC U JIOTOCITUPAJIbHBIC AHTCHHBI.




2.3.2. 3aHATHS CEMHUHAPCKOr0 THIA

N ®opma

No Haumenosanue Temarnka NpakTUYECKUX 3aHATUH TeKyIEro
pasnena (cemuHapoB)

KOHTPOJISI

1 2 3 4

1 JInnun nepepaun u|TUIIOBBIE 2JEMEHTHI TPAKTOB pa3iIM4YHBIX Auana3oHoBKB
anemenTsl  CBY-|BoiH (mepexobl, IOBOPOTHI, CTBIKOBOUHBIE Y3JIbl, HEpE-
TpakTa T'YJISIPHOCTH, OTpaXkarouue MpensTCTBUs U 11p.). OTpe3ok

HaIpaBJHIOIIEH CTPYKTYphl Kak pezoHarop. Iloseie pe-
30HATOPBL: IIPSIMOYIOJBHBIA U KPYIJIbl, KOAKCHAIbHBIN
Y KBa3uCTallMOHApHBINA (YyKopodeHHbIH). [loTepu B pe3o-
Hatopax. CoOCTBEeHHasl, BHEIIHSSI U Harpy>KeHHas J100-
potHOCTH pe3oHaropa. CrocoObl BO30YXAEHUS U BbI-
MIOJIHEHUS 3JIEMEHTOB cBs3U. IIpencraBnenue o meTonax
U3MEpEHUN IapaMeTpoB pe30HaTopoB. lIpuMenenus pe-
30HaTopoB. PuibTpel CBY.

2 Marpuunoe  onu-|{CocTaBieHHe MAaTPULl Ha IpUMepax TPOHHHUKOB, OanaHc- KB
CaHHME€  MHOIOIO-HBIX YCTpOMCTB (nBOHHON T-MocT, LIeneBOH MOCT) U
mocHukoB CBY LIUPKYIATOPOB.

3 Mertoap!l aHanu3a u|AnropuTMHU3aIMs IpoOIeMbl aHau3a U cuHTe3a MHOTO- KB
CHUHTE3a yCTpOUCTB|NOMIOCHUKOB CBY M mpuHIMIBI TOCTPOEHHUS COOTBET-
CBY crByomiux CAIIP g oTHenbHBIX COCTaBHBIX Y3JI0B

CBY u a5 cl0XHBIX MTHTETPUPOBAHHBIX TPAaKTOB. 1HTE-
rpajbHble cxeMbl CBY.

4 VYnpasnsroomue KomMmyTtupyromue ycTpoiicTBa, Hcnonb3yoomue Hosble KB
ycrpoiictBa CBY  |pusnueckre npuHIUIBL (CErHETORJIEKTPUKU, CTPHUKIU-

OHHBIE MaTepualibl, MPHOOPHl HA OCHOBE BBICOKOTEMIIE-
paTypHON CBEPXIIPOBOJUMOCTH U T.1.).

) OcHoBbl  Teopuu|[Ipocreiiimue u3nydyarenu JUHEHHON U Kpyrosoi noss- KB

AHTCHH puzanuu (BUOpPATOPBI, PaMKH, TYPHHUKETBI, 3JIE€MEHTHI
['tolireHca, MUKPOIIOJIOCKOBBIE 3JIEMEHTHI). YUET BIIMSI-
HUS IJIOCKMX W MCKPHUBJIEHHBIX NTOBEPXHOCTEN HA U3IY-
YEHHE UCTOYHUKOB..

6 [TapameTpsl aH-|ABTOMaTHU3alMsl aHTEHHBIX U3MEPEHUI U aHTeHHbIe ATa- KB
TEHHBIX CHCTeM B|JOHBIL. OO000IEHHOE NMPEICTaBICHNE AaHTEHHBI B PaJlno-
nepeJaroeM U|CHCTEME B BHUJE YETHIPEXIOJIIOCHUKA. OKBHUBAJIECHTHAs
IPUEMHOM  pEeXH-|CXeMa MpHUeMHON aHTeHHbI. [lomsipu3anvoHHBIE COOT-
Max HOLICHUS Npu paauonpueme. DPPeKTHUBHAs NOBEPX-

HOCTb W IIyMOBas TeMIlepaTypa MPHUEMHON AHTEHHBI.
B3auMHOe compoTHuBIEHHE MEXAy OJU3KO U JaleKo
PacCMoOJIOKEHHBIMU M3JIy4aTeasiMU. ODKBUBAJICHTHAsl OT-
pakarolias MOBEPXHOCTh aHTEHHBI M CIIOCOOBI ee h3Me-
HeHus. [IpoGiieMa 31eKTpOMarHuTHOM COBMECTUMOCTH U
MOJIXOJIbl K PELIEHUIO COOTBETCTBYIOIIMX AHTEHHBIX ac-
TIEKTOB.
7 Jlunelinvle  u3ny-|PaBHOMepHas nuHelHas (asupoBaHHas aHTeHHas pe-KB

Haromue CUCTEMBI

metka. Beioop mara pemerku. KH/I pemerkn u momr-
HOCTb u3iydeHus. [loHaTHe 0 MeTogax cuHTE3a JUHEH-
HBIX M3JIy4daTesied U peleToK. AHTEHHbI OCEBOTO H3IY-
YEHUs - AUDJIEKTPUUECKHE, CIIHUPATbHbIE, UMIICTAHCHBIE,




aupekTopHble. OnTUMH3anus aHTEHH OCEBOTO H3Iyde-
HUsl. BoIHOBOIHO-IIIETIEBBIE AHTEHHBIE pEIIeTKH. MUK-
PONOJIOCKOBBIE AHTEHHBIE PEIICTKH.

8 AmneprypHble  aH-|[ MOpHIHBIE 3epKalbHbIC W JIMH30BBbIE aHTEHHBI ¢ 001y-/KB
TCHHBI YaTeNnsiMH B BUJAE PEHICTOK. MeToJpl yIpaBlICHHS CKa-
HupoBaHueM Jiyya. CyMMapHbIe U pa3HOCTHBIE XapaKTe-
pHUCTHKH HampasieHHOCTH. [Inmockue dhazupoBanHbIe aH-
TEHHbIE pemieTku. Pa3mernenue wm3mydareneil mo pac-
KPBIBY IO KPHUTEPUIO OTCYTCTBHS MOOOYHBIX TJIAaBHBIX
MakCUMYMOB. CXeMBbI IOCTPOCHUS U PAa3HOBUIAHOCTU aH-
TEHHBIX PEIIETOK. AKTHBHBIC ()a3UpOBAHHBIC aHTCHHBIC
pemeTkd. MHOromy4eBble, epen3nydyaroye. MHOro4a-
CTOTHBIC, PaANOONTHYECKUE aHTeHHBIE perieTku. [loHs-
THE 00 aJanTHBHBIX AHTEHHBIX pEHIETKAaX. AHTEHHBI C
CHHTE3MPOBAHHOHN amepTypoi, ¢ HEeIMHEHHOH 00paboT-
KO CUTHAJa.

9 AHTEHHBI pa3iny-|AHTEHHBIC YCTpOICTBa 6a30BBIX CTaHIMM U TepMuHaioB KB
HBIX  JMANa30HOB|CHUCTEM IMOJBUKHOW PaguOCBs3H, aHTCHHBIC YCTPOUCTBA
BOJIH JUISL paiuOpesICHHBIX TUHUN U CUCTEM KOCMUYECKOU pa-

JHUOCBA3H. OCOOEHHOCTH aHTEHH JJIA IIOABHXXHBIX 00DB-
eKTOB. IlacCUBHBIC U aKTUBHEIC IIPUCMHBIC AHTCHHBI.

2.3.3. JlaGopaTopHbIe 3aHATHSA

dopma

HanmeHnoBanue

Ne pasjiena HanmenoBanue nabopatopHbix paboT TEKYIIETO

KOHTPOJISI

1 2 3 4

1 Jluauu nepenaun u 3nemMeHThl|M3yuenue uzmepurensHoi auauu CBY. TP
CBY-tpakra

2 MarpuyHoe onucanue MHOro-|M3ydeHne CKasIpHOIO aHaau3aropa Heneu TP
nosrocHukos CBY

3 Mertonbl aHanu3a W cuHTe3a|I3ydeHue BEKTOPHOTO aHAIM3aTOpa LEenei P
yctporicts CBY

4 Metonel ananuza u cuHTe3a|l3yuenue npoiiHoro T-oOpa3Horo mocra. P
yctporicts CBY

5 Metonsl ananu3a u cuHTe3a|lI3mepeHne KoMIUIEKCHOrO KoddduunenTa
ycrpoiicts CBY OTPa)KE€HHUs U COIJIACOBAHUE HArpy3ku ¢ mo-|JIP

MOIIIbI0 JuarpamMmmbl CMHTA.

6 AHTEHHBI pa3IMuYHBIX auana-|3yuenue pynopHoi anteHssl 8-12 I'T. P
30HOB BOJIH

7 Vnpasnsomue ycrporictBa|llccnenoBanue pe3oHaropa Ha  kene3o-|JIP
CBY UTTPUEBOM I'pAHATE.

[Tpumeuanue: OTBeTHl Ha KOHTpOJbHBIE Bompockl (KB), 3amuTa nabopaTopHoii paboThI
(JIP)

B pe3ynbrare BBHINOIHEHUS JIAOOPATOPHBIX paboT y CTYAEHTOB (OPMHUPYIOTCS U OLEHH-
BaroTcst Bce Tpedyembie ®I'OC u OOII mst vHanpasnenus 11.03.01 Paguorexnuka (mpoduiis:

Pagnorexnudeckue cpeacTBa nepeaayn, nprueMa u o0padoTku curnajios) komnereHmuu: [1K-18,
[1K-19.



IIpumepHasi TeMaTHKa KypCcOBBIX padoT (IPOEKTOB)

CornacHo yuyeOHOMY IUIaHYy KypCOBBbIE paOOThI (IIPOEKTHI) MO JAAHHON NWCUUIUIMHE HE
MPETYCMOTPEHBI.
2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeH sl JJIA CAMOCTOSAITEILHOH padoThI

00y4YaIIUXCS M0 JUCHUIIMHE (MOYJIIO)

Ne

Bung CPC

IlepeyeHp y4eOHO-METOAMYECKOIO OOECHEUCHMs IUCLUILIMHBI IO
BBITTOJIHEHUIO CAMOCTOSITETIbHON pabOTHI

[IpopaboTka
y4uebHoro (Teope-
TUYECKOr0 Mare-
puana), TOAro-
TOBKa K TEKyIlen
U TPOMEXKYTOU-
HOW arTecTanuu
(3auéry u BompoO-
cam)

1 ComoB, A.M. Ycrpoiictea CBY u manorabaputHble aHTCHHBI
[DnexkTpoHHEIH pecypce]: yaedHoe ocodue / A.M. Comos, A.1O. Bu-
HorpanoB, P.B. KaberoB. — DnekrpoHn. man. — M.: ['opsiuas nuHus-
Tenexom, 2012. — 444 ¢. — Pexum  Jjocrymna:
http://e.lanbook.com/books/element.php?pll id=5201 — 3arm. c

JKpaHa.

2 ['puropneB A. J[. DnekrpoauHaMuKka ¥ MUKPOBOJIHOBAsI TEX-
Huka [Tekct] : yueOHUK msi cTyneHToB BY30B / A. JI. I'puropses. -
W3n. 2-e, gom. - CIIG. [u np.] : Jlans, 2007. - 703 c., [2] a. UB. ui. -
(YueOnuku mnsa By3oB. CrnenuanbHasi nurepaTtypa). - bubnuorp.: c.
692-693. - ISBN 9785811407064 : 540 p. 50 k.

3 Meroauueckue ykazaHHs MO OpraHU3allMH CaMOCTOSTEIHLHOU
paboThl CTYNEHTOB, YTBEp)KICHHBbIE Kadeapoil ONTOIEKTPOHUKH,
npotokoi Ne 6 ot «01» mapra 2017 r.

IloaroroBka K
MPaKTUYECKUM
3aHSTUSIM

1 Meroauueckue ykazaHHUs [0 OpraHU3allMUd CaMOCTOSTEIbHOU
paboOThl CTYAEHTOB, YTBEPXKACHHbIE Ka(eIpol ONTO3JIEKTPOHUKH,
npotokoi Ne 6 ot «01» mapra 2017 .

2  Awntennsl u ycrpoiicta (CBY): pacuer n n3mepeHne XapaKTepruCTHK
: yaeObHoe mocodue a1 By3oB / FO. E. Murensman, P. P. A6aymmun, C. T
Crpruyros, C. H. Ilabynun ; mox o6m. pex. FO. E. Murensmana. — M. :
WznarensctBo FOpaiit, 2018. — 138 ¢. — (Cepus : YHuBepcutetsl Poc-
cun). — ISBN 978-5-534-03401-1. — Pexum moctyma : Www.biblio-
online.ru/book/409DAF0A-8B2E-4EFD-B99A-A3AAB4270BAS.

3 Hedemnos, E. U. Ycrpotictea CBY u antenns! [Tekcr] : yueOHOE
nocobue ans cryaeHtoB By3oB / E. . Hedenos. - M. : Akanemus,
2009. - 376 c. : ni. - (Beicmee npodeccuonansHoe 00pa3oBanue. Pa-
JMORJIEKTPOHUKA). - bubmuorp.: ¢. 363-367. - ISBN 9785769547102 :
406.67.

4  Heranos, B. A. Ycrpoiictea CBY u antenns! [Tekct] : [y4e0-
Huk]. Y. 1 : [IpoekTrpoBaHue, KOHCTPYKTUBHAS pean3alus, IpumMe-
pbl npumenenus: ycrpoiicts CBUY / B. A. Heranos, /. C. Kiroes, /1.
I1. TabakoB ; mox pen. B. A. Heranosa. - U3a. crep. - Mockga :
URSS : [JIEHAH/], 2016. - 602 c. : un. - bubmuorp.: ¢. 580-591. -
ISBN 978-5-9710-3365-3 : 715 p. 47

IloaroroBka K
BBLIIIOJIHEHHIO JIa-
O0paTopHBIX pa-
oot

1 Amnrennsl u yctpoiictBa (CBY): pacuer u u3mepeHue xapakrte-
puCTHK : yueOHoe nmocobue 11 By3oB / FO. E. Murensman, P. P. A6-
nymmuH, C. I'. Cerayros, C. H. [llaGynun ; mox o6mr. pex. F0. E. Mu-
tenbMana. — M. : U3natensctBo FOpaiit, 2018. — 138 ¢. — (Cepus
: YauBepcutetsl Poccun). — ISBN 978-5-534-03401-1. — Pexum
JocTyna www.biblio-online.ru/book/409DAF0A-8B2E-4EFD-
B99A-A3AAB4270BA8

2 Meronuueckue yka3aHUsS IO OpPraHU3aIlMU CaMOCTOSTEIbHOMN
paboOThl CTYACHTOB, YTBEPXKACHHBIE Kadenpol ONTOIEKTPOHUKH,



http://e.lanbook.com/books/element.php?pl1_id=5201
http://www.biblio-online.ru/book/409DAF0A-8B2E-4EFD-B99A-A3AAB4270BA8
http://www.biblio-online.ru/book/409DAF0A-8B2E-4EFD-B99A-A3AAB4270BA8

\ ‘HpOTOKOJ‘I Ne 6 ot «01» mapra 2017 1.

IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecriedeHUusl JUCUMILIMHBI 10 TeMaM NPorpam-
MBI /1JI51 IPOPAOOTKH TeOPeTHYECKOr0 MaTepuasia

Ne

Haumenosanue
pasnena

IlepedyeHp yueOHO-METOJUUECKOr0 00eCeUeH s TUCIMITIIMHBI 110
BBINOJIHEHUIO CAMOCTOSITEIBHON paboThI

Jluaum mepenauum U
DJIEMEHTEI CBU-
TpakTa

1 ComoB, A.M. VYcrpoiictea CBY u manorabaputHbie aH-
TEHHBI [ DNIeKTpOHHBIH pecypc]: yuebnoe nocodue / A.M. ComoB,
A.IO. Bunorpanos, P.B. KaberoB. — Dnekrpon. nan. — M.: ['o-

psvast snuHug-TenekoMm, 2012. — 444 c¢. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll id=5201 — 3aru. ¢
JKpaHa.

2 I'puropseB A. JI. DnekTpoauHaMHUKa U MHUKPOBOJIHOBAs

texauka [Tekct] : yaeOHuK mist cryneHToB By30B / A. [I. I'puro-
pweB. - 13a. 2-e, nom. - CIIG. [u np.] : Jlans, 2007. - 703 c., [2] n.
uB. ui. - (YueOHuku ans By30B. CrneuuanbHas JIuTeparypa). -
bubnnorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

MarpuyHoe omnucanue
MHOTOIIOJIIOCHUKOB
CBY

1 ComoB, A.M. VYcrpoiictea CBY u manorabaputHble aH-
TEHHBI [ DNEKTPOHHBIN pecypc]: yuebHoe mocobue / A.M. ComoB,
A.IO. Bunorpanos, P.B. KabetoB. — DnextpoH. nan. — M.: T'o-
psvas nuHug-Tenexkom, 2012. — 444 c. — Pexum npocryna:
http://e.lanbook.com/books/element.php?pll_id=5201 — 3arm. ¢
JKpaHa.

2 I'puropseB A. JI. DnekTpoirHaMuKa U MHUKPOBOJIHOBAsS
texHuka [TekcT] : yueOHuK Ans cryaeHtoB By30B / A. JI. I'puro-
pweB. - U3a. 2-e, gom. - CII6. [u ap.] : Jlaws, 2007. - 703 c., [2] .
uB. un. - (YueOHuku ans By3oB. CrenuanbHas JauTeparypa). -
bubmmorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

MeTtoabl
CUHTE3a
CBY

aHalM3a u
YCTPOMCTB

1 ComoB, A.M. VYcrpoiictBa CBY n manorabaputHble aH-
TEHHBI [ DNEeKTPOHHBIN pecypc]: yuebHoe mocodue / A.M. Comos,
A.YO. Bunorpanos, P.B. Kabero. — OnekrpoH. gan. — M.: 'o-
psdast nuHug-TenekoMm, 2012. — 444 c¢. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=5201 — 3arm. ¢
JKpaHa.

2 I'puropreB A. JI. DnekTpoauHaMuKa M MUKPOBOJIHOBAs
texHuka [Tekcr] : yueOHUK 115 ctyaeHToB By30B / A. JI. ['puro-
pweB. - M3a. 2-e, nom. - CII6. [u np.] : Jlans, 2007. - 703 c., [2] n.
1uB. wi. - (YueOHuku aisa By30B. CrenuanpHas JuTeparypa). -
bubmmorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

Ynpasnstomme
ycTpoiictea CBU

1 ComoB, A.M. VYcrpoiictea CBY u manorabaputHble aH-
TEHHBI [ DNeKTpoHHBIHN pecypc]: yuebHoe nocobue / A.M. ComoB,
A.1O. Bunorpanos, P.B. KaberoB. — Dnektpon. nan. — M.: ['o-
psadas smHug-TenekoMm, 2012. — 444 c¢. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=5201 — 3arn. ¢
JKpaHa.

2 I'puropseB A. JI. DnekTponvHaMuKa W MHUKPOBOJIHOBAS
texauka [Tekct] : yaeOHuK anst cryneHToB By30B / A. [. ['puro-
pweB. - U3x. 2-e, nom. - CII6. [u ap.] : Jlaws, 2007. - 703 c., [2] .
1uB. un. - (YueOHuku ans By30B. CrenmanbHas JIUTEpaTrypa). -
bubnnorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.



http://e.lanbook.com/books/element.php?pl1_id=5201
http://e.lanbook.com/books/element.php?pl1_id=5201
http://e.lanbook.com/books/element.php?pl1_id=5201
http://e.lanbook.com/books/element.php?pl1_id=5201

OcHOBBI TEOpUU aH-
TCHH

1 ComoB, A.M. VYcrpoiictea CBY u manorabaputHbie aH-
TEHHBI [ DNIeKTpOHHBIN pecypc]: yueoHoe nocodue / A.M. ComoB,
A.IO. Bunorpanos, P.B. KaberoB. — Dnekrpon. nan. — M.: ['o-

psvast ynuHug-TenekoMm, 2012. — 444 c¢. — Pexum pgocrymna:
http://e.lanbook.com/books/element.php?pll_id=5201 — 3arx. ¢
JKpaHa.

2 I'puropeeB A. JI. DnekTpoauHaMUKa U MHKPOBOJHOBAs

texauka [TekcT] : yaeOHuKk ast cryneHToB By30B / A. [[. I'puro-
pweB. - U3x. 2-e, nom. - CII6. [u ap.] : Jlans, 2007. - 703 c., [2] .
1uB. ui. - (YueOHuku ansi By30B. CrenmanbHas JIHTEpaTypa). -
bubmuorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

[TapameTpsl aHTEHHBIX
cUCTeM B Iepefaro-
IIEM U NPUEMHOM pe-
AKUMaxX

1 ComoB, A.M. Ycrpoiictea CBY u manorabaputHbie aH-
TEHHBI [ DNEKTPOHHBINA pecypc]: yueoHoe mocooue / A.M. Comos,
A.YO. Bunorpanos, P.B. Kabero. — Onekrpon. gan. — M.: T'o-

psvas nuHug-Tenexkom, 2012. — 444 c. — Pexum npocryna:
http://e.lanbook.com/books/element.php?pll id=5201 — 3arx. ¢
JKpaHa.

2 I'puropseB A. [I. DiekTpoirHaMUKa U MHUKPOBOJIHOBAS

texHuka [Tekcr] : yaeOHUK [t cTyneHToB By30B / A. JI. I'puro-
pweB. - U3a. 2-e, gom. - CII6. [u ap.] : Jlaws, 2007. - 703 c., [2] .
uB. ui. - (YueOHuku ans By30B. CreuuanbHas JIuTeparypa). -
bubnmorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

JluHeitHple W3Myyaro-
L€ CUCTEMBI

1 ComoB, A.M. Ycrpoiictea CBY u manorabaputHele aH-
TEHHBI [ DIIeKTPOHHBIN pecypc]: yuebnoe nocodue / A.M. ComoB,
A.YO. Bunorpanos, P.B. Kabero. — Onekrpon. gan. — M.: T'o-

psvast nuHug-TenekoMm, 2012. — 444 c¢. — Pexum pgocrymna:
http://e.lanbook.com/books/element.php?pll id=5201 — 3aru. ¢
JKpaHa.

2 I'puropseB A. [I. DieKTpoaMHaMUKAa U MHUKPOBOJIHOBAsS

texHuka [Tekcr] : yueOHUK 115 cTyaeHToB By30B / A. JI. ['puro-
pweB. - M3a. 2-e, nom. - CIIG. [u np.] : Jlans, 2007. - 703 c., [2] n.
uB. wi. - (YueOHuku ansa By3oB. CrnenuanbHasi JuTeparypa). -
bubnmorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

AnepTypHbI€ aHTEHHBI

1 ComoB, A.M. VYcrpoiictea CBY u manorabaputHble aH-
TeHHbI [ DNeKTpoHHBIN pecypc]: yuebHoe nocodue / A.M. ComoB,
A.1O. Bunorpanos, P.B. KaberoB. — Dnektpon. nan. — M.: ['o-
psavas smHug-TenekoMm, 2012. — 444 c¢. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=5201 — 3arn. ¢
JKpaHa.

2 I'puropseB A. JI. DnekTponvHaMuKa W MHUKPOBOJIHOBAS
texHuka [Tekct] : yueOHuK anst cryneHToB By30B / A. [I. ['puro-
pweB. - U3x. 2-e, nom. - CII6. [u ap.] : Jlaws, 2007. - 703 c., [2] .
uB. wi. - (YueOHuKM a5 By30B. CrenuaipHas JUTEpaTypa). -
bubmmorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 .

AHTEHHEI Pa3IMYHBIX
JAHUaIlia3OHOB BOJIH

1 ComoB, A.M. VYcrpoiictea CBY u manorabaputHble aH-
TEHHBI [ DNEeKTPOHHBIN pecypc]: yuebHoe nmocobue / A.M. ComoB,
A.YO. Bunorpazos, P.B. Kabero. — Onekrpon. gan. — M.: T'o-

psaudas auHus-Tenexkom, 2012. — 444 c¢. — Pexum pocrymna:
http://e.lanbook.com/books/element.php?pll_id=5201 — 3arx. ¢
JKpaHa.

2 I'puropseB A. JI. DieKTpoiMHaMUKa U MHUKPOBOJIHOBAS

texHuka [Tekcr] : yueOHUK 115 cryaeHToB By30B / A. JI. I'puro-



http://e.lanbook.com/books/element.php?pl1_id=5201
http://e.lanbook.com/books/element.php?pl1_id=5201
http://e.lanbook.com/books/element.php?pl1_id=5201
http://e.lanbook.com/books/element.php?pl1_id=5201
http://e.lanbook.com/books/element.php?pl1_id=5201

pweB. - U3a. 2-e, nom. - CII6. [u np.] : Jlans, 2007. - 703 c., [2] .
1uB. ui. - (YueOHuku ansi By30B. CrnenmanbHas JUTEpaTypa). -
bubmuorp.: c. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

VueOHO-MeTOIUUECKHEe MaTepuanbl Uil CaMOCTOSITENbHOW pPaboOThl OOydaromuxcs U3
YHCIIa MHBAJIHU/IOB U JIMII C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3710poBbs (OB3) npenocrasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:
— B (popMe 3IIEKTPOHHOTO TOKYMEHTA WM B NIEYaTHON (popMe yBETUUYEHHBIM IIPHPTOM.
Jnst I ¢ HapyIIeHUsIMH CITyXa:
— B (popMe PIIEKTPOHHOTO TIOKYMEHTA WM Me4aTHOU (opme.
Jnst I ¢ HapyIIeHUSIMH OTIOPHO-/IBUTAaTENIFHOTO amiapara:
— B (popMe PIIEKTPOHHOTO TOKYMEHTA WM Me4aTHOU (opme.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa 00Y-
YJAIOIIUXCAL.

1 OoOpa3oBaTebHbIE TEXHOJIOTHH

B npornecce npenogaBanus AUCUUIUIMHBL UCTIONB3YIOTCS CICITYIOIINE METOIBI:

— JICKIINY;

— MPOBEJICHUE IPAKTUIECCKUX 3aHIATUH;

— JIOMAIIIHKUE 33/1aHUS;

— Ompoc;

— MHAWBUAYaJbHbBIC IPAKTHUECKHUE 3a/1aHMS;

— KOHTPOJIbHBIE Pa0OTHI;

—3a1uTa JJabopaTopHbIX padoT;

— KOHCYJIbTAIIUU MPENOJaBATEIICH;

— caMocTosITelIbHas padoTa CTYACHTOB (M3yu€HHE TEOPETHYECKOro MaTepHaja, MOJIrOoTOBKa K
7a00paTOPHBIM 3aHSATHSM, BBITOJHEHHUE JTOMAITHUX paOOT W MHIMBHIYyaTbHBIX THIIOBBIX pacye-
TOB, IOJITOTOBKA K ONPOCY, TECTUPOBAHHIO U IK3AMEHY).

Jnist mpoBefieHNsT BCEX JIGKIMOHHBIX W MPAKTHYECKUX (CEMHHAPCKHX) 3aHSATHHA HCIIONb-
3YIOTCSI MyJIbTUMEAUMHBIE CPEJICTBA BOCIIPOM3BEICHNUS aKTUBHOTO COJIEPKUMOT0, ITO3BOJISIONIE-
rO CIIYIIATEI0 BOCIIPHHUMATh OCOOCHHOCTH M3y4aeMOro MaTepHaia, 3a4acTyi0 MTPaoIie pe-
MIAIOLIYI0 POJIb B NMOHMMAaHUM U BOCHPUATHH, a Takxke (POPMHUPOBAHUU NPO(ECCHOHATBHBIX
KoMIeTeHIniA. IHTepakTHBHBIE ayJUTOPHBIC 3aHSTHS C UCTIOIH30BAHUEM MYJIBTUMEIUNHBIX CH-
CTEM I03BOJIIIOT aKTUBHO U 3((EKTUBHO BOBJIEKATh YYaIIMXCs B y4eOHBIH IMpolecc M ocy-
HIECTBIIATH OOpaTHYIO CBS3b. [IoMMMO 3TOT0, CTAaHOBUTCSI BO3MOXHBIM 3((PEKTUBHOE 00CYXKie-
HUE CIOKHBIX U TUCKYCCUOHHBIX BOIIPOCOB U MPOOIIEM.

[To m3ygaemoii TUCIMITIIMHE CTYIEHTaM MPEIOCTABIISIETCS BO3MOKHOCTh OTKPBITO TOTh-
30BaThCs (B TOM YMCIIE KOMUPOBATh Ha JIMUHbIE HOCUTEIN MH(OPMAIMH) MTOITOTOBJICHHBIMH Be-
OYIIAM TAaHHYIO TUCIHIUTMHY TpEenojaBaTeieM MaTepraiaMy B BHIC 3IEKTPOHHOT0 KOMILIEK-
€a CONMPOBOKAEHHUsI, BKIIOYAIOIIETO B CeO:

— DJIEKTPOHHBIE KOHCTICKTHI JICKITHIA;

— 3JIEKTPOHHBIE TUIaHBI IPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHUH;

— DIIEKTPOHHBIE BapUAHTHl Y4eOHO-METOAMYECKUX IMOCOOMH ISl BBHIMOJHEHHS Jlabopa-
TOPHBIX 3aJIaHHH;

— CIIACKU KOHTPOJIBHBIX BOIIPOCOB K KAKIOH TeMe H3y4aeMoro Kypca;

— pa3HO00pa3HyI0 JOMOJHUTEIbHYIO JINTEPATypy, OTHOCSIIYIOCS K HM3y4aeMOW AMCLH-
IUTMHE B 3JICKTPOHHOM BHjI€ (B pa3IHYHBIX TEKCTOBBIX opmarax *.doc, *.rtf, *.htm, *.txt, *.pdf,
*.djvu u rpaduueckux popmarax *.jpg, *.png, *.gif, *.tif).

ComnpoBOXK/IeHHE CaMOCTOATENFHON PadOThI CTYJICHTOB TaK)Ke OPraHM30BaHO B CIIEAYIO-
mux Gopmax:

— YCBOEGHHE, JIOTOJHEHNE U BHUKaHNE B pa30MpaeMble pa3/iesbl TUCIUIUINHBI IPU IOMO-



I 3HAHUH, TOTYYaeMbIX TI0 CPECTBAM M3YUYEHUS! PEKOMEHIyEMOW JTUTepaTyphl U OCYIIECTBIIS-
eMoe IyTeM HamnucaHus pedepaTUBHbIX padoT;

— KOHCYJIbTAIlH, OPTaHU30BAaHHBIE JIJIs1 Pa3bsCHEHUS MMPOOJIEMHBIX MOMEHTOB TPU CaMo-
CTOSATEJIbHOM M3YYEHUH TE€X WM UHBIX aCIIEKTOB pa3/eoB ycBauBaeMoW MH(OpMaIK B TUCIIU-
TUTHHE.

OcHoBHbIE 00pa30BaTEIbHbIE TEXHOJIOIUH, UCIIONb3yEMbIE B y4€OHOM IpOLIecce:

— WHTEpPAKTUBHAS JIGKLIUS C MYJIbTUMEIUIHHON CUCTEMO C aKTUBHBIM BOBJICYEHUEM CTY-
JICHTOB B Y4€OHBIH MpoLecc U 00paTHOM CBS3bIO;

— JIEKIUH ¢ IPOOJIEMHBIM U3JI0KEHHUEM;

— 00CyX/IeHHE CIIOKHBIX U JJUCKYCCHOHHBIX BOIIPOCOB M MPOOJIEM U pa3pelieHue Mpo-
oseMm;

— KOMIIBIOTEPHBIE 3aHITUS B PEKUMaX B3aUMOJICHCTBUS IpENoiaBaTellb — CTYICHT», «CTY-
JICHT — TIPETIOJaBaTENby, «CTYJCHT — CTYJICHT;

— TEXHOJIOTMH CMEIIaHHOTO O0YYeHHMs: AUCTAaHLIIMOHHbIE 3aJJaHUsl U YIIPaKHEHUs], COCTaBJIe-
HHE TJII0CCApUEB TEPMHUHOB M ONpeeIeHUi, TpymmoBbie MeToasl Wiki, HHTEpHET-TeCTUpOBaHHE |
aHKETHPOBAHUE.

HHTepakTuBHBIE 00pa30BaTEIIbHBIE TEXHOJIOTHH, HCTIONIb3yEMbIE B ayJUTOPHBIX 3aHSITHIX:

— TEXHOJIOTUA PA3BUTUS KPUTUYECKOTI'O MBIIIJICHHUS;

— JIEKIUH ¢ IPOOJIEMHBIM HU3JI0KEHHUEM;

— MCIIOJIb30BaHHUE CPEACTB MYJIbTUMEINA;

— M3Y4YEeHHE M 3aKpeIyIeHHEe HOBOTO MarepHaia (MHTEpaKTHBHAs JEKIHs, padoTa ¢
HarJs,IHBIMU TOCOOUSIMU, BUJICO- U ayAMOMaTepHalaMy, UCIO0Ib30BaHue Borpocos, CokpaTruye-
CKHI 11aJior);

— paboTa B MaJIbIX TpyIax;

— HMCIIOJIb30BaHME CPEACTB MYJIbTHMEHA (KOMITBIOTEPHBIE KIIACCHI);

JUis A1l ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbsI IPEAYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIH C UCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

2 OuneHovHnble Cpeacrea AJs TEKYILIEro KOHTPOJHA YCIIEBAEMOCTH U l'lpOMC)KyTO‘lHOﬁ
aTTeCTAallMH

4.1 ®oHJ OLIEHOYHBIX CPECTB ISl POBeIeHNs TeKYIIel aTTecTaluu

Hwxe npuBOaATCS KOHTPOJIBHBIE BONIPOCHI JUISl NMPOBEACHUS TEKYIIEW aTTeCTallud BO
BpeMsl JIEKIIMH U IPAKTUUECKUX 3aHATHUI IS BCEX pa3/iesioB paboueil mporpamMmal.

Pa3znen 1.

1 Pemenne BOJTHOBOrO ypaBHEHHSI U1l IPOU3BOJIBHOW MTEpEAAOIIEHN JIMHHH.

2 ®dazoBast CKOPOCTH U JJIMHA BOJHBI B nepenatomux auausx CBY.

3 Hucnepcus B nepenaromux guHuax CBY u cBoiicTBa JUCIIEPCUOHHBIX BOJIH.

4 Tunel BOJIH, pacOpOCTPAHSIOIUXCS MO MEePEAAIOIUM JTUHUSIM.

5 KoHnenmus mapuuaibHBIX BOJIH.

6 Tunel BOJIH, KOTOPBIE MOTYT PAaCIPOCTPAHITHCS B IPSIMOYTOJIbHOM BOJTHOBO/IE.
7 CrpykTypa mons B mpsMoyroibHoM BonHOBose Tumna TE (HI10) u Tokm B ero
CTCHKaX.

8 Tumbl BOJIH B KPYIJIOM BOJIHOBOJIE, BOJIHA THIA TE

9 Briciune TuIbl BOJIH B KOAKCHAJIbHOM JIMHUU MTEPEIavu.

10 Bo30yxaeHne BOJIHOBO/, MOTEPU B BOJTHOBOIAX | nepenaromux juansx CBY.

Paznen 2.



11 Martpuiisl paccestHus U Nepeaayd, OCOOCHHOCTH UX MPUMEHEHUs, CIOXKECHUS U
IIEPEMHOKECHHS.

12 CriocoOb! orpeiesieHus 3IEMEHTOB MAaTPHIl ¢ MOMOIIbIO KOPOTKOTO 3aMBIKAHUS,
XOJIOCTOTO X0/ U COIVIACOBAaHHOM Harpy3KH.

13 [Tpumenenue marpun paccesuus g pacu€ra CBY y310B B TOM unciie OpUEHTHU-
pPOBaHHBIMU Ipadamu.

Pazpea 3.

14 BoaHOBO B peKuMe OTCEUKH, 3apee/IbHbII BOJTHOBO/I.

15 MUKpONOI0CKOBBIE JINHUH MTEPEJauu U UX OCOOCHHOCTH.

16 HeonHopoaHOCTH B BOJTHOBOIaX THIIA CTYIEHBKH, AHadparMbl B BOJTHOBOIAX.

17 CoriacoBaHue X0JI0CTON X0/ M KOPOTKOE 3aMbIKaHUE B BOJIHOBO/IE U KOAKCHAJIE.
18 BoHOBOIHBIE Pa3BETBUTENIN U JBOWHOMN BOJIHOBOJAHBIM TPOWMHHUK.

19 KoakcuanpHble JeIUTEIN MOIMHOCTY B auarazone CBY.

20 BekTopHble nuarpamMMbl HanpsokeHHs U Toka B auana3zoHe CBY, koaddunment
OTPaKCHHUSI.

21 [TpuHIMIIBI TOCTPOEHUS KPYTOBOM IMarpaMMBbl IMOJTHBIX COPOTUBICHUN

22 OcHOBHbIE IPUMEHEHUS KPYTOBBIX IHAarPaMM.

23 TpanchopMaTopsl OJHBIX CONMPOTHUBIICHUH, YETBEPTHBOJIHOBBIE TpaHc(opmaTo-
PBI X UX PAcUET C MOMOIIBIO TUATPAMMBI MTOJIHBIX COMPOTUBIICHUH.

24 Tunel pezonaropoB CBY, BOJIHOBOJHBIC, KOAKCHAIbHBIC, MHUKPOIIOJOCKOBBIC U
0COOEHHOCTH UX PabOTHI.

25 Crnoco6nI pacuéra pezonaropoB CBY, ocHOBHBIC TapaMeTphl PE30HATOPOB H CITO-

COOBI UX U3MEPEHHUS.

Pazpnen 4.
26 Knaccudukanus ynpasistonux ycrporicts CBY, PIN-nuoHbIe aTTeHI0ATOPHI.
27 dazoBpamaTenu 1 KommyTaTtopsl Ha 6a3e PIN-nuonoB.

28 ®epputosslie ycTpoiictea CBY.
Pa3nea S.

29 Oco0eHHOCTH PacIpOCTPaHEHUs PAJMOBOJIH B PA3IMYHBIX JHAa30HAX YacToOT,
OCHOBHBIE 3a/1a41 TEOPUH aHTEHH, OOLIUE MTOJIOKEHHS.

30 OCHOBBI TEOPUH CUMMETPUYHBIX BUOpaTopoB. [IpubnmkEHHbIN 3aK0H pacnpeze-
JIeHUs TOKa B CHMMETPUYHOM BHOparope. Jlnarpamma HarpaBieHHOCTH M K03 duimeHt
ycusieHust COB, BX0/1HOE CONPOTHUBIIEHUE U CONTPOTUBIICHUE U3Ty4eHHsI aHTeHHbI. OCHO-
BBl CTPOTOTO pEIICHUs 3a7aydl O CUMMETPHUYHOM AJIEKTPHUUECKOM BHOpaTope. Ympasis-
romue ycrporictea CBY

31 CrpykTypHast cxema aHTeHHbl. OOIIMe aIrOpuTMbl HAXOXKJICHHUS C IOMOIIBIO
OBM 31€KTpOMarauTHOTO MOJIS M3JIY4arollel CHCTEMBI TOKOB B JAJIbHEW, TPOMEKYTOU-
HOU u OmmwkHel obnactax. [lpocTeifmme u3nyyaTenu JTUHEHHON M KPYroBOM MOISpH3a-
Uy (BUOpaTOphl, paMKH, TYPHUKETBI, AJI€MEHTHI [ toiirenca, MUKpPOIIOIOCKOBbIE 3JIEMEH-
ThI). YUeT BIMAHUS IUIOCKUX M MCKPUBJIEHHBIX MOBEPXHOCTEH Ha M3JIydyeHHE MCTOYHU-
KOB.

Pa3znea 6.

32 [TapaMeTpbl aHTEHHBIX CHCTEM B IEpEJAIONIEM W INPUEMHOM pexumax Kowm-
IUIEKCHAsI XapaKTepUCTHKa HampasieHHocTH. [lonspusannonnsie u (a3oBble CBOICTBA.



Koadduuuent nanpasnennoro neiicrsus (KH/), koadpduunent ycunenus, mupuna iy-
4a, ypOBEeHb OOKOBOTO M3JTy4EHHS M APYTrue mapamerpbl. B3anMocBs3p Mexay napamer-
pamMu. MeToJIbl SKCHEPUMEHTAIBHOTO HMCCIEOBAHUS AHTEHHBIX YCTPOHCTB. AHTCHHBIC
HOJIMTOHBI, 0€39X0BbIE KaMEPhl, KOJUTMMATOPhL. ABTOMATH3aIMsI AaHTCHHBIX H3MEPEHUH U
aHTEeHHBIE 3TANOHBI. OO00IIEHHOE IPEICTaBICHUE AaHTEHHBI B PAaJMOCHCTEME B BHJIE Ye-
TBIPEXIIOJIIOCHUKA. JKBHUBAJICHTHAS CXeMa NMPHEMHON aHTeHHBI. [lomspusanuonHsie co-
OTHOIIEHHS MpH paauonpueme. Dp(eKTuBHAS MOBEPXHOCTh M IIYMOBas TeMIlepaTypa
NPUEMHON aHTEHHbI. B3auMHOE CONPOTHUBICHNE MEXIY OJIM3KO M JTAJIEKO PACIOI0KEH-
HBIMU M3JTy4aTesIIMU. DKBUBAJICHTHAS OTPAXAIOIIAsi TTOBEPXHOCTh aHTEHHBI U CIIOCOOBI
ee u3MeHeHus. [Ipobiema 3/IeKTpPOMarHUTHOM COBMECTHMOCTH M TTOJIXO/BI K PEIICHHIO
COOTBETCTBYIOLIMX aHTEHHBIX ACIIEKTOB.

Pa3zpen 7.

33 JInHeliHble H3ny4aromue cUCTeMsl. MneanbHslil JIMHEMHBIA U3iTydaresns. Pexxumsl
M3JIy4E€HHS - NIONEPEUHbIN, CKaHUpYoIuii, oceBoil. lllupuna nyua, KH/I. Biusuaue Buna
aMILTUTYAHO-(Da30BOTO pacipenesneHusi BO30YXICHHUs Ha TapamMeTpbl JTUHEHHOW aHTEH-
Hbl. PaBHOMepHas nuHelHas Ga3upoBaHHAs aHTEHHas pelieTka. BbiOop mmara pemerk.
KH/I pemieTkn 1 MOIIHOCTh M3iny4yeHus. [loHATHE O METOaX CHUHTE3a JIMHEHHBIX HU3I1Y-
qareael M penieToK. AHTEHHBl OCEBOIO M3JIYy4YEHHS - IUIJIECKTPUYECKUE, CIHMPAJbHBIE,
UMIIEIAHCHBIE, TUPEKTOpHbIE. ONTUMHU3ALMsI aHTEHH O0CEBOT0 M3iIy4eHUs. BonHoBoaHO-
LIIeJIEBbIC AaHTEHHBIE PEIIETKA. MUKPOIIOJIOCKOBBIE aHTCHHbBIE PELIETKH.

Pazpea 8.

34 ArneprypHble aHTeHHBI. CBEJICHHE TUIOCKUX U HEIJIOCKUX alepTyp K SKBUBAJIECHT-
HBIM JIMHEHHBIM M3JIydaTeasM. XapakTepucTuku HanpasieHHocTd, KH/I, addexruBHas
MOBEPXHOCTh IUIOCKOTO pacKpbiBa. Bo3MOKHOCTH (POKYCHPOBKH PACKPBIBA B IMPOMEXY-
TOYHOU M ONMKHEH 00JacTAX U3ITYUYEHHOTO MOJsi. 3epKajibHbIC, PYNOPHBIC, JTUH30BHIC
anepTypHble aHTEHHBI. CXEMbl IIOCTPOEHUS OJHO-, JBYX- U MHOTI'O3EPKAJIbHBIX AHTEHH.
OnTtumuszanus oOnydareneil 3epkail U JuH3. ' MOpuIHbIE 3epKaibHbIE M JTUH30BBIE aH-
TEHHBI ¢ 00Jy4aTeasiMM B BHUJE pelIeToK. MeToabl ynpaBiieHUs CKaHUPOBaHMEM Jyya.
CyMmMmapHble ¥ pa3HOCTHBIE XapaKTEPUCTUKK HampaBiieHHOCTU. [lnockue ¢aszupoBaHHbIE
aHTCHHBbIC pelleTKu. Pa3melenne u3iaydareneil o packpbiBy 0 KPUTEPUIO OTCYTCTBUS
MOOOYHBIX TJIABHBIX MaKCUMyMOB. CXeMbl IOCTPOEHUSI U PA3HOBUJAHOCTH aHTEHHBIX pe-
IeTOK. AKTHBHBIE (pa3UpOBAHHBIE aHTEHHbIE pelIeTKH. MHOroyueBsle, nepensaydaro-
[I1e. MHOTOYacTOTHBIE, PaJUOONTHYECKUE aHTeHHbIe penleTku. [loHsTHe 00 amanTHB-
HBIX aHTEHHBIX pelIeTKax. AHTEHHBI C CHHTE3MPOBAHHOM anepTypoii, ¢ HeTMHEHHON 00-
paboOTKOM cUrHama.

Pa3znen 9.

35 AHTEHHBI Pa3IMYHBIX JUATIA30HOB BOJH XapaKTepHbIE OCOOCHHOCTH aHTEHH B 3a-
BUCHUMOCTH OT NMPHMEHSEMOro aAuana3zoHa BosH. OOmre cBOicTBa aHTEHH MallbIX 3JIeK-
TPUYECKUX pa3MEpPOB. AHTEHHBI JUIMHHBIX, CPEAHUX, KOPOTKUX BOJH. YKB-aHTEHHBI.
Crioco6b1 yBenmuueHusi pabodeit 1mosiochl 4yacToT. JIoronepuoguyeckue u JIorocnupaib-
Hbl€ aHTEHHBI. AHTEHHbIE YCTpOMCcTBa 0a30BbIX CTAaHIMA W TEPMUHAIOB CUCTEM IIO-
JBUKHOM DPaJMOCBS3U, aHTEHHBIC YCTPOMCTBA M1 PAaJUOPEIECHHBIX JIMHUU U CUCTEM
KOCMHUYECKOU paarocBsizu. OCOOCHHOCTH aHTEHH ISl TMOJBMKHBIX 0O0BEKTOB. [laccuB-
HBIE€ U aKTUBHBIE IPUEMHbBIEC AHTECHHBI.



36 Pamounsie anteHHsl. AHTeHHa Hanenenko. JluMckokoHycHble aHTeHHBI. KomOu-
HUPOBAHHBIC AHTEHHBI JJIs TeleBU3WOHHOTO Tpuéma. Ilapabonmyeckne aHTeHHBI. AH-
TEHHBI MOPTATUBHBIX PATUOCTAHIUI
37 Pamounbie anteHHbl. AHTeHHa Hanenenko. JluckokoHycHble aHTeHHBI. KomOu-
HUPOBAHHBIC AaHTEHHBI /ISl TeJeBU3MOHHOro mpuéma. Ilapabonumveckue aHTeHHBI. AH-
TEHHBI TOPTATUBHBIX PATUOCTAHITUN

4.2 ®oH/I OLIEHOYHBIX CPEICTB /JIsl MPOBEAeHUS MPOMEKYTOUHOI aTTecTaluu

4.2.1 Bomnpochkl, BBIHOCHMbIe HAa IK3aMeH 1o Aucuuiiute «Ycrpoiicrea CBY u an-
TeHHBbD» JJi51 HannpaBJieHus: noaAroroBku: 11.03.01 Pagnorexunka

1 Pemenne BOTHOBOrO ypaBHEHHUS 1711 IPOU3BOJIBHOM MEepeAatolIei JIMHHUH.

2 ®da30Bas CKOPOCTb U JUIMHA BOJIHBI B nepenaromux JuHusx CBY.

3 Hucnepcus B nepeparonux auHuax CBY u cBolicTBa [uCIIEPCUOHHBIX BOJIH.

4 Tunsl BOJIH, pacpoCTPaHSIIOIIMXCS 10 NEPETAIOLIUM JINHUSM.

5 KoHuenuus napuuanbHbIX BOJIH.

6 Tunsl BOJIH, KOTOPbIE MOTYT PACIPOCTPAHATHCS B MPSIMOYTOJIbHOM BOJHOBO/IE.

7 Crtpyktypa mons B mpsMoyroibHoMm BonHOBoje Tuma TE (H10) u Toku B ero
CTEHKaX.

8 TuIbI BOJIH B KPYIJIOM BOJIHOBOJE, BojHa tuna TE

9 Beoiciiye Tunel BOJIH B KOAKCHAJIbHOM JIMHUM MTEpeadH.

10 Bo30y>xaeHre BOIHOBO/, MOTEPU B BOJIHOBOIAX U nepenaromux auHusx CBY.

11 BonHOBOA B pexuMe OTCEUKH, 3alpeAesIbHbINA BOTHOBO/L.

12 MUKpOIONIOCKOBBIE JTMHHUH MEPeIadll U UX OCOOEHHOCTH.

13 HeonHopoaHocTu B BOTHOBOJAX TUIA CTYIEHBKHU, AUa(parMbl B BOJTHOBOIAX.

14 CornacoBaHue X0JI0CTOM X0/ U KOPOTKOE 3aMbIKAHHE B BOJIHOBOJIE U KOAKCHAJIE.
15 BoJsHOBOIHBIE PA3BETBUTENMN U JBOWHOW BOJIHOBOJIHBIA TPONHUK.

16 KoakcuanbHble AeaUTean MOIIHOCTH B quamnazone CBU.

17 BekropHble nuarpaMMbl HanpsbkeHHs M Toka B nuanasoHe CBY, koaduuueHt
OTpaKEHHUS.

18 [TpyHIMIIBI TOCTPOEHUS KPYTOBOM IMarpaMMBbI ITOJIHBIX COIPOTUBIICHUN

19 OcHOBHbBIE IPUMEHEHUSI KPYTOBBIX IHAarPaMM.

20 TpaHcopmaTopsl MONHBIX CONPOTHUBICHUN, YETBEPTHBOIHOBBIE TpaHC(HOpMATO-
PBI U UX PacuéT C MOMOIBIO TUAarpaMMBbI MTOJIHBIX CONTPOTHUBIICHUH.

21 Tunsl pesonatopos CBY, BOIHOBOAHBIE, KOAKCHAJIbHBIE, MUKPOIIOJOCKOBBIE U
0COOEHHOCTH MX PabOTHI.

22 Crioco6s1 pacuéra pe3oHatopoB CBY, ocHOBHbIE apaMeTpbl Pe30HATOPOB U CIIO-
cOOBI UX U3MEPEHHUS.

23 Martpuiisl paccestHus U Iepefadyd, OCOOCHHOCTH WX NPUMEHEHUs, CIOXKEHUS U
MIEPEMHOKEHHS.

24 CriocoOb! orpeiesieHus] 3IEMEHTOB MAaTPHIl ¢ MOMOIIbIO KOPOTKOTO 3aMbIKaHUS,
XOJIOCTOTO XO/1a U COTJIACOBAaHHOM Harpy3KH.

25 ITpumenenne marpun paccestHus uid pacuéra CBY y310B B TOM 4nciie OpUEHTH-
POBaHHBIMU Tpadamu.

26 Knaccugukarus ynpasistomux ycrpoiicts CBY, PIN-a1oaHbIe aTTEHIOATOPBI.
27 ®dazoBparniaTes 1 KoMMyTaTtopsl Ha 6a3e PIN-auomoB.

28 ®epputossle ycrporictea CBY.

29 OCcoOCHHOCTH PACTIPOCTPAHCHHS PAAMOBOJH B PA3IMYHBIX JIHAMAa30HAX YacToT,
OCHOBHBIC 33/1a41 TEOPUU aHTECHH, OOIIUE MMOJIOKEHHS.

30 OCHOBBI TEOPUU CUMMETPUUYHBIX BHOpaTOpoB. [IpubOmmkEHHBIN 3aKOH pacmpese-

JIeHHs TOKA B CHMMETPUYHOM BHOpartope. Jlnarpamma HarpaBieHHOCTH U K03 duumeHt
ycunenus COB, BXOJHOE CONPOTUBIIEHUE U CONMPOTUBJIEHUE U3TyYeHUSI aHTEHHBI. OCHO-



BBl CTPOTOTO PELICHHUS 33[a4d O CUMMETPHYHOM 3JIEKTPHUECKOM BHOpaTope. Ympasis-
romue ycrporictea CBY

31 CrpykrypHast cxema aHTeHHbI. OOIIME aarOpUTMBl HAXOXKICHHUS C IOMOIIBIO
OBM 51eKTpOMarHUTHOTO MOJISI U3Ty4YaroIell CUCTEMbl TOKOB B JAJIbHEH, IPOMEKYTOU-
HOW u OmmkHel obnactax. IlpocTeiiue U3aydarenu JTHHEWHON W KPYroBOU MoOJsipu3a-
Uy (BUOpATOphl, paMKH, TYPHUKETBI, AI€MEHTHI [ toiirenca, MUKpPOIIOIOCKOBbIE 3JIEMEH-
Thbl). YUeT BIMSHUS IUIOCKUX U WCKPUBJIEHHBIX MOBEPXHOCTEH HA M3JIy4YEHUE UCTOYHU-
KOB.

32 [TapameTpbl aHTEHHBIX CHCTEM B IEPENAIOLIEM U INpUEMHOM pexumax Kowm-
IUIEKCHAsT XapaKTepUCTHKa HarpaBieHHOCTH. [lonmspuzanuonnsie u ¢a3oBbie CBOMCTBA.
Koadduuuent nanpasnennoro aeivictust (KH/), koaddunuent ycunenus, mmupuHa Jy-
ya, ypOBEHb OOKOBOT'O M3IyYEHUS U APYyrue rnapameTpbl. B3auMocBsa3p MeXly mapamer-
pamu. MeTozibl 3KCIEPUMEHTAIBHOTO MCCIIEOBAHNUS AaHTEHHBIX YCTPONCTB. AHTEHHbIE
MOJIUTOHBI, 0€39X0BBIE KAMEPHI, KOJUTMMATOPbI. ABTOMAaTHU3AIlMs aHTEHHBIX U3MEPEHUN U
aHTEHHbIE 3TaloHbl. O000IEHHOE IPEICTAaBICHUE aHTEHHBI B PAIUOCUCTEME B BUJIE Ye-
TBIPEXIIOIOCHUKA. DKBUBAJICHTHAsI CXe€Ma MPUEMHOW aHTeHHBbI. [lonsipusanuonHsie co-
OTHOIIEHHS MpH paauonpueme. Dp(GeKTUBHAS MOBEPXHOCTh M IIYMOBas TeMIepaTypa
MPUEMHON aHTeHHbI. B3auMHOE COMPOTUBIICHHE MEXAY OJIM3KO U JTATEKO PACIOIOKEH-
HBIMU U3JIydaTeIsiMU. DKBUBAJICHTHAS OTpakarolllas MOBEPXHOCTh AaHTEHHBI U CIOCOObI
ee u3MeHenus. [IpoGrema 3MEKTPOMAarHUTHON COBMECTHMMOCTH U IMOAXOJIbI K PEIICHUIO
COOTBETCTBYIOILIMX AHTEHHBIX aCIIEKTOB.

33 Jlunelinple U3nyvaromue cuctemsl. MaeanbHblii TMHEHHBIA U3ydaTeab. Pexxumsl
W3JIyYEHHUS - MONEPEUHbI, CKaHupyroumi, oceBoi. [llupuna nyya, KH/I. Bausinue Buna
aMIUTUTYAHO-()a30BOr0 pacrpeaencHuss Bo30yKIeHUsI Ha MapaMeTphbl JUHEHHON aHTEH-
Hbl. PaBHOMEpHas nuHelHas (a3upoBaHHAs aHTEHHas peleTka. BeiOop miara peneTku.
KH/I pemerkn u MomHoCcTh n3inydeHus. [loHaTne 0 MeToax CUHTE3a JMHEHMHBIX U3IY-
yaTeneldl M peleToK. AHTEHHbI OCEBOTO M3IyYeHUs - AUDJIEKTPUUECKHUE, CIUPAIbHBIC,
UMIIEAHCHBIE, TUPEKTOPHBIE. ONTUMHU3alMsI aHTEHH OCEBOT0 M3JIy4eHHs. BonHOBOIHO-
11eJIeBbI€ aHTEHHBIE PelIeTKU. MUKPOII0JIOCKOBbIE aHTEHHbBIE PEIIETKH.

34 ArneprypHble aHTeHHBI. CBEJICHHE TUIOCKUX U HEIJIOCKUX alepTyp K SKBUBAJIECHT-
HBbIM JIMHEHHBIM M3JIydaTeasiM. XapakTepucTuku HanpasieHHocTd, KH/I, addexruBHas
MOBEPXHOCTh IIOCKOTO pacKpbiBa. Bo3MOKHOCTH (POKYCHPOBKH PACKPBIBA B IMPOMEXY-
TOYHOU M ONMKHEH 00JaCTAX U3TYUYEHHOTO MOJsi. 3epKalibHbIC, PYNOPHBIC, JTUH30BHIC
anepTypHble aHTEHHBI. CXEMbl IIOCTPOEHHUS OJHO-, JBYX- U MHOI'O3EPKAJIBHBIX AHTEHH.
OnTtumuszanus oOnydareneil 3epkail U JuH3. ['MOpUIHbIE 3epKaibHbIE M JTUH30BbIE aH-
TEHHBI ¢ 00Jy4aTeasiMM B BHUJE pelieToK. MeToabl ynpaBiieHUs] CKaHUPOBaHHEM Jyya.
CymMmapHble U pa3HOCTHBIE XapaKTEpPUCTUKK HampaBiieHHOCTU. [1nockue ¢a3zupoBaHHbIE
aHTEHHBbIE pelleTKu. Pa3melenne u3iaydareneil o packpbiBy 10 KPUTEPUIO OTCYTCTBUS
MOOOYHBIX TJIABHBIX MaKCUMyMOB. CXeMbl IOCTPOEHUSI U PA3HOBUJAHOCTH aHTEHHBIX pe-
IeTOK. AKTHBHBIE (pa3UpOBAHHBIE aHTEHHbBIE pelIeTKH. MHOronyueBsle, nepensaydaro-
[I1e. MHOTOYacTOTHBIE, PaJUOONTHYECKUE aHTeHHbIe penleTku. [lonsTHe 00 amanTHB-
HBIX aHTEHHBIX pelIeTKax. AHTEHHBI C CHHTE3UPOBAHHOM anepTypoii, ¢ HeTMHEHHON 00-
paboOTKOM cUrHama.

35 AHTEHHBI pa3IMYHbIX TUAMa30HOB BOJH XapaKTepHble OCOOCHHOCTH aHTEHH B 3a-
BHUCHUMOCTH OT MPUMEHSEMOro jauanazoHa BojH. OOiiue cBOCTBa aHTEHH MalbIX 3JIEK-
TPUYECKUX pa3MepoB. AHTEHHBI JUIMHHBIX, CPEAHMX, KOPOTKMX BOJH. YKB-aHTeHHBI.
CrniocoObl yBenuueHHs: pabodeil mosiocsl 4acToT. JIoronepruoauveckre M JIOroCIupab-
HbIe aHTEHHBI. AHTEHHBIE YCTPOICTBa 0a30BBIX CTAHIUH W TEPMHHAIOB CHCTEM IIO-
JIBUOKHOW PaJMOCBSI3U, aHTCHHBIE YCTPOWCTBA [JIs PAaJUOPEICHHBIX JUHUW U CUCTEM
KOCMHYECKOH paanocBsi3u. OCOOEHHOCTH aHTEHH Ul MOJBMKHBIX 00beKkTOB. Ilaccus-
HbIE Y AKTUBHbBIEC IPUEMHBIE AaHTCHHBI.



36 Pamounsie anteHHsl. AHTeHHa Hanenenko. JluMckokoHycHble aHTeHHBI. KomOu-
HUPOBaHHbBIC aHTEHHBI JUISl TeJEeBU3MOHHOTO npuéma. [lapabonmmueckue aHTEHHBI. AH-
TEHHBI IOPTATUBHBIX PATUOCTAHLINI

5 IlepeyeHb OCHOBHOW W [ONMOJHHUTEJIbHOW Y4eOHOW JMTepaTypbl, HEOOXOAUMOW st
OCBOEHUS TUCUMILUINHBI (MOYJIs1)

5.1 OcHoBHas auTeparypa:

1 ComoB, A.M. VYcrpoiictBa CBY u masiorabaputHble aHTEHHBI [ DIEKTPOHHBIN pe-
cypc]: yueonoe mocodue / A.M. Comos, A.1O. Bunorpaznos, P.B. KabeToB. — DjeKTpOH.
nmaH. — M.: Topswas nunus-Tenexom, 2012. — 444 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll id=5201 — 3aru1. ¢ 3kpaHa.

2 Ycerporictea CBY u antenns! [Tekcer] : yueOHOE mocoOue Juisl CTyJIEHTOB BY30B /
E. U. Hedenon. - M. : Akanemus, 2009. - 376 c. : mi. - (Beicuiee npodeccuoHaabHOE 00-
pasoBanue. Pamnosnexrponuka). - bubmuorp.: ¢. 363-367.

3 ['puropneB A. [I. DnekTpoanHaMuKa U MUKPOBOJIHOBasl TexHUKa [TekcT] : yuel-
HUK JJs1 cTyaeHToB By30B / A. [I. I'puropees. - Uzn. 2-e, gom. - CII6. [u ap.] : Jlanb,
2007. - 703 c., [2] n. uB. ui. - (YueOHuku a7 By30B. CriennaibHas nureparypa). - bub-
Jmorp.: ¢. 692-693. - ISBN 9785811407064 : 540 p. 50 k.

5.2 Jlono/iHuTe/IbHAS JTUTEPATypa:

1 AmntenHsl 1 yctporicta (CBY): pacuer u u3amepeHne XapakTepUCTUK : y4eOHOE 10Co-
oue amst By3oB / FO. E. Murensman, P. P. Aonynmun, C. I'. Ceruyros, C. H. IlaOynuH ; mon
o6bur. pen. 0. E. Murensmana. — M. : M3narensctBo FOpaiit, 2018. — 138 ¢. — (Cepus :
VYuusepcuretsl Poccun). — ISBN 978-5-534-03401-1. — Pexum nocryma : Www.biblio-
online.ru/book/409DAF0A-8B2E-4EFD-B99A-A3AAB4270BAS.

2 Hedenos, E. U. YerpoiictBa CBY u antenns! [Tekct]| : yueOHoe mocobue Juist
crynentoB By3oB / E. . Hedenos. - M. : Axagemus, 2009. - 376 c. : uin. - (Bricuiee
npodeccuonanpHOoe oOpa3oBanue. Pamnosnekrponuka). - bubmuorp.: ¢. 363-367. - ISBN
9785769547102 : 406.67.

3 Heranos, B. A. Ycrpoiictea CBY u antenns! [Tekcer] : [yue6nuk]. U. 1 : IIpoek-
THPOBaHME, KOHCTPYKTUBHASI peanu3allus, npumMepsl nmpuMeHenus ycrpoicts CBY / B.
A. Heranos, /I. C. Kmtoes, JI. I1. Tabakos ; mox pen. B. A. Heranosa. - Uzn. crep. -
Mocksa : URSS : [JIEHAH/], 2016. - 602 c. : un. - bubnuorp.: ¢. 580-591. - ISBN 978-
5-9710-3365-3 : 715 p. 47

5.3 Ilepuoauyeckue U3TAHUSI:
Pagnorexnuka, PaguoTexHuKa v 2JIEKTPOHUKA, MI3MepHuTeIbHAs TEXHUKA

6 Ilepeyens pecypcoB MH(pOPMALMOHHO-TEJEKOMMYHMKAIMOHHOH ceTH «HTEepHeT», He-
00X0AUMBIX JJI1 OCBOCHUS JUCUMILIUHBI (MO1YJIA)

1 Caitt xadenpsl TEOpETUUECKONW PATUOTEXHUKH MOCKOBCKOTO aBHAITMOHHOTO WHCTUTY-
Ta!
http://www.mai-trt.ru/?option=com_content&task=view&id=44&ltemid=49

7 MeTtoanuyeckue yKazaHusi AJ1s1 00y4arOMXCHA M0 OCBOCHHIO TMCUMILIHHBI (MO1YJIs1)

Ha camoctosiTenbHyto paboTy cTymeHToB, corjacHo TpeboBanusm OI'OC BO mo


http://e.lanbook.com/books/element.php?pl1_id=5201
http://www.biblio-online.ru/book/409DAF0A-8B2E-4EFD-B99A-A3AAB4270BA8
http://www.biblio-online.ru/book/409DAF0A-8B2E-4EFD-B99A-A3AAB4270BA8
http://www.mai-trt.ru/?option=com_content&task=view&id=44&Itemid=49

Hanpasienuio 11.03.01 Pagunorexnuka (mpoduis: PagnoTexHudeckue cpeacTsa nepeiadn, mpu-
ema 1 00paboTKU CUTHAJIOB), 0TBOAUTCA O0KoJo 22,2 % Bpemenu (32 uac. CPC) ot obmieit Tpy-
noeMkoct aucturuiuHbl (144 gac.). ConpoBOXAEHHE CaMOCTOATENBHON padOThl CTYJEHTOB
MOJKET OBITh OPTaHHU30BaHO B CIEAYIOUMX (hopmax:

— COCTaBJICHUEM WHJUBUIYaJbHBIX IIJJAHOB CAMOCTOSITEIbHOM pPadOThl KaXKJ0ro H3
CTYJCHTOB C yKa3aHUEM TeMbl U BUIOB 3aHATUNA, GOPM U CPOKOB MPEACTABICHUS PE3YIbTATOB;

— IPOBEJACHUEM KOHCYJIbTAalUUN (MHIMBHUIYaJIbHBIX WJIM TPYIIOBBIX), B TOM YHUCIE C
MPUMEHEHHUEM JUCTAaHIIMOHHOMN Cpe/ibl 00yUeHusI.

Kputepuii onieHku 3QEeKTUBHOCTH CaMOCTOSITEIBHONH PabOThI CTYJICHTOB (hopMHpyeTCs
B XOJIe¢ MPOMEXYTOYHOIO KOHTPOJISl MIpOIlecca BBIMOJHEHUS 3aJaHUil M OCYIIECTBIIAETCS Ha
OCHOBE pAa3JIMYHBIX CIIOCOOOB B3aUMOJICHCTBUS B OTKpBHITOH WH(pOpMannoHHOH cpene. B
COOTBETCTBUU C JTHUM IPH MPOBEIECHUU ONEPATUBHOIO KOHTPOJS MOTYT MCIOIb30BATHCS
KOHTPOJIbHBIE BOIPOCHI KaK K BBINOJIHIEMBIM paboTaM JIabOpaTOpHOTO MPAaKTHKyMa, Tak U K
COOTBETCTBYIOIIUM pa3zesiaM AUCIUILITUHBL.

KoHTpoib ocyiiecTBiasieTcs: MOCPEACTBOM BBIIOJHEHUS NMUCBMEHHBIX KOHTPOJIBHBIX
pabor.

[lo wToram BBHIIOJIHEHHUS] KaxAoW JjabopaTOpHOl pabOThl CTYIEHT COCTAaBISIET
MOJPOOHBIM MUCHMEHHBI OTYET, OMUPAsCh HA KOTOPBIN MOMKEH B Oecele ¢ MpernoaaBareieM
IPOJEMOHCTPUPOBATh ~ 3HAHUE  TEOPETUYECKOTO U AKCIEPUMEHTAJIBHOIO  Marepuala,
oTHocsiierocst Kk padore. [IpoBepka 3HaHMII CTyJ€HTa OCHOBaHAa Ha KOHTPOJBHBIX BOIPOCAX,
IPUBEICHHBIX B  ONWCAaHUU paboOThl U  JIONOJHUTENIBHBIX  BOMNPOCAX, KacaroIIUXcCs
COOTBETCTBYIOIIUX Pa3/ieJIOB OCHOBHOM JUCUUIUIMHBI.

8 Ilepeuenb MHGPOPMAIHOHHBIX TEXHOJIOTHH, UCMOJIb3yeMbIX NIPH OCYIIECTBJIEHHH 00pa-
30BATEJIbHOI0 MPoLecca Mo JTUCHUILIMHE (MOAY.110) (MPH HE00X0AMMOCTH)

8.1 Ilepeyenb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecreYeHust

1 OnepanuonHas cuctema MS Windows.

2 UnrerpupoBanHoe opucHoe npunoxenne MS Office.

3 IlporpamMmMHOe o0ecrieueHue AJIsi OpraHu3alMy yrpasisieMoro u 6e3zomnacHoro goctyna B MH-
TEpHET.

4 TTporpamMHoOe obecriedeHre i 6e30nacHoil paboThl Ha KOMIbTepe — (paiiIoBbIi aHTUBUPYC,
MOYTOBBI AHTUBUPYC, B€O-aHTUBUPYC U CETEBOM 3KpaH.

5 Cuctema xommnbrotepHoit MaremMaTuki MATHCAD ¢ HeoOX0auMMbIMH MTaKeTaMU PACIIMPEHUH.
6 Cuctema cxeMOTEXHHYECKOTO MojieaupoBanus Lispice, Microcap.

8.2 Ilepeyennb HEOOXOAMMBIX HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

1 Buxunenust — cBoOOIHAS DHIIMKIIOIIEINA.
http://ru.wikipedia.org/wiki/

2 Axanemuk — ClioBapu U HIUKIONEANHN HA AKaJeMUKE
http://dic.academic.ru

9 MarepuajbHO-TEXHHYECKAs 6a3a, HEOOX0AUMAsI /ISl OCYIIeCTBJIEHUsI 00pa3oBaTeILHO-
ro npouecca 1no JUCHUILINHE (MOIYJII0)

Peanuzanus I[Ipoduins npeanonaraer HalM4ue MUHUMAIbHO HEOOXOIUMOIO JJIsl peanu-
3anuu 0akazaBpCKOM MPOTrpaMMBbl EPEYHs MaTePUaTbHO-TEXHUYECKOTO 00eCTIeUeHUS:


http://ru.wikipedia.org/wiki/
http://dic.academic.ru/

JCKIIMOHHBIE ayauTOpun (000pYIOBaHHBIE BHJICONPOCKLIMOHHBIM O0OPYAOBAaHHEM JUIS

Hpe3€HTaHI/II>'I, Cp€acTBaMu 3BYKOBOCIIPOU3BEACHUA, DKPAaHOM, U UMCIOIIUEC BBIXO/ B HUn-

TEPHET),

KJIaCChl, 000pYyI0BaHHBIE CTEHAAMU IS TPOBEICHUS J1abOpaTOPHBIX padoT.

HpI/I HCIIOJIB30BAHUHN 3JICKTPOHHBIX I/IB,HaHI/Iﬁ BY3 JOJIDKCH 00ecIeYnThb Kaxxa0ro o6yqa}o—

merocsa BO BpeMs CaMOCTOSTEIbHOM MOATOTOBKHU pa6quM MCCTOM B KOMIIBIOTCPHOM KJIACCC C
BBIXOJ0M B I/IHTepHeT B COOTBETCTBHUU C 00BEMOM HN3Yy4aCMbIX JUCIHUIIINH.

Ne | Bux pa6ot MarepualibHO-TEXHUYECKOE OOecreyeHne IUCHUILUIMHBL (MOJY-
JI51) ¥ OCHAILIEHHOCTh
1. | JlekunonHbsle 3a- | JIeKIMOHHAs ayaUTOpPHsI, OCHAILlEHHAas IPE3EHTALlMOHHOM TeX-
HSATHS HUKOM (TIPOEKTOP, dKpaH, KOMITbIOTEP/HOYTOYK) U COOTBETCTBY-
omuM nporpammubeiM obecrieuenneM (I10) nns Bocmipoussee-
Hus (aitio popmara jpg u avi. JIoCTaTOYHBIM KOJHMYECTBOM
nocagoyHbix MecT: Ne 327C
2. | Ilpaktuueckue 3a- | AyAUTOpUsl OCHAILIEHHAs TpPeMs MEJIOBBIMH WU MapKepHBIMU
HSATHS JIOCKaMHM, JOCTaTOYHBIM KOJMYECTBOM IIOCAJOYHBIX MECT CO CTO-
namu: Ne327C
3. | JlabopaTopHbIe JlaGoparopus, yKOMIUIEKTOBaHHasl CIEHUAIU3UPOBAHHOW Mebe-
3aHATUS JBI0 U TEXHUYECKUMU cpeacTBamMu oOyueHus. [IpoBenenue 3ans-
THI 71a00paTOPHOTO MpakTHKyMa MpeaycMoTpeHo B «Jlabopato-
puu aHAIOroBoi 1 1M pPoBoil nekTpoHukn» Ne327C Ha yueOHOM
000pyI0BaHUU.
5. | I'pynmnoBsie [Tomemienne ¢ 1OCTaTOYHBIM KOJIMYECTBOM MOCAJOYHBIX MECT U
(MHAMBUOYaATb- MEJIOBOM WM MapKepHO# 1ockoil: Ne327C
HBIE)
KOHCYJbTaIIUU
6. | Ilpomexyrounast | [lomemenne ¢ AOCTATOYHBIM KOJUYECTBOM ITOCATOYHBIX MECT:
aTTeCTalus Ne327C
7. | CamocrosarenbHas | KaOuner s caMoCTOSTENbHOM pabOThl, OCHAIIEHHBINH KOMIIbIO-
paboTta TEPHOM TEXHUKOH C BO3MOYKHOCTBIO IOAKIIOYEHUs K ceTH «MH-
TEPHET», MPOTrPaMMOI IKPAHHOTO YBEIWYEHUS U 00eCreueHHbII
JOCTYIIOM B 3JIEKTPOHHYIO HMH()OPMALMOHHO-00pa30BaTEIbHYIO
cpeny yauBepcurera: No 208¢




