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AHHOTaUs

JucrunanHa «AHTCHHBIC JAaTYMKA  PAJAUOJOKAIIMOHHBIX  CHCTEM»  BXOAWT B
o0pa3oBaTeNpHYI0 TMPOTrpaMMy BBICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto moarotoBku/ crnemuambHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PaanoTeXHUYECKHEe CUCTEMbI PAAMOJIOKALMA U paguoHaBUTraluu». [ucuuIiimHa peanusyercs
Kadeapoi «Ne22y.

JlucuuriuHa HaneneHa Ha (G OPMUPOBAHKE Y BBITYCKHUKA CIICIYIOIIMX KOMIICTCHIIHIA:

[TIK-1 «Crioco6eH BBIMOTHATh MaTEMAaTHYECKOE MOJICTUPOBAHNE OOBEKTOB U MPOIECCOB
MO0 TUIOBBIM METOJMKAaM, B TOM YHUCJIE C MCIOJIb30BAaHUEM CTAaHIAAPTHBIX MAKETOB MPHUKIATHBIX
porpamm, a TaKXke C UCTIOJb30BaHUEM METOJI0B NCKYCCTBEHHOTO HHTEIIJIEKTA)

[1K-4 «CriocoOeH BBIOMHATH pacyeT JIeTalieil, y3JI0B U YCTPOUCTB PaAMOTEXHHUUYECKUX
CHCTEM»

ConepxaHve NUCLUMIUIMHBI OXBAaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C TEOpHEH U
MPaKTUKOM pa3pabOTKH aHTEHHBIX U (PUIIEPHBIX YCTPONCTB PATMOTEXHUIECKUX CHUCTEM.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATpUBAeT cleaylonpe ¢(OpMbl OpPTaHU3AINH
y4eOHOTr0 mpoIiecca: JEKINH, JJA00paTOpHbIC padOTHI, MPAKTUYECKHUE 3aHATHS, CAMOCTOSTEIbHAS
pabota o0yyaroerocs.

[TporpamMmmMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CISAYIOIINE BHUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B hopme nuddhepeHInpoBaHHOTO 3a4eTa.

OO6mrast TpyAOEMKOCTh OCBOCHHS JMCIUIUIMHBI COCTABISAET 5 3a4eTHBIX eauHuIl, 180
YacoB.

SA3bIK 00y4YeHUS 110 AUCIUTUINHE «PYCCKUI»



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI
Lenpio mpemogaBaHus AUCHUIUIMHBI TOATOTOBKA OakataBpoB HampaBlieHUs «PaanoTexHUKa» B
obmactu pa3paboTku u obecnedeHus (QyHkiuonupoBanus ycrpoiictB CBY u aHTeHH B
PaIMOTEXHUYECKUX CUCTEMAX.

1.2. JlucuumimHa BXOAWT B  COCTaB  dYacTH, (HOpMUpPYyEeMOH  ydaCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTEIbHOM MPOrpaMMBbl BBICIIEr0 00pa3oBaHus (nayee —
OI1 BO).

1.3. IlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O AUCIHUILTUHE, COOTHECEHHBIX C
MJIaHUpyeMbIMHU pe3ysibratamMu ocBoenust OIT BO.

B pesynbraTe m3yueHUs AUCHUIUIMHBI OOYYAIONIUICS TOJDKEH 00JIanaTh CIEAYIOIIMMHI
KOMIETEHIMSIMHU WM WX YacTaMU. KOMIETeHIIMM U MHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnwrie 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMIA W UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynna) | Kog u HaumenoBanue | Koa v HaumMeHOBaHHME HHAMKATOPA TOCTHKEHUS
KOMIIETCHIIHI KOMITETCHIINH KOMIIETCHIIUHI

[TK-1 Cnocoben
BBITIOJTHSATH
MaTeMaTH4ecKoe
MOJICJIMPOBAHUE
00BEKTOB U
MIPOLIECCOB T10
TUTIOBBIM
METOJMKaM, B TOM [TIK-1.Y.1 ymeTs cTpouTh (pusndeckue u

YHCIIE C MaTeMaTHYeCKUe MOJIETIN MOJeleH, y3IoB,
UCIIOJIb30BAaHUEM OJIOKOB PaJOTEXHIUYECKUX YCTPOUCTB U CHCTEM
CTaH/IapTHBIX
MaKETOB MPUKIIATHBIX
IporpamMM, a Takxke C
UCIIOJIb30BAaHUEM
METOJIOB
HCKYCCTBEHHOT'O
MHTEIJICKTa

[Ipodeccuonanbubie
KOMIICTCHIINU

[1K-4 Cniocoben
BBITIOJIHATH pacyeT [1K-4.3.1 3HaTh METO/IBI pacyeTa AeTaye, y310B
[IpodeccuonanbHble | neTanei, y3ioB 1 U YyCTPOMCTB PaMOTEXHUYECKUX CUCTEM
KOMIIETEHIINHU YCTPOICTB [1K-4.Y.1 yMeTh BBIIOJHATH pacyueT AeTajeu,
PaAMOTEXHUUYECKUX y3J10B U YCTPOWUCTB PaIMOTEXHUYECKUX CUCTEM
CUCTEM

2. Mecro aucuumivsbl B cTpykType OI1
JucuumnirHa MOKeT 0a3upoBaThCsl HAa 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJYaIOIIUMHUCS
U U3YYCHHUH CIETYIOIMINX AUCIUTIINH:
e PanuorexHHWYECKHE IIETH U CUTHAJIB,
e DIIEKTPOAMHAMUKA M PACIIPOCTPAHEHHUE PAHOBOIIH.
3HaHus, TONy4YeHHBbIC TP W3YUYEHUU MaTepuaia JaHHOW UCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUY€HUE, TaK U UCIIOJIb3YIOTCS MTPU U3YyYSHUH IPYTUX AUCLMILINH:
e Teopus u texuuka PTC
OCHOBBI TEOPHH PATUOCUCTEM U KOMIUIEKCOB YIPABICHUS
Ocobennoctu ipuema u 00padotku curHanoB B PTC pa3nuuHoro Ha3HauYCHUS
[IpocTpancTBeHHO-BpeMeHHasi 00paboTKa CUTHAJIOB
Muorodynkiunonansuasie PJIC




CHyTHI/IKOBLIe paaruOHaABUTATMOHHBIC CUCTCMbI

OCHOBBI BTOPUYHOW PaIOIOKALIMHI

[TepcnexktuBHBIE MeTOIBI 00paboTKH HHpOpManwu B PTC
AnanTUBHBIE PATUOTEXHUYECKHE CUCTEMBI

3. OOBEM U TPYTOEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oO0meM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboTHI 10 AUCHUIUIHHE (U paclpeielIeHHe STOW TPYIOEMKOCTH M0 CEMECTpaM) MPEICTABICHBI B
Tadmmie 2.

Tabnuna 2 — O6beM U TPYIOEMKOCTh TUCIMITIIHHEI

TpynoeMKocTb 1o
Bun yuebHo# paboTh Bcero cemecTpam
Ne7
1 2 3
Oowan mpyooemKkocmup OUCHUUNTUHDL, 5/ 180 5/ 180
3E/ (uac)
H3 Hux uacoe npakmuyueckoi no020moeKu 16 16
Ayoumopnuie 3auamus, BCETo 4yac. 24 24
B TOM YHCJIE:
nexumu (JI), (gac) 8 8
npaktuueckue/cemunapckue 3ansatus (113), ] ]
(gac)
nabopaTtopHbie padoTs (JIP), (4ac) 8 8
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmosamenvnas paboma, Bcero (dac) 156 156
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sk3amen (3auer, dudd. 3au, Mudd. Hudd. 3au.
DK% 3au.

*x

IIpuMedaHue: kaHIUOATCKUI SK3aMEH

4. ConpepxaHue AUCIUIUIMHbBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCHUILIMHBI IO pa3feiaM U BUIaM 3aHSATHM.
Pa3nensl, TeMBl IUCHUTIIMHBL U MX TPYAOEMKOCTh MPUBEIEHBI B TAOIHUIE 3.

Ta6muia 3 — Pa3nensl, TEMbI TUCIUTUTMHBI, UX TPYJI0EMKOCTh

Paznensl, TeMBI TUCIMITTHHBI Jlexuan | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 7

Paznen 1. Tlapamerpsl mepeparomux ¥ NPUEMHBIX AHTEHH
Tema 1.1. 30HbI M3ydEeHUS AHTEHHBL: DANIbHSS,
MPOMEKYTOYHAsI U OJKHSS 30HBI TIOJISL.

Tema 1.2. HanpasieHHbIe CBOMCTBA aHTEHH: KOMILIEKCHAS
BEKTOpHasl 1uarpamma HampasiaeHHocTH, KH/,

k03 QHUIUENT YCUIEHNS, AEHCTBYIONAs BHICOTA AHTEHHEL. 2 2 2 26
Tewma 1.3. [IpeMHbIe aHTEHHBI: TEOpPEMa B3aMMHOCTH
MIPUMEHUTENHHO K TPUEMHBIM aHTEHHAM, LIeTIh PUEMHON
AQHTEHHBI ¥ MOIIHOCTh, MTOCTYTIAIOMNIAs B HATPY3KY.
[TymoBas Temmeparypa.




Paznen 2. BubparopHbie aHTeHHBI

Tewma 2.1. CHMMeTpHUYHBIH BHOpATOP: pacnpeesieHue ToKa
U 3apsiia B CHMMETPHIHOM BHOpaTope, 1uarpaMmma
HaIpaBJIEHHOCTH, CONPOTHBJIeHUE n3nydeHus u KH/|
CHMMETPHIHOTO BUOPATOpPa, BXOAHOE CONPOTHBIICHHUE.
Tema 2.2. Tunsl BHUOpaTOpPOB: NETICO0PA3HbIH, IIEJICBOH,
HITBIPEBOM, CIOCOOBI MX ITUTaHMUs; CBSI3aHHbIE BUOPATOPBI.

26

Paznen 3. Il{enessie nsnyyarenn

Tewma 3.1. TIpuHuMn JBOMCTBEHHOCTH M €TO
MPUMEHUMOCTh B TCOPHUH IIEJICBBIX AHTCHH.

Tema 3.2. [llenu B BOJHOBOE: TOKU MPOBOAUMOCTH Ha
CTCHKAaX BOJIHOBO/IA, THUIIBI IICJICBBIX M3ITy4aTesIc,
BXOJIHBIC COTIPOTHUBIICHUS LICIICH, COTPOTHBIICHHE
U3JTY4CHUS.

26

Paznen 4. Antennbie cuctembl. II0BEpXHOCTHBIE AHTEHHBIE
peméTku. Pa3zupoBaHHbBIE

AHTCHHBIC PCIIETKH, CKAHUPYIOIINE U MHOTOJIY4EBEIC.
CxeMbl TUTaHUS.

Tema 41. IuckpeTHbIe CUCTEMBI: MHOXKUTENb PEIIETKH;
crocoOBI TOIaBIICHHS OOKOBBIX JICTIECTKOB; (PasMpOBaHHBIC
AHTCHHBIC PEIIETKU, CKAHUPYIOIINE U MHOTOIY4EBEIC;
CXEMBI TUTAHUSI.

Tewma 4.2. PenexkTopsl, TUPEKTOPHI U JIOTOTIEPHUOTTISCKUE
AQHTCHHBL.

Tewma 4.3. JIudneKTpudecKre U CIIUPATbHBIC AaHTEHHBI:
MIPUHITAT pabOTHI, XapaKTEPUCTHUKH.

Tema 4.4. AHTeHHBI OeTyIIel BOJTHBI: IPHHIUIT
paboThI, XapaKTEPUCTHKH.

26

Paznen 5. AneprypHble aHTEHHBI.

Tema 5.1. BHemHss ¥ BHYTpEHHSIS 3ala4y aHAIU3a
anepTYPHBIX AHTEHH U METOJBI UX PCHICHHUS; aMILTUTYIHOC
1 (a30BoE pacrpe/ielicHIe MOJIs U UX BIHSHUC Ha
JMarpaMMmy HaIpaBJICHHOCTH.

Tema 5.2. BonHOBOAHBIE U PYTIOPHBIE AHTEHHBI.
Tema 5.3. JIMH30BBIC U 3ePKAILHBIC AHTEHHBI, UX
Pa3HOBHIHOCTH: KOHCTPYKIIMU M XapaKTCPUCTHKH,
IPUMEHEHUSI.

Tema 5.4. [Tapabonmdeckoe 3epkano, KO3PPUITHSHT
YCHJICHHUST; ONITUMAJIbHBIN YTOJI PACKPBIBA;
JIByX3epKaJIbHbIC aHTCHHBL.

26

Paznen 6. Dnements! pumepHoro Tpakra

Tewma 6.1. Hanpapinsitolue CHCTEMBI.

Tema 6.2.T-00pa3Hble AETUTEIN MOITHOCTH (TPOWHHUKH).
Tema 6.3. BoiHOBOHBIC MOCTHI.

Tema 6.4. AHTEHHBIN NIepeKIIIOYaTeNb Ha MIEIEBBIX MOCTaX.

26

Hroro B cemectpe:

156

Hroro

156

4.2. CopepxaHue pa3ieiioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copep:xanue pa3aesioB ¥ TeM JICKIMOHHBIX 3aHITUN MTPUBEICHO B TA0IHIIE 4.

Tabnuua 4 — CopeprkaHue pa3iesioB U TEM JIGKIIMOHHOTO IIUKJIA

Howmep pasnena HasBaHue u conepxanue pa3fesioB U TeM JIEKIMOHHbIX 3aHATUN

1 Pazgen 1. Tapamerpsi nepenaroniux u npuémubix anrtens. Tema 1.1. 3oHbl

W3JIYYCHUS aHTCHHBI: TATBHSS, IPOMEKYTOUYHAS ¥ OJIMKHSIS 30HBI TTOJIS.
Tewma 1.2. HanpasieHHbIe CBOWCTBA aHTEHH: KOMIUIEKCHAsE BEKTOPHAST
nuarpamma HanpasiaeHHocTH, KH/, koaddununenT ycunenus, neiicTByromas




BbIcOTa aHTeHHBI. Tema 1.3. [IpuemMHble aHTEHHBI: TEOpEMa B3aUMHOCTH
MPUMEHUTENHHO K TPUEMHBIM aHTEHHAM, LIeTIh MPUEMHON aHTEHHBI U
MOIITHOCTb, OCTYTaromas B Harpy3ky. lllymoBas remneparypa.

Paznen 2. Bubpatopusie antennsl. Tema 2.1. CuMMeTpudHbIH BHOpaTOp:
pactipeiesieHIe TOKa U 3apsa B CHMMETPHIHOM BHOpaTope, Iruarpamma
HaIpaBJIEHHOCTH, conpoTuBieHue uznydenus u KHJ/| cummerpuanoro
BUOpaTopa, BXoJHoe conporusieHue. Tema 2.2. Tursl BUOpaTOpoOB:
neTIeo0pasHblii, IENeBOH, ITHIPEBOM, CIIOCOOBI MX MTUTAHUS; CBSI3aHHbIC
BUOPATOPEL.

Paznen 3. llenessie nznygarenn. Tema 3.1. Tlpuniun 1B0RCTBEHHOCTH U
€ro IIPUMEHUMOCTE B TEOPHMH IIEIEBBIX anTeHH. Tema 3.2. [llenu B
BOJIHOBOJIE: TOKH IIPOBOAMMOCTH HA CTEHKAaX BOIHOBOJA, THIIBI IIENEBBIX
U3ITydaTeNIei, BXOAHBIE CONPOTHUBIICHHUS MIENEH, COMPOTHBIECHHUE M3TydEHUs.

Paznen 4. Antennsie cuctemsl. [I0BEpXHOCTHEIE AHTEHHBIE PEMIETKH.
CDa?)I/IpOBaHHBIC AHTCHHBIC peIHéTKI/I, CKaHUPYIOINEC U MHOT'OJIYy4YCBbIC. CxeMEl
nutanus. Tema 4.1. ﬂI/ICKpCTHLIG CHUCTEMbI: MHOKHUTCIIb PCHICTKH, CII0COOBI
OoJaBJICHUA OOKOBEIX JICTICCTKOB, (1)a3I/IpOBaHHI)Ie AHTCHHBIC peIHéTKI/I,
CKaHUPYIONIUC U MHOT'OJTYYCBBIC; CXEMbI IUTAHUS. Tema 4.2. Pe(i)J'IGKTOpLI,
JAUPEKTOPLI U JIOTONCPHUOAUICCKNEC aHTCHHDI. Tema 4.3. I[I/I&]'ICKTPI/I‘ICCKI/IC n
criMpanbHble aHTEHHBL: IPUHINI paOOThI, XapakTepucTuku. Tema 4.4.
AHTeHHBI Oeryniel BOJIHBI: IPUHIMI pa0OoThl, XapaKTEPHUCTHKH.

Pazpgen 5. Aneprypubie anrennsl. Tema 5.1. BHeNIHsAS U BHYTPEHHSIS 33141
aHaJIM3a anepTYPHBIX aHTEHH U METO/BI UX PELICHHS; aMIUIUTYAHOE U
(a3oBoe pacrpeeneHue MOl U UX BIMSHUE HA AMarpaMMy HalpaBJICHHOCTH.
Tema 5.2. BonHoBOAHBIE U pynOpHBIE aHTEHHBI. Tema 5.3. JINH30BbIE U
3epKaJbHBIC aHTEHHBI, UX PA3HOBUIHOCTH: KOHCTPYKIIUHU U XapaKTEPUCTHKH,
npuMmenenus. Tema 5.4. [Tapabomudeckoe 3epkano, KOdPGUITUSHT YCHUICHHUS;
ONITUMAJIFHBIN YTOJI PaCKPHIBA; ABYX3€pKaIbHBIC aHTCHHEI.

Pazgen 6. Dnementst puneproro tpakra. Tema 6.1. Hanpassromue
cucreMbl. Tema 6.2.T-00pa3Hble JETUTENN MOLTHOCTH (TPOHHHKN).

Tema 6.3. BorHoBoanble MOCThI. Tema 6.4. AHTEHHBIH TIepeKITiogaTeNh Ha
IIEIEBBIX MOCTAX.

4.3.

[IpakTrueckue (CeMHUHAPCKUE) 3aHATHS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Ta6mmia 5 — I[pakTudeckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Temsl npaktudeckux | @opmel IpakTUUECKUX | TpPyAOEMKOCTh, |IPAKTHYECKOH |pasnena
/1 3aHATHI 3aHATHI (gac) MMOATOTOBKH, | IACIIMII
(dac) JIUHBI
Cemectp 7
] Hapametpsl u peuieHne 3aga4 1 1 1
XapaKTCPUCTUKH aHTCHH
7 BubpaTopHble aHTEHHBI pelIeHne 3a1a49 1 1 2
3 IleneBblc n3myyaTenn peleHue 3axay 2 2 3
4 AHTeHHbIE PEeIETKU peleHue 3anay 1 1 4
4 AnepTypHble aHTEHHBI pelieHue 3a1a4d 2 2 5
( Dnementsl hunepHOro peleHue 3agaqy 1 1 6
TpakKTa.
Bcero 8 8

4.4. JlabopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHITHH B UX TPYAOEMKOCTh IPUBECHBI B TAOIHUIIE 6.

Tabnuua 6 — JIaGopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb




N3 aux Ne
Ne HaumenoBanue nabopatopHbIx paboT TpynOEMKOCTS, | MPaKTHECKOH | pasiena
1/ (qac) MOJATOTOBKH, | JHCIIHAI
(dac) JIUHBI
Cemectp 7
1 [TapameTpsl U XapaKTEPUCTUKH | | 1
MOJTYBOJTHOBOT'O BHOpaTopa
2 HccnenoBanne aHTCHHBI «BOJTHOBOM | | 2
KaHaJI»
3 HccaenoBanne BOIHOBOIHO-IICICBOM ) ) 3
AHTCHHBI
4 HccnenoBanne aHTEHHOM pEIETKH 2 2 4
5 HccnenoBanue mapaboimuecKon ) ) 5
3epKabHON aHTEHHBI
Bceero 8 8

4.5. KypcoBoe npoeKTHpoBaHKe/ BEITIOTHEHUE KYPCOBOM pabOThHI
Y4eOHBIM IIJIAHOM He TIPETYCMOTPEHO

4.6. CamocrosiTenbHast paboTa 00yJaronuxcs
Buzsl camocTosTensHON paboOTHI M €€ TPYIOEMKOCTh NPUBEIEHBI B Tabnu1e 7.

Ta6mmia 7 — Buasl caMOCTOSITENIBHOM paOOTHI M €€ TPYI0EMKOCTh

Bcero, | Cemectp 7,

Bun camocrositensHOM paboTh
yac yac

1 2 3

N3yueHune TeopeTHyecKoro Marepuania
156 156
nuctuiuiuabl (TO)

Kypcosoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI3)

Brimonaenue pedepara (P)

[ToaroroBka Kk TeKyIieMy KOHTPOJIO
ycneBaemoctu (TKY)

Jomamnaee 3amganune (/13)

KontponbHsie paboTsl 3a04ankoB (KP3)

[ToaroroBka Kk MpOMEKYTOUHOU
arrectaiuu (I1A)

Bcero: 156 156

5. IlepeyeHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEILHOM PabOThI 00YUAIONINXCS TTO TUCIUIUIUHE (MOTYITIO)
Y4eOHO-MeTOINYEeCKHE MaTepHallbl JUIsl CAMOCTOSITEILHONH PabOThl O0YYarOIMXCsl yKa3aHbl B
ma. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX U3TaHUI
[lepedyeHpb nevaTHBIX U SJCKTPOHHBIX YUeOHBIX U3/IaHUI MpHUBEIEH B TaOIHIIE 8.
Ta6muia 8— [lepeueHb meYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3JaHUN




Mudp Bubnuorpaguueckas ceouika / URL aapec KonnuectBo
9K3EMILISIPOB B
oubmoreke
(xpome
JIEKTPOHHBIX
IK3EMILISIPOB)
Ycerpoiictea CBY u anTeHHsl. [IpoekTrpoBanue ha3supoBaHHBIX
aHTEHHBIX peretok/ o peA. .M. Bockpecenckoro. — M.
Paguorexnuka, 2012. — 744c.
VYerpotictea CBY u antennsl. [IpoektupoBanne ¢a3supoBaHHBIX
aHTEHHBIX pernetok/ o peA. .M. Bockpecenckoro. — M.
Pagunorexnuka, 2003. — 632c.
BBK 32 848 Bockpecenckwuii JI.U., I'octioxua B.JI1., Makcumos B.M., 30
AT72 [Tonomapes JI.U. Ycrpoiictea CBY u anTeHHB M:
YK Paguorexnwmka, 2006 .- ¢.376
621.396.67
621.396.67 K Kpstuko, A. ®@. AHTEHHBI U YCTPOHUCTBA CBEPXBBICOKHUX YaCTOT: 20
85 yue0. mocodue / A. @. Kpsuko, JI. A. ®enoposa— CII6.: ['VAIIL
2017.-238 c.
6d2 12 Hpabkun A.JL., 3y3enko B.JL., Kucnos A.I'. AuTenHoduaepHbIe 33
72 ycTpoiictBa. M.: CoB.paauo, 1974r. -586¢.
YK
621.396.67
6D2.02. Mapxkos I'.T., CazonoB JI.M. Antennsl. M.: Dueprus, 1975r.- 5
396.67 M-26 528c
621.396.67 © ®enopona, JI. A. @33 Pacyer u mpoekTHpOBaHNE aBUAITMOHHBIX 5
33 aHTCHH CBEPXBBICOKHX YaCTOT: y'{e6.
nocoowue / JI. A. denopora, H. A. I'magxuii, b. A. Arokos. —C-

[16.: T'YAIL 2019. - 145 c. DrekTpoHHas
https://lms.guap.ru/new/pluginfile.php/122487/mod_resour BepCHs
ce/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1
%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D
0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%

D1%8E%D0%BA%D0%BE%D0%B22019.pdf

YK AHTEHHBI U YCTpOiicTBa cBepXBbICOKHX YacToT. denoposa JL.A., 100
621.396.67 Hanunos F0.H. IIporpammsl, KOHTpONBHEBIE BOIIPOCH U

METOAMYECKHE YKa3aHUs K BBIIIOJHEHHIO KOHTPOJIBHBIX padoT

TVYAIL, C.-T16., 2005r. 22c.
YK benonepkorckuti I'.b., Kpactok B.H. 3amaum u pacderst 20
621.396.67(07 o Kypey «Ycrporicrea CBY 1 aHTEHHBD)
5) C.116.,2002r.177¢
BbK 32.845

b 43




npuBe/ieH B Tadymiie 9.
Tabmuma 9

(537(JINAI) 10.H.Janunos, B.H.Kpaciok, b.T.Hukurus, 150
T-38) JL.A.®enoposa TexHuueckas 3JIEKTPOAUHAMUKA U AHTCHHBI.
Y.1.DnexTpoauHaMuka. YuebHoe mocodue.
JINAIL JI., 1991r.-165c.
621.37(CITMA | FO.H.Aanunos, B.H.Kpaciok, b.T.Hukurtus, 150
IT) T-38 JLA.®enopoBa Texaudeckas JICKTPOAMHAMIKA U AHTCHHEL.
Y.2.Aurennsl. Yuebnoe nmocobue. JIMAIIL JI., 1992r.-196¢
621.396.67 Huxutun B.T. Teopust u Texarka ¢pa3snpoBaHHBIX aHTEHHBIX 3
(JIMAIT) H-62 penrerok. YueOnoe mocooue. JIMAIL JI., 1988r. -64c.
7. IlepedeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcos uH(pOpPMaIMOHHO-
TEJICKOMMYHUKAIIMOHHONH ceTn «HTepHeT», HEOOXOAMMBIX JJIsi OCBOCHHS TUCIUILIMHBI

— IlepedeHp »SIEKTPOHHBIX O0pA30BATENbHBIX PECYPCOB HH(POPMALUOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»

URL anpec

Haumenosanue

http://e.
lanbook.com/books/element.php?pl 1
cid=25&pll_id=82

I'puropres W.H. [Ipaktuueckne KOHCTPYKIH aHTEHH/
ISBN 5-89818-061-3

http://e.
lanbook.com/books/element.php?pl 1
cid=25&pll_id=818

Porxammens K.,Kpumke A. AHTEHHBI.
Tom 1,11-e u3n..416 c. ISBN 5-85648-715-X

http://e.

Porxammens K.,Kpumke A. AHTEHHBI.

lanbook.com/books/element.php?pl 1
cid=25&pl1_id=81

Tom2 DMK, ISBN 5-85648-716-8

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll_id=2689

Kpasuenko B.®.,Cupenko 10.K.,Cupenko [Ipenomnenue
3JIEKTPOMATHUTHBIX BOJIH OTKPBITBIMH PE30HAHCHBIMU
MonenupoBaHue U aHaIU3 MEPEXOAHBIX U YCTAHOBUBIINXCS
npoueccoB. Puzmarnut;2011.-320c.ISBN

http://e.
lanbook.com/books/element.php?pl 1
cid=25&pll_ id=403

®danbkoBckuit O.U. Texuuueckas snexrpogunamuka 2009.-
432¢.JSBN 978-5-8114-0980-8

http
://lib.aanet.ru/index.php?option=co
m_irbis&ltemid=300&12
IDBN=BOOKS&121DBNAM=B
OOKS&C21COM=S&521ALL=(<
. >MFN=47038<.>)

AHTEeHHO-(pHUACPHBIC YCTPOUCTBA U PACTIPOCTPAHCHHE
PaJAMOBOJIH.

VYuebnuk /T".A.Epoxun,H./I.Ko3siper,UepHbix  /
Pen.I'.A.Epoxun, 2007.-491c.

8. IlepeueHb HH(OPMAITMOHHBIX TEXHOJIOTHI
8.1. IlepeueHp mpPOrpaMMHOTO OOECMEYEHHUs, HCIOIb3YEMOTO TMPH OCYIIECTBICHUH
00pa3oBaTeNFHOrO MpoIiecca MO AUCIUILTHHE.
[TepedyeHs UCMOIB3yeMOro MPOrpaMMHOTO 0O0ecTiedeHHs TIpeacTaBiieH B Tabmute 10.




Tabmuna 10— Ilepedyens mporpaMMHOTo o0ecTieYeHHs

Ne i/t HanmeHnoBauue

He npenycmotpeno

8.2. [lepeuenn MH(POPMAITHOHHO-CIIPABOYHBIX CHCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIICHUHN 00pa30BaTEIHHOIO MPOIIecca MO AUCIUILIINHE

[lepeuenp uCHOIB3yeMbIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYecKas 0a3a
CoctaB MaTepuabHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuambHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOTUMOCTH )

JlekunoHHas ayiuTopust

2 | Cnenunanu3upoBaHHas Jraboparopus «Jlaboparopus Teopuu u
TexHuKu PTCy

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEXYTOUHOM aTTecTalluu
10.1. CocTtaB OLICHOYHBIX CPEACTBMJISI MPOBEACHUS MPOMEKYTOUYHOM aTTECTalMHU
o0yyJaromuxcst Mo JUCUUIUIMHE TpUBeAeH B Tabmue 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB U1 TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Bug npoMexxyTouHOM aTTecTaiuu [lepeueHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHbIN 3a4ET Crnucok Bonpocos;
TecTsl.

10.2. B kadecTBe KpHUTEpPHUEB OIGHKH YpPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETCHIIMI O0y4YaroMMUC TMPUMEHSETCS S5-0ajuthbHasl MIKaa OIEHKUA CchopMHpOBAHHOCTH
KOMITETCHIINM, KOTOpasi IpuBeieHa B Tabnuie 14. B TedeHne cemectpa MOXKET MCIOJIb30BATHCS
100-6annpHas  mKajia  MOAYJIBHO-PEMTHHTOBOM  CHCTEMBbl ~ YHHUBEPCUTETa,  IpaBHIIA
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun onieHku ypoBHS ¢POPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakTeprcTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA
5-OayUIbHAs IKaIa PaKIEp (op

— oOyyJaronuiicss TJIyOOKO W BCECTOPOHHE YCBOWJ TPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr,

— ONMUpasiCh Ha 3HAHHWS OCHOBHOW W JOTONHHUTEIHHOW JIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOSHHBIC HAYYHBIC MOJIOKEHHS C IPAKTUICCKOM
JIeSITeIIbHOCTHIO HAIIPABIICHHUS,

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— cBOOOIHO BJIQICET CHCTEMOH CIIEIUAIN3UPOBAHHBIX MTOHITHH.

«OTIIMYHO»
(Ga4uTCHO»




OreHKa KOMITETEHITUH

5-0aiuIbHAs IKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

(XOPOLIO»
(Ga4YTCHO»

— o0yyaronuiicss TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
M0 CYIIECTBY H3JaraeT €ro, ONHPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHhl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOEHHBIE 3HAHUS C MPAKTUYECKOW JEATETbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKECHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIELUATIM3UPOBAHHBIX OHSATUM.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIM MaTepHal,
[0 CYILECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;

— JIOITyCKaeT HeCYIECTBEHHbIE OIMOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUS B TMPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HalpaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4HbIE MTOJIOKEHMS,;

— 3aTpyaHseTcs B GOPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;

— YaCTHYHO BJIJICET CUCTEMON CIEeNMATN3UPOBAHHBIX MOHSITHH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOTPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TIpU
paccMOTpeHHH MTPoOIeM B KOHKPETHOM HalpaBlICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HEe MOKET apryMEHTHPOBAaTh HAYUHbIE MOJTO0KEHHUS;

— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nist s3Kk3amMeHa npecTaBieHbl B Tadnuie 15.

Tabmuma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne /1

Kon

[lepeuens BonmpocoB (3a1au) i IK3aMeHa
P P (saz121) 2 MHJMKaTOpa

Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO

Bormpocsr (3amaun) nmst 3avera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3auera

Ne /i [Tepeuens BompocoB (3a1a4) amns 3adera / audd. 3ayera

Kon
WHIAKATOpa

1. JlanbHsis, IPOMEXKYTOUHAsE ¥ OJIVDKHSISL 30HBI aHTEHHBL. VX rpaHuipl n TIK-1.V.1

CBOICTBA IOJCH

Hasnauenue u kimaccuduKkaiys aHTeHH, TOHATHS, OIPE/ICIICHHUSI. T1IK-4.3.1

BHyTpeHHsAA U BHENIHAA 3aJa4U TEOPUHU aHTCHH. TIK-4.V.1

Awmmnurynnas JIH, ee popma u mmpuna, rpaduueckoe n3zo0paxeHue.

dazoBas AuarpamMma aHTCHHBI. da30BbIi LCHTP U LHCHTP U3JTYyUCHU.

MOH.[HOCTB 1 COIIPOTUBJICHUC U3JTYYCHNUA aHTCHHBI.

2
3
4
5. Teopema o nepemuoxernu JIH oqHOTHITHBIX 00JTydaTenei.
6
7
8

BxomnHoe COIIPOTUBJICHUC aHTCHHBI, CBA3b C COIIPOTUBJICHUEM U3JTYUCHUS.

9. SHGKTPI/I‘IGCKaH IPOYHOCTD. Hpez[em,ﬂaﬂ " J0myCcTuMast MOIIHOCTH.

10. [Monspuzamnus, ee BUIBI, HEOOXOAMMOCTD y4eTa IPH IpHUeMe.

11. KH, KITA u KY anTeHHbl, onpeaenaeHus!, B3aUMOCBS3H.

12. JeicTByromas UIMHA U JHaNa30H pab0oYMX 9acTOT aHTECHHEI.

13. HpI/IHI_II/IH QJICKTPOANMHAMUYCCKOT'O HOZ[O6I/I$I 1 €T0 UCIIOJIb30BAHUEC MTPU
HUCCICAOBAHNHN aHTCHH.




14. IIpuHIUIBI TOCTPOEHUSI CBEPXIINPOKOIOIOCHBIX AHTEHH.

15. DyHIaMEHTaIbHBIE OTPAHWYICHUS B 00JIaCTH aHTCHH.

16. IIpuemHble anTeHHBI. DKBUBaleHTHas cxema. Dopmyiel Heiimana nist
OJ1C.

17. IIpuemMHble aHTEHHBI. Y CIIOBUSI IPHEMa MaKCUMaJIbHOW MOITHOCTH.

18. [TpuHIINT B3aMMHOCTH | €T0 HCIOIH30BaHNE MPHUMEHUTEIHHO K PacueTy
XapaKTePUCTHUK NPHUEMHBIX aHTECHH.

19. O dexTuBHAs TOmAAE aHTEHHEL, CBI3b ¢ KH] 1 neficTByrommen ummHON
JIMHENHOW aHTEHHBI.

20. IIlymoBas Temneparypa anTteHHsl, cBs3b ¢ KII/I, myTu ee cHuxeHuUs.

21. OcobeHHOCTH pabOThl AHTEHH HA HU3KUX U BBICOKHMX YaCTOTaX.

22. DHepreTHIecKre COOTHOLICHUS B IPHEMHBIX anTeHHax Ha CBY B
COTJIACOBAHHOM M PacCOTIIACOBAHHOM PEKHUMaXx.

23, dopMmyiia uaeanbHON pasnonepesadr ¢ NOSICHEHUSIMMU.

24, OO01mye cBOWCTBA aHTEHH MaJIBIX 3JIEKTPUYECKUX pa3MepoB. DiIeMEHTapHbIe
U3Iy4aTeNy JIMHEHHON U KpyroBoil noasipu3anum.

25. CHUMMETpUYHBIN 3NIeKTprieckuil BuOparop. Pactipenencaue Toka, JIH,
conpoTuBienue uznydenus, KHJI.

26. CuMMeTpuuHbIH dreKTpuueckuii BuOparop. Pacnpenenenue Toka,
JeiicTByromas auuHa, dddext

27. [TpuHIINT TBOWCTBEHHOCTH M €T0 IPUMEHEHHUE IS OTIPEICICHUS
XapaKTePUCTHK M3TYICHHUS IIENU B INIOCKOM Oe3rpaHMYHOM KpaHe.

28. Wznywaromntue menn B BOJIHOBOE. BHUABI BOJTHOBOIHO-IIIEIEBEIX aHTECHH.

29, Mertoasl pacueTa Nojsl U3IyUYEHUs alepTyPHbIX aHTeHH. BHyTpeHHsAa U
BHEIIHsA 3aAa4l. [IpuHIun sKkBUBaNeHTHBIX TOKOB. [lone usnyueHus
IUIOLIAIKH ITPOU3BOJILHOM (hOpMBI.

30. [Mone u3my4yenust curdazHON NPSIMOYTOJILHOM TUIOLIAKH C TIOCTOSIHHBIM U
KOCHHYCOUAaNbHBIM 3aKOHAMM PACIpeaeICHHs] aMIUIUTYbI TOJIS.

31. Brnusinue pa3nuvHbBIX 3aKOHOB paciipeaeneHus $as3bl M0 pacKpbIBY
AHTCHHBI Ha IMarpaMMy HalpaBJICHHOCTH.

32. E - mockocTHOH cekTopHanbHbI pynop. I'eomeTpuueckue napaMmeTpsl.
OnTtuManeHEIH pynop. [Toie B packpriBe U 1oJie H3ITydeHHS

33, H - nmnockoctHOM cekTopuanbHbIi pynop. ['eomeTpuueckue napameTpsl.
OnTtuManbHEIH pynop. [Tosie B packpsiBe U 1oJie H3ITydeHHS

34, JwpnexTpudeckast TMH30Bas aHTEHHA. | eoMeTpudecKkre mapaMeTphl.
[Tpunatmm paboTsl. YpaBHeHue npodwis. [Tome B packpbiBe U moJie
W3ITY9ICHUS.

35. MertannoniacTiuHYaTast TMH30BAs aHTEHHA. | eoMeTpUUecKue mapaMeTphl.
[Tpunanmm paboTsl. YpaBHeHnue npodwis. [Toe B packpbiBe U moJie
H3TY9ICHUSI.

36. 30HMpOBaHUE JTMH30BBIX aHTCHH. Y paBHEHHS NPodUIIeii 30HNPOBaHHBIX
JIMH30BBIX aHTeHH. [IpenmyniecTBa 1 HEAOCTATKU 30HUPOBAHMUSL.

37. [TapaGonuyeckne 3epKajbHbIC aHTCHHBI. Y paBHEHHE NPOdUIIs
napa0oJsounia B OJIAPHOM U EKapTOBOM cucTeMax koopauHat. Ilose B
packpeise. KY, KHI, KHIT, KIT1JI. OnTumanbHbIi yros pacKpbiBa.

38. Mertop! yCTpaHEHHUS peakLMK 3epKajia Ha 00ydarelib. 3epKajo ¢
MOBOPOTOM IJIOCKOCTH MOJISIPU3ALIUH.

39, Crioco0b! popMHpOBaHHMs TMarpaMMbl HAITPABJICHHOCTH BHJIAa «KOCEKAHCY.

40. Cdeprueckas aHTCHHA C MIMPOKHUM YTIIOM KadaHHsA Jryda. [IpuHImn
paboTsl. ['eomeTpryecKie mapaMeTphl.

41. JByx 3epkanpHas anteHHa Kaccerpena. [Ipuanmm paboTs.
I'eomeTpuueckue napameTpsl.

42. JIByx 3epkanpHas anteHHa [ peropu. [Ipuaitun padotsl. ['eomerpraeckue
napaMeTphl.

43, XapaKkTepUCTUKHU U PEKUMBI BOJH B JIMHUSX Nepenadyn. HanpsokeHue
CyMMapHO#i BoiHbL. BxonHoe conpotusienue. Koadduimenrts: 6eryeit n
CTOsIUCH BOJIHBL. Y CJIOBHE CYIIECTBOBAHUS B JIMHUU Oeryliell BOJIHBL

44. JInHus KOpoTKO3aMKHYTas Ha KOHIE. Pacripenenenue cyMMapHOil BOJIHEI

TOKa U HAIIPAKCHUA. BXOL[HOG COITPOTUBJICHUC. HpI/IMepLI HUCII0JIb30BaHUA
B TCXHHUKC aHTCHH




45. PazomkHyTas Ha KoHLE uHUA. Pacnipenenenne cyMMapHOU BOJIHBI TOKA U
HanpsbkeHus. BxogHoe conpoTuBiieHue. [IpuMepsl HCTIOIB30BaHUS B
AHTCHHON TCXHHKE.

46. T-o6pa3ubie coenquHeHus TuHUHN mepexayn. E u H- mmockocTHbIe
BOJIHOBOJHBIEC TPOIHUKH. DKBUBAJICHTHBIC CXEMEI. Y CIIOBHSI BHYTPEHHETO
coriacoBaHus. PeakTHBHBIE 3JIEMEHTHI, HCIIOJIB3yEMBIE IJISI COTTIACOBAHUS
BOJIHOBOJIHBIX TPOWHHUKOB. [I[priMeHeHNE TPOWHHKOB.

47. JIBO¥iHO¥ BOTHOBOAHBIA TPOHHUK. KOHCTPYKITHS, IPUHITNI PabOTH 1
CBOMCTBA.

48. AHTEHHBIN TIepeKToyaTens nMITyTbcHO PJIC Ha ABOWHBIX TpOHHHUKAX

49. Jymnexkcep Ha nBoitHbIx T-moctax npu padote PJIC Ha onHy aHTEeHHY B
HENPEPHIBHOM PEKUME.

50. KoblieBoii BOTHOBOIHBIN MOCT. Y CIIOBHE BO30YKICHHS IIeYa, SCIIH

KoubIio cBepHyTO B E-mmockoctr (H-mmockocti). ®a3pl BOH Ha BBIXOIAX
13 TuIed MocTa ( BEKTOPHBIE THArpaMMBbl IPH MUTAHUH U3 PAa3HBIX IUIEY).

51. AHTEHHBIN TIepeKITIoYaTelh pueM-nepenada nmnyiascHoi PJIC Ha
KOJIBLIEBBIX MOCTaX.
52. IleneBoit BomHoBoAHBIN MOcT. KoHcTpykuua. ['eomerprueckue

mapameTpsl. [IpuHnnm paboTsl. BexkTopHbIe qrarpaMMBl CHTHAJIOB Ha
BBIX0JIaX MOCTA.

53. AHTEHHBIN TIepeKITIoYaTelh pueM-nepenada nmnyiascHoi PJIC Ha
IIeJIeBBIX MOCTaX

54. Jlymiexcep Ha 1ieneBbIx MocTax rpu padore PJIC Ha onHy aHTEHHY B
HEMNPEPHIBHOM PEXUME.

55. HanpaBneHHbI BOTHOBOHBIN OTBETBUTEND C IBYMsI OTBEPCTUSMU CBSI3U

Ha y3kol creHke. KoHCTpyKLus , reOMETpHUECKUE U DIEKTPUIECKUE
napameTpsl, npuHIun pabotsl. [Ipumeps! npumenenus HO.

56. HO c tpems otBepcTusiMU CBSI3U Ha Y3Koii cTeHKe. KoHCTpyKLus,
TFCOMETPUYCCKUE U IICKTPUICCKUE ITAPAMETPhI, IPUHIUI PAOOTHL.
IITupokonosIoCHbIE CBOMCTRA.

[lepeueHp TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOM pabOTHI

Mpe/ICTaBJICHBI B Tabymie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM paboThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOIO MTPOEKTUPOBAHMSI/BBIIOTHEHUS

Ne m/m .
KypCOBOI1 pabOThI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bonpocel s mpoBeneHuss NPOMEXKYTOYHOM aTTeCTallud B BUJE TECTUPOBAHUSA

MpEeJICTaBICHHI B Ta0uie 18.

Tabnuua 18 — [IpumepHBbIii epeueHb BOIIPOCOB JJIsi TECTOB

Ne
Kon
o/ IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB 15080105 0%:]
TOpa
- P
1 | 1 tum) 3aganne KOMOMHUPOBAHHOTO THIIA C BLIOOPOM OJHOTO BEPHOTO OTBETA U3 IIK-1

YCTBIPCX MPCAIIOKCHHBIX U 000CHOBaHUEM BI:I60pa;

[IpounTaiitTe TEKCT, BEIOCPUTE NPABMWIILHBIN OTBET U 3AIUIINTE aPTyMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA

Kakasi anTeHHa uMeeT camblii 00Jb110li KH/I mpu oqMHAKOBBIX rad0apuTHBIX
pa3Mepax Bcex NepevyncJeHHbIX AaHTEHH M O/THOM M Toii :ke pado4eii yacrore?
1. BuOparopnas aHTeHHA
2. AwnTeHHa THNA «BOJTHOBOW KaHAID)
3. AnepTypHas aHTEHHA C MPSMOYTOJIbHBIM PACKPBIBOM




4. AnepTypHasi aHTEHHA C KPYIJIbIM PACKPBIBOM

OTtBer: 3. AHTCHHA C OpAMOYTOJIbHBIM PACKPBLIBOM UMECT MAKCUMAJIbHYIO IJIOMIA/lb IIPU
OJMHAKOBBIX Fa6apI/ITHLIX pasMepax ¢ ApYTruMHu 13 NepCUnCICHHBIX.

2 tim) 3aganre KOMOMHUPOBAHHOTO THIIA ¢ BELIOOPOM HECKOJIBKHUX BAPHAHTOB OTBETA U3
MPETIOKECHHBIX U pa3BepHYTHIM 000CHOBAHUEM BBIOODA;

[IpounraiitTe TeKCT, BRIOEPUTE MPABUIIbHBIE BAPUAHTHI OTBETA U 3aMTUIINTE apTYMEHTHI,
00OCHOBBIBAIOIIINE BEIOOP OTBETOB

HanpagJ/ieHHbIe CBOIiCTBA AHTEHHBI XapaKTEePHU3YIOTCS :
YpoBHEM OOKOBBIX JICTIECTKOB

[lInpuHO# nrarpaMMbl HalPaBJICHHOCTH
KoadduiimeHToM HanpaBieHHOTO ICHCTBHS
Koadduiuenrom ycunenus

OTHOIICHUEM U3ITy4aeMOU MOIIIHOCTHU K MOJABOIUMOM

Al e

OTger: 2, 3 u 4. [lapameTpsl 2, 3 u 4 CBA3aHBI APYT C APYTOM CIICTYIOITUMHI
ypaBaenusmu: KHJ[ K = 47‘[/(AOL . As) ,KY G=nK,rne Ao u Ag - mmpuns /[H B
IJIaBHBIX IUIOCKOCTSX, 1| - KIIJI aHTeHHO-puaepHOro TpakTa. Y poBeHb OOKOBBIX
JIETIECTKOB OIPEIeIIICTCS aMILTUTY,JHO-(a30BbIM PAacHpeaeTICHUEM Ha PAaCKPhIBE

AHTCHHBI, OTHOIICHUEC MOHIHOCTCﬁ — Ka4€CTBOM COI'JIaCOBaHHA aHTCHHBI U HHTaIOLLIeﬁ €C
JIMHHH.

3 TI/IH) 3aI[aHI/IC 3aKPLBITOI'O THUIIa HA YCTAHOBJICHHUC COOTBCTCTBUS

ITpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE. K KaXk/10M MO3UIIMHU, JAHHOU B JIEBOM
cTOJIOIE, TOAOEPUTE COOTBETCTBYIOIILYIO ITO3UIIMIO B IIPABOM CTOJIOLIE

YcTaHOBUTE COOTBETCTBHE MEXKY TEpMUHAMMU U UX OIIPEACICHUAMMU.

A — Koo durmeHt HanpaBIeHHOTO
JeHUCTBUA

1 — OTHOIIEHNE aMTUTUTYT
HaIPSDKSHUS M TOKA Ha BXOJTHBIX
KJIEMMax aHTEHHBI

b — KoahurmeHT Hcronb30BaHus
MOBEPXHOCTHU

2 — OTHOIICHHE MOIYIS BEKTOPA
[loiiTuHra B HampaBIeHUN
MaKCUMAJIbHO U3ITYyYCHUS K
CpeaHeMy TI0 TIOBEPXHOCTH Cephl,
OXBATBIBAIOIIEH aHTEHHY, 3HAYEHHUIO
Moxysst Bektopa [loltunra.

B — BxonHoe conpoTuBieHue
AHTEHHBI

3 — OTHOIIIEHHE MOIITHOCTH
M3JyUYCHHSI aHTCHHBI K KBaIpaTy
JEHCTBYIONIETO 3HAUCHUS TOKa Ha
BXOJI€ AHTEHHBI.

I' — ConpoTuBnenne n3my4deHus
AHTEHHBI

4 — OtHorrenue 3G PpeKTHBHON
TUTOIIA T TIOBEPXHOCTH aHTCHHBI K
reOMETPUUYCCKON MITOIIAIH.

OtBer: A-2, b-4, B-1,1-3

4 TI/IH) 3aI[aHI/IC 3aKPLITOI'O THIIA HA YCTAHOBJICHHUEC MTOCJIICIOBATCIbHOCTHU,

[IpounTaiiTe TEKCT M YCTAaHOBUTE TOCIIEI0BATEIHHOCTD. 3AMHUIITUTE COOTBETCTBYIOIIYIO

IOCICA0BaTCIIbHOCTD 6YKB CJICBa HAIIpaBO

YcTraHoBHTE NOPSIIOK ANEPTYPHBIX AHTEHH € 33IaHHBIMH K03¢ uimeHTom




HCII0JIb30BAaHUS NMOBepXHOCTH K, reoMeTpuyecKUMHU pasMepami (a, b) U 1JHHOM
BOJIHBI A, IPH KOTOPOM MOHOTOHHO yBesnmuuBaetrcsa ux KH/I. Ilpu pacuerax
CYUTAThb, YTO PACKPBHIB AHTEHH JIJIMITHYECKHII.

A— K:O.7,(a,b):(3,6) mA=1m

b- K :O.75,(a,b) =(4,4) m,A=0.1m

B- K= 0.8,(a,b) =(0.6,0.9) m, A =0.03 u
r- K= 0.7,(a,b) =(0.1,1.0) m, A =0.008 m

OtBet: ABI'B
G=m’ Kab /Xz 124,11844, 4737, 10795}

5 tun) 3aiaHue OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM.
[IpounTaiiTe TEKCT U 3aMUIIUTE PA3BEPHYTHIH 000CHOBAHHBIN OTBET

Onpenenuth POKYyCHOE PACCTOSHHE 3E€PKATBHOM MapadoJIniecKoi aHTEHHBI C
yriom packpbsiBa 0 = 60°, makcumanbpabii KH]I K0TOpO#t Ha BOJHE THHOMN

A =3 cMm cocrapnsietr D = 400. Koo duiueHT Uenoib30BaHusI TOBEPXHOCTU
packpbiBa IPUHATH paBHBIM V = 0,6.

OtBer: F=10.67 cu
D)} _ 400-(0.03)°

I'eoMeTpHUecKas TLUIONIA/Ib PACKPhIBa S = =4.775-10> u° .
4mv 41-0.6

Juametp packpbiBa d = 2\/7 ,f4 775107 =2.466-10" u.

dokycHoe paccTosiHue F = %ctgg = w tg% =10.67 cm .

1 Turr) 3amanre KOMOMHUPOBAHHOTO TUTIA C BEIOOPOM OJTHOTO BEPHOTO OTBETA U3
YETBIPEX MPEIIOKCHHBIX 1 000CHOBAaHUEM BEIOOPA;

[IpounTaiiTe TEKCT, BEIOCPUTE MPABUILHBIN OTBET U 3aITUIITUTE apTyMEHTHI,
000CHOBBIBAIOITIE BHIOOP OTBETA

Kaxkoe 3nayenne KH/I cooTBeTCcTBYET aniepTypHOii aHTeHHe ¢ TadapuTamMu
1 M x 3 M nmpu padoyeii JuimHe BOJHBI 10 cm?

1.2700

2. 3700

3.4700

4.5700

Oteer: 2. KH]| K =418 /2* =4n-(1-3)/0.1> = 3700

2 TI/IH) 3aI[aHI/IC KOM6I/IHI/Ip0BaHHOI‘O THIIA C BBI60pOM HCCKOJIbKUX BAPUAHTOB OTBCTA U3

MPCAJIOKCHHBIX U PA3BCPHYTHIM 000CHOBaHUEM BI:;I60pa;

[IpounraiitTe TeKCT, BRIOEPUTE MPABUIIbHBIE BAPUAHTHI OTBETA U 3AMTUIINTE apTYMEHTHI,

00OCHOBBIBAIOIIINE BEIOOP OTBETOB

Kakue 13 nepeunciieHHbIX AHTEHH HMeEIOT aMINIMTYJHOE pacipese/ieHue,
crajamomiee K rpaHuIe anepTypbI?
1. PynopHas aHTeHHa.

I1K-4




2. [ToayBOIHOBBIN BHOpaTOp.

3. .AnepTypHast aHTEHHA C pacIpeeIEHUEM TUTIA KKOCHHYC Ha MbEAEeCTaIe)»

4. .Anrennas pemerka /lonabpd-Yeoplmena

Oteert: 1, 2 1 3. Aurennas pemrerka /{onbd-UeOpImeBa nMeeT aMIUTUTY THOE
pacrpe/elieHus TIoJIsl B PACKPBIBE, BO3pACTAIOIIee Ha TPAHHUIIC allepTypPHl.

3 TI/IH) 3aI[aHI/IC 3aKPLITOI'O THIIA HA YCTAHOBJICHHUC COOTBCTCTBUSA

[IpouunTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K KayKI0# mo3ulinu, JaHHOU B IEBOM
cTOJI01Ie, TOAOEPUTE COOTBETCTBYIOIIYIO TIO3HIIUIO B TPABOM CTOJIOIIE

ITocTaBbTE B COOTBETCTBUE KAKIOM XApPaAKTCPUCTUKE AaHTCHHBI YPaBHCHHUE JIAl €€

acyera.

A — KoahummeHnT HanpaBieHHOTO
JeHCTBHA

2
1-R=P/I°, Pul -mMomHOCTb U
JENCTBYIONIEE 3HAUEHUE TOKA Ha KJIEMMax
AHTEHHBI

b — KoadpunmenT ucrons3oBanus
MOBEPXHOCTH

S3¢¢1’
2-K :T’ S,pp 1S -obbexrusnas n

reoMeTpruicCKas mjioumain NMOBEPXHOCTU
AHTCHHBI

B- BXOI{HOC CONMPOTHUBJICHUC AHTCHHBI

3-R=U/I,U ul - peiictBytomniue
3HAYEHUS HATIPHKEHUS M TOKA Ha KIEMMAax
AHTCHHBI

I' — ConporuBinenne n3nydeHnss aHTCHHbI

i po__ 4m 4r
Hf oce‘ dQ’
Q

( ) - AuarpaMmMa HarpaBJICHHOCTHU

AHTCHHBI, Q) - renecHbIi yToJj

OtBet: A4, b-2, B-3,I'-1.

4 tim) 3agaHue 3aKPBHITOTO THIA HA YCTAaHOBJICHHUE TTOCIICIOBATEIIBHOCTH;

HpO‘{HTaP’ITC TCKCT U YCTAHOBHUTC ITOCIICA0BATCIIbHOCTD. 3anummre COOTBCTCTBYIOILYIO

MOCIIeI0BATENILHOCTh OYKB CJIeBa HAIPaBo

HNmeercst anTeHHast cMcTeMa U3 IBYX TOYEYHBIX CHH()A3HBIX H3JIydaTesei,
paccTosiHUuEe MeKAY KOTOPbIMHU PaBHO d. /TMHA BOJIHBI U3JIyYeHUs] PaBHA A.
Pacnosioknre cuctemMbl Tak, YT00bI HaNIpaBJaeHue nepsoro HyJas JIH cucremsbl
MOHOTOHHO YBeJIHYUBAJIACH OT CHCTEMbI K CHCTeMe.

A—d/r=1/2
B-d/L=1/2
B-d/L=1/3
r-d/a=1
OtBet: 'ABB

5 tun) 3aiaHue OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM.

[IpounTaiiTe TEKCT M 3aIHUIIUTE PA3BEPHYTHIH 000CHOBAHHBII OTBET

K HecuMMeTpHMYHOMY BepTHKAJIbHOMY 3a3eMJI€HHOMY BHOpaTopy,
paboTaiieMy Ha Pe30HAHCHOI1 IVIHHE BOJIHBI, NOJABOAUTCS MOIIHOCTh




P =10 kBt. Yacrora nepenarunka fy = 750 kI'u. Onpeaeaurs 3¢pPpexkTHBHYI0
BbIcOTY, KII/I, TOK Yy 0CHOBAHHS aHTEHHbI H MAKCUMAJILHYIO
HANPSAKEHHOCTDb JJIEKTPUYECKOI0 MoJis Ha paccTosiHun D = 12 kM oT
BuOparopa. ConporusiieHue NoTeps B aHTeHHe R, =7 Om.

Orser: [, =63.7 un=0.84,1=21.4 A,E . =107 uB/xn.

Mmakc
BricoTy BubOparopa, paboTaroIero Ha pe30HaHCHOM JUIMHE BOJHBI, BEIYMCIIUB
HpeIBapUTENILHO [UTMHY BOJHBI IIEpEIaTINKa:

8
== 319 400122 =100 .
fo  750-10 4
2. 2
Db dexrusnas Boicota Bubparopa /,,, =—1=—100=63.662 m .
T n

ConpoTuBieHUE U3ITy4EHHs YETBEPTHBOIHOBOIO BUOPATOPA, OTHECEHHOE K
MaKCUMYMY TOKa, B JIBa pa3a MCHbIIC COMMPOTUBJIICHUS U3JTYYCHHUA
CHMMETPUYHOTO MOJIYBOJIHOBOTO BUbparopa u pasuo R, =73.1/2=36.550m.

[Tonygyaem
3
I=1,. sinkl= 2P sin 2nl _ |2:10-10 sin—=21.4 A,
R_+R A 36.55+7 2
= R  _ 0.84,E, (8)‘ - Zy . CO8(KI COS.S) - cos(kl)| _
R, +R, 690 2nD sing o

1 T
C120m-21.4 %%,
21-12-10°

=107 mB/ m.
sin—

[Ipumeyanue. oneHrBaHKE TECTOBBIX 3aJaHUI POUCXOIMT IO CIIEAYIOLICH CUCTEME:

1 tum) 3aganne KOMOMHUPOBAHHOTO THITA C BBIOOPOM OJTHOTO BEPHOI'O OTBETA U3 YEThIPEX
MPE/NIOKEHHBIX 1 000CHOBAaHHEM BBIOOPA CUMTAETCSI BEPHBIM, €CITH MPAaBUIIBHO yKa3aHa udpa u
NPUBE/ICHBI KOHKPETHBIC apI'yMEHTBI, HCIIOJIb3yeMbIe TIPH BhIOOpe oTBeTa. [1oTHOEe coBMaieHre ¢ BEPHBIM
OTBETOM OIleHUBaeTCs | OaJlIoM, HEBEpHBIN OTBET WIIM €ro OTCYTCTBHE — () OayLIOB.

2 trm) 3aganne KOMOMHHPOBAHHOTO THTIA C BELIOOPOM HECKOIBKUX BaPHAHTOB OTBETA M3 TPEIJIOKEHHBIX
U pa3BepHYThIM 00OCHOBAaHHEM BBIOOPA CUUTACTCS] BEPHBIM, €CITH MTPABUIIBHO YKa3aHbI IUPPHI 1
MIPHUBEJICHBI KOHKPETHBIC apTyMEHTBI, UCTIOIb3yeMbIe IPH BEIOOPE 0TBETOB. [loTHOE coBnaicHueE ¢
BEPHBIM OTBETOM OIICHUBAETCs 1 Oaiom, eciu JOMyIIeHbI OITUOKH UIH OTBET OTCYTCTBYeT — () OaJUIOB.
3 tum) 3aaHue 3aKPHITOTO THIIA HA YCTAHOBIICHHE COOTBETCTBHUSI CUUTACTCS BEPHBIM, €CITH YCTAHOBJICHBI
BCE COOTBETCTBUS (TIO3UIIMU M3 OJHOTO CTOJIOIA BEPHO COMOCTABIICHBI C TIO3HUIIUSIMU JPYTOTO CTOIOIA).
[TosHOE coBNazieHUE ¢ BEPHBIM OTBETOM OIICHHUBaeTCs 1 0aioM, HeBEPHBIN OTBET UM €0 OTCYTCTBUC —
0 GamyoB

4 tun) 3ajjaHue 3aKPHITOTO THIIA HA YCTAHOBIICHHE TIOCIIE0BATEILHOCTY CUUTACTCS BEPHBIM, €CITH
MPABIILHO yKa3aHa BCs IMOCIICI0BATEBHOCTh U(p. [loTHOE coBMaieHre ¢ BEPHBIM OTBETOM
orieHUBaeTCs 1 0ayIoM, eciii JOIYIICHBI OMMUOKH WIH OTBET OTCYTCTBYET — () Oasuios.

5 Twr) 3aiaHre OTKPBITOrO THUTIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIH OTBET COBITAJIACT C
STAJIOHHBIM TI0 COJICPKAHMIO U TIOJHOTE. [IpaBUIIBHBIN OTBET 3a 3aJjaHKe OIICHUBASTCS B 3 Oasuia, eciu
JIOITYIIIEHA OJTHA OIIMOKA \HETOYHOCTb \ OTBET MPABIIILHBIN, HO HE IOJIHBIN - 1 0asu1, ecliu JTOmyIIeHO
0osee 1 ommOKHM \ OTBET HEMPABUIIbHBIN \ OTBET 0TCYTCTBYET — () 0aslIoB.

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIMXCA 3a0YHON (POpMBI
oOydeHus1, IpeCTaBIeHbI B Ta0bmuie 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PadOT



No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuaibl,  ONPEACIAIOIIME  MPOLEAYpbl  OLEHUBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpylOIUX MOPAJOK W HPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTalluy O0ydaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JUIsl O0yJarOIIUXCs 0 OCBOCHHIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKazaHUs g OOYYArONIMXCS 10 OCBOCHHMIO JIGKIIHOHHOTO
MaTepuaa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE HM3JIOKEeHHE yueOHOoro marepuana. HasHadueHune COBPEMEHHOM JEKIUH B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO MO TEME, & B OCBOCHUU
(dyHaaMEeHTaNbHBIX MPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEUIIMX
JOCTH)KEHUI Hay4dHOH MbIciu. B yueOHOM mporecce JEKIUs BBINOIHAET METOH0JI0IHUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIUH. JIEeKIHs pacKpbIBaeT NOHATHIHBIN anmapat
KOHKPETHOW 00JIacTH 3HaHus, €€ MpoOJeMBbl, JaeT LEJIbHOE IMPEJICTABIECHUE O AUCLUILUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00yYarOIUMUCS JIEKIMOHHOTO MaTepuaa:

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEIISICTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIy4EHHE OIbITa TBOPYECKOH pabOThI COBMECTHO € IIPENOJaBATEIEM;

— pa3BuUTHE NPOPECCHOHATBHO-JIENOBBIX  KAauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEILHOTO TBOPYECKOI'O MBILLITIEHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOUMOTO /TSI CAMOCTOSITEIIBHOW PaOOTHI;

— TIOJYy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTH Ha OJMKaIIne robl;

— HayyuTbhCS METOJMYECKH oOpabarbiBaTh MaTepuasl (BBIACHATH TJIaBHBIE MBICTH H
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HUX B  PA3JIMUYHBIX
bopMyITHUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U IOHSATHI.

JIeKUMOHHBI MaTepual MOXET CONPOBOXKAATbCA JIEMOHCTpalUMed CIaugoB U
UCIOJIb30BaHUEM pa3JaTOYHOI0 MaTepuaja IpU IPOBEIEHUH KOPOTKMX JUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJCNIBHBIX TEMATHK 0 JUCLHUTIIIHE.

CrpyKTypa NpefocTaBieHus JEKINOHHOIO MaTepuaa:

-  @opMyIMpOBKa 33aa4M JICKIUU.

- Pasmenst u maparpadsl u3garaeMoro Marepuaga C  COOTBETCTBYIOUIMMHU
MaTEMaTUYECKUMH BBIKJIaJKaMH.

- I'paduyeckue marepuaabl HEOOXOIUMBIX TEOPETUYECKUX 3aBUCUMOCTEN.

- BpIBOABI O KaXIOMY pa3aeiy.

11.2. Meronuueckue yka3zaHHUs A OOyYarOMIMXCS MO TMPOXOXKACHUIO MPAKTUYECKUX
3aHATHI

[TpakTHdeckoe 3aHSATHE SBISETCS OOHOW M3 OCHOBHBIX (DOpPM OpraHM3aiuu y4eOHOTO
mporiecca, 3aKJIF0YarOIIasCs B BEINOJHEHUH 00YJarOIUMUCS TI0]T PYKOBOJICTBOM IIPETIOIaBaTEeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUN C LEJIbl0 YCBOSHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOMU
JTUCIUATITMHBI, TPUOOPETEHUS YMEHUN U HABBIKOB, OTIBITA TBOPYECKOM NEITEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYAOMIErocs SBISIETCS MPUBUTHE 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH MO U3y4aeMOU TUCIUILIMHE.




[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YaIOMIUMCS MPAKTUUYECKUX 3aHATHIL:

— 3aKperuvieHue, yriayOjleHue, pacllupeHHe M JAeTalu3als 3HAHUW TpU pPeleHUU
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBJIaACHUC HOBBIMU MCTOAAMU MU MCTOAUKAMHU H3YUCHUA KOHKpCTHOfI y‘-IGGHOfI
JUCIUIIINHEIL,

— BBIpAaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYYEHHBIX 3HAHUU IS
BBITIOJTHEHUS 3aJaHUIL;

— olecrneueHne palMOHAIBLHOTO COYETaHMs KOJIJICKTMBHOM W MHIMBHAYaJIbHOU (GopM
oOyueHusl.

TpebOoBanus K IPOBEICHUIO IPAKTUUECKUX 3aHATHI
-  ®opMynupoBKa 3a/1aud MPAKTUYECKOTO 3aHSATHS.
- H3noxenne METOAMKY pellICHUS 3aa4 TPAKTUYECKOTO 3aHATHUS.
- Pa300op KOHTpOJBHON 3a7a4K TPETOaBaTeIeM.
- CamocTosTensHOE pelleHre MpeasiaraeMoi mpenogaBaTeieM 3a1aquu.

11.3. MeTtonuueckne yka3zaHusl i1 OOy4YaIOMMXCA TIO BBIMOJHEHUIO JIA0OPAaTOPHBIX
pabot

B xoxe BwmmonmHeHUs m1abopaTOpHBIX pabOT OO0y4aromUWCS MOJDKEH YIIyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOAMKON U TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBMM C KBaJU(UKAMOHHON XapaKTEPUCTHUKON 00ydaromerocs.
Brimonnenue 1ab0paTOpHBIX pabOT COCTOUT U3 3KCIEPHUMEHTAbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BeimonHenue 51abopaTopHBIX paboOT 0O0y4aromUMCs SBISETCS HEOTHhEMJIEMOH YacThio
U3YYEHUS JUCLUIUIMHBI, ONpeNesseMoil y4eOHbIM TIUIaHOM, U OTHOCUTCS K CpelCTBaM,
00eCTeYrBaOIIUM pPEIIeHUE CIeTyIOIUX OCHOBHBIX 331a4 00y4aromerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUS IMPOIECCOB, SBICHUM U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JTaHHOM JUCIUILINHBL,

— 3aKpeIUIeHHEe, PAa3BUTHE U JeTalIM3alMsl TEOPETUUYECKUX 3HAHWM, IOJYyYEHHBIX Ha
JEKLUSX;

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3yIaeMOU TUCIUILINHE;

— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ J1a0OpaTOpHBIM
000py0BaHUEM U IPUOOpaMHU.

3aganuve u TpeOGoBaHUs K IIPOBEACHUIO 1a00PaTOPHBIX PadboT

— O3HaKOMHUTBCA C METOIMYECKOI pa3paboTKoil k 1abopaTopHOl padoTe.

— IIpopabGotaTh CaMOCTOSATENFHO TEOPETHUYECKUH Marepuan, MOIICPKUBAIOLIUIMA
TEMaTUKY J1ab0paTOPHOI paboTHI.

— O3HaKOMHUTBCS C aIapaTypou, BXOIAIIEH B Ja0OPaTOPHYIO YCTaHOBKY.

— Paccunrath U mocTpouTh HEOOXOAMMBIE TEOPETUYECKUE 3aBHCHUMOCTHU M0 33JaHHIO
IIpenoaaBaTels.

— OTBeTUTh HAa KOHTPOJIbHBIE BOIPOCHI, UMEIOUIMECS B METOIMYECKOH pa3zpaboTke K
nabopaTopHoii padore.

— OtTBeTuTh Ha BONPOCH KOJUIOKBHMYMA, IPOBOJUMOIO IpENoJaBaTelieM Iepes
BBITIOJTHEHHEM J1a00paTOPHOI pabOTHI.

Crpykrypa u popMa oTuera 0 1ad00paTopHON padbore
OTtuer JOKEH CoepiKaTh:




— TuTyJIbHBIN JIUCT.

— Kparkyro GpopmyanpoBKy 3a7aun UCCIIEJOBAHMUS.

—  CTpyKTYpHYIO CXeMY U3MEPUTEIHLHON YCTAHOBKH J1a00paTOpHOI pabOTHI.

— Tabnuipl SKCTIEpUMEHTAITLHBIX UCCIICOBAaHUH.

— I'paduueckrie 3aBUCMMOCTH OT 3aJJaHHBIX MTapaMETPOB UCCIEAYEMbIX BETHYHH.

— PacuerHbie naHHBIE W Trpaduyeckre MaTepHuaibl HEOOXOIUMBIX TEOPETHUECKUX
3aBHCUMOCTEH.

— CpaBHUTENbHBIA aHATU3 JAHHBIX TEOPUH U SKCIIEPUMEHTA.

— BriBogsI 110 paborTe.

11.4. Meronuueckue yka3aHus A 0OYYaOUIMXCS 10 MPOXOKACHUIO CaMOCTOSTEIbHON
paboTsl

B Xoze BBIMOJHEHUS CaMOCTOSTENbHON paboThl, 00yJalOUIHIiCS BBITOTHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IIperoaaBaresisi, HO 0e3 ero HemocpeICTBEHHOro
Y4YaCTHA.

st oOydaroruxcst 1Mo 3a04HOM (dopme OOydeHHs, CaMOCTOSTENbHas paboTa MOXKET
BKJIIOYATh B C€0s1 KOHTPOJIbHYIO padoTy.

B mporiecce BBITTOIHEHUST CaMOCTOSITEIBLHOM paboThI, y oOyuatomerocs (Gopmupyercs
nesniecooOpasHoe MiIaHupoBaHUE pabouero BpEMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHU U CHCTEMAaTH3allMU MPHOOpETaeMbIX 3HAHHM, oOecreuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydeHHUs, TOMOTaeT TIOJIYYUTh HABBIKM IOBBIIICHHS
poeCCHOHAITBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOIMIMMU  CAMOCTOSITENIbHYIO — paboTty
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHILINHE;

— METOJUYECKUE YKa3aHUs MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
10 3204HOM (hopMe 0OyueHUs).

11.5. Meronuueckue yKazaHus s OOYYAIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCYIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbI0 OLIEHUBAHUSA XOAa OCBOCHHUS
JUCLIUATIIIUHBL.

11.6. Meronuueckue ykazaHusi Uis 00y4aroIUXcs MO MPOXOXKIACHUIO MPOMEXYTOYHOMH
aTTeCTallUU.

[Ipomexxyrounass  arrectanust  oOyyaroIIMXCs ~ HpeAycMaTpuBaeT  OLIEHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIOYAET B
ceOst:

— muddepeHMpoBaHHBI  3a4eT — 23TO (¢GopMa OICHKH 3HAHWH, IOTYyYEeHHBIX
o0Oy4aromuMcsl IpU U3YYEHUU AUCLUUILINHBI, PU BBIMOJIHEHUN KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HCCIIEI0BATEIBCKUX pabOT U MPOXOKACHUH MPAKTUK C aTTECTAMOHHON OLIEHKOM
COTJIIMYHOY, «XOPOIIO0Y, «yIOBIETBOPUTEIHHOY, «HEYI0BICTBOPUTEIHLHO.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
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