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1. IoxroroBka 6akanaBpoB B 00J1aCTH pa3pabOTKU U obecrieueHus: GyHKIMOHUPOBAHUS YCTPOUCTB

1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

CBUY 1 aHTEHH B paJuOTEXHUYECKUX CUCTEMAX.

1. W3ydeHue oCHOBHBIX THUIOB (hUACPHBIX JTUHUM, ycTpoiicTB CBY 1 aHTeHH, UX mapaMeTpoOB U

XapaKTEePUCTHK.

1.2. 3agauy AUCHUILIUHBI

2. V3ydeHune KOHCTPYKIIHI 3JIeMEHTOB (prmepHOTro TpakTa, ycrpoiictB CBY u anTeHH.
3. Uzydenue cocoboB coriacoBanus ycrpoiictB CBY u aHTeHH B pUACPHOM TpaKTe.
4. N3zyuenue onucanus yctpoiicts CBY nmocpeacTBOM MaTpUYHOTO amnmapara.

5. W3yueHne MeTog0B pacyéTa OCHOBHBIX THUIIOB AHTEHH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).
Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.
Monyne quctuminH: Moayns HampaBieHUs moAroToBku (special hard skills — SHS).
Nunexc qucuumiuael: 51.0.03.04.

PeanmyeTc;I C NPpUMCHCHUCM DJJICKTPOHHOTI'O O6y‘-ICHI/IH, JUCTAaHIIMOHHBIX o6pasoBaTeanHx

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3yueHus: TUCIUIIIMHBI HalpaBieH Ha (popMHUpOBaHUE CIEAYIOUIUX KOMIETECHIIUN B

cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUIMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
UCIIOJIb30BaTh
MOJIO’KEHUS, 3aKOHBI U
METO/Ibl €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKHU IS
pelleHus 3aaau
WHXXEHEPHOM
JESITEIIbHOCTH

OIIK-1.1. 3naer
¢dbyH1aMeHTalIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTUKU

3Haet GyHAaMEHTaIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U MaTeMaTUKH
npUMeHsieMble Tpu npoektupoBanun CBY
YCTPOICTB U aHTEHH.

OIIK-1.2. Ymeer
aHAJIM3UPOBATH MPOOJIEMBI,
HPOLIECCHI U SIBIICHHS B
o0nactu pU3MKH,
UCIIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METO/IbI
($u3nUeCKUX UCCIEI0BAaHUi, a
TaK)Ke YMEET MPUMEHSITh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaIBLHOM 001acTH

YMeeT npUMeHSTh Ha IpakTUKe 0a30BbIe
3HAHUS MIPH PEIICHUH 33]1a4 B 00JIaCTH
pa3pabotku CBY ycTpoHCTB 1 aHTEHH.

OIIK-1.3. Brageer
HpaKTI/I‘I€CKI/IMI/I HaBBIKaMH
pemeHI/m I/IH)KeHepHLIX 3aga4

BnaneeT OCHOBHBIMH HaBBIKaMH PCIICHUA
3aja4 B obsact ycrpoictB CBY u anTeHH

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-3. Criocoben [1K-3.1. 3naeT npUHIUIIBI 3HaeT METOAbI UCCIIENOBAHNUSA aHTEHH U

UCCIIEI0BATh U HCCIIEIOBAHUS U ycrpoiicte CBY, MoznenupoBaHus ux
9KCILTYyaTupPOBaTh SKCILTyaTauuu YaCTOTHBIX U BPEMCHHBIX XapPaKTCPUCTHUK.
PaguodJIEKTPOHHBIE PaauO3JIEKTPOHHBIX CPEACTB U

CpPEACTBA U TEXHOJIOTUH, |TEXHOJOTHUH,

oOecrneunBaronye oOecrneynBaroIMX nepeaayy,

nepeaady, oopaboTky u |00pabOTKy U mpruem
npremM uHGopMaIuy Mo  |MHPOPMALIUH 110 CETSAM CBSI3U
CETSIM CBSI3M PA3JIMYHOTO |PA3TUIHOTO HA3HAYCHUS

Ha3HAYCHUS [1K-3.2. YMeeT uccnenoBath | YMeEET 3KCIUTYyaTUPOBATH BEICOKOYACTOTHOE
U DKCIUTyaTUPOBATh U3MEpUTENIbHOE 000pYI0BaHHE sl aHATTN3a
PaZMOdIIEKTPOHHBIE CPEACTBA |4aCTOTHBIX U BPEMEHHBIX XapaKTePUCTHK
Y TEXHOJIOTUH, ycrpoiictB CBY u aHTeHH.

obecrieunBaronye nepenaqy,
00paboTKy u mpreM
WH(GOPMAIIUH TI0 CETSAM CBS3H
Pa3IMYHOTO Ha3HAYCHHUS

[1K-3.3. Bnaneer merogamu | Brnazneer HaBbIKaMu IOCTPOEHUS U pacuera
UCCJICIOBAHMS U CIIOCO0aMH | pa3Nu4HbIX TUTIOB aHTeHH U CBY ycTpoiicTs.
JKCIUTyaTaluu
PaaNO3JIEKTPOHHBIX CPEJICTB U
TEXHOJIOTHUH,
obecrnevynBaronyux nepeaady,
00paboTKy U IpUeM
uH(GOpPMAIIUU TIO CETSM CBSI3H
Pa3IMYHOr0 Ha3HAYEHUs

4. O0beM IMCUMIIMHBI B 3249€THBIX eJUHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4eOHOU JEATEIbHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH

Beero  |CemecTpsl
4acoB |5 ceMecTp

Bunbl yueOHOM nesTeNbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 88 88
JIek1IMOHHBIE 3aHATUSA 36 36
[TpakTHueckue 3aHITHS 36 36
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 20 20
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
BrinonHeHNe NpakTUYECKOTo 3a/1aHus 6 6
[ToaroroBka K TECTUPOBAHUIO 8 8
[ToaroroBka k 1abopaTopHOii paboTe, HalMCaHUE OTYETA 4 4
Hanucanue otdera no naboparopHoii padbote 2 2
IHoaroroBka u craya 3K3amMeHa 36 36
O0mas TpyaoeMKoOCThb (B Yacax) 144 144
OO0mas TpyaoeMKocTh (B 3.e.) 4 4

5. CTpykTypa u coJep:kaHue TUCHHUILIMHBI
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5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B
tadiuue 5.1.
Ta0auia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBL U BUABI YYCOHOH J€ITEIbHOCTH

Bcero gacos

HasBanus paznenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. (6e3 dopMupyembie
JUCIUILTAHBI 3aH., 4| 3aH., 4 | pabd. |pab.,u sksamena) KOMIIETEHIINH
S cemecTp
1 OcHOBHBIE XapaKTEPUCTUKU 6 6 - 2 14 OIIK-1, TIK-3
aHTeHH U ycrpoiicts CBY
2 DneMeHTHI 001IeH TeoprH 4 4 - 2 10 OIIK-1, I1K-3
aHTEHH
3 JIuHelHbIC aHTCHHBI 4 4 4 3 15 OIIK-1, TIK-3
4 AnepTypHble aHTECHHBI 4 4 - 1 9 I1K-3
5 AHTEHHbIE PEIIETKU 4 6 4 3 17 [1K-3
6 CBoIiCTBa HaIPaBJISAIOIINX BOJIH 4 4 4 4 16 OIIK-1, TIK-3
7 HanpaBisiromme CUCTEMBI 4 4 4 3 15 [1K-3
9 Jlunum nepenaym KOHEUHOM 6 4 - 2 12 OIIK-1, IIK-3
JUTHHBI
Hroro 3a cemectp| 36 36 16 20 108
Uroro| 36 36 16 20 108

5.2. Coaep:xanue pa3esoB (TeM) JTUCHUNIMHBI

Coneprkanne pa3nenoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B TabmIe 5.2.
Ta6muna 5.2 — Coxeprkanue pa3aeaoB (TeM) TUCHUIUIMHBI (B T.4. IO JCKITUSIM)
TpynoemkocTs
(JIeKIITMOHHBIE
3aHATHUSA), U

dopmupyemsble
KOMIIETCHIIUU

HasBanus paznenos| Cojaepkanue pas3ienoB (TeM) TUCHUILIAHEI (B
(TeM) TUCHIUTUTMHBI T.4. TIO JICKITHSIM)

S cemecTp

1 OcHOBHEBIE OcHoBHBIE IOHATHUS U onpenesienus. CBoiicTBa 6 OIIK-1, TIK-3
XapaKTEPUCTHKU IOJIEH, CO31aBaeMbIX HCTOYHHKAMHU B

aHTEHH U OJIHOPOJIHOM Oe3rpaHnuHOM cpene. OCHOBHBIE
yctpoiicte CBY XapaKTEPUCTUKU U TTapaMeTPhl aHTECHH B
pexume niepenaaun. [Ipuémubie aHTEHHBI U UX
napameTphbl. DJIEMEHTHI OOIIeH TEOpUH aHTEHH.
Jlunelinas HenpepbIBHAs cucTteMa. BiusHue
aMIUTUTY IHO-(a30BOr0 paclpe/esieHus Ha
XapaKTePUCTUKU U3TyYCHHsI TUHEHHON
HETPEPBIBHOM cucTeMbl. JIMHEeHas AUCKpeTHAs
cuctema. [1nockue nznmyuaromue pacKpbiBbl

Hroro 6

2 DnemeHTsI 001IeH | JInHeliHas HenpephIBHAS cucTeMa. BrusHue 4 OIIK-1, I1K-3
TEOPUH AHTEHH aMIUIUTYIHO-(a30BOro pacnpe/esieHus Ha
XapaKTEPUCTUKU U3IIyUEHUS JTMHEHHOU
HEMPEPBIBHOM cUCTEMBI. JIMHEHAs AUCKpETHAsS
cucreMa. [Tnockue nzmydaromue pacKpbIBbI

Htoro 4
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3 JIuneiinbie XapaKkTepUCTUKH IEKTPUUECKUX BUOPATOPOB. 4 I1K-3
AHTEHHBI KoHcTpykiny BUOPAaTOPHBIX aHTEHH U CITOCOOBI
ux Bo30y>xjeHus.l1leneBast anreHHa.
Hunuaapuyeckast U KOHUYECKasi ClIMpabHbIE
aHTEHHBI.J{UAIeKTpUYECKUE CTEPKHEBBIE
AQHTEHHBI
Hroro 4
4 AneptypHble BonHoBoaHsle usityyarenu. PynopHsie 4 I1K-3
AHTEHHBI aHTeHHBI. JIMH30BbIE aHTEHHBI. 3€pKaJIbHbIE
AQHTEHHBI
Hroro 4
5 AHTeHHbIE CUMMETpHUYHBIN BUOPATOP C TNTIOCKUM 4 I1K-3
pemeTKn pedIeKTOPOM U CUCTEMA BYX CBSA3aHHBIX
CUMMETPUYHBIX BUOpaTOpOB. Jl1peKkTopHbIe
aHTEHHbI. BOJTHOBOAHBIE LIEJIEBBIE AHTCHHBIE
pemi€Tku. Pa3upoBaHHBIE AHTEHHBIE PEIIETKU
Hrtoro 4
6 CsoiicTBa [IpuHIUIT NEKOMITO3ULINY; 4 I1K-3
HaIPaBJISIOMINX Oo6wenunenue ycrpoiicte CBY B 00mryro cxemy.
BOJTH Hroro 4
7 Hanpasisromue | [IpssMOyronbpHbI BOJHOBOA. BOIHOBOABI 4 I1K-3
CUCTEMBI Kpyriioro cedenusi. KoakcuanbHble TUHUU
nepenaqu. [losockoBele TMHUM NEpeIadn.
JlusnekTpruueckue BOIHOBO/IbI
Hroro 4
9 Jlunum nepenaun | OCHOBHBIE XapaKTEPUCTUKH JIUHUHN TIepeauu 6 OIIK-1, TTK-3
KOHEYHOH JUTUHEI KOHEUYHOU JJTMHBI. 3aBUCUMOCTH K03 duiinenTa
OTpakeHHU U ero ¢a3bl B IMHUAX NEPEIaYu.
[TonHOE CONPOTHBIIEHHE TUHUU NIEpPEAAY.
JlnarpaMma MojgHbIX CONPOTUBIECHUHN
(mpoBoOIMOCTEI)
Hrtoro 6
Hroro 3a cemectp 36
Hroro 36
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue npakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
HaszBanus pasnenos HanmeHnoBaHue mpakTUYECKUX 3aHATHI Tpynoemkocts, | Dopmupyembie
(TeM) TUCIMIUTAHBI (cemuHaApOB) q KOMITETCHITH
S cemecTp
1 OcHOBHBIE JIBYXITPOBOJHBIE JIMHUU MIEPEIAYH. 6 OIIK-1, TIK-3
XapaKTEPUCTUKHU KoakcuanbHble TMHUY NIEPETAUH.
aHTeHH U ycTpoucTB |Ilonockoselie nuHuu nepeaadn. IIpumepsl
CBY perieHus 3anay. 3agadu ass
CaMOCTOSITEJIBHOTO PELIEHMUS.
JIByXNpOBOAHBIC JTUHUU TIEPEIAYH.
KoakcuanbHble TMHUY NIEPETAUH.
ITonockoBele TMHUN IIEPEAAYH.
Hroro 6
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2 DnemeHThI 00mIel | XapaKTepUCTUKHU U MTapaMeTpbl aHTCHH 4 OIIK-1, I1IK-3
TEOpUU aHTEHH Htoro 4
3 JIuneiinbie JIuneitnble anTeHHB. CUMMETPUYHBIN 4 I1K-3
AHTEHHBI aNIeKTpUYecKuil BUOpaTop. JInneiHas
nieneBas aHTeHHa. [{unuHapudeckas u
KOHUYECKasi CIIUPaJIbHbIE AHTEHHBI.
JM3IEeKTpUUECKHUE CTEP/KHEBBIE AaHTEHHBI.
HUroro 4
4 AneptypHbie AneprtypHble aHTeHHbI. [1ockue 4 I1K-3
AHTEHHBI M3JIy4arouue packpbiBbl. BOTHOBOIHBIE
W3JIy4aTelld U PYIOPHbIE AHTCHHBI.
3epKaibHble aHTCHHBI. JINH30BbIE AHTECHHBI.
HUrtoro 4
5 AHTeHHbIE AHteHHbIe pemieTku. Teopema o 6 [1K-3
peméTKu [IEPEMHOKEHUH JUarpaMM HalpaBiIe€HHOCTH.
Cucrema u3 1Byx BuOpaTopoB. JIuHeiiHbIe
9KBMJIMUCTAHTHbIE pelIeTKH. /{upekTopHbIe U
JIOTOTIEPUOINYECKUE AHTEHHBI.
BonHoBoAHbIE 11I€TIEBBIE AaHTEHHBIE
peweTku. [1nockue pemerku.
Hroro 6
6 CBoiicTBa OCHOBHBIE TEOPETUUYECKUE CBEJICHUS U 4 OIIK-1, I1K-3
HaNPaBJIAIOIUX BOJH | pacueTHbIE COOTHOLIEHUS. BOIHOBO B
IIPSIMOYTOJIBHOTO ce€4eHUs. BonHOBOIBI
KpyTJoro cedeHus. BoaHoBoab!
IIPSIMOYTOJIBHOTO ce€4eHUs. BonHOBOIBI
KpYTJIOrO CEYECHHUS.
HUroro 4
7 Hanpasnsroniue ®dunepsl 6€3 motepb. Puaepsl ¢ 4 I1K-3
CHUCTEMBI oMHYEeCKUMH noTepsimu. [Ipumenenune
KpPYTOBBIX IHarpamMM.
HUrtoro 4
O Jlunuu nepenaun | BoaHOBOIBI IPSIMOYTOJILHOTO CEYEHUSI. 4 OIIK-1, TIK-3
KOHEYHOM JIJIMHBI BonHoBOABI KpyTiioro ceyenus. BosHOBOBI
IPSIMOYTOJIBHOTO ceueHus. BonHoBOIbI
KpYTJIOro CEYEeHHUS.
Hroro 4
Hroro 3a cemectp 36
Hroro 36
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT
Ha3zBanus pasgenon dopmupyemble
S — HaumenoBanwue nabopaTtopHbIX padboT | Tpy10eMKoCTh, 4 KOMITETCHITHH
5 cemecTp
3 JIuHeliHbIE aHTEHHBI UccnenoBanue ko3 duirienta OIIK-1, TIK-3

YCWIICHUS PYIIOPHBIX AHTCHH

Hroro
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5 AHTEHHBIE PEIIETKU HccnenoBanue 005eMHOTO 4 [1K-3
pe3oHaropa
Hroro 4
6 CBolicTBa HccnenoBanue nuarpaMMsbl 4 OIIK-1, IIK-3
HaNPaBJIAIOLUX BOJIH HaNpaBJICHHOCTH MapaboIuIecKOil
AQHTEHHBI 10 U3MEPEHMSIM T10JIS1 B
MAILHEN U OMDKHEN 30HAX
HUroro 4
7 Hanpasnsroniue UccnenoBanue GheppuTOBBIX 4 I1K-3
CHUCTEMBI BEHTHWJIEH U LUPKYJISTOPOB
HUrtoro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa

Buaer caMocTosITeNIbHOM paboOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmuma 5.6. — Buabl caMocToSTeIbHOU PabOThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN
Ha3zBanus .
Bunel camocrositenbHol | TpynoeMkocts, | dopmupyembie
paszesnos (Tem) DopMBbI KOHTPOJISL
E— paboThI q KOMIIETEHIIUHU
S cemecTp
1 OcHoBHBIE Brinonnenue 1 OIIK-1, ITIK-3 [IpakTruueckoe
XapaKTepUCTUKU  |MPAKTUYECKOTO 3aJaHUS 3a/1aHue
AHTCHH U IloaroroBka x 1 OIIK-1, TIK-3 TectupoBanue
yerpoiicte CBY | tectupopanuio
Hroro 2
2 DneMeHTHI Brinonnenue 1 OIIK-1, ITK-3 [IpakTruueckoe
o0uieit Teopun MPAKTHYECKOTO 3aJaHus 3a/1aHue
AHTCHH IloaroroBka x 1 OIIK-1, TIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 2
3 Jlunerinpie [ToaroroBka k 1 OIIK-1, ITK-3 JlabGopaTopHas
AHTEHHBI nabopaTopHO# padoTe, paborta
HalMCcaHUe OTYeTa
Hamnucanne oryera nmo 0 OIIK-1, TIK-3 OTuyer no
nabopaTopHoii paboTte n1abopaTopHOi
pabote
Brimonnenue 1 [TK-3 [IpakTrueckoe
MPaKTUYECKOTO 3a/TaHHS 3a/laHue
IToaroroBska K 1 OIIK-1, TIK-3 TectupoBanue
TECTUPOBAHUIO
Uroro 3
7
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TECTUPOBAHUIO

4 AneptypHbie [Toaroroska k [IK-3 TecTtupoBanue
AHTCHHBI TECTUPOBAHUIO
Brinonnenue I1K-3 [IpakTrueckoe
MPAKTUYECKOT0 3aJaHus 3a/laHue
Hroro
5 AHTEHHBIE [ToaroroBka k [1K-3 JlabopaTopHas
peméTKu naboparopHoil pabore, pabora
HalMCaHUe OTYeTa
Harnncanue otyera no [1K-3 Otuer no
nabopatopHoil pabote nabopaTtopHoOi
pabore
[Togroroska k [IK-3 TectupoBanue
TECTUPOBAHUIO
Brimonnenue [1K-3 [IpakTrueckoe
NPaKTUYECKOTO 3a/1aHUS 3a/laHue
Hroro
6 CBolicTBa [Togroroska k OIIK-1, IIK-3 JlaGopatopHas
HANPAaBISIOMIMX  |7TabopaTopHOi padore, pabota
BOJIH HaNMCaHUe OTUeTa
Hammcanne oryera nmo OIIK-1, TIK-3 OTyer no
nabopaTopHo# paboTe nabopaTopHOI
pabote
Brinonnenune OIIK-1, ITIK-3 [IpakTrueckoe
MPAKTHUYECKOT0 3aJaHus 3a/laHue
ITogroroska k OIIK-1, IIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro
7 Hampapinstoniue |BolnionHeHne I1K-3 [IpakTHueckoe
CUCTEMBI MPAKTHUYECKOTO 3aJaHus 3a/laHue
[Togroroska k [1K-3 TectupoBanue
TECTUPOBAHUIO
[HoaroroBka k [IK-3 JlaboparopHas
nabopaTopHoO# padoTe, pabora
HalMCcaHue OTYeTa
Harnncanue otyera no [1K-3 Otuet no
nabopaTopHoO# paboTe nabopaTopHOI
pabote
Hroro
9 JIluaun [HoaroroBka k OIIK-1, [IK-3 JlaboparopHas
nepeaadn nabopaTopHoO# padoTe, pabora
KOHEYHOH JIUTMHBI |HAMMKMCAaHUE OTYEeTa
Harnncanue otyera no OIIK-1, ITK-3 Otuet no
nabopatopHoil pabote nabopaTopHoOi
pabore
Brimonnenue OIIK-1, ITK-3 [IpakTrnueckoe
MPAKTHYECKOTO 3aJaHus 3a/laHue
IloaroroBka x OIIK-1, TIK-3 TectupoBanue

Htoro
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Uroro 3a cemectp 20
ITonroroBka u caaua 36 OK3aMeH
JK3aMeHa
Hroro 56

5.7. CooTBeTcTBHE KOMIIETEeHINH, )OPMUPYEMBIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJOB 3aHATHII

CooTBeTcTBHME KOMIETEHUIHH, (OPMUPYEMBIX MPU M3YUCHUH JUCLUILIAHBI, U BUJOB 3aHATHH
MpeJCTaBICHO B Tabnue 5.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB
3aHATHI

o Buner yaeOHOI nesTeNnbHOCTH
Kgﬁhnqgf eylfr;: Jlek. | Tlpak. | JIa6. | Cam. @OpMBI KOHTPOJIA
3aH. 3aH. paod. pao.

OIIK-1 + + + +  |JlaGopaTopHnas pabora, OTueT 1o
nabopaTopHo# pabdote, [IpakTuyeckoe
3aganue, TectupoBanue, JK3aMeH

[1K-3 + + + +  |JlaGopatopHas pabota, OTueT no
nabopaTopHoii padote, [IpakTuueckoe
3ananue, TectupoBanue, JK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basuibHbIe OLeHKH 1J1s1 (popM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MaxkcumanbHbII
MaxkcumanbHbII MakcumanbHbI
0ast 3a mepuos Bcero 3a
@DopMBI KOHTPOJIA 6amt Ha 1-yto KT ¢ | Gan 3a nmepuon
mexnay 2KT u na CEMECTD
Hayana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
S cemecTp
Jlaboparopnas pabota 0 5 5 10
[TpakTnueckoe 3agaHue 10 10 10 30
TectupoBaHnue 5 5 5 15
Otuer o nabopaTopHoit 0 5 10 15
pabote
OK3aMeH 30
Htoro makcumyM 3a 15 25 30 100
nepuos
Hapacratomum utorom 15 40 70 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

Ilepecuer 6aIOB B OLICHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tadnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aI0B B OLICHKH 33 TEKYLIHI KOHTPOJIb

Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymMMbl OaioB Ha naty TK

Ot 60% 10 69% oT MakcuMaIbHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMabHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY
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[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuma 6.3 — Ilepecdet cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HEeyI0BJIETBOPUTENIHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (meynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHAas IMTEpaTypa

1. Antennsl: YuyeOnoe nocodue / I'. I'. I'omun - 2012. 145 c¢. [DaexTpoHHbIN pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/2794.

2. Antennsl u ycrpoiictBa (CBY): pacueT n u3mMepeHne XapakTepUCTUK : yueOHOe ocodue A
By30B / 0. E. Murensman, P. P. AGaynnun, C. I'. Ceruyros, C. H. lllaOynun ; mox oOuieii penakiueii HO.
E. Murensmana. — Mocksa : M3parensctBo FOpaiit, 2022. — 138 c. [DnekTpoHHBIH pecypc|: — Pexum
nocrymna: https://urait.ru/bcode/492640.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. CBepxXmMpoKONOJIOCHBIE MUKPOBOTHOBBIE ycTpoiicTBa/ moxa ped. A. Il. Kpenunkoro, B. I1.
MemanoBa. — M.: Panuo u cBsi3b, 2001. — 560 c. (Hasmmuune B 6ubimoreke TYCVYP - 33 3k3.).

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKUE MOCOOUs

1. AHTeHHB U Quaepsl: YueOHO-MeTOAMYECKOE TocoOme s npakTudeckux 3ansatuii / . T
lNomwun - 2018. 236 <c¢. [DnexktpoHHB# pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/8324.

2. WccnenoBanue GeppuUTOBBIX BEHTHIICH U IUPKYIATOPOB: PYKOBOACTBO K JIabopaTopHOU paboTte
IS CTYJICHTOB TEXHUYCCKHUX HAIPaBJICHWN MOATOTOBKHM W crnenuaipHocTel / E. XKeuer, B. A.
TpyObuenunoB, A. B. ®@areeB - 2024. 20 c. [DnekTpoHHBINH pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/10915.

3. UccnenoBanue kodhdunrenTa ycuieHns pymopHBIX aHTeHH: PyKOBOJCTBO K J1abOpaTOpHOM
paboTe IS CTYJICHTOB TEXHUYECKUX HaIpaBJICHUN MOATOTOBKY M crienuanbHocTe / E. Xeues, B. A.
TpyOuenunoB, A. B. ®@areeB - 2024. 27 c. [DnekTpoHHBINH pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/10901.

4. VlccnenoBaHue AuarpaMMbl HalpaBJI€HHOCTH NapaboJINYeCKO aHTEHHBI 10 U3MEPEHUSM I10JIs B
nanbHeW u OnmkHel 30Hax: PykoBojacTBO k jnabopaTopHOi paboTe Ayl CTYJEHTOB TEXHUYECKHX
HaIpaBJICHUH MMOATOTOBKH U crienuanbHocTei / E. Keues, B. A. TpyOuennnos, A. B. @arees - 2024. 13
c. [DnexTponnsiit pecypc|: — Pexum gocryna: https://edu.tusur.ru/publications/10916.

5. HccnenoBanne 00beMHOTO pe3oHaTopa: PykoBoACTBO K 1abopaTopHOi paboTe AJisi CTyIEHTOB
TEXHUUYECKUX HAMPABJICHHUI MMOATOTOBKH U cnienanbHoctel / E. XKeues, B. A. TpyOuenunos - 2024. 20 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/10914.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/IOB

yqe6HO-MeTOHH‘IeCKHe MaTCpuaibl OJIA CaMOCTOSITEIIbHON U aYHHTOpHOﬁ pa60TLI 06yqa}0uu/1xc;1
H3 4uciia Jul ¢ OrpaHu4YCHHBIMU BO3MOXKHOCTAMUA 300POBbA U UHBAJIMAOB IIPEAOCTABIIAIOTCA B q)opMax,
AJIalITUPOBAHHLIX K OI'PAHUYCHHUAM UX 30POBbS U BOCIIPHUATHA I/IH(I)OpMaI_II/II/I.
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Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpOo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yuyeHUW AMCUUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TeXHU4YECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPpaMMHOe odecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYE€CTBOM MOCAIOUYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM AUCITUILUIHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H POrPaMMHoe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHo-nccaenoBaTenbekas Jadoparopus "MHUKPOBOIHOBasI TEXHUKA': ydeOHast ayIUTOPUS IS
MPOBEACHUS 3aHATHUN JCKIIHOHHOTO TUTIA, Y4eOHas ay JUTOPHS [Tl TIPOBEICHUS 3aHATHH MPAKTHIECKOTO
TUMA, yaeOHas ayauTOpHUs JUIsl TIPOBENCHUS 3aHATUN Ja0OpPAaTOPHOTO THUIIA, ydeOHAs ayJuTOpUs IS
MPOBEJICHUS 3aHIATHI CEMHHAPCKOTO TUIA, MTOMEIIEHHE I KypCOBOTO TMPOEKTUPOBAHUS (BBHITIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl TPOBEACHUS TPYNIOBBIX M MHAWNBUIYAJIbHBIX KOHCYJIbTAINH,
MOMEIICHUE JIJIs MPOBEACHUS TEKYIIETO KOHTPOJISI M MPOMEKyTouHOM arrtectaunu; 634034, Tomckas
obnacTts, T. Tomck, Bepmununa ynuna, 1. 47, 328 ay.

Onucanue nMeroerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocmmmorpad GDS-71022;

- smepurens P2M-18;

- I'enepatop curnamna 33522A;

- Bomer™metp . GDM 8145;

- Nsmepurens P2M-04;

- Anammzatop criektpa CK4M-04;

- Ocumtorpad mudposoit MS07104;

- MynbsTaMeTp nudposoii 34405A;

- Uctounuk muranuss GPD-73303S;

- I'eneparop 1'4-126;

- M3mepurens P2-60 - 2 Onoka;

- Usmepurens P5-12;

- Usmepurenshast nunus P1-27;

- BekropHbiii ananuzaTop cursanoB P4AM-18;

- OnopHO-TIOBOPOTHOE YCTPOUCTBO;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenoaBaress.

[IporpamMmmHoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Keysight Advanced Design System (ADS);
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- Micran Graphit;

- Microsoft Office 2010;
- Microsoft Windows 8§;
- PTC Mathcad 15;

- Qucs;

- Scilab;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

VYyeOHo-uccaenoBaTenbekas sadoparopus "MHUKPOBOJIHOBasI TEXHUKA': ydeOHas ayIUTOpUS IS
MPOBECHUSA 3aHATUN JEKIIMOHHOTO TUMA, Y4eOHas ay JUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTUIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN J1aO0OpAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBECHUS 3aHATUIH CEMMHAPCKOTO TUIA, MOMEIIEHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIIUH,
IIOMELIEHNE ISl IPOBEACHUS TEKYIEr0 KOHTPOJ U MpOoMeXyTouHol attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepmmanna ynuna, a. 47, 328 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocminorpag GDS-71022;

- N3mepurens P2M-18;

- I'enepatop curnana 33522A;

- Bonet™metp . GDM 8145;

- N3mepurens P2M-04;

- Anammzatop cnektpa CK4M-04;

- Ocmunorpad uugposoit MS07104;

- MynstumMetp uudposoii 34405A;

- Uctounuk muranus GPD-73303S;

- I'eneparop 1'4-126;

- Usmepurens P2-60 - 2 610ka;

- N3mepurens P5-12;

- N3mepurensHast nunus P1-27;

- BexropHslii ananu3aTop cursanos P4AM-18;

- ONOPHO-IIOBOPOTHOE YCTPOMCTBO;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemogaBaTels.

[Iporpammuoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Micran Graphit;

- Microsoft Office 2010;

- Microsoft Windows §;

- PTC Mathcad 15;

- Qucs;

- Scilab;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocTOATENbHONU pabOThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayxq.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- yueOHast MeOeb;
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- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOe o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX (opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JIA TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLUILIAHBI KOMIIETCHIINH
1 OcHoBHble xapaktepuctuku  |OIIK-1, I1IK-3 IIpaxTueckoe TeMbl IPaKTUYECKUX 3aJaHUN
aHTeHH U ycrpoiicts CBY 3a7aHue
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
2 DnemeHTsI 00111el Teopun OIIK-1, IIK-3 IIpakTueckoe TeMbl IpaKTUYECKUX 3aJaHUN
AHTCHH 3a/1aHue
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
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3 JIuHeiiHbIE AaHTEHHBI OIIK-1, [IK-3 JlaboparopHas Temb! m1abopaTopHBIX padoT
pabora
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer o Tembl 1abopaTopHbIX pabOT
nabopatopHOit
pabote
4 AnepTypHble aHTEHHBI [1K-3 [IpakTueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/laHue
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
5 AHTEHHbIE PEIIETKU [IK-3 JlaboparopHas Tembl 1a00paTOPHBIX padoOT
pabota
[IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer no Tembl 1abopaTopHBIX paboT
nabopaTopHOit
pabote
6 CBolicTBa HANIPABIIAIOIINX OIIK-1, IIK-3 JlaGopatopHas Temsbl n1abopaTopHbIX padoT
BOJIH pabota
[IpakTueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
Otuer no Tembl 1ab0paTOPHBIX padoOT
nabopaTopHOI
pabote
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7 Hampasiisioniye CUCTEMbI [1K-3 JlaboparopHas Temb! m1abopaTopHBIX padoT
pabota
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
9 JIuaum nepenaun koneuno  |OIIK-1, ITK-3 JlaGopatopHas Tembl 1abopaToOpHBIX paboT
JUTUHBI pabota
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb IK3aMEHALIOHHBIX
BOIIPOCOB
Oruer o Tembl mabopaTopHBIX padoT
nabopaTtopHOi
pabote

[lkana oneHKH cHOPMUPOBAHHOCTU OTIENbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
TUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOy4YECHHS IO

JAUCIUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeEHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBLHOM | MITH (hparMeHTapHbIE YMEHUN WU HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYHO (dbparmeHTapHbBIC
OCBOEHHOE MpUMEHEHNE
yMeHHue HaBBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOEe, HO He
MaKCHUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CyMMBbI 0aJIOB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaline YCHENIHOE, HO yCHEUIHOEe, HO
MaKCUMaJIbHOMI OT/IeTIbHbIE cojieprKalue coJieprKaliue
CYMMBI 0ayuIoB | mpoOIeMBbl 3HAHUS OT/IeNIbHbIE OT/IeNIbHbIE
poOeITbl yMeHHe poOeITbI
MpUMEHEHUE
HaBBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U
MaKCUMAaJIbHOW | CHCTEMaTHUYECKHUEC yMEHHE CHCTEMaTHYECKOE
CYMMBbI 0aJLIOB 3HAHUS NpUMEHEHUE

HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. Tlo xakoMy 3aKOHY ITPY U3MEHEHUH 4acTOThI U3MEHSAIOTCS IOTEPU B MeTayIax?
a) MpU YBEIMYEHUH YaCTOThl YMEHBILAIOTCA 110 JTUHEHHOMY 3aKOHY
0) Mpu yBEIMYEHUN YaCTOTHI PACTYT MPOIOPLHUOHATIBHO KOPHIO KBAIPATHOMY M3 YaCTOTHI
B) IIpY YBEJIIMYEHUH YACTOThI PaCTYT JIMHEHHO
I') YMEHbIIAIOTCSA MPHU YBEJIWUYEHUU YAaCTOTHI NMPOMOPLUOHAIBHO KOPHIO KBaJpPaTHOMY U3

JaCTOThbI

2. TomumHa CKUH-CIIOS] — 3TO
a) TOJIIIIMHA OKCHTHOW TIJIEHKH, 00pa3yIoIIeics Ha MOBEPXHOCTH METaIa
0) r1yOrHa IPOHUKHOBEHHUSI MTOJISI B METAJLT C YBEJIIMYEHUEM €T0 aMIUTUTYbI B pa3
B) rny61/1Ha IMPOHUKHOBCHUSA 1TOJISL B METAJIJI C YMCHBIICHHUEM €10 aMIIJIUTYIbI B € pa3
r) TIyOMHA TPOHUKHOBEHUS MOJISI B METAJIT C YMEHBIICHUEM €T0 aMIUIUTY/BI B 2 pa3a

3. PesonancHsble ceuenus B JIII — 310 cedeHusi, B KOTOPBIX
a) KOMITOHCHTHBI HAITPS>KCHHOCTU MoJIer UMEIOT BCIICCTBCHHBIC 3HAUYCHUA
6) KOMIIOHCHTBI HANPAKCHHOCTHU noyei NpUHUMAIOT MAaKCUMAJIBHBIC WJIHW MHWUHHUMAJbHBIC

3HA4YCHHUA

B) COIIPOTUBJICHUE JIMHUHU PABHO COIIPOTUBIIEHUIO HATPY3KU
I') CONPOTHUBIICHUE JINHUU SIBJISIETCS BEILIECTBEHHBIM

4. DxBuBasieHTHBIE ceueHusd B JIII — 310 ceueHus1, B KOTOPBIX
a) KOMIIOHEHTBI HAIPSYKEHHOCTHU MOJIEN UMEIOT BEIIECTBEHHbIE 3HAUCHUS
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0) KOMIOHEHTHl HANPSIKEHHOCTH MOJIe MPUHUMAIOT MaKCUMaJlbHbIE WM MHUHHUMAaJbHBIE
3HaYEHUS

B) COIPOTUBIICHUE TUHUYU PABHO COIIPOTUBJICHHUIO HATPY3KU

') CONPOTHUBIICHNUE JIMHUU SIBJISIETCS BEIIECTBEHHBIM

5. Kakum B o0111eM citydae sIBJISI€TCS MOJTHOE CONMPOTHUBIICHUE JTUHUH?
a) BEIIECCTBEHHBIM
0) MOCTOSTHHBIM
B) NIEPEMEHHBIM
') KOMIUIEKCHBIM

6. Kakum siBiiieTCSl BOJTHOBOE CONPOTUBIICHUE JIMHUU?
a) peaKTUBHBIM
0) BeIIeCTBEHHBIM
B) TOCTOSTHHBIM
') IEPEeMEHHBIM

7. Ulneid — sto oTpe3ok duaepa,
a) pa30MKHYTBIM Ha KOHIIE
0) KOPOTKO3aMKHYTHIH Ha KOHIIE
B) Harpy>KEHHBIN Ha aKTUBHOE CONPOTHBIICHHE

8. K 4eThIpexmnoItoCHUKaM OTHOCATCS
a) GUIBTPHI
0) Harpy3Ku
B) JICIIUTENIA MOIITHOCTH
T') HallpaBJICHHbIE OTBETBUTENIN

9. B 3aKkpHITBIX pe30HAaTOpax BO3MOXHBI TOJBKO TakHe KoJieOaHUs, I KOTOPBIX IO JJIUHE
pEe30HATOPA YKIIAIBIBACTCS 1IEI0E YUCIIO
a)A
0) M2
B) M4
r) 2A

10. K nuccunaTUBHBIM yCTPOMCTBAM OTHOCSTCS
a) dazoBpamaTenu
0) mepexosl
B) aTTEHIOATOPBI
T') HallpaBJICHHbIE OTBETBUTENIN

11. C nomoIpro Kakoro mnoJisi MOKHO U3MEHUTh HANPaBJICHUE HUPKYJISIUU B Y -IIUPKYIATOPE?
a) MMOCTOSIHHOTO MarHUTHOTO
0) mepeMEeHHOT0 MarHUTHOTO
B) DJICKTPUYECKOTO
T') 3JIEKTPOMArHUTHOTO

12. BHyTpeHHss 3aja4ya T€OPUM AHTEHH NPUMEHUTEJIBHO K JIMHEWHBIM aHTEHHAM O3HA4yaeT
HaXO0XJICHHE
a) pacnpeeNieHus MoJis BHYTPU TPOBOAHHKA
0) 3anmacEHHON B aHTECHHE YHEPTUHU
B) pacripesiesieHus TOKa BJI0JIb IPOBOAHUKA
') TeMIIepaTypbl BHyTPEHHUX IIYMOB

13. Kakyro nosisspu3zanuio Ha3bIBalOT Bpaljaromecs?

a) TOPU30HTAITBHYIO
0) HaKJIOHHYIO
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14.

15.

16.

17.

18.

19.

20.

B) KPYyTOBYIO
T') JUTUNTHYECKYIO

VY Kakux nojsipuzanuidi BEKTOP COXPAHSIET CBOKO OPUEHTAIIMIO B MPOCTPAHCTBE?
a) Y BepTUKAJIbHOU

0) y TOpU30HTAIBHOM

B) Y HAKJIOHHOU

T') Y SJUTANITHYECKON

[IpaBuIbHBIE COOTHOIICHUS MEXKIY KO3 (DHUITMEHTAMH YCUIICHUSI, HAIPABICHHOTO JACHCTBUS U
MOJIE3HOTO IEeHCTBUS:

a) KH/] = KIIJI * KY

6) KY = KITJJ*KH/I

B) KITJI = KH]I / KY

r) KIIJ=KY /KH]

[IIymoBas TeMmiepaTypa aHTEeHHBI — 3TO TEMIIeparypa:

a) Cpelibl, B KOTOPOH HAXOAUTCS aHTCHHA

0) 10 KOTOPOM pa3orpeBaeTCsl aHTEHHA B PEXKUME TIEpe1aun
B) COOCTBEHHBIX IITYMOB aHTCHHBI B PEKUME TTprEMa

') COOCTBEHHBIX M BHEITHHUX IITYMOB IMPUEMHOM aHTCHHBI

VY kakoi U3 aHTEHH B OCEBOM PEKHUME U3IIyUSHUS IIMpe pabounii quanazoH?
a) y TpEXBUTKOBOM ITUIMHAPUYECKON CITUPATHLHOM aHTCHHBI

0) y IIECTUBUTKOBOM ITMIMHAPUYIECKON CITUPATHbHOW aHTCHHBI

B) Y TPEXBUTKOBOM KOHMYECKOM CTIMPATILHON aHTCHHBI

') Y HIECTUBUTKOBOM KOHMYECKOU CITUPATbHOW aHTCHHBI

Kakyio monspuszainuio B 0OCEBOM peXHUME€ U3JIYUYEHHUS MMEIOT CIUpajibHble aHTEHHBI B
HamnpaBjieHuu Makcumyma JIH?

a) BEPTUKAJIBHYIO

0) HaKJIOHHYIO

B) KPYyTOBYIO

T') JUTUITHYECKYTO.

Kakwue THIIbI anepTypHBIX aHTCHH B PAIHOHAIIAa30H IPHUIIUTA U3 ONITHKHU?
a) pyIopHbIE aHTEHHBI

0) aHTEHHBI Ha 3aMEIJISIOIINX JIMH3AX

B) aHTEHHBI Ha YCKOPSOIIUX JIMH3aX

T') 3epKaJbHbIC aHTCHHBI.

Kaxoit mpoduie nMeet Masoe 3epkajo B Kiaccuieckoit cxeme Kaccerpena?
a) chepudeckuit

0) mapaboauYeCKuid

B) THUNEPOOTMUECKHI

T') SJUTUITHYECKUH.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. JInHum nepenauu: onpenencHue; perysipHble, HEPETYISPHbIE, OJHOPOJHbBIE, HE OJHOPOIHBIE.

OTKpLITBIe, 3aKPBITHIC — UX JOCTOMHCTBA U HCAOCTATKH, IPUMCHCHUS. HpI/IMepBI.

. Panunonunus: noHsaTtue, CTpyKTypHas cxema, npumepsl. JJOCTOMHCTBA M HENOCTATKU II0

CpPaBHEHHUIO C (UIACPHBIMU JUHUAMHU. [IpUHIUN FIEKTPOIUHAMUYECKOT'O MOJOOUS U €ro
UCIIOJIB30BAaHUE IIPU PACUETaX U KCIIEPUMEHTAIbHBIX UCCIIEIOBAHUIX.

. OCHOBHBIE TapaMeTpbl M XapaKTEPUCTUKHU (PUAEPOB: TUNBl BOJH, AUCIHEPCHOHHAA

XapaKTEpUCTUKA, 3aTyXaHHE, JJIEKTpUUECKas INPOYHOCTb, NpEJeibHas U AONYyCTUMAas
MOIIIHOCTH, BOJIHOBOE COIIPOTUBIICHUE, IIOTOHHBIE NTapaMeTpPhL.
Marematunueckast Moaens nunHuil nepegaun CBY. OcHoBHBIE TpeGOBaHUS, IPEABABIIEMbIE K
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

(I)I/I,HepHBIM JHASAM. YacTOTHEBIE 3aBHCHMOCTH 3aTyXaHUA B IPOBOJHUKAX U TUIJICKTPHUKAX.

. O0BsicHUTE, MOYEeMy OOBIYHO PabOTAIOT HA BOJIHE OJHOTO THMA, B YACTHOCTH OCHOBHOTO. B

KaKHX cIy4asx paboTaloT Ha BOJIHAX BBICHIMX TUIOB? B KakuX JIMHUAX UMEET MECTO AUCIIEPCHS
1 B ueM nposiisiercs? Kak oHa BIUSIET HA paclIpOCTPaHEHHUE CUTHAJIOB?

. I[BYXHPOBOI[HaH N KOaKCHuaJIbHas JIWHHUH. BOJIHAa OCHOBHOI'O THIIA, €€ JJIHMHA U (1)330B3$[

CKOPOCTh, BOJIHOBOE CONMPOTHUBIICHHE, TOTOHHbIE MapaMeTphl. Y cloBue pabOThl Ha BOJIHE
OCHOBHOTO THIIa B KOAKCHAJIbHOW JTMHUU. MapKUPOBKa KOAKCHAIBHBIX KaOesei.

. IlonockoBrie n MHKPOITIOJIOCKOBBIC IMHUU: Pa3HOBUJHOCTH, BOJIHA OCHOBHOTI'O THUIIA, €€ NJIMHA U

¢dazoBasi CKOPOCTh, BOJTHOBOE COIIPOTUBIICHHE, TOTOHHBIE TTApaMETpPbl, CTPYKTYpa MOJIsl.

. BOJ'IHOBO,Z[BI NpAMOYTOJIBHOI'0 CCUYCHUA. Tuner BOJIH, KPUTHUYCCKUEC OJIMHBI BOJIH. Bonna

OCHOBHOI'O THIIa, YCIOBHUE €€ CYLIECTBOBAaHMS, CTPYKTypa IOJIsI, XapaKTepUCTUUECKOE U
BOJIHOBOE COIPOTHUBIIEHUS, TIepejaBaeMasi MOIIHOCTh. Te€XHOJOTUs U3TOTOBJIEHUS U CTAHIAPThI.
[Ipumenenus.

. BOJ'IHOBOI[I)I KpYTJ0ro CCYCHMs. Turer BOJIH, KPUTHYCCKHUEC NJIMHBI BOJIH. Bomna OCHOBHOT'OTHIIA,

yCJIOBHE €€ CYIIECTBOBAHHUS, CTPYKTypa MOJs, XapaKTepPUCTUUECKOE U BOJHOBOE
COIMPOTHUBIICHUS, MepeaaBaeMasi MOIIHOCTh. TexXHonorus u3rotopieHus. [Ipumenenus.
JIuHumM niepenadym ¢ MOBEPXHOCTHOM BOJIHOW. ITOHSATHME MOBEPXHOCTHOW BOJIHBI, €€ JJIMHA U
¢da3oBas CKOpOCTh, CTpyKTypa mojis. [Ipumepsr peanuzanuii JIII ¢ moBepXHOCTHON BOTHOW U
MIPUMEHEHHUS.

Hunana3zonsl qiauH BojiH. [lonatune CBY. Tunbl npuMeHsi€eMbIX B Pa3JIMUHBIX JUAMa30HaX
¢dbunepos. [IoHATHS YKBUBAJICHTHBIX JIMHUHN ¥ cXeM. BOJTHOBOM M KJIaCCUYECKHUM MTOIXOIbI, CBSI3b
MEX1y HUMH.

Koaddumuent orpaxenus ot Harpysku, KbB, KCB, conpoTuBienne IMHUN U COOTHOIICHUE
Mexay Humu. [loBenenne Moayis koddduireHTa OTpakeHus B uAeanbHbIX U peanbHbix JIII.
Pe3onaHcHBIE ceueHUs, 3HAUEHUS B HUX HAMPSHYKEHHOCTEHN MOJIEH M COMPOTUBJICHUM.
Koaddumument orpaxenus ot Harpysku, KbB, KCB, conpoTuBienne IMHUN U COOTHOIICHUE
Mexay Humu. [loBenenue mMoayns KodpduiueHTa oTpakeHHUs B UA€aJbHBIX U pealbHbBIX
nuHusX. Pexumsl B JIIT 1 X CBSI3b C CONPOTHBIIEHUEM HArpy3KH.

14. ®opmyna TpaHcpopMallui COMPOTUBICHUHN C MOSICHECHUSMH. JKBUBAJCHTHBIC CEUCHUS H
paccTosiHUSI MEXJly HUMU. BxoaHoe compoTuBieHne oTpe3ka puiepa, 3HaUCHHUS B cliydae
peakTUBHBIX Harpy3ok. [loHsTHe nuieidoB, uX BXOIHbIE CONPOTUBICHUS, TPUMEHEHUS.
dopmyna TpaHcHopMalUMU CONMPOTUBICHHUN C TOSICHCHUSIMU. Pe30HaHCHBIE CeYECHUS U
paccrosiHug Mexay HUMH. [loBeleHre B HUX KOMIOHEHT HANPS)KEHHOCTH AJIEKTPUUYECKOr0 U
MarHMTHOTO TOJIEH, CBsI3b C MOIyJieM Koa((duLlMeHTa OTpakeHus OT Harpy3ku. CoNpoTHUBIEHUE
JIMHUM B PE30HAHCHBIX ceueHusix u cBs3b nx ¢ KCB u KBB.

VY3K0MOJIOCHOE COTrjlacOBAaHHME AaKTUBHBIX HArpy30kK. YeTBEpTHBOJHOBBIE MOHUXKAIOIIUE U
MoBBINIArOIME TpaHchopMaTopsl, ux BkiItoueHus B JII1 u BeIOOp 3HAYEHUN COMPOTHUBIICHHI.
OKBUBAJIEHTHbIE CXeMbl, pacupenenenus HanpsiokeHusi, KbB unu KCB Bnoas JIII mpu
COTJIaCOBaHUHU.

VY3KOMoJ0CHOE COTJIacOBaHHWE KOMIJIEKCHBIX HArpy3ok. MeTox KOMIIEHCHUPYIOUIUX
PEaKTUBHOCTEM, OCJIEA0BATEIBLHOE U NTapajuieibHOe BKItoueHus ux B JII1.

VY3KOMoJ0CHOE COTJIacOBaHHWE KOMIJIEKCHBIX HArpy3ok. MeTon KOMIIEHCHUPYIOUIUX
PEaKTUBHOCTEN, UX pealin3aliys B BOJTHOBOJAHON TEXHUKE, IKBUBAJICHTHBIE CXEMBI.

TunoBeie snemMeHThl TpakToB CBUY: sKkBHUBaleHTHl aHTEHH, PEAaKTUBHBIE HArpy3KH,
YETBEPTHBOJIHOBBIE METAJUIMYECKUE U30JISTOPBI.

Tunossle 3memMeHTHl TpakTOB CBY: BOJIHOBOAHBIE COEIUHEHHMS, TOBOPOTHI, KOAKCHAIBHO-
BOJIHOBOJIHBIE MEPEXObl U MEPEXO bl C MPIMOYTOJILHOTO BOJTHOBOIA HAa KPYTJIBIM.
CryneHuatsle U IUIaBHBIE coriacytonue nepexoasl. Knaccuduxanus ynpapisiomux yCTpOHCTB.
MexaHnyeckue aTTeHI0aTophbl U (pa3zoBpalaTelu.

Muoronontocauku CBY: miockoctu oTcueta (a3, BOTHOBOW M KIACCHYECKHUN IMOIXOJIBI
OTMCaHUs, HOPMUPOBKA TOKOB U HATIPSKEHU, aJatolIle U OTPaKEHHbIE BOJIHBI.

BonnoBas marpuna paccesHusi: GU3HYECKUN CMBICT 3JIEMEHTOB, UCIBITATEIbHBIE PEXKUMBI.
[Ipumenenus.

WneanbHble U peanbHble MAaTPUIbl. MaTpuila paccessHUs UA€aIbHOTO BEHTHIISI, (U3NUYECKUM
CMBICII €€ 3JIEMEHTOB.

OyHaaMeHTalbHbIE CBOMCTBA MAaTpPHIl: B3aMMHOCTH, CUMMETPHH, HEIUCCUIIATUBHOCTH;
MOHSITHS, MaTeMaTHYecKue (HOpPMyITHPOBKU, HEOOXOAUMOCTh YUeTa.
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HenuccunaTuBHBIA YETHIPEXIIOJIOCHUK: MaTPHUIIbI COMMPOTUBICHUN U paccesiHus. PeakTUBHBIN
MHOTOTOJIIOCHUK.

®epputhl U UX cBoicTBa. HeB3amMHbIe ycTpolicTBa Ha ocHOBe 3(pdexra Dapanes u ¢
MOTIEPEYHO-TIOIMATHUYEHHBIM (heppuToM (BeHTHIIH). Da3oBpamaresu.

Lupkynarop: NOHITHE, MATPHULIBI pacCesiHUS, YCTPOICTBO, HA3HAYEHHUE U IPUMEHEHUSI.
HanpaBneHHblil OTBETBUTENB: MOHIATHE, MAaTPULlA pacCesHUs, YCTPOWCTBO, Ha3HAUYCHUE U
MIPUMEHEHHUS.

JanbHsis1, MpoOMEKyTOUHAs ¥ OJTVOKHSS 30HBI aHTCHHBI. VX TpaHUIIbI M CBOMCTBA TOJIeH

34. HaznaueHue u Kiiaccu(puKanusi aHTCHH, TIOHATHS, OIIPEICIICHHUS.

Ammmaryanas JIH, ee popma u mmpuna, rpadgudeckoe n3o0paxeHue.

MoIHOCTb U COTPOTHUBIIEHUE U3ITYUCHHS aHTEHHBI.

BxonHoe conpoTHBIeHHE aHTEHHBI, CBSI3b C CONMPOTUBICHUEM U3ITYUECHHUS.

DnekTpuueckas npoyHocTh. [IpenenbHas u gomycTuMasi MOIIHOCTH.

[Tonspu3zanus, ee BUIbI, HEOOXOIUMOCTD yueTa Mpu IpUeME.

KH, KIIJI u KY anTtenHsl, onpeneneHus, B3auMOCBSI3H.

JeiicTByromias AJiMHa U Mana3oH paboyux 4acTOT AHTEHHBI.

[TpuHIMIT ANEKTPOAUHAMUYECKOTO MOA00US U €T0 UCIIOJIb30BAHUE MTPU UCCIIEI0BAaHUN AHTEHH.
@dyHaaMeHTaIbHbIe OTPaHUYEHUS B 001aCTH aHTEHH.

[IpuemHbIe aHTEHHBI. Y CIIOBUS TPUEMa MAKCUMaIbHONH MOITHOCTH.

[IpuHIIUIT B3aMMHOCTH M €T0 UCIOJb30BaHHE NMPUMEHUTEIbHO K pacyeTy XapaKTePUCTHUK
MPUEMHBIX aHTEHH.

DddexkTruBHAS MJI0MAb aHTEHHBI, CBs3b ¢ KH]I 1 neiicTByromiei nuHo#M TMHEHHONW aHTEHHBI.
[IlymoBas temnepaTypa anTeHHbI, CBsI3b ¢ KIIJI, myTu ee cHM>KeHuUs.

OcoOeHnHocTH pabOTHl aHTEHH HAa HU3KHUX M BBICOKMX YaCTOTaX.

OO0mue cBOWCTBA aHTEHH MajbIX JJIEKTPUYECKUX Pa3MepoB. DJIE€MEHTapHbIE U3ITydaTesH
JIMHEWHOU M KPyTrOBOM MOJIIPU3ALINH.

CuMMeTpUUHBINA dJIeKTpUUeckuii BuOpatop. Pacnpenenenue Toka, [IH, compoTtuBieHue
m3nyuenusi, KH/I, nefictByromas anmuna, 3pPeKT yKopodeHus IJIUHBI BUOpaTOopa, BXOJTHOE
COTPOTUBIICHUE.

KoHcTpyKMH CHUMMETPUUYHBIX JHHEHHBIX BUOpaTOpHbIX aHTeHH. CnocoObl MUTaHUsA
MOCPEACTBOM JIBYXITPOBOJHOM M KOAKCHAJIbHOU JIMHUH. [IpuMenenus.

[Tetneobpa3usiii BuGpaTop IIuctompkopca. CriocoObI MUTAHUS TTOCPEICTBOM JABYXIIPOBOIHON U
KoakcHalibHOW JTnHuH, JIH, npuMeHeHusl.

KoHcTpykiinn HecuMMeTpudHbIX BHOpaTopoB. CriocoOs! Bo30OyxkaeHus, JJH, mpumenenus.

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

Pacuer napameTpoB peryispHbIX JIMHUHN nepenayu ¢ T-BoaHoM
Pacuer napameTpoB BOJHOBOAHBIX JIMHUM IIepeadu

Pacuer cornacyromux anemenroB CBY-tpakra

Pacuer XxapakTepHUCTHUK U IapAMETPOB JTUHEHHBIX aHTEHH
Pacuer xapakTepUCTHUK U IIapaMETPOB allepTYPHBIX AaHTCHH

9.1.4. Tembl J1a00paTOPHBIX PadoT

. UccnenoBanue ko3 duirieHTa ycuieHus: pynopHbIX aHTEHH
. UccnenoBanue 00beMHOI0 pe3oHaTopa
. UccnenoBanue nuarpaMMbl HapaBiIeHHOCTH NapadOIuiecKod aHTEeHHBI TI0 M3MEPEHUSIM MO B

najgbpHeN U OJIMKHEN 30HaX
UccnenoBanue GheppuTOBBIX BEHTUIICH U IIUPKYJIATOPOB

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPeTyCMOTPEHHBIX
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y4€OHBIM TUTAHOM.

B nporiecce u3ydeHus TUCIUTUIMHBI IS JIyYIIETO OCBOCHHS MaTeprana HeOOXOAMMO PETYISIPHO
oOpamarbcsi K PEKOMEHAYEMO# TUuTeparype M MCTOYHHKAM, YKa3aHHBIM B Y4EOHBIX MaTepuaiax;
MOJTb30BATHCSl Yepe3 KaOWHET CTyJCHTa Ha caiiTe YHUBEpCUTETa 00pa3oBaTEIbHBIMH pecCypcamMu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKE OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTANIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJISIPHBIC W CHENHAIM3UPOBAHHBIC MAaTEPHAbl, MOCBIMICHHBIE Pa3TUYHBIM acleKTam

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TMOHMMAHUS U OCBOEHMS MaTepuaja, BbIIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumiIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 1onoOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEMA Ha
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MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBAETCs
nocTymHas popMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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