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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

[ToaroroBka K TECTUPOBAHUIO 8 8

[ToaroroBka k 1abopaTopHOii paboTe, HATMCAHUE OTYETA 4 4

Hanucanue otdera no naboparopHoii pabote 6 6

BrinosiHeHUE TPAKTUUECKOTO 3aJaHUS 2 2
IHoaroroBka u capaya 3K3aMeHa 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
JUCITUTUTUHBI 3aH., 4| 3aH., 4 | pab. |pab., q sksamena) KOMITETCHITH
S cemecTp
1 OcHOBHBIE XapaKTEPUCTUKU 6 6 - 1 13 OIIK-1, TIK-3
aHTeHH U ycrpoiicts CBY
2 DneMeHTHI 001IeH TeoprH 4 4 - 1 9 OIIK-1, I1K-3
aHTEHH
3 JIuHelHbIC aHTCHHBI 4 4 4 3 15 OIIK-1, TIK-3
4 AnepTypHble aHTECHHBI 4 4 - 2 10 I1K-3
5 AHTEHHbIE PEIIETKU 4 6 4 3 17 [1K-3
6 CBoIiCTBa HaIPaBJISAIOIINX BOJIH 4 4 4 3 15 OIIK-1, TIK-3
7 HanpaBisiromme CUCTEMBI 4 4 4 4 16 I1IK-3
8 JIuHum nepegaym KOHEUYHOU 6 4 - 3 13 OIIK-1, IIK-3
JUTUHBI
Hroro 3a cemectp| 36 36 16 20 108
Hrtoro| 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
8 JIunuu nepegaun |OCHOBHBIE XaPAKTEPUCTUKHU JJMHUN MEepeaadn 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
8 Jlunuu nepenaun | BoaHOBOIBI MPSIMOYTOJIBHOTO 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.
Tabmura 5.6. — Buabl caMocToSTeIbHOU PabOThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN
Ha3zBanus .
Bunael camocrositensHoit | Tpynoemkocts, | opmupyembie
pazzenos (Tem) DopMBI KOHTPOJIA
S O—— paboThI q KOMIIETEHIINHU
S cemecTp
1 OcHOBHEBIE ITonroroBska K 1 OIIK-1, IIK-3 TectupoBanue
XapaKTePUCTUKU  |TECTHPOBAHUIO
AHTCHH U
ycrpoiicts CBY Hroro 1
2 DJIeMEHTHI ITogroroska k 1 OIIK-1, IIK-3 TectupoBanue
o0rieit Teopun TECTUPOBAHUIO
aHTCHH Hroro 1
3 Jlunerinbie [ToaroroBka k 1 I1K-3 JlaGopaTopHas
AHTEHHBI nabopaTopHO# padoTe, paborta
HaIMCcaHUe OTYeTa
Hanucanue otuera no 1 [1K-3 Otyer no
nabopaTopHoii paboTte nabopaTopHOi
pabote
ITonroroBka k 1 I1K-3 TectupoBanue
TECTUPOBAHUIO
Hroro 3
4 AneprypHble ITogroroska k 1 I1K-3 TectupoBanue
AQHTEHHBI TECTUPOBAHUIO
Brimonnenue 1 I1K-3 IIpakTrueckoe
MPAKTUYECKOTO 3a/TaHUS 3a/1aHue
Hroro 2
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5 AHTEHHBIE [ToaroroBka k 1 [1K-3 JlabopaTopHas
peméTKu naboparopHoil pabore, pabora
HaIycaHue oTyeTa
Harmmcanue oTuera mo 1 IIK-3 OTuer no
nabopaTopHoO# paboTe nabopaTopHOH
pabore
IToaroroBka k 1 IIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 3
6 CBoiicTBa [ToaroroBka k 1 [1K-3 JlaGopaTopHas
HaIPaBJISIOIINAX nabopaTopHO# padoTe, paborta
BOJIH HanycaHue oTdeTa
Hamnucanue oryera no 1 IIK-3 OTyer no
naboparopHoil pabote nabopaTopHOit
pabote
IloaroroBka x 1 OIIK-1, IIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 3
7 Hanpasisiromue | BeimosineHue 1 I1IK-3 [IpakTrueckoe
CHCTEMBI MPAKTHYECKOTO 3aJaHus 3a7aHue
ITonroroBka K 1 I1K-3 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 1 ITK-3 JlaGopaTopHas
nabopaTopHO# pabdoTe, paborta
HanycaHue oTyeTa
Hamnucanue oryera no 1 IIK-3 OTyer no
naboparopHoil pabote nabopaTtopHOit
pabote
Hroro 4
8 JIunuu nepegaun |Hanucanue otyera mno 2 OIIK-1, IIK-3 Otyer 1O
KOHEUYHOU JJIMHBI  |J1abopaTopHOi paboTe nabopaTopHOH
pabore
ITogroroska k 1 OIIK-1, IIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 3
Hroro 3a cemectp 20
IToaroroBka u cmaua 36 DK3aMeH
JK3aMcHa
Hroro 56

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNHU AUCHHUIIMHBI,

CooTBeTcTBHE KOMMETEHINH, GOPMUPYEMBIX MPU U3YUECHUU NUCHUIUIUHBI, U BUIOB 3aHSATUH

M BUI0B 3aHATHH

MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, (OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHITUH
Bunet yaeOHOM nesTeIbHOCTH
dopmupyemble
Jlek. | Ilpak. | Jla6. | Cam. @®opMBI KOHTPOJIS
KOMITETCHIITUH
3aH. 3aH. pao. pao.
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OIIK-1 + + + + JlaboparopHas pabora, OT4er 1o
naboparopHoii pabore, TectupoBanue,
DK3aMeH

ITK-3 + + + + JlabopaTtopHas padota, OT4yeT 1o

nabopaTopHoi padote, [IpakTudyeckoe
3aganue, TectupoBaHue, JK3aMeH

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs

6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

BbannbHble onleHkH U1t GOpPM KOHTPOJISt IPECTABICHBI B Ta0uie 6.1.
Tabnuua 6.1 — bambHbIE OLIEHKH

o . MaxkcuMalbLHBIN
MakcumanbHbIN MakcumanbHbIN
OaJut 3a rnepuos Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-y1o0 KT ¢ OaJut 3a repuo.
mexnay 2KT u Ha CEeMEecCTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
S cemecTp
JlaGopartopnast pabota 0 5 5 10
[IpakTHyeckoe 3a1anue 10 10 10 30
TectupoBaHue 5 5 5 15
Otuet no mabopaTopHOM 0 5 10 15
pabote
DK3aMeH 30
HToro MakcumyM 3a 15 25 30 100
nepuos
Hapacraromum nrorom 15 40 70 100
6.2. Ilepecuer 6a/U10B B OLIEHKH 32 TEKYIIMA KOHTPOJIb
[TepecueT 6anIoOB B OLIEHKH 3a TEKYIIUH KOHTPOJIb IIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb
banner Ha naTy TEKymero KOHTPOJIs O1eHka
>90% oT MakcuMalIbHOI cyMMBbI OaitoB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUMaNbHOI cyMMBI OaiioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaitoB Ha naty TK 2

6.3.

6.3. [lepecuer cyMMbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajjaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY

Hrorosas cymma 6asios,

Ornenka YYUTBIBACT YCIICITHO CTAaHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnU4HO) (3aYTEHO) 90—-100 A (0oTAM4HO)

4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)

3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO)

Huxe 60 0amwios

F (HeynoBIeTBOPUTEIHHO)
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. Antennsl u ycrpoiictBa (CBY): pacueT U u3MepeHue XxapakTepucTHK : yueOHoe mocodue s
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
nocryna: https://urait.ru/bcode/492640.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

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

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKUE MOCOOUs

1. AHTeHHBI U Quaepsl: YueOHO-MeTOAMYECKOe TocoOue mis npakTudeckux 3ansatuii / . T
lNomun - 2018. 236 <c¢. [DnexkrtpoHHB# pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/8324.

2. WccnenoBanue GeppuUTOBBIX BEHTHIICH U ITUPKYIATOPOB: PYKOBOACTBO K JIabopaTopHO# paboTte
I CTYJCHTOB TEXHUYCCKHUX HAIMPABJICHWH MOATOTOBKHM W crnenuainpHOocTel / E. XKeuer, B. A.
TpyObuenunoB, A. B. ®@areeB - 2024. 20 c. [DnekTpoHHBINH pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/10915.

3. UccnenoBanue kodpdunmenTa ycuieHus pynopHBIX aHTeHH: PyKOBOJCTBO K J1abOpaTOpHOM
paboTe IS CTYJICHTOB TEXHUYECKUX HaIpaBJICHUN MOATOTOBKH M cnienuanbHocTei / E. Xeues, B. A.
TpyOuenunoB, A. B. ®@areeB - 2024. 27 c. [DnekTpoHHBIU pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/10901.

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

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

7.3.2. YyeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKHEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yUaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M1 HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3peHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s T ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUN OUCHUILIMHBI PEKOMEHIyeTCs 00palaThbCsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe ofdecrnedyeHre JUCHMIITIHHbI
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8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHo-nccaenoBaTenbekas Jadoparopus "MHUKPOBOIHOBAsI TEXHUKA': ydeOHast ayIUTOPUS IS
MPOBEACHUS 3aHATHN JCKIIHOHHOTO TUTIA, Y4eOHas ayJUTOPHS [Tl TIPOBEICHUS 3aHATHH MPAKTHIECKOTO
TUMA, yaeOHas ayauTOpHUs JUIsl TIPOBENICHUS 3aHATUN Ja0OPATOPHOTO THUIIA, yueOHAs ayJuTOpUs IS
MPOBEICHUS 3aHIATHI CEMHHAPCKOTO TUIA, TOMEIIEHHUE I KypCOBOTO MPOSKTUPOBAHUS (BBHITIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl TPOBEACHUS TPYNIOBBIX M WHAWNBUIYAJIbHBIX KOHCYJIbTAINH,
TOMEIICHUE JIJIs MPOBEACHUS TEKYIIETO KOHTPOJISI M MPOMEKyTouHOM arrectaunu; 634034, Tomckas
obnacTts, T. Tomck, Bepmununa ynuna, 1. 47, 328 ay.

Onucanue nMeroerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocmmmorpad GDS-71022;

- Nsmepurens 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;

- N3mepurens P2-60 - 2 Onoka;

- Usmepurens P5-12;

- Usmepurensuast nunus P1-27;

- BekropHhbiii ananuzaTop cursanoB P4AM-18;

- OnopHO-TIOBOPOTHOE YCTPOUCTBO;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Micran Graphit;

- Microsoft Office 2010;

- Microsoft Windows 8§;

- PTC Mathcad 15;

- Qucs;

- Scilab;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecneuyeHue 1Jisi JJa0opaTOPHBIX padoT

Y4ebHo-uccaenoBarenbekas gadboparopust "MuUKpOBOTHOBasS TeXHHUKA": yuyeOHas ayIuTOpUS IS
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasi ayAUTOPHSI TSl TPOBEICHUS 3aHATUN MTPAKTUUYECKOTO
TUMa, yuyeOHasi ayIUTOpUS I MPOBEACHUS 3aHATHI 1abOpaTOPHOTO TUMA, YueOHAasl ayAUTOPHUS A
MIPOBEACHUS 3aHATUH CEMHUHAPCKOTO TUIIA, TTOMEIIEHUE AJI1 KypPCOBOT'O MPOEKTUPOBAHUSI (BBITIOIHEHUS
KYpCOBBIX PaboOT), MOMEIIEHHUE AJIsi TPOBEACHUS TPYNIOBBIX U WHAMUBUAYATBHBIX KOHCYJIbTAIUMH,
MOMEIIEHUE JJIs MPOBEAEHUS TEKYIIETO KOHTPOJISI U IpoMexKyTouHoM arrectaunu; 634034, Tomckas
obnactb, T. Tomck, Bepumauna ynuna, a. 47, 328 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:
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- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- Ocmmmtorpad GDS-71022;

- U3meputens P2M-18;

- 'eneparop curnana 33522A;

- Bomer™meTp nud. GDM 8145;

- U3meputens P2M-04;

- Ananuzatop cnekrpa CK4M-04;

- Ocmmmtorpad nudposoit MS07104;

- MynsTumetp nudponoii 34405A;

- Ucrounuk nuranusg GPD-73303S;

- 'eneparop ['4-126;

- Usmeputens P2-60 - 2 6moka;

- U3mepurens P5-12;

- U3mepurenwvHas muaus P1-27;

- BekTopHslil aHanuzatop curiainoB P4AM-18;
- OnopHO-NMOBOPOTHOE YCTPOMCTBO;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

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

- Microsoft Office 2010;

- Microsoft Windows 8§;

- PTC Mathcad 15;

- Qucs;

- Scilab;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSATeIbHOM padoThI

Jlist caMoCTOSTeNbHOUW pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 107 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCneYnuBalOT JOCTYI B 3JIEKTPOHHYIO
nHpopMaoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHUe AUCIUILIMHBI JIMIIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI M MHBAIHIAMH
OCYIIECTBIISIETCS C UCTIOJIB30BAaHUEM CPEJICTB OOYUEHUS OOIIEro U CIEeIHaIbHOTO Ha3HAYCHHUSI.

[Ipu 3aHATHSIX ¢ O0YUYAIOMIMMHUCS C HAPYUMIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHWJIMBAIOIICH ammaparypbl, MyJIbTUMEIUWHBIX CPEICTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOaBaHUs
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JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIIEHUSIMHU 3PeHUs MPETYyCMOTPEHO MCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSIX BO3MOKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NpH MOMOIIM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIu B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIist o1leHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATEPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f eyljry];;e ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
1 OcHoBuble xapaktepuctuku  |OIIK-1, [TK-3 TectupoBanue [IpumepHBIil nepeueHb
aHTeHH u ycrpoiicts CBY TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
2 DneMeHThI 001Iel Teopun OIIK-1, IIK-3 TectupoBanue [IpuMepHBIil nepeyeHb
AQHTEHH TECTOBBIX 3a/laHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
3 Jlunelinble aHTEHHBI OIIK-1, ITK-3 Jlaboparopnas Tewmbl 1a00paTOPHBIX padOT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB
Otuer 1o Tembl m1abopaTOpHBIX paboT
nabopaTopHOi
pabote
4 AnepTypHble aHTCHHBI ITK-3 [TpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a1aHUE
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
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5 AHTEHHbIE PEIIETKU [TK-3 JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
Ortuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote
6 CBoiicTBa HaMPAaBJISAIOIINX OIIK-1, ITK-3 JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
BOJIH pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
Otuer o Tembl 1abopaTopHBIX pabOT
nabopaTopHOH
pabote
7 Hanpapinsoniye CuCTeMbl I1K-3 Jlaboparopuas Tembl 1a00paTOPHBIX padoOT
pabota
[IpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHne
TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHUM
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
Otuer no Tembl 1abopaTopHBIX paboT
nabopaTopHOit
pabote
8 JIunum nepenaun koneunoit | OIIK-1, TTK-3 TectupoBanue [IpumepHsIil nEpEUYEHD
JUTHHBI TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHaIMOHHBIX
BOITPOCOB
Otuer no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHUS IO
JUCHUIUIMHE NpuBeJeHa B Tadnuue 9.2.
Tabnuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOyUEHHS IO

JUCIIUITIIINHEC
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMUPOBAHHOCTH
Ouenka Bbannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHUS
3HATh YMETb BJIAACTH
2 < 60% ot OTCYTCTBHE 3HAHMI OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UJIH ()parMeHTapHBIE YMEHHUH UITn HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHHE
yMEHHE HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Ilo xakoMy 3aKOHY IpYU U3MEHEHUU YaCTOThl U3MEHAIOTCS IOTEPU B METAILIAX ?
a) IPU YBEJTUYEHUH YaCTOThl YMEHBILIAKOTCS 110 TUHEHHOMY 3aKOHY
0) Mpu yBEIMYEHUU YaCTOTHI PACTYT NPONOPLUOHATIBHO KOPHIO KBAIPATHOMY M3 YaCTOThI
B) NP YBEJIIMYEHUHU YACTOTHI PACTYT JIMHEHHO
I') YMEHBUIAIOTCS IPU YBEIUYCHUU YACTOTHI MPOMOPLUUOHAIBHO KOPHIO KBaJApaTHOMY M3
4acTOTBI

2. TomnmuHa CKHUH-CI0S — TO
a) TOJIIMHA OKCUTHOM MIEHKHU, 00pa3yIoleiics Ha MOBEPXHOCTH METaa
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0) rimyOvHa IPOHUKHOBEHUS TOJIS B METAJUT C YBEJIMYEHUEM €T0 aMIUIUTYbI B pa3
B) T7IyOMHA MPOHUKHOBEHHUS MOJISI B METAJUI C YMEHBLICHUEM €T0 aMILUIUTYbI B € pa3
I) IyOMHA IPOHUKHOBEHUS MOJISl B METAJIJI C YMEHBIIIEHUEM €0 aMIUIUTY bl B 2 pa3a

3. Pe3onancubie ceueHus B JIII — 310 ceyenus, B KOTOPBIX
a) KOMIIOHEHTBI HANPSX)KEHHOCTHU MOJIeH UMEIOT BEeIlleCTBEHHbIE 3HAUCHUS
0) KOMIOHEHTHl HANPSIKEHHOCTH MOJIe MPUHUMAIOT MaKCUMaJlbHbIE WJIM MUHHUMAaJIbHBIE
3HAYEHUS
B) COIPOTUBIICHUE TUHUHU PABHO COMIPOTUBIICHUIO HATPY3KU
') CONPOTHUBIICHNUE JTMHUU SIBIISICTCS BEIIECTBEHHBIM

4. DxBuBasieHTHBIE ceueHus B JIIT — 310 ceuenusi, B KOTOPBIX
a) KOMIIOHEHTBI HANPSX)KEHHOCTHU TMOJIeH UMEIOT BEeIlleCTBEHHbIE 3HAUCHUS
0) KOMIOHEHTHl HANPSKEHHOCTH MOJIe MPUHUMAIOT MaKCUMaJlbHbIE WM MUHHUMAaJbHBIE
3HAYEHUS
B) COIPOTUBIICHUE TUHUYU PABHO COIIPOTUBJICHUIO HATPY3KU
') CONPOTHUBIICHNUE JIMHUHU SIBIISIETCS BEIIECTBEHHBIM

5. Kakum B o011em citydae sSIBJISI€TCS MOJTHOE CONMPOTHUBIICHUE JTUHUH?
a) BEIIECCTBEHHBIM
0) MOCTOSTHHBIM
B) IIEPEMEHHBIM
') KOMIUIEKCHBIM

6. Kakum siBjiseTCSl BOJJHOBOE CONPOTUBIICHUE JIMHUN?
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 TOJHKO TakHe KoJieOaHUs, i KOTOPBIX IO JJINHE
pE30HATOPA YKIIAIBIBACTCS 1IEI0E YUCIIO
a)A
0) M2
B) M4
r) 2A

10. K nuccunaTUBHBIM yCTPOMCTBAM OTHOCSTCS
a) dazoBpamaTenu
0) mepexos
B) aTTEHIOATOPBI
T') HallpaBJICHHbIE OTBETBUTEININ

11. C noMmoIpro Kakoro mnoJisi MOKHO U3MEHUTh HaNPaBJICHUE HUPKYJISIUU B Y -LIUPKYIATOPE?

a) MMOCTOSTHHOTO MarHUTHOT'O
0) mepeMEeHHOT0 MarHUTHOTO
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12.

13.

14.

15.

16.

17.

18.

19.

20.

B) DJICKTPUYECKOTO
T') 3JIEKTPOMArHUTHOTO

BHyTpeHHss 3aada TEOpUHM aHTEHH NMPUMEHHUTEIbHO K JIMHEWHBIM aHTCHHAM O3HadaeT
HAXOKICHUE

a) pacrpeeseHus ot BHyTPH MPOBOIHUKA

0) 3anmacEHHON B aHTECHHE YHEPTUHU

B) pacrpeieIeHUsI TOKa BIOJIb TPOBOIHUKA

T') TEMIIEpaTypbl BHYTPEHHHX IIIyMOB

Kakyro nossipu3zanuio Ha3pIBalOT Bpallaroniencs?
a) TOPU30HTAITBHYIO

0) HaKJIOHHYIO

B) KPyTOBYIO

T') JUTUNTHYECKYIO

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

0) y TOpU30HTAIBHOM

B) Y HAKJIOHHOM

T') Y SJUTANITHYECKON

[IpaBrIbHBIE COOTHOIICHUS MEXKIY KO3 (DHUITMEHTAMH YCUIICHUsI, HAIPABICHHOTO JACHCTBUS U
MOJIE3HOT'O ICUCTBUSL:

a) KH/[ = KIIJI * KY

6) KY = KITJJ*KH/I

B) KITJI = KH]I / KY

r) KIIJ=KY /KH]

[IymoBas TeMmiepaTypa aHTeHHBI — 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 3 aHTEHH B OCEBOM PEKHUME U3IyUYCHUS 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 monspuszanuio B 0OCEBOM peXHUME U3IYUEHHUS MMEIOT CIUpajbHble aHTEHHBI B
HamnpapjieHuu Makcumyma JIH?

a) BEPTUKAJIBHYIO

0) HaKJIOHHYIO

B) KPYTOBYIO

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 AaHTCHHBI.

Kaxoit mpodune nMeet Masoe 3epkajo B Kiaccuieckoit cxeme Kaccerpena?
a) chepudeckuit
0) mapaboauYeCKuid
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

B) THUNEPOOTMUECKHI
T') SJUTMIITHYECKHUH.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. JInHum nepenauu: onpeneneHue; peryspHble, HEPETYISPHbIE, OJHOPOJHbBIE, HE OJHOPOIHBIE.

OTKpBITBIE, 3aKPBITHIE — X IOCTOMHCTBA U HEJOCTATKU, IpUMeEHeHus. [IpumMepsl.

PanuonuHusa: nonATue, CTPyKTypHas cxema, npuMepbl. [JOCTOMHCTBA U HEJOCTATKU II0
CpPaBHEHHUIO C (UIACPHBIMU JUHUAMHU. [IpUHIUN FIEKTPOIUHAMUYECKOT'O MOJOOUS U €ro
UCIIOJIB30BAaHUE IIPU PACUETax U KCIEPUMEHTAIbHBIX UCCIIEIOBAHUIX.

OcHOBHBIE TapaMeTpbl U XapaKTEPUCTHUKU (UIEPOB: THIBI BOJH, NHCIEPCUOHHAS
XapaKTEepUCTUKA, 3aTyXaHHUE, JJIEKTpUUYECKas INPOYHOCTb, NpEJeibHas U AONYyCTUMAas
MOIIIHOCTH, BOJIHOBOE COIIPOTUBIICHUE, IIOTOHHBIE MapaMETpPhL.

Marematnueckast Moaens nunHuil nepegaun CBY. OcHoBHBIE TpeGOBaHUS, IPEABABIIEMbIE K
bunepHbIM TUHUAM. YacTOTHBIE 3aBUCUMOCTH 3aTyXaHUs B IPOBOJHUKAX U JUIJIECKTPHKAX.

. O0BsicHuTe, TOYEMYy OOBIYHO pa0OTAIOT HAa BOJHE OJHOTO THIIA, B YACTHOCTH OCHOBHOTO. B

KaKHX Ccly4yasx paboTaloT Ha BOJIHAX BHICIIMX TUMOB? B KakMX JTMHUIAX UMEET MECTO TUCTIEPCHUs
U B ueM mposisisiercs? Kak oHa BIMsET Ha pacCIpOCTPaHEHUE CUTHAIOB?

. I[BYXHpOBOIIHaSI 1 KOaKCHaJIbHaA JIUHHH. BOJIHA OCHOBHOI'O THUIIAa, €€ AJIMHA U (baSOBaSI

CKOpPOCTb, BOJTHOBOE CONPOTHUBIICHHE, MOTOHHBIE MMapaMeTphl. Y CIOBUE pabOThl Ha BOJHE
OCHOBHOT'O THIIAa B KOAKCUAIBHOM TMHUU. MapKUpOBKa KOAKCHAIbHBIX KaOemei.

. ITonockoBrie u MHKPOIIOJIOCKOBBIC JIMHUU: Pa3HOBUJIHOCTH, BOJIHA OCHOBHOT'O THUIIA, €€ NJIMHA U

¢a3oBast CKOpOCTb, BOTHOBOE CONPOTUBIICHUE, IOTOHHBIE TApaMETPhl, CTPYKTYpa MOJIL.
BoaHOBOIBI MPSAMOYIOJIBHOIO CEY€HUs. TUIBI BOJIH, KPUTUYECKUE JUIMHBI BOJH. BonHa
OCHOBHOI'0O THIIA, YCJIOBHME €€ CYILIECTBOBAHMS, CTPYKTypa IOJsA, XapaKTEPUCTHUUECKOE U
BOJIHOBOE€ COIIPOTHUBJICHUS, IIepeAaBaeMasi MOIHOCTb. TEXHOJIOTHUs U3rOTOBJICHUS U CTaHAAPTHI.
IIpumeHeHus.

. BOJIHOBOI[LI KpYTJIOro CCYCHMUA. Turmbr BOJIH, KDUTHUYCCKUC NJIMHBI BOJIH. Bommna OCHOBHOI'OTHIIA,

YCIIOBHUE €€ CYLECTBOBAaHUs, CTPYKTypa IOJIsA, XapaKTEpUCTUUYECKOE U BOJIHOBOE
COIIPOTUBIICHUs, IIepefaBaeMas MOIIHOCTb. TexHomorus u3rorosieHus. [Ipumenenus.
Jluauu nepenayn ¢ NOBEPXHOCTHOU BONHOMU. [IoHATHE MOBEPXHOCTHOM BOJIHBI, €€ JJIMHA U
¢bazoBas ckopocTb, CTpyKkTypa noiis. Ilpumepsr peanusanuii JIII ¢ moBepXHOCTHOM BOJTHOW U
IIPUMEHEHUS.

Huanazonsl anuH BoaH. [lonarue CBY. Tunbl npuMeHsieMbIX B pa3jMuHBIX JUANa30Hax
bunepos. [IoHATHS YKBUBAJICHTHBIX JIMHUW U cXeM. BOJTHOBOI 1 KJIaCCUYECKUH TIOXObI, CBA3b
MEXy HUMHU.

Kosdpunuent orpakenus ot Harpysku, KbB, KCB, conporuBienne TMHUN U COOTHOILIEHUE
mexay Humu. [loBeaenune Moy K03 pUIeHTa OTpakeHus B uaeanbHbIX U peanbHbix JIIT.
Pe3onaHcHbIE ceueHUs], 3HAYCHUs B HUX HAIIPSHKEHHOCTEN T10JIEH U COIPOTUBIICHUN.
Koaddpunuent orpakenus ot Harpysku, KbB, KCB, conporuBienne TMHUN U COOTHOILIEHUE
Mexay HumH. [loBenenue monyns kod(p@uIMeHTa oTpakeHUus B HACaIbHBIX U pealbHBIX
nuHuAX. Pexumel B JIII 1 UX CBA3B C CONPOTUBIICHUEM HATrPy3KH.

14. ®opmyna TpaHchopMaMKi CONPOTUBICHUI ¢ MOSICHEHUSIMU. DKBUBAJICHTHBIC CEUCHUS U
paccTosHUS MEeXAYy HUMHU. BXogHOE compoTHBIEHHE OTpe3ka ¢uaepa, 3HaUeHUs B CiIyyae
peakTUBHBIX Harpy3ok. [loHsTue mieiidos, X BXOIHBIE CONPOTHBIICHUS, TPUMEHEHHUS.
dopmyna TpaHchOpMalWU CONPOTUBJICHUN C MOSCHEHUSMH. Pe30HAHCHBIE CEUCHUS U
paccTosiHusA Mexay HUMU. [IoBeneHre B HUX KOMIIOHEHT HAMPSKEHHOCTH DJIEKTPUYECKOTO U
MarHUTHOTO TIOJIEH, CBSI3b C MOAYJIeM K03 duineHTa orpaskeHus oT Harpy3ku. ConpoTuBiIeHne
JIMHUM B pe30HaHCHbIX ceueHusX u cBa3b ux ¢ KCB u KBB.

VY3KOIOJIOCHOE COIrJIaCOBAHUE AKTUBHBIX HArpy30K. UeTBEpTbBOJHOBBIC IOHUKAKOIIUE U
noBBIIAIONIUE TpaHCchopMaTopsl, uX BkiIoueHus B JIII u BbIOOp 3HAUCHHI CONPOTUBICHUM.
OKBHUBaJEHTHBIE CXeMbl, pacnpeneinenus HanpsbkeHus, KbB nnu KCB Brnoas JIII npu
COIJIaCOBaHUMU.

VY3KONOJIOCHOE COTJIaCcOBAaHUE KOMIIJIEKCHBIX HAarpy3ok. MeToa KOMIIEHCUPYIOUIHX
PEaKTUBHOCTEM, ITOCIIEN0BATEIBHOE U NIapAJIIeIbHOE BKItoueHus ux B JIII.

VY3KONOJIOCHOE COTJIaCcOBAaHUE KOMIIJIEKCHBIX HAarpy3ok. MeToa KOMIEHCUPYIOUIHX
PEaKTUBHOCTEW, UX pean3alys B BOJTHOBOJIHON TEXHUKE, IKBUBAJICHTHBIC CXEMBI.

Tunossle 3neMeHTHl TpakToB CBY: 3KkBUBajeHTHl aHTEHH, PEAKTHUBHBIE HArpy3KH,
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1.

YETBEPTHBOJIHOBHIE METAJUIMYECKUE U30JISTOPBI.
Tunossle 3memMeHTHl TpakTOB CBY: BOJHOBOAHBIE COEIUHEHHMS, TOBOPOTHI, KOAKCHAIBHO-
BOJIHOBOJIHBIE MEPEXObl U MEPEXO bl C MPSIMOYTOJILHOTO BOJTHOBOIA HAa KPYTJIBIM.
CryneHuatsle U IUIaBHBIE coracytonue nepexoasl. Knaccuduxkanus ynpapisiomux yCTpOHCTB.
MexaHnyeckue aTTeHI0aTophbl U (pa3zoBpalaTelu.

Muoronontocauku CBY: miockoctu oTcueta (a3, BOTHOBONW M KIACCHYECKHUN IMOIXOJIBI
OTMCaHUs, HOPMUPOBKA TOKOB U HANIPSKEHUM, aJarolIie U OTPaKEHHbIE BOJIHBI.

BonnoBas marpuna paccesHusi: GU3UYECKUN CMBICT 3JIEMEHTOB, UCIBITATEIbHBIE PEXKUMBI.
[Ipumenenus.

WneanpHble U peanbHble MAaTPUIbl. MaTpuila paccessHUs UA€alIbHOTO BEHTHIISI, (U3NUYECKUM
CMBICII €€ 3JIEMEHTOB.

dyHaaMeHTalbHbIE CBOMCTBA MAaTpPHIl: B3aMMHOCTH, CUMMETPHH, HEIUCCUIIATUBHOCTH;
MOHSITHS, MaTeMaTHYecKue (HOpPMYITHPOBKU, HEOOXOAUMOCTh YUeTa.

HenuccunaTuBHBINA YETHIPEXIIOJIOCHUK: MaTPHUIIbl CONMPOTUBICHUN U paccesiHus. PeakTUBHBIN
MHOTOTOJIIOCHUK.

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

Lupkynarop: NOHITHE, MATPHULIBI pacCesiHUS, YCTPOICTBO, HA3HAYEHHUE U IPUMEHEHUSI.
HanpaBnenHslil OTBETBUTENB: MOHATHE, MAaTPULlIA pAacCeSHUs, YCTPOUCTBO, Ha3HAUYCHUE U
MIPUMEHEHHUS.

JanbHsis1, TpOMEKyTOUHAs ¥ OJIVOKHSS 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 COTPOTUBIICHUE U3ITYUECHHS aHTEHHHBI.

BxonHoe conpoTHBIeHHE aHTEHHBI, CBSI3b C COMMPOTUBICHUEM U3ITYUECHHUS.

DnekTpuueckas npoyHocTh. [IpenenbHas u gomycTuMasi MOIIHOCTH.

[Tonspu3zanus, ee BUIbI, HEOOXOIUMOCTD yueTa Mpu IpUeME.

KH, KIIJI u KY anTtenHsl, onpeneieHus, B3auMOCBSI3H.

JeiicTByromas AJiMHa U Mana3oH paboynx 4acTOT AaHTEHHBI.

[TpuHIMIT ANEKTPOAUHAMUYECKOTO MOAO0US 1 €T0 UCIIOJIb30BAHUE MTPU UCCIIEI0BAHUN AHTEHH.
@dyHIaMeHTaIbHbIe OTPaHUUYEHUS B 001aCTH aHTEHH.

[IpuemHbIe aHTEHHBI. Y CIIOBUS TPUEMa MAKCUMaIbHONH MOITHOCTH.

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

DddexTruBHAS MI0MAb aHTEHHBI, CBs13b ¢ KH]I 1 neiicTByromiei nuHo#M TMHEHHONW aHTEHHBI.
[IlymoBas temnepaTypa anTeHHbI, CBsI3b ¢ KIIJI, myTu ee cHM>KeHuUs.

OcoOeHnHocTH pabOTHl aHTEHH HAa HU3KHUX M BBICOKUX 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 anmuHa, 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 TnHuH, JIH, mpuMeHeHusl.

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

9.1.3. Tembl 1a00paTOPHBIX padoOT

. UccnenoBanue kordpuirenTa yCuaeHust pyrnopHbIX aHTCHH
. MccnenoBanue 00bEMHOI0 pe3oHaTopa

HccnenoBanue quarpaMMbl HalPaBICHHOCTH MapaboInyecKOi aHTEHHBI 10 U3MEPEHHSIM I0JIs B
NaIbHEN U OMKHENR 30HAX
HccnenoBanue heppUTOBBIX BEHTUJICH U IUPKYISTOPOB

9.1.4. TeMbl NpaKTHYECKHUX 3aJaHUI

PacueT napameTpoB peryJsipHbIX JUHUN nepenadn ¢ T-BoJHOU
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2. Pacder mapameTpoB BOJHOBOJHBIX JIMHUH NIEpeIaun

3. Pacuer cornacyromux 3neMeHToB CBY-tpakra

4. PacdeT XapakTEepUCTHUK U MTapaMETPOB JIMHEHHBIX aHTEHH
5. Pacuer xapakTepHCTUK U MapaMEeTPOB allepTyPHBIX AHTEHH

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeamnoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSIPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyara;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryaeHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT NPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHApPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁona}mﬂ K OHCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapyHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBLHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE |  AMCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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