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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IoxroroBka 6akanaBpoB B 00J1aCTH pa3pabOTKU U obecrieueHus: GyHKIMOHUPOBAHUS YCTPOUCTB
CBUY 1 aHTEHH B paJuOTEXHUYECKUX CUCTEMAX.

1.2. 3agauy AUCHUILIUHBI

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

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 quctumiuH: Moayns cnenranbHocTd (special hard skills — SHS).

Nunexc qucuumiunael: 51.0.03.03.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-3. CnocoGeH k OIIK-3.1. 3HaeT MeTo/bI 3HAaeT OCHOBHBIE XapaKTEPUCTUKU U

JIOTUYECKOMY pelleHus 3a/1a4 aHAJIU3a U napaMmeTpsl aHTeHH U ycrpoiicts CBY,
MBIIIEHHIO, pacuera XapaKTepUCTUK AIIEMEHTHI 001 TeOpUH aHTCHH U
000011eHu10, PaAMOAIEKTPOHHBIX CUCTEM U |COBPEMEHHBIE CPEACTBA U3MEPEHUS U
[IPOTHO3UPOBAHHUIO, YCTPOWCTB C IPUMEHEHUEM npoekTupoBanus yctpoiicts CBY u aHTEeHH.
IIOCTaHOBKE COBPEMEHHBIX CPEJCTB

HCCIIEIOBATENBbCKUX U3MEPEHUS U

3a/1a4 U BBIOOPY IIyT€H | [IPOEKTUPOBAHUS

X NOCTHXKCHUA, OIIK-3.2. Ymeer YMeeT aHanu3upoBaTh, MOJAEIUPOBAT U
OCBOCHHIO padOThI Ha AHAJIU3UPOBATH, MPOTHO3UPOBATh MOBEJECHUE

COBPEMCHHOM MOJEIUPOBATh U PaMO’IEKTPOHHBIX CUCTEM M KOMILIEKCOB,
U3MEPUTEIILHOM, IIPOTHO3UPOBATh NOBEJCHUE | BKJIIOYAIOIINX aHTEHHBI U ycTporictBa CBY,
AUarsoCTUCCKOM 1 PAAVOdJIEKTPOHHBIX CUCTEM U | pACCUUTHIBATH OCHOBHBIE MTAPAMETPHI U
TEXHOJOTUIECKOM KOMIIJIEKCOB XapaKTEepPUCTUKHU aHTEeHH U ycTporictB CBY, a
00opynoBaHuH, TaKXXe MMPOBOAUTH U3MEPEHMS ITapaMETPOB U
HCIOIB3yEMOM JJIA XapaKTEepUCTUK aHTeHH U ycTporictB CBY ¢
PELICHNA Pa3INIHbIX HCII0JIb30BAHUEM COBPEMEHHOTO
Hay9HO-TCXHUICCKUX M3MEPUTENILHOTO 000pY10BaHUSI.

337124 B 00nacTu 5 OI1K-3.3. Biazeer HaBbikamu |BiiazseeT HaBbIKamu paboThl HA COBPEMEHHOM
PatO5ICKTPOHHOH paboTBI HA COBPEMEHHOM M3MEPHUTEIHLHOM U IMATHOCTHIECKOM
TCXHUKA 1 M3MEPUTEIILHOM U 000py10BaHKH, HCTIOJIB3YEMOM JIIs
uH(opMAITHOHHO- JIMarHOCTUYECKOM WCCIIEI0BaHNUs aHTeHH 1 ycTpoiicts CBY, a
KOMMYHHKAILHOHHBIX 000pyI0BaHUH TAaK)KE HABBIKAMH HCIIOJIL30BAHUS CUCTEM
TEXHOJIOTHH

aBTOMATHU3MPOBAHHOI'O TPOEKTUPOBAHMS JIISI
MOJIETTUPOBAHUS U IPOEKTUPOBAHUS aHTEHH U
ycrpoiicte CBY.

IIpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX €JUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 5 3a4eTHBIX equHuIl, 180 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smmmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAM YU4SOHOM eI TeIbHOCTH

Bcero |Cemectpsl

Bunapl yueOHOM fesTeabHOCTH
4acoB |5 cemecTp

KonTakTHas aynuTopHas padora o0y4yaomuxcs ¢ npenojaparesieM, Bcero 88 88
JIeKIIMOHHEBIE 3aHATUS 36 36
IIpaxkTHueckue 3aHATUS 36 36
JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 56 56
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ MpenoaaBaresieM, BCero
BrinosiHeHHE TPAKTUUECKOTO 3aJaHUS 20 20
[ToaroroBka Kk TECTHPOBAHUIO 16 16
[ToaroToBka k mabopatopHoO padboTe, HATMCAHUE OTYETa 10 10
Hanucanue otueta o nabopaTtopHoii padote 10 10
IToaroroBka M ciava 3x3amMeHa 36 36
Oo0mast Tpy10eMKOCTh (B Yacax) 180 180
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Oo0mas TpyaoemMkocTh (B 3.€.) 5 5

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JIesTeIbHOCTH NMPUBECHA B
tabymue 5.1.
Ta6muma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus pasznenos (Tem) f;{K_. [Tpak. | JIa6. | Cam. Bcer(%;aCOB dopMupyemsbie
JUCLUTUINHBI u > | 3aH., 4 | pab. |pab., u SK3aMeHa) KOMIIETEHIIUU
5 cemecTp
1 Pagnorexuuueckue 8 4 - 4 16 OIIK-3

XapaKTEPUCTUKH U MTapaMeTphbl
nepeaaronuX aHTeHH

2 Pamnorexunyeckue 6 4 - 4 14 OIIK-3
XapPaKTEPUCTUKH U TTapaMETPBI
MIPUEMHBIX aHTEHH

3 JIuHeliHble aHTEHHBI 4 4 4 10 22 OIIK-3
4 AnepTypHble aHTECHHBI 4 4 4 8 20 OIIK-3
5 AHTEHHbBIE PEIIETKU 4 6 - 10 20 OIIK-3
6 OCHOBHbIC MTOHSTHUS TEOPUU 2 4 - 8 14 OIIK-3
MUKPOBOJHOBBIX LIeTIeH
7 MHUKPOBOJIHOBBIE JIBYXIIOJIFOCHUKH 4 4 - 4 12 OIIK-3
Y MHOTOTIOJIFOCHUKHU
8 deppUTOBBIE MUKPOBOJIHOBBIE 4 6 8 8 26 OIIK-3
YCTpOKCTBA

Uroro 3a cemectp| 36 36 16 56 144

Htoro| 36 36 16 56 144

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Ta6ymna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JCKIIHSIM)

Hazpanwms paznenoB | Comepikanue pa3aenon (TeM) JUCIUTLIIMHBI Tpynoemxocrs dopmupyemblie
(TeM) TUCLMILIAHBI (B T.4. IO JICKIIHSIM) (neKIOHHEIE KOMIIETEHIIUH
3aHATHS), U
S cemecTp
1 Pagnorexuunueckue Hasznauenus nepenarommx aHTEHH U UX 8 OIIK-3
XapaKTEPUCTUKU U ¢dbynkuun. luarpaMmbl HalpaBICHHOCTH
napameTpbl nepenaronieit anteHHbl. Koaddurment
MepeaarouX aHTCHH HaIPaBJIEHHOTO ACHCTBUSA U KOADPHUITUEHT
YCHJICHHS TIepeIaroieii anTeHHbl. Dda3zoBas
JarpamMma HanpaBJICHHOCTH aHTCHHBI.
Hroro 8
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2 PaguorexHuyeckue
XapaKTEPUCTUKU U
napameTpbl IPUEMHBIX
aHTEeHH

OcobenHocTr (yHKIMOHUPOBAHUS
aHTEHHBI B pexuMe npuema. /luarpamma
HAIpPaBJIEHHOCTH IPUEMHOMN aHTEHHBI U €€
napaMeTpbl. DKBUBAJICHTHAs CXEMa
IIPUEMHOMN aHTEHHBI, €€ YHEPreTUUECKUE
xapakrepucTuku. Ilonstue o
MPOCTPAHCTBEHHOM, YaCTOTHOM U
MOJIIPU3ALMOHHOM COIIaCOBaHHOCTHU
nepeaaronen ¥ IpueMHON aHTEeHH.

OIIK-3

Hroro

3 JIuHeliHble aHTEHHEI

OOu1re cBeCHUS U TUIIBI JIMHEHHBIX
anTeHH. [lose u3iyyeHus JIMHEMHOU
aHTEHHBI. /[lnarpaMmbl HalIpaBIEHHOCTH
JIMHEUHBIX aHTCHH.

OIIK-3

Hroro

4 AnepTypHbIE€ aHTCHHBI

OOmrre cBeIeHUs, METOIbI pacyeTa Mo
W3JTYYCHUs anepTypHbIX aHTeHH. [Tome
U3JTYYCHUS TUIOCKOTO PacKphIBa, €T0
AIIEKTPHUYECKHUE MapaMeTphl. JmarpaMmmsl
HaIPaBJICHHOCTH MPSMOYTOJILHOTO U
KPYTJIOBO CHH(A3HOTO pacKpbiBa. BimsiHue
(ha30BBIX UCKAKECHHM.

OIIK-3

Hroro

5 AHTEHHBIE PEIIETKU

OOmu1re cBeICHUS M TUIIBI aHTEHHBIX
pewerok. Teopema nepeMHOKEHUS
JlMarpaMm HanpasiieHHOCTH. [loie
M3JIy4eHUS IPSIMOJIMHEUHON aHTEHHON
pelieTky. AHTEHHbIE PELLETKU
MIONEPEYHOI0, OCEBOI'0 U HAKIIOHHOTO
n3nydenus. [lnockas aHTeHHasl pemierka.

OIIK-3

Hroro

6 OCHOBHBIE TOHATUA
TEOPUU MUKPOBOIHOBBIX
nenei

DOKBHBAJICHTHBIE HANPS)KEHUS U TOK B
nuHun nepenayn. KoadduuneHTsr
OTpa)KEHMs U CTOsIIeH BOJIHBI. BxonHoe
COIIPOTHBIICHHE U CONPOTHUBIICHHE
Harpysku. Jluarpamma rnoJyiHbIx
CONIPOTUBJICHUM.

OIIK-3

Hroro

7 MUKpOBOJIHOBBIE
JIBYXITOJIFOCHUKH U
MHOTOMOJIIOCHUKN

OkBuBajieHTHas cxeMa. CoriiacoBaHHEBIE
Harpy3ku. PeakTHUBHBIC IBYXITOJFOCHUKH.
PE30HAHCHBIE ABYXITOTFOCHUKH.

OIIK-3

Hroro

8 deppUTOBBIE
MHUKPOBOJIHOBBIE
YCTpOKCTBA

TeH30p MarHUTHOM NMPOHULAEMOCTH
HamMarHu4eHHoro ¢geppura. eppuToBbIC
BeHTHIIU. DeppuToBbIe Ga3zoBpaIaTesu.
@eppUTOBBIE HUPKYJIATOPBI. PEPPUTOBBIE
PEe30HATOPHI M (PHUIIBTPHI.

OIIK-3

Hroro

Hroro 3a cemectp

36

Hroro

36
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5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HaunMmeHnoBaHue npakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HaumeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

Hassanwus pasnenos HanmenoBanue npaktudeckux 3aHatuid | TpygoeMkocts, | @opMupyeMsie
(TeM) TUCLUIUIMHEI (ceMuHapoB) q KOMIIETEHIIUH
S cemecTp
1 PaguoTrexHu4uecKue OCHOBHBIE TEOPETUYECKHUE CBEJACHUS U 4 OIIK-3
XapaKTEPUCTUKU U pacueTHble cooTHoleHus. [lepenatomniue
napaMeTpbl AQHTEHHBI. DJIEKTPUYECKU MaJlble
NepeaolX aHTEHH U3ITy4daTesId. AHTEHHBI B pEXUME
neperavu.
Hroro 4
2 PangnorexHu4eckue IIprieMHbIE aHTEHHBI. AHTEHHBI B PEKUME 4 OIIK-3
XApaKTEPUCTHKU U IIpUeMa.
:EIT):Z[;TpH IIPUEMHBIX Ttoro 4
3 JIuneiinble anTeHHbl  |JIuHeWHbIe aHTeHHBl. CUMMETPUYHBII 4 OIIK-3
AIIeKTpUYEeCKHil BUOpaTop. JInneitHas
nieneBas aHTeHHa. L{unuHapuueckas u
KOHHUYECKasi CIIUPAJIbHBIE AHTEHHBI.
JudnekTpudeckue CTepKHEBbIE AHTEHHBI.
Hroro 4
4 AneprypHble aHTEHHBI | AIepTypHBIE aHTEHHBI. [[1ockue 4 OIIK-3
M3ITy4arolUe pacKpbIBbl. BOIHOBOIHEIE
M3ITy4aTeNId U PyHOPHbIE aHTCHHBI.
3epKaibHble aHTEHHBI. JINH30BbIE
AQHTCHHBI.
Hroro 4
5 AuTeHHbIC pelIETKH | AHTEHHbIE peleTku. Teopema o 6 OIIK-3
IIEPEMHOXKCHUH JUarpamMm
HanpaslieHHOCTH. Crucrema u3 AByX
BUOpaTOpoB. JINHEIHBIC SKBUANCTAHTHBIC
pewmeTku. JIupeKTopHbIe U
JIOTOIIEPUOINYECKUE AHTCHHBI.
BonHOBOAHBIE IIETIECBBIC AaHTCHHBIE
pewetku. [Tnockue pemerku.
Uroro 6
6 OcHoBHbIE IOHATHUA | OCHOBHBIE TEOPETHUUECKUE CBEACHUS U 4 OIIK-3
TEOPUU MUKPOBOJIHOBBIX | pACYETHBIE COOTHOIIEHHUS.
Lemnen JIByX1IpOBOJHBIE JIMHUU NIEPENAYN.
KoakcuanbHble TMHUN EpEIadH.
ITonockoBbIEC TUHUU NIEPENAUN.
JIByXIIpOBOJHBIE JINHUU NIEPEIAYH.
KoakcuanbHble TMHUY EPEIAUH.
ITonockoBbIe TUHUU NIEPENAYN.
Htoro 4
6
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7 MHUKPOBOJIHOBBIE @unepsl 6€3 norepb. Puaepsl ¢ 4 OIIK-3
JIBYXITOJIFOCHUKH U OMHUYECKUMHU noTepsaMu. [Ipumenenue
MHOTOMOJIOCHUKN KpYroBBIX AuarpaMM. BonHoBoibI
IPSIMOYTOJIBHOTO ceueHUs. BoIHOBOIbI
KpyTJIOTO ce4eHUs. BOIHOBOBI
IPSIMOYTOJIBHOTO ceueHUs. BoIHOBOIbI
KPYTJIOr0 CEYEHHUS.

Hroro 4
8 deppUtoBbIe OCHOBHbIE TEOPETUYECKHUE CBEACHUS U 6 OIIK-3
MUKPOBOJIHOBBIE pacyeTHbIe COOTHOUIEHUS. Y 3KOMOJIOCHOE

yCTpoiicTBa coruacosanue. llIupokononocHoe
COIIACOBAHUE. ¥Y3KOIOJIOCHOE
corsiacoBaHue. YeTBEpTHBOIHOBBIE
TpaHc(hOopMaTOpbl U KOMIIEHCUPYIOIINE
PEaKTUBHOCTH. Y 3KOIIOJIOCHOE
corziacoBanue. IIpuMenenne KpyroBbix
nuarpamm. [lupokononocHoe
COIJIaCOBAaHUE aKTUBHBIX Harpys3oK.

Hroro 6
Hroro 3a cemectp 36
Hroro 36

5.4. JlabopaTopHbIe 3aHATHSA

HanmenoBanue nabopaTopHbIX paboT rnpuBeieHO B Tabnue 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT

Ha3zBanus pasnenos dopmupyemble
(TeM) AMCHHITHHb HaumenoBanue nabopatopHsIx padoT | TpyrnoeMKocTs, 9 KOMITETCHIIHI
S cemecTp
3 JIuHeliHbIe aHTEHHBI UccnenoBanue korpdumnmeHTa 4 OIIK-3
YCUJICHUS PYHOPHBIX aHTEHH
HUtoro 4
4 AneptypHsble aHTeHHb! |MccnenoBanue nuarpaMMbl 4 OIIK-3
HaNpaBJICHHOCTH MapabOINIeCcKOM
AQHTEHHBI 110 U3MEPEHUSIM TI0JIS B
JanbHEN U OJIMKHEN 30Hax
Hroro 4
8 deppUTOBBIE HccnenoBanue 00beMHOTO 4 OIIK-3
MHUKPOBOJIHOBBIE pe3oHaTopa
yCTpO¥CcTBa HccnenoBanue GpeppuTOBHIX 4 OIIK-3
BEHTHJICH U IIUPKYJIATOPOB
Hroro 8
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npegycmorpeHo y4eOHbIM IIIaHOM
5.6. CamocTosiTesibHass paboTa

Bunbl camoctoATensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TPECTaBICHBI B
tadiuue 5.6.
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Tabmuma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh U (hOPMHUPYEMBIE KOMIETEHITUN

Ha3Banus paznenos | Bunsl camoctosrensHol | Tpynoemkocts, | @opmupyemslie
@OpMBI KOHTPOJIA
(TemM) MUCHIUTUTAHBI paboThI q KOMIIETEHLINU
5 cemecTp
1 Pagunorexuuueckue |BrimoiaHeHue 2 OIIK-3 [IpakTueckoe
XapaKTePUCTUKU U MPaKTUYECKOTO 3aaHUs 3a/laHue
napaMeTpbl IToaroroBka K 2 OIIK-3 TectupoBanue
nepeaaromux aHTCHH | TecTUPOBAHUIO
Hroro 4
2 Paguorexnndeckue |Brimonnenue 2 OIIK-3 [IpakTrueckoe
XapaKTePUCTUKH U MPaKTUYECKOTO 3aaHUs 3a/laHue
napaMeTpbl IToaroroBka K 2 OIIK-3 TectupoBanue
MMPUCMHBIX aHTCHH TECTUPOBAHUIO
Hroro 4
3 JIuneiinble anteHHsl | [loaroroska k 2 OIIK-3 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYETa
Hanucanue oryera no 2 OIIK-3 Ortuet no
nabopaTopHoi padboTe nabopaTtopHOit
pabore
Brinonnenue 4 OIIK-3 [IpakTrueckoe
MPAKTHYECKOTO 3aJaHus 3aJjaHue
IToaroroBka k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 10
4 AneptypHbie [ToaroroBka k 2 OIIK-3 TectupoBanue
AHTCHHBI TECTUPOBAHUIO
Beimonnenue 2 OIIK-3 [IpakTrueckoe
MPaKTUYECKOTO 3aaHUs 3a/laHue
[ToaroToBka k 2 OIIK-3 JlabGopaTopHas
nabopaTopHo# pabdorTe, pabota
HaIMCaHUE OTYETa
Harnncanue otyera no 2 OIIK-3 Ortuer no
nabopaTopHoi paboTe nabopaTopHOH
pabore
Hroro 8
5 Anrenssie pemétku | [logroroBka 2 OIIK-3 JlabGopaTopHas
nabopaTopHo# pabdorTe, paborta
HaIMCaHUE OTYETa
Harnncanue otyera no 2 OIIK-3 Ortuer no
nabopaTopHoi paboTe nabopaTopHOH
pabore
IToaroroBka k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Brimosinenue 4 OIIK-3 [IpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3aJlaHue
Hroro 10
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6 OcnoBuble noHsATUs |[logroroska 2 OIIK-3 JlabGopaTopHas
TEeopun naboparopHoii pabore, pabora
MHUKPOBOJHOBBIX HaIMCaHUE OTYETa
nenen Hanwucanue oTyeTa 1o 2 OIIK-3 Oryer mo
nabopatopHoii pabore nabopatopHoit
pabote
Brimonnenue 2 OIIK-3 [IpakTrueckoe
MPAKTHUYECKOTO 3aJaHuUs 3a/jaHue
IToaroroBka K 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 8
7 MukpoBOiHOBBIE | BeImonHenue OIIK-3 IIpaxTrueckoe
JIBYXIIOJIFOCHUKH U MPAKTUYECKOTO 3aJaHuUs 3a/jaHue
MHOI'OIIOJIIOCHUKU IToaroroBka k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Htoro 4
8 deppUTOBBIE IToaroroBka k 2 OIIK-3 JlaGopatopHas
MHUKPOBOJIHOBBIE nabopaTopHoii pabote, pabota
yCTpOKCTBa HaAIMCaHUe OTUeTa
Hanucanue otyera no 2 OIIK-3 Ortuer no
nabopaTopHoi padboTe nabopaTtopHOit
pabore
[ToaroroBka k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Brimonuenue 2 OIIK-3 [IpakTrueckoe
MPAKTHUYECKOTO 3aJaHuUs 3a/jaHue
Hroro 8
Hroro 3a cemectp 56
IToaroTroBka u caaua 36 DK3amMeH
HK3aMEHa
Hroro 92

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHHU AUCHHUIIMHBI,

CooTBeTcTBHE KOMMETEHINH, GOPMUPYEMBIX MPU U3YUEHUU NUCUUIUIUHBI, U BUIOB 3aHSATUH

M BUI0B 3aHATHH

MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHOI AeITeIbHOCTH
dopmMupyemsbie
JIek. I[Mpak. JIab. Cam. DopMBI KOHTPOJIA
KOMITETEHITHH
3aH. 3aH. pao. pao.
OIIK-3 + + + + JlaGopatopHas pabota, OT4eT 1no
nabopaTopHoii pabore, [IpakTuueckoe
3aganue, TectupoBanue, JK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs

6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayibHbIe OLIEHKH
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MaxkcumanbHbIN MakcuManbHbIN MaxcHmaibHE(1
DopMBI KOHTPOJIS O6amn Ha 1-yto KT ¢ | Gayn 3a mepuon Oau 32 nepuon Beero 3a
Hayana cemectpa | mexnay 1KT u 2KT mexy 2KT u na ceMectp
KOHEI| ceMecTpa
5 cemecTp
JlaGopatopHas pabota 0 5 5 10
[TpakTnueckoe 3a1aHue 10 10 10 30
TectupoBanue 5 5 5 15
Otuer o nabopaTopHoi 0 5 10 15
pabote
OK3aMeH 30
Nrtoro makcumym 3a 15 25 30 100
Hepuos
Hapacraromum urorom 15 40 70 100
6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[lepecuer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb MPEACTaBICH B Tadnuue 6.2.
Tabnuma 6.2 — Ilepecuer 6AJJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannel Ha 1aTy TEKyIero KOHTPOJIs Onenka
> 90% ot MakcuMaibHOI cymMMbl OamioB Ha naty TK 5
Ot 70% no 89% ot makcuMabHOU cyMMBbI 6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% ot MakcuManbHOI cymMMbl OamioB Ha naty TK 2

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymmbl 6aJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIHUIEe

6.3.

Tabmuma 6.3 — Ilepecuet cymMMbl 6AJIJIOB B TPAIUIIUOHHYIO U MEXIYHAPOAHYIO OLICHKY

HroroBas cymma 6asios,

Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)

9K3aMeH

5 (oTM4HO) (3a4TEHO) 90— 100 A (oTIIMYHO)

4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HEey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO)

Hwuxe 60 6amios

F (neynosnerBoputeabHO)

MemanoBa. — M.: Panuo u cBsi3b, 2001. — 560 c. (Hasmmuune B 6ubimoreke TYCVYP - 33 3k3.).

Corn

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHILINHBI

7.1. OcHoBHAas1 JUTEpPaTYpa

1. Antennsl u ycrpoiictBa (CBY): pacdyeT 1 u3aMepeHUe XapaKTepUCTHK : yueOHoe mocobue s
By30B / 0. E. Murensman, P. P. AGaynnun, C. I'. Ceruyros, C. H. lllaOynun ; nox oOuieii penakuueii HO.
E. Murensmana. — Mocksa : M3parensctBo FOpaiit, 2022. — 138 c. [DnekTpoHHBIH pecypc|: — Pexum
nocrtymna: https://urait.ru/bcode/492640.

7.2. lonoiHUTEIbHAS JTUTEPATYPa

1. CBepXIIMPOKOIOJIOCHBIE MUKPOBOJIHOBBIE ycTpolicTBa/ mox pen. A. I1. Kpenuukoro, B. II.
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2. YcerpoiictBa CBY u antennsl: YueOHuk ans By3os/ J[.M. Bockpecenckuit u ap. — M.:
Pannorexnuka, 2006. — 375¢c. (Hanuuue B ounbauorexke TYCVYP - 20 5k3.).

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

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

2. WccnenoBanue GeppuUTOBBIX BEHTHIICH U IUPKYIATOPOB: 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 kodhdunmenTa ycuieHns pymopHBIX aHTeHH: PyKOBOJCTBO K J1abOpaTOpHOM
paboTe IS CTYJICHTOB TEXHUYECKUX HaIpaBJICHUN MOATOTOBKH M cnienuanbHocTei / E. eues, B. A.
TpyOuenunoB, A. B. ®@areeB - 2024. 27 c. [DnekTpoHHBINH pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/10901.

4. ViccnenoBaHue AuarpamMmbl HalpaBJI€HHOCTH NapaboJInYeCKON aHTEHHBI [0 U3MEPEHUSIM I10JIs B
nanbHeW u OnmkHed 30Hax: PykoBojacTBO k jnabopaTopHOi paboTe A CTYJEHTOB TEXHUYECKHX
HaIpaBJICHUH MMOJATOTOBKH 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
TEXHUYECKUX HAMPABJICHHUI MMOATOTOBKH U cnieranbHocteli / E. XKeues, B. A. TpyOuenunos - 2024. 20 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/10914.

7.3.2. Y4yeOHO-MeTOAUIECKHE IOCOOUS NJIsl JINII
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUECKHEe MaTepUalbl sl CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALINH.

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe Tpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCHUILIMHBI PEKOMEHIYyEeTCs 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 odecrnedyeHre JUCHMIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlns mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHON yueOHOM
Mebenbio. MiMeroTes MynbTUMeInitHOe 000pyI0OBaHUE U yueOHO-HATIIAAHbIE TTOCOOUS, 00eCIIeUnBaOIIe
TEMATUYECKHE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

YueOHo-uccnenoBarenbckas jgadopatopusi "MHUKpPOBOTHOBAs TeXHUKA': yueOHAs ayIUTOPUS IS
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MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasi ayAUTOPUSI IJIsl TPOBEICHUS 3aHATUN PAKTUUYECKOTO
TUMa, yuyeOHasi ayIUTOpUs I NMPOBEACHUS 3aHATHI 1abOpaTOPHOTO TUIA, yueOHasl ayAUTOPHUS AJIs
MIPOBEACHUS 3aHATUN CEMHUHAPCKOTO TUIIA, TOMEIIEHUE AJI1 KypCOBOI'O MPOEKTHUPOBAHUSI (BBIOJHEHUS
KYpCOBBIX paboT), MOMEIIEHHUE AJIsl TPOBEACHUS TPYNIOBBIX U WHAMBUAYATbHBIX KOHCYJIbTAIUMH,
MOMEIIECHUE ISl TPOBEJACHUS TEKYIIEro KOHTPOJIS U MpoMexxyTouHou arrectanuu; 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 328 ayg.

Onucanue uMeroLerocs 000pya0BaHus:

- [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;

- 'enepatop ['4-126;

- Usmepurens P2-60 - 2 6moka;

- U3mepurens P5-12;

- U3mepurenpvHas muaus P1-27;

- BekTopHslil aHanuzatop curiainoB P4AM-18;

- OnopHO-NOBOPOTHOE YCTPOMCTBO;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[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-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpHBIX padoT

VYueOHo-uccaenoBaTenbekas nadoparopus "MHUKPOBOIHOBasE TEXHUKA': ydeOHas ayIUTOpUS IS
MPOBECHUS 3aHATUN JEKIIMOHHOTO TUMA, Y4eOHas ay JUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTHIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN Ja00OpAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBECHUS 3aHATUIH CEMMHAPCKOTO TUIA, TOMEIIEHHUE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIIUH,
IIOMEIIEHNE ISl IPOBEACHUS TEKYILEr0 KOHTPOJ U MpOMeEXyTouHoH attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 328 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocminorpag GDS-71022;

- N3mepurens P2M-18;

- I'enepartop curnana 33522A;

- Bonst™metp . GDM 8145;

- N3mepurens P2M-04;

- Anammzatop cnektpa CK4M-04;

- Ocmunorpad uugposoit MS07104;

- MynbsTumMetp uudposoii 34405A;
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- Ucrounuk nuranusg GPD-73303S;

- 'enepatop ['4-126;

- U3smepurens P2-60 - 2 6moka;

- U3mepurens P5-12;

- U3mepurensHas muaus P1-27;

- BekTopHsliil ananuzatop curiainoB P4AM-18;
- OnopHO-NMOBOPOTHOE YCTPOMCTBO;

- KommiekT 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 POrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTOJB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jleanna npocnekr, 1. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 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 UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINIJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalrOUIMMHCA C HAPYHIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) NMpH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
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JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPraHU3aAUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEro KOHTPOJIS

U MPOMEKYTOYHOM aTTecTalNu

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f g;r;: ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
1 Pagnorexnuueckne OIIK-3 IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUN
XapaKTEPUCTUKH U TTapaMETPBI 3aJjaHue
NepearonuX aHTCHH TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
2 Pagunorexunyeckue OIIK-3 [IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
XapaKTEPUCTUKH U MTapaMeTpPhl 3a/1aHHe
IIPUCMHBIX aHTCHH TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
3 Jluneiinbie aHTCHHBI OIIK-3 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
[IpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/1aHKe
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB
Ortuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote
4 AnepTypHble aHTCHHBI OIIK-3 JlaGopaTopHas Tewmbl 1ab0paToOpHBIX PabOT
pabora
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUN
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
Otuer no Tembl 1abopaTopHbIX pabOT
nabopaTopHOH
pabore
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5 AHTEHHbIE PEIIETKU OIIK-3 JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabora
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
Otuer o Tembl 1abopaTopHbIX pabOT
nabopatopHOit
pabote
6 OcHoBHble noHATHA Teopun  |OIIK-3 JlaGopatopHas Tembl 1abopaToOpHBIX paboT
MUKPOBOJIHOBBIX LI€TIEN pabota
[TpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Otuet no Tewmbl 1ab0paTOpHBIX PabOT
nabopaTtopHOi
pabote
7 MUKpOBOJIHOBBIE OIIK-3 IIpakTryeckoe TeMbl NpakTUYECKUX 3aJaHUI
JBYXTIOJIFOCHUKHU U 3a/laHue
MHOT'OIIOJIFOCHUKH TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
8 ®eppurobie MUKpoBoHOBBIE | OITK-3 Jlaboparopnas Tewmbl 1ab0opaTopHBIX PabOT
YCTpOKCTBA pabota
[IpakTueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
Otuer no Tembl 1ab0paTOPHBIX padoOT
nabopaTopHOI
pabote

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU MIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

JAUCLUILIINHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHPOBAHHOCTH
Onenka bannst 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh | YMETh | BJIQ/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Tlo xakoMy 3aKOHY ITPY U3MEHEHUH 4acTOThI U3MEHSAIOTCS IOTEPU B MeTayax?
a) TpU YBEIMYEHUH YaCTOThl YMEHbBILAIOTCA 110 TUHEHHOMY 3aKOHY
0) Mpu yBEIMYEHUN YaCTOTHI PACTYT MPOIOPLIHUOHATIBHO KOPHIO KBAIPATHOMY M3 YaCTOTHI
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B) IIPU YBEJIMYEHUH YaCTOThI PACTYT JIMHEHHO
I') YMEHBIIAIOTCS MPH YBEIUYEHUHU YAaCTOThl MPOMOPIUOHAIBHO KOPHIO KBAaJApaTHOMY H3
YaCTOTBI

2. ToJmmaa CKUH-CIIOS — 3TO
a) TOJIIIMHA OKCUAHOM MIEHKH, 00pa3yOIICiCsl Ha TOBEPXHOCTH METalIa
0) rryOMHA TPOHUKHOBEHUS TIOJISI B METAJLT C YBEJIMUCHUEM €T0 aMIUIUTYbI B pa3
B) TUIyOMHA TIPOHUKHOBEHUS TIOJISI B METAJIJI C YMEHBIIICHHEM €T0 aMILUTUTY/IBI B € pa3
r) rayOWHa MPOHUKHOBEHHUSI MOJISl B METAJUT C YMEHBIIIEHHEM €ro aMIUIUTYbI B 2 pa3a

3. Pe3onancubie ceueHus B JIII — 310 ceyenus, B KOTOPBIX
a) KOMIIOHEHTBI HANPSX)KEHHOCTHU TMOJIeH UMEIOT BEeIlleCTBEHHbIE 3HAUCHUS
0) KOMIOHEHTHl HANPSIKEHHOCTH MOJIed MPUHUMAIOT MaKCUMaJlbHbIE WM MHUHHUMAaJbHBIE
3HAYEHUS
B) COIPOTUBIICHUE TUHUYU PABHO COIIPOTUBJICHHUIO HATPY3KU
') CONPOTHUBIICHNUE JIMHUHU SIBJISIETCS BEIIECTBEHHBIM

4. DxBuBasieHTHBIE ceueHus B JIII — 310 ceuenusi, B KOTOPBIX
a) KOMIIOHEHTBI HANPSX)KEHHOCTHU TMOJIeH UMEIOT BEeIlleCTBEHHbIE 3HAUCHUS
0) KOMIOHEHTHl HANPSIKEHHOCTH MOJIe MPUHUMAIOT MaKCUMaJlbHbIE WM MUHHUMAaJbHBIE
3HaYEHUS
B) COIPOTUBIICHUE TUHUHU PABHO COMIPOTUBIICHUIO HATPY3KU
') CONPOTHUBIICHNE JIMHUU SIBIISIETCS BEIIECTBEHHBIM

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

6. Kakum siBjII€TCSl BOJJTHOBOE CONPOTUBIICHUE JIMHUN?
a) peaKTUBHBIM
0) BeIIeCTBEHHBIM
B) TTOCTOSTHHBIM
') IEPEeMEHHBIM

7. Ulneitd — sto oTpe3ok uaepa,
a) pa30MKHYTHIM 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 Takue 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) mepexobl
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1.

12.

13.

14.

15.

16.

17.

18.

19.

B) aTTEHIOATOPBI
T') HalpaBJICHHBIC OTBETBUTEIN

C mOMOIIIBIO KaKOTO TOJISI MOYKHO MU3MEHHTH HalpaBJICHUE IUPKYJISIIHAA B Y -IUPKYJISITOpEe?
a) MMOCTOSTHHOTO MarHUTHOTO

0) MepeMEeHHOT0 MarHUTHOTO

B) DJICKTPUYECKOTO

T') 3JIEKTPOMArHUTHOTO

BHyTpeHHss 3aada TEOpUHM aHTEHH NMPUMEHHUTEIbHO K JIMHEWHBIM aHTCHHAM O3HadaeT
HAXOKICHUE

a) pacrpeeseHus oIt BHyTPH NMPOBOIHUKA

0) 3anmacEHHON B aHTECHHE YHEPTUHU

B) pacrpeie]IeHUsI TOKA BOJIb TPOBOIHUKA

T') TEMIIEpaTypbl BHYTPEHHHX IIIYMOB

Kakyro nossipu3zanuio Ha3pIBalOT Bpalaroniencs?
a) TOPU30HTAITBHYIO

0) HaKJIOHHYO

B) KPYyTOBYIO

T') JUTUNTHYECKYIO

VY Kakux nojsipuzanuid BEKTOP COXPAHSIET CBOK OPUEHTAIMIO B MPOCTPAHCTBE?
a) Y BepTUKAJIbHOU

0) y TOpU30HTATBHOM

B) Y HAKJIOHHOM

T') Y SJUTANITHYECKON

[IpaBuIbHBIE COOTHOIICHUS MEXKIY KO3 (DHUIIMEHTAMH YCUIICHUsI, HAIPABICHHOTO JACHCTBUS U
IOJIE3HOT'O IEUCTBUSL:

a) KH/[ = KIIJI * KY

0) KY = KITJI*KH/I

B) KITJI = KH] / KY

r) KIIJA=KY /KH]

[IymoBas 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 BHEIITHHUX IITYMOB IPUEMHON aHTCHHBI

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

0) y MIECTUBUTKOBOM ITMIMHAPUYECKON CITUPATHHOM aHTCHHBI

B) Y TPEXBUTKOBOM KOHMYECKOM CTIMPATLHON aHTCHHBI

') Y IECTUBUTKOBOW KOHMYECKOW CITUPATbHOW aHTCHHBI

Kakyio monspusanuio B 0OCEBOM peXHUME U3IYUEHHUS MMEIOT CIUpajbHble aHTEHHBI B
HamnpaBjieHun Makcumyma JIH?

a) BEPTUKAJIBHYIO

0) HaKJIOHHYIO

B) KPyTOBYIO

T') SJUTUITHYECKYTO.

Kakue THITBI anepTypHBIX aHTEHH B PAJINOIAAIIA30H MPUIILIA U3 ONITHKH?
a) pyIoOpHbBIE aHTEHHBI
0) aHTEHHBI Ha 3aMEIJISIOIINX JIMH3AX
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20.

10.

11.

12.

13.

14.

15.

16.

B) aHTEHHBI Ha YCKOPSIFOIINX JIMH3aX
T') 3epKajbHbIC AaHTCHHBI.

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

0) mapaboIuYECKUiA

B) THUNEPOOTMUECKHI

T') SJUTMIITHYECKHUH.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

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

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

PanuonuHusa: noHaTHe, CTPyKTypHas cxema, npuMepbl. [JOCTOMHCTBA U HEIOCTATKU II0
CpPaBHEHHUIO C (UIACPHBIMU JUHUAMHU. [IpUHIUN FIEKTPOIUHAMUYECKOT'O MOJOO0US U €ro
UCIIOJIB30BAaHUE IIPU PACUETaX U DKCIIEPUMEHTAIbHBIX UCCIIEAOBAHUIX.

OcHOBHBIE TapaMeTpbl U XapaKTEPUCTHUKU (UIEPOB: THIBI BOJH, NHCIEPCUOHHAS
XapaKTEpUCTUKA, 3aTyXaHHe, JJIEKTpUUECKas INPOYHOCTb, NpEJeibHas U AOINYyCTUMAas
MOIIIHOCTH, BOJIHOBOE COIIPOTUBIICHUE, IIOTOHHBIE MapaMETpPhL.

Maremarnueckast Moaens nunHuil nepegaun CBY. OcHoBHBIE TpeOOBaHUS, IPEABABIIEMbIE K
¢bunepHbIM TUHUAM. YacTOTHBIE 3aBUCUMOCTH 3aTyXaHUs B IPOBOJHUKAX U JUIIECKTPHKAX.

. OOBsicHuTe, TOYEMYy OOBIYHO pabOTAIOT HAa BOJHE OJHOTO THIIA, B YACTHOCTH OCHOBHOTO. B

KaKHX Ccly4yasx paboTaloT Ha BOJIHAX BHICIIMX TUMOB? B KakuX JTMHUIX UMEET MECTO TUCIIEPCHUs
U B ueM mposisisiercs? Kak oHa BIMsET Ha pacCIpOCTPaHEHUE CUTHAIOB?

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

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

. ITonockoBrie u MHKPOIIOJIOCKOBBIC JIMHUU: Pa3HOBUJHOCTH, BOJIHA OCHOBHOT'O THUIIA, €€ NJIMHA U

¢dazoBasi CKOPOCTh, BOJTHOBOE COIIPOTUBIICHHE, TOTOHHBIE TTAPAMETPhI, CTPYKTYpa MOJsL.

. BO.HHOBOI[BI NpAMOYTOJbHOI'O CCUYCHUA. Tumsr BOJIH, KPUTUYCCKUC IJIMHBI BOJIH. Bomnna

OCHOBHOI'0O THIIA, YCJIOBHME €€ CYILIECTBOBAHMSA, CTPYKTypa IOJsd, XapaKTEPUCTHUUECKOE U
BOJIHOBOE€ COIIPOTHUBJICHUS, IIepeAaBaeMasi MOIHOCTb. TEXHOJIOTHUs U3rOTOBJICHUS U CTaHAAPTHI.
IIpumeHeHus.

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

YCIIOBHE €€ CYIECTBOBAaHUs, CTPYKTypa IOJIsA, XapaKTEpUCTUYECKOE U BOJIHOBOE
COIIPOTUBIICHUs, IIepeaaBaeMas MOIIHOCTb. TexHomorus u3rorosieHus. [Ipumenenus.
Jluauu nepenayn ¢ NOBEPXHOCTHOU BONMHOMU. [IoHATHE MOBEPXHOCTHOM BOJIHBI, €€ JJIMHA U
¢bazoBas ckopocTb, CTpyKTypa noiis. Ilpumepsr peanuzanuii JIII ¢ moBepXHOCTHOHN BOJIHON U
IIPUMEHEHUS.

Huanazonsl anuH BodH. [lonarue CBY. Tunbl npuMeHsieMbIX B pa3jWuHBIX JUANa30HaxX
bunepos. [IoHATHS YKBUBAJICHTHBIX JIMHUW U cXeM. BOJTHOBOI 1 KJIaCCHYECKUH TIOXOIbI, CBA3b
MEXy HUMH.

Kosdpunuent orpakenus ot Harpysku, KbB, KCB, conporuBienne TMHUN U COOTHOILIEHUE
mexay Humu. [loBeaenune Moy K03 GUIeHTa OTpakeHUs B uaeanbHbIX U peanbHbix JIIT.
Pe3onaHcHBIE ceueHUs], 3HAYCHUs B HUX HAIIPSHKEHHOCTEH T0JIEH U COIPOTUBIICHUN.
Kosdpunuent orpakenus ot Harpysku, KbB, KCB, conporuBienne TMHUN U COOTHOILIEHUE
mexay HumH. [loBenenue monyns koa(p@uIMeHTa oTpakeHUus B HACaIbHBIX U pealbHBIX
nuHuAX. Pexumel B JIII 1 UX CBA3b C CONIPOTUBIICHUEM HATPy3KH.

14. ®opmyna TpaHchopMauK CONPOTUBICHUI ¢ MOSICHEHUSIMU. DKBUBAJICHTHBIC CEUCHUS U
paccTosiHUS MEeXAy HUMHU. BXogHOe compoTHBIeHHE OTpe3ka ¢uaepa, 3HaUeHUs B CiIyyae
peakTUBHBIX Harpy3ok. [loHsTue mieiidos, X BXOIHBIE COMPOTHBIICHUS, TPUMEHEHHUS.
dopmyna TpaHchOpMalWU CONPOTUBJICHUN C MOSCHEHUSIMH. Pe30HAHCHBIE CEUEHUS U
paccTosiHusA Mexay HUMU. [[oBeneHre B HUX KOMIIOHEHT HAMPSKEHHOCTH DJIEKTPUYECKOTO U
MarHUTHOTO TOJIEH, CBSI3b C MOAYJIeM K03 duineHTa orpaskeHus oT Harpy3ku. ConpoTuBiIeHne
JIMHUM B pe30HaHCHBIX ceueHusX u cBa3b ux ¢ KCB u KBB.

VY3KO0IOJIOCHOE COIrJIaCOBAHUE AKTUBHBIX HArpy30K. UeTBEpTbBOJHOBBIC IOHUKAKOIIUE U
noBBIIAIONIUE TpaHCchopMaTopsl, uX BkiIoueHus B JIII u BbIOOp 3HAUCHHI CONPOTUBICHUM.
OKBHUBaJIEHTHBIE CXeMbl, pacnpenenenus HanpsbkeHus, KbB nnu KCB Brnons JIII npu
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44.
45.
46.

47.

48.

49.

50.

N —

COTJIaCOBaHUHU.
VY3KOMoJ0CHOE COTJIacOBaHHWE KOMIJIEKCHBIX HArpy3ok. MeTox KOMIIEHCUPYIOUIUX
PEaKTUBHOCTEH, OCJIEA0BATEIBLHOE U NTapajuieibHOe BKItoueHus ux B JIIT.

VY3KOMoJ0CHOE COTJacOBaHHWE KOMIJIEKCHBIX HArpy3ok. MeTol KOMIIEHCHUPYIOUIHUX
PEaKTUBHOCTEN, UX peain3aliys 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 MEPEXObl C MPSIMOYTOJILHOTO BOJTHOBOIA HAa KPYTJIBIM.
CryneHuatsle U IUIaBHBIE coracytonue nepexoasl. Knaccuduxanus ynpapisiomux yCTpOHCTB.
MexaHnyeckue aTTeHI0aTophl U (pa3zoBpalaTelu.

Muoronontocauku CBY: miockoctu oTcuera (a3, BOTHOBOW M KJIACCHYECKHUN IMOIXOJIBI
OTNMCaHUs, HOPMUPOBKA TOKOB U HAIPSKEHU, aJaroliie U OTPaKEHHbIE BOJIHBI.

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

WneanbHble U peanbHble MAaTPUIbl. MaTpuila paccessHUs UA€alIbHOTO BEHTHIISI, (GU3NUECKUIM
CMBICII €€ 3JIEMEHTOB.

OyHaaMeHTalbHbIE CBOMCTBA MAaTpPHIl: B3aMMHOCTH, CUMMETPHH, HEIUCCUIIATUBHOCTH;
MOHSTHS, MaTeMaTHYecKue (GOpMyIHPOBKU, HEOOXOAUMOCTh YUeTa.

HenuccunaTuBHBIA YETHIPEXIIOJIOCHUK: MaTPHUIIbl CONMPOTUBICHUN U paccesiHus. PeakTUBHBIN
MHOTOTOJIIOCHUK.

®epputhl U UX cBoicTBa. HeB3amMHbIe ycTpolicTBa Ha ocHOBe 3(pdexra Dapanes u ¢
MOTIEPEYHO-TIOIMATHUYEHHBIM (heppuToM (BeHTHIH). Da3oBpamaresy.

LupkynaTop: NOHITHE, MATPULIBI pacCesiHUS, YCTPOICTBO, HA3HAYEHHUE U IPUMEHEHUSI.
HanpaBnenHslil OTBETBUTENB: MOHATHE, MAaTPULlA pacCesHUs, YCTPOUCTBO, Ha3HAUYCHUE U
MIPUMEHEHHUS.

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

34. HaznaueHue u Kiiaccu(puKaimsi aHTCHH, TIOHATHS, ONIPEICIICHHUS.

Ammumaryanas JIH, ee popma u mmpuna, rpadgudeckoe n3o0paxeHue.

MoIHOCTb U COTPOTHUBIIEHUE U3TYUECHHS aHTEHHBI.

BxonHoe conpoTHBIeHHE aHTEHHBI, CBSI3b C COMMPOTUBICHUEM U3ITYUCHHUS.

OnekTpuueckas npoyHocTh. [IpenenbHas u omycTuMasi MOIIHOCTH.

[Tonspu3zanus, ee BUbI, HEOOXOIUMOCTD yueTa Mpu IpHUeMe.

KH, KIIJI u KY anTtenHsl, onpeneieHus, B3auMOCBSI3H.

JeiicTByromas AJiMHA U Mana3oH paboynX 4acTOT AaHTEHHBI.

[TpuHIMI ATEKTPOAUHAMUYECKOTO MOA00US U €T0 UCIIOJIb30BAHUE MTPU UCCIIEI0BAaHUN AHTEHH.
@dyHaamMeHTaIbHbIe OTPaHUUYEHUS B 001aCTH aHTEHH.

[IpuemHbIe aHTEHHBI. Y CIIOBUS TPUEMa MAKCUMaIbHONH MOITHOCTH.

[IpuHIIUIT B3aMMHOCTH M €T0 UCIIOJb30BaHHE NMPUMEHHUTEIbHO K pacyeTy XapaKTePUCTHUK
MPUEMHBIX aHTEHH.

DddexTruBHAS MI0MAb aHTEHHBI, CBs3b ¢ KH]I 1 neiicTByromiei nuHo#M TMHEHHONW aHTEHHBI.
[IlymoBas temnepaTypa anTeHHbl, CBsI3b ¢ KIIJI, myTu ee cHM>KeHuUs.

OcoOeHHocTH pabOTHl aHTEHH HAa HU3KHUX M BBICOKUX YaCTOTaX.

OO0mue cBOWCTBA aHTEHH MajbIX 3JIEKTPUYECKUX Pa3MepoB. DJIEeMEHTapHbIE M3IydaTesH
JIMHEWHOU M KPyTOBOM MOJISIpU3ALIUH.

CuMMeTpUUHBINA dJIeKTpUUeckuii BuOpatop. Pacnpenenenune Toka, [IH, compoTtuBieHue
m3nyuenusi, KH/I, nefictByromas anmuna, 3pGeKT yKopodeHus IJIWHBI BUOpaTOopa, BXOJTHOE
COTPOTUBIICHUE.

KoHcTpyKMH CHUMMETPUUYHBIX JHHEHHBIX BUOpaTOpHbIX aHTeHH. CnocoObl MUTaHUsA
MOCPEJCTBOM JIBYXITPOBOJHOM M KOAKCHAIbHOM JIMHUH. [IpuMenenus.

[Tetneobpa3usiii BuGpaTop IIuctompkopca. CriocoObI MUTaHUS TTOCPEICTBOM JABYXIIPOBOIHOM U
KoakcHalibHOW TnHuH, JIH, mpuMeHeHusl.

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

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

. Pacuer mapameTpoB peryssipHbIX JIMHUN Ilepenadu ¢ T-BOIHOU
. Pacuer mapaMeTpoB BOJIHOBOJHBIX JIMHUH IIEpPEIAYU
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Pacuer cornacyromux snementoB CBY-tpakra
PacueT xapakTepucTUK U apaMeTpoOB JIMHEHHBIX aHTEHH
. Pacuer xapakTepucTUK U TapaMeTPOB alepTyPHBIX aHTEHH

oW

9.1.4. Tembl 1a00paTOPHBIX padoOT

—_

. UccnenoBanue koaduirenTa yCuaeHust pyrnopHbIX aHTCHH

2. UccnenoBanue nuarpaMMbl HallpaBICHHOCTH NMapadO0IMYeCKO aHTEHHBI IO U3MEPEHUSM T10JIS B
nanpHel u 6mkHel 30Hax

3. HccnenoBanne 00beMHOTO pe30HATOpa

4. UccnenoBanue GpeppUTOBBIX BEHTHIICH U IUPKYIATOPOB

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliei caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTps uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamoctosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIET0 OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis 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
3HaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIIEKTPOHHOM
KypHaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3J10POBbSI U MHBAJIUJOB

Buapl 7onOMHUTENBLHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaroniuxcs

MaTepHaoB pe3yJabTaToOB 00yUYeHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyniecTBEHHO TMCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIPOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOIpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa

METOJIaMH, OTIPEICIISTFOIIIMMHIC
HCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

b

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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