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@opMbI TPOMEKYTOUHOM aTTeCTaIUs Cemectp
DK3aMeH 7
Tomck
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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. oxnroroBka 6akanaBpoB B 00JIaCTH MPOESKTUPOBAHHS MUKPOBOJIHOBBIX YCTPONUCTB U AHTEHH.

1.2. 3agauy AUCHUILIUHBI

1. ITonyuyenue HEOOXOAMMBIX 3HAHUM MO OCHOBAM PabOThI CHCTEM aBTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHMSI MUKPOBOJIHOBBIX YCTPOUCTB U @HTEHH.

2. [lony4yenue 3HaHMU TO METOJAM pacuéTa MapaMeTPOB M XaPAKTEPUCTUK MHUKPOBOIHOBBIX
YCTPOMCTB U aHTEHH, [0 OCHOBaM MX aBTOMATHU3HPOBAHHOI'O MTPOEKTUPOBAHHSL.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).
Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM#u 00pa30BaTEIbHBIX OTHOIICHHIH.
Monayns mucturinHe: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

Nunexc quctummmunsl: 51.B.02.11.
PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH

IIK-1. Crocoben
BBITIOJIHATH
MaTeMaTHYECKOE U
KOMITBIOTEPHOE
MOJICTTUPOBAHUE
00BEKTOB M MPOIECCOB
10 TUITOBBIM METOIMKAM
JUTSL pEIICHHUS
poeCCUOHATBHBIX
3a1a4

IIK-1.1. 3HaeT THIIOBEIC
METOAbI MATEMATHYSCKOIO
MOJICIIUPOBAHUS,
HCIIOJIb3yEMBIC B
CIIeUATTU3UPYEMBIX
MPUKJIAIHBIX TTpOrpamMmax st
MIPOCKTUPOBAHUS U
pa3paboTKu
PATMOTEXHUYECKUX CUCTEM

3HaeT MEeTO/Ibl YUCIEHHOTO MOJIEIUPOBAHMUS,
UCIOJIb3YEMbIE [P aHATIN3e
CBEPXBBICOKOYACTOTHBIX YCTPONUCTB

IIK-1.2. YMeeT BBIIOTHSTE
MOJIETTUPOBAHUE (PUINIECKUX
00BEKTOB U MPOLIECCOB C
HCIIOJIb30BaHHEM
CHEIHAIN3UPOBAHHBIX
MPUKIATHBIX TPOTPaMM

YmMmeer MOZACIINPOBATD YaCTOTHBIC U
BPEMCHHBIC XapaKTCPHUCTUKU
CBCPXBBICOKOYACTOTHBIX YCTpOP’ICTB C
HCIOJIb30BAHUEM CIICLIUATIM3UPOBAHHBIX
MMPUKIIAAHBIX ITPOrpaMM

[T1K-1.3. BnaaeeT TUTIOBBIMH
METOAMKAMHU Pa3pabOTKH
PaJIMORIJIEKTPOHHBIX CPEJICTB U
UX COCTaBHBIX YaCTCH, B TOM
YHCJIC C UCIIOJIb30BAHUEM
MPHUKJIATHBIX TIPOTPaMM.

Brnaneer 6azoBeiMH MeTOgaAMU
npoektupoBanus CBY ycTpoiicTB 1 ux
COCTaBHBIX YacCTel, B TOM YHCIIE C
HCIIOJIb30BAHUEM CITELIMAITM3UPOBAHHBIX
MPOTPaMM.
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ITK-2. Criocoben
BBITIOJTHSATH pacyeT u
MIPOSKTUPOBAHKE
PaJIMOAIICKTPOHHBIX
CPEJICTB ¥ X COCTABHBIX
qJacTeH B COOTBETCTBHUH C
TEXHUYECKHUM 3aJaHHUEM,
B TOM YHCIIE C
HCIIOJIb30BaHUEM
CPEJIICTB aBTOMATH3AIHH
MIPOEKTUPOBAHHUS

[1K-2.1. 3naet meToabl
pacyéra u IPOEKTUPOBAHUSA
JleTaneu, y3JI0B U yCTPOMCTB
PalHO3IEKTPOHHOM
arnmapaTyphbl

3HaeT MeTOo/Ibl pacuéra U MPOEKTUPOBAHUS
JeTajey U y3JI0B PaIUOIIEKTPOHHBIX
YCTPOMCTB.

[1K-2.2. YMeeT pacCUMTHIBATH
U TIPOEKTUPOBATH Y3JIbI U
yCTpoOMCTBa
PaMOTEXHUYECKUX CUCTEM B
COOTBETCTBUU C 33/IaHHBIM
TEXHUUYECKUM 33JIaHUEM C
MPUMEHEHHUEM CPEJICTB
aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHUS

YMeeT paccuuThIBaTh U MPOESKTHPOBATH
CBEPXBBICOKOYACTOTHBIE YCTPOICTBA, B TOM
YHClie UX COCTaBHBIE YACTH U Y3JIbL.

IIK-2.3. Bnaneet HaBBIKaM
pacuéra ¥ IPOEKTUPOBAHUS
JleTanei, y3JI0B U yCTPOUCTB
PaMOTEXHUYECKUX CUCTEM

Bnaneet HaBeIKaMu pacucra,
MMPOCKTUPOBAHUA U MOJCIIMPOBAHUSA
CBCPXBBICOKOYACTOTHBIX YCTPOﬁCTB, CHUCTEM,
COCTaBHBIX YacTell U Y3JIOB.

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

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH
= Beero |Cemectpsl
Bunb! yueOHOI nesTenbHOCTH
qacoB |7 ceMecTp
KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 72 72
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHbie 3aHITHS 36 36
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 72 72
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ nNpenoaasarejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 10 10
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 24 24
Hanucanue otueta no nabopaTtopHoii padote 16 16
BrinosiHeHUE TPAKTUUECKOTO 3aJaHUS 22 22
IHoaroroBka u craya 3K3amMeHa 36 36
OO0mas Tpya0eMKoCTh (B 4acax) 180 180
Oo0mas TpyroemMKkocTh (B 3.e.) 5 5

5. CTpykTypa u coJep:kaHue TUCHHUILIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eiTeJIbHOCTH

CtpyKkTypa IUCHUIUIMHBI MO paszzienaM (TeMaMm) U BUJaM y4eOHOH JesSTeITbHOCTH MPUBEICHA B

tabymue 5.1.
Tabmmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH
Jlek. Cam. |Bcero gacos
[pak. | JIa6. dopmupyembie
Hazpanust paznenoB (TeM) AMCUMILINHBI | 3aH., pao., (0e3

3aH., 9 | pao. KOMITETCHITH

q q HK3aMeHa)

3
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7 cemecTp

1 O6mue moaxoAbl K MPOSKTUPOBAHUIO 6 2 12 18 38 IIK-1, IIK-2
CBEPXBBICOKOYACTOTHBIX YCTPONCTB
2 CucreMbl KBa3UCTaTHYECKOIO 4 6 16 18 44 IIK-1
MozeIupoBaHus xapakrepuctuk CBY
YCTPOWCTB
3 CucTteMbl JIEKTPOAMHAMUYECKOTO 4 6 8 26 44 [K-1
MoiepoBaHus xapakrepuctuk CBY
YCTPOWCTB
4 MeTtobl aHaM3a U 00pabOTKH 4 4 - 10 18 I1K-1, IIK-2
PE3yIBTATOB MCCIICIOBAHUS

Hroro 3a cemectp| 18 18 36 72 144

HUroro| 18 18 36 72 144

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Coneprxkanne pa3iesoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wmIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3ienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIUSIM)

HasBanus pasnenos (Tem) Coneprxanue pa3ienoB (Tem) Tpynoemxocts dopMupyemsbie
JTUCIUTUTUHBI JUCIUIUIMHEI (B T.4. IO JEKIUAM) (7IeKUMOHHEIC KOMIIETEHIINH
3aHATHSA), U
7 cemecTp
1 O6mre moaX0 bl K Omnmcanue 00IUX MOAX0J0B K 6 IIK-1, IIK-2
IIPOEKTUPOBAHUIO IIPOEKTUPOBAHUIO
CBEPXBBICOKOYACTOTHBIX CBEPXBBICOKOUACTOTHBIX YCTPOMCTB
YCTPOMCTB Hroro 6
2 CucteMbl KkBazucTaTuueckoro | M3yuenue cucrem 4 IIK-1
MOJIETTUPOBAHUS KBa3UCTaTUYECKOTO
xapaktepuctuk CBY MOJIEITUPOBAHUS XaPAKTEPUCTUK
YCTPOMCTB CBY ycTpoicTB, TPUMEHIEMBIX
MOJIXOJIOB U METOJIOB.
Hroro 4
3 Cucrtembl Nsyuenue cucrem 4 IIK-1
AJIEKTPOIMHAMUYECKOTO AJIEKTPOIMHAMUYECKOTO
MOJIETTUPOBAHUS MOJIEJTMPOBAHUS XapaKTEPUCTUK
xapakrepuctuk CBY CBUY ycrpoiicTB, NpUMEHAEMBIX
YCTPOMCTB MOJIXOO0B U METOJIOB.
Hroro 4
4 Meronp! aHanu3a u N3ydeHne MeTO0B aHaAIN3a U 4 IIK-1, TIK-2
00pabOTKH pe3yIbTaTOB 00paboTKH pe3yIbTaToB
UCCIJIEIOBaHMS uccienoBanus xapakrepuctuk CBY
YCTPOMCTB U AaHTEHH
HUroro 4
Uroro 3a cemectp 18
Hroro 18
5.3. [IpakTu4yeckue 3aHATHS (CEMUHAPBI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.3.
Tabmuua 5.3. — HauMeHoBaHME MPAaKTUYECKUX 3aHATUH (CEMUHAPOB)
4
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HaunmenoBaunue

HasBanus paznenos (Tem) . | Tpynoemkocts, | dopmupyembie
JVCIUATUTHHBI TPAKTHTCCIHX SaHTHH q KOMIIETEHIIHH
(cemHnHapoB)
7 cemecTp
1 O61ue moaxoas! K PerynspHble nuHUn 2 [K-1, T1K-2
POEKTHUPOBAHUIO nepeaauu ¢ T-BoHOI
CBEPXBBICOKOYACTOTHBIX YCTPOICTB Htoro 2
2 CucTteMbl KBa3UCTaTUYECKOTO PerynsipHbie BOTHOBOHBIE 6 ITK-1
MoJenupoBanus xapakrepuctuk CBY (nmuHun nepenaun
YCTPOUCTB Hroro 6
3 CucteMbl 2JIEKTPOJUHAMUYECKOTO | XapaKTEepUCTUKU U 6 ITK-1
MojieupoBaHus xapaktepuctuk CBY |mapameTpsl aHTEHH
YCTPOKUCTB Hroro 6
4 Metonpb! aHanu3a 1 00paboTKH Amnanuz u o6paboTka 4 ITK-1, ITIK-2
pE3yJIbTaTOB MCCIIEN0BAaHUS pe3yJbTaToB
MO/JICJINPOBAHUS
HUroro 4
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHS
HanmenoBanue mabopaTopHbIX paboT npuBeeHo B Tadnue 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Hazpanus paznenos (Tem) HaumenoBanue nabopatopusix | Tpynoemkocts, | dopmupyemsble
JUCLUTUTMHBI pabot q KOMIIETEHIH
7 cemecTp
1 O0mre moaXoasl K N3yuenue ocoOeHHOCTEH 12 IIK-1, IIK-2
IPOEKTUPOBAHUIO IPOEKTUPOBAHUS YCTPOICTB
CBEPXBBICOKOYACTOTHBIX CBU-nuama3ona
YCTpOMHCTB Hroro 12
2 Cucremsl kBa3ucrarnueckoro |IIpoextupoBanue 8 IK-1
MOJIETTUPOBAHUS XapaKTEPUCTUK |/ABYXKAaHAIbHOIO JAEIUTEINS-
CBUY ycrpoiicTs CyMMAaTOpa MOILIHOCTH
Bunkuncona
MonaenupoBaHue 8 [K-1
JIBYXKaHAJIbHOTO JAEIUTENsI-
CYMMaTOpa MOILHOCTH
Bunknucona.
Hroro 16
3 Cucrtemsbl MopenupoBanue CBU 8 IK-1
AJIEKTPOIUHAMUYECKOTO YCHJINTENEW MOILHOCTH
MOJIETTUPOBAHUS XapaKTEPUCTUK
CBUY ycrpoiicTB Hroro 8
Uroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoekT / KypcoBasi padoTa

He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa
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Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
Tabmmma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN
HazBanus pasznenos (Tem) Buer . Tpynoemkocts, | Dopmupyemblie Dopmbl
JTUCTIUTUTAHBI CaMOCTOATEILHOU q KOMIICTCHITHH KOHTPOJIS
paboThI
7 cemecTp
1 O61ue moaxoas! K ITogroroska k 2 ITK-1, I[IK-2 TectupoBanue
MIPOEKTUPOBAHHIO TECTUPOBAHUIO
CBEPXBbICOKOYACTOTHBIX | JIoaroroska K 8 I1IK-1, [IK-2 | Jlaboparopnas
YCTPOJCTB naboparopHoii padore, paborta
HaIMCaHUEe OTYETa
Hanmcanwne oTyera 110 8 IIK-1, IIK-2 OTuer 1o
nabopatopHoii pabote nabopatopHoit
pabote
Hroro 18
2 Cucrembl [TonroroBka k 2 IK-1 TectupoBanue
KBa3UCTATUYECKOTO TECTUPOBAHUIO
MOZCIIHPOBAHUA Brinmonnenue 8 IK-1 [IpakTrueckoe
xapakrepuctuk CBY MPaKTHYECKOTO 3aj1aHne
YCTPOWCTB 3a/1aHUS
ITogroroska k 8 ITK-1 JlaGopatopHas
nabopaTopHoii padore, pabota
HamucaHue OT4eTa
Hroro 18
3 Cucrembl [ToaroroBka k 8 ITK-1 JlaGopaTopHas
ANEKTPOJIMHAMHUYECKOTO  |J1abopaTopHO# padoTe, pabota
MOJIETTUPOBAHUS HamucaHue oT4era
xapakrepuctuk CBY Hanucanue oTuera 1o 8 IIK-1 OtueT 1o
YCTPOHCTB nabopatopHoil paboTe nabopatopHoit
pabote
IToaroroBka k 2 ITK-1 TectupoBanue
TECTUPOBAHUIO
Brinosnnenue 8 ITK-1 [IpakTrueckoe
MIPaKTUYECKOTO 3aJjaHue
3a/laHus
Hroro 26
4 Metonbl aHaIu3a 1 IToaroroBka k 4 ITK-1, TIK-2 TectupoBanue
00paboTKH pPe3yJIbTATOB  |TECTUPOBAHUIO
HCCIICIOBAHUS Brinonnenue 6 [IK-1, IIK-2 [IpakTHueckoe
MIPaKTUYECKOT0 3aJjaHue
3a/laHus
Hroro 10
Uroro 3a cemectp 72
TloaroroBka u cmaua 36 DK3aMeH
JK3aMeHa
Hroro 108

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,

CornacoBaHa Ha noptane N2 79864




U BU/0B YU4eOHOI 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATHI
Bunel yueOHOI nesTeIbHOCTH
dopmupyemble
Jlek. | Ilpak. | Jla6. | Cam. DopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pao. pao.

ITK-1 + + + +  |JlabopaTtopHas pabora, OTuer no
naboparopHoit padore, [IpakTrueckoe
3ajanue, TectupoBaHue, JK3aMeH

[1K-2 + + + +  |JlaGopaTopHnas pabota, OTueT 1o
nabopaTtopHoit padote, [IpakTudeckoe
3aganue, TectupoBaHue, JK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble otieHKH U1t POPM KOHTPOIIS IPEICTaBICHbI B Ta0muiie 6.1.
Tab6muna 6.1 — bambHbIE OLIEHKH

MakcumanbHbIi MakcumanbHbIi MaxcumabHbii
DopMBbI KOHTPOJISI 6ayt Ha 1-yro KT ¢ OaJut 3a epuo. Oau 32 nepuon Beero 3a
Hauana cemectpa | mexay 1KT u 2KT mexy 2KT v Ha ceMeetp
KOHEI[ ceMecTpa
7 cemecTp
Jlaboparopras paboTa 0 5 10 15
[IpakTrueckoe 3a1anue 10 10 5 25
TectupoBaHnue 5 5 5 15
Otuet no mabopaTopHOMH 0 5 10 15
pabote
DK3aMeH 30
HToro MakcumyM 3a 15 25 30 100
HEpPUOL
Hapacratomum utorom 15 40 70 100
6.2. IlepecueT 0a/1710B B OLIEHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABJICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecdet 6aIOB B OIEHKH 32 TEKYIINI KOHTPOJIb

banbl Ha 1aTy TEKyIIEro KOHTPOJIs Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK 3
< 60% oT MakcUMaJIbHOI cyMMBbI OaiioB Ha naty TK 2

6.3. [lepecuer cyMMBbI 02/1J1I0B B TPAAUITUOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

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

6.3.

Tabmuma 6.3 — Ilepecuer cymMMbl 6AIIOB B TPAIUIIMOHHYIO U MEXTyHAPOAHYIO OLICHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Ycrpoiicta CBY u antennsl. Yacts 2. AHTeHHBI: Y4eOHoe mocodue / I'. I'. T'omun - 2012. 159
c. [DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/736.

2. AHnrennsl u ycrpoiictBa (CBY): pacueT n u3mMepeHne XapakTepUCTUK : yueOHOe ocodue ass
By30B / 0. E. Murensman, P. P. AGaynnun, C. I'. Ceruyros, C. H. lllaOynun ; mox oOuieii penakiueii HO.
E. Murensmana. — Mocksa : M3aarensctBo FOpaiit, 2022. — 138 c. [DnekTpoHHBIH pecypc|: — Pexum
nocrymna: https://urait.ru/bcode/492640.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Ycrpoiictea CBY u anTennsl: Yuebnoe nocobue / JI. U. lllanruna, B. A. 3aMoTpuHCKUH -
2012. 223 c. [DnexTpoHHBIN pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/712.

2. Autennsl u yctpoiictea CBUY: Yuebnuk mis By3zos/ .M. Bockpecenckuit u ap. — M.:
Pannorexnuka, 2006. — 375¢c. (Hanuuue B ounbauorexke TYCVYP - 20 5k3.).

3. Antenns : yuebnoe nmocodue / 0. T. 3vipsinos, I1. A. denronun, O. A. benoycos [u ap.]. — 4-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2020. — 412 c. [DnexkTpoHHBINA pecypc]: — Pexum nocrtyna:
https://e.lanbook.com/book/133478.

4. TIpoextupoBanue CBY yctpoiicTB u cucreM: [IpakTukym : yaednoe nocodue / E. @. [1esmos, B.
B. Kpytos, A. O. Ka3zaukos, B. A. PoraueB. — Mocksa : PTY MUPDA, 2022. — 75 c. [DneKTpOHHBII
pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/239960.

5. OcHoBbl Teopun U ipoekTrpoBanust BU- u CBYU-ycTpoiCTB Ha perysipHbIX CBSI3AHHBIX JIMHUSAX
nepenauu: YueoHnoe nocooue / A. I'. Jlommnos, H. JI. Mamtotun - 2018. 136 ¢. [DnexkTpoHHBII pecypc]:
— Pesxxum mocrtyna: https://edu.tusur.ru/publications/8281.

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

1. Ycerpoiictea CBY m aHTeHHBI: y4yeOHO-METOQMYECKOE MOCOOME MO OpraHU3alUH
camocrosTenbHoi paboTsl cryaeHToB / I'. I'. I'ommn - 2010. 42 c. [DnexkTpoHHBIN pecypc]: — Pexum
nocrymna: https://edu.tusur.ru/publications/7.

2. AHTeHHBI U Quaepsl: YueOHO-MeTOANYEeCKOe mocodue aist mpaktudeckux 3anstuit / I, T
lNomun - 2018. 236 <c¢. [DnexkrtpoHHB# pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/8324.

3. IleBuos, E. ®@. IIpoektupoanue CBY yctpoiicts B CAIIP ADS : yuebHo-mMeTonuueckue
nocobus / E. @. IleBuos, B. B. Kpytos, A. O. KazaukoB. — Mocksa : PTY MUPDA, 2021. — 69 c.
[DnexTpoHHEI pecypc]: — Pexxum goctyma: https://e.lanbook.com/book/226700.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUaromuXCst
W3 YKCTa JHI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 1 UHBAIUAOB MPEIOCTABISIIOTCS B opMax,
aJIaNTUPOBAHHBIX K OTPAHUYECHUSM UX 370POBbsI U BOCHPUATHS WH(OPMALIUH.

JLst M1 ¢ HAPYIIEHUSIMU 3PeHUsI:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUIaTeIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpOo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUM AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE M MMPOrPaMMHOe o0ecreuyeHue I1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIH,
TEKYLIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejiaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VY4eOHo-nccaenoBaTenbekas Jadoparopus "MHUKPOBOIHOBasI TEXHUKA': ydeOHast ayTUTOPUS IS
MPOBEACHUS 3aHATUN JEKIIHOHHOTO TUTA, Y4eOHas ayJUTOPHS [Tl TIPOBEICHUS 3aHATHH MPAKTUIECKOTO
TUMA, ydeOHas ayauTOpHUs JUIsl TPOBEICHUS 3aHATUN Ja00pPAaTOPHOTO THUIIA, ydeOHAs ayJuTOpUs IS
MPOBEJICHUS 3aHATHI CEMHHAPCKOTO TUIA, MTOMEIIEHHUE JIsI KypCOBOTO TPOSKTUPOBAHUS (BBHITIOTHEHUS
KYpPCOBBIX paboT), MOMEIIECHUE ISl MPOBEACHUS TPYNIOBBIX M MHAWNBUIYAJIbHBIX KOHCYJIbTAINH,
MOMEIICHUE I MPOBEACHUS TEKYIIETO KOHTPOJISI U MPOMEXKyTouHOM arrectaunu; 634034, Tomckas
obnacTts, 1. Tomck, Bepmununa ynuna, 1. 47, 328 ay.

Onucanue nMerolerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocmmmorpad GDS-71022;

- Nsmepurens P2M-18;

- I'enepatop curnamna 33522A;

- Bomer™metp . GDM 8145;

- N3mepurens P2M-04;

- Anammzatop criektpa CK4M-04;

- Ocumutorpad mudposoit MS07104;

- MynbsTaMeTp nudposoii 34405A;

- Uctounuk muranuss GPD-73303S;

- I'eneparop 1'4-126;

- M3mepurens P2-60 - 2 Onoka;

- U3mepurens P5-12;

- UsmepurensHast nunus P1-27;

- BexropHbiii ananuzaTop cursanoB P4AM-18;

- OnopHO-TIOBOPOTHOE YCTPOUCTBO;

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PaGouee mecTo mpenoaBaress.

[IporpamMmmHoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Keysight Electromagnetic Professional (EMPro);
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- Microsoft Office 2010;
- Microsoft Windows 8§;
- PTC Mathcad 15;

- Qucs;

- Scilab;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieyeHue 1Jisl JJa0opaToOpPHBIX padoT

VYueOHo-uccaenoBaTenbekas sadoparopus "MHUKPOBOJIHOBasI TEXHUKA': ydeOHast ayIUTOpUS IS
MPOBECHUS 3aHATUN JEKIIMOHHOTO TUMA, yueOHas ay JUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTUIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN 1a00OpAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBECHUS 3aHATUIH CEMMHAPCKOTO TUIA, OMEIIEHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMEIIEHNE JUIsl IPOBEACHUS TEKYIEr0 KOHTPOJ U MpoMexXyTouHol attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 328 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- [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 nudposoii 34405A;

- Uctounuk muranus GPD-73303S;

- I'eneparop 1'4-126;

- Usmepurens P2-60 - 2 610ka;

- M3mepurens P5-12;

- NsmepurensHast nunus P1-27;

- BexropHslii ananuzaTop cursanos P4AM-18;

- ONOPHO-IIOBOPOTHOE YCTPOMCTBO;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Keysight Electromagnetic Professional (EMPro);

- Microsoft Office 2010;

- Microsoft Windows 8§;

- PTC Mathcad 15;

- Qucs;

- Scilab;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocTOATENbHONU pabOoThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

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

- 634034, Tomckas o6nacts, r. Tomck, Bepmumauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BaAHMS:

- yueOHast MeOeb;

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

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHelHMaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
I 00y4aloUUXCcs C HHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuToOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHITNI UCIIONBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspaumi pasfeinos (tem) PopwmHpyemie ®opmel koHTpOIst | OrnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 O61ue moaxoas! K [IK-1, TIK-2 JlaGopatopHas Tembl m1abopaToOpHBIX paboOT
POEKTHUPOBAHUIO pabota
CBCPXBBICOKOACTOTHBIX TectupoBanue [IpumepHBIil nepeyeHb
YCTPOMCTB TECTOBLIX 3aJaHuN
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
Otuer o Tembl m1abopaToOpHBIX paboT
nabopaTopHOi
pabote
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2 Cucremsl kBazucratuyeckoro |I1K-1 JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
MOJIETTMPOBAHUS XapaKTEPUCTUK pabora
CBY ycrpoiicts [IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 Cucrtembl ITK-1 JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
ANEKTPOIMHAMHYECKOTO pabota
MOACIMPOBAHHA XapaKTCPUCTHK [IpakTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
CBU ycTtpoiictB 3aaHue
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
Oruer 1o Tembl 1abopaToOpHBIX paboT
nabopaTopHOi
pabote
4 MeTtonnl aHannu3a u IIK-1, IIK-2 [IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
00paboTKH Pe3ysIbTaTOB 3a/laHne
HCCIIEA0BaHUS TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana omneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCUUILIIMHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMU | HITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUSA YaCTHYHO (dbparMeHTapHbBIE
OCBOGHHOE MIPUMCHECHHE
yYMCHHE HABBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBJIETBOPHUTEIHHO) 69% ot CTPYKTYPUPOBAHHbIE HO HE YCIIECIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHYECKOe
CYMMBbI 0aJI0B OCYIIECTBIISIEMOE IPUMEHEHHE
yMEHHE HaBbIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBaHHEIE, B 11€JIOM B II€JIOM
89% or HO cOoZepXKallne YCIIELIHOE, HO YCHEWHOE, HO
MaKCHUMaJbHOM OTIebHbBIE coJiepiKalie coJieprKaIue
CYMMBbI 0ajuioB | mpoOIemMbl 3HAHUS OTJIEIbHbBIE OT/IeTbHbIE
poOebl yMeHue POOEIBI
MpPUMEHEHHE
HABBIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

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

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MIIN
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

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

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS M OCOOCHHOCTH IS Pa3HbIX 00BEKTOB YCBOCHHUSI.

5 (oTIM4HO) 3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. Wcnonb3oBaHue HEPETYISIPHONU CETKH MO3BOJISIET:
a) YBEIIMYUTH BPEMS pacdera MOAEIH 0e3 MOTepr TOYHOCTH
0) YMEHBIIIUTH BpEMsI pacueTa MOJIeH 0e3 MOTepH TOUHOCTH
B) YMEHBIIUTh BPEMS pacueTa MOJENHN C IOTEPEN TOUHOCTH
I') YBEJIMYUTH BPEMs pacueTa MOJENHN ¢ IOTEPEH TOUHOCTH
2. Kakas ceTka ¢ 00JbIIei TOUHOCTHIO ONMUCHIBAET HWIHHAPUIECKHE QUTYPBI?:
a) TeTpa’apajibHast
0) rexcouabHAS
B) JIOKaJIbHAs
I') HET BEPHOT'O OTBETA
3. Kakoii Mmetox pacuera HanboJiee OMTUMAJICH JIJIS pacdeTa OOoJbIIepa3MepHBIX 00BEKTOB?:
a) METO/1 KOHEYHBIX Pa3HOCTEW BO BPEMEHHOM 00nacTu
0) MeTO/1 KOHEYHOT'O UHTETPUPOBAHHUS
B) METOJ PU3NICCKON OTITHKHU
I') HET BEPHOT'O OTBETA
4. Kakyo nossipu3aliyio Ha3bIBaIOT Bpalaroueics?:
a) BEpTUKAJIbHYIO
0) TOPU3OHTAIBHYIO
B) HAKJIOHHYIO
I') KpyTrOBYIO
1) SILUTUITHYECKYIO
5. ¥V xakux nosjspusaluii BEKTOp COXpaHsiEeT CBOK OPHUEHTALINIO B IPOCTPAHCTBE?:
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a) Y BepTUKAJIbHOU
0) y TOpU30HTAIBHOM
B) Y HAKJIOHHOU
T') Y KpyroBoOi
1) Y SJUTAIITHYECKOU
6. IIpaBuibHBIE COOTHOILIEHUS MEXAY KO3(P(GULMEHTaMH yCUJICHUSI, HAlIPaBJICHHOTO NEHCTBUS U
IOJIE3HOT'O ICUCTBUSL:
a) KH/[ = KIIJ*KY
6) KY = KITJ*KH/
B) KIIJI = KHI/KY
r) KITJI = KY/KHJ
7. Ha ocHOBe 4ero He MOKeT ObITh IOCTPOEH JEIUTETh MOIIIHOCTH
a) merduroro HO
0) ogHoctynenyatoro HO
B) KOJIBIIEBOT'O MOCTa
T') HUPKYJIATOpA
8. HampaBiieHHbIE OTBETBUTENN, UMEIOIINE IBE TUIOCKOCTH CUMMETPHH, SBIISIOTCA:
a) cuH(pa3HO-TPOTHUBO(A3HBIMU
0) KBaapaTypHBIMHU
B) MOCTOBBIMH
T') IPOTUBOHANPABIEHHBIMU
9. KakoBa nnuHa nuteiidon apyxnuieidusix HO?:
a) A
0) M2
B) M3
r) M4
10. C nmomMol1ipro Kakoro moJisi MOKHO U3MEHUTh HaNpPaBJICHUE HUPKYJIALUU B Y -LIUPKYIATOPE?:
a) MarHUTHOTO
0) IEKTPUIECKOTO
B) DJICKTPOMArHUTHOTO
T') HET BEPHOT'O OTBETA
11. KakoBa njMHa CTyneHu CTyNIEHYaTOro COrjIacOBAHHOTO nepexoaa?:
a) A
0) M2
B) M4
r) A8
12. JIoOpoTHOCTB, CBSI3aHHAS C TIOTEPSIMU B TUAJICKTPHUKE, OTPEEsIeTCs o popMyIie:
a) Qu=1/tgde
6) Qu=1/tgdp
B) Qn=tgoe
r) Qn=1/tgdp
13. B 3akpbITBIX pe30HATOpPax BO3MOXHBI TOJbKO Takue KojiebaHus, IJ KOTOPBIX MO JJIUHE
pe30HaTOpa YKJIaAbIBAETCS 1IeJI0€ YUCIIO:
a) A
0) M2
B) M4
r) 2A
14. K 4eThIpexnoJIFOCHUKAM OTHOCSTCS:
a) GUIBTPHI
0) Harpy3Ku
B) JICIIUTENIA MOIITHOCTH
T') HallpaBJICHHbIE OTBETBUTEIIN
15. MHOXuUTENb HAMPABICHHOCTA AaHTEHHON CUCTEMBI — 3TO AMarpaMma HarpaBI€HHOCTH:
a) TMHEIHOTr0 MPOBOJAHHKA, 110 KOTOPOMY MPOTEKAET MOCTOSIHHBIM TOK
0) COBOKYITHOCTH HANpPABJICHHBIX M3TydaTeseii, 00pa3yomux peneTKy
B) CCTEMBbI TOUEUHBIX U3TyyaTesiel, HaXOALUXCs B y371aX pPeleTKu
T') WX MHOXXHUTEJb, HA KOTOPBII He0oOXxoaumMo yMHOXUTh JIH snemenTa, uToOsl momyunts JIH
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16.

17.

18.

19.

20.

AN o e

[S—
SN

11.
12.

PO =

pelIeTKH

Kak BAusIOT npy paBHOAMILTUTYHOM paclpeielieHUH JTuHEeHHbIe (a3oBbie n3MeHenus Ha JIH
JIMHEWHON aHTEHHBI?:

a) MPUBOJAT K CMEUICHUIO HAMPaBJICHUS MaKCUMa U3Ty4YeHUS

0) MPUBOAT K YBEIUYCHHUIO YPOBHS OOKOBBIX JICMIECTKOB

B) IPUBOJSAT K ACUMMETPHH YPOBHEN OOKOBBIX JIETIECTKOB OTHOCUTENIBHO TJIaBHOTO

') MPUBOJIAT K YITUPEHHIO TJIaBHOTO Jienectka JIH 1) mpuBonsaT k 3arisiBanuto Hysei B JJH

Kak BIusIOT npu paBHOAMIUIUTYAHOM paclpeelieHuu KBaJpaTHuHble (pa3oBble N3MEHEHUs Ha
JIH nuHeiHOM aHTEHHBI?:

a) IPUBOJAT K aCUMMETPHUH YPOBHEH OOKOBBIX JIETIECTKOB OTHOCUTENLHO IIaBHOTO

0) MpUBOAT K 3aruibiBaHuio HyJeh B JIH

B) IPUBOJIST K UCYC3HOBEHUIO OOKOBBIX JICTIECTKOB

T') IPUBOJAT K YBEJIMYEHHUIO IIIUPUHBI TJIABHOTO JIETIECTKA

Kak BAusIOT pu paBHOAMILIUTYIHOM paciipeiefieHuu Kyouueckue (asobble n3mMenenus Ha JIH
JIMHEWHON aHTEHHBI?:

a) MPUBOJAT K CMEUICHUIO HAMPaBJICHUS MaKCUMa U3JTy4YeHUS

0) MPUBOAT K YBEIUYCHHUIO YPOBHS OOKOBBIX JICTIECTKOB

B) IPUBOJSAT K ACUMMETPHH YPOBHEN OOKOBBIX JIEMIECTKOB OTHOCUTENIBHO TJIaBHOTO

') MPUBOJIAT K YITUPEHHIO TJIaBHOTO Jierectka JIH

J1) MOTYT MIPUBOJIUTH K 3aruIbIBaHuIo HYyser B JJH

Kak BamseT cnanaroliee aMIIUTYTHOE paciipeesieHue (Ipyu OTCYTCTBUU (Pa30BBIX UCKAKEHUH)
Ha JIH nuHeiiHOM aHTEeHHBI?:

a) HUKaK He BiuseT Ha ¢popmy JIH

0) MPUBOAUT K cMelIeHuto Makcumyma JIH

B) IIPUBOJNT K BO3PACTaHUIO YPOBHS OOKOBBIX JIETIECTKOB

T') IPUBOJUT K UCUE3HOBEHUIO OOKOBBIX JIETIECTKOB /1) IPUBOIUT K 3aIuibIBaHuUIO HyJel B JJH
Cnioco6nI mogaBaeHUs: TOOOYHBIX (IUPPAKITMOHHBIX) MaKCUMYMOB /IH B THHEHHBIX peneTkax:
a) IpUMEHEHHE HaIlPaBJICHHBIX AJIEMEHTOB

0) yBEeTMYCHHE I11ara PEIeTKH

B) YMEHBIICHHE 11ara peieTKu

') IPUMEHEHHE HEHAIIPABIEHHBIX 3JIEMEHTOB

1) He SKBUJIMCTAHTHOE PACIIOJIOKEHUE JIEMEHTOB

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

IIpuHumn pacuy€ra HalpaBIEHHOIO OTBETBUTENIS HA CBA3AHHBIX CTYIICHYATHIX JIMHUAX MIEpeaadn
[Tpuniun pacuéra Tpanchopmaropa CONPOTUBICHHUN Ha CTYNIEHYATHIX JIMHUAX TepeIadn
[Tpuniun pacuéra Tpanchopmaropa CONPOTUBICHHN Ha MJIABHBIX JIMHUAX NEpeadn

IIpuHuumn pacuy€ra HalpaBIEHHOIO OTBETBUTENIS HA IUIABHBIX CBS3aHHBIX JIMHUAX NIEpeaadn
ITpuHuumn pacuéra nenurelnss MOIHOCTH CTYIIEHYAThIX JIMHUAX IIepeJadu

IIpuHuun pacdéra AeJUTeNs MOLIHOCTH IUIABHBIX JUHUAX Iepenad ¢ paclpeneéHHbIM
PE3UCTUBHBIM CJIOEM

ITpuHumn pacuy€ra HalpPaBIEHHOIO MOCTAa Ha BOJIHOBOJHBIX JIMHUAX IIE€peJadn

ITpuHuumn pacuéra KOAaKCUaIbHOU COINIACOBAHHOW HArpy3KU Ha IUIABHBIX JIUHUSAX MEpeladu
ITpuHumn pacy€ra KOAKCUAIbHOM COIVIACOBAHHOW HArPy3KU Ha CTYIEHYATHIX JIMHUAX NIepeaadu
[Tpuniun pacuéra punsrpos CBY.

OO61me moxoAb! K ONTUMaIbHOMY IpoekTHupoBanuio CBU-ycTpoiicTB

DJleKTpoAuHaMUuuecKkoe MojaenupoBaHue yctpoiictB CBY. Bo3MOXHOCTH NpOrpamMMHOIO
obecnieueHnss. OCHOBHBIC METO/IbI pacuéTa.

9.1.3. Tembl J1a00paTOPHBIX PadoT

N3yuenune ocodbeHHOCTEN IpoekTrpoBanus ycrpoiicte CBU-auana3zona
[IpoekTupoBaHue IByXKaHAIBLHOTO JIEIUTENSA-CyMMaTopa MOIIHOCTH Bunkuncona
MonenupoBaHue IByXKaHAJIbHOTO JETUTENA-CyMMaTOpa MOIIHOCTH BuilkiHCOHA.
MoaenupoBanne CBY ycunurenei MOIHOCTH

9.1.4. TeMbl NpaKTUYECKUX 3aTAHUI
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. ObocHoBaHue 1M0Xo/a K mpoektupoBanuio CBY ycTpoiicTB 1 aHTECHH.

. KBasucratuueckoe MoieIMpoOBaHUE XapaKTEPUCTUK OJMHOYHBIX U CBA3aHHBIX JUHUM Mepe1ayn.

3. DIeKTpOaAMHAMUYECKOE MOJEIHUPOBAHUE XAaPAKTEPUCTHK OJAMHOYHBIX W CBSI3aHHBIX JIMHUI
nepenaym.

4. AHanu3 UeNOCTHOCTHU MOJIE3HOTO CUTHAA B CBSI3aHHBIX JIMHUSAX MEpeIayu.

5. AHanu3 XapakTepUCTHK MUKPOTIOJIOCKOBBIX aHTEHH.

N —

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMYECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PEeKOMEHAYEMOM JIuTeparype M MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIB30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENsisl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

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

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB W 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
KypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEJIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTepHaNbl OINCHUBAHUSA JUISA JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU clTyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCHMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOIPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylIIeHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJILHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AUCTAaHIMOHHBIMU 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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