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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
[ToAroToBKa MarucTpoB B 00/7acTH pa3pabOTKM W TPUMEHEHHS] MUKPOBOJIHOBBIX YCTPOMCTB,
OCHOBAHHBIX Ha WCIIO/Ib30BAaHUM JIEKTPOMAarHUTHBIX KoieOaHui ¥ BomH pAuarnasoHa CBY wu
TipeZiHa3HaueHHbIX /15 Tiepe/iauu, MpUéMa U 00paboTKK HHbOpMaLIMH.

1.2. 3agauy JUCIMIIIAHBI
— TlonyueHwme HeOOXOAUMBIX 3HaHWKW 1O  (U3UYECKUM OCHOBAaM  TIOCTPOEHHUS U
(hyHKIIMOHHMPOBaHWS MUKPOBO/THOBLIX YCTPOMCTB;;

b
— TlonyueHwe HeOOXOAUMBIX 3HAaHWM TI0 MeTOJAaM pacyéTa OCHOBHBIX I1apaMeTpPOB M
XapaKTepPUCTUK MUKPOBOJIHOBBIX YCTPOMCTB, IO OCHOBaM MX MPOEKTUPOBAHUS;;

- 5
— [lonyuyenne HeoOXOAMMBIX 3HAHUM MO METOJAM W3MepeHHs! 37eKTPUYeCKUX [apaMeTpoB U
XapaKTepUCTUK MUKPOBOJIHOBBIX YCTPOMCTB;;

-
— TlpuobpereHre HaBBIKOB pabOTBl C COBpPeMEHHOW W3MepuTerbHOM ammaparypoii CBU
Juaria3oHa. ;

;
2. MecTo pucomiuingel B cTpyKrype OITIOII

HOucturivHa «MukpoBonHoBasi TexHruKa» (b1.5.6) otHocuTest K 6710Ky 1 (6a3oBasi uacCThb).

[pepiiecTByOIMMY  AUCLUIVIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUS, SIBJSIOTCSA
c/efyrolye AUCLHUIIIUHBL: Teopusi 5/1eKTPOMarHUTHOW COBMECTUMOCTH PaJu03/eKTPOHHBIX CPE/ICTB U
CHUCTEM.

[TocneayrowymMy  AUCLMIVIMHAMM ~ SIB/ISIIOTCSA:  ABTOMAaTM3MpOBaHHOe mpoekTupoBanue CBY
yCTpolicTB, MaTeMaThueckoe MOZile/TMpOBaHue PaIuOTeXHUUYEeCKUX YCTPOMCTB U CUCTEM.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUHI:

— OIIK-2 crocoOHOCTBI0 UCTIO/B30BaTh pe3y/bTaThl OCBOEHWS JWCLUIUIMH TPOTPaMMbl
MarucTparypsbl;

— OIIK-4 crocobHOCTbIO CaMOCTOSITE/ILHO MpHUOOpeTaTb ¥ HCIOMb30BaTh B IIPAKTHUECKOM
JlesiTe/IbHOCTH HOBbIE 3HAHUSI M YMEHUsI B CBOeU TipeIMeTHOM 00/1acTy;

— OIIK-5 roTtoBHOCTbIO O(OPM/IATH, TNPEACTaBAATb, JAOK/Ia[blBaTh W apryMeHTHPOBaHHO
3alWIIaTh Pe3y/bTaThl BBIOTHEHHOW PaboThI;

— TIK-2 crmocoOHOCTBIO BBITIONHATE MO/e/TUPOBaHIe 00bEeKTOB U MPOLIECCOB C Iie/IbI0 aHa/IN3a U
ONTMMH3ALMM WX T[lapaMeTpoB C WUCII0/Ib30BaHWEM MMEIOIIUXCSl CPeACTB HWCCAeJOBaHUM, BKIIIOUast
CTaHZApTHbIE MAaKeThl MPUKJIJHBIX TPOTrpaMM;

B pe3synbraTte usyueHus JUCLATUIMHBI CTYEHT J0/DKeH:

— 3HaTh (pU3MUeCKHe OCHOBBI MOCTPOeHUs U (YHKLMOHHPOBAaHUS MHUKPOBOJHOBLIX yCTPOMNCTB
U CUCTeM; OCHOBHble MeTOJbl pacyéTa MapaMeTpPOB M XapaKTePUCTUK MUKDPOBOIHOBBIX YCTPOWCTB U
CUCTEM; OCHOBBI PabOTHI CO CTAHZAPTHBIMHU TaKeTaMH TPUKIAJHbIX MPOTrpaMM /sl MOZeTMPOBaHUS
00BEKTOB U1 MPOLIeCCOB B MUKPOBOJTHOBBIX YCTPONCTBAX U CUCTEMAX;

— yMmerb O0QOpMJISATb, TIPeACTaBAATh, [AOKIaAblBaTb U apryMeHTUPOBAHHO 3allUIlaTh
pe3y/bTaThl BLITIOTHEHHS PA00THI; CaMOCTOSITE/TbHO T0/Tb30BaThCs CTaHJAPTHBIMH TTaKeTaMH MPUK/IaJHBIX
TIPOTPaMM J1J1s MOZIe/TUPOBaHUsI 00OBEKTOB U MPOL[eCCOB B MUKPOBOJTHOBBIX YCTPOMCTBAX U CHCTEMaX;

— BJ3jileTh MeToJaMy pacuéTa rapaMeTpoB M XapaKTePUCTUK MUKDPOBOJIHOBBIX YCTPOWCTB U
CHCTeM, OCHOBaMH WX pa3pabOTKK U TIPOEKTUPOBAHUS; CTaHJAPTHBIMHU ITaKeTaMH MPUKJIaZHbIX TIPOTPaMM
JJ1sl MOZIeJTUPOBaHKsI 00beKTOB U MPOLIeCCOB B MUKPOBOJIHOBBIX YCTPOMCTBAX U CUCTEMAX;

4. O0beM AMCIUIUIMHBI M BH/IbI YueOHOH paboThI
OOmiasi TPyAOeMKOCTb JUCLUIUTMHBI cocTapssieT 4.0 3aueTHbIX eAWHHLIBI M TIpe/iCTaBjieHa B
tabmumne 4.1.
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Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Ne Bugpl yueOHOM fieTeTbHOCTH 2 cemecCTp Bcero EuHunb
1 Jlekuyu 24 24 4yacoB
2 [IpakTrueckue 3aHATHSA 18 18 4yacoB
3 | JlaboparopHble 3aHSTHS 16 16 YacoB
4 Bcero ayquTOpHbIX 3aHATUI 58 58 4yacoB
5 CamocTosiTesibHas paboTa 86 86 4yacoB
6 Bcero (6e3 3k3ameHa) 144 144 4acoB
7 OO0111ast TPyJ0EMKOCTh 144 144 4yacoB
4.0 4.0 3.E

5. Copepxanue AUCIUIIUHBI

5.1. Pa3genbl JMCHUIIMHBI 1 BU/IbI 3aHATHMN

Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBE/IeHbI B Tabmmiie 5.1.
Tabsuiia 5.1 — Pa3zenbl AUCIUIUIMHBI M BU/IbI 3aHATUN

. ; o
O ~
5 | & | 5 2% | &t
= c | ¢ £ 2% s 2
No HasBanusi pa3zienoB JUCLIUIIIMHBI %’ % i é g 5 E %
= £ E 5 23 &%
z = | & Mm™M&| g§¢8
© O o
=¥ lr::cs CEU
= O
1 | MUKpOBOJIHOBBIE JIMHUM T1epefiauu, Ux 6 11 0 26 43 OIIK-2,
rapameTpbl U XapaKTepUCTUKHU. OIIK-4,
CornacoBaHue. OIIK-5, TIK-2
2 |MarpuuHblii aHa/IM3 MHOTOTTOTFOCHBIX 6 4 0 15 25 OIlK-2,
YCTPOWCTB OIIK-4,
OIIK-5, ITIK-2
3 | TuroBble MUKPOBOJIHOBbIE YCTPOWCTBA 6 3 8 24 41 OIIK-2,
OIIK-4,
OIIK-5, TTIK-2
4 | 3mepeHus napaMeTpoB U 6 0 8 21 35 OIIK-2,
XapaKTepUCTUK YCTPOMCTB U OIIK-4,
MarepurasioB B Auana3oHe CBYU OIIK-5, ITK-2
Ntoro 24 18 16 86 144
5.2. CoaepixkaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
Cogep>xaHuye pasziesioB AUCLUTUIMH (T10 JIeKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIUH (TI0 JIEKI[UsIM)
3 3§
3 = 0
CopeprkaHyve pas/iesioB JUCLIAILIMHBI 10 = > 5
Ha3BaHus pa3zenos S S 5
JIEKLIUSIM 3 g 2
S8 g =
=¥ o 2
= S
2 ceMeCTp
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1 MukpoBo/iHOBbIe TUHUM Tiepesiaud, | OOImast Teopust peryisipHbIX 6 OI1K-2,

UX NapaMeTpbl U XapaKTepUCTUKU. Harpy’KeHHbIX JIMHUM (PE>XXUMBI, OIIK-4,
CornacoBaHue. ko3¢ duireHT orpakenusi, KCB u KBB, OIIK-5,
pe30HaHCHbIe ceueHUs, TpaHC-(hopmarius [1K-2

COMPOTUB/IEHUH, BXO/[HOE COTIPO-
THBJIEHWE, SKBUBaJ/IeHTHbIE CeUeHUs1).
OcHOBHbIe XapaKTepUCTUKHU JTUHUN
repeziauu (TUIIbI BOJIH, AUCTIEPCUS,
BOJTHOBOE Y XapaKTepuCTUYeCKoe
COMNPOTUBJ/IEHUS], TOTOHHbIE TTapaMeTphl).
MUKpPOBO/IHOBbIE JTMHUM Tepejauu.
HeperynspHocTu B TMHUAX. YUBT MOTEPB.
Kpyrosas guarpamma Bonbnepra-Cmura.
Y3K01o0/10CHOe U IIUPOKOII0/I0CHOE

coryiacoBaHue.
Wtoro 6

2 MaTpruHbIY aHa/In3 MHoronostocHsle ycTporcTsa. BomHoBoun 6 OIIK-2,

MHOTOIIO/IFOCHBIX YCTPOMCTB Y K/lacCUueCcKUi nogxozpl. BonHoBas OIIK-4,
MarpuLia paccesHus. Kinaccuueckue [TK-2

MaTpHL{bl CONPOTUB/IEHUH U
nipoBoguMocTelt. CBOKMCTBa B3aMMHOCTH,
CUMMETPHH U HeJJUCCUTNaTHBHOCTH.
Marpuupl niepesaun. Metop
JIeKOMITO3ULIMM aHa/I3a CI0XKHBIX

YCTPOUCTB.
Ntoro 6
3 Tunosble MUKPOBOJ/THOBbBIE PeakTuBHbBIE U aKTUBHBIE Harpy3KHU. 6 OIIK-2,
yCTpOICTBA CryreHuarsle ¥ IJIaBHbIe COIVIACYIOLLUe OIIK-4,
niepexo/ibl. OOBEMHBIE Pe30HATOPBI. OIIK-5,
@OUNbTPLL. ATTEHI0AaTOPHI. IK-2

®da3ospartarenu. [Jenvirend MOLHOCTH.
HanpapyieHHble OTBETBUTENN U MOCTBI.
®eppUTOBBIE LIUPKY/ISATOPbI U BEHTUJIH.

Ntoro
4 V3mepeHusi MapameTpoB U AHanu3aropbl TapamMeTpOB Lierei. 6 OIlIK-2,
XapaKTepUCTUK YCTPOMCTB U V3mepeHys XapakKTepUCTHK MaCCUBHBIX U OIIK-4,
MarepuasioB B auanazone CBY aKTHBHBIX MHOTOTIOTFOCHBIX YCTPOUCTB. OIIK-5,
V3mepeHus 3/1eKTpUYeCKUX apameTpoB [1K-2
Marepua’sos.
Ntoro 6
Nroro 3a cemecTp 24

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (PeAbIAYIMMHI)
U ofecreurBaeMbIMH (MOC/IEYIOIAMH) JUCHHIUTHHAMH
Pa3ziesibl JUCLIATIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreunuBarouMu (MpeabIIyuMu) 1
obecreuriBaeMbIMH (T10C/I€AYIOIIMMU) JUCLIATTMHAMM TIPeICTaB-/ieHbl B Tabviie 5.3.
Tabsura 5.3 - Paszesnibl AUCIUTUTUHBI M MEXIUCIIUITAHAPHBIE CBS3U

Ne pa3/enioB JaHHOMN AUCIUIUIAHBI, /11 KOTOPBIX
Heo0XoIMMOo H3yueHre 00eCTIeurBaroIUuX U
obecrieurBaeMbIX JUCLIUITIMH

1 2 3 4

No HanmeHoBaHMe IUCLUTIIVH
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[TpefiecTBytoLMe AACLUTIIUHBI

1 | Teopusi 5/1eKTPOMarHUTHOM COBMECTUMOCTHU
PaZii03/1eKTPOHHBIX CPeJICTB U CUCTEM

+ + + +

[Tocnepyroume AVCLUTIVHGI

1 | ABTOMaru3upoBaHHOe rpoekTupoBaHue CBY

. + + + +
yCTPOMCTB

2 | Maremarrueckoe MO/ e/MpOBaHue

9 + + + +
pPaIMOTEXHUYECKUX YCTPOMCTB U CUCTEM

5.4. CooTBeTCTBHE KOMIIeTeHIUH, () OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
npe/icTaB/eHo B Tabsurie 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yueHUU
HCLITITMHBI
Buabl 3aHaTHIM
35}
xR
2 S 5
= 5 B S
= T T a
= g ] -
T S o o g
Q (] v T
GE, = S E = @®opMbI KOHTPOJIS
S 3 2 = 2
8 = 5 e &
N2 = © S
= (=% =
X o &}
© O© o
£ : :
= O
OI1K-2 + + + JomartHee 3aanue,
KoHcriekT caMonoAroToBky,
KomrioneHT
CBOeBpeMeHHOCTH, Pedepar,
OuddepeH1MpoBaHHBIN
3ayer
OIIK-4 + + + + [omarliHee 3aziaHue,
KoHcnekT caMOnoAroToBKH,
Ortuet 110 /1TabOpaTOpHOIA
pabote, KoMrioHeHT
CBOEBpeMeHHOCTH, Pedepar,
OuddepeH1iMpoBaHHbIN
3ayer
OIIK-5 + + + LomariiHee 3aanue,
KoHcriekT camMonogroToBky,
KomrioneHT
CBOEBpPEMeHHOCTH, Pedepar,
OuddepeHiipoBaHHbIN
3aueT
[1K-2 + + + + JomartiHee 3aziaHue,
KoHcrekT caMonoAroToBky,
OrTuert 110 1abopaToOpHOM
pabote, KoMmrioHeHT
cBOeBpeMeHHOCTH, Pedepar,
HuddepeHiimpoBaHHbIM
3ayer
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6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHU3aIuu 00yYeHHs

He mipegycmorpeno PYII

7. JTaGopaTopHbIi MPAKTUKYM
Copeprkanue y1abopaTtopHbIX paboT npuBezieHO B Tabmie 7.1.
Tabnuna 7. 1 — CogepykaHue 1abopaToOpHbBIX paboT

4 3 g
Q S =
Z S
= T o e
Ha3BaHus pa3zenos CopmepskaHue 1abopaToOpHBIX paboT S S5
s | iS
2 o O
= ©
2 ceMeCTp
3 TuroBble MUKPOBO/THOBBIE WccnenoBanuve (heppyUTOBBIX BEHTU/IEN U 4 OIIK-4,
yCTPOMCTBA LIUPKYJIITOPOB. [TK-2
VccnenoBanue 00bEMHOTO pe3oHaTopa.
Ntoro
4 VI3mepeHus apaMeTpoB U CkasnsipHblY aHa/IM3aTop NapaMeTpoB OIIK-4,
XapaKTepPUCTHK YCTPOMCTB U Lernert P2M. [TK-2
Marepuanos B Auanasoxe CBY V3mepenue € U tgd [uaeKTprUyeCcKUX 4
MaTepuasoB Pe30HaTOPHBIM METOZOM.
Nroro 8
Wroro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
CopiepkaHye MpakTUUeCcKUX paboT npuBesieHo B Tabmuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT
3 <]
g ZE
< = =
. g 23
Hassanus paszenos CopepykaHue MpakTUYeCKUX 3aHATUN GES = % GE
=
S8
S s &
= )
2 cemeCTp
1 MUKpOBOJIHOBBIE JIMHUY Tlepefiauk, |JIuHuu nepegauu ¢ T-BoiHOU 2 OIlK-2,
UX IapaMeTpbl ¥ XapaKTepUCTUKU. BO/THOBO/JHbIE THHUH 2 OIIK-4,
CornacoBanue. OIIK-5,
Harpy>keHHble duziepsl 2 TIK-2
Kpyrosas guarpamma Bossriepra-Cvura 3
Y3K0I10/10CHOE 1 LLIMPOKOIOJIOCHOE 2
coryiacoBaHue
Ntoro 11
2 MarpuuHbIi aHa/I13 MatpuuHbIfi aHa/IM3 MHOTOTO/TFOCHBIX 2 OI1K-2,
MHOTOTO/TFOCHBIX YCTPOMCTB YCTPOUCTB OIIK-4,
AHanu3 C/I0)KHBIX yCTPOUCTB METOJ0M 2 gg%’s’
JeKOMIIO3ULIUU i
Nroro 4
3 Tunosble MUKPOBOJTHOBbBIE 3awuTa peeparoB B popme OIIK-2,
YCTPOKMCTBA rpe3eHTaluu OIIK-4,
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HToro

3 OIIK-5,
[TK-2

Nroro 3a cemectp

18

9. CamocTosiTe/ibHasA pabora
Buzipl camocTosTeTbHOM paboThl, TPYA0EMKOCTh U (hOpMHUpPyeMble KOMITETEHIIUH TIPe/ICTaB/IeHbI B

Tabmmie 9.1.
Tabmuria 9.1 - Bugpl camocTosiTesTbHOM pab0ThI, TPYZI0EMKOCTb U (JOPMUPYeMble KOMITETEHITUN
2 g
5 =
= 0
. ) T
Buzpl camocrosiTenbHOM = > O
Hassanus pa3zesnos = = @®OopMbI KOHTPOJIS
) 3 s 2
paboThI S) g g
=S a =
o ° 2
= S
2 ceMeCTp
1 MukpoBosiHOBbIe iiHUM | [ToAroToBka K 4 |OIIK-2, |KoHcriekT
repe/iauu, UX rapamMeTphbl |TPaKTA4YeCKUM 3aHATUSIM, OIIK-4, | camoIOAroTOBKH,
Y XapaKTepUCTUKHU. ceMUHapam OIIK-5, |Pedepar, JomaliHee
CornacoBanue. TMoAroToBKa K 4 [1K-2 3a/laHue
MpaKTUYe CKUM 3aHATUSM,
CceMUHapam
[ToaroroBka K 5
TpakTUYye CKUM 3aHATUSM,
CceMUHapam
IToaroroBka K 4
MPaKTUYe CKUM 3aHSATUSIM,
ceMHHapam
[Togroroeka K 4
MpaKTUYe CKUM 3aHATUSIM,
CceMUHapam
ITpopaboTKa JIeKIMOHHOTO 5
Marepuasa
Ntoro 26
2 MarpuyuHbIi aHa/Iu3 [ToaroroBka K 5 |OIIK-2, |KoHcnekr
MHOT'OIOTFOCHBIX MPaKTUYEeCKUM 3aHATUIM, OIIK-4, CaMOIIO/ITOTOBKY,
YCTPOWCTB ceMHHapam OIIK-5, |/lomallHee 3ajaHue
IToaroToBka K 5 |I1K-2
MpaKTUYe CKUM 3aHATUSIM,
CceMUHapam
ITpopaboTKa JIeKIMOHHOTO 5
Marepuasa
Ntoro 15
3 TurnoBbie [ToaroroBka K 4 |OIIK-2, |Pedepar, KoHcrekr
MUKDPOBOJIHOBBIE MPaKTUYeCKUM 3aHATUAM, OIIK-4, CaMOIIO/ITOTOBKY,
YCTPOMCTBa ceMHHapam OIIK-5, |/loMallHee 3ajaHue,
[TK-2 TUeT 1 TOPHOU
ITpopaboTKa JIEKIJMIOHHOTO 5 0 5 er 110 /1abopaTopHo
Marepuasa paborte
OdopMeHre OTUETOB T10 7
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naboparopHbIM paboTam

OdopmreHue 0TUETOB T10 8

nabopatopHbIM paboTam

Ntoro 24
4 V3mepenus mapameTpoB | [IpopaboTKa JIeKIIMOHHOTO 6 |OIIK-2, |KoHcnekr
Y XapaKTepUCTHK Marepuasa OIIK-4, |camonoAroToBku, OTuer
YCTPOHCTB ¥ MaTepHaoB | (hOPMIIeHEE OTUETOR 110 - |OIK-5, |no naboparopHoii paboTe
B Auanasoxe CBY nabopaTopHbIM paboTam [1K-2

OdopmreHre 0TUETOB T10 8

naboparopHbIM paboTam

Ntoro 21
Wtoro 3a cemecTp 86
Utoro 86

10. KypcoBas pabora

He npegycmorpeno PYII

11. PeliTMHrOBas cucTeMa AJIA OL€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. Ban/bHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabmuiia 11.1 — basibHbIe OIeHKH /IJIsT 3JIEMEHTOB KOHTPOJIsSI

. . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©Gann 3a nmepuof,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
2 cemMecCTp
HomauiHee 3aziaHue 8 8 8 24
KommnoHeHT 4 6 2 12
CBOEBPEMEHHOCTH
Koncriekr 5 5 5 15
CaMOIIO/ITOTOBKU
Ortuer 110 1TabOpaTOPHOM 12 12 24
pabore
Pedepar 25 25
Hapacrarouym utorom 17 73 100 100
11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6an/ioB B OLIEHKU 3a KOHTPOJIbHBIE TOUKH TIpeZicTaB/eH B Tabsuie 11.2.
Tabsmura 11. 2 — TTepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
basnnbl Ha jaTy KOHTPOIBHOM TOUYKH Orenka
> 90% oT MakcUMaJibHOM cyMMbI OansioB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuMasbHOM cymMMbl OansioB Ha gaty KT 4
Ot 60% 10 69% OT MakCcMMaabHOW CyMMBbI OasioB Ha gary KT 3
< 60% oT MakCMMasnbHOM cyMMbI 6asinoB Ha gaty KT 2

11.3. ITepecueT cyMMBbI 0Q/I/IOB B TPAJULIMOHHYI0 U MEXAYHAPO/JHYI0 OLEHKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO U MEKAYHAPOAHYIO OLIEHKY TIpe/CTaB/eH B Tabmuiie
11.3.
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Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,

Ouenka (I'OC) YUWTBIBAaeT yCIMeLIHO CaHHbIN Oruenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb xopoi1i0)

4 (xopot11io) (3a4TeHO) 75 -84 C (xopot1i0)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YyAoB/1eTBOPUTENBHO) (3aUTEHO) 60- 64 E (HocpeAcTeerHo)
2 (HeyAOBIETBOpHUTE/ILHO) (e Hioke 60 6anioB F (HeymoBneTBOpUTEJILHO)

3aUTEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. ¥Ycrpoiictea CBY u aHTeHHBI: YueOHOe mocobue / [llanruna JI. Y., 3amorpuHckuii B. A. -
2012. 223 c. [SnekTponHbIH pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/712, cBoboAHBIH.
2. AmnrenHbl: YueOHoe nocobue / ToumH I T - 2012. 145 c. [DnekTpoHHsIN pecypc] - Pexxum
pocryna: http://edu.tusur.ru/publications/2794, cBoboAHBIA.
3. YcrporictBa CBY u aHTeHHBI. [IpoekTripoBaHMe (pa3supOBaHHBIX AHTEHHBIX PELLEeTOK/ 07 pef.
.M. BockpeceHckoro. — M.: Paguorexuuka, 2012, — 744c¢. (Hanuuue B 6ubmoreke TYCYP - 10 3k3.)

12.2. lono/siHMTe/IbHAA JIMTeparypa

1. Awntenssl u ycrpoiictBa CBY: YueOHuK g1 By3os/ [I.M1. BockpeceHckuii u ap. — M.: Pa-
quoTtexHuKa, 2006. — 375c¢. (Hammure B 6ubmoteke TYCYP - 20 3K3.)

2. Ca3zoHoB /.M. AHrenHbl U ycTpoiictBa CBUY: YueOHUK A/t By30B. — M.: Bpicitias IIKoma,
1988. — 432c. (Hanuune B 6ubmoreke TYCYP - 18 3k3.)

3. YcrpoiictBa CBY u anTeHHbI. [IpoekTrpoBaHue ¢ha3MpOBaHHBIX aHTEHHBIX PelleTOK/ Moj pej.
[.1. BockpeceHckoro. — M.: Paguorexnuka, 2003. — 632c. (Hanmuue B 6ubmoteke TYCYP - 21 9k3.)

4. Hedénos E.M. Texnuueckasi 37eKTpoJiHaMHKa: YueOHOe mocobue s By30B. — M.: U3m.
1IeHTp «AKazeMusi», 2008. — 416c. (Hammure B 6ubmoreke TYCYP - 13 3K3.)

5. TexHuueckasi 3/IeKTPOAMHAMUKA: YueOHoe mocobue ais By3os/ FO.B. TlumenoB u ap. — M.:
Paguo u cBsizb, 2002. — 536 c. (Hanmuure B 6udbmmoreke TYCYP - 22 3k3.)

6. @paauH A.3. AHTeHHO-(buUJepHble ycTpoicTtBa. — M.: CBsizb, 1977. — 440c. (Hamuuue B
ounbmioreke TYCYP - 19 3k3.)

7. Awnrennnsl YKB/ mog pen. I'.3. Aizenbepra. Y.1. — M.: Cssizb, 1977. — 384c. (Hamuuue B
ounbmioreke TYCYP - 25 3Kk3.)

8. Amnrtennsl YKB/ nox pex. I'.3. Aiizen6epra. U.2. — M.: Ces3b, 1977. — 288c. (Hanuuuve B
ounbmioreke TYCYP - 26 3K3.)

9. Amnrtennsl U pugepsl: COOpPHUK 3a/1au ¢ hopMyaamMu U pereHusMu / Tommn I T - 2012. 237
c. [OnekrponnbIii pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/2795, cBoOOAHBI!.

10. Ycrpoiictea CBY u aHTeHHB: YuebHOe MeToauueckoe mocobwe / Illanrmna JI. U.,
3amotpuHckuii B. A. - 2012. 163 «c. [OnekrpoHHbIi pecypc] - Pexum jgocrtymna:
http://edu.tusur.ru/publications/715, cBo60AHBIH.

12.3. YueOHo-MeTOjHUECKOe MTOCOOHe ¥ MporpaMMHoe obecreyeHue
1. WccnenoBanue ¢eppyuTOBBIX BeHTWIeH M LUPKYIATOPOB: PyKOBOACTBO K s1abopaTopHO
pabore / Towwn I. I, Hukudopo A. H., ®PareeB A. B., 3amorpunckuii B. A., CokonoBa XK. M.,
IMagycoea E. B. - 2013. 27 «c¢. [DOnektponHbii pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/3730, cBo6oAHbIT.
2. WccnepoBanue ko3¢ ¢dureHTa ycuaeHus: PyTIOPHbIX aHTeHH: PyKoBOACTBO K s1abopaTopHOiA
pabore / Tommn I. I., Hukudopor A. H., dareeB A. B., 3amorpunHckuii B. A. - 2013. 27 c.
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[DnekTponHkIii pecypc] - Pexkum goctyma: http://edu.tusur.ru/publications/3723, cBoOOJHBIT.

3. HccnemoBaHue [guarpaMMbl HarpaB/IeHHOCTH IapaboMueckod aHTeHHbI T0 H3MepeHUsiM
ToJIs B /lanbHel u OmkHel 3oHax: PykoBozcTBO K yaboparopHoii pabore / TomwH I T, Hukudgopos A.
H., ®areeB A. B., 3amotpuHckuii B. A. - 2013. 18 c. [OnekTpoHHbIi pecypc] - Pexxum pgoctyma:
http://edu.tusur.ru/publications/3700, cBOOOHBIH.

4. YcrpoiictBa CBU U aHTeHHBl: yueOHO-MeToAMuyeckoe Tmocobue 10 oOpraHW3aluu
camocrosTesibHOM pabotel crygeHtoB / TommH I T - 2010. 42 c. [OnekTpoHHBIN pecypc] - Pexum
noctyma: http://edu.tusur.ru/publications/7, cBo6oAHbIIA.

12.4. Ba3bl AaHHBIX, HH(OPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTeMbI
1. http://www.keysight.com
2. https://www.cst.com/

13. MarepuaibHO-TeXHMYECKoe ofecrnedeHne JUCHHUITHHBI
YuyeGHo-HcCCIeoBaTeMbCKast labopaTtopust « MUKPOBOJIHOBasi TEXHUKa», ayz. 328 PK.
Paboure mMecta 00Opy[0BaHbI W3MEPUTELHBIMA TIPUOOPAMH W KOMITBIOTEDAMH C BBIXOZIOM B
WutepHet. JlabopaTopHble paboOThl obecrieueHbl METOJUUYECKMMU IMOCOOMSIMHM, B TOM UHC/IEe B
3/IEKTPOHHOM BU/E.

14. ®oHpA O11eHOYHBIX CPe/CTB
DOH/I, OLIEHOYHBIX CPE/ICTB TIPUBEIeH B TIPU/IOKEHUH 1.

15. MeTopnueckue peKOMeH/Jaliiy 110 OPraHU3aluy U3yYeHUs JUCLUIIINHbI
be3 pekoMeHa1ui.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MukpoBo/iHOBasi TeXHMKa

YpoBeHb 00pa3oBaHus: BbICIIee 00pa3oBaHHe - Marucrparypa
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Kadegpa: TOP, Kadeapa TeleKOMMyHUKAI[U{ M OCHOB PaUO0TeXHUKH

Kypc: 1
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YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— [HonenTt kad. CBUuKP darees A. B.

OuddepeH1IMpOBaHHBIM 3aUeT: 2 ceMeCcTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIIK-2

CII0COOHOCTBIO HCTIONMb30BaTh Pe3y/bTaThl
OCBOEHUS JUCLUIIIMH NPOrPaMMbl
MarucTparypbl

OIIK-4

CII0COOHOCTBIO CaMOCTOSITe/IbHO NTpHobpeTaTh

[o/mKeH 3HaTh (U3HMYeCKre 0CHOBBI
MOCTPOeHUs U PyHKLIMOHUPOBaHUS
MHKDOBOJ/THOBBIX YCTPOMCTB U CUCTEM;
OCHOBHBbIE MeTO/bl pacuéTa rnapameTpoB 1
XapaKTepUCTHK MUKPOBOJTHOBBIX

1 WCII0J/Ib30BaTh B MPAaKTUUeCKOMU JiesiTeTbHOCTH
HOBbIE 3HaHUS U YMEHUs B CBOeU MpeIMeTHOU

YCTPOMCTB ¥ CUCTEM; OCHOBBI pabOTHI CO

obnactu

OIIK-5 TOTOBHOCTBIO O()OPMJISATh, IPEZCTAB/IAATH,
JIOK/1a/ibIBaTh ¥ apr'yMeHTHMPOBaHHO 3alljyIaTh
pe3y/IbTaThbl BBIOTHEHHON PaboThI

ITK-2 CTIOCOOHOCTBIO BBITIOJTHATH MOZIE/TUPOBAHIE

00BLEKTOB U poneccoB C 1eJIbI0 dHaJ/IM3d U
ONTUMHU3AlK KX MMApPpaMeTPOB C
HCI10/Ib30BAHUEM MMEOIIUXCSA CPEACTB

HCCHEAOB&HHﬁ, BKJ/IFOUasl CTaHAAPTHBIE I[TaKeThI

IMPUKJ/IaJHBIX IMTPOrpaMM

CTaH/IapTHBIMU MaKeTaMU MPUKIaJHbIX
TIPOrpamMM [1/1s1 MO/|e/TUPOBaHUs 00bEeKTOB U
TMPOL[eCCOB B MUKPOBOJIHOBBIX
YCTPOWCTBAaX U CUCTEMAX; ;

[omkeH ymeTb 0pOPMJIATD, TIPEJCTABIATD,
JOK/1aJibIBaTh U apIryMeHTUPOBaHHO
3alUILaTh pe3y/bTaThbl BbIOTHEHUS
paboThI; CaMOCTOSITETBHO TI0/Tb30BaThCS
CTaH/IapTHBIMU MaKeTaMU MPUKIaJHbIX
TIPOrpamMM [/1s1 MO/e/TUPOBaHMs 00bEeKTOB U
TMPOL[eCCOB B MUKPOBOJIHOBBIX
YCTPOWCTBAX U CUCTEMAX;;

[omkeH BnaileTb MeTOlaMH pacyéTa
rapaMeTpoB U XapaKTepPUCTUK
MHKDOBO/THOBBIX YCTPOMCTB U CHUCTEM,
OCHOBaMH UX pPa3pabOTKH U
MIPOEKTHPOBAHUSL; CTaHZAPTHBIMU
rakeTaMy NPUKIaIHbIX IPOrPaMM JJIst
MO/Ie/TUPOBaHUsI 00bEeKTOB 1 TIPOLIECCOB B
MUKPOBO/THOBBIX YCTPOUCTBAX U
CcUCTeMax;;

OO11e XapaKTepUCTHKH Tl0Ka3areneld U KpUTepueB

NipYBeZieHbI B TabnuLe 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OLleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OtmuHo (BeIcOKMI | OGmazaeT dhakTHUe CKUMU
YPOBEHD)

" TeopeTU4YeCKUMH
3HAHUAMM B IIpefeiax

OO6sasaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS

KonTponupyet paborty,
MIPOBOJIMT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS

r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM bepet oTBeTCTBEHHOCTH 3a

YPOBEHb)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,
TpeOyeMbIX ZIJIs pelleHust
orpe/ie/ieHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe

3aBepIllleHre 3a44d4 B
HnccjaeqoBaHUH,
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obnacTy Uccieq0BaHUsS

MOBeIeHNe K
00CTOATE/ILCTBAM B
peleHUH pobiem

YnoBnetBopuTenbH | ObnazaeT 6a30BbIMU OO6saiaeT 0CHOBHBIMU PaboraeT npu rpsiMoM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
YPOBEHb) IS BBITIOJTHEHUST TIPOCTBIX
3ajau
2 Peamu3anusi KOMIIeTeHI[UI
2.1 Komnerennua OITK-2
OIIK-2: crmocoOHOCTBIO  WCIIONB30BaTh  Pe3y/ibTaThl OCBOEHWS AWCLUIUIMH — TIPOrPaMMBI
MarucTparyphbl.

st bopMUpOBaHMS KOMIIETEHIIUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAroB. DTarbl (OpMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbl 3aHATUH W MCIHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
npe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIOb3YeMble CPEe/ICTBA OLIEHUBAHMS

Tabuia 3 — Orarbl

YCTPOMWCTB U CUCTEM;

CocraB 3HaThb YmeTb Bnangets
CopeprkaHue (bu3myeckre 0CHOBbI 0(OpM/ISITH, MeTo/laMU pacuéTa
3TaroB TOCTPOEHUS U TIpe/|CTaB/ISITh, rapaMeTpoB U

(YHKIIMOHMPOBaHUS JOK/IaJibIBaTh U XapaKTepPUCTHK
MHKDPOBOJTHOBBIX apryMeHTHPOBaHHO MHKDOBO/THOBBIX

3alUIIaTh pe3y/IbTaThbl
BBITTO/IHEHHSI PAOOTHI;

YCTPOMCTB U CHUCTEM,
OCHOBaMH MX pa3paboTKu
Yl TIPOEKTUPOBAHKUS

Buabl 3aHaTHI

* IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

 IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekumuu;

* (CamocrosiTesibHas
pabora;

* JlaboparopHble
3aHATHS;

e CamocTosTenbHas
pabora;

Wcnons3yemble
CpeJCTBa
OLIeHUBaHUs

¢ JlomalliHee 3a/laHUE;
* KoHCriekT
CaMOIIO/ITOTOBKY;

* Pedepar;

* uddepeHLIPOBaHHbI
U 3auerT;

* uddepeHIIMPOBaHHBI
i1 3aueT;

» JlomalliHee 3a/iaHue;
* KoHcnekr
CaMOIIO/ITOTOBKY;

* Pedepar;

» uddepeHIMPOBaHHbI
U 3auerT;

* MuddepeHIMpOBaHHBI
i1 3aueT;

[omalliHee 3azjaHue;
Pedepar;
OuddepeHLipoBaHHbI
U 3aueT;
OuddepeHLipoBaHHbI
U 3aueT;

dopMynMpoBKa TMoKa3aTesiell U KpUTepHeB OLleHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B

Tabure 4.
Tabnuiia 4 — IToka3aTe/iu M KpUTEPUU OL[eHMBAHUSI KOMIIETeHL[MH Ha 3Tarnax

CocraB 3HaThb YmeTb Bnagetb
OminuHo * 3HaeT (uznUecKue * YmeeT cBOOOHO * Biageer Metozamu

(BBICOKHMI YPOBEHbD)

OCHOBBI [TOCTPOEHUS U
(YHKLIMOHMPOBaHUS
MMKPOBOJTHOBBIX
YCTPOWCTB U CUCTEM;

0(pOpM/ISITh,
TIpeJiCTaB/IsITh,
JIOKJIa/IbIBATh U
apryMeHTHPOBaHHO
3alUIIaTh Pe3y/bTaThl
BBITTOJTHEHUST PaOOTHI;

pacuéTa napameTpoB U
XapaKTepPUCTUK
MUKPOBO/THOBBIX
YCTPOWCTB U CUCTEM,
OCHOBaMHU UX pa3paboTKu
Y MPOEKTHUPOBAHMUS;

CornacoBaHa Ha noptane Ne 3411

14



(yHKIIMOHMPOBaHKs
MUKDPOBOJTHOBBIX
YCTPOMCTB U CUCTEM ;

Xopomwo (6a30Belil | ¢ MMeeT npejcTaBaeHue | * YMeeT * YacTuuHO Bl1ajeer
YPOBEHb) 0 (hM3UYeCKUX OCHOBAX CaMOCTOSITe/TEHO MeTO/laMH pacuéTta
TIOCTPOEHUS U 0(hOpMJISATS, riapamMeTpoB U
(YHKLIMOHUPOBaHHUS TIPe/ICTaB/ISATh, XapaKTepUCTHUK
MHKDPOBOJTHOBBIX JIOKJIa/IbIBATh U MHUKDPOBOJTHOBBIX
YCTPOMCTB U CUCTEM ; apryMeHTHPOBaHHO YCTPOMCTB U CUCTEM,
3al[UIIaTh Pe3y/IbTaThbl OCHOBaMH WX pa3paboTKu
BBITTO/THEHUsT PabOTHI; Y TIPOEKTUPOBaHMUS;
YI0oB/IETBOPUTE/IBH | * JlaeT orpezie/ieH st * Tloka3biBaeT * JleMOHCTpHpYyeT
0 (TIOpOroBbIi ¢bu3MUeCcKUX OCHOB HETIOJTHOE, HETOJTHOe,
yPOBEHb) TIOCTPOEHUS U He/I0CTaTOUHOe YMeHHe | Hel0CTaTOuHOe BiajieHue

0 opM/ISITh,
TIpeJiCTaB/IsITh,
JIOKJIa/IbIBATh U
aprymMeHTHPOBAaHHO
3alUIIaTh Pe3y/bTaThl
BBITO/THEHUST PabOThI;

MeTo[aMH pacyéTta
rapaMeTpoB U
XapaKTepUCTHUK
MHUKDPOBOJTHOBBIX
YCTPOWCTB U CUCTEM,
OCHOBaMH UX pa3paboTKu
Y TIPOEKTUPOBaHMUS;

Tabuiia 5 — Srarbl

2.2 Komnerennpua OITK-4

OIIK-4: crmocoOGHOCTBIO CaMOCTOSITeIbHO TIPUOOpeTaTh YW UCIOJb30BaTh B TPaKTUYeCKOU
JlesiTe/IbHOCTH HOBbIe 3HaHWSI U yMeHUsI B CBOell TipeiMeTHOM 06/1acTH.

st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHHUS
KOMIIEeTeHL|UM, IIpUMeHsieMble [/Is1 3TOr0 BH/bl 3aHATMM U UCIO/Ib3yeMble CpeJCTBa OLleHUBaHUS
Tpe/icTaB/IeHbI B Tabsurie 5.
OpPMMPOBaHUs KOMITeTEHLIUY U UCII0/Ib3yeMble Cpe/iCTBA OLleHUBaHUs

YCTPOWCTB U CUCTEM;

CocraB 3HaThb YmeTb Bnanets
CopepxaHue OCHOBHBIE METO/IbI 0 opMJIATS, MeTOZ,aMH pacyéTa
3TaroB pacuéTa rnapameTpoB U Mpe/CTaB/ISTh, rapamMeTpoB U

XapaKTepUCTUK JIOKNaJibIBaTh U XapaKTepUCTUK
MUKDPOBOJIHOBBIX aprymMeHTHUPOBaHHO MUKPOBOJTHOBBIX

3allWIIaTh Pe3y/bTaThl
BBITIOJTHEHUSI PabOTHI;

YCTPOWCTB U CUCTEM,
OCHOBaMH HX pa3paboTku
Y [IPOEKTUPOBaHUS

Buapl 3aHaTHM

¢ [lpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* [IpakTHUueckue
3aHATHS;

* JlabopaTopHbie
3aHATHS;

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* JlaboparopHbie
3aHATHS;

e CamocTosTenbHas
pabora;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* Ortuer 1o
nabopatopHoii pabore;

» JlomaliHee 3a/laHue;
* KoHcriekT
CaMOIIO/ITOTOBKY;

* Pedepar;

* uddepeHIIMPOBaHHBI
i1 3aueT;

* uddepeHLIMPOBaHHBI
U 3a4eT;

* Ortuer no
nabopatopHoii pabore;

» [lomMaliiHee 3a/laHue;
* KoHcnekr
CaMOTIO/ITOTOBKH;

* Pedepar;

* MuddepeHIMpOBaHHBI
i1 3aueT;

* TuddepeHLIpPOBaHHEI
U 3a4eT;

* Oruer 1o
nabopatopHoii paboTe;

» [lomaliiHee 3a/laHue;

* Pedepar;

* uddepeHIIMPOBaHHBI
M 3auerT;

* uddepeHIIMPOBaHHBI
M 3aueT;

@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B

CornacoBaHa Ha noptane Ne 3411

15



Tabsure 6.

Ta6m/1ua 6 — ITokazarenu u KPHUTEPHUH OLIEHMBAHWA KOMIIETEHIMKW Had 3TAlldX

CocraB

3HaTb

YmeTb

Bnangets

Ot1myHO
(BbICOKMI YPOBEHB)

* 3HaeT OCHOBHbIE
MeTO/bl pacuéTa
riapaMeTpoB U
XapaKTepUCTUK
MUKPOBOJIHOBBIX
YCTPOWCTB U CUCTEM;

* YmeeT cBOOOHO

0 OopM/ISITh,
TIPe/ICTaB/ISITh,
JIOK/IaJIbIBaTh U
apryMeHTUPOBaHHO
3allWIIATh Pe3y/IbTaThl
BBITTOJTHEHUST PaOOTHI;

* Bnazneer MeTomamMu
pacyéra rnapaMeTpoB U
XapaKTepPUCTUK
MHKDPOBOJIHOBBIX
YCTPOWCTB U CUCTEM,
OCHOBaMH UX pa3paboTKu
Y MPOEKTUPOBAHMS;

Xopowio (6a30Bblii | ¢ VmeeT npejcTaBieHye | * Ymeer * YacTtuuHo Bajeer
YPOBeHb) 00 OCHOBHBIX MeTOZIaX CaMOCTOATeJ/ILHO MeToJaMH pacuéra
pacuéra rnapaMmeTpoB U 0(hopM/IATH, rapamMeTpoB 1
XapaKTepUCTUK TIpe/iCTaB/IATh, XapaKTepUCTUK
MHUKDPOBOJIHOBBIX JOK/1a/ibIBaTh U MHUKDPOBOJIHOBBIX
YCTPOMCTB U CUCTEM ; apryMeHTHPOBaHHO YCTPOMUCTB U CUCTEM,
3alUIATh pPe3y/IbTaThkl OCHOBaMH HX pa3paboTKu
BBITIOJTHEHUST Pa0OTHI; U NIPOEKTUPOBaHUS;
YI0BNETBOPUTE/IBH | * JlaeT Ompe/eieHusl * Iloka3sbiBaeT * JlemMoHCTpUpyeT
o (HOPOFOBI:II7I OCHOBHBIX METO/|0B Her1oJ/IHoe, HeI10/IHoe,
YPOBEHb) pacuéTta rapaMmeTpoB U He/I0OCTaTOYHOe yMeHue HeJ0CTaTOYHOe BJlaJieHue
XapaKTepUCTUK otopMATH, MeToJaMu pacuéra
MHKPOBOJIHOBBIX TIpe/iCTaB/IATh, rapaMeTpoB 1
YCTPOMUCTB U CUCTEM ; [OK/1a/1bIBaTh U XapaKTepUCTUK
apryMeHTHMpPOBaHHO MHKDPOBOJIHOBBIX

3alMLaTh pe3y/bTaThbl
BBITO/IHEHUsI PabOThI;

YCTPOWCTB U CUCTEM,
OCHOBaMHU UX pa3paboTKu
Y IPOEKTHPOBaHMUS;

Tabmuia 7 — Orarbl

2.3 Komnerennua OITK-5

OIIK-5: roTOBHOCTBIO 0(OpPM/ISITh, NIPe/ICTaB/IATh, JOK/a/bIBaTh 1 apr'yMeHTUPOBAHHO 3alliMIIaTh
pe3yJibTaThl BLIOHEHHOM paboThI.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHLIMM, TPUMEHsieMble /I 3TOr0 BUJbl 3aHSITUA U HCIIOJb3yeMble CpPeACTBa OL€HWUBAHMS
Tnpe/icTaB/eHbl B Tabsurie 7.
OPMHPOBAHUSI KOMIIETEHLIMU U UCIIO/Ib3yeMble Cpe/iCTBa OLleHUBaHUS

YCTPOWCTB U CUCTEM;

3aIlULATh Pe3y/IbTaThl
BBITIOJIHEHHSI PAOOTHI;

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue OCHOBHbIE METO/IbI 0(OpMJISITH, MeTOo/laM1 pacuéTa
3TaroB pacuéTa napameTpoB U TIpe/|CTaB/ISITh, rapaMeTpoB U

XapaKTepUCTUK JIOK/1a/IbIBaTh U XapaKTepUCTUK aHTeHHO-
MHKDPOBOJTHOBBIX apryMeHTHPOBaHHO (buiepHbIX YCTPOUCTB,

OCHOBaMH WX pa3paboTKu
Y TIPOEKTUPOBAHHS

Buppl 3aHATHI

* IIpakTrueckue
3aHATHUS;

* JlaboparopHbie
3aHATHUS;

¢ Jlekiuy;

* CamocTrosTe/bHas
paborta;

* IlpakTuueckue
3aHATHUS;

* JlabGopartopHble
3aHATHS;

* Jlekiuu;

* CamocTrosTe/bHas
pabora;

* JlaboparopHble
3aHSATHS;

* (CamocTosTe/nbHast
paborta;

Ucronb3yembie

» JloMalliHee 3a/jaHUe;

* [lomalliHee 3a/laHue;

* JlomalliHee 3a/laHuE;
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cpefiCcTBa
OLleHHMBaHUs

* KoHcriekr
CaMOMOATOTOBKY;

* Pedepar;

* uddepeHLIMPOBaHHBI
U 3a4eT;

* uddepeHLIMPOBaHHBI
U 3a4eT;

* Koncrekr
CaMOMOATOTOBKY;

* Pedepar;

* TuddepeHLIpPOBaHHEI
U 3a4eT;

* TuddepeHLIpOBaHHEI
U 3a4eT;

Pedepar;
OuddepeHIMpOBaHHBI
M 3aueT;

IuddepeHLipoBaHHbI
U 3auerT;

dopMyIMpOBKa MOKasaTese W KPUTEepHeB OLeHHMBAaHUS [JaHHOM KOMITeTeHLIMM TpHBeJleHa B

Tabmumiie 8.
Tabmuija 8 — [Tokasaresin ¥ KpUTepUU OLIeHUBAHKSI KOMITeTEHI[MH Ha JTarax

CocraB 3HaThb Y™meTb Bnagets
OminuHo * 3HaeT OCHOBHbIE * YMeeT cBOOOJHO * Briageer metogamu

(BBICOKMI YPOBEHb)

MeTOJbI pacuéta
rapaMeTpoB U
XapaKTepPUCTUK
MHKPOBOJIHOBBIX
YCTPOWCTB U CUCTEM;

ohopMATE,
TIpe/ICTaB/IATh,
JIOK/IaJibIBaTh U
apryMeHTHPOBaHHO
3alIWIIaTh Pe3y/bTaThl
BBITIO/THEHUsI PabOoThI;

pacuéTa rnapamMeTpoB U
XapaKTepUCTHUK
MHUKDPOBOJTHOBBIX
YCTPOWCTB U CUCTEM,
OCHOBaMH UX pa3paboTKu
Y TIPOEeKTUPOBaHMUS;

Xopowio (6a30Belil | ¢ VmeeT npejcTaBieHye | * Ymeer * YacTuuHO Blajeer
YPOBEHb) 00 OCHOBHBIX MeToJjax CaMOCTOATeJIbHO MeToJilaM{ pacuéra
pacuéTa rapaMeTpoB U 0 OpMJIATH, rapameTpoB U
XapaKTepUCTUK TIpe/ICTaB/IATh, XapaKTepUCTUK
MUKPOBOJIHOBBIX JIOKJIaJIbIBaTh U MUKPOBOJIHOBBIX
YCTPOMCTB U CUCTEM ; apryMeHTHMPOBaHHO YCTPOMCTB U CUCTEM,
3alUIIAaTh pe3yJibTaThbl OCHOBaMH UX pa3pabOTKu
BBITO/THEHUsI PabOThI; Y TIPOEKTUPOBaHMUS;
YI0BNIETBOPUTE/IBH | * JlaeT ompe/e/eH st * Tloka3biBaeT * JleMOHCTpUpyeT
0 (TIoporoBbIv OCHOBHBIX METO/|0B HeTI0/HOe, HeTI0JIHOe,
YPOBEHb) pacuéTta rmapameTpoB U HeJoCTaTOYHOEe yMeHue HeaoCTaTOYHOe BraJeHue
XapaKTepUCTUK 0(pOpM/ISITh, MeTOaMH pacyéTa
MHKDPOBOJTHOBBIX TNpe/ICTaB/ISATh, rapamMeTpoB U
YCTPOWCTB U CUCTEM ; JIOKJIa[IbIBaTh U XapaKTepUCTUK
apryMeHTHMPOBaHHO MHKDPOBOJIHOBBIX

3al[UILIaTh Pe3y/IbTaThl
BBITTOJTHEHUST Pa0OTHI;

YCTPOMCTB M CUCTEM,
OCHOBaMH WX pa3pabOTKu
Y MPOEKTUPOBaHUSI;

Tabmuia 9 — Orarbl

2.4 Kommnerenuus I1K-2

[TK-2: crioco6HOCTBIO BBIMO/IHATE MO/e/IMPOBaHe O0OBEKTOB M TPOLIECCOB C Lie/bI0 aHa/irM3a U
ONTUMM3alMAd KX IapaMeTpPOB C WCIO/Ab30BaHUEM WMEIOLUXCS CPeJCTB HCC/Ae[OBaHUM, BK/IHOYAs
CTaHlapTHbIE TTaKeThbl MPUK/IaHbIX [IPOrPaMM.

Iyt bopMUpOBaHUST KOMITETEHIIUK HEOOXO[UMO OCYIIIeCTBUTh PSifi 3TArOB. DTarbl (HOPMUPOBAHUS
KOMIIeTeHI[UM, TpUMeHsieMble [Jis 5TOr0 BU/bI 3aHATUM M UCIOJib3yeMble Cpe/CTBa OLeHWBAaHUS
TipeZicTaB/IeHbl B Tabmwiie 9.
OpPMMPOBAaHUsI KOMITETEHL[MH U UCIOJIb3yeMble CPe/ICTBA OLleHUBaHUSI

TIPUKJIaJIHBIX TIPOrpamMm
JI7Is1 MOZIe TUPOBaHUSI
00beKTOB U TPOLIeCCOB B
MHKDPOBOJTHOBBIX

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue OCHOBBI paboThI CO CaMOCTOSITE/IbHO CTaHJAPTHLIMU TlaKeTaMU
3TaroB CTaH/IapTHbIMU MAaKeTaMU | TI0/Tb30BaTbCs TMPUKJ/Ia[IHBIX TIPOTPamMM

CTaH/IapPTHBIMU TTaKeTaMU
TIPUKJIA/IHBIX IPOTPaMM
JJ1s1 MOJI€/TUPOBaHMUSI
00BEKTOB 1 MPOLIeCCOB B

JJ/1S1 MOZle TUPOBaHUS
00BEKTOB U TPOLIECCOB B
MUKDPOBOJTHOBBIX
YCTPOWCTBAX U CUCTEMAX;
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YCTPOMCTBAX U CUCTEMAX;

MHKPOBOJ/IHOBBIX
YCTpOﬁCTBaX n crucTreMax,;

Bunpl 3aHATHI

* [IpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* [IpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

» Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* JlaboparopHbie
3aHATHS;

* (CamocTodTenbHas
pabora;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* Otyet no
naboparopHoii paborTe;

» JlomaliiHee 3a/laHue;
* KoHCriekT
CaMOTIOAITOTOBKY;

* Pedepar;

* uddepeHLIMPOBaHHBI
U 3a4eT;

* uddepeHLIMPOBaHHBI
U 3a4eT;

* Otyer no
naboparopHoii pabore;

» [lomMaliiHee 3a/laHue;
* KoHcnekr
CaMOTIOITOTOBKH;

* Pedepar;

* TuddepeHLIpOBaHHEI
U 3a4eT;

* TuddepeHLIpPOBaHHEI
U 3a4eT;

* Otyet no
naboparopHoii pabore;

» JlomalHee 3a/laHue;

* Pedepar;

* uddepeHIIMPOBaHHbI
M 3aueT;

* IuddepeHLIIpOBaHHEI
U 3auerT;

dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B

tabmure 10.
Tabmuria 10 — [Toka3arenu U KpUTEpUU Ol[eHUBAHUSI KOMITETEHITMY Ha 3Tarax

CocraB 3HaTb YMmeTb Bnagets
OmmuHo * OCHOBBI PabOThI CO * CaMOCTOSITE/IHO

(BBICOKMI YPOBEHb)

CTaHJAPTHBIMH MaKeTaMu
TIPUKJIA/IHBIX TIPOTPaMM
JUISI MOZIe/TAPOBaHUS
00BEKTOB 1 MPOIECCOB B
MHKDPOBOJTHOBBIX
YCTPOMCTBaxX U
cHCTeMax;;

TI0J/Tb30BaThCs
CTaHJAPTHBIMU TTaKeTaMU
TIPUKJIaTHBIX POTPaMM
IJIs1 MOJIeTUPOBaHUS
00BEKTOB U TPOLIECCOB B
MHKPOBOJIHOBBIX
YCTPOWCTBAxX U
cHCTeMax;;

* HaBBIKaMH [|jisl
CaMOCTOSITE/TEHOTO
T0/Tb30BaHUs
CTaH/IaPTHBIMH MTaKeTaMH
TMIPUK/IaZHBIX TIPOTPAMM
TSI MOZIe/TUPOBAHUS
00BEKTOB U TIPOIIECCOB B
MHKDPOBOJTHOBBIX
YCTPOWCTBAxX U
cucTeMax;;

Xoporiio (6a30BbIit

¢ HMeeT Mpe/cTaB/ieHne

¢ II0JIb30BaThCA

¢ HaBbIKaMH JJid

JJ1s1 MOZIe TUPOBAHUSI
00BEKTOB 1 MPOLIeCCOB B
MUKPOBO/THOBBIX
YCTPOWCTBAxX U

JJIS1 MOZIe TUPOBaHUsI
00BEKTOB U MPOLIeCCOB B
MUKDPOBO/THOBBIX
YCTPOMCTBAxX U CUCTeMax

YPOBEHD) o pa60Te co CTAHJAPTHBIMHU ITaKeTaMHu | I10/Ib30BAHUS
CTaHJAPTHLIMU INaKeTaMH | MPUKIAAHBIX ITPOTPaMM CTaH/JapTHBIMH ITaKeTaMU
NPUK/IaJHBIX IIPOrPAMM JJIS1 MOJleTMPOBaHUS MPUK/IaJHBIX IIPOrpamMm
[JIs1 MOZIeTMPOBAHUSA 00OBEKTOB 1 MPOLIECCOB B | /151 MOZ|e/TUPOBaHUs
00BEKTOB 1 TIPOL[ECCOB B | MHUKPOBOJTHOBBIX 00BEKTOB U TIPOL[ECCOB B
MMKPOBOJ/IHOBBIX YCTPOWCTBAX U CUCTEMAax | MUKPOBOJHOBBIX
YCTPOMCTBax U C TMIOMOLL[BIO CIIPABOYHBIX | YCTPOWCTBAax U CHUCTeMaX,
CHUCTEMAX;; MaTepua’soB.; HCTI0/B3YS CIIPaBOYHbIE

MaTepHasbl;;

YI0BNIETBOPUTE/IBH | ¢ 3HAKOM CO * TI0/Ib30BAThCA * HaBbIKaMH /g

0 (TIOpOroBEIi CTAHAPTHBLIMU [TaKeTaMU | CTaHJapTHBIMU [IaKeTaMH | I10/Ib30BaHUs

YPOBEHb) MPUK/IaJHBIX TIPOrpaMM NPUK/IaJHBIX TIPOrpaMM CTaHJAPTHBIMU IMaKeTaMU

TIPUKJIA/THBIX TIPOrPaMM
JJ1s1 MOJI€JTUPOBaHUSI
00BEKTOB 1 TIPOLIECCOB B
MHKDPOBOJTHOBBIX
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cucTemax;; CO CTOPOHHEM YCTPOMCTBAX U CUCTeMax
TIOMOLL[BHO. ; CO CTOpPOHHEeH
TIOMOII[bIO;;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a7lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIBHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBbIKOB U (W/IK) OIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBaHUSI KOMIIeTEHLIMA B TpoOLlecCe OCBOEHUS
oOpa3oBareibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.

3.1 Boripocbl Ha CaMONIOATOTOBKY
— OcHoBHbIe TUIBbI (UJEPHBIX JWHWN, WX TapaMeTpbl U XapaKTepPUCTHUKU. TpaHc@opmaiiys
COTIPOTHB/IEHWM B JIMHWU C Harpy3Koil U criocobObl eé corsacoBaHusi. MaTpuuHoe OMMcaHWe U MeTOZbl
pacuéta yctpoiictB CBY KoHCTpyKLMH, 27eKTpUUYecKre apaMeTpbl U XapaKTepuCTUKK ycrporicte CBY
OCHOBBI AaBTOMaTU3MPOBAHHOTO MpOeKTUpoBaHUsi ycTporcTB CBY MeTogsl U3MepeHW OCHOBHBIX
rapaMeTpOB U XapaKTePUCTHK YCTPOMCTB U Matepuanos CBU.

3.2 Tembl pedepaToB

— 1. PeakTuBHBIE U aKTMBHbIe Harpy3Ku [JJ1 MOJOCKOBBIX JUHUM. 2. CTyneHuYaTble U IJIaBHbIE
coryiacyrolye rnepexofbl B I0JI0CKOBOM UCIIO/NHeHUU 3. IIIMpOKONO/IOCHbBIe KOaKCHUaIbHO-BOJHOBOZHbIE
niepexozibl. 4. IIIMPOKOIIO/IOCHBIE BOJTHOBOZAHO-TIO/IOCKOBBIE TepexoAbl. 5. Pe30HaTophl [/11 M0/1I0CKOBBIX
TpakToB. 6. ®uUIBTPEl M MYJBTUILIEKCEPbl B II0JIOCKOBOM HcIonHeHuH. 7. IIupokoriosnocHele
aTTeHI0ATOpbl U1 IIOJIOCKOBBIX TpakToB. 8. da3oBpamjaren Ha pacrnpefie/iéHHBIX 3S1eMeHTax. 9.
[ITrpokonosoCHbIe HampaB/ieHHble OTBETBUTE/NM B BOJHOBOAHOM HcrionHeHuu. 10. IIupoxomnosocHsle
HanpasjaeHHble MocTbl CBY puanasona. 11. CuMMeTpupyroljye yCTPOMCTBA Ha pacIipefeéHHbIX
rapaMmeTpax.

3.3 TeMbI JJOMAIIHUX 3aJaHHN

— OO01ast Teopust Pery/sipHbIX Harpy>KeHHBIX JIMHUM (PeXXUMBI, KoapduieHT oTpakeHus, KCB
u KBB, pe3oHaHcHble ceueHusi, TpaHc(popMalusi COTMPOTUMBIEHUN, BXOJHOE COIPOTUBI/IEHHE,
5KBHBa/lleHTHble ceueHHs). OCHOBHble XapaKTepUCTUKU JIMHUW Tepefaud (TUMbl BOJIH, JWCIepCHs,
BOJIHOBOE M XapaKTepUCTUYEeCKOe COIpPOTUB/IEHHUs, MOTOHHbIe MapameTpbl). MUKPOBO/IHOBBIE JIMHUM
nepegaud. HeperynapHoctd B JnMHMAX. YWé€Tr mnorepb. Kpyroeasg pguarpamma Bosbnepra-Cmura.
Y3KOIOJIOCHOe Y LIMPOKOMNOJIOCHOe CoIviacoBaHWe. MHOrono/mocHsle ycTpoucTtBa. BomHoBol #
K/IJaCCMUeCKuM mnozaxozpl. BonmHoBas marpuija paccesiHusi. Kiaccuyeckye marpuibl CONPOTHBIEHUM U
npoBogrMocTel. CBOMCTBAa B3aUMHOCTH, CMMMETDUM M HEeAMCCUINIATUBHOCTU. Marpulbl Tepejauu.
MeToz AeKOMIO3ULIMY aHa/ln3a CI0XKHBIX YCTPOUCTB. PeakTHMBHBbIe M akTUBHbIe HAarpy3ku. CTyreHuaTbie
¥ T[7aBHble coracyromye mepexofbl. OObéMHble  pe3oHaTopbl. PUABTPBL.  ATTEHIOATODBI.
@asospaiiaresy. J[lenmdrenu MoOLHOCTUA. HarpasieHHble OTBeTBUTeIM U MOCTBL.  DeppuTOBbIe
LUPKY/IATOPbl ¥ BEHTWU/IU. AHa/iu3aTopbl MapamMeTpoB Lernei. V3MepeHUs] XapaKTepUCTHK MaCCUBHBIX U
aKTUBHBIX MHOTOITO/IFOCHBIX YCTPOUCTB. VI3MepeHus 3/1eKTpruueCKUX NlapaMeTpoB MaTeprasiosB.

3.4 Bonipocsl AnddepeHUPOBAaHHOTO 3aUueTa

— 1. JluHuM nepefauu: OIpefesieHue; pery/sipHble, Hepery/spHble, ONHODPOAHbIE, He
ofHOpozHble. OTKpbITbIE, 3aKpbITble — KX [JOCTOWHCTBA W HeNOCTaTKW, npvMeHeHus. [Ipumepsl. 2.
Pagunonvuus: moHsTHe, CTPYKTypHasi cxema, NpuMepbl. [J0CTOMHCTBA M HEJOCTaTKWA 10 CPaBHEHUIO C
¢dbuzmepHbIMU TUHUAME. [IPUHLIATT 37IeKTPOAMHAMHIYECKOTO 101001 ¥ er0 MCTob30BaHHe TIPU pacyeTax
U KCIepuMeHTa/lIbHbIX uccefoBaHussX. 3. OCHOBHbIe MapaMeTpbl U XapaKTePUCTUKU (UAEepPOB: TUITbI
BOJIH, [UCIEPCUOHHAs XapaKTepUCTHKa, 3aTyXaHue, »S/eKTpUYeckas IIPOYHOCTh, IIpefieJibHasg U
JIOTTyCTMMasi MOLLHOCTH, BOJTHOBOE COTIPOTHBJ/IeHHE, TIOTOHHbIe napamMeT-pel. 4. MareMaTthueckast MOZeJlb
muank nepefsaur CBY. OcHoBHBIE TpeOOBaHMS, TMpeAbsBasieMble K (GHUAEPHLIM JIUHUSAM. YacTOTHBIE
3aBUCHUMOCTH 3aTyXaHUsI B MPOBOJHHUKAX U AUIEKTpUKax. 5. OObsICcHUTE, TToueMy 0OBIYHO pabOTaloT Ha
BOJTHE OZJHOTO TWITa, B YaCTHOCTH 0-HOBHOTO. B Kakux ciydasix paboTaroT Ha BOJHAX BBICIIMX TUTIOB? B
KaKHX JIMHUSIX MMeeT MeCTO JUCIepCUsi U B ueM nposiBisgeTcsa? Kak oHa BiausieT Ha pacripoCTpaHeHue
curHanoB? 6. [IByXmpoBoJHasi M KOaKCHa/bHasl JIMHUM: BOJIHA OCHOBHOTO THIA, ee JJIMHA U (pa3-Bast
CKOpPOCTb, BOJIHOBOE COTIPO-THUBJIEHWE, MOTOHHBbIE MapaMeTpbl. YCIoBHe PabOThl Ha BOJIHE OCHOBHOTO
TATIAa B KOAKCHA/JbHOM JIMHUWA. MapKHUpOBKAa KOaKCHa/lbHbIX Ka-Oesmeil. 7. IlomockoBble W
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MHKDOIIO/IOCKOBbIE JIMHWU: Pa3sHOBUJHOCTH, BO/HA OCHOBHOIO THMa, ee JAAMHa U ¢a3oBas CKOPOCTb,
BOJIHOBOe COIPOTHBJIeHUe, ITOIOHHbIe [apaMeTpbl, CTPYKTypa mossd. 8. Bo/HOBOABI IIPAMOYrOJIBHOIO
ceueHUs. Turbl BOJIH, KpUTHYECKUe [/IMHBI BO/IH. Bo/IHa OCHOBHOIO TUIA, YC/IOBUE ee CylleCTBOBaHUS,
CTPYKTypa IO/, XapakTepUCTUYeCKOoe U BOJIHOBOe CONPOTHUBJIEHUs, I[lepe/iaBaeMass MOILLHOCTb.
TexHo/I0rus U3rotoBeHus U cra’zgapTel. [IpyuMenenus. 9. BomHOBOAB! KPYIVIOTO ceyeHUs. TUIbI BOJH,
KPUTHUYeCKUe [JIMHbI BOJH. Bo/iHa OC-HOBHOIO TWIIa, YC/IOBUEe ee Cy-11leCTBOBaHUs, CTPYKTypa I0Jis,
XapakTepUCTUUYeCKoe U  BOJHOBOe  COIPOTUBJIEHUs, IlepefiaBaeMas MOILIHOCTb.  Tex-Hosorus
usrotosneHus. Ilpumenenus. 10. JInHuM nepefauu ¢ MOBepXHOCTHOM BOHOM. [ToHsATHE OBEPXHOCTHOU
BOJIHBI, ee /IIMHa U (pa3oBasi CKOPOCThb, CTPYKTypa mnojs. Ilpumeps! peanu3auuii JIII ¢ moBepxHOCTHOMN
BOJIHOM U npuMeHeHus. 11. [luanasons! favH BojH. [Tonatue CBY. Tumbl NpuMeHsieMbIX B pasIUyHbIX
Juaria-3oHax ¢uzepoB. [ToHATHS 5KBU-Ba/leHTHBIX TUHUN U cxeM. BOMHOBOW M KacCHyeCcKUi TOAXO/pbI,
CBsI3b MeXXay HUMHU. 12. KoadduimeHnT orpakeHust ot Harpy3ku, KbB, KCB, compoTuB/ieHre JMHUN U
CO-OTHOLIeHHe Mexly HUMU. [ToBe-eHue Mozyssi ko3 duiieHTa OTpaXkeHUs B U/ea/lbHbIX U PeaslbHbIX
JIII. Pe3oHaHCHble CceyeHUs, 3HAaueHWs] B HUX HalpPSUKEHHOCTeW IIoed M CONpOTUB/IEHWM. 13.
Kosddunment orpaxenuss ot Harpy3ku, KbB, KCB, compoTuBieHude JUHUMA U COOTHOLIEHHE MEXIY
HUMU. [loBe-fieHre Mozy/ns KO3((ULMeHTa OTpakKeHUs! B W/lea/llbHbIX U peasbHbIX JMHUSX. Pe)Kumsl B
JITT u ux CBA3b C COMpO-TUB/IeHWeM Harpy3ku. 14. dopmyna TpaHchOpMallyd COMPOTHUBAEHUM C
TIOSICHeHUSIMUA. ODKBUBAJ/ICHTHbIe CeUeHUsI U PaCCTOSIHUA MeXJy HUMU. BXogHoe conpoTvB/ieHue OTpe3ka
¢buzepa, 3HaueHUs1 B Clydyae peakTUBHbBIX Harpy3ok. IloHsTve 1i1eiioB, X BXOZHbIE COTPOTUBJIEHMUS,
nprMeHeHus1. 15. @opmysa TpaHC(OpMaLMK CONPOTHB/IEHUH C MOSICHeHUsIMU. Pe30HaHCHbIe ceueHUs U
paccTosiHus Mexxay HUMU. [IoBejeHre B HUX KOMITOHEHT HalpsKeHHOCTH 3/IeKTPUUeCKOI0 ¥ MarHUTHOTO
noseld, CBSI3b C MOAYy/leM Ko3((uU-IeHTa OTpakeHWs OT Ha-rpy3ku. CoIpoTuB/ieHWe JIMHUUA B
pe30HaHCHBIX ceueHUsAX U CBA3b UX ¢ KCB u KBB. 16. ¥Y3k0mosiocHoe coriacoBaHe akKTUBHBIX Harpy30K.
UeTBepTHBOIHOBBIE TIOHMKAOLL[Mie U TOBbIIIAIOIIMe TpaHC-hopMaTophbl, MX BK/ItoueHus: B JIIT u BbIOOp
3HaYeHWH COTPOTMB/IEHWHA. DKBUBA/IEHTHBIE CXeMbl, pacrpefienenus Hanpsbkenus, KbB wi KCB Bponb
JIII' mpu comiacoBaHud. 17. Y3KOIO/JIOCHOe COIVIACOBaHWE KOMIUIEKCHBIX Harpys3ok. Metof
KOMITEHCUPYIOIUX DPeakTUBHOCTeH, TI0C/Ief0Ba-TeJbHOe W Tapas/ule/ibHOe BKmoueHus wux B JIII
OKBUBajleHTHble cxeMbl. [TosicHeHMst Ha KpyroBou guarpamMe Bosbrepra — CmuTta. 18. Y3konosnocHoe
CorylacOBaHMe KOMIUIEKCHBIX Harpy3ok. MeToz KOMITEHCHDYIOLUMX PeakTMBHOCTeW, MX peanu3alys B
BOJIHOBOJHOM TeXHHKe, JKBHBajeHTHble cxeMbl. 19. TuroBsble smemeHThl TpakToB CBY: 3KBUBa/IeHTHI
aHTEeHH, peakTUBHbIe Harpy3KH, YeTBePTbBOJHOBbIE MeTa/l/InyecKre U3oaaTopsl. 20. TUNoBbIe 3/1eMeHThI
TpakToB CBY: BO/IHOBO/HBIE COe/JMHEeHMs], [I0BOPOTbI, KOAKCHa/IbHO-BOJIHOBOJHbIE NTepPeX0/ibl U [Iepexo/bl
C TIPSIMOYTOJILHOTO BOJIHOBOJA Ha Kpymibiid. 21. OObeMHBIM pe30HaTop: YCTPOHCTBO, Pa3HOBHJHOCTH,
npuMeHeHUs1. CpaBHeHHe C KojiebaTe/IbHbIM KOHTYpoM. BK/TtoueHre B TPakT, CBSI3b C BHELIHUMHU LIeTISIMU.
22. OObeMHbIe pe30HATOPhI: TUTIBI Kojle0aHMH, Pe30HaHCHbIe [I/TMHBI BOJIH, ZOOPOTHOCTH. YCTPOMCTBO H
IIpUMEHeHVe KOaKCHa/JbHOIO pe3oHaropa. 23. CryreHyarble U IIIaBHble COIVIACYHOLMe I1epeXOfbl.
Knaccudukaiusi ynpapisitoIliuxX yCTPOMCTB. MexaHWueCKUe arTeH0aTopbl W (ha3oBpaiarend. 24.
MuoronomocHukr CBY: mockocty orcyera (a3, BOTHOBOM M K/IaCCUUECKUM TIOA-XOAbl ONMCAHMS,
HOPDMHMPDOBKA TOKOB W HalpsDKeHUM, Majarolye W OTpakeHHble BOMHBL. 25. BosHOBas Mmarpuia
paccesiHus: ()M3MYECKUM CMBIC/ 3/IeMEeHTOB, WCIbITaTelbHble peXUMbl. [IpriMeHeHus. 26. Marpulibl
COTPOTUB/IEHUH U MPOBOAUMOCTeM: (PM3NYEeCKUM CMBIC] 371eMEHTOB, MC-TIbITaTe/bHble peXXuMbl. [1pu-
MeHeHUs1. 27. VifeanbHble U peajibHble MaTpULpl. Marpulia paccesiHUs UziealbHOrO BeHTW/Isl, (PU3ruveCKUN
CMBICT ee »5neMeHTOB. 28. ®dyHpaMmeHTa/ibHble CBOMCTBA MaTpHL]: B3aWMHOCTH, CHMMeTPHH,
HeJJCCUMAaTUBHO-CTH; TIOHATHS, MaTeMaTuueckue (OPMY/IMPOBKH, HeoOXOJUMOCTb ydyeTa. 29.
HepnccnnaTuBHBIM — YeTHIPEXTIOMIOCHUK: MaTpulpl  COMNPOTHUB/IEHMM W paccesHUs. PeakTHBHBIN
MHOronomocHUK. 30. @epputhl U UX cBoMcTBa. HeB3auMHble yCTpoiicTBa Ha 0CHOBe 3(dekra Papazesa u
C TIOTepevyHo-NoJMarHuueHHbIM (epputoM (BeHTWIM). Pasospamiaresnd. 31. Lupkynasitop: TNOHATHe,
MaTpMLIbl paccesiHUsl, YCTPOWCTBO, Ha3HaueHWe W IpuMeHeHus. 32. HamnpaBreHHbI OTBETBUTEIIb:
TIOHATHE, MaTpULia pacCesiHusl, YCTPOHUCTBO, Ha3Ha4Ye-HYe U [IPUMeHeHUs!.

3.5 TemsI 1a6opaTopHbBIX padoT
— MWccnenoBanve (heppUTOBBIX BEHTUIEN U LIMPKY/ISTOPOB.
— CkassipHbIY aHaIu3aTop rapaMmeTpos Lieneid P2M.
— MWccenenoBanue 00bEMHOTO pe30oHATOpa.
— 3mepeHue € U tgd [USIEKTPUUYECKUX MaTepUaloB Pe30HaTOPHBIM MeTOZOM.
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4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJjau 00ydyeHHsl UCTIONb3YIOTCS CIeAyIoIiue
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpejersiolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [eATeTbHOCTH, XapaKTepH3yIOLIMUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa
1. ¥Ycrpoiictea CBY u aHTeHHBI: YuebHoe nocobue / Illanruna JI. 1., 3amorpuHckuii B. A. -
2012. 223 c. [SnekTpoHHbI pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/712, cBobOAHBIH.
2. AmnrenHbl: Yue6Hoe nocobue / ToumH I I - 2012. 145 c. [DnekTpoHHsI pecypc] - Pexum
noctyma: http://edu.tusur.ru/publications/2794, cBo60gHBIM.
3. YcrpoiictBa CBY u aHTeHHbI. [IpoekTrpoBaHue (ha3vpOBaHHBIX aHTEHHBIX PeLleTOK/ MOoJ, pef.
II.11. BockpeceHckoro. — M.: PaguorexHuka, 2012. — 744c. (Hanuuue B 6ubmoreke TYCYP - 10 3k3.)

4.2. lonoHUTe/IbHAA IMTepaTypa

1. Amnrenssl u ycrpoiictBa CBY: Yuebuuk gs By30oB/ .M. BockpeceHckuit u ap. — M.: Pa-
auoTexHuKa, 2006. — 375c¢. (Hammuve B 6ubmoteke TYCYP - 20 3K3.)

2. Ca3onHoB [I.M. AHreHHbl U ycTpoiictBa CBY: YueGHuK 15 By30B. — M.: Beicinas mikosa,
1988. — 432c. (Hanuune B 6ubmoreke TYCYP - 18 3k3.)

3. YcrpoiictBa CBY u anTeHHbI. [IpoekTrpoBaHue ¢ha3MpOBaHHBIX aHTEHHBIX PeIleTOK/ Mo/ pej.
II.11. BockpeceHckoro. — M.: Paguorexuuka, 2003. — 632c¢. (Hanuuue B 6ubmoreke TYCYP - 21 3K3.)

4. Hedénos E.N. TexHuueckasi 37meKTpoArHaMHKa: YueOHoe mocobue s By3oB. — M.: U3g.
1IeHTp «AKazeMusi», 2008. — 416c. (Hammure B 6ubmmoreke TYCYP - 13 3K3.)

5. TexHuyeckas 1eKTpoiMHaMHKa: YdeOHoe mocobue assi By3os/ FO.B. ITumeHoB u fp. — M.:
Paguo u cBsizb, 2002. — 536 c. (Hanuure B 6udbmmoreke TYCYP - 22 3k3.)

6. ®paauH A.3. AHTeHHO-QUAepHble ycTporcTBa. — M.: Cesasb, 1977. — 440c. (Hanuuue B
oubmioreke TYCYP - 19 3k3.)

7. Awnrennsl YKB/ mog pen. I'.3. Aizenbepra. U.1. — M.: Cssizb, 1977. — 384c. (Haiuune B
oubmioreke TYCYP - 25 3Kk3.)

8. Amnrtennnl YKB/ nox pen. I'.3. Atizen6epra. U.2. — M.: Ces3b, 1977. — 288c. (Hanuuuve B
oubmioreke TYCYP - 26 3K3.)

9. AwntenHsl u ¢uzeps: CO0opHUK 3a7au ¢ hpopmynamu U pemenusimu / TowuwH I T - 2012, 237
c. [OnekrponnbIii pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/2795, cBoOOAHBIH.

10. Ycrpoiictea CBY u aHTeHHBI: YuebHOe MeTtoauueckoe mocobwe / Illanrmna JI. U.,
3amotpuHckuii B. A. - 2012. 163 «c. [OnekrpoHHBIi pecypc] - Pexum jgocrtymna:
http://edu.tusur.ru/publications/715, cBO60OAHBIH.

4.3. YueOHO-MeTOANYeCKOe T0Co0He U MPOorpaMMHoe odecrieueHne

1. WccnenoBanue (eppyuTOBBIX BeHTWIEM U LUPKY/ISTOPOB: PYKOBOACTBO K JiabopaTOpHOM
pabore / Tommn I T., Hukudopo A. H., ®areer A. B., 3amorpuHckuii B. A., Cokomoa XK. M.,
IMagycosa E. B. - 2013. 27 c. [DOnekrpoHHeli pecypc] - Pexum  gocTymna:
http://edu.tusur.ru/publications/3730, cBoOOAHBII.

2. HccnepoBanue ko3¢ duieHTa yCcuieHus pyriopHbIX aHTeHH: PYKOBOZACTBO K j1abopaTopHOi
pabore / Tommn I. T, Hukudopo A. H., darteeB A. B., 3amorpmuckuii B. A. - 2013. 27 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3723, cBo6oaHBIIH.

3. WccnemoBanue auarpaMMbl HampaB/ieHHOCTH T1apabo/MuecKoil aHTeHHbI 110 W3MepeHHsM
Tnossi B ja/ibHel U OmkHel 30Hax: PykoBofcTBO K ylaboparopHoii pabore / Tomwn I T., Hukudopos A.
H., ®arees A. B., 3amorpunHckuii B. A. - 2013. 18 c. [DnexkTpoHHbI1 pecypc] - Pexxum pocrtyna:
http://edu.tusur.ru/publications/3700, cBo6oAHBIT.

4. VYcrpoiictBa CBU u  aHTeHHB:: Yy4yeOHO-MeToquueckoe T1ocobve 10  OpraHM3aLUH
camocTosiTesibHOM pabotel crygeHtoB / TomwwmH I I - 2010. 42 c. [DnekTpoHHbIA pecypc] - Pexum
pocryna: http://edu.tusur.ru/publications/7, cBo6oAHBIH.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE M MOUCKOBbIE€ CUCTEMBI
1.  http://www.keysight.com
2. https://www.cst.com/
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