MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MuUKpPOBO/IHOBBIE N3MepeHNs

YpoBeHb 00pa30BaHus: BbICIIee 00pa30BaHUe - MarucTparypa

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.04.01 PaguorexHuka
HanpaeneHHocTs (ipoduib): MUKPOBO/IHOBas TeXHUKA U aHTEHHbI

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: CBUuKP, Kajdeapa cBepxXBbICOKOUACTOTHOM U KBAHTOBOM PaiOTeXHUKHU
Kypc: 2

Cemectp: 3

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekuuu 30 30 yacoB
2 [IpakTryeckue 3aHATHA 16 16 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 62 62 4yacoB
5 CamocrosiTesibHasi paboTa 82 82 4acoB
6 Bcero (6e3 3x3ameHa) 144 144 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 180 180 YyacoB
5.0 5.0 3.E

JK3aMmeH: 3 ceMeCTp

Tomck 2016
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JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.04.01 PaguorexHuka, yTBepkaeHHoro 2014-10-30 roma, paccMOTpeHa W

yTBep>K/JeHa Ha 3ace/jJaHiU Kadepbl «___ » 20__ ropa, npoTokos Ne
Pa3paboTunku:
norieHT Kad. CBUuKP ®arteeB A. B.

3aBepytomuii obecreunBarolei Kag.
CBYuKP [MMapanrosuu C. H.

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, MpoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HarpaB/ieHUs [T0ATOTOBKH (CreLaTbHOCTH).

Hekan PT® [Torosa K. 1O.
3aBe/lyIOLLUI BbITyCKarolei Kag.

CBYuKP [MMapanrosuu C. H.
OKCIIepThI:

npogeccop TYCYP, kadp. CBUuKP Mangens A. E.
nouent TYCYP, kap. TOP Boromonos C. .
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
[TprobpeTeHne W yraybreHHWe 3HAHWM B 00/IaCTM W3MEPEHUI 3/IeKTPUUECKUX IMapaMeTpoB U
XapaKTepUCTUK MaTepuasnoB, YCTPOWMCTB, aHTEHH U aHTEHHBbIX CHUCTEM MHUKPOBOJHOBOIO /Juaria3oHa,
OCHOBAHHbBIX Ha MCI0/Ib30BaHUM METOZOB U CPeZICTB U3MepUTeTbHOU TeXHUKU.

1.2. 3agauy JUCIMIIIAHBI
— + mpuobpereHre HeoOXOAWMBIX 3HAHWW 0 TEOPETHUECKWM OCHOBaM (YHKLMOHHWDOBaHMUS
W3MepUTe/IbHBIX PUOOPOB U MpOBe/ieHHs n3MepeHuit Ha CBUY;
— * TIOy4yeHWe U yraybseHWe 3HaHUM 0 MeTo/aM U CPeACTBaM U3MepeHHU 3/1eKTpruueCcKuX
rapaMeTpOB U XapaKTePUCTHK YCTPOMCTB, aHTEHH U CCTeM B MUKDPOBOJIHOBOM [JiMaria3oHe;

2. Mecto aucuuninHbl B crpykrype OITOIT

HOucturuiiHa «MukpoBoiHOBbIe u3MepeHusi» (B1.B.0O/1.3) otHocutcst K 610Ky 1 (BapuaTuBHast
4yacTh).

[peqiiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
c/iefyrole AWCLUIUIMHBI: AKTHBHblE M TAaCCHBHbIE MUKDOBOJIHOBbIE YCTpPOWMCTBa, MMKDOBO/IHOBAs
TeXHUKa, MUKPOBO/THOBbIe aHTEeHHO-(UAEepHbIe CHUCTeMbl, HayuHo-ucc/iefoBaTenbCckass paboTa B
ceMecTpe (paccpef,.).

[TocnepyrolMU JUCLUATIIMHAMU SIBJISTFOTCS: .

3. TpeGoBaHus K pe3y/ibTaTaM 0CBOEHHs AMCLIUILIUHBI

[Mporiecc n3yueHUs JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJlelyIOIMX KOMITEeTeHL{1ii:

— OIIK-1 cnocoGHOCThIO TIOHMMaTh OCHOBHBIE TIPOO/ieMbl B CBOel mpeaMeTHOH o00sacty,
BbIOMpATh METO/bI U CPEZICTBA UX PelleHus;

— OIIK-4 criocoOHOCTBIO CaMOCTOSITeIbHO TIPHOOpeTaTh W WCIO0/Ib30BaTh B TPAKTHYeCKOM
JlesTe/IbHOCTU HOBbIe 3HaHWSI U yMeHUsI B CBOel IipeiMeTHOM 06/1acTy;

— OIIK-5 rotoBHOCTbIO O(OPM/ISATh, TNPEACTaBMAATh, JOK/Aa[blBaTb W apryMeHTHPOBaHHO
3alMIIaTh Pe3y/bTaThl BBIOTHEHHOW PaboThI;

— TIK-1 criocoGHOCTBIO CAMOCTOSITE/IBHO OCYILECTB/IATh TOCTAaHOBKY 3a/laud MCC/Ie[j0BaHUs,
(hopMHpOBaHUe TJIaHa ero pean3aluy, BEIOOP MeTOZOB UCC/IeIOBaHUS U 00pabOTKY pe3y/bTaToB;

— TIK-4 cnocoOHOCTBIO K OpraHM3aliii U MPOBeJeHUI0 SKCIIepUMeHTaTbHbIX UCCIeJOBaHUM C
TIPUMeHeHeM COBPEMEHHBIX CPeZiCTB U MeTO/0B;

B pe3sysnbraTte usyueHus JUCLIUIIMHBI CTYEHT JO/DKeH:

— 3HaTh OCHOBHble TMpo0ONeMBbl M TeHJEHLMM B 00/aCTM MHKDPOBOJIHOBBIX H3MepPeHHH;
MPUHLMIBI paboThl M Ha3HaueHWe MUKDPOBOJIHOBBIX M3MepeHUM, HCMO0/Ib3yeMbIX B COBPeMEeHHbIX
paJuOTEXHUUECKUX CUCTeMaxX; OCHOBHblEe TMPUHLMNBI O(OpM/IEeHUs, TNpe/CTaBleHus, [OoKIaja WU
apryMeHTHPOBAaHHOW 3all[UThl pe3y/IbTaTOB BBITIOJIHEHHOW paboThl; OCOOEHHOCTH MHKPOBOTHOBBIX
y3MepeHui B AuanasoHe CBY; ocHOBBI OpraHusaljuy U MpoBeJieHHsl 3KCIlepUMeHTa IbHbIX UCC/Ie[0BaHUN
B 00/1aCTV MUKPOBOJTHOBBIX M3MepeHUid C MPUMeHeHHeM COBPeMeHHBIX CPeZICTB U METOZOB.

— yMeThb OpraHW30BBIBaTH W TIPOBOJUTH SKCIIePUMEHTa/IbHble UCC/IeoBaHUS B 00s1acTh
MUKDOBO/IHOBBIX M3MEpPeHUN C IPUMEeHEeHWeM COBPEMEHHBIX CPeACTB M METOAOB; OCYILIeCTB/ISATh
TIOCTAaHOBKY 3aJaud HWCC/eoBaHWs, (OPMUPOBaHME TUlaHA €ro peajyu3alydd, BbIOOp MeTOZoB
WCCIeZIOBaHNSl MUKDOBOJTHOBBIX H3MepeHHM U 00paboTKy pe3y/bTaToB WCC/Ae[0BaHUs; MPUMEHSTh
JeMCTBYIOLME CTaHJapThl, MOJIOKEHUSI ¥ MHCTPYKLMU MO0 O(OPM/IEHUIO TEXHUUECKOM JOKyMeHTallUu;
npuobpeTaTth W HCIO/b30BaTh B TPAKTHUECKOM [esITelbHOCTH HOBblE 3HAHUSI M yMeHHWs B obmactu
MUKDOBOJTHOBBIX M3MepeHHH; MOHUMaTb OCHOBHbIE MPO0O/IeMbl U TeH/eHL[UU B 00/1aCTH MUKPOBOJIHOBBIX
M3MepeHHH, BEIOMpaTh METO/bI M CPEZICTBA UX PEeLIeHHs.

— BJ/IafeTh HaBbIKAMH DeIIeHHsI OCHOBHBIX MPO0eM B 00/1aCT MUKPOBOJTHOBBIX M3MepeHUH;
HaBbIKAMU HCTIO/Ib30BaHUSI B TIPAKTHUECKOM [lesTeIbHOCTH HOBBIX 3HAaHMM M yMeHHl B obmactu
MUKPOBO/THOBBIX M3MepeHHI; HaBblKaM{ O()OPM/IEHUS], TIPeJCTaB/IeHUsI U apryMeHTUPOBaHHOW 3allUThl
pe3y/bTaToB BBITIOJIHEHHOW paboThl; HaBbIKAMK IIOCTAHOBKM 3a/laudl MCC/e[oBaHus, (hopMHUpOBaHUs
TUlaHa €ero peajM3alyH, BbIOOpa METOJOB WCC/e[JOBaHUS MHKDOBOJHOBBIX W3MepeHWHd U 00paboTKu
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pe3y/IbTaTOB HKCC/1e/I0BaHUA; CrocoOHOCTBIO K OpraHv3aliiii ¥ TMPOBeAEHHI0 SKCIIepHMMEHTA/IbHBIX
I/ICCJ'Ie,ELOBaHI/Iﬁ B obmactu MHKDOBOJ/IHOBBIX I/IBMEPEHI/Iﬁ C TIpUME€HE€HHMEM COBpPEMEHHLIX CpPeACTB U

METO/IOB.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6ujasi TPYAOeMKOCTb [UCLMIUIMHBI cocTaByisieT 5.0 3ayeTHBIX €JUHHUIILI W TIpPeACTaBjieHa B

tabmuie 4.1.
Tabnuna 4.1 — TpyaoeMKOCTb AUCLUITUHBI
Buzbl yueOHOM ieATebHOCTU Bcero yacoB CemecTpsbl
3 cemecCTp
AynutopHbIe 3aHATHSA (BCEro) 62 62
Jlekuym 30 30
[IpakTrueckue 3aHATHS 16 16
JIabopatopHble 3aHSTHS 16 16
CamocTosiTenibHast paboTa (Bcero) 82 82
OdopmiieHre 0TUETOB 10 JJabopaTOpHbLIM paboTam 34 34
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 20 20
[ToaroToBka K mpakTUueCKUM 3aHSITHSM, CEMAHapam 28 28
Bcero (6e3 sk3ameHa) 144 144
ITogroroBka u czjaya sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD Yac 180 180
3aueTtHble Eavnuibl TpygoeMkoCTH 5.0 5.0
5. Copepxanve AUCIUIIUHBI
5.1. Pa3genbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN
4]
% = &
T O o, ~ &J
S 3 2 5 | 8% 2 £
S g $ T g = -
=1 E = =) 5 o > g
Ne HasBanus pa3zenoB AUCLUATIIAHBI < 5 = 5 o @ =
= 2 o = g0 z E
o @]
: | & 8 m& g8E&
5, =} =
=F lc:‘U CEU
= O
1 |/3MepeHust TMHENHBIX XapaKTePUCTUK 8 4 12 38 62 OIIK-1,
YCTPOUCTB OIIK-4,
OIIK-5, ITK-
1, TIK-4
2 |V3mepeHUs1 HEJTMHEMHBIX 10 8 0 20 38 OIIK-1,
XapaKTepPUCTHK YCTPOMCTB OI1K-4,
OIIK-5, TTK-
1, TIK-4
3 |M3MepeHus 3neKTprUeCKUX 6 2 4 16 28 OIIK-1,
rapaMeTpoOB MaTepuasioB OITK-4,
OIIK-5, TTK-
1, TIK-4
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4 | 3mepeHus mapaMeTpOB U 6 2 0 8 16 OIlK-1,
XapaKTepUCTUK aHTeHH OIIK-4,
OIIK-5, IIK-
1, [IK-4
Wtoro 30 16 16 82 144
5.2. CopeprkaHue pas/je10B AMCLUIIMHEI (110 JeKI[UsAM)
CopeprkaHuye pa3/esioB AVCLUIIIVH (T10 JIeKLMSIM) TIpHBeJieHo B Tabsurie 5.2.
Tabnumua 5.2 - CopeprkaHue paszienoB JUCLUIIMH (TI0 JIEKLIHSIM)
g g
E 4 =
g 3 =
CopeprkaHue paszenoB JUCLUIUIVHEI 110 =] > T
Ha3Banus paszesnos Aep bash Al s = =
JIEKLUSM 8 g E
S g =
A e 2
= ©
3 cemecTp
1 VIsmepeHyst TMHEWHBIX OcCHOBBI M3MepeHNH B MUKPOBO/THOBOM 8 OIIK-1,
XapaKTepUCTUK YCTPONCTB nmuara3oHe. [TpubopsI U yCTpoMCTBa ISt OIIK-5,
H3MepeHUs apamMeTpOoB ITaCCUBHBIX [TK-1
yCTpOMCTB. PaKTOPBI, BAUSIOLME Ha
MIOTPEeLLHOCTH IIPU U3MepeHUsIX.
Vi3mepeHus Ha pa3/MUHBIX TUINAX JTMHUN
nepejauu. Mckirouaromniye v
BCTpavBaeMmsle Liernu. BpemeHHOM aHanu3
curHasos. V3mMepeHust BO BpeMeHHOU
06/1aCTH NMacCHBHBIX MUKPOBOJIHOBBIX
YCTPOUCTB.
Ntoro 8
2 VI3MepeHus HeJIMHeNHbIX [Tpubopbl ¥ yCTPOMCTBA [/ K3MepeHust 10 OIIK-1,
XapaKTepPUCTHK YCTPONCTB ra-paMeTpoOB aKTUBHBIX YCTPOMCTB. OI1K-5,
@DaKTOophI, BIUAIOLME Ha [IOIPELHOCTH [TK-1
NIpY U3MepeHUsIX HeJIMHeMHbIX
yCTpOUCTB. VI3MepeHus Ha MacTUHe.
NmnynscHble W3MepeHus. X-riapaMeTphl.
V3mepeHus reHepaTopoB U yCTPOMUCTB C
nipeoOpa3oBaHNeM YacTOThL. V3mMepeHUs
ko3¢ ueHTa myma.
Nroro 10
3 VI3aMepeHuUst 371eKTprUUeCKHUX W3mepeHus: B HU3KOYaCTOTHOM 00/1aCTH C 6 OIlIK-1,
rapaMeTpoB MaTepHajoB TIOMOLLIBI0 EMKOCTH ¥ UHAYKTUBHOCTHU. OIIK-5,
MeTo[ Ha TIPOXOJ U OTpaKeHHWe CUrHala. IK-1
Merto/, Ha oTpakeHUe CUTHaJla.
beckoHTaKTHbIN MeTo/. Pe30HaHCHBIN
MeTO[.
Ntoro
4 I3mepeHus rapaMeTpoB U W3mepeHns Ha OTKPBITHIX IOJIMTOHAX. OIIK-1,
XapaKTepPUCTUK aHTeHH V3amepeHust B 3aKPBITHIX MOJUTOHAX. OI1K-5,
N3mepenus B OnvxHel 30He. VI3mMepeHust [TK-1
KOJ/UTUMaTOPHBIM MEeTOZOM.
Nroro 6
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Wtoro 3a cemecTp 30

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (MPeAbIAYIMMHA)
U ofecreurBaeMbIMH (MOC/TeYIOIAMH) JUCHHIUTHHAMH
Pa3ziesnibl JUCLIATIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaroMu (MpeabIIyLuMKA) 1
obecrieuriBaeMbIMH (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMU TIPeICTaB-/IeHbI B Tabuile 5.3.
Tabsuia 5.3 - Paszesibl AUCIUTUIUHBI M MEXK/IUCIUITAHAPHBIE CBS3U

Ne pa3zesioB JaHHOW JUCLIUTIIMHBI, /151 KOTOPBIX

Heo0X0oIMMO H3yueHre 00eCTIeYrBaroIUuX U
Ne Hanmenosanve AMCLUIIIMH o6ecreurBaeMbIX JUCLUATIAH

1 2 3 4

[IpefimecTByoLMe AUCLUTIIMHBI

1 AKTHBHBIE 1 TIACCUBHLIE MHKDOBOJ/IHOBEIE

N + + + +
yCTpPOMCTBa

2 | MukKpoBO/IHOBas TeXHUKa + + + +

MMKpPOBOTHOBbIE aHTeHHO-(UepHbIe CUCTEMbI + + + +

4  |HayuHo-uccienoBareibckast paboTa B cemecTpe N N N N

(paccpen.)

5.4. CoOTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHHH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITETEHLIUH, (OPMUDYEMBIX TIPU W3yueHUM [JUCLIMIUIMHBI, U BUOB 3aHSATHH
nipe/icTaB/ieHo B Tabsurie 5.4
Tabmia 5. 4 — CoOOTBETCTBME KOMIETEHLMM W BHUJOB 3aHATHH, (DOPMHMPYEMBbIX TIPU H3yUeHUH
IUCIATUTUHBI

Bubl 3aHaTHIM
= = s
= s o
= = 2 'S
S T T a,
= I I} =
il = o o <
E = s = T DopMbI KOHTPOJISI
S 2 = z 5
= 3] S a, v
S = S e &
N7 S @ S
> o 3]
X o o
[+ O o
5 - :
= S
OIIK-1 + + + + Ok3aMeH, KoHcrekT
CaMOIIOAITOTOBKH,
KomnoHeHT
CBOeBpeMeHHOCTH, OTyeT
110 JlabopaTopHOM paboTe
OIIK-4 + + + Ok3aMeH, KoHCrekT
CaMOITIOZITOTOBKH,
KommnoHeHT
CBOeBpeMeHHOCTH, OTueT
o 1abopatopHoii pabote
OIIK-5 + + + + OKk3ameH, KoHCIIeKT
CaMOITIOITOTOBKH,
KomnoneHt
CBOeBpeMeHHOCTH, OTyeT
o 1aboparopHoii pabote
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ITK-1 +

+ + + JKk3ameH, KOHCIIeKT
CaMOIIOATOTOBKH,

KomrioneHT
CBOeBpeMeHHOCTH, OTyeT
110 JlabopaTopHOM paboTe

I1K-4

+ + + OK3ameH, KoHCTIeKT
CaMOIIO/ITOTOBKH,

KomrioneHt
CBOeBpeMeHHOCTH, OTyeT
1o 1abopatopHoii paboTe

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHU3aIuu 00yYeHHs

He mipegycmorpeno PYII

7. JTaGopaTopHbI MPAKTUKYM

CopeprkaHue y1abopaTopHbIx paboT rnpuBezieHo B Tabmie 7.1.
Tabnuna 7. 1 — CogepykaHue 1abopaToOpHbIX paboT

3 3 S
3 = =
2 > 3
Ha3Banus pa3zenos CopmepskaHue 1abopaTOpHBIX paboT § X g GE
=
> s &
= ©
3 cemecTp
1 i3mMepeHust TMHENHBIX WccnenoBanuve (heppyUTOBBIX BEHTU/IEHN U 4 OIIK-1,
XapaKTepUCTHK YCTPOMCTB LMPKY/ISITOPOB OIIK-4,
VccnenoBanue 00bEMHOTO pe3oHaTopa OIIK-5,
IMK-1, ITK-
CkanspHbll aHa/IM3aToOp NlapaMeTpoB 4
teneii P2M
Wtoro 12
3 VsamepeHus sy1eKTpryeCKUX V3mepenue € U tgd [uaeKTprUyeCcKUxX 4 OIIK-1,
rapaMeTpoB MaTepuasioB MareprasioB pe30HaTOPHLIM MeTOZ0M OIIK-4,
Utoro 4 OIIK-5,
ITK-1, ITK-
4
Wroro 3a cemecTp 16
8. IlpakTHyeckue 3aHATUA
Copiep>xaHue MpakTHUeCKUX paboT npuBeseHo B Tabnuie 8.1.
Tabmuiia 8. 1 — CojiepskaHre MpakTHYeCKUx padboT
3 z S
S = =
Z > 3
Ha3sanus paszesios CopepkaHrie IpaKTUYeCKUX 3aHATHUMN § o = QE
=
= o
3 cemecTp
1 VI3amepeHust TMHEWHBIX PaboTa co ckansipHbIM aHaIM3aTOPOM 4 OIIK-1,
XapaKTepPUCTHK YCTPOMNCTB Lerei OI1K-4,
Urtoro 4 OIIK-5,
ITK-1, ITK-
4
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2 VI3aMepeHUs1 HeJTMHeMHBIX Pabora ¢ BeKTOPHBIM aHATM3aTOPOM 4 OITK-1,
XapaKTepUCTHK YCTPOMCTB Lerneui OIIK-4,
W3mepenus Ha 30HZ0BOM CTaHLIUA 2 OIIK-5,
[TK-1, TK-
Pabora c aHa/M3aToOpoM crieKTpa 2 4
Ntoro 8
3 V3mepeHust 3/1IeKTpUUECKUX O1leHKa MorpeiHocTeil py U3MepeHur 2 OITK-1,
riapaMeTpoB MaTepuasioB JIA371eKTpUUeCKOM NMPOHULIaeMOCTH OIlK-4,
Marepua’sa OI1K-5,
HWtoro 2 TIK-1, TIK-
4
4 V3mepeHuisi apameTpoB U PacuéT ¢ha30Boro 1jieHTpa aHTeHH 2 OIIK-1,
XapaKTePUCTUK aHTeHH Vitoro 2 OIlK-4,
OIIK-5,
[TK-1, TTK-
4
Wtoro 3a cemecTp 16

9. CamocrosiTesibHas1 pabora
Busibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmme 9.1.
Tabmura 9.1 - Bugpl camocTosiTesbHOM pab0ThI, TPYI0EMKOCTb U (JOPMUPYeMble KOMITETEHIIUN
A g
= S
S = I
. g T
Buapl camocTosiTeIbHOM S > o
Ha3Banus paszenos g7 =T @opMBbI KOHTPOJIS
9] g g
paboThI S) g g
=S a =
o, e 2
= S
3 cemecTp
1 3mepenus nuHeliHbiXx | [ToAroroBka K 6 OIIK-1, |KoHcrekr
XapaKTepUCTUK YCTPOMCTB | TIPaKTHUYeCKUM 3aHSATUSIM, OIIK-4, | camoIoAroTOBKH,
ceMHHapam OIIK-5, |KomrioHeHT
IMK-1 BOEBPEMEHHOCTHU
ITpopaboTKa JIeKIMOHHOTO 6 K 4’ CB O€BpE eO OCTH,
- k3ameH, OTyer 110
Marepuasa P
nabopatopHoii pabore
OdopmiieHre 0TUETOB TI0 6
nabopaTtopHbIM paboTam
OdopmreHre 0TUETOB 110 6
nabopaTopHbIM paboTam
OdopmiieHre 0TUETOB TI0 14
nabopaTtopHbIM paboTam
Ntoro 38
2 V3mepeHust [ToaroroBka K 6 |OIIK-1, |KoHcnoekr
HeJTMHeMHBIX MPaKTUYEeCKUM 3aHATUIM, OIIK-4, CaMOIIO/ITOTOBKY,
XapaKTepUCTUK YCTPOMCTB | CEeMUHapaM OIIK-5, |3k3ameH, KomnoHeHT
TMoAroToBKa K 4 gi—i, CBOEBPEMEHHOCTU
MpaKTUYe CKUM 3aHATUSIM, ]
CceMUHapam
IToaroroBka K 4

MMPakKTU4YeCKHUM 3aHATUAM,
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ceMHHapam
[TpopaboTKa /IeKLIMOHHOTO 6
Marepuasa
Ntoro 20
3 NsmepeHus [ToaroroBka K 4 |OIIK-1, |KoHcriekT
3/IeKTpUYe CKUX MPaKTUUeCKUM 3aHATHSIM, OIlK-4, |caMOnoAroToBKH,
rapaMeTpoB MaTepuasoB |CeMHUHapam OIIK-5, |3k3ameH, KomnoHeHT
[TK-1 BOeBpPeMeHHOCTH, OTueT
ITpopaboTKa JIeKIMOHHOTO 4 MK 4’ CBOE ge EHHOCTH, 06 €
- 1o ys1aboparopHoi pabore
Marepuasna paTop p
OdopmiieHre 0TUETOB TI0 8
nabopaTtopHbIM paboTam
Ntoro 16
4 V3mepenus napameTpoB | IToaroroBka K 4 |OIIK-1, |KoHcriekT
Y XapaKTepUCTUK aHTeHH |[IPaKTUYeCKHUM 3aHATUSM, OIIK-4, |caMOmoArOTOBKHY,
ceMHHapam OIIK-5, Ok3ameH, KoMImoHeHT
[IK-1 CBOEBPEMEHHOCTU
ITpopaboTKa JIeKIIMOHHOTO 4 1K 4’ p
Marepuasa :
HToro 8
Wtoro 3a cemecTp 82
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 118

10. KypcoBas pabora
He npegycmotpeno PYII

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKH yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/bHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIsI
Tabsuiia 11.1 — BasnbHble OLIEHKH /1J1sl 37IeMEeHTOB KOHTPOJIsI

o . MakcumasbHbIN
o MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | 6an 3a mepuop,
JlesiTeIbHOCTH mexay 2KT v Ha cemecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHell ceMecTpa
3 cemecCTp
KomroneHT 4 4 4 12
CBOEBPEMEHHOCTH
Koncniekr 5 5 5 15
CaMOITIOZIrOTOBKH!
Ortuert 1o ysabopaTopHOi 13 15 15 43
pabore
Wtoro makcumym 3a 22 24 24 70
Mepuoz,
JK3aMeH 30
Hapacrarouym utorom 22 46 70 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKU Tpe/icTaB/eH B Tabuie 11.2.
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEIIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa
1. Tna3os, I'H. CoBpeMeHHble TEXHOJOTHU U CHUCTEMbl aBTOMaTU3UPOBAHHOIO M3MepeHUsl Ha
CBUY. [OnekTpoHHbI pecypc] — DnekTpoH. AaH. — M. : TYCYP, 2012. — 246 c. — Pexxum foctyna:
http://e.lanbook.com/book/4944 — 3ary. C JKpaHa. [DneKTpoHHbIM pecypcl. -
http://e.Janbook.com/book/4944

12.2. lono/iHMTe/IbHAA JIMTepaTypa

1. TexHuueckasi 37eKTpoZiMHaMHKa: yueOHoe mocobue aymsa By3oB/ E. . Hedénos. — M.:
Axagemusi, 2008. — 409 c. (Hammune B bubmroreke TYCYP - 1 3k3.)
2. Ycrporictea CBY u aHTeHHBI: yueOHOe mocobusi ayisi By3oB / E. WM. HedémoB. — M.:

Axagemusi, 2009. — 384 c. (Hammune B bubmroreke TYCYP - 1 3k3.)

3.  YcrpotictBa CBY u aHTeHHBI: YueOHUK /715 By30B/ [I.V1. BockpeceHckuit u ip. — M.: Pazauo-
TexHuka, 2006. — 375c. (Hamuuue B 6ubmoreke TYCYP - 20 3k3.)

4. PamuousmepurenbHas armaparypa CBY u KBU. Y3noBast u emeHTHast 0a3bl./mof pen.: A.
M. KygpsiueBa. — M.: Paagnorexnuka, 2006. - 205 c. (Hanuune B 6ubmmoreke TYCYP - 20 3k3.)

5. CBepXIIMPOKONOI0CHbIE MUKPOBOJTHOBBIe ycTporcTBa/ mop pex. A. I1. Kpenuikoro, B. I1.
MeianoBa. — M.: Paguo u cBsizb, 2001. — 560 c. (Hamuuue B 6ubmoreke TYCYP - 33 3K3.)

6. TexHuueckas /eKTPOiMHAMHKA: YueOHoe mocobue as By3oe/ FO.B. ITumeHoB u ap. — M.:
Paguo u cBsizb, 2002. — 536 c. (Hanmune B 6ubmoreke TYCYP - 23 3K3.)

7. CasonHoB [I. M. AHrteHHbl U ycTporictBa CBU: YuebHuUK Jjis By30B. — M.: Briciuasi 1mikosa,
1988. — 432c. (Hammuue B bubmroteke TYCYP - 25 3K3.)

8. YcrpotictBa CBY u aHTeHHbI. [IpoekTrpoBaHue (ha3vpOBaHHBIX aHTEHHBIX PeleTOK/ Mo/, pef.
. . BockpeceHckoro. — M.: PaaroTtexuuka, 2003. — 632c. (Hamune B 6ubmuoreke TYCYP - 21 3K3.)

9. Toumn I I AHteHHsl u Quzmepsl. COOpHUK 3aau ¢ (OpPMyTaMU U peleHussMH. TOMCK:
TYCYP, 2003. — 242c. (Hanuuuie B onbmioteke TYCYP - 44 3k3.)
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12.3. YueOHO-MeToANYEeCKOe TOCOOHEe ¥ MPOrpaMMHOe ofecreyeHme

1. WccnenoBaHue rapaMeTpoB OOBEMHOTO pe3oHATOpa MPsSIMOYTOILHOTO ceueHUst: PyKOBOZCTBO
K  nabopartopHoii ~ pabore g OakanmaBpoB — HampaBieHWd — moarotoBku  210700.62
«/IHQOKOMMYHUMKal[MOHHbIE TEXHOJOTMM U CcUCTeMbl CBs3u», 210400.62 «PaguorexHuka», U
CIleLiMa/IMCTOB HaripasyieHus: 1oArotoBkd 210601.65 «PaznosieKTpoHHBIE CUCTEMbl U KOMIUIEKCHD» /
Mangens A. E., @areeB A. B., Hukudopor A. H., CokosoBa K. M. - 2013. 30 c. [DneKTpoHHBIN pecypc]
- Pexxum poctyma: http://edu.tusur.ru/publications/3656, cBoOOHBIA.

2. UccnenoBanue (heppuUTOBBIX BeHTW/IeH W LUPKY/IATOPOB: PykoBOACTBO K sabopaTopHOM
pabore / Tommn I T., Hukudopo A. H., ®areer A. B., 3amotpuHckuii B. A., Cokomora XK. M.,
IMagycosa E. B. - 2013. 27 c. [DOnekrpoHHeli pecypc] - Pexum  jgocTymna:
http://edu.tusur.ru/publications/3730, cBOOGOHBIH.

3. Ycrpoiictea CBY u aHTeHHb: yueOHO-MeTofuWYeckoe T[10CcOOMe TI0 OpraHM3aLyu
camocrosTesibHOM pabotel crygeHToB / TommH I T - 2010. 42 c. [OnekTpoHHBIN pecypc] - Pexum
noctyma: http://edu.tusur.ru/publications/7, cBo6oAHbIIA.

4. CkansipHBIM aHanM3aTop TlapaMeTpoB Iiereli p2m: PykoBozacTBO K jabopatopHoii pabore /
lTommmun TI. TI., dareee A. B. - 2013. 47 c. [OnekTtpoHHbli pecypc] - Pexum gocTymna:
http://edu.tusur.ru/publications/3729, cBOOGOHBIH.

5. UV3mepenue € u tgd quaMeKTPUUECKUX MaTepyaioB pe30HAaTOPHBIM MeToZioM: PyKoBOACTBO K
BBITOJTHEHHIO JlabopaTopHou pabotel / TomuH I T, ®ateeB A. B. - 2013. 18 c. [OnekTpoHHbIH pecypc] -
Pexxum foctyma: http://edu.tusur.ru/publications/3728, cBob6oaHBIH.

12.4. Ba3bl AaHHBIX, HH(OPMALIMOHHO CTIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. http://www.cst.com
2. http://www.keysight.com

13. MarepuaibHO-TeXHMYECKoe ofecrnedeHne JUCHHUITHHBI
YuyeGHo-HcCCIeoBaTeMbCKast labopaTtopust « MUKPOBOJIHOBasi TEXHUKa», ayz. 328 PK.
Paboure Mecta 00OpyZ0BaHbI W3MEPUTEbHBIMA TIPUOOPAMH M KOMITBIOTEPAMH C BBIXOZIOM B
WutepHet. JlabopaTopHble paboOThl obecrieyeHbl METOJUUYECKMMU TIOCOOMSIMM, 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

OOBEM 4YacoB, TIPeJyCMOTPEHHBIX y4eOHBIM IJIAHOM [Jisi U3y4YeHWs AUCLIMIIIMHBI, TI03BOJISIET
OCBETUTh TOJBKO Haubosiee Ba)KHbIe MOMEHTHI U PACKPBITh 0a30Bble TIOHSATHS TIPU UTEHUH JIEKI[UH.
[TooTOoMy TmpH peanu3ali TIPOrPaMMbI  CTYZ€HThI [IO/DKHBI paboTaTh CaMOCTOSITENTbHO KaK TIpH
TIOBTOPEHUY JIEKIIMOHHOTO Marepuasa, TaK W TIPU TIOATOTOBKe K /1a00paTOpHBIM M TPAKTHUYeCKUM
3aHATUSM, K HarvMcaHuio pedepara. /st obecrieuenus: 3¢ heKTHBHOTO YCBOEHUS CTY/[eHTaMH MaTepPHaioB
JUCLITUTMHBI HeoOXOJMMO Ha TIepBOM 3aHSTUM TI03HAKOMUTh WX C OCHOBHBIMH TIOJIOXKEHUSIMU U
TpeboBaHUsIMH paboueli TMporpaMMbl, C TIOJJIe)KAIIUMU W3yUeHWI0 TeMaMH, CITUCKOM OCHOBHOW W
JIOTIOJTHUTETbHOM JTUTEPATYPhI, C TIONIOKEHUSIMUA Oa/lyIbHO-PEHTHHIOBOM CHCTEMBI OL[eHKH yCI1eBaeMOCTH.
Ha nekiusax Heobxogumo obpailjlaTh BHMMaHHe Ha OCOOEHHOCTH TIPUMEHEeHHMs] pacCMaTpUBaeMOoro
Marepuasa B TIOC/eYIOLUX Kypcax, a Takke B Oyayieli mpodeccoHaTBLHOM JiesITeTbHOCTH. B yueOHOM
Tripoijecce ciaefyeT MPUMEHSITh UHTepaKTHBHbIE MeTO/bI 00yueHUs /i yBeTMUeHHUsI 3aMHTePeCOBAaHHOCTH
CTYZIEHTOB Y TIOBBILLIEHNS] UX KOMIIETeHLUM.
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OITK-1 CTIOCOOHOCTBIO TOHUMAaTh OCHOBHBIE TIPO0O/IeMbI | [Io/DKeH 3HaTh OCHOBHBIE ITPO6/IeMbI U
B CBOEH MpeIMeTHOM 00/1acTH, BEIOMpaTh TeHJIeHL[UH B 00/1aCTH MUKPOBOTHOBBIX
MeTO/bl ¥ CPe/ICTBA MX pelleHus V3MepeHU; IPUHLUTIBI paboThI U
OIK-4 | CrocOBHOCTBIO CAMOCTOSITENbHO Nprobperary | asHAIEHNE MIKPOBO/IHOBLIX HSMEPEHMNH,
¥ FICTIONb30BaTh B IPAKTUUECKOH fiesiTenbHOCTH | 1o 0/1P3YEMBIX B COBPEMEHHBIX
HOBbIE 3HaHUS U YMEHUs B CBOeU MpeIMeTHOU PaAMOTEXHHIECKUX CHCTEMAX; OCHOBHBIE
0BIACTH TIPUHLIUIIBI 0)OpMJ/IEHUS, Npe/iCTaB/IeHus,
[0K/1aZja U apryMeHTUPOBaHHOM 3all[UThl
OIIK-5 TOTOBHOCTBIO 0()OPMJISITD, TIPe/ICTAB/ISTh, pe3y/IbTaToB BBIIOJTHEHHOH paboThI;
AOK/Ia/ibIBaTk ¥ apr'yMeHTMPOBAaHHO 3alUIIATE | 9coOeHHOCTH MUKPOBOTHOBBIX M3MePeHHM
pesyJIbTaThbl BbINIOJIHEHHON PaboThl B quarna3oHe CBY; ocHOBBI OpraHu3aliuy 1
IK-1 CIOCOOHOCTBIO CaMOCTOSATE/IBHO OCYIIeCTBATh | [IPOBEJEHHS SKCIIEPUMEHTA/IbHbIX
TTOCTAHOBKY 3a/jadi HCC/IeJOBaHNs], WCC/ieIoBaHni B 00/1aCTH MUKPOBOTHOBBIX
(hopMHpOBaHHe I11aHa ero peanu3aryiy, BpIbop | U3MEPeHHH C pUMeHeHHeM COBPeMeHHBIX
MeTO7IOB MCC/Ie/I0BaHUsl U 06pabOTKy CpeACTB U METO/0B.;
Pe3y/IbTaTOB [lo/pKkeH yMeTb OpraHU30BbIBaTh U
TIPOBOJIUTH 3KCIIepUMeHTalbHbIe
I1K-4 CTIOCOOHOCTBIO K OpPraHM3aliy ¥ TIPOBEeIEHUIO

5KCIIePUMEHTA/IbHBIX UCC/IeJ0BAHUM C
NpUMeHeHHEeM COBPEMEHHBIX CPeJCTB U
MeTO/0B

WCC/IeIOBaHUs B 00/1aCTU MUKPOBOJTHOBBIX
M3MepeHu C IpUMeHeHHeM COBPeMeHHbIX
CPeJICTB U MeTO/IOB; OCYILeCTB/SATh
TIOCTAHOBKY 3aZlauu UCC/Ie0OBaHus,
dbopMupOBaHUe 1/laHa ero peaau3ariiu,
BbIOOp METO/I0B HCC/IeI0BaHUS
MHKDPOBOJTHOBBIX M3MepeHui 1 00paboTKy
pe3y/IbTaTOB MCC/IeJOBAHKST; IPUMEHSITh
JeNCTBYIOLIME CTaHAPThI, TIOJIOXKEHUS U
WHCTPYKLWH 110 0(hOpMIIEHUIO
TeXHUUEeCKOW JJOKyMeHTaIuu; iprobpeTaTh
Y UCII0/Tb30BaTh B IMPaKTUUeCKON
JiesITe/TbHOCTH HOBBIE 3HAHUS U YMEHUs B
00/1aCTV MUKPOBOJTHOBBIX U3MepeHMUIA;
TIOHMMaTh OCHOBHBIE MPOOJIEMBI U
TeH/|eHIIUY B 00/1aCTU MUKPOBOJTHOBBIX
W3MepeHuH, BLIOUpaTh METOABI U CPeZICTBA
WX pelleHusl.;

[omkeH Ba/ieTh HaBbIKAMU pellleHus
OCHOBHBIX TTpo0sieM B 00/1aCTH
MHUKDPOBOJTHOBBIX U3MepeHMUI; HaBbIKaMH1
WCTIO/Ib30BaHMS B TTPAKTHYe CKOU
JlesATe/IbHOCTH HOBBIX 3HAHUM U YMEHUU B
00/1aCTV MUKPOBOJTHOBBIX U3MepeHMUIA;
HaBbIKaMu 0(OpMJ/IeHUs], TIpe/ICTaB/IeHUs U
apryMeHTHPOBaHHOM 3allliThl Pe3y/IbTaToB
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BBITIOJTHEHHOM PabOThI; HABbIKAMU
TIOCTAHOBKH 3a/lauyl MCCJIe[JOBaHUS,
(bopMHUpOBaHUs T/1aHa €r0 peaTn3aljyH,
BbIOOpA METOZOB MCC/IeI0BAHUS
MUKPOBOJTHOBBIX U3MepPeHUM 1 00paboTKH
pe3y/IbTaToB UCC/Ie0BaHNUST;
CTIIOCOOHOCTBIO K OpraHu3aliiyd 1
TIPOBE/IEHUIO0 SKCIIePUMEHTA/TbHBIX
WCC/ie[IoBaHUH B 00/1aCTH MUKPOBOJTHOBBIX
W3MEepeHUH C IPUMEeHEeHHEeM COBPEMEHHBIX
CpeJCTB U METO/OB.;

OOImye XxapakTepUCTHUKHU T0Ka3aTeseld U KpUTepHeB OLleHHMBAaHWS KOMIIETEHLIMI Ha BCEX JTarax
TipYBeZieHbl B TabmuLe 2.
Tabmuija 2 — O61Me XapaKTepUCTHUKH TOKa3aTe/iel ¥ KpUTepueB OLieHWBaHMsI KOMITeTEHLIMI 10 STaram

ITokasarenu u
3HaThb YmeTb Bnangets
KPUTEepUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
yYPOBEHB) Y TeopeTHYe CKUMH NPaKTUUECKUX YMEHUM, | [IPOBOAMUT OLIEHKY,
3HaHWSIMU B TIpeZiesiax TpeOyeMbIX /I/Is1 pa3BUTHSI | COBEPIIEHCTBYET /1eHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKHUX pelleHnH, paboThl
MMOHMMaHWEM TDaHMI] abcTparupoBaHust
MIPUMEHUMOCTH nipobiem
Xoporto (6a30Beiii | 3HaeT ¢akThl, MpUHLIUIE], | O6/afaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
YPOBEHb) MpOIieCchl, obIye MPaKTUYeCKUX YMeHUH, 3aBepileHue 3a7iay B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX /JIsl pellieHrsT | ICCIIeI0BaHuUH,
r3yuyaemoii obsactu orpe/ie/IeHHBIX MMPo0/IeM B | TIPUCIIOCA0TMBaeT CBOe
00s1acTH Hcc/e[0BaHUS TIoBe/IeHHe K
oOcTosiTeNIbCTBaM B
peliieHny nipobiem
YnoenerBoputenbH | O6magaeT 6a30BLIMH OO6saaeT OCHOBHBIMH PaboraeT nipu ripsiMmomM
0 (TIoporoBBIi 00IMMY 3HAHUSIMH yMeHUsIMH, TpeOyeMbIMHU | HaO/TFOZIeHU U
YPOBEHb) TSI BBITIOJTHEHUSI TIPOCTBIX
3azau

2 Peanu3anus KOMIeTeHI[UH

2.1 Kommnerenuusa OITK-1

OITK-1: crioco6HOCTBIO TIOHUMaTh OCHOBHBIE TTPOOJIEMBI B CBOEH MpeAMEeTHOM 00/1acTH, BEHIOMpATh
METO/IbI ¥ CPe/ICTBA UX PEIleHUS.

[nist bopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIETEHI[UM, TIPUMEHSIeMble [/ISI 3TOrO BW/bI 3aHATHH U WCIO/Ib3yeMble CPeJCTBa OLIEHUBAHMUS
TipeZicTaB/IeHbl B Tabuiie 3.

Tabsuria 3 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMbIe CPeZICTBA OLeHUBAHUS

CocraB 3HaThb Y™meTb Bnagets
CopneprkaHue OCHOBHbIE TIPO0/IEMBI U MOHUMAaTh OCHOBHEIE HaBbIKaMU pellleHus
3TaroB TeH/IeHIIUU B 00/1acTH nipo6/ieMbl ¥ TeHJJeHLIK B | OCHOBHBIX TIPO0/IeM B

MHKDPOBOJTHOBBIX 00/1aCTV MUKPOBOJTHOBBIX | 00/1aCTH MHUKDPOBOTHOBBIX
H3MepeHU. M3MepeHUH, BLIOMpaTh H3MepeHUM.
MeTO/Ibl U CPeZICTBA UX
pelleHusl.
Bugipl 3aHsaTHN * IIpakTuueckue * TIpakTHueckue * JlaboparopHble
3aHATUS; 3aHATHS; 3aHATHS;
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* JlaboparopHbie

* JlabopaTtopHble

¢ CamocTosATe/bHasa

3QHSATHS; 3QHSATHSA; paborta;
* Jlekuuu; * Jlekuuuy;
* CamocTrodTenbHas * CamocrosiTe/ibHast
pabora; pabora;
* IlogroroBka K * IloaroroBka K
JK3aMeHy; 9K3aMeHy;
Hcronb3yemble * OrtueT 10 * Ortuet no * Ortuet o
CpeAcTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;
OLleHWBaHUA e OK3aMeH; * ODK3aMeH; * OK3aMe€H;
* KoHcrekT * KoHcriekT * DK3aMeH;
CaMOITOATOTOBKY; CaMOIIOATOTOBKY;
* JK3aMeH; * DJK3aMeH;
dopMyIMpOBKa MoOKasaTeseld U KPUTepHeB OLeHMBAaHUSI [aHHOM KOMITeTeHLIUM TpUBeJleHa B
Tabmuie 4.
Tabsmuria 4 — TTokasaTesu U KPUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Y™meTb Bnagets
OT1myHO * 3HaeT OCHOBHbIE * CB00OOIHO ITIOHUMAET * Brazmeer HaBbIKaMM

(BbICOKMI YPOBEHB)

npo0/IeMbI U TEHIeHIUN
B obmactu
MHUKDPOBOJTHOBBIX
H3MepeHuUil.;

OCHOBHbIE TIPOO/IEMBI U
TeH/IeHLIUU B 00/1aCcTh
MHUKDPOBOJTHOBBIX
V3MepeHH, BLIOUpaTh
METO/IbI U CPe/ICTBA UX
peIleHUs.;

peleHnst 0CHOBHBIX
ripo6sieM B ob6mactu
MHUKDPOBOJTHOBBIX
M3MepeHMid. ;

Xoporiio (6a30BbIit

* Umeet npezcraBneHue

e (CamocTosiTesTbHO

* YacTUuHO BiajieeT

YPOBEHb) 00 OCHOBHBIX TIpO0JieMaxX | OPHUEHTUPYEeTCS B HaBBIKaMU pelleHus
Y TeHZEHIUSAX B 00/1acTH | 00/1aCTU OCHOBHBIX OCHOBHBIX TTPO0O/IEM B
MHKPOBOJIHOBBIX nipobsieM U TeHAeHLU B | 00/1aCcTh MUKPOBOTHOBBIX
Vi3MepeHUH.; 00/1aCT MUKPOBOJIHOBBIX | W3MepeHHA. ;
V3MepeHU, MOXKeT
BBIOMPATh METOABI U
CpeJiCTBa UX pPeLLleHUs.;
YI0BNETBOPUTE/IBH | * JlaeT ompe/esieHusl  Iloka3biBaer * [eMoHcTpupyeT
0 (TIOpOroBEIi OCHOBHBIM Tpo0sieMaM U | HerojHoe, HETI0/HOe,
YPOBEHb) TeHJeHL[UsIM B 00/1acTH He/l0CTaTO4yHOe HeZI0CTaTOYHOe BraJieHne
MHUKDPOBOJIHOBBIX TIOHMMaHVe OCHOBHBIX HaBbIKaMU pelLleHus
V3MepeHUH. ; npo06sieM ¥ TeH/IeHIUH B | OCHOBHBIX TIPo0/ieM B
00/1aCTH MUKPOBOJTHOBBIX | 06/1aCTH MUKDOBOJIHOBBIX
VI3MepeHMH. ; V3MepeHUH.;
2.2 Komnerenuusa OIIK-4
OIIK-4: crnocoOHOCTBIO CaMOCTOSATeNbHO TIpUOOpeTaTb W HCMO/Mb30BaTb B  IPAKTUUeCKOMH

JiesITeIbHOCTH HOBbIe 3HAHHWSI M yMeHUsI B CBOel TIpeIMeTHOM 00/1acTH.

st popMHUpOBaHUS KOMITETEHI[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHHUS
KOMITETEHLIUM, TPUMeHsieMble [jI 3TOTO BUZBLI 3aHSTHH WM UCIO/Nb3yeMble CPeACTBAa OLleHUBaHWUs
TnipeZicTaB/IeHbl B Tabmuiie 5.
Tabnura 5 — Otarnbl JOPMUPOBAHKUS KOMITETEHIIMHU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHMUs

CocraB 3HaTb Ymetb Bnagets
CopeprkaHue TIPUHLUTIBI pabOTHI U nipuobpeTars U HaBbIKaMH UCII0/Ib30BaHUs
3TaroB Ha3HaueHue WCII0/Ib30BaTh B B MPaKTUUeCKOU

MUKPOBOJ/THOBBIX TIpaKTUue CKOU JlesiITeIbHOCTH HOBBIX
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H3MepeHUl,
WCTIO/Th3yeMBbIX B
COBpPEMEeHHbBIX
paiioTeXHUYUEe CKUX
cucreMax.

AedaTe/IbHOCTHU HOBEIE
3HAHUA U YMEHUA B
obactu MHKPOBOJ/IHOBBIX

Vi3MepeHUH.

3HaHUW U YMEHU! B
00/1aCTH MUKPOBOJ/THOBBIX
H3MepeHUM.

Buabl 3aHaTHM

* [IlpakTnueckue

* IlpakTuueckue

* JlaboparopHble

3aHATHUS; 3aHATHS; 3aHATHS;
* JlaboparopHbie * JlabopaTopHbie * CamocrosiTeNTbHast
3aHSTHS; 3aHSTHS; pabora;
* Jlekuuu; * Jlekuuu;
¢ CamocTosiTe/bHast * CamocrosTenbHas
pabora; pabora;
* IloaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;
Wcnons3yemsble * OtyeT no e OTyer no * OtyeT no
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLi€HMBAHUSA * OK3aMeH; e 3DK3aMeH; * DK3aMeH;
* KoHCIIeKT * KoHcrekT * OK3aMe€H;
CaMOTIOZITOTOBKY; CaMOTIOZITOTOBKH;
* JK3aMeH; * JK3aMeH;
dopmy/MpoBKa TOKa3aTesieldi ¥ KPUTEPHEB OI[eHWBAHWS [JaHHOW KOMITeTEHI[UM TIpHBe/leHa B
Tabsurie 6.
Tabnuiia 6 — IToka3aTeu ¥ KpUTEPUU OLleHMBAHMsI KOMIIETeHI[MH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagetb
OminuHo * 3HaeT NMPUHLIUIIBI * CBobogHO * CBoOogHO Bajeet

(BBICOKMY YPOBEHb)

paboThl ¥ Ha3HaUEHHEe
MHKDPOBOJTHOBBIX
V3MepeHUH,
WCTIO/Ib3yEeMbIX B
COBpPEeMEeHHbBIX
PaJIuOTeXHUYE CKUX
cucTemax. ;

rproOpeTaTh U
WCIIO/Ib30BaTh B
TIpaKTHYeCKOM
JiesITeIbHOCTH HOBbIE
3HaHUS U yMeHUs B
00/1aCTH MUKPOBOJTHOBBIX
V3MepeHuUH. ;

HaBbIKaMHU
WCTIO/Tb30BaHMS B
TpakThue CKon
JesITeTbHOCTH HOBBIX
3HaHWM U YMeHU! B
00/1aCTH MUKPOBOTHOBBIX
H3MepeHUH. ;

Xoporiio (6a30BbIit

* Hwmeet npepcrasneHue

e (CamocTosiITesTbHO

* YacTuuHO BiajieeT

V3MepeHUH. ;

YPOBeHb) 0 MpHUHLMNAX paboTh! U npuobpeTars 1 HaBbIKaMU
Ha3HauYeHU! VICTI0/Ib30BaTh B VCII0/Ib30BaHUs B
MHKDPOBOJTHOBBIX NIpaKTU4eCKOU NpaKTU4eCcKoOu
Vi3MepeHUH, JesiITeJIbHOCTH HOBBIE JlesiTeIbHOCTH HOBBIX
VICTIO0/Ib3yeMBbIX B 3HaHUS U yMeHUs B 3HaHUU U YMEeHWUH B
COBpPEMEeHHBIX 00/1aCT MUKPOBOJIHOBBIX |  00/1aCTH MUKPOBOJTHOBBIX
pajoTeXHNYe CKUX V3MepeHUH. ; V3MepeHul. ;
cucremax. ;

YnoB/IeTBOPUTENBH | * [laeT ompe/eseHus * Iloka3seiBaet * IlokaseiBaer

0 (ToporoBbIv TPUHLIUAIIaM paboThl U HeToJHOoe, HeT0JTHOe,

YPOBEHb) Ha3HaYeHUIo He/J0CTaTOYHOe YMeHre | HeJoCTaTOYHOe BiajeHue
MHUKDPOBOJTHOBBIX npruoOpeTars 1 HaBbIKaMH
Vi3MepeHUH, VICTI0/Tb30BaTh B WCII0/Tb30BaHUs B
VICII0J/Ib3yeMbIX B MPaKTHUYeCKON MpaKkThue CKON
COBpPEMEHHBIX JesiITe/IbHOCTH HOBbIE JlesiTeIbHOCTH HOBBIX
pajroTexXH1Ue CKUX 3HaHUS U yMeHUs B 3HaHUM U YMeHU! B
cucremax.; 006/1aCTH MUKPOBOJTHOBBIX | 06/1aCTH MUKDOBOJIHOBBIX

V3MepeHuH. ;
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2.3 Komnerenuusa OIIK-5

OITK-5: roTOBHOCTbIO 0(hOPMJISIT, TIPE/ICTAB/ISATh, AOK/Ia[bIBaTh U apr'yMeHTUPOBAaHHO 3alllUllaTh
pe3y/IbTaThl BBITOJTHEHHOUW PabOTHI.

st popMuUpoBaHUst KOMIIETeHI[UH HEOOXOAMMO OCYIIIeCTBUTD Psifl 3TAroB. DTarbl (hOPMHUPOBAHUS
KOMIEeTEeHLIUM, NpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLIeHWBAHUS
TIpe/ICTaB/IeHbI B Tabuile 7.
Tabsuria 7 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

Tripe/iCTaB/IeHus, J0K/I1aza
Y apryMeHTHPOBaHHOU
3alUThI pe3y/bTaToB
BBITTOJIHEHHOHN pabOoTHI.

WHCTPYKLIWH TI0
odopmIieHHI0
TeXHUYe CKOU
JIOKYMeHTal[1H.

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue OCHOBHbI€ MMPUHLUIIbI MPUMEHSTD [IeMCTBYIOLME | HABbIKaMUu 0()OpM/IeHMUS,
3TaroB oopmeHus, CTaHJAPThI, MOJIOXKEHUSI U | TIPeICTaBIeHUS U

aprymeHTUPOBaHHOM
3alUThI Pe3yJ/IbTaTOB
BBITIOJTHEHHO! paboThI.

Buppl 3aHaTHM

¢ [IpakTHhueckue

* [IpakTuueckue

* JlaboparopHbie

3aHSTUS; 3aHSITUS; 3aHSITUS;
* JlaboparopHbie * JlabopaTopHbie * CamocTodTenbHas
3aHATHUS; 3aHATHS; pabora;
e Jlekiuy; * Jlekiuu;
* CamocTodTenbHas * CamocTosiTe/ibHast
pabora; pabora;
* TlogroroBka K * TloAroToBKa K
JK3aMeHy; 9K3aMeHy;
Wcnons3yemMsble * Ortuet 10 * Ortuet no * Otyet no
CpeACcTBa naboparopHoii pabote; naboparopHoii pabore; naboparopHoii pabore;
OLleHWBaHUA e OK3aMeH; * DK3aMeH; * DK3aMeH;
* Koncnekr * KoHcriekt * DK3aMeH;
CaMOITOATrOTOBKY; CaMOIIOATOTOBKY;
* DK3aMeH; * OK3aMeH;
dopMyIMpOBKa MoKa3aTesell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabnme 8.
Tabnuiia 8 — IToka3aTesiu M KpUTEPUU OLleHUBAHUSI KOMIIETeHLIMH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagets
OT1mnyHO * 3HaeT OCHOBHbIE * YMmeeT cBOOOAHO * BiazneeT 0CHOBHBIMU

(BBICOKMI YPOBEHb)

TIPUHLIUIIBI 0()OpMIIEHHUS,
TipeZiCTaB/IeHus, JOK/Iaza
Y apryMeHTHUPOBaHHOU
3allUThI pe3y/bTaToB

TIPUMEHSITh
JleHCTByIOLIME
CTaHZAPThI, TIOJIOXKEHUS U
WHCTPYKLUU TI0

HaBbIKaMU 0(opMJIeHUS,

Tripe/iCTaBIeHUs U
aprymMeHTHPOBaHHOMN
3al[UThl Pe3y/bTaToB

3alUThI Pe3y/IbTaTOB
BBITTOJTHEHHOM paboThL. ;

WHCTPYKLUH TI0
o opmiieHNto
TeXHUYe CKOH
JOKyMeHTal[1H. ;

BBITIOJTHEHHOM paboTHhI. ; opopMIeHUI0 BBITIOJTHEHHOM paboTHI. ;
TeXHUUe CKOU
JOKyMEeHTALIUH. ;
Xopoo (6a30Bblii | ¢ KmeeT npeAcTaBneHye | ¢ YMeer * YacTuyHO Br1ajieeT
ypOBEHb) 00 OCHOBHBIX IIpUHLUIAaX | CaMOCTOSATE/IbHO OCHOBHBIMU HaBBIKaAMH
oopmieHus, TIPUMEHSITh odopmiieHus,
Tipe/iCTaB/IeHUs], JOK/IaZia | JelCTByOLre TIpefCcTaB/IeHus U
Y apryMeHTHUPOBAHHOU CTaHZAPThI, MTOJI0XKEHUSI M| apryMeHTHPOBaHHOU

3alUThl Pe3y/IbTaToB

BBITIOJTHEHHOH paboTHL. ;
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

* 3HaeT OCHOBHbIE
orpejiesieHUs IPUHLIUIIOB
otopmeHus,
Tipe/iCTaB/IeHUs], TOK/Iazia
Y apryMeHTHPOBaHHOM
3alUThl Pe3y/IbTaToB
BBIITOJTHEHHOM paboTHI. ;

* Jloka3niBaeT
HEeTIOJTHOe,
HeZI0CTaTOUHOe yMeHue
MPUMEHSITh
JeNCTBYIOLHe
CTaH/IapThl, MOJIO>KEHUS U
WHCTPYKLMU T10
o¢opMIeHUI0

TeXHUYe CKOH
JIOKyMeHTaL1Hu. ;

* [eMoHCcTpupyeT
HeroJ/Hoe,
He/I0CTaTO4YHOoe BJlafleHue
OCHOBHBIMU HaBbIKaMH
odopmeHus,
Tpe/iCTaB/IeHUs] U
apryMeHTHPOBaHHOMN
3allUThI pe3y/IbTaToB
BBITIOJTHEHHOM PabOoTEHL. ;

Tabmuia 9 — Srarbl

2.4 Komnerennus ITK-1
ITK-1: crnocoOHOCTBIO CaMOCTOSTE/IBHO OCYILECTB/IATh TOCTAHOBKY 3aflaudl MCC/Ie[JOBAHUS,
(bopMHpOBaHUe TI/IaHa ero peanr3alyy, BEIOOP METOZOB UCC/Ief0BaHusI M 00pabOTKy pe3y/bTaToB.
st bopMUpOBaHKsT KOMITETEHIIUH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAMOB. JTaribl HOpMHUPOBaHMs
KOMITETEHLIUH, TIpUMeHsieMble [jIi 3TOTO BUZBI 3aHATHA WM UCIONb3yeMble CPeACTBAa OLleHHUBaHWUs
nipe/icTaB/ieHbI B Tabsurie 9.
OPMHPOBaHHsI KOMITETEHIIUH 1 UCTI0/Ib3yeMbIe CPe/ICTBA OLleHUBaHMUsI

CBU.

dhopMUpoBaHue Ti/laHa ero
peanu3aLuu, BIOOD
METO/IOB UCC/Ie[JOBaHUsI
MHKDPOBOJTHOBBIX
n3MepeHui 1 06paboTKy
pe3y/bTaToB
WCC/Ie/IOBaHMSI.

CocraB 3HaTb YmeTb Bnanets
CopepxaHue 0COOEeHHOCTH OCYILIeCTBJISATh HaBbIKaMU MTOCTaHOBKU
3TaroB MMKPOBOTHOBBIX MOCTaHOBKY 3a/lauu 3a/lauM MCCJIeJOBaHusl,

M3MepeHU B iMara3oHe | UCC/ieOBaHUs, (dhopMUpOBaHUs TI/IaHA €ro

peasM3anyu, Bbibopa
METO/IOB MCC/Ie/IOBaHUS
MUKDPOBOJTHOBBIX
n3MepeHuit u 06paboTKu
pe3y/bTaToB
WCC/IeJOBaHMSI.

Bunpl 3aHATHI

* [lpakTnueckue

 [lpakTuueckue

* JlaboparopHble

3aHATUS; 3aHATHS; 3aHATHS;
* JlaboparopHbie * JlabGopaTtopHble * (CamocTodTenbHas
3QHATHS; 3QHSATHSA; paborta;
* Jlekumu; * Jlekumu;
* CamocTrodTenbHas * (CamocrosiTe/ibHast
pabora; pabora;
* [logroroBka K * TloaroToBKa K
9K3aMeHy; 9K3aMeHy;
Wcnons3yemblie * OtyeT no * Ortuer no * Otyet no
CpezcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHol pabore;
OLleHUBaHUA e OK3aMe€H; * ODK3aMeH; * OK3aMe€H;
¢ KoHCIIeKT * KoHcriekT * OK3aMe€H;
CaMOTMOJTOTOBKY; CaMOTMO/ATOTOBKY;
e OK3aMeH; * DK3aMeH;
@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B
tabmure 10.
Tabmuia 10 — [TokasaTeny ¥ KpUTEPUH OLleHUBAHUS KOMIIETEHLIMM Ha dTarax
CocraB 3HaThb YMmeTb Bnagets
OminuHo * 3HaeT 0cobeHHOCTH * YMeeT cBOOOJHO * Bnazeer HaBBIKAMH

(BBICOKMI YPOBEHb)

MUKPOBO/THOBBIX
V3MepeHUil.;

OCYILIeCTBJISATh
MOCTaHOBKY 3aJjauu

IIOCTAaHOBKH 3aJa4uu
nuccieg0BaHMsd,
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WCCIIe/IOBaHMS,
dbopMupoBaHue MiaHa
ero peann3aliu, BLIOOP
MEeTOZI0B MCC/IeI0BAHUS
MHUKDPOBOJTHOBBIX
M3MepeHuit 1 00paboTKy
pe3y/ibTaToB
WCC/Ie[IOBaHUSL. ;

(hopmupoBaHus TJ1aHa
ero peasv3alnyu, Bbibopa
METO/[0B UCC/Ie0BaHMUS
MHUKDPOBOJTHOBBIX
M3MepeHui U 00paboTKH
pe3y/ibTaToB
WCCIIe/IOBaHUAL. ;

Xoportio (6a30BbIit

* Hwmeet nipescTaBieHue

e CaMOCTOATe/NBEHO

* YacTuUuHO BajieeT

YPOBeHb) 00 MUKPOBOJ/THOBBIX OCYIeCTB/IIeT HaBbIKAMU ITOCTaHOBKH
V3MepeHUil.; IIOCTaHOBKY 3a/,auu 3a/jauy UCCJIel0BaHus,
WCC/IeIOBaHUS, (hopMrpoBaHus TIaHa
(opmHpoBaHue I1aHa ero peasnv3anyy, Bbibopa
ero peasu3aryy, BLIOOP | METOJOB MCCIeA0BAHUS
MeTOZI0B UCC/IeOBaHHUS MUKPOBOJ/THOBBIX
MHUKDPOBOJTHOBBIX n3MepeHui U 00paboTKu
v3MepeHH 1 06paboTKy | pe3y/ibTaToB
pe3y/bTaToB HCCJIeflOBaHUs. ;
VICC/IeJOBAHUSI. ;
YoB/eTBOPUTENBH | ¢ 3HAaeT OCHOBHbBIE  Iloka3biBaer * [eMoHcTpupyeT
0 (IOpOroBbIi TIOHATHUS, AaeT HeTI0/HOe, HeTI0JIHOe,
YPOBeHb) orpeiesieHus TIpy paboTe | HEJOCTAaTOUHOE YMEHHe HeJ0CTaTOYHOe BJlajieHue
C MUKPOBOJIHOBBIMU OCYILeCTBJIATh HaBbIKaMU I10CTAHOBKU
V3MepeHUsIMU. ; TIOCTAaHOBKY 3a/jauu 3a/la4y UCCIIefloBaHUs,
VICCJ/IeJ0BaHNS, (hopmMHpOBaHuA I1aHa

dbopMupoBaHue miaHa
ero peaau3alvu, BbIOOD
MEeTO/ZI0B MICC/IeI0BAHUS
MHUKDPOBOJTHOBBIX
M3MepeHuil 1 00paboTKy
pe3y/ibTaToB
WICC/IeZIOBaHUSL. ;

€ro peas3aluu, Bbibopa
METO/IOB MCC/IeIOBaHUS
MHKDPOBOJTHOBBIX
M3MepeHui U 00paboTKH
pe3y/ibTaToB
WCC/IeJOBaHUSL. ;

NMpUMEHEHHWEM COBpPEMEHHLBIX CPeACTB U METO/OB.

2.5 Komnerenipusa ITK-4
[TK-4: criocoOHOCTRIO K OpraHW3alid U TIPOBE/IEHUI0 SKCTIePUMEHTA/IbHbIX HCC/IeN0BaHUNA C

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMIIeTeHL|UM, IIpUMeHsieMble [J/Is1 5TOr0 BH/bl 3aHATMM U UCIO/Ib3yeMble CpeJCTBa OLleHUBaHUS
nipe/icTaB/eHsl B Tabsmie 11.
Tabnuua 11 — Otansl popMUpOBaHMsL KOMITETEHL[MH U UCIIO/Ib3yeMble CPe/CTBA OLleHUBAHUS

METO/[O0B.

MeTO0B.

CocraB 3HaTb YmeTb Bnagetb

CopeprkaHve OCHOBBI OpraHv3alyy U OpPraHU30BbLIBaTh U CrI0COOHOCTBIO K

3TaroB TPOBe/IeHUst MPOBOJUTh OpraHu3aLiy U
5KCTiepUMeHTaIbHbIX SKCrieprMeHTabHbIe MIPOBEJIEHUI0
WCCIIeIOBaHUH B 00/1aCTU | CC/Ie/IOBAHUS B 00/1aCTH | 3KCTIepUMEHTA/TbHBIX
MUKPOBO/THOBBIX MHKDOBO/THOBBIX HccrieloBaHuM B 0bsacTu
H3MepeHun C W3MepeHun C MUKPOBOJIHOBBIX
NpUMeHeHHeM NpUMeHeHreM V3MepeHUi C
COBPEMEHHBIX CPE/ICTB U | COBPEMEHHBIX CPEACTB U | IPUMEeHeHUeM

COBpPEMEeHHbBIX CPe/ICTB U
METOZI0B

Bunbl 3aHATHI

* IIpakTHueckue

* IIpakTuueckue

* JlaboparopHbie
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3aHATUS; 3aHSTHS; 3aHSTHS;
* JlaboparopHbie * JlabopaTopHbie * CamocrosiTe/lbHast
3aHSTHS, 3aHSITUS; pabora;
* Jlekumu; * Jlekumu;
¢ CamocTosiTe/bHast * CamocrosTenbHas
pabora; pabora;
¢ [logroroBka K * TloaroToBKa K
9K3aMeHy; 9K3aMeHy;

Hcronb3yemble * Ortuet 1o * Ortuer 1o * Ortuet 1o

CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoi pabore;

OLl€eHMBaHUSA * DK3aMeH; e 3JK3aMeH; * DK3aMeH;
¢ KoHCIIeKT * KoHcriekT * OK3aMe€H;
CaMOTMOJTOTOBKY; CaMOIIOZITOTOBKY;
* DK3aMeH; * DK3aMeH;

dopMynMpoBKa TMoKa3aTesell U KpUTepHeB OLleHHMBaHUS [laHHOM KOMITeTeHLIMM TpuBe/leHa B
Tabnmie 12.
Tabnuiia 12 — IMokasaTes ¥ KPUTEPUH OLIEHUBaHHUSI KOMIIETEHIIMU Ha 3Tarax
CocraB 3HaThb YmeTb Bnagets

OminuHo * 3HaeT OCHOBBI * Ymeer * Brageer

(BBICOKMI YPOBEHb) | OpraHM3aliy U OpraHU30BLIBAThL U CroCOOHOCTBIO K
TIpOBe/IeHUsI TIPOBOAUTh OopraHu3aluu u
9KCIIepUMeHTaTbHbIX 9KCIIepUMeHTa/IbHbIe TIPOBe/IEHUI0
WCC/IeIOBaHUM B 00/1aCTH | MCC/Ie/JOBaHUS B 00/1aCTH | 3KCTIepUMEHTaTbHbIX
MHKDPOBO/THOBBIX MHKDPOBOJIHOBBIX HcceoBaHUM B 06acTu
V3MepeHun C v3MepeHul C MHKDPOBOJIHOBBIX
TIpUMeHeHHeM TipuMeHeHeM H3MepeHUi C
COBPEMEHHbIX CPe/ICTB U | COBPEMEHHBIX CPe/ICTB U | MPHUMEHEeHUeM

METO/IOB.;

METOZIOB.;

COBPEMEHHbBIX CPe/ICTB U
METO/IOB.;

Xopotiio (6a30BbIit

* Hwmeet nipescTaBiieHue

* MeeT mipesicTaB/ieHME

* YacTuUuHO BajieeT

TIPOBe/IeHUS
9KCTIepUMeHTaTbHbIX
WCc/ieJoBaHU B 006/1acTH
MUKPOBOTHOBBIX
v3MepeHui C
TIpUMeHeHeM
COBpPEeMEeHHbBIX CPeJ[CTB U
METO/IOB.;

Y TIpOBe/IeHusI
9KCTIepUMeHTaTbHbIX
WCc/ieloBaHUM B 006/1acTh
MUKPOBOTHOBBIX
v3MepeHul C
TIpUMeHeHreM
COBpPEMEeHHbBIX CPeJICTB U
METO/I0B.;

YPOBEHD) 00 OCHOBax opraHu3anyy | 00 opraHu3alyy U CII0COOHOCTERIO K
Y TIPOBeJIeHNsT TIPOBEZIEHUM OpraHu3alLuy U
9KCITIePUMEHTa/TbHBIX 9KCIePUMEHTaTbHBIX MIPOBE/IEHUI0
WCC/IeZIOBaHUH B 00/1aCTH | MCC/IeIOBaHUM B 00/1aCTH | 3KCIIEPUMEHTa/TbHBIX
MHKDPOBOJTHOBBIX MHKDPOBOJTHOBBIX HCCIIeIoBaHUi B 00/1acTu
v3MepeHui C v3MepeHui C MHKDPOBOJIHOBBIX
TIpUMeHeHUeM TIpUMeHeHUeM M3MepeHuit C
COBPEMEHHBIX CPEICTB U | COBPEMEHHBIX CPEJICTB U | MPUMEHEHHEM
METO/IOB.; METO/IOB.; COBpPEMEHHBIX CPe/ICTB U

METO/IOB;

YI0BNeTBOPUTE/IBH | * MOXKeT IaTb OCHOBHbIEe | * MOXKeT JaTh * [eMoHcTpupyeT

0 (TIOpOroBEIi orpeziesieHusi B 00/1aCTH | OTIpe[ie/ieHUs TIOHSTUSIM | HEIoJTHOe,

yPOBEHb) OCHOB OpraHM3allid U B 00/1aCT OpraHU3al[ii | HeJ0CTaTOUHOE BiaJieHue

CITI0COOHOCTBIO K
OpraHu3aluy u
TPOBeJIeHUI0
9KCITePUMEHTATbHBIX
HCC/IeIOBAaHUM B 00/1aCTH
MHKDPOBOJTHOBBIX
H3MepeHUl C
NIpUMeHeHUeM
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COBPEMEHHbBIX CPe/ICTB U
METO/IOB.;

3 TunoBbie KOHTPO/IbHBIE 33/JAHUSA
[5isi peanvi3aliu BbIllleTiepeurc/ieHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /i1 OLIeHKU 3HaHWM, YMeHWH, HaBBIKOB W (W/IH) OIIbITA
JlesITe/IbHOCTH, XapaKTepU3yHOIMX STarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpoOLiecce OCBOEHHS
oOpa3oBare/IbHOM MPOTpaMMBbI, B C/IEAYIOIIIEM COCTaBe.

3.1 Bonipocbl Ha CaMOMOATOTOBKY
— U3MmepeHust NMHeNWHBIX XapaKTePUCTUK yCTPOUCTB Vi3MepeHMs He/lVMHENHBbIX XapaKTepPUCTHK
yCTpOWCTB V3MepeHHs1 57eKTPUUECKUX [apaMeTpOB MaTepuasoB VI3MepeHusi MapameTpoB W
XapaKTepUCTHK aHTeHH

3.2 DK3aMeHaI[UOHHbIe BOMPOCHI

— 1. JluHMKM TIepefauM: OIpefleJieHHe; peryJsipHble, Hepery/spHble, OJHOPDOJHbIe, He
ofHopozHble. OTKpbITHIE, 3aKpbITble — UX [OCTOMHCTBA U HeNOCTaTKW, NnpuvMeHeHus. [Ipumepsl. 2.
Pagvionvnus: noHsiTUe, CTPYKTypHasi Cxema, npumepbl. [IOCTOMHCTBA U HEJOCTATKU II0 CPaBHEHHIO C
¢bumepHbIMU TMHUSAMUA. [IPUHLMIT 37IeKTPOJUHAMUYECKOTO TI000Ms 1 ero MCI0/Ib30BaHKe TIPU pacyeTax
Y SKCIepUMeHTa/lIbHbIX HcceoBaHusX. 3. OCHOBHbIe MapaMeTpbl U XapaKTepUCTUKU (UAEepPOB: THUIIbI
BOJIH, [UCIIEPCUOHHAs XapaKTepuCTHKa, 3aryXaHue, »SjeKTpuyeckas IIPOYHOCTh, IIpefiejibHasg U
[0y CTHMasi MOILIHOCTH, BOJIHOBOE COIPOTHMBJ/IEHME, [TIOTOHHBIe TlapameT-phl. 4. MaTtematrueckast Mozie/ib
muanii niepefiau CBY. OcHoBHble TpeboBaHUs, TpeibsiB/isieMble K (UAepPHbIM JUHHUSAM. YacTOTHBIE
3aBHCUMOCTH 3aTyXaHUsl B TPOBOJHUKAX U AWIeKTpUKax. 5. OObsicHUTe, TToueMy 00bIYHO paboTaroT Ha
BOJTHE OJJHOTO THIIA, B YaCTHOCTH O-HOBHOTO. B Kakux ciy4assx paboTarOT Ha BOHAX BBHICIIMX THIIOB? B
KaKUX JIMHUSIX WUMeeT MeCTO JWCIIepCHsi U B ueM IposiBisieTcsa? Kak OHa BiausieT Ha pacrpoCTpaHeHue
curHanoB? 6. JIByXIpoBoJHasi U KOakcHasbHas JMHUK: BOJIHA OCHOBHOIO TWIA, ee JAJMHA U (pa3-Basi
CKOPOCTb, BOJTHOBOE COTIPO-THBJ/IEHHe, TMOTOHHBIE MapaMeTphl. YCaoBHe paboThl Ha BOJHE OCHOBHOTO
THUMa B KOAKCHMA/MBHOM JMHUM. MapKMpOBKAa KOaKCHalbHBIX Ka-Oeneil. 7. IlonockoBeie W
MUKPOTIO/JIOCKOBbIE JIMHWU: Pa3HOBHWJHOCTH, BO/HA OCHOBHOIO THWIIA, ee JJiMHA U (ha30Basi CKOPOCT,
BOJIHOBOE COIPOTHB/IEHUE, TOTrOHHbIEe IapamMeTpbl, CTPYKTypa mosisd. 8. BoaHOBOAB! MPSMOYIOIBHOIO
ceuyeHUs. TUIIbI BOJIH, KpUTUUYECKUe [I/IMHBI BOJIH. Bo/IHa OCHOBHOIO TUMa, YC/I0BUE ee CylleCTBOBaHUs,
CTPYKTypa [0/, XapakTepuCTUYeCKoe U BOJHOBOe COIIPOTMB/IEHUs, IlepefiaBaemMasi MOLJHOCTb.
TexHO/OrUsT U3roTOB/EHUs U CcTaHAapThl. [IprMeHeHus. 9. BomHOBOABI KPYIJIOro ceueHUsi. THIIbI BOJIH,
KpUTHYeCKUe [/IUHbl BOJH. BO/IHa OC-HOBHOIO TUIIA, YC/IOBHe ee Cy-1leCTBOBaHUSA, CTPYKTypa IO/,
XapaKTepUCTUUYeCKOe U BOJIHOBOe  COIPOTWBJIEHHUs, IlepeilaBaeMasi MOLJHOCTb. TeX-HOIorus
usrotossieHus. [Ipumenenus. 10. JInHuy nepesiauu ¢ MOBEPXHOCTHOM BOMHOM. [IOHSITHE MOBEPXHOCTHOM
BOJIHBI, ee JjiiHa U (Da3oBasi CKOPOCTb, CTPYKTypa Tosisi. [IpumMepbl peanu3auuii JIIT ¢ moBepxXHOCTHOM
BOJIHOW U nipuMeHeHus. 11. luana3onsl gauH BosH. [ToHsitne CBY. Tumnbl npuMeHsieMbIX B Pa3/IMUHbIX
Jvaria-30Hax (puaepoB. [ToHSATUS 3KBU-Ba/eHTHBIX JTMHUM U cxeM. BOHOBOM M KilacCUUeCKUW TOAXO/BbI,
cBsi3b Mexxay HuMH. 12. KoadduimeHT orpakeHusi ot Harpy3ku, KEB, KCB, conpoTuBieHue JUHUN U
CO-OTHOILIeHHe MeXay HUMU. [loBe-feHre Moay/isi KO3 UIMEHTa OTPa)KeHUs B Uea/bHbIX U peaabHbIX
JIII. Pe3oHaHCHBIe CeyeHHs], 3HAUeHUSI B HUX HaNpsUKEHHOCTeW II0jle U COMpOoTHBIeHWM. 13.
Koadduiment otrpakeHusi ot Harpy3ku, KbB, KCB, compoTuBiieHre JIMHUU U COOTHOILIIEHHEe MeXAy
HUMU. [loBe-fieHre Mozys Ko3¢¢uieHTa OTpakKeHUs1 B U/lea/lbHbIX M peasibHbIX JUHUSX. Pe)KuMbl B
JIIT ¥ ux CBA3b C COMNpPO-THB/AeHWeM Harpy3ku. 14. ®dopmyna TpaHc(opmaliyd COMPOTUBIEHUN C
NOSICHEHUSIMUA. DKBHBAJ/ICHTHbIE CeUeHUs U PaCCTOSHUS MeXJy HUMHU. BXonHoe conpoTuB/ieHUe OTpesKa
(dugepa, 3HaueHUs1 B C/ly4yae peaKTUBHbIX Harpy3ok. [ToHsTHe 111eiidoB, X BXOJAHbIE COMPOTHB/IEHMUS,
npuMeHeHus1. 15. dopmyna TpaHchoOpMaLii COMPOTHBIIEHUH C MOSICHeHUsIMU. Pe30HaHCHbIe ceueHUs U
paccTostHUs MexXXay HUMHU. [loBesieHre B HUX KOMIIOHEHT HarpsyKeHHOCTH 3JIEKTPUUYeCKOT0 ¥ MarHUTHOTO
noneid, CB3b C MoAyneM Ko3(hdu-IjieHTa OTpakeHWs OT Ha-rpy3ku. CorpoTuB/eHWe JIMHUUA B
pe30HaHCHBIX ceyeHUsIX U CBsi3b X ¢ KCB u KBB. 16. ¥3Komno/0cHOe coryiacoBaHue akKTUBHBIX Harpy3okK.
YeTBepTHBOTHOBBIE TIOHIIKAIOIMe U TIOBBIMIAIOIIME TPaHC-(hopMaTophl, UX BKtoueHusi B JIIT u BeIOOp
3HaueHUH COTPOTUB/IEHUA. DKBUBa/IeHTHbIE CXeMbl, pacrpeeneHus: HanpsbkeHus, KbB nnu KCB Brosb
JIIT mpu comiacoBaHuy. 17. Y3KOINO/JIOCHOe COIVIACOBaHWe KOMIUIEKCHBIX Harpys3ok. Metof
KOMITEHCUDYIOIIUX DPeakTUBHOCTeH, MOC/el0Ba-TeJlbHOe W Tlapajule/ibHoe BkmoueHus ux B JIII.
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OKBHBa/leHTHbIe cxeMbl. [losicHeHHs Ha KpyroBou guarpamme Bonbrnepra — Cmwurta. 18. Y3kononocHoe
CorylacoBaHHe KOMIUIEKCHBIX Harpy3ok. MeTof KOMITIEHCHDYIOLUX DeakTMBHOCTEW, UX peanu3alys B
BOJIHOBOJHOW TEeXHUWKe, SKBUBaJiIeHTHble cxeMbl. 19. TumoBsle 3meMeHThl TpakToB CBU: 3KBUBaneHTHI
aHTEeHH, peakTUBHbIe Harpy3KH, YeTBePTbBOJHOBbIE MeTa/l/InuecKre U30ATopsl. 20. TUIOBBIe 3/1eMeHThI
TpakToB CBY: BO/THOBOAHBIE COeUHEeHYs, IOBOPOTHI, KOAKCHUa/IbHO-BOJHOBOJHLIE TIepeX0o/bl U Iepexobl
C TIPSIMOYTOJILHOTO BOJIHOBOZIAa Ha Kpymiblid. 21. OObeMHBIN pe30HaTop: YCTPOMCTBO, Pa3HOBUIHOCTH,
npuMeHeHUst. CpaBHeHHe C KojiebaTe/lbHbIM KOHTYpOM. BK/TFOueHre B TPakT, CBS3b C BHEILTHUMHU LIETISIMU.
22. O6veMHbIe pe30HAaTOPhI: TUITLI KojiebaHWii, pe30HaHCHbBIe [JTMHBI BOJIH, I0OPOTHOCTH. YCTPOMCTBO U
TIpUMeHeHVe KOaKCUa/lbHOro pe3oHaTtopa. 23. CrymeHuarble U IUJIaBHbIEe COIVIACYHOLUe IIepexo/bl.
Knaccudukaiusi ynpapiasitolux yCTPOMCTB. MexaHWuecKWe arTeHratopbl W (a3oBpaiarend. 24.
Mmuoronontociuku CBUY: miockoctu oTcueTta a3, BOJIHOBOM M K/IaCCMUECKWM TOZ-XO[bl OIMCaHus,
HOPDMHMPDOBKA TOKOB U HampsDKeHWM, Majarolde M OTpakeHHble BOMHbI. 25. BosHOBas marpuia
paccesiHusi: (M3MUECKUN CMBIC] 5/1EMEHTOB, HCIbITaTelbHble peXXuMbl. [IprMeHeHus. 26. Marpulibl
COTIDOTUB/IEHUA U TMPOBOAUMOCTEN: (PU3UUeCKUM CMBIC/I 371eEMEHTOB, UC-TIbITaTelbHble pe>XUMbl. [Ipu-
MeHeHUs1. 27. VifeanbHble U peasibHble MaTpULibl. Marpulia paccesiHUs WZeaqbHOrO BeHTWIs1, GrU3ruueCKUi
CMBICT ee »51eMeHTOB. 28. ®dyHJaMeHTa/lbHble CBOMCTBA MAaTpHL: B3aWUMHOCTH, CHUMMETPHH,
HeJVICCUTIAaTUBHO-CTH; TIOHATHS, MaTeMaTHueckue (OPMY/IMPOBKH, HeOOXOJUMOCTb ydyeTa. 29.
HepnuccunaTuBHBIA — YeTHIDEXTIOMIOCHUK: MAaTpULbl COTNPOTHUB/EHMM U  paccesiHUs. PeakTHWBHbIN
MHoronomocHUK. 30. @epputsl U Ux cBoiicTBa. HeB3anmHble ycTpoiicTBa Ha 0cHOBe 3¢dexra Papazes u
C TOMNepevyHo-MoAMarHuYeHHbIM (epputoM (BeHTWnM). Pasospaijarenu. 31. LIMpKynsTop: MOHSATHeE,
MaTpHLpl paccesiHUs], YCTPOMCTBO, Ha3HaueHWe W IpuMeHeHus. 32. HarpaBneHHBIM OTBETBUTeJIb:
TIOHATHE, MaTpuLia paccesiHusl, yCTPOMCTBO, Ha3Haue-HUe U puMmeHeHus. 33. JlaibHss, IpoMeKyTouHast U
OMKHSAST 30HBI aHTeHHbI. VX rpaHuIlpl U cBoiicTBa monedd 34. Ha3HaueHwe W KiaccuduKaiusi aHTeHH,
TIOHATUS, onpeerneHus. 35. BHyTpeHHss Y BHeLLHsA 3a/jlaud TeOpyUU aHTeHH. 36. AMruidtyaHas [IH, ee
dopma u mmpuHa, rpaduueckoe wuszobpakeHwe. 37. Teopema 0 mepeMHOXeHMM [TH OFHOTHUITHBIX
obnyuareneii. 38. ®a3oBasi JuarpaMMa aHTeHHbI. Pa30BbId LEHTP U LIeHTP udnyueHus. 39. MollHOCTE U
COIMpOTUB/IEHUe U3yuyeHUs aHTeHHbI. 40. BXxogHoe CONpOTUB/IEHUE aHTeHHbI, CBSI3b C CONPOTUBJIEHUEM
y3ydyeHus. 41. DnekTpudeckasi IpoYHOCTh. [IpesensHas v fgonyctuMas MOLHOCTU. 42. [lonspusauus, ee
BU/IbI, He0OXoaMMOCTh yueta Tipu nipueme. 43. KH/I, KTI/1 u KY aHTeHHBI, onpesjesieHNsi, B3aMMOCBSI3H.
44. [leiicTByIOINas JMHA U AWara30H pabourx yacToT aHTeHHbI. 45. TIpUHIUI 371eKTPOoAUHAMUUYEeCKOTO
nofioOust W €ero WCMO/b30BaHWE TIPU  WCCeN0-BaHUM aHTeHH. 46. TIpUHIMIBI  MOCTPOEeHUs
CBepXILIMPOKOTIONOCHBIX aHTeHH. 47. ®@yHiaMeHTa/lbHble OrpaHuueHus B 006/1acTy aHTeHH. 48. [IpreMHbIe
aHTeHHbl. OKBHBasleHTHas cxeMa. ®opmynel Heiimana gnsa 30C. 49. [IpuemHble aHTeHHBI. YC/I0BUS
rprieMa MakCcuMMaibHOM MoLIHOCTU. 50. [IpMHIMN B3aUMHOCTU M €r0 HCI0/Ib30BaHUE MPHUMEHUTENNBHO K
pacueTy XapaKTepHUCTHK TpUeMHbIX aHTeHH. 51. OddekTrBHas MoiaZb aHTeHHbI, CBsi3b ¢ KH] u
JeMCTBYIOLLEN AJIMHOW JIMHEeHOW aHTeHHbI. 52. [llymoBas Temriepatypa aHTeHHbl, cBsa3b ¢ KII1/I, myTu ee
cakeHus. 53. OcobeHHOCTH pabOThl aHTeHH Ha HU3KUX M BBICOKMX YacTOTax. 54. DHepreTHuecKue
COOTHOLLIeHHUsS B NpHeMHbIX aHTeHHax Ha CBY B coryacoBaHHOM M PacCOIVIaCOBaHHOM peXHUmax. 55.
dopmyna wueanbHON pajavoniepejaud C TOsCHeHUsiMH. 56. OOImMe CBOWCTBa aHTEHH MaJbIX
3/IeKTPUYECKUX pasMepoB. JJeMeHTapHble W3ayuyaTe/ld JIMHEMHOW W KPYroBOM MOMspy3aldu. S57.
CUMMeTpUYHBINA 3/IeKTpUuUecKuii BuOpatop. Pacripesenenue Toka, [IH, compoTvB-/ieHHe HW3MydeHWs,
KH/. 58. CumMeTpuuHBIA 3/1eKTpUUecKuii BuUOpaTtop. PacripeseneHue ToKa, [AeWCTBYOIas [J/MHA,
3¢dekT ykopoueHHUs AMMHBI BHOpaTopa, BXOAHOe corpoTuBieHre. 59. KOHCTPYKLUMH CHMMeTPHUUHBIX
JMUHeWHBIX BUOpaATOpHBIX aHTeHH. CriocoObl MUTaHUS TIOCPEJCTBOM JBYXIIPOBOJHON M KOAKCHUATbHOM
mununit. Tlpumenenusi. 60. Iletneo6pasHeiii Bubparop ITucronbkopca. CriocoObl MUTAHUS TTOCPECTBOM
JBYX-TIPOBOJHOM W KOakKcHaibHOM mauHWW, [IH, npumeHeHus. 61. KoHCTpyKUMM HeCHMMeTPUYHBIX
BruOpatopoB. CriocoOrl Bo30yKaAeHus, [TH, mpu-meHeHus!.

3.3 TemsI 1abopaTopHbBIX padoT
— MWccnenoBanve (heppUTOBBIX BEHTUIEH U LIUPKY/ISTOPOB
— WccenepoBanue 00bEMHOTO pe3oHaTopa
— CkassipHbIM aHa/IM3aTop napaMmeTpoB Lerner P2M
— U3mepeHue € U tgd [us1eKTPUUECKUX MaTepuasoB pe30HaTOPHLIM MeTO/I0M
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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. T'nasos, ['H. CoBpemeHHble TeXHOJIOTUA U CUCTeMbl aBTOMaTHM3UPOBAaHHOIO M3MepeHUs Ha
CBUY. [DnekTpoHHbIi1 pecypc] — OnekTpoH. faH. — M. : TYCYP, 2012. — 246 c. — Pexxum pocrtyna:
http://e.lanbook.com/book/4944 — 3ar. C 5KpaHa. [DnekTpoHHbIM pecypc]. -
http://e.lanbook.com/book/4944

4.2. lonoHUTe/IbHAA IMTepaTypa

1. TexHuueckasi 37eKTpoAMHaMuKa: yueOHoe mocobue ays By3oB/ E. M. Hedémos. — M.:
Axanemust, 2008. — 409 c. (Hamuure B 6ubmmoteke TYCYP - 1 9Kk3.)
2. Ycrpotictea CBY u aHTeHHBI: yuebHOe mocobusi ansi BysoB / E. U. HedémoB. — M.:

Axanemust, 2009. — 384 c. (Hanuure B 6ubmmoteke TYCYP - 1 9K3.)

3. Ycrpotictea CBY u aHTeHHBI: YueOHUK Jyis1 By3oB/ [].1. BockpeceHckuit u ap. — M.: Paguo-
TexHUKa, 2006. — 375c¢. (Hanmnuue B 6ubmoreke TYCYP - 20 3k3.)

4. PaguousmeputenvHas armaparypa CBU u KBU. Y3noBast u aneMeHTHast 0a3bl./miof, pef.: A.
M. KygpsiBueBa. — M.: Paguorextuka, 2006. - 205 c. (Hanuure B 6ubmmoreke TYCYP - 20 3k3.)

5. CBepxIIMPOKOIOJ0CHbIe MUKPOBOJIHOBBIE ycTpoiicTBa/ nof pex. A. I1. Kpenunkoro, B. IT.
MeijaHoBa. — M.: Paguio u cBsi3b, 2001. — 560 c. (Haauuue B 6ubmioteke TYCYP - 33 3k3.)

6. TexHuueckas 1eKTpoiMHaMHKa: YueOHoe Tiocobue assi By3os/ FO.B. ITumeHoB u fp. — M.:
Paguo u cBsi3b, 2002. — 536 c. (Hanmuuue B 6ubauoreke TYCYP - 23 3Kk3.)

7. Ca3onHoB [I. M. AHtenHbl U ycrporictBa CBU: YuebHuK Jjis By30B. — M.: Briciiasi 1mikosia,
1988. — 432c. (Hanuune B 6ubmoreke TYCYP - 25 3Kk3.)

8. YcrpotictBa CBY u anTeHHbI. [IpoekTrpoBaHue ha3MpOBaHHbBIX aHTEHHBIX PeIleTOK/ Toj pej.
[. N. BockpeceHckoro. — M.: Paguotexnuka, 2003. — 632c¢. (Hamune B bubmoreke TYCYP - 21 3k3.)

9. Tommn I I. AHtennsl u ¢uzepsl. COOPHUK 3azau ¢ dopMysaMu U pelieHusiMH. TOMCK:
TYCYP, 2003. — 242c. (Hanuune B 6ubmoreke TYCYP - 44 3k3.)

4.3. YueOHO-MeTOAMYECKOE MT0CO0He U MPOorpaMMHoOe ofecrieyeHHe

1. MWccnenoBanve mapaMeTpoB 0OBEMHOTO pe30HATOpa MPSMOYTO/IBHOTO ceueHusi: PyKoBozACTBO
K  JlaboparopHoi  pabore  AiA OakasiaBpoB HampaB/eHUH  TOATOTOBKH 210700.62
«H)OKOMMYHUKAI[MOHHbIE TEXHOJOTHM U CUCTeMbl CBsi3u», 210400.62 «PaguoTexHuka», |
CrieLiMa/IMCTOB HaripaB/ieHus: 1oArotoBkd 210601.65 «Paano3/1eKTpOHHBIE CUCTEMbI U KOMIUIEKChI» /
Mangens A. E., ®ateeB A. B., Hukudopos A. H., Cokonosa JK. M. - 2013. 30 c. [DnekTpoHHBIN pecypc]
- Pexxum pocryma: http://edu.tusur.ru/publications/3656, cBo6oAHbIH.

2. WccnepoBanue (eppUTOBBIX BeHTW/IEM W ILMPKY/ISTOPOB: PyKOBOACTBO K J1labopaToOpHOMA
pabore / Towmwn I. I, Hukudopo A. H., ®areeB A. B., 3amorpuHckuii B. A., CokonoBa XK. M.,
IMagycoea E. B. - 2013. 27 «c¢. [DOnektpoHHbii pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/3730, cBo6oAHbIT.

3. YcrporictreBa CBU wu  aHTeHHB: yueOHO-MeToAWueckoe TI0COOMe TIO OpraHM3alu
camocTosiTesibHOM pabotel crygeHtoB / TomwwmH I I - 2010. 42 c. [DnekTpoHHbIA pecypc] - Pexum
pocryna: http://edu.tusur.ru/publications/7, cBo6oAHBIH.

4. CkansipHbIM aHanM3aTop TapameTpoB Liereii p2m: PykoBozacTBO K sabopatopHoii pabore /
lomwmu I. T., dareee A. B. - 2013. 47 c. [DnexkTtpoHHbli pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/3729, cBo6oAHbIH.

5. UV3mepenue € U tgd nusMeKTpUUYeCKUX MaTeprasoB pe30HaTOPHbIM MeToZoM: PyKOBOJCTBO K
BBLITIOJTHEHUIO TabopaTtopHoii pabotsl / ToiuH I T, ®areeB A. B. - 2013. 18 c. [OnekrpoHHbIi pecypc] -
Pexxum gocryna: http://edu.tusur.ru/publications/3728, cBoG0AHBIH.

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