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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokos Ne 9 oT « 24 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHocTH) 11.04.01 Pagunorexnuka, yreepxkaeanoro 30.10.2014 roma, paccMoTpeHa u 0f0-
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[Tpuobperenue u yriyOiaeHue 3HAHUI B 00JACTH U3MEPEHUN 3JIEKTPUYECKUX MapaMeTpoB U Xa-
PaKTEpUCTUK MaTEpUaloOB, YCTPOICTB, AaHTEHH M AHTEHHBIX CUCTEM MHKPOBOJIHOBOIO JUala30Ha, OCHO-
BaHHBIX Ha UCII0JIb30BAHUU METO/IOB U CPEACTB U3MEPUTEIILHON TEXHUKHU.

1.2. 3agaun QUCHUIINHBI
— mnpuoOpeTeHHe HEOOXOAMMBIX 3HAHUI MO TEOPETHMUECKUM OCHOBaM (YHKIMOHUPOBAHMS H3-
MEpUTENBLHBIX MPHOOPOB U NpoBeneHus n3Mepenunit Ha CBY;
— TOJIyuyeHHe U yriyOJeHHne 3HaHUH [0 MeTO/IaM M CPEeCTBaM U3MEPEHHH IeKTPUUYECKUX napa-
METPOB U XapaKTEPUCTUK YCTPOUCTB, AaHTCHH U CUCTEM B MUKPOBOJIHOBOM JMAIa30HE;
— TIOJNydeHHE W YIIyOJieHWe 3HaHWU M0 METOJIaM M CPEACTBaM M3MEPEHHUI MapaMeTpOB AIIEK-
TPUYECKUX U MAarHUTHBIX MareprajloB B MUKPOBOJIHOBOM JUAMa30HE.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Hucuuminna «MukpoBonHoBble u3mepenus» (b1.B.OJ1.3) ortHocutcs k 610Ky 1 (BapuaTuBHas
4acTh).

[TpenmecTByOIMKUMU AUCUUIUIMHAMH, (DOPMUPYIOIIUMH HAa4YaJdbHbIC 3HAHMS, SBISIOTCA: ABTOMa-
TU3UPOBAHHOE NMPOECKTHUPOBAHHE AHTEHHBIX CUCTEM, AKTHUBHBIE M MACCUBHBIE MUKPOBOJHOBBIE yCTPOMi-
cTBa, MUKpPOBOJIHOBAsI TEXHUKA, MUKPOBOJIHOBbIE aHTCHHO-(DUICPHBIE CUCTEMBI.

[Tocnenyromumu TuCIUIIIMHAME ABISIIOTCS: HayaHo-uccnenoBarensckas pabora (paccpen.).

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIIMHbBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

—  OIIK-5 roroBHOCTBIO 0GOPMIIATDH, MPENCTABIATh, JOKIAIbIBATE M APIYMEHTHPOBAHHO 3alIlH-
IaTh PE3yIbTaThl BBIMOJIHEHHON paboThI;

— TIK-1 cmocoGHOCTBIO CaMOCTOSTEIBHO OCYIIECTBIISATH MOCTAHOBKY 3aJladd HMCCIICIOBAHUS,
dbopMHpOBaHUE TJIaHA €TO pean3aiii, BEIOOP METOI0B UCCIEAOBAHMS H 00PabOTKY pe3ynbTaToB;

— TIK-4 cnocoOHOCTBIO K OpPraHU3allMM M MPOBEICHUIO SKCICPUMEHTAIBHBIX HCCIEIOBAHUM C
IIPUMEHEHUEM COBPEMEHHBIX CPEACTB U METOOB;

B pesynbpTare u3ydeHus IUCIHUIITMHBI 00YJalOMIUNACS TOJIKEH:

— 3HaATh * TEOPETUYECKHE OCHOBBI (DYHKIIMOHUPOBAHUS U3MEPUTEIbHBIX TPUOOPOB U MPOBEIE -
Hus u3mepennii Ha CBY ; * 0co0€HHOCTH N3MEPEeHU B MUKPOBOJTHOBOM JIHAIIa30HE.

— yYMeTb * [IPOBOAUTH U3MEPEHUS NTapaMETPOB U XapakTepucTuk yctpoiicte CBY, aHTeHH u na-
paMeTpOB AIEKTPUUECKUX M MArHUTHBIX MaTepHalioB; ® WCIOJIb30BaThb OCHOBHBIE MPUEMBI 00pabOTKU
AKCIEPHUMEHTAIbHBIX JaHHBIX.

— BJAJeTh * METOJIaMH M3MEPEHHUII OCHOBHBIX MapaMETPOB U XapaKTepUCTHUK ycTpoiicTB CBY,
AHTEHH U MapaMeTpOB MAaTEpUajIoB; * U3MEPUTENBHBIMU MPUOOPAMU M KOMILJIEKCAMU MUKPOBOJIHOBOTO
Jana3oHa.

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI COCTaBIIsIET 5.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTh JUCIUILINHBI
Bunel yueOHoI nesTebHOCTH Bcero gacos Cemectpsl
3 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 62 62
Jlexuun 30 30
[IpakTrueckue 3aHATUA 16 16
JlaboparopHbie pabOTHI 16 16
CamocTosiTenbHas paboTa (Bcero) 82 82
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 34 34
[TpopaboTka IEeKIMOHHOTO MaTepralia 24 24
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 24 24
Bcero (6e3 3x3amena) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 180 180
3aueTHnie EanHAIIEI 5.0 5.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3jenbl AUCHUILJIMHBI U BU/ALI 3aHATHHI

Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

N (&)
= 3 = | 8 E 2§
= oo 3 3 S 2 5 2
- 3 = S gz > 5
Ha3Banus pa3nenoB IUCHUTIIIMHBL i ® o, o o 9 S
S 5 O s & 0 ==
s | = S | 23 g2
= © g =
3 cemecTp
1 M3mepeHust TMHEWHBIX XapaKTEPUCTUK 8 4 6 24 42 | OIIK-5, [IK-1,
YCTPOWCTB [1K-4
2 V3mepenus HeTUHEHHBIX XapaKTepH- 10 8 0 16 34  OIIK-5, [IK-1,
CTHK YCTPOUCTB [1K-4
3 3mepeHust 3JeKTPUIECKUX MapaMeT- 6 2 6 18 32 | OIIK-5, TIK-1,
POB MaTepUaIOB [1K-4
4 3mepeHnns napaMeTpoB U XapaKTepH- 6 2 4 24 36 | OIIK-5, [IK-1,
CTUK aHTEHH [1K-4
Hroro 3a cemectp 30 16 16 82 144
Hroro 30 16 16 82 144
5.2. Conep:xanue pa3aejioB TUCHUILINHBI (110 JIEKIHMAM)
CopneprkaHue pas3iesaoB TUCIUILIKAH (TIO0 JIEKIUSIM) IPUBEICHO B Tabnuie 5.2.
Tabmuma 5.2 — ComepikaHue pa3ieiaoB TUCIUILIAH (TI0 JICKITHSIM)
3 3 £
3 s 5
Z > 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILTUHBI (110 JICKIUSM) zF &5
o) E
= 2 =
a e g
= S
3 cemecTp
1 U3mepenus nuHerHbIX | OCHOBBI U3MEPEHHU B MUKPOBOJIHOBOM JIHA-11a30HE. 8 OIIK-5,
XapaKTEepUCTUK [TpuGops! 1 ycTpoiicTBa ISl U3MEpe-HUsI TapaMeTPOB IK-1, TIK-
YCTPOMCTB MMACCUBHBIX YCTPOUCTB. DAKTOPHI, BIUSAIONIME HA I10- 4
IPELIHOCTY IpU U3MepeHusX. Mi3Mepenus Ha pa3nny-
HBIX TU-TIaX JIMHUW nepenauu. Mckmouaronme u
BCTpaMBacMble LeNIH. BpeMEeHHOM aHaIu3 CUTHAJIOB.
N3mepenus Bo BpeMeHHOM 001a-CTH MaCCUBHBIX MHU-
KPOBOJIHOBBIX YCTPOWCTB.
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Uroro
2 NsmepeHnus [TpuGops! 1 ycTpoiicTBa ISl U3MEPEHUS TApaMETPOB 10 | OIIK-5,
HEJIMHEMHBIX AKTUBHBIX YCTPOUCTB. PaKTOPHI, BIMSIONINE HA TTO- IIK-1, ITK-
XapaKTEPUCTUK IPELIHOCTH IPU U3MEPEHUSIX HEITUHEUHBIX 4
YCTPOMCTB ycTpoiicTB. MI3Mepenus Ha mactuHe. MmMmynbcHbie

n3Mmepenus. X-napamerpsl. Msmepenus renepaTopos

U YCTPOWCTB ¢ mpeodpazoBaHreM yacToThl. M3mepe-

HUs Ko3(pumenTa nryma.

Hroro 10
3 Usmepenus W3mepenus: B HU3KOYaCTOTHOM 00JIACTH C TOMOLIbIO OIIK-5,
DIEKTPUYECKHUX €MKOCTHU ¥ MUHAYKTUBHOCTH. MeToz Ha IpOXoA U 0Tpa- IIK-1, TIK-
rapaMeTpoB MaTEepHUaJIOB |KeHUE curHana. Meros Ha oTpakeHue curHana. bec- 4

KOHTaKTHBIM MeToA. Pe30HaHCHBII METOLI.

Hroro
4 Nsmepenus N3mepenus Ha OTKPBITBHIX NOJUTOHAX. M3Mepenus B OIIK-5,
napaMeTpoB U 3aKPBITHIX MOJIUTOHaX. MI3Mepenus B OMmKHEN 30HE. IIK-1, ITK-
XapaKTEPUCTUK aHTEHH | VI3MepeHus KOJUIMMaTOPHBIM METOOM. 4

Hroro 6
Hroro 3a cemectp 30

5.3. Pa3nesibl AUCHUIIMHBI M MEKIUCHMILUINHAPHBIE CBSA3M ¢ 00ecneYuBAKIIMMH (Peabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (NOCJAEAYOMIUMHU) JUCHUATIIMHAMHA
Pazgenbl quctuIInHBl ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAOIIMMU (MIPEABIAYIIMMU) U

o0ecrneynBaeMbIMH (ITOCIEIYIOMIMMHI) TUCHUTUTMHAMH MIPEICTaBICHbI B Tabuie 5.3.

Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

HanmeHnoBaHue JUCHUILINH

Ne paznenoB JaHHOW TUCIUIUIMHBL, 1JISI KOTOPBIX
HEOO0XOMMO H3yueHHEe 00ECTICUNBAIOIITUX U
00ecIIeYnBaeMbIX JUCIIATLUINH

| 2 3 4
[IpeamecTByromue JUCUUTIIUHBI
1 ABTOMaTHM3UPOBAHHOE MPOESKTUPOBAHNUE AHTEH- n n
HBIX CUCTEM
2 AKTHBHBIE U TTACCUBHBIE MUKPOBOJIHOBBIE n n
YCTpOWCTBA
3 MuKpOBOJIHOBAas TEXHHUKA +
4 MUKpOBOJIHOBbIE aHTEHHO-(UAEPHBIE CUCTEMBI +
[Tocnenyromye qUCHUIIIIUHBI

1 Hayuno-uccnenoBarenbckas padbora (paccper.) + + + +

5.4. CooTBeTcTBHE KOMIIETeHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX NMpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MIPU U3YYEHUHU JUCIUIUINHBL, U BUIOB 3aHS -

TUN

Bunwl 3ansatuit

DOpMBI KOHTPOJIA
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S
= 3 e g
2 5 N = =
2 = = g =
S = = S
g =
=~
OIIK-5 + + + + Ox3ameH, KoHcnekT camo-
nmoaroroBku, OTyeT Mo Jia-
6oparopHoii pabote, TecT
IIK-1 + + + Ox3ameH, KoHCIIeKkT camo-
MOATOTOBKH, TecT
I1IK-4 + + + + Ok3aMmeH, Koncnekt camo-
moaroroBku, OTYeT Mo Ja-
O6opatopHoii padote, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
Tabmuua 7.1 — HaumeHnoBanue 1a00paTopHBIX padboT

3 =
Q s 5
2 > 5
HasBanus pasnenos HaumeHnoBanue 1ab0paTopHBIX padoT 5 - S
5 2 g
= a2
a e g
= S
3 cemecTp

1 Usmepenus nmuHeiHbIx | MccnenoBanne 00bEMHOTO pe3oHaTopa 6 OIIK-5,

XapaK”{epI/ICTI/IK Hroro T1IK-4

yCTpOICTB

3 Usmepenus W3mepenue € 1 tg0 NUAIIEKTPUIECKUX MaTEpPUaIoOB pe- 6 OIIK-5,

AIEKTPUUECKUX 30HAaTOPHBIM METOAOM [1K-4

napaMeTpoB MATEPHANIOB |y -

4 Nsmepenus N3mepenus nuarpaMMbl HalPpaBJIEHHOCTH U BXOJHOTO 4 OIIK-5,

[1apaMeTpOB U COIIPOTUBIICHUS AHTCHH [IK-4

XapaKTepPUCTUK aHTCHH |y o 4

Hroro 3a cemectp 16

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHoBaHMEe MpaKTUUECKUX 3aHATUH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.

Tabmuma 8.1 — HauMeHoBaHME MPaKTUYECKUX 3aHATHHA (CEMHUHAPOB)
3 =
3 =
Z > 5

HaszBanwus pasznenos HanMeHnoBanne nMpakTUUECKUX 3aHATHN (CEMHUHAPOR) zF &5
- 2 &
S8 =
a S g
= S
3 cemecTtp

1 U3mepenus uHEeHHBIX | PaboTa co CKanspHBIM aHAIM3aTOPOM Iienei 4 OIIK-5,

XapaKTepUCTHK Hroro 4 [IK-1, ITK-

YCTPOMCTB 4
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2 Usmepenus Pabota ¢ BekTOpHBIM aHaIM3aTOpOM 1ieneitPadora ¢ 8 OIIK-5,
HEJIMHENHBIX aHaJIM3aToOpOM crekTpa M3Mepenus Ha 30HI0BOU IK-1, TIK-
XapaKTEePUCTUK CTaHLIUU 4
YCTpOICTB Hroro

3 Usmepenus Onenka norpenHocTel Npyu N3MEPEHUH TUDIIEKTPH- 2 OIIK-5,
BIEKTPUUECKHUX YECKOW MPOHUIIAEMOCTH MaTepralia IIK-1, ITK-
napaMeTpoB MaTepHaNoB |y o 4

4 N3mepenus Pacuér dazoBoro 1ieHTpa aHTCHH OIIK-5,
apaMeTpoB U Hroro ITK-1, TTK-
XapaKTepUCTUK aHTEHH 4

Hroro 3a cemectp 16

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIIUY TPEICTABIICHBI B

tabmure 9.1.
Tabmua 9.1 — Buasl caMoCTOSTENIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
T
Bunapr camocTosTensHOM & > O
Hassanus paznenon z " = DopMbI KOHTPOJIS
paloTEI L s 2
X g8 =
> =3
- =
= S
3 cemecTp
1 N3mepenus nunelinpix | IlogroroBka k nmpaxkTuye- 6 |OIIK-5, |KoHcnekT camonoaroToB-
XapaKTePUCTUK YCTPOMCTB | CKUM 3aHSTUSAM, CEMUHA- [IK-1, ku, OTueT no Jabopartop-
pam I1K-4 HoW pabore, Tect, Dk3a-
[TpopaboTka JIEKITMOHHOTO 6 MCH
Marepuaia
OdopmieHre 0T4ETOB 110 12
nabopaTOpHBIM paboTam
Hroro 24
2 Usmepenus [ToaroroBka k mpakTuue- 8 OIIK-5, KoHcnexT caMonoaroros-
HEIUHEHHBIX CKUM 3aHSATHSAM, CEMHUHA- IIK-1, ku, Tect, Dx3aMeH
XapaKTePUCTHUK YCTPOMCTB | pam [1K-4
IIpopaboTka JIEeKIIUOHHOTO 8
MaTepuaia
Hroro 16
3 Usmepenus [ToaroroBka k mpakTuye- OIIK-5, KoHcnexT caMmonoaroros-
JNEKTPUYECKUX CKHM 3aHSATHSAM, CEMHMHA- [K-1, ku, OTuer no Jaboparop-
napaMeTpoB MaTEpPHUaIOB |paM [1K-4 HO¥ paboTe, TecT, Dk3a-
MeH
[TpopaboTka JIEKITMOHHOTO 4 ¢
Marepuaia
OdopmiteHre 0TIETOB TIO 10
nabopaTopHbIM paboTam
Uroro 18
4 Uzmepenus napamerpoB |[loaroroBka k mpaxktuye- 6 |OIIK-5, |KoHcnekt caMomoaroToB-
U XapaKTepUCTUK aHTEHH | CKUM 3aHSATHUSIM, CEMHHA- IK-1, ku, OTuer no naboparop-
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pam [1K-4 HO# paboTe, TecT, DKk3a-
[IpopaboTka JIEKIIMOHHOTO 6 MCH
MaTepuana
OdopmiteHre 0TIETOB TIO 12
nabopaTopHBIM paboTam
Hroro 24
Hroro 3a cemectp 82
IloaroroBka u caaya dK3a- 36 OK3aMeH
MEHa
Hroro 118
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.
11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcsi
11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH TSI JIEMEHTOB KOHTPOJISI
N . MaxkcuMabHbII
N MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
3 cemecTp
Koncnekr camonoaroros- 6 6 8 20
KH
OTueT o mabopaTopHOi 10 20 30
pabote
Tect 20 20
Hroro makcumyM 3a nepu- 6 16 48 70
on
DK3aMeH 30
Hapacratomum urorom 6 22 70 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH Mpe/ICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — IlepecueT 0aioB B OLIEHKU 32 KOHTPOJIHHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5
Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiToB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMbI O6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLICHKY
[Tepecuer cymMbl 0aJIJIOB B TPAAULIMOHHYIO U MEXIYHApOIHYIO OLICHKY NPEJCTABIEH B TabIuLe
11.3.

Tabmuua 11.3 — [lepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXKAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
YUMTBHIBAET YCIEIIHO CAAHHBIN
IK3aMEH

Ouenxka (I'OC) Ouenka (ECTS)
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5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)

4 (xopo1110) (3a4TEHO) 85-89 B (ouens xoporiiio)
75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTrBoputeiabHO)
3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOEe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. CoBpeMeHHBIE TEXHOJIOTUN U CUCTEMBI aBTOMAaTH3upoBaHHOTO u3Mepenuss Ha CBY: KoHcniekT
nexkumit / TmazoB I. H. - 2012. 246 «c. [DOnekrtponnbiii pecypc] - Pexum moctyna:
https://edu.tusur.ru/publications/1108 (mara obpamenus: 03.07.2018).

12.2. lonoiHuTEIbHAS JIUTEpaTypa
1. PaguomsmeputensHas anmnapatrypa CBY u KBY. V3noBas u snemeHTHas 0a3bl./moj pea.: A.
M. KynpsiBueBa. — M.: Paguortexnuka, 2006. - 205 c. (Hanuuue B 6ubanorexke TYCVYP - 20 3k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUSs

1. V3mepeHus nuarpaMM HampaBICHHOCTH U BXOIHOTO COMPOTHUBIICHUS aHTEHH: PyKOBOJICTBO K
naboparopHoii pabote / I'omun I'. I',, @areeB A. B. - 2012. 19 c. [DnexTpoHnHslii pecypc] - Pexxum gocry -
na: https://edu.tusur.ru/publications/2796 (nara obpamenus: 03.07.2018).

2. WCCJIEJOBAHUE OFBEMHOI'O PE3OHATOPA: PykosoacTBo K naGopaTopHoii pabote /
[TagycoBa E. B., Cokomoa K. M. - 2011. 18 c. [DnekrtpoHHslii pecypc| - Pexum noctymna:
https://edu.tusur.ru/publications/131 (mata oOpamenus: 03.07.2018).

3. MH3mepenue € u tgd IUAIEKTPUUECKUX MATEpUAIIOB PE30HATOPHBIM METOAOM: PyKOBOACTBO K
BBITIOJIHEHUIO J1abopaTtopHoii padotel / ['ommn I'. I, @ateeB A. B. - 2013. 18 ¢. [DnexkTpoHHBII pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/3728 (nata odpamenus: 03.07.2018).

4. VYcrpoiictBa CBY u anTeHHBI: Yy4eOHO-METOAUYECKOE MOCOOME MO OpPraHU3allud CaMOCTOS -
TenbHOU paboTel ctymseHToB / Tommnu I T'. - 2010. 42 c. [DnexTpoHHbI pecypc]| - Pexxum gocryna:
https://edu.tusur.ru/publications/7 (nara oopamenus: 03.07.2018).

5. Amnrennsl u punepsr: COopHUK 32124 ¢ HOpMyTaMU U PEHICHUSIMH ISl MPAKTUYECKUX padboT /
Tlomun I'. T, - 2012. 237 c. (YMII gnst opranu3anuy MpakTUUECKUX 3aHATHN) [DIEKTPOHHBIN pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/2795 (nata odpamenus: 03.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOAMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON U ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAINIOB MIPEAOCTABISIOTCS B (OopMaXx,
Q/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOpMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYCHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

JI71s1 JIMI ¢ HAPYIIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.
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12.4. IIpopeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI
1. Pexomenayercss ucnonb30BaTh MH(OPMAIMOHHBIE, CIIPABOYHbIE M HOPMATUBHBbIE Oa3bl JaH-
HBIX, K KoTOpbIM Y TYCYPa umeercs nocrym https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOYHBIX MeCT He MeHee 22-24, 006opynoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOI mebenbpro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOE o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHATH

JlabopaTtopust MUKpOBOJIIHOBOM TEXHUKHU

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHHS 3aHSATHI MPAKTUYECKOTO TUIA, ydeOHas ayIuTOpHs Uil IPOBEICHHS 3aHATHI T1a00paTOpHOTO THIIA,
yueOHasi ayTUTOpHsI JAJIsi TPOBEACHHUSI 3aHATHII CEMUHAPCKOTO TUTIA, TOMEIIEHHE ISl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJIHEHUS KYPCOBBIX padOT), MOMEIIEHUE ISl TPOBEICHUS TPYIIIOBBIX U WHIMBHIYATbHBIX
KOHCYJIbTalMi

634034, Tomckast obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 328 ayn.

Ornucanune UMeroIerocs 000pyI10BaHUS:

- KomnbrotepHseie paboune cranumu (14 mr.);

- lemoHcTpanioHHoe 000pyIoBaHue ISl Mpe3eHTalui (mpoek-top 1 mrT., skpaH 1 mr.);

- Octmnorpag GDS — 71022 (1 mrT.);

- Usmeputens P2M-18 (1 mT.);

- 'eneparop curnana 33522A (1 wr.);

- Bomer™meTp g, GDM 8145 (1 mit.);

- Usmeputens P2M-04 (1 wt.);

- Arammmzatop cniektpa CK4M-04 (1 mr.);

- Ocummnorpad mudposoit MS07104 (1 mwt.);

- MynstameTp mudposoit 34405A (1 mrT.);

- Uctrounuk nutanus GPD-73303S (1 wmrt.);

- I'enepatop '3-14 (2 mt.);

- I'enepatop '4-126 (1 wrt.);

- Usmeputens P2-60 (2 610ka);

- Usmepurens P5-12 (1 wr.);

- U3smeputenbras muaust P1-27 (1 mrt.);

- BexTopusiit ananuzarop cursanos P4AM-18 (1 mrt.);

- OnopHO-TTOBOPOTHOE YyCTpOHCTBO (1 1mT.);

- Kommutekt crienmanusupoBanHoi yueOHON MeOenu;

- PaGouee mecto npenogaBarens.

[IporpamMmHoe obecnieueHue:

— Google Chrome

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

— Tracker PDF-XChange Viewer

13.1.3. MaTepuajJibHO-TeXHUYECKOE U TPOrPaMMHOe o0ecneyeHue sl JIadOpaTOPHbIX padoT
JlabopaTtopust MUKpOBOJIIHOBOM TEXHUKHU
yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
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JIEHUS 3aHATUI MPAKTUYESCKOTO THIIA, yueOHAast ayTUTOPUS ISl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
yueOHasi ayTuTOpHsl AJIsl IPOBEACHUSI 3aHATHII CEMUHAPCKOro TUIA, TOMEIIEHHE JIJIsl KypCOBOIO MPOEKTH -
poBaHUs (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl IPOBECHUS TPYITIOBBIX U WHAMBHUIYAIBHBIX
KOHCYJIbTalMi

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 47, 328 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Komnbrotepusie paboune craniuu (14 mr.);

- JleMoHcTpamoHHoe 000pyI0BaHME IS Tpe3eHTaNui (mpoek-Top 1 mT., 3kpan 1 mT.);

- Ocummnorpad GDS — 71022 (1 mit.);

- Usmeputens P2M-18 (1 m.);

- 'enepatop curnana 33522A (1 wr.);

- Bomer™meTp g, GDM 8145 (1 mit.);

- Usmeputens P2M-04 (1 wt.);

- Arammmzatop cniektpa CK4M-04 (1 m.);

- Ocuumnorpad mudposoit MS07104 (1 mwr.);

- MynstameTp mmdposoit 34405A (1 mT.);

- Uctounuk nuranuss GPD-73303S (1 mrt.);

- I'enepatop '3-14 (2 mt.);

- I'enepatop '4-126 (1 wrt.);

- Usmeputens P2-60 (2 610ka);

- U3mepurens P5-12 (1 wr.);

- Usmeputenbrast uaust P1-27 (1 mt.);

- Bextopusiii ananuzarop cursanos P4AM-18 (1 mr.);

- OMOpHO-TTIOBOPOTHOE YCTPOHCTBO (1 1mIT.);

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Micran Graphit
Microsoft Office 2010 u Huxe
Tracker PDF-XChange Viewer

13.1.4. MarepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOW padoThI
Jist caMOCTOSITENNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrmexkr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8[T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHJIAMHU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIC 3a1aHHA

1. B kakoM ciydae NpUMEHSIETCs, KaK MMPaBUJI0, PaIUOUMITYJIbCHBIN METOJI N3MEPEHHS YACTOTHBIX
xapakrepuctuk CBY ycTpoiicTs?

PanmonmnynbCHBIN METO M3MEPEHUS UCIIONIB3YETCS ISl XapaKTepU3aluy

* MOIIHBIX HHTErpanbHbIX CBY yCcTpOoHCTB Ha BBICOKOM YPOBHE MOIIIHOCTH.

* MAJIOMOIIHBIX MHTETPaIbHBIX TpaH3ucTopoB CBY Ha MajaoM ypOBHE MOIIHOCTH.

* MOLIHBIX UHTErpaIbHbIX TpaH3ucTopoB CBY Ha ManoM ypoBHE MOIIHOCTH.

* MAJIOMOIIHBIX MHTETPAIbHBIX TpaH3uCcTOpOB CBY Ha BEICOKOM YPOBHE MOIIIHOCTH.

2. CxonbKo MopToB (1J1e4) B HarpaBjieHHOM oTBeTBUTeNe CBU?
* 9T0 1-MOPTOBOE YCTPOICTBO;
* 3TO 2-NIOPTOBOE YCTPOMCTBO;
* 3TO 3-IOPTOBOE YCTPOICTBO;
* 3TO 4-TOPTOBOE YCTPOMCTBO;

3. Kakue ycnoBHbIe Ha3BaHUS UMEIOT MOPTHI (TJIeUn) B JIF0OOM HampaBiieHHOM oTBeTBUTENe CBY?
* BXOJIHOE, CBA3aHHOE, Pa3BsA3aHHOE, IIPOXOAHOE

* BXOJHOE, UIMIIEITAHCHOE, aIMUTAHCHOE, PEAKTaHCHOE

* BXO/IHO€, BCIIOMOTaTeJIbHOE, OCHOBHOE, TPAaHC(OPMHUPYIOIIEe

* BXOJHOE, 3JIACTAHCHOE, PE3UCTUBHOE, aTTEHI0ATOPHOE

4. Kakue THUIBI HAaPABJIEHHOCTH OTBETBUTEIIEN U3BECTHBI?
* [Ipamoni

» OOpaTHbIi

* [Tonepeunsiit

* [IpogonsHO-NIONIEpEYHBIN

5. Kakue Turmel HanpaBiI€HHBIX OTBETBUTENEH, pa3IMYarOIIAecs O BUAY HAIPaBIECHHOCTH, CYIIIE-
CTBYIOT?

* IPOTUBOHANIPABIECHHBIN,

* COHAIpaBJIEHHBIN,
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* TPaHCHAIIPABJICHHBI,
* CBEpXHAIPABJICHHBIM,

6. Kak Ha3pIBaeTCsl HAaNpPaBJICHHBIN OTBETBUTEIb C 3-1b CBA3BIO?
* Moct

* [Tomymocrt

* ['uparop

* [{upkynsitop

7. Kak knaccuuuupyroTcsi HalpaBieHHbIE OTBETBUTENN MO KPUTEPUIO (PA30BOT0 COOTHOIICHHUS
CUTHAJIOB B BBIXO/IHBIX ILleyax?

* KBagparypHslit

* CuH(a3HO-TTPOTHBO(AZHBIN

» KBagpartHblii

* JIBymuneiidusbrii

8. Ha kakux sjeMeHTax MOXHO IMOCTPOUTH HAIPABJICHHBIA OTBETBUTEIND?
* Ha oTpe3kax OJMHOYHBIX JTUHUHN Mepeadn

* Ha cBs3aHHBIX JTMHHSAX

* Ha maccuBHBIX COCPEAOTOUYCHHBIX JIEMEHTAX

* Ha noneBbIx TpaH3ucTOpax

9. Ha3BaTh OCHOBHBIE MTapaMeTPhl HAMIPABICHHBIX OTBETBUTENICH?
* CormacoBanue

* CBsi3b

* Pa3Bs3ka

* [{upkymsinus

10. Kak paznuyarorcs ynpasisiemble (GazoBpamarenr CBY o Tumy ynpaisomero Bo3aeicTBus ?
* AHanoroBble

* JIucKkpeTHbIE

» Obpatumsie

* HeB3aumuble

11. KakoBsl ocHOBHBIE cxembl TocTpoeHust CBY dazoBpamarenu?
* HarpyxeHHast IMHUS

* OTpaxxarenbHOI0 TUIA

* [Tepexiiroyaemble KaHAIIbI

e IMnenaHcHas cxemMa

12. Yto Takoe 3KCTpaKLMs IapaMeTPOB 3JIEMEHTOB CXEMBI U KaK OHA OCYLECTBIISIETCS?

* V3BneueHne mapamMeTpoB AJIEMEHTOB CXEMbI U3 PE3YJIbTATOB U3MEPEHUs S-IapaMeTpoB MPU U3-
BECTHOU

CTPYKTYpE CXEMBI

* II3B1eueHNE MapaMeTPOB 3JIEMEHTOB CXEMBI U3 PE3YIBTATOB NIEKTPOJIUHAMUUECKON CUMYJIISILIUN

(pacu€Ta) S-mapaMeTpoB MIPH U3BECTHOU CTPYKTYPE CXEMBI

* II3B1eueHNE NapaMeTPOB 3JIEMEHTOB CXEMBI IIPU HEU3BECTHOM CTPYKTYPE CXEMBbI

* @opMHUPOBAHUE CTPYKTYPHI CXEMBI U3 PE3YJIbTATOB U3MEPEHUS TAPAMETPOB PACCESTHUS

13. Yo Takoe neeMOEIMHT U KaKOBO €ro HazHavueHue? J[eeMOeauHT 3TO mporeaypa

* NCKJIHOUCHUA paC‘-ICTHbIM CHOCO60M HN3BCCTHOI'O HapaSI/ITHOFO BIIMSAHUSA ITOABOAAIIINX JUHUU U
KOHTAKTHBIX TIJIOMIAIOK U T.II. U3 PE3YIbTaTOB U3MEPEHUS

* NCKJIHOUCHUA (1)I/I3I/I‘-ICCKI/IM CHOCO6OM U3BECTHO HapaBI/ITHOFO BIIMSAHUSA ITIOABOIAIIINX JUHUU U
KOHTAKTHBIX TIJIOMIAIOK U T.II. U3 PE3YIbTaTOB U3MEPEHUS
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* U3MEPEHUs, BBITIOHAEMAs 0e3 KaTuOpOBKH.
* HNIEKTPOANHAMHUYIECKOTO pacyeTa, BEIITOJIHAEMAs C BBICOKOH TOYHOCTBIO.

14. KakoBbI 4aCTOTHBIE TPaHUIIbI X-auana3zoHa’?

«1..2ITn

*2..41Tn

«4...81Tn

*8...121Tn

15. KakoBbl yacToTHBIE TpaHulbl L-quanasona?
«1..2ITn

*2..41Tn

«4...81Tn

*8...121Tn

16. KakoBbI 4acTOTHBIE TPaHUILIBI S-auana3oHa?
«1..2ITn

*2..41Tn

«4...81Tn

*8...12 1T

17. Kak nHaue Ha3bIBAIOTCS S-MIAPAMETPHI?
* [TapameTps! paccesHus

* [TapameTpsl niepegauu

* ImnenancHble mapaMeTpel

* AIMHUTaHCHBIE TAPAMETPHI

18. B yeM npuHIMIIHAIBHOE OTIAMYME U3MEpEHUd napameTpoB 1enei Ha CBY u Ha HU3KUX 4acTo-
Tax?

Ha CBY npeanoyTuTeabHo U3MEPSTh:

* MOIIHOCTh CUTHAaJa

* HanpsikeHue curiana

* Tok curnana

* HanpskeHne 1 TOK CUTHAJIa OJHOBPEMEHHO

19. B uem oTiMune BEKTOPHBIX U3MEPUTEIIEH LIETIEH OT CKaISIPHBIX?

BexTopHble U3MEPUTENN B OTJIMYHME OT CKATSAPHBIX IT03BOJISIOT

* U3MEPATH HE TOJIKO aMILIUTYIHbIE, HO U ()a30BbI€ XapaKTEPUCTUKH.

* BBIIIOJIHATH U3MEPEHUS HE TOJIBKO Ha OIHOM YacTOTE, HO M HA MHOYKECTBE YaCTOTHBIX TOYEK, T.€.
B JiMaria30He 4acToT.

* BBITIOJIHATH U3MEPEHUS HE TOJIBKO MPU (PUKCUPOBAHHOM YPOBHE MOIIHOCTH CHTHAJIA, HO U TIPU
NepecTpauBacMOM.

* BBITIOJIHATH U3MEPEHUS O€3 MpeIBapUTeIbHON KaTHOPOBKH.

20. [TapameTpsl Kakoif MaTpPHIIbI O3BOJIAIOT ONMUCATh YCTPOMCTBO B HEMMHEWHOM peKUME pabOThHI
HaWJIy4dIIuM 00pazom:

* S-marpulb

* X-MaTpuubl

* T-marpuipl

* Z-MaTpuIbI

21. Kakue 0OCHOBHbIE MMapaMeTphl 3KCIIEPUMEHTAIILHO ONPEEIIIeT IPU U3MEPEHUSIX aHTEHH:

* Jlnarpamma HanpaBJICHHOCTH

« KHJT
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* Koapdumment ycunenus
* YpoBeHb OOKOBBIX JICTIECTKOB

14.1.2. Dx3aMeHALlMOHHBbIE BONPOCHI

— [TapameTpbl OBICTPOJECHCTBYIOIIMX YCTPOMCTB BO BpEMEHHOM 001acTi. MeTobl KaInOpoBKU

IPpU U3MEPEHUH S-IIapaMeTpOB ABYXIIOPTOBBIX U MHOTOIIOPTOBBIX yCTPOMCTB. "JleemOenuur" kak
METOAMKA

VCKJIFOUEHUS] NApa3UTHOTO BIIMSHMS COCOUHUTENEH, KOHTAKTHBIX IUIOMAJO0K M ITOABOIAIIMX JIM-
HUU

U3 pEe3yNbTaTOB IOJHOTO HM3MEpeHus S-mapameTpoB. Metoabl u3mepeHuil napamerpos CBU-
YCTPOMCTB Ha

OTJENIbHBIX yacToTax. M3mepurenbubie renepatopsl CBY. Meron kanubpyeMoro MHOTOIMOJIIOCHHU -
Ka. Meron

yeTbipex 30HA0B. [llupokononocHslil kanuOpyemblii MHOTONOMIOCHUK. M3Mepenue korduimeH-
TOB

nepesayu METOI0M KaJluOpyeMoro MHOTOIIOJIFOCHUKA.

— Merone! n3mepenuil napametpoB CBU-ycTpoiicTB Ha OTAENBHBIX YacToTax. M3smepurenbHast

IuHUA. MOCTOBBIE METOBI U3MEPEHUIN U U3MEPUTEIH MTOJHBIX COMPOTUBICHUHN MOJIAPU3ALIMOHHO-
ro THIA.

Uzmepenne ocnabnenus Ha CBY. U3mepurenbHble arreHoaTtopsl. M3mepenne $a3oBbIx cIBUTOB
Ha CBU.

Nzmeputensubie reneparopsl CBY. I'enepatopsr CBY ¢ MexaHndeckoi nepecTpoiikoi 4acTOTHI.
I'eneparopsl

kavarorieiicst yactorel CBU-nuanazona. CBU-cunTe3aTopsl M reHepaTophl ¢ U(POBBIM yIIpaBiie-
HUEM.

Mertonbl 1 cpeacTBa u3MepeHus napamerpos curiaioB Ha CBY. Knaccudukanus MeTooB n3mMe-
peHus

napameTpoB curHaioB B quanazone CBY. M3mepenune momuoctu Ha CBY. M3Mepenune 4acToTh

CBY-curnanos. Ananuzaropsl cnexkrpa CBY-curnanos.

-Metonb! U CpeIcTBa U3MEPEHHUsSI AHTEHH U AaHTEHHBIX CUCTEM

14.1.3. Bonipocbl Ha caMONOATOTOBKY
Pabota co ckayisipHBIM aHAJIU3aTOPOM IieTeit
PaboTa ¢ BEeKTOpHBIM aHAIM3AaTOPOM ILICTICH
Pabota c anaiuzaTopoM criekTpa
N3mepenust Ha 30H0BOM CTaHIIUU
OrieHKa MOrpeHOCTeN MPU U3MEPEHUHN AUDIIEKTPUUYECKON MPOHUIIAEMOCTH MaTepuaa
Pacuét dazoBoro nieHTpa aHTeHH

14.1.4. Tembl 1a00paTOpHBIX padoT
W3mepenue € 1 tgd IUAIIEKTPUUECKUX MATEPHAIOB PE30HATOPHBIM METOIOM
HccnenoBanue 00bEMHOTO pe3oHaTOpa
W3mepenus tuarpaMMbl HAPaBIEHHOCTH U BXOJAHOTO COMPOTUBIICHUS! aHTEHH

14.2. TpeOoBaHus K OLIEHOYHBIM MaTePHAJIAM ISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbSl 1 HHBAJIUI0B
Jnst mui ¢ orpaHMYeHHBIMU BO3MOKHOCTSIMU 3I0POBbSI 1 MHBAJIUJIOB MPETYCMOTPEHBI JOMOIHU-
TeJbHBIE OLIEHOYHBIC MaTepPHUAIIbI, IEPEUeHb KOTOPBIX YKa3aH B Ta0nuie 14.
Tabnuma 14 — JlonomHUTEIbHBIE MaTepUalbl OIICHUBAHUS JIJISL JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
310POBbsI U HHBAJIUJIOB

Kareropuu Bupl 1OIOTHUTENBHBIX OLIEHOYHBIX @DopMbI KOHTPOJISI U OLICHKHU
oOyJaronuxcs MaTepuaioB pe3yabTaToB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
ciryxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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