[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

OWO: becnanos B”aﬂ'“M“p MeKCIRPETepeTBO HayKH 1 Bbicwero obpasosatns Poccuiickoit DeaepaLun

JlomxHocTb: PekT

[laTa NoAMMCaHIE W%E%ﬁ?f FP§YAAPCTBEHHOE ABTOHOMHOE o0pasoBarelibHOE YUpexK/eHHe BhICIIEro 00pa3oBaHms
YHUKaNIbHbII POrPaMMHbIIA KTHou: ' «HauuoHanbHbIN HccneIpraTeNbCKUH YHUBEPCHTET
ef5a4fe6ed0ffdf3fla49d6ad1b49464dc1bf7 354 DNdyEiBiBOKaBE MBEAIITY T J1EKTPOHHOH TEXHHKHY

YTBEPXIALO

IlpopekTop W oii pabore
Ry WU.I'. Urnarosa

PABOYAS IIPOTPAMMA YYEBHOW JUCUUILIMHBI

«3amepuTensubie KoMIUIekesl Agilent»

Hanpagsnenue noarotosku - 11.03.04 «DnekTpoHWKa 1 HAHOIEKTPOHHKA
Hanpagnennocts (npoduiis) — «KBanToBbIe NpHOOPHI B HAHOIEKTPOHHUKA»

JOKYMEHT NOANMCAH
SNEKTPOHHOW NOAMUCHIO

Ceptucukat: 021B3F91004AAD61874DBC90987DB30618
Bnapeneu: becnanos Bnagumup AnekcaHgposuy
[OencreuteneH: ¢ 17.06.2021 go 17.06.2022

Mocxksa 2020



1. IEPEYEHbD IVNTAHUPYEMBIX PE3YJIbTATOB ObYYEHUA

JlucuuiuinHa y4acTByeT B ()OPMHPOBAHHMU CIICAYIOIIMX KOMIETEHIMI 00pa30BaTeNbHBIX
Iporpamm:
Komnerennus IIK-2 «CnocoOeH apryMeHTHpPOBAHO BHIOMPATh M PEANTM30BHIBATH HA MPAKTHKE
3¢ (PeKTUBHYI0O METOIUKY SKCIIEPUMEHTAIBLHOTO HCCIECJOBAaHMS MapaMeTpOB U XapaKTEPUCTHK
npuOOpoOB, CXEM, YCTPOHCTB M YCTAaHOBOK OJJICKTPOHHUKM ¥ HAHOAJIEKTPOHUKH Pa3TUYHOIO
(GyHKIIMOHAJIBLHOTO HAa3HAYCHUsD ¢(hOPMYJIMPOBAHA HA OCHOBe MPO(ecCHOHATBHOI0 CTAHIAPTA
40.104 «CrnenpaliucT M0 M3MEPECHHUIO MapaMeTpoB U MOAU(UKAIIMU CBONCTB HaHOMATEPHAIOB U
HAHOCTPYKTYp»
O0606mennas TpynoBas pynkuus C «CoBepiieHCTBOBaHUE MPOIIECCOB U3MEPEHUN MTapaMeTPOB U
MOIU(HUKAIIMH CBOMCTB HAHOMATEPHUATIOB U HAHOCTPYKTYP»
Tpynosasa pynxkumsa C/01.6 «MoaepHusanus CylIECTBYIOUIMX U BHEIPEHHE HOBBIX METOJIOB U

00opyoBaHus 1J11 U3MEPEHUI MapaMeTpOB HAHOMATEPUAJIOB U HAHOCTPYKTYP»

IMoaxommnerenuuu, | 3agaum

(opMmupyemsie B npodeccuoHaibHoil | UHAMKATOPBI JOCTHKEHUS MOAKOMIIETEHIM A

AUCIHHUILIMHE AeSITeIbHOCTH

[1IK-2.1KAg y4acTHue B 3HaHUsA

Crioco0eH K IJIAHUPOBAHUU U - TIOHATHUS TEOPETUYECKON METPOJIOTHH;

MIPOBEJICHHIO MPOBEJICHU U - TIOJIOYKEHHS] CUCTEMbI CTAHAAPTU3ALMHI U

SKCHEPUMEHTAIbHBI | SKCIIEPUMEHTOB 110 cepTudUKaIMK, CUCTEMbI 00ECIICUeHUs eANHCTBA

X UCCIJIEIOBaHUM C 3aIaHHOW METOAMKE, | U3MEPEHUI, MECTO U POJIb U3MEPEHUN B CUCTEMAX

HCII0JIb30BaHUEM obOpaboTka KauecTBa;

COBPEMEHHBIX pe3yIbTaTOB C - OCHOBHBIE IPUHIIUIIBI U METO/IbI

M3MEPUTEIbHBIX MIPUMEHEHUEM paarou3MEpPEHH, BKIIFOYAsk U3MEPEHHUS

KOMILJIEKCOB COBPEMEHHBIX MMapaMeTPOB PATUOTEXHUUECKUX CUTHAJIOB,
WH(pOPMAITMOHHBIX W3MEPEHHS] MHTEHCUBHOCTH 3JIEKTPOMArHuTHOTO

TEXHOJIOTHI 1
TEXHUYECKUX CPEICTB
MOATOTOBKA U
cocTaBJieHHE 0030pOB,
pedeparoB, OTYETOB,
HAYYHBIX MyOJIMKAIUH
Y JIOKJIAJI0B Ha
HayJIHBIX
KOH(pEepeHIMIX U
CEeMHHapax;

M3JIy4eHUS PAIHOAUANa30Ha, U3MEPEHHUs
napaMeTpoB aHTEHHO-(PUJIEPHBIX U TPUEMO-
IepeAaroInuX YCTPOUCTB.

YMenus

- Ipo(heCCHOHANIBHO IKCILUTYaTHPOBATh
COBpEMEHHOE 000pyI0BaHKE U TPHOOPBHI.

- OPraHU30BBIBATh U IIPOBOJUTH
JKCIEPUMEHTAIBHBIC UCCIIEIOBAHMUS C
IIPUMEHEHHEM COBPEMEHHBIX CPEJICTB U METO/OB;
- pa3pabateiBaTh MeToauku uctbiranuiit PUHC ¢
IIPUMEHEHHUEM COBPEMEHHBIX allapaTHO-
IIPOrPaMMHBIX KOMIUIEKCOB;

- IPOBOJIUTH (PU3HUECKOE U MATEMATUYECKOE
Moaenuposanue PUHC ¢ npuMeHnennem
anmapaTHO-MPOTPAMMHBIX KOMIUIEKCOB;

- H3y4aTh U IPUMEHATH CTaHJIAPTHI U
HOPMAaTUBHBIE TEXHUYECKHUE TOKYMEHTBI CUCTEM
WU3MEpEeHUll, UCTIBITAaHUH, cCepTUUKALIUN




YCTPOMCTB, y3JI0B, PalMO3JIEKTPOHHBIX CUCTEM;

- pa3pabaTbIBaTh U MPUMEHSATH Pa3pabOTKH C LENBIO
MOJTyYeHUS HOBBIX HAyYHBIX 3HAHUM.

OmnbIT

ITo pa3paboTKe METOAMK BBITOJHEHUS N3MEPEHHUN
1pu pa3padoTKe, TPOU3BOICTBE, HCIIBITAHUSAX
PaIHOdICKTPOHHBIX CHCTEM

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOI'PAMMBbI

Huctumnaa «M3MepuTenbHble KOMIUIEKCH Agilenty BXOTUT B 4YacTh, (HOPMUPYEMYIO
y4acTHUKaMHu oOpa3oBarenbHbIX OTHOmeHuH, bioka DTJ] «DakynbpratuBel» 00pa3zoBaTEIbLHOMN
IPOrPaMMBI.

Bxonnble TpeOoBaHUS K JAUCHUIUIMHE — HEOOXOJWMBbI KOMIIETEHIIMM B 00jacTtu
AIEKTPOTEXHUKH, HIEKTPOHHUKH, aHAJIOTOBOW TEXHUKH, TCOPUU BEPOSTHOCTEH M CTATUCTHUKHU.




3. OBBEM JIUCIUILJIMHBI U BUJbI YYEBHOM PABOTHI
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4. COAEPKAHUE JNCHUIIJIMHBI
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Moayas 1.Metoas! u
CpelicTBa U3MEpPEHU I - - 4 15 Ormpoc Ha ceMHUHape
MapaMeTpoB CUTHAJIOB.
Mopayas 2. U3mepenus Omnpoc Ha ceMuHape
YaCTOTHBIX - 12 4 15
Brinonnenue u 3amura
XapaKTePUCTHK CHCTEM.
1a00paTOPHBIX pabOT
Moayas 3. U3mepenust
Yy Ii Ormpoc Ha ceMHUHape
rapaMeTpoB Ienei g 4 15
paanoTEeXHUYECCKUX Brinonnenue u 3alura
YCTPOMCTB U CUCTEM. 1abopaTopHBIX paboT
Moayas 4. Usmepenus
y p Omnpoc Ha ceMuHape
BEJIMYMH U TapaMeTPOB
3JIEKTPOMAarHUTHBIX MOJIEN - 12 4 15
BrinosiHeHue u 3ammra
B CBOOOTHOM
1a00paTOPHBIX pabOT
MPOCTPAHCTBE.




4.1. JIeKIIHOHHLIE 3aAHATHSA
He npeoycmompenul

4.2. IlpakTuyeckue 3aHATHS

Ne monyJaist

3aHATUA

O0neM 3aHaTHI

(uacwi)

HaumenoBanue

—

— | Ne npakTHyecKkoro

\S)

Pemenue 3ana4 no teme

Meroas!l 1 cpencTBa U3MEPEHUN ITapaMETPOB CUTHAJIOB.

Pa3paboTka METOIMK BBINOJIHEHUS W3MEPEHMH IPU PELIEHUU TUIIOBBIX
WU3MEPUTEIIBHBIX 3aa4:

W3mepeHne  4acTOTHO-MOJYJIMPOBAHHBIX  CUTHAJIOB.  AMIUIMTYIHAs
Moayisauusa. dazoBas monyisnusa. Busyanusanus CursHaja ¢ IOMOIIBIO
ocummiorpaga. Crnektp curHana. IlpeoGpazoBanne @ypwe. beictpoe
npeoOpaszoBanue dypoe.

Pemenue 3ana4 no teme

Meroas!l 1 cpencTBa U3MEPEHUI TapaMETPOB CUTHAJIOB.

Pa3paboTka MeTOIMK BBINOIHEHUS] U3MEPEHMM IpPU PELICHUH THUIIOBBIX
WU3MEPUTEIIBHBIX 3aa4:

Busyanusanusa cursajia ¢ IOMOLIBIO aHAJIM3aTOpa CHrHaAIOB. M3mepenue
[IapaMeTpPOB  CIIEKTPAa CHUTHajga C IIOMOILIBIO aHAJINU3aToOpa CIEKTpa.
W3mepenue napameTpoB CIIEKTpa CUTHaja ¢ IOMOLIbIO aHAIU3aTopa LEIEH.
N3mepenue pa3oBoro casura v rpynioBoro BpeMEHH 3ara3/ibIBaHusl.

Pemenwne 3anay mo Teme

M3MepeHus 9aCTOTHBIX XapaKTePUCTHK CHCTEM.

Pa3paboTka METOIWK BBIMOTHCHHUS W3MEPCHHA TPH PEHICHHH THIIOBBIX
WU3MEPUTEITEHBIX 33]1a4:

N3mepenne amIuMTYyJHO-4YaCTOTHBIX XapakTepucTuk. OO0paboTka curHaia
MPOMEXKYTOUHOM yacToThl. [lonydyeHnue Bugeocuruana.

Pemenue 3ana4 no teme

N3MepeHHs 4aCTOTHBIX XapaKTEPUCTUK CHCTEM.

Pa3paboTka MeETOIMK BBIMOIHEHUS HW3MEPEHMH NpPU PELIEHUH THUIIOBBIX
M3MEPUTENbHBIX 3a/1a4:

U3mepenuss ¢azoBoro 1myma. M3mepeHus HUMIYJIbCHBIX CHUTHAJIOB.
W3mepeHnuss MOIIHOCTH B KaHajle M coceAHeM KaHaine. W3mepenus
MOJ1yJINPOBAHHBIX CUTHAJIOB.

Pemenue 3anau no teme

W3mepeHus napaMeTpoB LENE paAuOTEXHUYECKUX YCTPOICTB U CUCTEM.
PazpaboTka METOAMK BBIMOJHEHHS H3MEPEHHH NpU PElIeHUH TUIOBBIX
U3MEPUTENIbHBIX 3a/1a4:

Usmepenne kosddunuenta otpaxkeHus. W3mepenue koadduimenrta
nepenaun. M3MmepeHue rpynmoBoro BpeMeHM 3amas3jbiBaHus. lM3mepeHue




¢azoBoro 3amnas/JblBaHus, AIEKTPUYECKON JUIUHBL. N3mepenue
ycroiftunBocTd. M3MepeHne BpeMeHH IepekiitoueHus u 3PQexToB apeida.
W3mepenus ycuwinrtenei, paboTaolux B UMIYJIbCHOM pexxuMme. M3mepenue
s dexkrusaoctu (KIIJ). M3mepenus Bo BpeMmeHHOU obOnactu. YucieHHOE
obpatHoe mpeoOpazoBanne Dypwe. [Ipumepsl m3MepeHHd BO BpPEMEHHOMN
obnactu. M3mepenue paccrosiHus 10 nospexiaeHus. BU oroOpakenue amns
HEPa3pyLIAOLEH OLIEHKH.

Pewenue 3anad o reme

W3mepenns napaMeTpoB LENeld paguOTEXHUYECKUX YCTPOUCTB U CUCTEM.
Pa3paboTka METOAMK BBIMOJHEHUSI W3MEPEHHM MPU PEUICHUU THUIIOBBIX
MU3MEPUTENIbHBIX 3a/1a4:

N3mepenne Touku KoMmipeccuu. M3mepeHue XapakTEpUCTUKH JETEKTOpA.
I'apmonuku. HWutepmonynsuus. M3mepurenb MOIIHOCTH €  BHEUIHEH
TecToBOM yctaHoBKOH. [luddepennmanbupie wusmepeHus. CUTHAIBI U
napaMmeTpsl cmecuteneil. MismepeHns aHTeHHBIX YCTPOHCTB U 3 PEKTUBHOM
mwiomaau paccesHus. OCHOBHBIE H3MEpPSIEMbIE XapaKTEPUCTUKUA aHTEHH.
N3mepeHus paguoaoKaliOHHOTO MONEPEYHOT0 CEYEHHUS.

Pemenwue 3anay no teme

M3mepeHus BeTUYMH U TAPaMETPOB JEKTPOMATrHUTHBIX TTOJIEH B CBOOOIHOM
IIPOCTPAHCTBE.

Pa3zpaboTka MeTONMK BBIOJHEHHUS HM3MEPEHMHM INpU PELIEHUH TUIOBBIX
WU3MEPUTEIIBHBIX 3a]a4:

W3mepeHue mnapaMeTpoB aHTEHHO-(QUAEPHBIX YCTPOICTB € MOMOLIbIO
aHanmu3aTopoB 1eneil. M3mepenue monyns koddduuueHTa OTpakeHHus B
¢unepHbix JuHUAX. CMelIaHHbIE METOJbl ONPEAENICHUsl MapaMeTPOB
AHTEHHO-(QUICPHBIX  YCTpOWCTB. l3MepeHuss mapamMeTpoB TPakTOB C
pacnpenen€éHHbBIME  MOCTOSSHHBIMU. VI3MepeHue mnapameTpoB (uaepHbIX
muHuil.  M3mepenune  Hanpsbk€HHocTH — monid. CHsTHE — IuarpaMmbl
HaIIPaBJICHHOCTU AHTECHH.

Pemenue 3ana4 o reme

M3MepeHus BETUYMH U MApaMETPOB 3JIEKTPOMATHUTHBIX MOJIeH B CBOOOTHOM
IIPOCTPAHCTBE.

Pa3paboTka MeTOIMK BBIMOIHEHUS] U3MEPEHMM NpHU pPELICHUH THIIOBBIX
U3MEPUTEIIBHBIX 3a1a4:

N3mepenne kordduimenta ycunenus anTeHH. M3mepenue >¢dekTuBHOM
IIomany paccesiHusd. V3MepeHue CHeKTpalbHBIX [apaMeTpOB HU3IIy4CHUI
panuornepealomux — ycTpoicTtB. M3mepenue mapaMeTpoB  MOOOYHBIX
U3JIy4CHUN paJHONEpPEeNaloX YCTPOUCTB. [3MepeHue HapsKEHHOCTH
AJIEKTPOMArHUTHOrO mouisd. Mi3smMepeHue nuarpaMM HalpaBiI€HHOCTH aHTCHH.
W3mepenre WHAYCTPUAIbHBIX paauonomex. IM3Mmepenue paauonomex,
CO371aBa€MBbIX paguonprEMHUKAMU. N3smepenue apamMeTpoB
BOCIIPUMMYHUBOCTH PATUONPUEMHBIX YCTPONCTB.




4.3. JlaGopaTtopHbie padoThbI
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1 1 4 W3mepenns HeNMMHENHBIX UCKAKEHUMN.
2 4 W3mepenne mnapaMeTpoB  MOJYJIHMPOBAHHBIX CHUTHAJIOB Ha  BBIXOJE
panuonepesaTunKoB.
3 4 Ornpenenenne ko3 GUIIMEHTa TAPMOHUK HECYIIIEH YaCTOTHI T€HEpaTopa.
2 4 4 KOHTpOJb 4aCTOTHBIX XapaKTEPUCTUK PAAUONEPEAATUMKOB
5 4 KanubpoBka paMOYHON N3MEPUTEILHON aHTEHHBI
6 4 N3mepenue Ppa30-4acTOTHBIX XapaKTEPUCTHK PATHMOTEXHUUECKUX HETel
4 7 4 Pa3paboTka MeTOAMKM HM3MEpEHUs HANPSLKEHHOCTU AJIEKTPUYECKOTO I10JIs
HOMEXH
8 4 W3mepenue TemnepaTypbl ¢ IOMOILBIO TEPMOPEZUCTOPA
4.4. CamocTosiTe/ibHasA padoTa CTY/ICHTOB
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1 7 [ToaroroBka k cemunapy Nel:
MeTtoapl 1 cpeacTBa U3MEPEHNI TapaMETPOB CUTHAJIOB.
Curnansl. Ocumsutorpadsl. I'eHepaTtopbl. M3mepeHue mapaMeTpoB CHUTHAJIOB.
[Tpuniunsr u3mepenuid. IlpeoGpazoBanne Pypre (mpsimoe, obpatHoe). bricTpoe
npeoOpazoBanue Dypre (BIID). Moaynsuus. Bunet monynsuuu. CuUrHaNBL,
oToOpaxxaemble BO BpeMeHHOW oOnactu. COOTHOILIEHUS MEXAY BPEMEHHOH H
yacToTHOW oOnactsimu. Ilepuoanueckue curHansl. Hemepumonnueckue CHUrHaibl.
AHann3aTophl CUTHAJIOB.
[ToaroroBka k aboparopHoii padote Nel.
1 8 [TonroroBka k ceMuHapy Ne2:
Curnansl. CurHainsl, oToOpakaemble BO BpeMeHHOW obOsactu. COOTHOIIEHHS
MEXIy BpPEeMEHHOW W 4acToTHOW oOnactsamu. [lepuoanyeckue CUTHANIBL.
Henepuoauueckue curnanel. AHanu3aTopsl curianos. [loaroroska noknana.
[TonroroBka k maboparopHbiM pabotam Ne2 1 Ne3.
2 7 [ToaroroBka k cemunapy No3:
CtpykTypHas cxemMa M OpraHbl YIpaBJIeHHUs aHajau3aTopa crnektpa. dypre —
aHaM3aTop. AHAJIM3ATOPBI, paboTaroIlye MO CYNEepreTepoJUHHOMY HPUHIUITY.
Herexkropel. OOpaboTka cHUTrHajIa NPOMEXYTOYHOM dacToThl. llomydeHue
BUJICOCUTHAJIA.
[ToaroroBka k abopatopHoii pabote Ne4.




[ToaroroBka k cemunapy Ned:

Paboune xapakTepucCTHKH aHaINW3aTOpoB crekTpa. CoOCTBEHHbBIE UIYMBI.
Henunelinoctu. ®a30Bblil 1IyM. YCTOWYMBOCTH K IOMEXaM. XapaKTEPUCTUKH
¢mibTpoB. [TorpenrHocTs 4acTOTHI.

OCHOBHBIE U3MEPUTEIbHBIC 331AUN:

Usmepenus ¢aszoBoro myma. M3MepeHHs MMITyJIbCHBIX CHTHajioOB. M3Mepenus
MOIIIHOCTHU B KaHaJIe U COCEAHEM KaHaJe.

[ToaroroBka k nmadoparopasiM padotam NeS u Ne6.

[Toaroroska k cemunapy NeS5:

AHanuzatop ueneid. BonHoBble BenUUMHBI U S — napameTpbl. BekTopHbIM aHanu3
neneil. I'enepatop. OnopHBIE U U3MEPUTENbHBI NPUEMHUKU. JMCTaHIIMOHHOE
yrnpasieHue npudbopom. TouHOCTh U3MEpEHUH U KaMuOpOoBKa IPUOOPOB. DTAIOHBI
uist  KanuOpoBku. JluHeWHble MOAENU OIIMOOK W METOJAUKa KaauOpOBKH.
Jluneiinpie u3mepenus. W3mepenuwe kodddunmeHta orpaxkeHus. 3mepeHue
koddduimenta mnepenayr. M3MmepeHue TpynmoBOro BPEMEHU 3alla3/IbIBaHUS.
W3mepenune (a3zoBoro 3ama3iblBaHus, DSJIEKTPUYECKOW JnuHbl. M3MepeHue
YCTOMYUBOCTH.

[ToaroroBka k cemuHapy Ne6:

W3mepenust ycuiuteneil, paboTalonmx B HMITYJbCHOM pexume. 3mepenue
adpdextuBHoctn (KIIM). WM3mepenus Bo BpemeHHOW oOnacTu. YwuciaeHHOE
oOpatHoe mnpeoOpazoBanue @Dypbe Henunelinple wu3mepenus. M3mepenue
XapaKTepUCTUKU JeTekTopa. ['apmonmku. Wutepmonynsaumsa. Msmepenune S —
napamerpoB. Juddepenumansupie  u3MepeHus. M3mepeHus — cmecutelnen.
N3mepenue TOYKH KOMIIPECCHUHU. I'apmonukwm. WuTepmonysius.
Huddepennmansapie  u3MepeHus. CHTHaIBI W TapamMeTpbl  CMECHTEINCH.
W3mepeHusi aHTEHHBIX YCTPOWCTB M A(G(GEKTUBHOW IUIOMANM  paCCEsHUS.
OcHoBHbIE U3MepsieMble XapaKTepUCTUKU aQHTEHH. N3mepenus
PaAMOIOKAIIMOHHOTO MTONEPEYHOr0 CEUEHHUS.

[ToaroroBka k cemunapy Ne7:

[TapameTpsl aHTEHHO-(PUIEPHBIX YCTPOMCTB. Pe30HAHCHBIE METOABI M3MEpPEHHS
BXOJIHOTO  CONpOTHBIEHHs. V3MepeHue mapamMeTpoB  aHTEHHO-(QHIEPHBIX
YCTPOMCTB C MOMOILIBIO aHATM3AaTOPOB Lienel. 3mepenue Moayns koapuiueHTa
OoTpakeHMs:T B (QUIEpHBIX JHMHMIX. VI3MepeHuss mapamMeTpoB TpakTOB C
pacnpenen€HHbBIMI TOCTOSIHHBIMU. VI3MepeHue mnapameTpoB (UIEpHBIX JIMHUH.
be3nxoBbIE KaMepHI.

[ToaroroBka k abopatopHoii padote Ne7.

[ToaroroBka k cemunapy Ne§:

W3mepenune Hanpsok€HHOCTH Tons. V3MepeHuwe mauarpaMmbl HalpaBI€HHOCTH
anTeHH. M3mepenue  kodddummenta  ycuineHuss ~ aHTeHH.  M3mepeHue
HaMpsOKEHHOCTH  DJIEKTPOMArHUTHOTO  mojisi.  M3MmepeHne WHIyCTpHUATBbHBIX
paguornomex. M3mepeHwe paamorioMex, CO37aBaeMbIX PaJIUONPUEMHUKAMH.
N3mepenne mapaMeTpoB BOCIPHUMYHBOCTH PATUOTPUEMHBIX YCTPOMUCTB.
IToaroroBka moxnana.

[ToaroroBka k nabopatopHoii padote Ne§.




4.5. lIpumepHasi TeMAaTHKAa KYPCOBbIX Pa0do0T (IPOEKTOB)
He npedycmompenwi

5. IIEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHUSA J1JIsA
CAMOCTOSTEJBbHOHN PABOTHI

Y4eOHO-MeToIn4YecKoe 00ecTieYeHNne Il CaMOCTOSTEIbHON pabOThl CTY/IGHTOB B COCTaBe
YMK mucrtumummasl (OPUOKC, https://orioks.miet.ru).
Mopyas 1 «MeToapl U cpeacTBa U3MEPEHUH TAPAMETPOB CUTHAIOB.)
v JIaGopaTopHblif pakTUKYM, dniekTpoHHast Bepcust B OPOKC
Mopyab 2 «/3mMepeHnst 4aCTOTHBIX XapaKTEPUCTUK CUCTEM»
v JlaGopaTopHbIi TPaKTUKYM, d1eKkTpoHHas Bepcusi B OPMOKC
Moayab 3 «M3Mepenus napaMeTpoB Lened paguoTEXHUYECKUX YCTPONUCTB U CUCTEM)
v JlaGopaTopHbIi TPaKTUKYM, di1eKkTpoHHas Bepcusi B OPMOKC
Monayiabr 4 «V3MepeHusi BeIMYMH M IapaMeTPOB DSJICKTPOMATHUTHBIX TOJEH B CBOOOIHOM

POCTPAHCTBE»
v JlaGopartopHblil npakTuKyM, 31ekTpoHHas Bepcus B OPMMOKC
6. IEPEYEHb YYEBHOM JINTEPATYPHI
OcHoBHas1 JIMTEpPaTypa
1. BopoBkoB A.C. Metponorus u panuousmepenuss : JlaboparopHbelii TpakTUKyMm /

A.C. bopoBkos, I1.}O. Bankos; MunucrepctBo oOpazoBanus u Hayku P®, HaunonanbHbli
uccienoparenbckuil yausepeutet "MUIDT". - M. : MUOIT, 2017. - 76 ¢

2. Adonckuii, A.A. DIEKTpPOHHbIE U3MEPEHUS B HAHOTEXHOJOTHSIX U MHKPOAJICKTPOHHKE /
A.A. Adonuckuii, B.I1. Isskonos; [Tox pen. B.I1. dsskonosa. - M. : JIMK Ilpecc, 2011. -
688 c. - URL: https://e.lanbook.com/book/900 (nata obpamenus: 10.05.2020). - ISBN 978-
5-94074-626-3

3. Pammorexnuka: Duruknonenus / [lox pen. FO.JI. Mazopa, E.A. Mauycckoro, B.U. I1paBasi.

- 2-e wm3m., crep. - M. : JOADKA-XXI, 2010. - 944 ¢ - URL:
https://e.lanbook.com/book/61003 (mata oOpamenus: 15.05.2020). - ISBN 978-5-94120-
216-4

4. Kpyk, b. . OcHoBBl cnekTpainpHOro aHamusa : ydeOHoe mocobue / b. U. Kpyk, O. b.
Kypasnesa. - M. : Topswas imHug-Tenekom, 2016. - 148 c¢. - URL:
https://e.lanbook.com/book/111069 (mara oGpamenus: 31.05.2020). - ISBN 978-5-9912-
0327-2

5. TI'pebenkun B.3. Metposorus : Jlaboparopubiii mnpaktukym / B.3.I'peGenkun, A.A.
Hertspes, B.A. Jlerarun; M-Bo obpa3zoBanus u Hayku PO, MITUDT(TY); Ilox pen. A.A.
Hertsapesa. - M. : MUDT, 2010. - 124 c.

7. IEPEYEHDb TIPO®ECCHUOHAJIBHBIX BA3 JTAHHbBIX, HTH®OPMAIIMOHHBIX
CITPABOYHbBIX CUCTEM

1. ELECTRONIX : d¢opym. — URL: https://electronix.ru/forum/ (mara oOparieHus:
19.03.2020). — PexxuMm gocTymna: mociie perucTpanuu.
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2. TEXOKCIIEPT: caiit. — Mocksa, 2010. — URL: http://docs.cntd.ru/ (mara oOparieHus:

20.03.2020

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B X04€ pealu3alvi OUCHUILIMHBI HCIOJIB3YCETCA CMEIIAaHHOE oﬁyqelme, B OCHOBC

KOTOpPOro JICKHUT HHTCrpanus TEXHOJIOTHI TPAAUIUOHHOI'O H

OJICKTPOHHOI'0O  OCBOCHHA

KOMHGTGHHHﬁ, B YaCTHOCTH 3a CUYCT MCIIOJIB30BAHUSA TAaKUX HHCTPYMCHTOB KaK BHUACOJICKIIHUU,

OHJIAlH TECTUPOBAHKE, B3AUMOJICHCTBHE CO CTYICHTAMU B DJIEKTPOHHON 00pa30BaTeILHON cpejie.

OcBoenne 00pa3oBaTeIbHONM MPOTPAMMBI

uHpopmannonHo-oopazosarenbroit cpeas OPUOKC(http://orioks.miet.ru).

o0ecrieunBaeTcss pecypcaMu  BIIEKTPOHHON

HJ’IH BBaHMOHeﬁCTBHH CTYACHTOB C IIPEIoAgaBaTCIEM HCIIOJIIB3YIOTCSA CCPBUCHI O6paTHOI>'I

ceszu:  pazaen  OPUOKC  «JlomamHue — 3amaHus»,  DJIEKTPOHHAs  [OYTA,  CEPBHUCHI
BUJICOKOH(EPEHIICBSA3U U COLUATbHBIE CETH.

B mpouecce oOydeHus mnpu NPOBEACHUM 3aHIATUA U JUIS CaMOCTOSATEIbHOW pabOThI

HCIOJIb3YIOTCS. BHYTPEHHHMe JIeKTpPOHHbIe pecypcbl B ¢opmax tectupoBanus B OPMOKC u

MOODLe.

[Ipu mpoBenmeHWM 3aHATHA M Ui CAMOCTOSITEIBHOW pPabOTBHl HCIONB3YIOTCS BHEIIHHE

3JIeKTPOHHBIE pecypcbl B (OpMax »dICKTPOHHBIX KOMIIOHCHTOB BHI€O-CepBHCOB Discord u

ZOOM.

9. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIHEYEHHUE JUCHUIIJIMHBI
AyauTopusi ¢ MyJIbTUMEANINHOMN TOCKOM.

HanmenoBanue y4eOHbIX
ayAMTOPHUIl U MOMeLleHU i
JJIS CAMOCTOSITE/IbHOM
padoThI

OcHaueHHOCTh Y4eOHbIX
ayIMTOPHUIl U MOMeLeHUH ISl
CaMoOCTOSITeIbHOM PadoThl

Ilepeyenn nporpaMMHOro

o0ecnmeyeHus

VYyebHast ayuTOpHs

Komnerorep ¢ MyJIbTUMEUITHBIM
o0opynoBaHuEM.

Aynuropus ¢ MyJIbTUMEIUHHON
JIOCKOM.

OHepaI_II/IOHHa}I CHUCTEMA,

TEKCTOBBIN pelakTop, Opaysep,
peaaxKTop sl BOCIPOU3BEACHUS

Mpe3eHTalNI

JlaGopaTtopuu aHTEHHO-
bunepHbIX U
IPHUEMOTIEPETAFOIINX
YCTPOICTB

IIepconanbHBIE KOMIIBIOTEPSHI, D-
Link DGS-1024A, ananu3aTopsl
curnana Agilent Technologies
N9000A, renepaTopsl cursaia
Agilent Technologies N5171B,
UCTOYHUK nuTaHus Agilent
Technologies U8032A, uctouHuku
nutanus Gwinstek CPS-3303,
UCTOYHUKH ryma Agilent
Technologies N4000A,
U3MepHUTeNlb MOIHOCTH Agilent
Technologies N1913A,
ocumimorpagsl Tektronix TDS
2022C

Azure, LABVIEW, Open

Office, Mozilla Firefox, Acrobat

Reader DC

ITomerienue s

KOMHBIOTCpHaSI TCXHHUKA C

OHCpaI_II/IOHHa}I cucTema,
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HaumeHoBaHue y4eOHBIX
ayAMTOPHIl U MOMeELLICHU I
IJISI CAMOCTOATEILHOM

OcHaneHHOCTh Y4eOHbIX

. . Ilepeyenb nporpaMMHOIro
ayJUTOPHIl U MOMeELEeHU AJs

. odecmeyeHus
CaMoOCTOSITETIbHON PadoThI
padoThI
CaMOCTOSITEIILHOM paObOThI BO3MOYKHOCTBIO ITOIKIFOUYEHUS K TEKCTOBBIHA PeIakToOp, Opaysep
00yJaroImuxcs cetn «MHTEpHET» N 00ECIIeYCHHEM

noctyna B OPUOKC

10. ®OH/I OEHOYHBIX CPEJCTB JJISI IPOBEPKH ®OPMHUPOBAHHOCTHU
KOMIETEHIUIA/ITOJAKOMIETEHIIUN

®OC no noaxommnereHimu [1K-2.MMKAg «CnocobeH Kk NpoBEAEHHUIO IKCIIEPUMEHTAIbHBIX
UCCJIEJOBAHUM C UCIIOJIBb30BAHUEM COBPEMEHHBIX U3MEPUTEIBHBIX KOMILIEKCOBY.
@OoH/ OLEHOYHBIX CPEJCTB MPEACTABIEH OTIEIbHBIM JOKYMEHTOM U pa3MeIleH B COCTaBe

YMK nucuumiauHbl 3MeKTpOHHON MHpopManmoHHol obpaszoBarenbHoi cpeast OPMOKC// URL:
https://orioks.miet.ru
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11. METOJUYECKHUE YKA3AHUS JIJIsI OBYUHAIKOIIUXCS 110 OCBOEHHUIO
JAUCHUTTIMHBI

11.1. OcoGenHoCTH OPraHU3anuu npouecca 00yueHust

Ilenpro M3y4eHHs] MUCLMIUIMHBL SBIAETCA pPA3BUTHE Y CTYJIEHTOB CHOCOOHOCTEH K
TPOBEJEHUIO  JKCIIEPHMEHTAIBHBIX  MCCIENOBAHWH ¢ MCIOJB30BAaHHEM  COBPEMEHHBIX
H3MEPHUTEIBHBIX KOMIIJIICKCOB.

[Tpouecc 00y4deHUs pa3OUT Ha YETHIPE MOMIYIIA.

JIMCLUUIIMHE COCTOMT M3 TabopaTOpHBIX paboT M NPaKTHYECKHX 3aHATHH. KoMmmexT
1abopaTOpHBIX paboT Ipe/inoaracT peleHue H3MEPUTENBHBIX 3a/1a4, KOTOPbIC TPeOYIOT CO3AaHMUs
ABTOMATH3HPOBAHHBIX H3MEPUTE/IBHBIX YCTAHOBOK, H3MEPEHMS 3alaHHBIX (PU3MUECKUX BEIHYMH H
OTpe/ie/IeHUsl TOIPEMIHOCTEH ¢ LENbIO HCClefoBaHus 00LEKTOB M3MepeHnid. Ha mpakTudecknx
3aHATHAX CTYHNEHTBI PEIIarT 3afadd, BBICTYNAKT C JOKIaJaMH, BBINOIHSIIOT 3aJaHUS H
3aKPEIIAIOT MaTepHal [0 TeMaM: METOHBI M CpPEeJICTBA M3MEpeHHH IapaMeTpOB CHUIHAJIOB,
H3MEPEHHs YACTOTHBIX XapaKTePHCTHK CHCTEM, H3MEPEHHUS NTapaMeTPOB [enel paJlHoTeXHUICCKHX
YCTPOMCTB H CHCTEM, H3MEPEHHs BEJIMYHH U TIapaMeTPOB 3JIEKTPOMArHUTHEIX [OJIEH B CBOOOIHOM
IIPOCTPaHCTBRE.

KoHCynbTal|y TpeIHa3HA4eHbl Ul 3aKPBITHA [JOJIOB, IPEJOCTABICHUIO OTYETOB IIO
1abopaTopHBIM paboTaM | JUIt HHOTO TEKYIIEro KOHCYJIbTHPOBaHUs B paMKaX JUCLHIIIHHEL.

11.2. Cucrema KOHTPOJIA M OLleHHBAHHS

JI1s OLEHKH YCIEBaEMOCTH CTYAGHTOB IO JMCLMIUIHHE MCIIOIL3yeTcss OalulbHas
HAKOTUTEIbHAsA CHCTEMA.

BalylaMH OLIEHHBAIOTCA: BBIIOMHEHHWE jgabopaTopHbx padoT (Makcumym 8 Oauios),
AKTUBHOCTh Ha CeMHHapax (MakcuMyM 2 0asuta), OTBETHI Ha Bompockl Aud. 3adéra (Makcumym 20
6ammor). O6mas cymma 6amnos 0 - 100.

[To cymMme GaloB BBEICTABISETCS UTOroBas oleHka mo mpeamery. CTpykTypa u rpaduk
KOHTPONBHBIX Meponpustuil goctyien B8 OPMOKC// URL: http://orioks.miet.ru/.

PA3PABOTYHK:

L s B
Touent Mucturyra MIICY, K.T.H. S5 JA.C.Boposkos /
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Pabouas nporpamma mucummiunbl «M3MmepHTensHble Kominlekcel Agilent»y 1Mo HampasieHHIO
nogroropgr  11.03.04  «DnekTpoHMKa ¥ HAHOZIEKTPOHHKA», HAIPABICHHOCTH (mpoduis)
«KBanTOBBEIE IPUOOPHI M HAHOINEKTPOHHKA» paspaborana B Mucturyre MIICY u yTBepiKieHa Ha
sacenanun YC Uncturyta  30.08 2020 rona, mpotokon Ne A

3am.mpektopa Mucruryra MIICY @/&%H.B. Kaneeg/
v 7
JIUCT COI'VIACOBAHUSA
Pabouas mporpamma coriacoada ¢ Kadenpoit KOH
3apenyrouui kadenpoi ;:/22/4%,” opbauesuu A.A./

PaGouas [nporpaMma cCorjiacoBaHa ¢C ]_LGHTpOM IIOATOTOBKHM K AaKKpEAHUTAIlMKu H HE3aBHCUMOM
OILICHKH Ka4cCTBa

Hauvansauk AHOK %HM Hukymuna/

Pabouas mporpamma cornacorana ¢ bubdmuorexoit MUIT

"

/ upextop GubmuoTeku /74?]’ /T.11. ®ununmosa/




		2021-09-15T16:35:27+0300
	МИЭТ




