[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®WNO: becnanos Bn T
UMD AﬂeKCWﬁ%"@TepCTBo HayKH W Bbiclero oppazoeanus Poccuiickoi @enepaunu
[lomxkHocTb: Pektop MUIT

Nara nogmucanROALRAELEQE. TREY NAPCTBEHHOC AaBTOHOMHOE ofpazoBaTe/ibHOE YUperKAeHHe BbICLIero 00pasoBaHus
YHUKaNbHbIV MPOrPaMMHbIiA KAIOY: «HauuoHanbHbIA HCCIeAPBATENLCKNI YHUBEPCHTET
ef5a4fe6ed0ffdf3fla49d6ad1b49464dc1bf7 354 Bdkac8ibrals Pddaliry T 3neKTPOHHON TEXHUKHY

- VIBEPXAIO
IIpopexTop oit pabote
: f ~ W.I'. Uruarosa

-«ﬁ»@zrzgég 2020 r.
M. o -

PABOYASI IPOIPAMMA YUEBHOW JUCIUIIIMHbBI
«VameputenpHbIe KOMIIeKchl NI»
Hanpasienue moarotosku - 11.04.03 «KoneTpyuposanne 1 TEXHOIOTHS JJICKTPOHHBIX CPEJICTE

HampagiensocTs (1poduiis) — «[IpoeKTHpoBaHHe TEXHHYECKHX CUCTEM cpeicTBamu 3D-
MOJE/IUPOBAHHAY

Mockea 2020

JOKYMEHT NOANMCAH
SNEKTPOHHOW NOAMUCHIO

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

. J




1. NEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA

JlucumiuinHa y49acTBYeT B (DOPMHPOBAHUM CIEAYIONIMX KOMIETCHIMNA 00pa30oBaTeIbHBIX

Iporpamm:

Kommerennusa ITK-2

«CriocobeH K oOpraHM3alliM M IPOBEIEHUIO SKCIIEPUMEHTAIBHBIX

UCCJICIOBAaHUM C MPUMEHEHHEM COBPEMEHHBIX CPEACTB U METO/I0B» copMY/JIHPOBAHA HA OCHOBE

npodeccuoHagabuoro crangapra 25.036 «Cozmanue W dKCIUTyaTarusl 3JEKTPOHHBIX CPEICTB H
AIIEKTPOHHBIX CUCTEM OOPTOBBIX KOMIUIeKcOB yrpaieHus (BKY)»
O6o0menHast TpyaoBas ¢yHkousi D «Opranuszanus BBITIOJHEHHS pa0dOT IO CO3JaHUI0 H

JKCILTyaTalluy JIEKTPOHHBIX CPEACTB U JJIEKTPOHHBIX cucteM bKY»
TpynoBass ¢ynkuuss D/01.7 «Opranuzanus wcciaeoBaHUNA W pa3pabOTKa IUIAHOB CO3/IaHUS

ANEKTPOHHBIX CPEACTB U NEKTPOHHBIX cucteM bKY)»

IMoaxomnerenuuu, | 3agaum

(opMmupyemsie B npodeccuoHaibHoil | UHAMKATOPBI JOCTHKEHUS MOAKOMITIeTEHIM A
AUCIHHUILJIMHE AesITeIbHOCTH

[TK-2.13MmK Pa3pabotka 3HaHus

CriocobeH K METOAMKH, IIPOrpPaMM, | - IIOHATHA TEOPETUYECKOU METPOJIOTHH;
IIPOBEICHUIO IIJIJAHOB U |- TIIOJIOKEHUHM CHUCTEMBl CTaHAApTH3alUUd U
DKCIIEPUMEHTAIIBHBl | OPTaHW3aLus CepTH(UKAIMH, CHCTEMBI O0ECIICYCHHUSI EIMHCTBA
X UCCIIEIOBAaHUM C IIPOBEICHUA U3MEPEHUH, MECTO U POJIb U3MEPEHHUH B CHCTEMAX
HCII0JIb30BaHUEM 3KCIEPUMEHTOB U | KauecTBa;

COBPEMEHHBIX WCIBITAHUM,  aHanu3 | - OCHOBHBIX MPUHIUIIOB u METO/IOB
WU3MEPUTEIIBHBIX UX Pe3yJbTaTOB paguon3MepeHui, BKJIFOYAst HU3MEPEHUS
KOMILJIEKCOB rapamMeTpoB PaaUOTEXHUUYECKUX CUTHAJIOB,

U3MEPCHHUA HWHTCHCHUBHOCTH 3JICKTPOMArHUTHOI'O
H3TydCHUS paarouanasoHa,

AHTEHHO-QUIEPHBIX U

U3MEPEHUS
IapaMeTpoB MIpUEMO-
MepelaroIuX YCTPOUCTB.

YMenus

- Ipo(heCCHOHATIBHO KCITyaTUPOBATh
COBpEMEHHOE 000pyI0BaHKE U TPUOOPBHI.

- OPraHu30BbIBaTh U IPOBOAMTH
JKCIIEPUMEHTAJIBHBIE UCCIIEIOBAHMUS C
IIPUMEHEHHEM COBPEMEHHBIX CPEJICTB U METO/OB;

- pa3pabateiBaTh MeToauku uctbiranuiit PUHC c
IIPUMEHEHHUEM COBPEMEHHBIX allapaTHO-
IIPOTPAaMMHBIX KOMIUIEKCOB;

- IPOBOJIUTH (PU3HUECKOE U MATEMATHIECKOE
MozenupoBanue PUHC ¢ npumenenuem
anmnapaTHO-NPOrPAMMHBIX KOMIIJIEKCOB;

- W3y4YaTb U IPUMEHATH CTAaHAAPTHI U
HOPMAaTUBHBIE TEXHUYECKHUE TOKYMEHTBI CUCTEM
W3MEpEeHUH, UCTIBITAaHUN, CepTU(UKALIUU
YCTPOWCTB, Y3JIOB, PaINOAIEKTPOHHBIX CUCTEM;

- pa3zpabarbIBaTh U MPUMEHSITH Pa3pabOTKHU C IENIbIO




MOJIy4EHUSI HOBBIX HAYYHBIX 3HAHHIA.

OnebIT

[To pazpaboTke METOUK BBITIOTHEHUS H3MEPESHUN
pH pazpaboTKe, MPOU3BOACTBE, UCTIBITAHUSIX
PaIMOAICKTPOHHBIX CHCTEM

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
IMPOI'PAMMBbI

Hucuumumna «3mepurtenshupie  kommuiekcsl  NI»  Bxogur B 9acTe, (QopMupyemyro
y4yaCTHHKaMu oOpa3oBarenbHbIX oTHomeHHH, broka DT/ «®DakynpraTuBely 00pa3oBaTENbHON
IIPOrpaMMBlI.

Bxognele TpeGoBaHMS K JUCLUIUIMHE — HEOOXOAMMBI KOMIIETEHIMH B 001acTH
JEKTPOTEXHUKH, MIEKTPOHUKH, AaHAJIOTOBON TEXHUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHU.




3. OBBEM JIJUCIUIIJIMHBI 1 BUJbI YYEEHOM PABOTHI
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4. COJEPXKXAHUE JUCIHUIIJINHBI
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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
Monayas 3. U3mepenus
Yy Ii Ormpoc Ha ceMHUHape
MapaMeTpoB Ieren g 4 15
paanoTEeXHUYECCKUX Brinonnenue u 3alura
YCTPOMCTB U CUCTEM. 1abopaTopHBIX paboT
Monayas 4. Usmepenus
y p Omnpoc Ha ceMuHape
BEJIMYMH U TapaMeTPOB
3JIEKTPOMAarHUTHBIX MOJIEN - 12 4 15
BrinosiHeHue u 3ammra
B CBOOOTHOM
1a00paTOPHBIX pabOT
MIPOCTPAHCTBE.

4.1. JlekunoHHBIE 3aHATHSA
He npeoycmompeHul

4.2. TlpakTuyeckue 3aHITHSA
OOyueHnue cTyJeHTa Ha MPAKTHYECKUX 3aHATHIX — CEMHHAPaX MPOU3BOIAUTCS B POpPMaXx:
1. Pemenwne 3a1a4 1Mo TeMaM CEMHHAPOB, CIOCOOCTBYIOIIEE YCBOSHHUIO 3HAHUH MTPHHITUTIOB
U METO/IOB DPaTUOM3MEPEHUH, BKJIIOYAs W3MEPEHUS MapaMeTpOB PaJUOTEXHHUYECKHX CHUTHAJIOB,
WHTCHCUBHOCTH  JJIEKTPOMAarHUTHOTO W3JIYYCHHUS paJroAHMania3oHa, I1apaMeTpoB aHTEHHO-
¢bunepHBIX U MPUEMO-TIEPEIAIOIINX YCTPOHCTB.



N

. Onpoc Mo 3HaHUIO OCHOBHBIX MOJIOKEHUH, TEPMUHOB, OMIPEAECICHUMN.

Ne moayas

3aHATUSA

0O0neM 3aHATHIH

(4achl)

Kparkoe conepxxanue

[E=N

| Ne npakTHYeCcKOro

N

Pemienue 3anau o reme

Mertonbl 1 cpencTBa U3MEPEHUH apaMeTpoB CUTHAJIOB.

Pa3zpaboTka MeTONMK BBINOJHEHHUS M3MEPEHUH IPU PELICHUU THUIIOBBIX
U3MEPUTEINIbHBIX 33/1a4:

W3MmepeHne  4acTOTHO-MOJYJIMPOBAHHBIX  CUTHAJIOB.  AMIUIMTY[IHas
Moayisauua. dazoBas monyisAuusa. Busyanusanus CurHaja ¢ IOMOILBIO
ocummiorpada. Cnektp curnana. IIpeoOpazoBanme Dypbe. bricTpoe
npeodpazoBanue Oypbe.

Pemmenue 3ana4 no teme

MeTo/bl U CpecTBa U3MEPEHUN TapaMeTPOB CUTHAJIOB.

Pa3paboTka METOOMK BBIMOJHEHUS H3MEPEHUU TMpPU PEIICHUH THUIIOBBIX
U3MEPUTENbHBIX 3a]1a4:

Busyanuzanusi cursHaia ¢ ImMOMOUIBIO aHAJIM3aTOpa CUTHAIOB. M3mepeHwue
mapaMeTpoB CIIEKTpa CHTHAJla C [IOMOINBIO aHaJIM3aTopa  CIEeKTpa.
W3mepenune nmapaMeTpoB CIIEKTpa CHUTHAJIA C MOMOIIBIO aHATU3aTOpa HETeH.
N3mepenue (pa3oBOro caBura v rpyrnioBOro BPeMEHH 3ara3/IbIBaHusI.

Pemenue 3anau o reme

M3MepeHus 4aCTOTHBIX XapaKTEePUCTUK CUCTEM.

Pa3zpaboTka MeTONMK BBINOJHEHHUS M3MEPEHUH IPH PELICHUH THUIIOBBIX
U3MEPUTENbHBIX 33/1a4:

W3mepeHne aMIIuTyJHO-4aCTOTHBIX XapakTepucTtuk. OO6paboTka cursaia
IIPOMEKYTOUHOM 4acTOThl. [lonydyeHne Buieocurnana.

Pemrenue 3agad mo reme

N3MepeHns 4aCTOTHBIX XapaKTEPUCTUK CUCTEM.

Pa3paboTka METOOMK BBIMOJHEHUS H3MEPEHUU TPU PEIICHUH THUIIOBBIX
WU3MEPUTEIIBHBIX 33/1a4:

Usmepenuss ¢azoBoro 1myma. HM3mepeHus UMIYIbCHBIX CHUTHAJOB.
N3MepeHnss MOIIHOCTH B KaHajle M coceaHeM KaHane. HM3mepenus
MO)Iy.]'[I/IpOBaHHI)IX CUT'HAJIOB.

Penrenue 3amad mo teMe

W3mepenns napaMeTpoB LEeNerd paAuOTEXHUYECKUX YCTPOMCTB U CUCTEM.
PazpaboTka METOAMK BBIMOJHEHHUS H3MEPEHHH NpU PEIIeHUH TUIOBBIX
WU3MEPUTENIBHBIX 3a]a4:

Usmepenne kodddunuenta otpaxkeHus. W3mepenue koddduimenrta
nepenaud. l3MepeHue rpynmoBoro BpeMEHM 3amas3fiblBaHus. 3mepeHue
¢dazoBoro 3anas/bIBaHus, ANEKTPUYECKOMN JUIVHBL. N3mepenune
ycroiunBocTu. M3Mepenne BpemeHu mnepekitoueHus U 3pQexToB npeiida.
W3mepenus ycuinrenei, paboTaomux B UMIYJILCHOM pexkuMe. M3mepenue




s dexkrusaoctu (KIIJI). M3mepenus Bo BpemeHHOU obOnactu. YucieHHOE
oOparHoe mpeobpazoBanue dDypbe. Ilpumepsl u3MepeHHii BO BpEeMEHHOMH
obmactu. M3mepenne paccrossHus a0 nopexaeHus. BU oroOpaxkenue amns
HEpa3pyLIAIIEN OLEHKHU.

Pemenue 3anau o reme

W3mepenus napamMeTpoB Leneil paguoTEXHUUECKUX YCTPOMCTB U CUCTEM.
Pa3zpaboTka MeTONMK BBINOJHEHHUS M3MEPEHHUH IPU PELICHUH THUIIOBBIX
WU3MEPUTENBHBIX 33/1a4:

W3mepenue TOYKH KoMIpeccuH. M3MepeHne XapakTepUCTUKH JETEKTOpa.
I'apmonuku. WaTepmonynsuus. HM3Mepuresnb MOIIHOCTH C  BHELIHEU
TecToBOi ycrtaHoBKOW. Jludpdepenumansusie uaMepenus. CurHaasl u
napameTpsl cmecuteneil. I3MepeHus aHTeHHBIX YCTPOUCTB U 3P PEKTUBHON
wiomaau paccesHuss. OCHOBHBbIE H3MeEpsieMble XapaKTEPUCTUKU aHTEHH.
W3mMepeHus paanosioKaliMOHHOIO MONEPEYHOro CeYEHUsI.

Pewenue 3amau no reme

W3mepeHus BEIUYUH U IapaMEeTPOB 3JIEKTPOMArHUTHBIX 110JIEW B CBOOOTHOM
IIPOCTPAHCTBE.

Pa3paboTka MeETOIMK BBINOIHEHUS] W3MEPEHMM IpPU pPELICHUH THUIIOBBIX
U3MEPUTENIbHBIX 3a/1a4:

W3mepenne mapamMeTpoB aHTEHHO-(UIEPHBIX YCTPOMCTB C IOMOIIBIO
aHanuzatopoB ueneil. M3mepenue momysns kodpQuieHTa OTpaKeHHUsS B
bunepubix nuHUAX. CMeNIaHHBIE METONbI OMpEeNieHUsl MapaMeTPOB
aHTeHHO-(UIEPHBIX YCTPOMCTB. V3MepeHuss mapaMeTpoB TPakTOB C
pacnpefienéHHBIMU TIOCTOSIHHBIMU. M3MepeHue mnapameTpoB (UIEPHBIX
muHuil.  M3mepenue  HanpsbkéHHocTH  mnonid. CHsTHE — quarpammbl
HAIpPaBJIEHHOCTH aHTEHH.

Pemrenue 3agad mo reme

W3mepeHus BEIUYUH U TapaMeTPOB dIEKTPOMATHUTHBIX MOJIEH B CBOOOTHOM
MIPOCTPAHCTBE.

Pa3paboTka METOOMK BBIMOJHEHUS H3MEPEHUU TPU PEIICHUH THUIIOBBIX
M3MEPUTEIBHBIX 3a/1a4:

N3mepenne koaddummenta ycuneHus anteHH. M3mepenue >¢dekTuBHOM
TJIoma M paccesiHusa. V3MepeHue CHeKTpadbHBIX MapaMeTpPOB H3IIYYCHUI
pamuoniepenalmmux — ycTpoctB. M3mepeHue mapamMeTpoB  MOOOYHBIX
M3JIYYEHH paguonepearonx yCcTpoiucTs. M3mepenue HanpsEHHOCTH
ANEKTPOMArHUTHOTO ToJist. MI3MepeHue auarpaMM HarpaBlI€HHOCTH aHTEHH.
WN3mepenre WHAYCTpUANbHBIX paauonomMex. F3MmepeHnue paanonomex,
CO3/1aBa€MbIX paauonpuéMHUKAMU. N3mepenue napameTpoB
BOCIIPUUMYHUBOCTH PATUONPUEMHBIX YCTPOHCTB.




4.3. JlaGopaTopHble padoThI
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1 1 4 W3mepenns HeNMMHENHBIX UCKAKEHUMN.
2 4 W3mepeHne mnapaMeTpoB  MOJYJHMPOBAHHBIX CHUTHAJIOB HA  BBIXOJE
panuonepesaTunKoB.
3 4 Ornpenenenne ko3 GUIIMEHTa TAPMOHUK HECYIIIEH YaCTOTHI T€HEpaTopa.
2 4 4 KoHTpo1b 4aCTOTHBIX XapaKTEPUCTUK PaAHONEPEIaTINKOB
5 4 KanubpoBka paMOYHON N3MEPUTEILHON aHTEHHBI
6 4 N3mepenue Ppa30-4acTOTHBIX XapaKTEPUCTHK PAAUMOTEXHIUUECKUX IeTIer
4 7 4 Pa3paboTka MeTOAMKM HM3MEpEHUs HANPSLKEHHOCTU AJIEKTPUYECKOTO I10JIs
OMeXH
8 4 H3mepenue TeMieparypsl C IOMOIIBIO TEPMOPE3UCTOPA
4.4. CamocTosiTe/ibHAsi pad0oTa CTYA€HTOB
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1 7 [ToaroroBka k cemunapy Nel:
Mertoznbl 1 cpeacTBa U3MEPEHU MapaMeTpoB CUTHAJIOB.
Curnansl. Ocumsutorpadsl. I'eHepaTtopbl. M3mepeHue mapaMeTpoB CHUTHAJIOB.
[Mpuniuns! u3mepenuii. IlpeoGpasoBanue Pypre (mpsimoe, odpatHoe). bricTpoe
npeoOpazoBanue Dypre (BIID). Mogynsamus. Buaslt moxymnsiuu. CurHamnsl,
oToOpaxxaemble BO BpeMeHHOW oOnactu. COOTHOILIEHUS MEXAY BPEMEHHOH H
yacToTHOW oOnactsimu. Ilepuoanueckue curHansl. Hemepumonnueckue CHUrHaibl.
AHanM3aToOphl CUTHAJIOB.
[ToaroroBka k aboparopHoii padote Nel.
1 8 [TonroroBka k ceMuHapy Ne2:
Curnansl. CurHansl, oToOpaskaemble BO BpeMeHHOW ob6sacth. COOTHOLIEHHS
MEXJy BpPEeMEHHOW W 4acToTHOW oOnactsamu. Ilepuoanyeckre CUTHANIBL.
Henepuoauueckue curnansl. AHanu3aTopsl curianos. [logroroska noknana.
[TonroroBka k maboparopHbiM pabotam Ne2 1 Ne3.
2 7 [ToaroToBka k cemuHapy Ne3:
CtpykTypHas cxemMa M OpraHbl YIpaBJIeHHUs aHajau3aTopa crnektpa. dypre —
aHaM3aTop. AHAJIM3ATOPBI, paboTaroIlye MO CYNEepreTepoJUHHOMY HPUHIUITY.
Herexkropel. OOpaboTka cuUrHajza MPOMEXYTOYHOH dacToThl. IlomydeHue
BUJICOCUTHAJIA.
[ToaroroBka k abopatopHoii pabote Ne4.




[ToaroroBka k cemunapy Ned:

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

OCHOBHBIE U3MEPUTEIbHBIC 331AUN:

Uzmepenus ¢azooro myma. M3mepeHuss UMITYyJIbCHBIX CHTHaloOB. M3MepeHnus
MOIIIHOCTHU B KaHaJIe U COCEAHEM KaHaJe.

[ToaroroBka k nmadoparopasiM padotam NeS u Ne6.

[Toaroroska k cemunapy NeS5:

AHanuzatop ueneil. BonHoBble BenuuuHb U S — napameTpbl. BekTopHbIN aHanu3
neneil. I'enepatop. OnopHBIH W WU3MEPUTENBHBIA NPUEMHMKHU. JMCTaHIIMOHHOE
yrnpasieHue npudbopom. TouHOCTh U3MEpEHUH U KaMuOpOoBKa IPUOOPOB. DTAIOHBI
g KanuOpoBku. JluHeliHble MoAenu OIIMOOK M METOAMKAa KaauOpOBKH.
Jlunelinsle u3Mepenus. M3mepenue kodpduuuenta ortpaxkeHus. M3mepenue
kodpduuuenta mnepenaud. l3mepeHue TrpyHIoOBOr0 BPEMEHH 3arla3/bIBaHUS.
N3mepenue (azoBoro 3ama3fbplBaHUs, 3JIEKTpUYECKOM JUIMHBL. M3mepenue
YCTOMYUBOCTH.

[ToaroroBka k cemuHapy Ne6:

W3mepenus ycunureneid, paboTalooluX B HMMIIYJIbCHOM pexume. l3mepenue
apdextusHoctu (KII). HM3mepenuss Bo BpemeHHOW oOnactu. YucieHHoOe
oOpatHoe mnpeoOpazoBanue @Dypbe Henunelinple wu3mepenus. M3mepenue
XapaKTepUCTUKU JeTekTopa. ['apmonmku. Wutepmonynsaumsa. Msmepenune S —
napamerpoB. Juddepenumnansupie usmepeHus. V3MmepeHus — cmecurenen.
N3mepenue TOYKH KOMIIPECCHUHU. I'apmonukwm. WuTepmonysius.
Huddepennmansapie  u3MepeHus. CHTHaIBI W TapamMeTpbl  CMECHTEINCH.
W3mepeHuss aHTEHHBIX YCTPOHWCTB U J(QQPEKTUBHON TIJIOMAAN PACCESHHUS.
OcHoBHbIE U3MepsieMble XapaKTepUCTUKU AQHTEHH. W3mepenust
PaAMOIOKAIIMOHHOTO MTONEPEYHOr0 CEUEHHUS.

[ToaroroBka k cemunapy Ne7:

[TapameTpsl aHTEHHO-(PUIEPHBIX YCTPOMCTB. Pe30HAaHCHBIE METOABI M3MEpPEHHS
BXOJIHOTO  CONpOTHBIEHHs. V3MepeHue mapamMeTpoB  aHTEHHO-(QHIEPHBIX
YCTPOMCTB C MOMOIIBIO0 aHAJIM3AaTOPOB Lienel. M3mepenne moayns koapdunnenrta
OoTpakeHMs:T B (QUIEpHBIX JHMHMIX. VI3MepeHuss mapamMeTpoB TpakTOB C
pacnpenen€HHbBIMI TTOCTOSSHHBIMU. VI3MepeHue mnapameTpoB (UIEPHBIX JIMHUH.
be3nxoBbIE KaMepHI.

[ToaroroBka k abopatopHoii padote Ne7.

[ToaroroBka k cemunapy Ne§:

W3mepenune Hanpsok€HHOCTH Tonisl. M3MepeHwe auarpaMMbl HaIlpaBICHHOCTH
anTeHH. W3mepenue  kodpduimerta  ycuieHus — aHTeHH.  3MmepeHue
HaMpsOKEHHOCTH  DJIEKTPOMArHUTHOTO  mojisi.  M3MmepeHne WHIyCTpHUATBbHBIX
paguornomex. M3mepeHwe paamorioMex, CO37aBaeMbIX PaJIUONPUEMHUKAMH.
N3mepenne mapaMeTpoB BOCIPUUMYNBOCTH PATHOTPUEMHBIX YCTPOMCTB.
IToaroroBka moxnana.

[ToaroroBka k 1abopatopHoii padote Ne§.




4.5. lIpumepHasi TeMAaTHKAa KYPCOBbIX Pa0do0T (IPOEKTOB)
He npedycmompenwi

5. IEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA 1JIsA
CAMOCTOSTEJBHOM PABOTHI

Y4eOHO-MeToIn4YecKoe 00ecTieYeHne Il CaMOCTOSTEIbHON pabOThl CTY/IEHTOB B COCTaBe
YMK mucrtummnasl (OPUOKC, https://orioks.miet.ru).
Mopyas 1 «MeToasl U cpeacTBa U3MEPEHUH TaPAMETPOB CUTHATIOB.)
v JlaGopaTopHbIi TPakTUKYM, AjieKTpoHHast Bepcusi B OPMOKC
Mopyab 2 «/3mMepeHns 4aCTOTHBIX XapaKTEPUCTUK CUCTEM»
v JlaGopaTopHbIi TPaKTUKYM, dyieKTpoHHas Bepcusi B OPMOKC
Moayab 3 «M3MepeHns napaMeTpoB Lened paguoTEXHUYECKUX YCTPONUCTB U CUCTEM)
v JlaGopartopHblil npakTuKyM, 31eKkTpoHHas Bepcus B OPMOKC
Monyab 4 «/3mepeHuss BeIMYMH W IApaMETPOB BJIEKTPOMArHUTHBIX II0JIEH B CBOOOAHOM
IIPOCTPAHCTBE»
v JlaGopartopHblil npakTUKyM, 31eKkTpoHHas Bepcus B OPMOKC

6. IEPEYEHb YYEBHOM JINTEPATYPHI

OcHoBHas1 JInTepaTypa

1. boposkoB A.C. Metponorust u panuomsmepenus : Jlaboparopuerii npaktukym / A.C.
bopoBkos, I1.}O. BamkoB; MunucrepctBo oOpazoBanusi u Hayku P®, HanmoHanbHbIi
uccienosarensckui yausepeuret "MUIDT". - M. : MUOIT, 2017. - 76 c.

2. Adonckuii A.A. DIEeKTpOHHBIE W3MEPEHHs B HAHOTEXHOJOTHSX M MHUKPOAJIEKTPOHUKE /
A.A. Adouckuii, B.I1. JIpsixonos; [Tox pea. B.IL. Ipsxonosa. - M. : JIMK Ilpecc, 2011. -
688 c. - URL.: https://e.lanbook.com/book/900 (nata obpamienus: 10.09.2020).

3. Pammorexnwmka: Dunukionenus / [Tox pex. FO.JI. Mazopa, E.A. Mauycckoro, B.W. TIpaBsr.
- 2-¢ wm3m., crep. - M. : JOIADKA-XXI, 2010. - 944 c¢. - URL:
https://e.lanbook.com/book/61003 (mata oopamenwus: 15.09.2020).

4. Kpyk B.1. OcHoBBI ciekTpanbHOro ananusa : Yueb. nocodue / b.U. Kpyk, O.b. XKypasnesa.
- M. : JIMK Tlpecc, 2013. - 148 c. - URL: https://e.lanbook.com/book/11837 (mara
obpamenus: 10.09.2020).

JlonosHUTEIbLHAS JTUTEPATypa

1. Mertponorus : Yue6. mocobue ans By3oB / A.A. Jlertsapes, B.A. Jletsrun, A.U. Iloranos,
C.B. VYroapHukoB; MuHuCTepcTBO o0OpazoBanuss u Hayku P®, HanuonanbHbli
uccnenoBarenbckuii  yauBepcuter "MUIT". - 2-e wm3m., mepepad. w gom. - M.
Axanemmueckwuii [Tpoexr, 2020. - 239 c.

2. Mertponorus, cranmaptuzamus u ceprudpukamus : [Ipaktuxkym / B.H. Kaiinosa, T.H.
I'pebuena, E.B. Tecnenko, E.A. Kynukoga; [Tog pen. B.H. Kaitrosoii. - CII6. : Jlans, 2015.
- 368 c. - URL.: https://e.lanbook.com/book/61361 (mata oopamierus: 09.09.2020).



7. MIEPEYEHDb TPO®ECCHUOHAJIBHBIX BA3 JAHHbBIX, TH®POPMAIIMOHHBIX
CITPABOYHbIX CUCTEM

1. ELECTRONIX : dopym. — URL: https://electronix.ru/forum/ (mara oGparenus:
19.03.2020). — Pexxum gocTyma: mociie perucTparum.

2. TEXOKCIIEPT: caiitr. — Mocksa, 2010. — URL: http://docs.cntd.ru/ (mata oOpamieHus:
20.03.2020)

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

B xome peanu3zanmuu JUCHUIUIMHBI HCIIOJB3YETCS CMeNIaHHOe OOy4YeHHe, B OCHOBE
KOTOPOTO JIGKUT HWHTErpalisl TEXHOJOTHH TPAAMIMOHHOTO U  DJIEKTPOHHOI'O OCBOCHUS
KOMITETEHI[MI, B YaCTHOCTH 3a CYET HCIIOJIb30BAHUS TAaKUX HHCTPYMEHTOB KaK BHICOJICKIIHH,
OHJIaliH TECTUPOBAHHUE, B3aUMOJICHCTBUE CO CTYACHTAMH B JIEKTPOHHOU 00pa3oBaTeIbHOM cpejie.

OcBoeHne 00pa30BaTEIbHON MPOrpaMMbl  O0CCIICUYMBACTCS PECYpCaMH  SJIEKTPOHHOU
uHpopMmaronHo-oopasosarensHoOi cpeasl OPMOKC(http://orioks.miet.ru).

Jlns B3aUMOJICHCTBUS CTYJCHTOB C IPEMOJaBaTE/IEM HCIIOJIb3YIOTCS CEPBHCHI OOpaTHOMN

cea3u:  pasgen  OPHUOKC  «/lomamiHue — 3ajaHusi»,  3JEKTPOHHAs  IIOYTa,  CEPBHCHI
BUCOKOH(EPEHIICBSA3H U COI[ATIbHBIC CETH.

B mnpouecce oOydeHus INpu NPOBEACHUM 3aHIATUM U Ul CAaMOCTOSATEIbHOW pabOThI
UCIOJIb3YIOTCS. BHYTPEHHHMe JIeKTpPOHHbIe pecypcebl B (¢opmax tectupoBanus B OPMOKC u
MOODLe.

IIpu npoBeneHUM 3aHATHH M Ul CAMOCTOSITENIBHOW pabOThl MCIONB3YIOTCS BHEIIHHE
JJIEKTPOHHBIE Ppecypchl B (opMax 3JIEKTPOHHBIX KOMIIOHEHTOB BHIeO-cepBrcoB Discord wu
ZOOM.


https://electronix.ru/forum/
http://docs.cntd.ru/
http://orioks.miet.ru/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI
Aynuropust ¢ MyJIbTUMEANNHON JOCKOM.

HaumeHoBaHue y4eOHBIX
. . OcHAaIIeHHOCTHh Y4eOHbIX
ayIMTOPHIi ¥ MOMeIeHUi . . IlepeyeHb NPOrpaMMHOI0
. ayIuTOPHii U MOMeIeHuil 15
JJIS CAMOCTOSITeJILHOM . obdecnieyeHust
CaMOCTOSITEJIbHOM PadoThI
padoThI
Komnperorep ¢ MyJIbTUMEIUITHBIM
S obopymoBaHuEM. Azure, Open Office, Mozilla
YARTOP AyauTopust ¢ MyJIbTHMEIUHHON Firefox, Acrobat Reader DC
JIOCKOM.
[TepconanbHubie KOMIIBIOTEPHI, D-
Link DGS-1024A, ananu3atopsl
curnana Agilent Technologies Azure, Open Office, Mozilla
VueGHas avaHTonis 4324 N9000A, reHepaTopbl CUTHAIA Firefox, Acrobat Reader DC,
YAATOP Agilent Technologies N5171B, LABVIEW, Keysight
uctouHuky nutaaus Gwinstek W2130UU
CPS-3303, ocummorpadsr
Tektronix TDS 2022C
KommnbroTepHasi TEXHUKA C
ITomerenue s . .
CAMOCTOSTCILHOM habo BO3MO>KHOCTBIO TIOJIKITFOUCHHS K Azure, Open Office, Mozilla
MOCTOSITEIIBHO THI .
o 6VAIOMIXC P cetn «MuTepueT» u odbecneuenuem | Firefox, Acrobat Reader DC
uxcs
YHarot noctyrna B OPUOKC

10. ®OHJ OIIEHOYHBIX CPEJICTB JIJISI MTIPOBEPKH ®OPMUPOBAHHOCTH
KOMIIETEHIIMHA/IIOAKOMIIETEHIIUIA

®OC mno noxnkomnereHmu I1K-2.1M3mMK «Crioco6eH Kk MpoBeIeHHIO IKCIEPUMEHTATbHBIX
MCCJIEJOBAHUM C UCIIOJIB30BAHUEM COBPEMEHHBIX H3MEPUTEIBHBIX KOMIIJIEKCOB.

@DOHJ OLICHOYHBIX CPEICTB IPEJCTABIEH OTACIBHBIM JOKYMEHTOM M PAa3MEILEH B COCTaBe
YMK aucuuniauHsl 3JeKTPOHHOM HMH(popManMoHHON obpazoBarenbHOil cpensl OPMOKC// URL:
https://orioks.miet.ru

11. METOAUYECKHE YKA3AHUA AJI51 OBYYAIOIIUXCSA 1O OCBOEHUIO
JNCHUIIVIMHBI

11.1. OcoGeHHOCTH OPraHU3aLMHU NpoLecca 00yYeHust
enpto u3ydeHHsS NUCUUIUIMHBI SIBISIETCS pPa3BUTHE Y CTYIEHTOB CIOCOOHOCTEM K
IMPOBEACHUIO OKCIICPUMCHTAJIBHBIX I/ICCJ'Ie)IOBaHI/Iﬁ C HUCIIO0JIb30BaHHUEM COBPEMEHHBIX
M3MEPUTENIBHBIX KOMILIEKCOB.
ITponiecc oOyuenus pa3OUT HA YETBIPE MOJTYJIS.
JIMCLUIUIMHA COCTOMT M3 JIAOOpaTOpHBIX pabOT M MPAaKTUYECKUX 3aHATHHA. Komrexkt
71a00paTOpHBIX paboT MpenoaracT peleHne N3MepUTEeNbHBIX 33/1a4, KOTOpbIe TPeOYIOT CO3AaHus



https://orioks.miet.ru/

ABTOMATH3MPOBAHHBIX U3MEPUTEBHBIX YCTAHOBOK, H3MEPEHHs 3aJaHHbIX (PU3UYECKUX BEIUYMH U
OTIpeseNieHUsl TIOTPELIHOCTeH ¢ LEeIbI0 HCCIEN0BaHus OOBEKTOB H3MepeHui. Ha mpakruueckux
3AQHATUSIX CTYJAEHTHl PEINAlOT 3aJadud, BBICTYNAIOT € MOKJIaJaMH, BBINONHSIOT 3aJaHus |
3aKPEIUISIOT MaTephan 0 TeMaM: METOABl M CPEACTBA W3MEPeHMH IapaMeTpoB CHMIHAIIOB,
M3MEPEHHs YACTOTHBIX XapaKTePUCTHK CHCTEM, M3MEPEHHUS [IAPAMETPOB LeNeH PaanoTeXHUMYECKUX
YCTPOMCTB M CHCTEM, U3MEPEHHUs BEIUUHMH ¥ TTAPaMETPOB 3EKTPOMATHATHBIX T07Iei B CBOOOHOM
IIPOCTPAHCTBE.

KoHCcynpranuu TpeiHa3HadeHbl OIS 3aKPBITUS JOJIIOB, [PEIOCTaBICHHUIO OTYETOB I10
naGopaToOpHBIM paboTaM M UL KHOTO TEKYIIEro KOHCYIbTHPOBAHUS B paMKax JHUCIHILTHHEL.

11.2. CucreMa KOHTPOJIS ¥ OLlEHUBAHHU S

JUnst OLEHKM YyCIEBAEMOCTH CTYIEHTOB II0 JUCUMIUIMHE HCIIONB3yeTcs OasibHas
HAKOITUTEIbHASI CUCTEMA.

BajyiaMd  OIIEHUBAIOTCS: BBIIOJNHEHWE NabopaTOpHBIX paboT (Makcumym 8 Oaios),
AKTHBHOCTH Ha CeMHHapax (Makcumym 2 Gajuia), OTBETHI Ha BONpPOCH! AuG. 3auéta (Makcumym 20
6aos). O6mras cymma 6asmios 0 - 100.

[To cymme GanioB BBEICTABIAETCS MTOrOBas OmeHKa 1o npeamery. CTpykTypa u rpaduk
KOHTPOJBHBIX Meponpustuii JocTynen B OPMIOKC// URL: http://orioks.miet.ru/.

[Ipu BEICTABJIEHWM MTOTOBOM OLEHKH MCIIONB3YETCs IIKasa, IPUBEIeHHas B TadIuie:

Cymma 6ani10B Ouenka
Menee 50 2
50 - 69 3
70 — 85 4
86 —100 5
PA3PABOTYHUK:

Houent Mucturyra MIICY, k.T.H. Zf’/% /A.C. bopoBkos /



http://orioks.miet.ru/

/

Pabouas mnporpamma jucuumuidHel «lM3meputensHble KomIiekckl NI» 10 HampaBIIEHHIO
noarotoBku 11.04.03 «KoncTpyrpoBaHue U TEXHOIOTHUS JIEKTPOHHBIX CPEACTBY, HAIIPABIEHHOCTH
(mpodunp) «IIpoexkTpoBaHMEe  TEXHMYECKMX CHCTEM  cpeAcTBaMu  3D-MonenupoBaHUs»
paspabortana B Macturyre MIICY u yrBepxneHa Ha 3acenanuu Y C Uncturyra 52 24 2020

roja, npoTokoi Ne 4
3am.upekropa Muctutyra MIICY mo O/ ’E/&:/// /I1.B. Kanees/

JIUCT COI'VTACOBAHMUAA

PaGouyast mporpamma corstacoBana ¢ Mucturyrom HMCT
Hupexrop Uucturyra HMCT 3 Z § / Tumomenkor C.I1./

Pabouas ImporpamMmMa corjacoBaHa ¢ HCHTPOM IIOATOTOBKH K aKKpeAuTalluu H HE3aBUCUMOU

OLCHKH Ka4deCTBa

Havansauk AHOK % /M.M. Hukynuna/
//’

Pa6ouas nporpamma cornacoBatna ¢ 6udmuorekoit MUOT

JHupexrop GHOIMOTEKH 767/{ /T.I1. ®unmnmnosa/
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