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PABOYAA NMPONPAMMA YYEBEHOW ANCLMNNUHDI
B1.0.09 Teopusa n TexHnKa coBpeMeHHoro paamodusnyeckoro
3KcnepumMeHTa

1. Koa n HanmeHoBaHMe HanpaBneHusi NoAroToBkM/cneLnanbLHOCTU:
03.04.03 Paduogbusuka

2. Mpodcdunnb nogroroBku/cneymnannsayms:

KomnbromepHbie memoObl obpabomku paduoghusduydeckol UuHgopmayuu

3. KBanudumkauma BbinyCcKHUKA: mMazucmp

4. dopma obyyeHun: oyHas

5. Kacdbeapa, oTBevalowan 3a peanusaumm QUCLUUNIUHBI: 37IEKMPOHUKU
6. CoctaBuTenu nporpaMmmbil:

Yckoe K., 0.¢p.-m.H., doueHm, KameHues O. K., acnupaHm

7. PekomeHpgoBaHa:
HMC ¢pusuyeckozo hakynsmema 30.08.2021, Ne npomokona: 8

8. YuebGHbIN roa: 2023/2024 CemecTtp(bl): 1



9.lenu n 3agaum y4eb6HOM ANCLUUNIINHDI:

Llenbto gaHHOro kypca siBNsieTcs NonyyvyeHve 3HaHuin B obnactm namepeHun napameTpos,
TECTUPOBaHUSA, NPOBEPKN COOTBETCTBUIO CTaHAapTaM pagnoTexHudeckoro obopygoBaHua m
nepBuYHON 006pabOTKM IKCNEPUMEHTAlbHbLIX OaHHbIX HAa COBPEMEHHbLIX W3MEPUTENbHbIX
npubopax.

[Mocne ycnewHoro 3aBepLUEeHUsI OaHHOro Kypca CTyAEeHTbl AO0SMKHbl yMEeTb MpPOBOAUTb
N3MEPEHUs  XapakKTEpUCTUK W  TeCcTUpoBaHMe 0OOpyaAoBaHMS MO  POCCUNCKUM W
MeXOyHapoaHbIM CTaHgapTam L9 MPOMbIWEHHbIX MPUMEHEHUA U UCCreaoBaTeNbCKUX
uenewn.

10. MecTo y4ye6HOM AncunnnuHbl B cTpykType OOIT:

Ans  u3yyeHWss OUCUMNNMHBI  CTYAEHTbl AOSMKHbI  obnagatb 3HaHuMsIMM B obnactu
PaAMO3NEKTPOHMKN, (U3NYECKON M NOMYNPOBOOAHUKOBOWN 3NEKTPOHUKM, TEOPETUYECKNX OCHOB
paanoTexHWKK, anekTpoanHamukn CBY 1 anekTpomarHMTHON COBMECTUMOCTM.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNNMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBbIKW), COOTHECEHHbIe C NMaHUPYyeMbIMU pe3yfibTaTaMuM OCBOEHUS OOpasoBaTeNibHOM
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX [OCTUXKEHURA:

Kog HassaHwne komne- Koga(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHus
TeHUUn

OrlK-1 | CnocobeH npume- | OMNK-1.1 | Bnageet 3HaHuaAMM | 3HaTb: MMeTb MpPeACTaBfleHME O CUCTEME
HATb  cpyHaameH- | OMK-1.2 | dyHOaMeHTanbHbIX | MeXayHapodHbIX M POCCUMIACKUX CTaHOApTOB B
TanbHble 3HaHusa B | OlK-1.3 | pasgenoB uamkn u | obnactm m3aMepeHuin. 3HaTb pPOCCUNCKME U
obnactn umankm un paanodn3ankm N | MexagyHapoAaHble  cTaHgapTel B obnactu
pagnodusvkn  ans NPUMEHSAET WX AONS | TECTMPOBaHUS U u3mepeHus napametpos CBY
peLleHns  Hay4yHo- peLleHns  Hay4HO- | YCTPOWCTB.
uccrnegosaTenb- nccrnegoBaTenbCKUX
CKUX 3agad, B TOM 3agav.
uncne B cdpepe MpumeHsieT 3HaHus | YMeTb: NpOBOAWUTL UW3MEPEHUS MapameTpoB
negarornyeckon dyHaameHTanbHbix | CBY ycTponcTB cornmacHo mexgyHapoaHbIM U
AesATernbHOCTH. pa3genoB U3NKU U | POCCUACKMM CTaHZapTam.

pagmModmn3amnkm B

cdepe neparorumye- | Bnagetb: MaTtemMaTMyeckum annapatom npo-
CKOW AeATENbHOCTU. | BEAEHUSI 3KCNEPUMEHTasbHbIX M3MEPEHUN OC-
Mcnonb3yeT MaTe- | HOBHbIX napameTpoB CBY ycTpoicTs.
MaTuyeckne Moge-

nM, Heobxogumble

Ona  pelweHuss npo-

dreccuoHarnbHbIX

3agav.

OlK-3 | CnocobeH npume- | OMNK-3.1 | Bnapeet coBpe- | 3HaTb:  MHCTPYMEHTbI  aBTomMatu3aumm U
HATb coBpemeHHble | OlNK-3.3 | MeHHbIM  npuknag- | iTepdencel  ana  conpsbkeHms ¢ NOBM
WH(OPMaLIMOHHbIE HbIM MPOrpaMMHbIM | COBPEMEHHbIX N3MEPUTENBbHBIX NPUGOPOB.
TEeXHOMNormwu, nc- obecneyeHnem, He-
nonb3oBaTb  KOM- obxooumbIiM ansa | YmMeTb: npoBOAuTb NEpPBUYHYO  0BpaboTKy
NblOTEPHBIE CETU U peLleHns 3agay | aKCMepUMEHTAnbHbIX  [aHHbIX  WCMOMb3YHo
nporpaMmmHeble npodeccuoHanbHoOM | BCTPOEHHOE nporpamMmmHoe obecneyeHve
NpoaykTel Ansa pe- OeAaTenbHOCTH. N3MepUTENbHbIX npmbopos.
LeHnst 3apay Bnageet 3HaHusmu | BaumopgenctBoBatb C  M3MeEPUTENbHbLIMU
npodeccuoHanb- 06 nHTepdencax | npubopamm ¢ NMIBM ucnonb3ys mHTepdenchbl
HOW OeATenbHOCTY. nogknioveHnss  pa- | USB unu nokanbHyto BbIYUCIUTENBHYIO CETb.

ONON3MEPUTENTBHOTO

obopyaoBaHus n | Bnagets: 3HAHNAMU 06 UHTepdencax
NPUMEHEHUMN  KOM- | MOAKIIOYEHUS pagvon3mMepuTErnbHOMO
MblOTEPHBIX  ceTen | obopyaoBaHus.

ONsl pelleHnst 3agad

npodeccrnoHarnbHON

JesTenbHoCcTH

MK-4 | CnocobeH npoBo- | [MK-4.2 | MNpoBoauT akcnepu- | 3HaTb: METOAUKM M3MEPEHUs napaMeTpoB
ONTb  uccneposa- MeHTanbHble uc- | coppemeHHbix CBY yctponcts




HUSl,  HanpaBleH-
Hble Ha pelleHne
uccnegosaTenb-
CKMX 3ajad B pam-
Kax  peanusauum
Hay4HOro (Hay4Ho-
TEXHUYECKOrO, WH-
HOBALIMOHHOrO)
npoekta B obnactu
npodeccuoHanb-
HOW OEeATENbHOCTU

crnefoBaHus no 3a-
OaHHOM  TemaTuke,
ynpaBnsisi  BbICOKO-
TEXHOMOMMYHbIM
obopyaoBaHuem

YMeTb: MpOBOAMTL W3MEPEHWUs MapameTpoB
cBy YCTPONCTB c NCNOSib30BaHNEM
COBPEMEHHbIX U3MEPUTESNBHBLIX NPUBOPOB.

Bnagets:  mMeTogonorMyeckum  annapaTom
NPOBEAEHUST 3KCMEPUMEHTANbHbLIX N3MEpPEHUN
OCHOBHbIX napameTpoB CBY ycTponcTs.

MNK-5 MK-5.1

MK-5.2

CnocobeH obpaba-
TbiBaTb, MHTeEpnpe-
TMpoBaTtb, 0ocopM-
nsaTe W NpeacTa.-
nate  npocpeccuo-
HanbHOMy  COO00-
LecTBy pesynbTa-
Tbl  MPOBEOEHHbIX
nccrnegoBaHuin

Ob6pabaTbiBaeT no-
fny4yeHHble AaHHble C
NCcnonb30BaHNEM
COBPEMEHHBIX  Me-
TOOOB M Mporpamm-
Horo obecneyveHus.
AHanuaupyeTt nony-
YeHHble pesynbTaThbl
U gaet nx guamnye-
CKYl0  MHTepnpeTa-
LMIO B  KOHTEKCTE
BblIBpaHHOW obnactu
npodeccnoHansHon
U1 Hay4YHom caepbl

3HaTb: MeToaAMKM 06paboTKM  MOMyYEeHHbIX
pes3ynbTaTtos n3mepeHuns napameTpoB
uccneayeMbiX CUCTEM.

YmeTb: npoBoauMTb  aHanuM3 M gasaTb
hM3NYECKYID  MHTEpPrpeTaumilo  MOMNyYeHHbIX

pe3ynbTaTtoB namepeHun CBY ycTponcTs.

Bnapgetb: maTemaTuyeckum annapatom Ans
WHTEepnpeTauMm  MOSyYeHHbIX  pe3ynbTaToB
namepeHun CBY ycTponcte ans nonyyeHus
OLEHOK NX XapaKTEPUCTHUK.

12. O6bemM gucuunnmHbl B 3a4eTHbIX eanHuuax/yac. — 3/108.

dopma NpoMeXyTOYHOW aTTecTauun: IK3aMeH.

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyaoemMKoCTb
Bug yuebHow paboTbl Bcero [lo cemecTtpam
1
AYOVUTOPHbIE 3aHATUSA
nekunu 12 12
B TOM 4uUCnheE: npakTuyeckme
nabopaTtopHbie 12 12
CamocTosaTenbHas paboTa 48 48
B TOM Yucne: kypcosas pabora (NpoekT)
dopma NpomMexXyTo4HONM aTTecTaumu 36 36
(3k3ameH — 4ac.)
UToro: 108 108

13.1. CopepxaHue UCLUNIIUHbI

n/n HanmeHoBaHue pasgena
CopepxaHue pasgena AnCuuniuHbl
ONCUNNNHBI

1. Jlekumn

11 lMpoBeneHne namepeHui n MeToguka namepeHun napametpos CBY ycTporicts
nepBuYHOM 06paboTKK (ycunutenen, aHTeHH, kabenen ceaswn). MNMepBuyHas obpaboTka
3KCNepUMEHTanbHbIX AaHHbIX. | pe3ynbTaToB M3MEPEHMWIN C UCMONb30BaHWEM BCTPOEHHOIO

nporpaMmmHoro obecne4YeHnss COBPEMEHHbIX U3MEPUTENbHBIX
npnbopos.

1.2 MHCcTpyMeHTbl aBTOMaTM3auum | ABToMaTtumaaums U3MepeHnii C MOMOLLIbIO BCTPOEHHOIO
N3MepeHUi 1 MHTepderchl nporpaMmmHoro obecne4YeHnss COBPEMEHHbIX U3MEPUTENbHbIX
cnopshxeHus c NOBM npunbopoe. Baanmogenctene NOBM ¢ nsameputenbHbiMu

npubopamu no nHtepdencam USB, RS232 nnn nokansHowm ceTtu.
MHaycTpuanbHble CTaHgapThl AN KOMMYHUKaLMK C
nameputensHboiMu MHCTpyMeHTamu — SCPI, GPIB, VISA.




1.3 CrtanfgapTbl Ha NpoBedeHne [JelcTBytoLmMe poccUinckme n MexayHapoaHbsle cTaHaapThl Ha
N3MepPEHU N TECTUPOBaHUE npoBeAeHNE N3MEPEHUI U cepTudmkaunto 06opyaoBaHUs.
CBM ycTtponcTs.
2. JlabopatopHble paboThl
2.1 Tektronix DP0O4102B MepBuyHasn obpaboTka AaHHbIX Ha Npubope, MHTepdENChI
MOAKITHOYEHNST ANA KCNopTa AaHHbIX, ynpaBreHne npubopom no
JIBC n USB.

2.2 Agilent DCA-X 86100D Wide MepBuyHas obpaboTka gaHHbIX Ha Npudope, UHTepdEeNChl

Band Osciloscope. NoAKMtoYeHNs Ans aKkcnopTa AaHHbIX, ypaBlieHne npudopom no
JIBC n USB.

2.3 Agilent PNA-I Network MepBuyHasn obpaboTka AaHHbIX Ha Npubope, MHTepdENChI

Analyzer N5230C NoAKMYeHUsa ANs aKcnopTa AaHHbIX, ypaBneHne npudopom no
JIBC n USB.

2.4. Agilent N9010A EXA Signal MNepBnyHas obpaboTka AaHHbLIX Ha Npubope, NHTepdeNnChI

Analizer NoaKmnoYeHUsa Ans aKkcnopTa AaHHbIX, ypasneHne npubopom no
JIBC n USB.

2.5. Keysight N5172B EXG Vector | lNepBuyHasa obpaboTka gaHHbIX Ha npubope, uHTepdenchl

Signal Generator NoaKMoYeHUsa Ans aKkcnopTa AaHHbIX, ynpasneHue npubopom no
JIBC n USB.

2.6. MocTtpoeHune nameputenbHoro | MocTpoeHune cTeHaa Anst NPOBEAEHMS UCMbITAHUIA MO OAHOMY U3
cTeHa ans nposefeHns pacCcMOTPEHHbIX CTaHAAPTOB (POCCUNCKOMY UK 3apybexxHomy) n
cepTUdUKaLMOHHbIX MOAroTOBKa OTYETA O NPOBEAEHHBIX U3MEPEHUSIX.
ncnbITaHUm

13.2. Tembl (pa3aenbl) AUCLUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTun (Yacos)

Ne | HaumeHoBaHue Tembl
CamocTtoaTenbH

n/n | (pasgena) AUCUUNAWHLI JNlekumm | Mpaktnyeckue | JlabopaTopHble ast pa6ora Bcero

lMpoBeaeHne namepeHnn n

o 8
1 nepeuYHO 06paboTkn 4 - - 12
9KCMEPUMEHTArbHbIX AaHHbIX.

MHCTpyMeHTbl aBTOMaTU3aumnm
2 N3MepeHNin N NHTepdENChI 4 - - 8 12
crnopsixxenusi ¢ NOBM

CTaHﬂ,aprl Ha nposeaeHune

3 N3MepPEHNIN N TECTUPOBAHMNE 4 8 12
CBM ycTtponcTs.

4 tektronix dpo4102b - - 3 6 9
agilent dca-x 86100d wide band i i 6 9
osciloscope.
agilent pna-I network analyzer

6 | n5230c i i 8 6 9
MocTpoeHne namepuTensHoOro

7 cTeHAa Anst NpoBeAeHus i i 3 6 9
cepTUPUKALNOHHBIX
UCMbITaHUN
UToro: 12 - 12 48 72

14. MeTogn4yeckne ykasaHua Ans o6yyarowWwmxcsi N0 OCBOEHUIO AUCLUNIIUHbI

[ns ycnewHoro OCBOEHUSI AUCUMMNNMHBI Heobxoauma perynsipHas M nnaHoMepHas
paboTa C KOHCMEKTOM NeKUuii U nutepaTypow, BbINONMHEHUE MNpaKTUYEcKUX n nabopaTopHbIX
pabor.

Nekummn npenctaenseTr coboll cucTemaTuyeckoe, MOcCreAoBaTeNlbHOE W3NoXeHue
yyebHoro Mmartepuana. Ha nekumsix oT cTydeHTa TpebyeTcsa He MpPOCTO BHMMaHWe, HO U
camocTosaiTenbHoe odopMneHne KoHcrekTa. KayecTBeHHbIW KOHCMEKT [OSKEeH Nerko
BOCMPUHMMATbLCA 3pUTENBHO, B €ro TeKCTe criegyeT cobnogaTb ab3aubl, BblAENATb 3aronoBKy,
NPoHyMepoBaTb (POPMYIibl, NOAYEPKHYTb TEPMUHbLI. PekomMeHOyeTcs 3anucbiBaTb He Kaxaoe
CMNoBO feKTopa, a nocTapaTbCs 3anucaTb €ro OCHOBHYH MbICMb, MCMNOMb3ysl MOHSATHbIE
COKpaLleHus.



[Mocne OKOHYaHMS NEKUMM HYXXHO NpOoCMaTpuBaTh KOHCMEKT NS onpeaeneHuns
MaTepwana, Bbi3blBaloLLero 3aTpyaHeHuUs ansa noHumManus. llocne atoro cnegyet obpaTtntbes K
pEKOMEHOYEMOW B HaACTOsILLEN nporpaMmme nutepatype C Lenbio YyriybrneHHoro usyveHus
npobnemHoro Bornpoca. B obuwem cnyyae paboTta nuuwb C OOHUM NUTEPATYPHLIM UCTOYHUKOM
4acTo 4BMSIETCA HeOOCTaTOMHOW AN MOMHOrO  MOHMMaHus, No3ToMy  Heobxoammo
npocMaTtpuBaTb HECKOSIbKO WCTOYHWKOB AONs Bblbopa TOro, KoTtopbld Hambornee MOnHO U
AOCTYNHO oOcCBellaeT u3yvyaembli Matepuan. B cnyyae ecnu npobnembl C MNOHMMaHWEM
ocTtanucb, HeobxoauMo 0b6paTUTbCs K MNpenogaBaTento Ha Onwxkanwen nexkuum c 3apaHee
chopMynMpOBaHHLIMK BONPOCaAMM.

Ana ycnewHoro OCBOEHUS NEKUMOHHOIo Kypca pekoMeHOyeTCHA perynsipHo MOBTOPATb
N3ydeHHbI MaTepuan, M MNpoBepsATb CBOM 3HAHMA OTBEYask Ha KOHTPOSibHblE BOMPOCHI B
pekomMeHayeMbIX y4eOHbIX Nocobusax.

MpakTuyeckue 3aHATUA NO3BOMSOT HAYYUMTbCHA MPUMEHATb TEOpeTUYecKne 3HaHuS,
NofyyYeHHble Ha NeKuMM Npu peLleHnn KOHKPETHbIX 3aaadv. YTobbl Hambonee paumoHarnbHO U
MOSMIHO WCNOSb30BaTb BCE BO3MOXHOCTM MNPAKTUYECKUX 3aHATUA ONs NOATOTOBKM K HUM
HeobxoamMmo pasobpaTb fiekuuio no  COOTBETCTBYWOLLEW TemMe UM O3HaKOMUTCH C
COOTBETCTBYHOLUUM pa3genom nutepatypbl. [1pu BbINONHEHUN NaBGopaTOPHbIX U NPaKTUYECKNX
paboT CTyaeHTbl OOSDKHbI NMPUMEHUTb MOMyYeHHble TeopeTudeckne 3HaHus Ang npoBeaeHus
peanbHbiX W3MepeHUn un o00paboTkM 3IKCNepUMEHTanNbHbIX [AaHHbIX Ha 00opyaoBaHMM.
MoagrotoBka K 3awuTte paboT [OMmKHa BKNOYATb MOBTOPEHME FEKLMOHHOIMo MaTtepuana u
paboTy ¢ npegnaraemon y4ebHon nutepaTypon. NepevyeHb KOHTPOSbHbLIX BOMPOCOB K 3aluTe
npuBOOMTCA B METOAMYECKUX YKasaHusX K nabopatopHon pabote. [Mpn odopmneHmum
NOACHUTENBLHOM 3anncku cnegyeT npuaepxmnsatbca npasun ECKL.

CamocTtosATenbHaa pabota cTygeHTOB cnocobcTByeT rnybokoMy yCBOEHMSI y4eBHOoro
MaTepuana u pasBuTuo HaBbIKOB camoobpasoBaHus. CamocTosiTenbHasa paboTa npeanonaraet
crnegyrowme cocrtaBnsowme:

e paboTa c TekcTamu: ydebHMKamu, cCnpaBOYHWKaMW, OOKyMeHTauuen K npubopam u C
AokyMeHTaumen ana gononHutensHoro MO ana MK, ncnonbayemoro ans ynpaesneHnsa u
06paboTKN AaHHbIX, @ Takke NpopaboTka KOHCNEKTOB NEKLUNNA;

BbINOSTHEHNE LOMALLUHUX 3a4aHuUM;

paboTa Hag TemamMu AnNa CaMOCTOSITENbHOTO N3y4eHus;

yyactme B paboTe CTyAeHYECKMX Hay4HbIX KOHhepeHL, onumnuag;

noaroToBKa K NpakTU4ecknm u nabopaTopHbIM paboTam, 3a4eTam 1 ak3ameHam.

Kpome nuTtepaTypbl M3 OCHOBHOrO CMMCKa pPEeKOMEHOYeTCsl CaMOCTOATENbHO
ncnonb3oBaTb AOMNOMHUTENbHYD. HesaBucumo oT Buaa ydvebHuka, pabota ¢ HUM [OSDKHA
NpPoOUCXoauTb B TeYeHue BCero cemectpa. dpdekTneHee pabotatb ¢ y4ebOHMKOM He nocne, a
nepen nekumnen.

B npouecce camocTtosiTenbHOM paboTbl crnegyeT 3aHMMaTb aKTUBHYHO MO3MUMI0 U
Nonb30BaTbCA HE TONbKO PEKOMEHO0BAHHOM NUTEPaTypon, HO N CaMOCTOATENbHO HANAEHHbIMU
UCTOYHMKaMW. [nsi NpOBEpKM 3HAHUA MO M3YYEeHHOW TemMe HeobxoaMmo OTBETUTb Ha
KOHTPOSbHblE BOMPOCHI, BblAaBaeMble MpenofaBaTesieM Ha NeKuMsix B KOHUEe W3yveHus
COOTBETCTBYHLLErO pasgena.

Mpn M3yyeHUn gUcuUMninHbl peKoMeHAYeTCA NCNONb30BaTb BO3MOXHOCTU CETU UHTEPHET AN

nosly4eHust 4oNOSTHUTENbHOM NHOpMaLUK No paccMaTpnBaemMomn Teme.

Mpn wucnonb3oBaHMM  OUCTAHUMOHHBLIX OBpasoBaTeSibHbIX TEXHOMOMMA U ANIEKTPOHHOro
0o0y4yeHnsa BbINOMHATL BCE YKasaHWda npenogaBaTtenen, BOBpPEMSA MNOAKMYATbCA K OHManH-
3aHATUSM, OTBETCTBEHHO NOAXOAUTD K BbINOSIHEHUIO 3a4aHUN AS11 CAMOCTOATENBbHON paboThl.



15. NMepevyeHb OCHOBHOM U [ONOSIHUTENBLHOW NUTEpPaTYpPbl, PECYPCOB UHTEPHET,
HeoO6XxoaUMbIX ANIA OCBOEHUA AUCLUNIIUHDI

a) OCHOBHas nutepaTypa:

Ne n/n | NIcTouHMK

Cmpaycmpyn, b.. 513bik npoepammuposaHus C++. CneyuansHoe usdaHue = The C++ programming

1. language. Special edition. / bbepH Cmpaycmpyn ; nep. ¢ aHesn. nod ped. H.H. MapmsiHosa .— Mocksa :
Buxom, 2015 .— 1135 c.

lMpama C. A3bik npoepammuposaHusi C++ : nekyuu u ynpaxHeHusi / CmueeH lNpama ; [nep. ¢ aHan.tO.U.
2. KopHueHrko, A.A. MopzayHosa ; nod ped. KO.H. ApmemeHko] .— 6-e u3d. — Mockea ; CaHkm-llemepbype ;
Kues : Bunbsimc, 2016 .— 1244 c.

0) gononHuTenbHasa nuTeparypa:
Ne n/n | cTOYHWMK
3 PaHHes . . smepumeribHbie UHGhopMayuoHHbIe cucmemsl : y4ebHuk / .. PaHHee .— Mocksea :
) Academia, 2010 .— 329, c.

B)UHPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumnanbHble pecypchbl
NHTEpPHET)™:
Nen/n | Pecypc
4 Standard Commands for Programmable Instruments (SCPI): SCPI-99
" | http://www.ivifoundation.org/docs/scpi-99.pdf
5. | VISA Implementation:VPP-4.3: The VISA Library http://www.ivifoundation.org/docs/vpp43_2016-02-26.pdf
6 Habop bubnuomek ssodalebigoda 10 Libraries Suite http://www.keysight.com/en/pd-1985909/io-libraries-
" | suite?cc=US&Ic=eng
TEKVISA CONNECTIVITY SOFTWARE — V4.1.1 http://www.keysight.com/en/pd-1985909/io-libraries-
suite?cc=US&Ic=eng

7.

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ans cCaMOCTOATeNIbHON paboThl

Ne n/n | IcTOYHWMK

lpama C. A3bik npoepammuposaHusi C++ : ekyuu u ynpaxHeHusi / CmuseH lNpama ; [nep. ¢ aHen.tO.U.
8. KoprueHko, A.A. MopayHosa ; nod ped. KO.H. ApmemeHko] .— 6-e u3d. — Mockea ; CaHkm-Ilemepbype ;
Kuee : Bunbsime, 2016 .— 1244 c.

17. ObpasoBaTenbHble TEXHOSIOMMU, UCNONb3yeMble NPU peannsaumm yueoHom
ANCLUUNIINHBI, BKITHOYasa AUCTaHUMOHHbIe oGpa3oBaTtenbHble TexHonorum (AOT,
3aneKTpoHHoe oby4yeHue (J0), cmewaHHOe OOyYeHue):

Cpepa paspabotkm MS Visual Studio, 6ubnuotekn ana cessm ¢ npubopamm Keysight 10
Libraries Suite n TEKVISA..

18. MaTepnanbHO-TEXHU4YECKOEe obecneyeHme ANCLUUNIIUHDI:
JTabopatopus B coctaBe: K ¢ yctaHoBneHHbiMM cpegon paspabotkm MS Visual Studio,

ounbnuotekamn ana ceasm ¢ npubopamm Keysight [0 Libraries Suite n  TEKVISA.
NameputenbHbie npunbopbl Agilent PNA-I Network Analyzer N5230C, Keysight DC Power
Supply UB031A, Tektronix DPO4102B Digital Osciloscope, Agilent DCA-X 86100D Wide Band
Osciloscope. Agilent N9010A EXA Signal Analizer, Keysight N5172B EXG Vector Signal
Generator.

19. OueHou4HbIe cpeacTBa ANns NPoBeAEeHUA TEKYLEen U NPOMEXYTOYHOM aTTecTauum

MopanoK OLEHKM OCBOEHWUs oGydyalowmumucs ydeGHOro matepuana onpegensieTcss co-
[iepXXaHneM crneayoLlmx pasaenos AUCLUMNINHBIL:

HanmeHoBaHue pasge-
Ne Komne- MuaukaTtop(bl) BOCTUXEHUSA KOMMe-
na gucuunnuHel (mogy- OueHouYHbIE cpeacTBa
n/n 1) TeHums(n) TeHuun
1 MpoBeaeHue OlK-1.1, | Bnageet 3HaHusaMu dyHOaMeHTanb- MpakTnyeckme 3aga-
" | n3MepeHun un MK-4.2, HbIX pasgenoB usnkn 1 pagnodu- HUSA




HanmeHoBaHue pasge-
No Komne- MHauvkaTop(bl) DOCTUXEHUSA KOMME-
na aucuunnuHel (mogy- OueHouHble cpeacTBa
n/n ns) TeHumsa(n) TeHUUn
nepBuYHON 06paboTKn MK-5.1 3MKM 1 MPUMEHSIET UX ONS pelleHus
3KCNepuMeHTanbHbIX Hay4HO-MCCnegoBaTeNnbCKMX 3agay
OaHHbIX.
MHCTpYMeEHTBI MK-4.2, Brnageet 3HaHMaMM 06 uHTEpdencax
aBToMaTu3aumm OlK-3.1, | nmogknioYeHns paguon3mMepuTEnbLHOro
> N3MepeHnin n OlK-3.3, | obopygoBaHust U nNpuMmeHeHun Kom- | [MpakTudeckue 3aga-
" | HTepdenchl MbIOTEPHBIX CETEN ANsl pelueHus 3a- HYA
cnopsikenus ¢ NOBM Jay npocdheccuoHansHOM AeATensHo-
cTn
AHanusnpyet nonyyYeHHble pe3syrb-
CrtaHgapTbl Ha npoBe-
o OlK-1.3 | TaTbl 1 gaeT ux PU3NYECKYI0 MHTEp-
OEHVE N3MEPEHUN U g MpakTuyeckune 3apa-
3 MK-4.2 npetaumio B KOHTEKCTe BblObpaHHOWM
TectTupoBaHue CBY ° HUS
- MK-5.2 obnactm npodeccuMoHanbHOM  Unu
YCTPOWCTB. 4
Hay4YHon cchepbl
[MepeyeHb BONPOCOB K
[MpomexyToyHas aTTecTauusi 3a4éeTy
dopmMa KOHTPONS — 3a4€T, 3K3aMeH lMepeyeHb BONPOCOB K
3K3aMeHyY

20. TunoBble oUueHO4YHbIE cpeaAcTBa U MeTOAMYEeCKMe MaTepuanbl, onpeaensirowme npo-
ueaypbl oLleHUBaHUA

20.1. TeKyLLM KOHTPOIb YCNEBaemMoCTH

KoHTponb ycrneBaemMocTV MO AUCUMMIIMHE OCYLLECTBNSETCS C MOMOLLbIO CrieaytoLmnx

OLIeHOYHbIX CPeACTB: NpakTu4eckne 3agaHus, pedeparol.
[MepeyeHb NpakTU4eCcKnx 3agaHun:

1.
2.

Nookw

8.

M3mepeHne napameTpoB MMMYIbCHBIX CUTHANoB BO BpeMeHHon obnactu

M3mepeHne n obpaboTka NMMHENHBLIX MATPUL paccesiHMs naccueHbIX anemeHtoB B CBY
AnanasoHe

M3mepeHne nepexoaHom xapaktepmucTukmn yeunutensa B CBY gmnanasoHe

M3mepeHne napameTpoB MMMNYMbCHBIX CUTHANOB B YaCTOTHOM obnactu

[Anarpammbl HANPaBNEHHOCTU U aHTEHHbIE U3MEPEHUSI B HYaCTOTHOM obnacTu
AnarpaMmmbl HanNpPaBfEHHOCTU U aHTEHHbIE U3MEPEHUS BO BpeMEHHOM obnactu
M3mepeHne pamanekTpuyeckon npoHumuaemoctm B CBY pgmanasoHe BOMHOBOAHbLIM
MeTo40M

ABTOMaTU3aLNA USMEPEHUMN NACCUBHbBIX (PUNTLTPOB

Tembl pecepaTos:

1. WHTepdenc GPIB gns B3aMmoaencTans ¢ nameputenbHbIMU npubopamu.

2. Peanusauma poctyna K u3MepuTenbHbiM npubopam C MCMonb30BaHMEM WHTepdenca
RS232.

3. [MpoTokon B3anmoaencTeus ¢ nameputenbHoiMn npudopamm VISA.

4. Wcnonb3oBaHue npotokona VISA B pasnnyHbiXx 43blkax MNporpaMMuMpoBaHus U
MaTemMaTU4YeCcKux nakeTax.

5. MexagyHapogHble  cTaHOapTbl,  pernaMeHTvpylowme  nposefeHue  U3MepeHUun
pagmMoTexXHMYecKkoro obopyaoBaHus.

6. Poccunckue cTaHZapThl, pernameHTupyoLime nposeneHne n3mMepeHni
pagmMoTexHmyeckoro obopyaoBaHus.

[MpakTnyeckne 3agaHNa  BbIMOMHAKOTCA CTyAeHTaMM Kak B ayautopusx, Tak W

CaMOCTOATEJIbHO. Pe3yanaTb| npenocTaBnsaTca npenogasatento. [lepexod K BbINOMHEHWUHO
cnegymowiero npaktn4eckoro 3agaHumda BO3MOXEH TOJIbKO MpU  yCIioBUA yCI'IGLIJHOI7I coayu

npeabioyLien.



3a pedbepat CTYAEHT Nony4aeT OLEHKY «3a4TEeHO», eCrin B HEM MNMOMHOCTLIO packpbiTa TeMa
M CTYOEHT B COCTOSIHUM OTBETUTb Ha [OMONHUTENbHbIE BOMPOCHI U OOBACHUTL CBA3b TEOpUW,
N3NOXXeHHOW B pedyepaTe C NPaKTUYECKUM NPUMEHEHMEM.

3a npakTuyeckyto paboTy CTyAeHT nonyyaeT OUEHKY «3a4yTeHO», €ecniiu  MOXeT
NPOOEMOHCTPUPOBATbL MPOLECC MNPOEKTUPOBAHUS CUCTEMbI CBSI3W, PacYeT €€ OCHOBHbIX
XapakTepucTuK, AaTb ¢uandeckoe OOBbACHEHWS MOYYEeHHbIM pe3ynbTaTaM W BHECTU B
nporpaMMmy Moaudukaumm no TpeboBaHuo NpenoaasaTens.

20.2. NMpomexyTo4yHasa aTTecTaums

I'Ipome>KyTqua;| arrecraumda no gncuuniimHe ocyuwecrtendeTcd € noMoulbo cneayrowmx
OLEHO4YHbIX CpeaCTB: BOMNPOCHI K 9K3aMeEHY.
I'Iepel-leHb BOIMPOCOB K 9K3aMeHY:

MeToguka nsmepeHun napametpos CBY ycunutenen.

MeToguka namepeHun napameTtpos CBY aHTeHH.

MeToauka namepenun napameTtpos CBY kabenen ceasm.

O6paboTka pe3ynbTaTtoB N3MEPEHUI C UCMONBb30BaHMEM BCTPOEHHOIO NPOrpamMMHOro

obecnevyeHnsa coBpeMeHHbIX N3MepUTeSbHbIX NPUOOPOB.

ABTOMaTM3aUMs U3MEPEHMUI C MOMOLLIbIO BCTPOEHHOrO NporpaMMHoro obecneyeHus

COBPEMEHHbIX N3MepUTENbHbIX NPUBOPOB.

Baaumopgenctaume NI3IBM ¢ nameputensHbiMm npubopamu no nHtepdgency USB.

Baaumopgencteume N3BM c nameputenbHbiMm npnbopamm no nHtepdency RS232.

Baaumopgenctaume N3BM ¢ nameputenbHbiMm Npnbopamm No nokarbHON CeTu.

WHaycTpuanbHbIn cTaHgapT ANg KOMMYyHUKauMmM ¢ U3MepuTeSibHbIMU MHCTPYMEHTaMn —

SCPI.

10.HaycTpuanbHbii cTaH4apT A1 KOMMYHUKaUMM ¢ U3MepuTenbHbIMU MHCTPYMEHTaMN —
GPIB.

11.MHgycTpuanbHbii CTaH4apT A1 KOMMYHUKaUMM ¢ U3MepuTenbHbIMU MHCTPYMEHTaMN —
VISA.

12. Lndpposble ocuunnorpadesl. lNepBrnyHas obpaboTka gaHHbIX Ha Npubope, nHTepencol
NoaKIYeHNs aAnsa aKkcnopTa AaHHbIX, ynpaeneHue no JIBC n USB.

13. AHanusaTopsbl Luenen. NeperyHas obpaboTka AaHHbIX Ha npubope, UHTepdEenco!
NoaKITYEHMS AN 3KcnopTa AaHHbIX, ynpaeneHue no JIBC n USB.

14. AHanusaTopbl curHanos. lNepBuyHas obpaboTka gaHHbIX HAa Npubope, NHTepdENCHI
NOOKITOYEHMS AN SKCnopTa AaHHbIX, ynpasneHne npubopom no JIBC n USB.

15. Ctpobockonuyecknin ocuunnorpad. NepBnyHasa obpaboTka AaHHbIX Ha npubope,
MHTepdEeNCbl NOAKNIYEHU ONA 3KCNopTa AaHHbIX, ynpasneHue npmbéopom no JIBC n
USB.

16.Kannbposka pagnonsmeputenbHbix npubopos CBY gnanasoHa BO BpeMeHHON obnacTu.

17.KannbpoBka paguonameputenbHbix npnbopos CBY gmnanasoHa B yacTtoTHOM obnacTtu.

18.Poccuiickne ctaHgapTbl Ha NpoBeAeHME n3MepeHui n TectuposaHne CBY yctponcTs.

19. MexxgyHapoaHble cTaHA4apTbl HA NpoBeAeHne namepeHun n tectuposaHne CBY
YCTPOWUCTB.

20.TpoBeaeHne cepTumKkaumoHHbIX ncnbltaHnin B CBY gnanasoHe.

PwbdPE

o
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OK3ameH npoBOANTCA B BUOE YCTHOIO OTBETA Ha BOMPOCHI, 3adaHHblE npenogaBsaTtersiemMm U3
CnncKa BOMPOCOB K 3K3aMeEHY.

[nsa oueHnBaHMsa pedynbTaToB 06y4YeHMs1 HA 9K3aMeHe UCMOMb3YTCA CriefytoLime nokasaTenu:
1) 3HaHue y4ebHOro matepuana v BnageHue NoHATUMHbLIM annapaToM Kypca;

2) ymMeHuMe CBA3bIBaTb TEOPUIO C NPAKTUKON;

3) yMeHue nnnicTpnpoBaTb OTBET NpuMepamMun, paktamu, AaHHbIMU Hay4HbIX UCCeAoBaHUN;
4) BnageHne HaBblkamMn NPOBEAEHNS COBPEMEHHOIO PaamModmn3nNyecKoro aKkCrnepmumMeHTa.



,D,J'IFI oueHnBaHNA pe3yrnbTaToB o6yquV|;| Ha 3K3aMeHe WnCnoJib3yeTcd 4-6annbHas LwWana:
«OTIIMYHO», «XOPOLWIO», «yOAOBIIETBOPUTESIBHO», KHEYOOBJIETBOPUTESIBHOY .
CooTHoLeHne n0Ka3aTene|7|, KpUTepmeB U LLKasbl OUeHNBaHNA pe3yribTaToB O6y‘-IeHVIFI.
YpoBeHb
Kputepum oueHMBaHns KoMNeTeHLNN chopmmupoBaH Llikana oueHoK
HOCTWU
KOMMeTeHUnn
Obyyarowutica 8 nosiHolU mepe ernadeem [OHIMUUHbBIM lNoebiweHHbI Ominu4Ho
annapamom OaHHOU obnacmu Hayku (meopemuyecKumu ypOBeHb
OCHOBamu OuUCUUMN/UHbI), €riocobeH  unIcmMpupos8ams
omeem npumepamu, hakmamu, OaHHbIMU Hay4YHbIX
uccriedosaHull, NMPUMeHSIMb meopemudyeckue 3HaHus Ors
peweHus npakmu4eckux 3aday 8 obnacmu
rPoeKmMuUpo8aHusi cucmem cesizu
Obyuvarowutica enabeem  MOHAMUUHBLIM  anmnapamom Gasosbiti Xopouwio
daHHoU obnacmu Hayku (meopemu4yeckumu OCHO8amu YpO8EHb
ducuyurnnuHel), crnocobeH unrcmpupogams  omeem
npumepamu,  donyckaem  Owubku  fpu  peweHuu
npakmu4eckux 3aday 8 objacmu  [POEKMUpPO8aHUs
cucmem cesi3u.
Ob6yyarowutics enadeem YacmuyHO MeopPeMUYECKUMU lMopoeosnbiti Y0doenemesopu-
ocHosamMu  OUCYUMIIUHbLI,  (hpaeMeHmapHo  crocobeH ypoBeHb mesnbHO
unncmpuposams  omeem  fipumepamu, — ¢hakmamu,
0aHHbIMU Hay4HbIX uccrnedosaHul,He ymeem pPUMEHSIMb
meopemuyeckue 3HaHusi Ornsl peuweHusl MpPakmu4yeckux
3aday 8 obriacmu MPOEKMUpPO8aHUsl cucmem ces3u
Obyuvarowutica demoHCMpupyem OMpbIBOYHbIE, - Heydoenemeopu-
ppazmeHmapHble 3HaHusi, doryckaem epybbie owubku, He mesibHO
ymMeem MpuMeHsimb meopemuyecKue 3HaHus Onsl peuweHust
npakmu4eckux 3aday 8 objacmu  [POEKMUpPO8aHUs
cucmem cesizu




