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1. Koa n HanmeHoBaHMe HanpaBneHus NOAroToBKu/cneynanbLHOCTM:
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2. Mpodmnb nogroToBku/cneymanmsauus:

Cucmembl meneKkoMMyHUKayul u paduoanekmpoHHoU 60pb6bi

3. KBanudumkaumsa BbINnyCcKHUKA: mMazucmp

4. ®opma oby4eHus: oyHas

5. Kacdbeppa, oTBevalLan 3a peanusaumio AUCLUNIINHBI: 3/1EKMPOHUKU
6. CocTtaBuTENM NporpaMmmbil:

Yckoe K., 0.¢b.-Mm.H., doueHm, KameHues O. K., acriupaHm

7. PekomeHaoBaHa:
HMC ¢pusuyeckozo pakynsmema 30.08.2021, Ne npomokona: 8

8. YuebHbIn roa: 2022/2023 Cemectp(bi): 1



9.lenu n 3agaum y4eb6HOM AUNCLUNIINHDI:

Llenbto gaHHOro kypca siBnsieTcs NofnyvyeHue 3HaHuin B obnactm namepeHun napameTpos,
TECTUPOBaHUSA, NPOBEPKN COOTBETCTBUIO CTaHAApTaM pagumoTeXHMYECKoro obopynoBaHus u
nepBuYHON 0B6pabOTKM IKCNEPUMEHTArbHbLIX AaHHbIX Ha COBPEMEHHbLIX WM3MEepUTENbHbIX
npubopax.

[Mocne ycnewHoro 3aBepLUeHUsI OAaHHOro Kypca CTyAeHTbl AOSMKHbl YMETb MpPOBOAUTb
N3MEPEHUs  XapakKTepUCTUK W  TecTupoBaHue o06OopyaoBaHMS MO POCCUACKUM W
MeXOyHapoaHbIM CTaHgapTam [Lf9 MPOMbLIWEHHbIX MPUMEHEHUA K UccrneaoBaTeNbCKUX
uenewn.

10. MecTo yyebHOM AncCUMNNUHBLI B cTpyKType OOI:

Ans  u3yyeHus OUCUMNAMHBI  CTYAEHTbl OOMKHbl obrnagaTb 3HaHMsIMM B obnactu
PaAMO3NEKTPOHMKN, (DU3NYECKOM U MONYNPOBOOAHUKOBON 3NEKTPOHUKM, TEOPETUYECKNX OCHOB
paanMoTexHUKK, anekTpoanHammkn CBY 1 anekTpomMarHMTHON COBMECTUMOCTM.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuunnuHe/Moaynto (3HaHUA, yYMeHwus,
HaBblKK), COOTHECEHHbIE C NMIIaHUPYEeMbIMU pe3yrbTaTaMu OCBOEHUsi o6pa3oBaTeNibHOWM
nporpaMmmbl (KOMNeTEeHLUMSAMU) U MHAUKATOPaMU UX OOCTUXKEHUA:

Kog HaseaHwue komne- Kopa(bl) WugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
TeHUUn

OrlK-1 | CnocobeH npume- | OMNK-1.1 | Bnageet 3HaHuaMM | 3HaTb: MMeTb MNpPeACTaBfleHME O CUCTeEME
HATb  dyHaameH- | OlNK-1.2 | dbyHgameHTanbHbIX | MEXAyHapoaHbIX U POCCUMCKUX CTaHZapToB B
TanbHble 3HaHus B | OMK-1.3 | pasgenoB uankn n | obnactm wuamepeHun. 3HaTb pPOCCUNACKUE U
obnactn umankm un paanonsnkm M | MexagyHapoAaHble  cTaHgapTel B obnactu
pagnounsnkn  ang NPUMEHsAEeT WX ANg | TeCTMpoBaHUs U uamepeHus napametpos CBY
peleHns HayyHo- pelleHns  Hay4yHO- | YCTPOWCTB.
uccrnegosaTenb- nccrnegoBaTenbCKUX
CKUX 3aga4, B TOM 3agau.
uncne B cdepe MpumeHsieT 3HaHuA | YMeTb: NpOBOAWUTb W3MEPEHUST NapameTpoB
negarornyeckon dyHOameHTanbHbix | CBY yCcTpOWCTB cornacHo MeXAayHapoAHbIM U
AEeATENBHOCTMU. pa3genoB OU3MKU U | POCCUACKMM CTaHZapTam.

pagmModmn3amnkm B

chepe neparoruye- | Bnagetb: MaTematMyeckum annapartom npo-
CKOW AeATeNbHOCTU. | BEAEHUS 3KCNEepUMEHTarbHbIX M3MEPEHUN OC-
Wcnonb3yeTr mate- | HOBHbIX napameTpos CBY ycTtponcTs.
mMaTuyeckne Moge-

nu, HeobxoauMble

AN pelweHns npo-

deccuoHarnbHbIX

3agav.

OrlK-3 | CnocobeH npume- | OlNK-3.1 | Bnageet coBpe- | 3HaTb:  MHCTPYMEHTbl  aBTomMaTusaumm wu
HATb coBpeMeHHble | OlMK-3.3 | MeHHbIM  NpuUKNaa- | uHTepdencel ana conpsbkeHusa ¢ [NOBM
WMHOPMALIMOHHEIE HbIM MNPOrpamMMHbIM | COBPEMEHHbIX U3MepUTENbHbIX NPUOOPOB.
TEXHOSOInMH, uc- obecneyeHnem, He-
nonb3oBaTb  KOM- obxooumbIiM ansa | YMeTb: npoBoauTb NEPBUYHYID  0BpaboTky
NblOTEPHbIE CETU U peLueHus 3agay | aKCMepuMeHTanbHbIX  AaHHbIX  WCMOMb3YHo
nporpaMmmHble npodeccnoHanbHON | BCTPOEHHOE nporpamMmmHoe obecneyeHve
npoaykTbl Ans pe- AesaTenbHOCTY. n3MepuTenbHbIX npmbopos.
LeHns 3agad Brnageetr 3HaHuaMu | B3anmopgencrtsoBaTtb c nU3MepuUTENbHbIMA
npodeccuoHanb- 06 nHTepdencax | npubopamm ¢ NMIBM ucnonb3ys mHTepdeEnChbl
HOW AeATEeNbHOCTY. nogkntoveHnss  pa- | USB unu nokanbHyt BbIYUCIIUTENBHYIO CETb.

ONON3MEPUTENTBHOTO

obopynoBaHus n | Bnagetb: 3HaHUSMK 06 MHTepdencax
NPUMEHEHUN  KOM- | MOLKIOYEHUS pagnon3mMepuUTENbHOMO
NbIOTEPHBIX  ceTel | obopynoBaHMs.

ONsl pelleHnst 3agad

npodeccroHasibHOn

AesTenbHocTH

MK-4 | CnocobeH npoBo- | [MK-4.2 | MNMpoBoauT akcnepu- | 3HaTb: METOOUKA WU3MEpPEeHWss napameTpoB
OnTb  nccneposa- MeHTarnbHble uc- | coppemeHHbix CBY yctponcts




HWSl, HanpaeneH-
Hble Ha peLueHune
uccrnegosaTenb-
CKMX 3ajad B pam-
Kax  peanusauum
Hay4yHOro (Hay4Ho-
TEXHUYECKOTrO, WH-
HOBALIMOHHOrO)
npoekta B obnactu
npodeccuoHarnb-
HOW OeATENbHOCTH

cnegoBaHus No 3a-
JaHHOM TemaTuKe,
yrpaenss  BbICOKO-
TEXHOMOTrMYHbIM
obopyaoBaHuem

YMeTb: MpoBOAWUTL W3MEPEHUST MNapamMeTpoB
cBy YCTPOWCTB c NCNosib30BaHNEM
COBPEMEHHbIX U3MEPUTESbHBLIX NPUOOPOB.

BnageTtb:  meTogonornmyeckum  annapatom
NpoBeaeHUs 9SKCrNepUMEHTanbHbIX W3MepPEHUN
OCHOBHbIX napameTpoB CBY ycTponcTs.

MK-5.1
MK-5.2

MK-5 | CnocobeH obpaba-
TbiBaTb, MHTeEpnpe-
TnpoBatb, OdOpPM-
nsaTe W NpeacTa.-
natb  npodgeccuo-
HanbHOMy  CO006-
liecTsy pesynbTa-
Tbl  MpPOBeAEHHbIX
nccnegoBaHum

O6pabatbiBaeT no-
nyYeHHble AaHHble C
NCMNONb30BaHNEM
COBPEMEHHBIX  Me-
TOOOB M Mporpamm-
Horo obecneyveHus.
AHanuanpyet nony-
YeHHble pe3ynbTaThbl
n gaet nx gusunye-
CKYl0  MHTepnpeTa-
UMI0 B KOHTEKCTe
BblOpaHHOM obnactu
npodeccnoHarnbHOn
Wnn Hay4yHou cdpepsbl

3HaTb: MeToaukm 00paboTkm
pes3ynbTaTtoB n3mepeHus
nccrnegyeMbix CUCTEM.

MONyYeHHbIX
napameTpoB

YMeTb: npoBoauTb  aHanu3 UM gaeaTb
PU3NYECKYID  MHTepnpeTaumio  MOMyYEHHbIX
pesynbTaTtoB uamepeHun CBY yctponcts.

Bnagetb: maTemaTudeckum annapaTtom Ans
WMHTEpNpeTauun  MOMyYEHHbIX  pe3ynbTaToB
namepeHun CBY ycTponcTB AN nonyyYyeHus
OLEHOK NX XapaKTEPUCTUK.

12. O6beM ancuunnuHbl B 3a4eTHbIX eguHuuyax/yac. — 3/108.

CDopma npome)KyTquoﬁ aTTeCTaluuNn. 3K3aMeH.

13. TpyaoemkocTb No BMaam yuyebHon paboTbl

TpygoemkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
1
AyaNTOPHbIE 3aHATUS
nekunu 12 12
B TOM yucne: npakTuyeckme
nabopaTtopHble 12 12
CamocTosTensHas paborta 48 48
B TOM 4Ymncrie: KypcoBas pabora (NpoekT)
dopma NpomexyTo4HOn aTTecTaLmm 36 36
(9k3ameH —  4ac.)
UToro: 108 108

13.1. CopepxaHue AUCLUUNIIUHbI

n/n HaumeHoBaHue pasgena
CopepxaHue pasgena AncuuniuHbl
ONCUNNNNHBI

1. Ilekuymn

1.1 lMpoBeaeHne namepeHnin n MeTtoanka namepenun napametpos CBY yctponcTs
nepBuYHOM 06paboTKK (ycunutenen, aHTeHH, kabenen ceaswn). MNMepBuyHasa obpaboTka
3KCNeprMeHTanbHbIX AaHHbIX. | Pe3yrnbTaToOB U3MEPEHMIN C UCMONb30BaHWEM BCTPOEHHOIO

NporpaMmHoro obecne4yeHnss COBPEMEHHbIX U3MEPUTENbHbIX
npmbopos.

1.2 MHCTpymeHThl aBTOMaTU3aumM | ABTomMaTtusaums n3mepeHnin ¢ NoMOLLbIO BCTPOEHHOIO
N3MepeHUn 1 MHTepdenchbl NporpaMMHOro obecneyeHnsi COBPEMEHHbIX N3MEPUTENBHbBIX
crnopsikenus ¢ N3BM npnbopoe. Baanmogencrtene NIOBM ¢ nameputensHbiMm

npubopamu no nHtepdencam USB, RS232 nnu nokansHow ceTtu.
WHaycTpuanbHble cTaHgapThl ANS KOMMYHUKaLLMK C
nameputensHoiMu uHcTpymeHtamm — SCPI, GPIB, VISA.




1.3 CraHgapTbl Ha NpoBeneHne [encTeytowwmne pocCUNCKME U MeXAyHapPOoaHble CTaHOaPTbl Ha
N3MepPEHNn N TECTUPOBaHNE npoBefeHne namepenHnin n ceptudukaumo obopyaoBaHus.
CBM ycTtponcTs.
2. JlabopatopHble paboThl
2.1 Tektronix DP0O4102B MepBuyHasn obpaboTka AaHHbIX Ha Npubope, MHTepdENChI
NOAKIIOYEHUsT 4N 3KCMopTa AaHHbIX, ynpaBreHne npubopom no
JIBC n USB.

2.2 Agilent DCA-X 86100D Wide MNepBnyHas obpaboTka gaHHbLIX Ha Npubope, NHTepdeNnChI

Band Osciloscope. NoAKMioYeHUsa Ans aKkcnopTa AaHHbIX, ypasneHne npubopom no
JIBC n USB.

2.3 Agilent PNA-I Network MepBuyHasn obpaboTka gaHHbLIX Ha Npubope, UHTepdencChl

Analyzer N5230C NOAKMIYEeHUa ANs 3KCnopTa AaHHbIX, ynpaBneHne npubopom no
JIBC n USB.

2.4, Agilent N9010A EXA Signal MepBuyHasn obpaboTka AaHHbIX Ha Npubope, MHTepdEeNChl

Analizer MOAKITHOYEHNST ANA KCMopTa AaHHbIX, ynpaBrneHue npubopom no
JIBC n USB.

2.5. Keysight N5172B EXG Vector | lNepBuyHasa obpaboTka gaHHbIX Ha Npubope, nHTepdenchl

Signal Generator MOAKITHOYEHNST ANA KCMopTa AaHHbIX, ynpaBrneHue npubopom no
JIBC n USB.

2.6. MocTtpoeHune nameputensHoro | MNocTpoeHne cTeHaa Anst NpoBeAEeHWS UCMbITaHUIA MO OOQHOMY U3
cTeHa ans nposefeHns pacCMOTPEHHbIX CTaHAAPTOB (POCCUMCKOMY UK 3apybexxHomy) n
cepTMdUKaLMOHHbIX noaroToBKa OTYETA O NPOBEAEHHBLIX N3MEPEHUSX.

MCNbITaHWI

13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUIA

Bugbl 3aHaTui (YacoB)
Ne | HaumeHoBaHue TeMbI
CamocTtosTenbH
n/n | (pasgena) oUCUUNAWHLI Jlekumm | lMpaktndeckue | JlabopaTopHble Bcero
as pabota
lMpoBeneHue namepeHui n
o 8

1 nepBu4YHO 00paboTKM 4 - -
3KCNepUMeHTalbHbIX AaHHbIX.
MHCTpyMeHTbI aBToMaTmu3auum

2 N3MepeHNin N NHTepdENChI 4 - - 8
crnopsixeHus ¢ NOBM
CraHgapTbl Ha npoBedeHne

3 n3MepeHnin n TecTupoBaHue 4 8
CBM yctponcTs.

4 tektronix dpo4102b - - 3 6
agilent dca-x 86100d wide band i i 6
osciloscope.

6 agilent pna-l network analyzer i ) 3 6
n5230c
lNocTpoeHne nsmepuTenbHOro
cTeHAa Anst NpoBeAeHus

7 - - 3 6
cepTUUKaLMOHHBIX
UCNbITaHUN
UToro: 12 - 12 48 72

14. MeTogu4eckue ykasaHus Ansi o6y4arowWwmxcsi N0 0CBOEHUIO ANCLUNIUHbI

[ns ycnewHoro OCBOEHMSI AUCUMMNNMHBbI Heobxoauma perynsipHas M nnaHoMepHas
paboTa C KOHCMEKTOM NeKuuii U nutepaTypow, BbINONMHEHUE MNpaKTUYEcKUX M nabopaTopHbIX
pabor.

INekummn npegcrtaBnsieT coboll cucTemaTuyeckoe, MOCNeAoBaTENbHOE WU3NOXeHWe
yyebHoro martepuana. Ha nekumsix oT cTygeHTa TpebyeTca He NpPOCTO BHMMaHWE, HO U
camocTosiTenbHoe odopMneHne KoHcrekta. KayecTBeHHbIW KOHCMEKT [OMKEeH Nerko
BOCMNPUHMMATbLCA 3pUTENBHO, B €ro TeKCTe criegyeT cobnogaTh ab3aubl, BblAENATb 3arofoBKy,
NpoHyMepoBaTb (POPMYIibl, NMOAYEPKHYTb TEPMUHbLI. PekomMeHOyeTcs 3anucbiBaTb He Kaxaoe
CrNoBO feKTopa, a nocTapaTbCs 3anucaTb €ro OCHOBHYK MbICMb, MCMNOMb3ysli MOHSATHbIE
COKpaLLeHus.



[Mocne OKOHYaHWMS NEKUMW HYXXHO MpOoCMaTpuBaTh KOHCMEKT ANs  onpeaeneHus
MaTepuana, Bbi3blBaloLLero 3aTpyaHeHms ansa noHnmanus. lNocne atoro cnegyet obpatutbes K
peKOMeHOYEMOW B HACTOSILLEN nporpaMmme nutepatype C uenbio yrnybneHHoro msyveHus
npobnemHoro Bornpoca. B obuwem cnyyae paboTta nuuwb ¢ OOHUM NUTEPATYPHLIM UCTOYHUKOM
4acTo 4BMSETCA HEeOOCTaTOMHOW ANs  MOSIHOrO  MOHUMaHus, MNo3TOMy  HeobxoouMmo
npocMaTtpuBaTb HECKOSIbKO WCTOYHWKOB ANs Bblibopa TOro, KoTtopbld Hamboriee MnomnHO U
AOCTYNHO OcCBellaeT u3y4yaeMbli Matepuan. B cnyyae ecnu npobnembl C MNOHMMaHMEM
ocTanucb, HeobxoanMMO oBpaTUTbCA K NpenogaBaTento Ha OGnuxkanwen nekumm c 3apaHee
chopMynMpPOBaHHLIMM BONPOCaMMU.

[na ycnewHoro oCBOEHUS NEKUMOHHOIo Kypca pekoOMeHOYyeTCs peryrisipHO MoBTOPATb
N3ydeHHbI MaTtepuan, U NpoBepsTb CBOM 3HAHUSA OTBEYas Ha KOHTPOSibHble BOMPOCHI B
pekomMeHayeMbIX y4eOHbIX Nocobusx.

MpakTnyeckne 3aHATUA MO3BOMAKT HAyYUTbCSA NPUMEHATb TEOpeTUYEeCcKUe 3HaHuS,
NofnyyYeHHble Ha NeKUMU NpU peLleHnn KOHKPETHbIX 3adady. YTobbl Hambonee paumoHarnbHO U
MOSMIHO WCNOSIb30BaTb BCE BO3MOXHOCTM MNPAKTUYECKUX 3aHATUA ONs NOATOTOBKM K HUM
HeobxoouMMo pasobpaTb Nekuuto Nno  COOTBETCTBYKOLLEW TemMe U O3HAaKOMUTCA C
COOTBETCTBYHOLUUM pasgenom nutepatypbl. [py BbINONHEHUN NTAGOPATOPHbBIX U NPAKTUYECKMX
paboT CTyAeHTbl OOSDKHbI NMPUMEHUTb MOMyYeHHble TeopeTudeckne 3HaHus And npoBeaeHus
peanbHbiX W3MepeHun un o00paboTkM IKCNepUMEHTanNbHbIX [AaHHbIX Ha 06opyaAoBaHMM.
MoagrotoBka K 3awuTe paboT [OrKHaA BKNOYATb MOBTOPEHME JEKUMOHHOro maTepuana u
paboTy ¢ npegnaraemon y4ebHon nutepaTypon. NepevyeHb KOHTPOSbHbLIX BOMPOCOB K 3aluTe
npuBOOMTCA B METOAUYECKUX YKa3aHMsX K nabopatopHon pabote. [Mpn odopmneHmum
NOACHUTENBLHOWM 3anncku cnegyet npuaepxmnsatbca npasun ECKL.

CamocTtosiTenbHaa pabota cTygeHTOB cnocobCcTByeT rnybokoMy yCBOEHUsI y4ebHOoro
MaTepuana u pasBuTuo HaBbIKOB camoobpasoBaHus. CamocTosTenbHasa paboTa npeanonaraet
cnegyrolmne cocrtaBnstowme:

e paboTa c TekcTamu: yvyebHMKkamu, CnpaBOYHMKaMW, OOKyMeHTauuen K npubopam u c
AokyMeHTauuen ana gononHutensHoro MO ana MK, ncnonb3yemoro ans ynpaeneHns u
06paboTKn AaHHbIX, a Takke NpopaboTka KOHCMEKTOB NEKLUNNA;

BbINOSTHEHNE AOMALLUHUX 3af4aHuN;

paboTa Hag TemamMu AN CaMOCTOSTENbHOMO N3y4YeHUs:;

yyacTtume B paboTe CTyAeHYEeCKMX Hay4HbIX KOHpEepPEHLMA, onumnuag;

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

Kpome nuTtepaTypbl M3 OCHOBHOrO CMMCKa pPEeKOMEeHOYeTCsl CaMOCTOATENbHO
ncnonb3oBaTb AOMOMHUTENbHYKD. HesaBucumo oOT Buaa y4vyebHuka, pabota C HUM OOSDKHA
npoucxoauTb B TeYeHue BCero cemectpa. OhdektnsHee paboTtatb C y4ebHMKOM He nocne, a
nepen nekumnen.

B npouecce camocTtosiTenbHOM paboThl crnegyeT 3aHMMaTb aKTUBHYH MO3WLNIO U
Nonb30BaTbCA HE TONbKO PEKOMEHOO0BAHHOM NUTEPaTypoOn, HO N CaMOCTOATENbHO HANAEHHbIMU
UCTOYHMKaMW. [nsi NpOBEpKM 3HaAHUA MO M3YYEeHHOW Teme HeobxogMmMo OTBETUTb Ha
KOHTPOSbHblE BOMPOCHI, BblAaBaeMble MpernofaBaTerieM Ha NeKUMsaX B KOHUE W3YyYeHUs
COOTBETCTBYHOLLErO pasgena.

Mpn M3y4yeHUn gucumninHbl peKOMeHAYEeTCA NCNONb30BaTb BO3MOXHOCTU CETU UHTEPHET Ans

nonyvyeHunsa OONOSTHUTESTbHON I/lHCbOpMaLI,I/II/I no paCCManMBaeMOVI TEME.

I'Ipm ncnonb3oBaHMM OUCTAHLUMOHHbBLIX O6pa3OBaTeJ'IbeIX TEXHONOrMnN U ONEKTPOHHOIo
O6y‘-IeHI/IFI BbIMOJIHATL BCE€ YKa3aHUA npeno,u,aBaTeneVl, BOBpeMA NOAKIYaTbCA K OHNamnH-
3aHATUAM, OTBETCTBEHHO NOAXOAMTb K BbIMONIHEHWIO 3a4aHWUN ONS CAMOCTOSATESNTbHOM pa6OTbI.



15. NepeyeHb OCHOBHOM U AONONIHUTENILHOW NUTEpPaTypbl, PECYPCOB UHTEPHET,
HeobXoAUMbIX ANl OCBOEHUSI AUCLMUMIIUHbI

a) OCHOBHas nutepaTypa:

Ne n/n | NIcTouHMK

Cmpaycmpyn, b.. 53bik npoepammuposaHusi C++. CneyuanbHoe usdaHue = The C++ programming

1. language. Special edition. / bbepH Cmpaycmpyn ; nep. ¢ aHes. nod ped. H.H. MapmesiHosa .— Mocksa :
burom, 2015 .— 1135 c.

lpama C. A3bik npoepammuposaHusi C++ : nekyuu u ynpaxHeHusi / CmueeH lNpama ; [nep. ¢ aHen.tO.U.
2. KoprueHrko, A.A. MopayHosa ; nod ped. KO.H. ApmemeHko] .— 6-e u3d. — Mockea ; CaHkm-llemepbype ;
Kuee : Bunbsimc, 2016 .— 1244 c.

0) gononHuTenbHasa nuTeparypa:
Ne n/n | IcTOYHKMK
3 PanHes I". . UamepumernbHbie UHGhOpMayUuoHHbIe cucmemsl | y4ebHuk / I.I. PaHHes .— Mocksea :
: Academia, 2010 .— 329, c.

B)UHPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumnanbHbie pecypchbl
NHTEPHET)":
Ne n/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 6ubnuomek ssodalebigoda 10 Libraries Suite http://www.keysight.com/en/pd-1985909/io-libraries-
" | suite?cc=US&lc=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 caMoCToATeNIbHOW pa6oThl

Ne n/n | icTouHMK

lpama C. 513bik npoepammuposaHusi C++ : nekyuu u yrpaxHeHusi / CmueeH lNpama ; [nep. ¢ aHan.tO.U.
8. KopHuenko, A.A. MopzayHosa ; nod ped. HO.H. ApmemeHko] .— 6-e u3d. — Mockea ; CaHkm-llemepbype ;
Kuee : Bunbsivc, 2016 .— 1244 c.

17. Obpa3soBaTenbHble TEXHOSIOrMU, UCNONb3yeMble NpU peanusauyum y4eoHomn
ANCLUNSINHBI, BKNOYasa AUCTaHLUMOHHbIe obpa3oBaTtenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cMewaHHOe OOy4YeHue):

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

18. MaTepnanbHoO-TeXHUYeCKoe obecneyeHme AUCLUNIINHDI:
JTabopaTopusa B coctaBe: K ¢ ycTaHoBneHHbIMM cpegon paspabotkm MS Visual Studio,

oubnuotekamn pansa ceasn ¢ npubopammu Keysight 10 Libraries Suite n  TEKVISA.
N3meputenbHble npunbopsbl Agilent PNA-I Network Analyzer N5230C, Keysight DC Power
Supply U8031A, 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 ANs NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopanoK OLEHKM OCBOEHWUS obyyarolmmMmucs y4eGHOro martepuana onpefensieTcss co-
[iepXXaHneM creayoLmx pasaenos AUCLUUNMUHBIL:

HanmeHoBaHue pasge-
Ne Komne- WHavkaTop(bl) AOCTUXEHUS KOMMe-
na aucuunnuHel (Mogy- OueHouHble cpeacTBa
n/n ns) TeHUmsA(n) TeHUUn
1 MpoBeaeHue OlNK-1.1, | Bnageet 3HaHusMu dyHOaMeHTanb- MpakTnyeckme 3aga-
" | namepeHui n MK-4.2, HbIX pasfgenos usvku 1 paguodu- HKUA




HaunmeHoBaHwue pasge-
Ne pasn Komne- MHankaTop(bl) AOCTUXEHMST KOMME-
na gucuunnuHel (mogy- OueHouHbIE cpeacTBa
n/n ns) TeHumsa(n) TeHUumn
nepBuYHON 06paboTKn MK-5.1 3MKM 1 MPUMEHSIET UX ONS pelleHus
3KCNepMMeHTarnbHbIX Hay4HO-UccneaoBaTenbCKNX 3agay
OaHHbIX.
UHCTpymMeHTbI MK-4.2, Bnageet 3HaHuMaAMM 06 uHTEpdencax
aBTomMaTtmsaumm OrllK-3.1, | noakno4eHnst paguon3MepuTeNbHOro
> n3mMepeHni n OlK-3.3, | obopygooBaHust U npumeHeHun kom- | [MpakTudeckue 3aga-
" | uHTepdencsl NblOTEPHbIX CeTel ANdA pelleHus 3a- HUA
cnopsikenus ¢ NOBM Jay npocdheccuoHansHOM AeATensHo-
cTH
AHanM3npyeT MornyyYeHHble pe3yrb-
CrangapTbl Ha npoBe-
[IEHVME U3MEPEHI 1 OlK-1.3 | TaTbl U gaeT Ux PUINYECKYID MHTEp- Mpakryeckue 3ana
3 P MK-4.2 npeTaumio B KOHTEKCTe BblOpaHHOW P
TecTupoBaHne CBY ° HUSA
_ MK-5.2 obnactm npocdpeccrMoHaneHOW UMK
YCTPOMCTB. .
Hay4YHon cchepbl
[MepeyeHb BONPOCOB K
[MpomexyToyHasa aTTecTtaums 3a4éTy
dopma KOHTPOrs — 3a4€T, aK3ameH lMepeyeHb BOMPOCOB K
3K3aMeHy

20. TunoBble oUueHO4YHbIE cCpeACTBa U MeToAUYECKMe MaTepuanbl, onpegensirowme npo-
ueaypbl oLeHUBaHUA

20.1. TeKyLLMn KOHTPOIb yCNeBaeMoCTHn

KoHTponb ycneBaeMocTV MO AUCUMMIIMHE OCYLLECTBMNSETCS C MOMOLLbIO CrieaytLmnx

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

1.
2.

Nookw

8.

M3mepeHne napameTpoB MMMYIIbCHbIX CUrHanoB BO BpeMeHHon obnactu

M3mepeHne n obpaboTka NMMHENHBLIX MATPUL paccesHUs naccueHbIX anemeHtToB B CBY
AnanasoHe

M3mepeHne nepexoaHom xapaktepmucTukmn ycunutensa B CBY gmnanasoHe

M3mepeHne napameTpoB MMMYIIbCHbIX CUTHANoB B YacTOTHOW obnacTtu

[Anarpammbl HANPaBNEHHOCTM U aHTEHHbIE U3MEPEHUS B HYaCTOTHOM obnacTu
AnarpaMmmbl HaNpPaBfEHHOCTN U aHTEHHbIE U3MEPEHUSI BO BpeMeHHOM obnactu
M3mepeHne pamanekTpuyeckon npoHumuaemoctm B CBY pgmanasoHe BOMHOBOAHbLIM
MeTo40M

ABTOMaTU3aLUNA U3SMEPEHUIN NACCUBHbBIX (PUbTPOB

Tembl pecepaTos:

1. WHTepdenc GPIB gns B3aMmogencTauns ¢ nsmeputenbHbIMn npubopamu.

2. Peanusauma poctyna K uU3MepuTenbHbiM npubopam C MCMonb30BaHMEM WHTepdenca
RS232.

3. [MpoTokon B3anmMoaencTeus ¢ nameputenbHoiMn npudopamm VISA.

4. Wcnonb3oBaHue npotokona VISA B pasnnyHbiX 43blkax MNporpaMMupoBaHus U
MaTeMaTMYeCKNX NakeTax.

5. MexayHapogHble  CTaHgapTbl,  pernamMeHTuMpylowue  NpoBedeHuMe  U3MEpPEHUN
paguMoTexHU4Yeckoro obopynoBaHus.

6. Poccuinckue cTaHZapThl, pernamMmeHTupyroLime nposegeHue n3MepeHni
pagmMoTexHUYeckoro obopyaoBaHus.

lMpakTnyeckne 3agaHWsa  BbIMOMHAOTCA CTyAeHTaMW Kak B ayguTopusix, TaKk U

CaMOCTOATEJIbHO. Pe3yanaTb| npenocTaeBnaTca npenogasatento. [lepexoq K BbIMOSIHEHUIO
cneagywwiero npaktn4eckoro 3agaHmda BO3MOXEH TOJIbKO TMpuU ycnoBuun yCI'IeLIJHOI7I coayu

npeabiayLien.



3a pedrepaT CTyAeHT noryvyaeT OLEHKY «3a4TeHO», eCnu B HEM MOSTHOCTLIO pacKpbiTa Tema
N CTYOEHT B COCTOSIHAM OTBETUTb Ha OOMNOSTHUTENbHbIE BOMNPOCHI N OOBACHUTL CBA3b TEOPUMU,
N3N0XXEeHHOWN B pechepaTe C NPakTU4ECKUM NPUMEHEHNEM.

3a npaktnyeckyto paboTy CTyoeHT nomnydaeT OUEHKY «3a4yTeHO», €Ccrnn  MOXeT
NPOAEMOHCTPUPOBATL MPOLECC MNPOEKTUPOBAHUS CUCTEMbI CBSI3UM, PaCYET €€ OCHOBHbIX
XapakTepuctuk, natb usanyeckoe OOBbACHEHUS MOYYEHHbIM pe3ynbTaTaM U BHECTU B
nporpammy mogudukaumm no TpeboBaHUio NpenogasaTens.

20.2. NpomexyTo4yHasa atrecTaums

MpomexyToyHas atTectaums Nno AUCLUMNIMHE OCYLLECTBNSETCS C NMOMOLLbI CNeayHLmnx
OLIEHOYHbIX CPEACTB: BOMPOCHI K 9K3aMeHY.
MepeyeHb BOMPOCOB K 9K3aMeHy:

1. MeTtoawnka namepeHun napametpos CBY ycunurtenen.

2. MeTtoauka namepeHunin napametpos CBY aHTeHH.

3. MeTtoguka namepenun napametpos CBY kabenewn ceasu.

4. Ob6paboTka pesynbTaToB U3MEPEHUI C UCMONb30BaHMEM BCTPOEHHOIO NPOrpamMMHOro
obecneyeHnsa COBpPEMEHHbIX M3MEPUTESbHbIX NPUBOPOB.

5. ABTOMaTu3aums U3mMepeHun ¢ NOMOLLbI0 BCTPOEHHOIo NPOrpamMmMHOro obecneyeHns
COBPEMEHHbIX U3MepUTENbHbIX MPUHOPOB.

6. B3anmopewncteue NOBM ¢ nameputensHoimm npudopamm no nHtepdpency USB.

7. Bsanmopewncteue NOBM ¢ nameputensHoeiMm npubopamm no nHtepdency RS232.

8. Bsaumopgencteue N3BM ¢ nameputenbHbiMu npubopamm no nokanbHOW CETU.

9. MHpycTpmanbHbIn CTaH4apT AN KOMMYHUKAUUN C N3MEPUTENbHBIMU UHCTPYMEHTaMN —
SCPI.

10. HaycTpuanbHbIi cTaHgapT 418 KOMMYHUKaUMmM ¢ n3mepuTenbHbIMU MHCTPYMEHTaMn —
GPIB.

11.HaycTpuanbHbIi cTaHg4apT 48 KOMMYHUKaUMmM ¢ n3mepuTenbHbIMU MHCTPYMEHTaMN —
VISA.

12. LUndpposble ocuunnorpadesl. lNepernyHas obpaboTka gaHHbIX Ha Npubope, nHTepdencsl
NoaKIYEHMS AN 3KcnopTa AaHHbIX, ynpasneHue no JIBC n USB.

13. AHanusaTopsbl Lenen. NepsryHas obpaboTka AaHHbIX Ha npubope, uHTepdenco!
NOaKITYEHMS AN SKcnopTa AaHHbIX, ynpasneHue no JIBC n USB.

14. AHanusaTopbl curHanos. lNepBuyHas obpaboTka faHHbIX Ha Npubope, NHTepdenchl
NOOKIMOYEHMS AN SKCnopTa AaHHbIX, ynpasneHne npubopom no J1IBC n USB.

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

16.Kannbposka pagnonsmeputenbHbix npubopos CBY gnanasoHa BO BpeMeHHON obnacTu.

17.Kannbposka paguonameputenbHbix npnbopos CBY gnanasoHa B yacTtoTHOM obnacTtu.

18.Poccuiickne ctaHgapTbl HA NPoBeEAEHME N3MepPEHUI 1 TecTupoBaHue CBY yctponcTs.

19. MexxagyHapoaHble CTaHAapTbl HA NpoBeAeHne n3MepeHun n tectuposaHne CBY
YCTPOWCTB.

20.TpoBeaeHne cepTudmKaumoHHbIX ucnbltaHnn B CBY gnanasoHe.

Ok3ameH npoBOONTCA B BUOE YCTHOIo OTBE€Ta Ha BOMPOCHI, 3a4aHHbIE npenogaBarteriemMm U3
CnncKa BOMpPOCOB K 3K3aMeEHyY.

[nsa oueHnBaHMsa pesynbTaToB 0O6y4YeHUs Ha SK3aMeHe UCMOMb3YTCA criefyoLme nokasartenu:
1) 3HaHue y4ebHOro matepuana v BnageHue NoHATUMHbLIM annapaToM Kypca;

2) ymeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;

3) yMeHune nnnicTpnpoBaTb OTBET NpuMepamMu, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) BnageHne HaBblkamMn NPOBEeAEHNSI COBPEMEHHOIO PagModun3nNYecKoro aKkCnepmmMeHTa.



,D,J'IFI oueHunBaHNA pe3ynbTaToB O6y'-IeHVIFI Ha 3K3aMeHe WnCMnoJib3yeTCA 4-6annbHasa wWwana:
«OTIIMYHO», «XOPOLWIO», «yOOBNETBOPUTESIBHO», KHEYAOBJ1IETBOPUTEIIBHOY.
CooTHoLeHne n0Ka3aTene|7|, KputepuesB U LWKalbl OUeHBaHNA PE3yIibTaToB 06yqu|/|;|.
YpoBeHb
Kputepum oueHMBaHns KoMNeTeHLNI chopmmpoBaH LLikana oueHoK
HOCTWU
KOMMeTeHunn
Obyyvarowutica 8 nosiHolU mepe ernadeem [[OHIMUUHbBIM lNoebiweHHbI Ominu4Ho
annapamom OaHHOU obnacmu Hayku (meopemuyecKumu ypOBeHb
ocHosaMu OucCUurnuHbl), crocobeH  umIcmpuposams
omeem npumepamu, hakmamu, OaHHbIMU Hay4YHbIX
uccriedosaHull, NMPUMeHSIMb mMeopemudyeckue 3HaHus Ors
peweHus npakmu4eckux 3aday 8 obnacmu
rPoeKmMUpo8aHuUs cucmem cesizu
Obyuvarowutica enadeem  MOHAMUUHbLIM  anmnapamom Gasosbiti Xopouwio
OaHHoU obnacmu Hayku (meopemu4yeckumu OCHO8aMu YpPO8EHb
AucyurnuHel), crnocobeH unrecmpupogams  omeem
npumepamu,  donyckaem  OwubKku  fpu  peweHuu
npakmu4eckux 3aday 8 objacmu  [POEKMUpPO8aHUs
cucmem cesi3u.
Ob6yyarowutics enadeem yYacmuyHO MeopemuUYecKUMU lMopoeosnbiti Y0doenemeopu-
ocHosamMu  OUCYUMIUHbLI,  (hpaecMeHmapHo  crocobeH ypOBeHb mesnbHO
unncmpuposams  omeem  fipumepamu,  ¢hakmamu,
0aHHbIMU Hay4HbIX uccriedosaHull,He ymeem npUMEHSIMb
meopemuyeckue 3HaHusi Ornsl peweHusl MpPakmuyeckux
3aday 8 obriacmu MPoOeKMuUpPoBaHUsi cucmem C8s3uU
Obyuvarowutica demoHCMpupyem OMpbIBOYHbIE, - Heydoenemeopu-
ppazmeHmapHble 3HaHusi, doryckaem epybbie owubku, He mesibHO
ymeem MpuMeHsimb meopemuyecKue 3HaHus Onsl peuweHust
npakmuyeckux 3ada4 6 obnacmu npoeKmMupoBaHus
cucmem cesizu




