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1. IEJHA OCBOEHMA JUCHUITJIMHbI

Jlucuuniuaa "MeTposiorus, cTaHgapTu3aimus U cepTUduKanus B HWHPOKOMMYHHUKALHUSX'
obOecnieyuBaeT MOATOTOBKY CHEIHAUCTa B 00JIACTH METPOJIOTHYECKOTO OOeCreYeHHs, TEXHHYECKHX
U3MEPEHUH, CTaHAapTU3aLMU U CepTUGHUKAIIUN IPUMEHUTENBLHO K 3a/1a4aM pa3paboTKH, IIPOU3BOJICTBA
1 SKCILTyaTalli UH(QOKOMMYHHKAIIMOHHBIX CPE/ICTB.

IlenssMu ocBOeHHMsI IMCUMILIMHBI "MeTposorus, craHfaptuszauus W cepTudukanus B

UH(GOKOMMYHHUKAIUAX'" SBIISIFOTCS:

1. W3ydeHue OCHOB METPOJIOTHH, CTAHIAPTU3AIMH U CePTUDUKAIIHH.

2. O3HaKOMJIEHHE C OCHOBAMH CTaHIAPTH3ALUU U CEPTUPHKAIIMU CPEJICTB U3MEPEHHIA, KOHTPOJIS U
UCIIBITAHUH.
®opMHUpOBaHUE NPAKTHYECKUX HABBIKOB pabOThI ¢ U3MEPHUTEILHEIMHU PUOOpaMHU.
[ToaroroBka B 06J1aCTH METPOJIOTHH, CTAaHIAPTU3AIMH U cepTUQUKALIMH I TPO(PeCCHOHAIBHOM
JEATEIbHOCTH CIEHAIACTA.

B W

2.MECTO JUCIIMII/IMHBI B CTPYKTYPE OIIOII

Jucuunnuna "Metponorus, craHmaptu3anys v ceprudukanus B HHPOKOMMYHHKaLUsX"
OTHOCUTCS K 6a30BbIM nucnuniaam — b1.5.14.

B3aumocBs3b ¢ APYrHMH JHCUHUIIHHAMH

Kypc "Mertponorus, craHaapTHzanus M ceprudHUKaips B HHPOKOMMYHHKAIUSIX '
OCHOBbIBa€TCs Ha 3HaHUM "Maremaruku", "®usuku'", "Dnextponuku”, "Teopun BeposSTHOCTEH H
MaTreMaTH4eCKOW CTaTUCTUKU", "CXEMOTEeXHHKH TeJIeKOMMYHHKAIMOHHBIX YycTpoicTB", "Teopuu
SJICKTPUYCCKUX HeneH" W sBmdeTcs 06a30BBIM A U3ydeHHs «METOMOB M YCTPOMCTB Iepeaayu
CHTHAIOBY, «MeTOJI0B M yCTPOHCTB IPUEMA CUTHAJIOBY», K ABTOMaTH3HPOBAHHBIX CHCTEM H3MEPEHHH B
MH(POKOMMYHHKAIIMOHHON TeXHHUKe», «COBPEMEHHBIX CHCTEM IIOIBHKHOM CBSI3H», « TeeBUACHUS.

3. KOMIIETEHIIUHA OBYYAIOILIEIOCsl, ®OPMUPYEMBIE
B PE3YJIbTATE OCBOEHUS TUCHUITJIMHBI

B pesynprare ocBOeHMSA AMCHMIUIMHBI "MeETpPONIOTHs, CTaHAapTH3alks U cepTHOHKALHA B
nHbOKOMMYHHUKaLKAX" oOydaromuiics JOoDKeH 06iafarh CIEAYIOMUMH 0OIEnpohecCHOHATBHBIMH
(OIIK) u npodeccuonansHbiMu komuereHusamu (I1K):

® CIOCOOHOCTBIO K CAMOOpPraHM3aluu 1 camoobpazosanuio OK-7
®  CHOCOOHOCTBIO NPOBOAUTH HHCTPYMEHTAIbHBIE H3MEPEHHUS, UCTIONIb3yEMbIE B 00JIaCTH
MH()OKOMMYHHKAIIMOHHBIX TEXHOJIOTHH U chcTeM cBszu OITK-6
B pesynbrare 0CBOCHHUS AUCIMILUIHHBI 00YYarOIUICS JOJKEH:

3HaTh:

- TpeOOBaHUs CTaHAAPTU3AIMH, METPOJIOIHYECKOTO 0OecIIedeHus U 6e30MacHOCTH
KH3HEESATEIIbHOCTU NIPH Pa3pabOTKe M IKCILTyaTallUl YCTPOMCTB U CHCTEM 3JIEKTPOCBA3H:
- OCHOBBI OpraHM3allui METPOJIOTHYECKOTO 00ECIeYEeH s IPOU3BO/ICTBA;

- OCHOBHBIE METO/IbI H3MEPEHHS XapaKTEPUCTHK IETIEH ¥ CUTHAJIOB;

- METO/Ibl OLIEHKH TOYHOCTH M3MEPEHHUH.

YmMern:

- U3MEPATH N1apaMeTPhl ¥ XapaKTEPUCTUKH JIMHEHHBIX U HEJIMHEHHBIX 3JIEKTPUYECKHUX Herel
niapaMeTpel 000PyI0BaHHUS, CKBO3HBIX KAHAJIOB M TPAKTOB;

- IPOBOJUTH SKCIIEPUMEHTHI MO 3aJaHHOW METOJMKE C aHAIM30M PE3yJILTATOB;

)



- IPOBOJUTH U3MEPEHUS U HAOIOI€HHUSI, COCTABIISITH OIMMMCAHUS TPOBOAMMBIX HCCIICJOBAHHH,
MO/IrOTaBIMBATh JaHHBIE Ui COCTABIEHHUS! 0030pOB, OTYETOB U HAYUYHBIX MyOIHKAIIHIA;

- IPUMEHSTH AEHCTBYIOIIUE CTAHJAPTHI, TOJIOKEHHUS U MHCTPYKIIMH 1O O()OPMIIEHHIO TEXHHYECKOM
JIOKYMEHTaIlUH.

Baaners:

- METO/I0JI0TMEH UCIOIB30BaHus alapaTypsl 111 U3MEPEHHUS XapaKTePUCTHK IeNeil U CUTHAJIOB,

- METO/I0JIOTHEH KCIIEPUMEHTAIbHBIX UCCIIEI0BAHUI M OCHOBHBIMHU ITpUeMaMH 00pabOTKH JaHHBIX;
- METOJIOJIOTHEHN IIOBEPKU CPELICTB U3MEPEHHUS.

- HaBBIKAMHU KCIEPUMEHTAIBHOIO OIPEACIICHUS XapaKTEePUCTUK U TapaMeTPOB CUTHAJIOB, IIENEH,
npuOOpOB.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIITINHBI

O611as Tpy10eMKOCTh JUCLMILUIMHBI COCTaBIseT 4 3aueTHbIe enuHUIbI (144 yaca) B 4 cemecTpe.

Buael yueOHOM paboThI, Dopmel
o |BEIOYAs CAMOCTOATENBHYIO| o yueBol TEKYILLEro
= paboTy CTyI€HTOB AR STE KOHTPOJIS
a.| © | HTPyLOEMKOCTb (B Yacax) P ’ yCIIEBAEMOCTH
=S C IPUMEHEHUEM :
Neo Pasnen (Tema) 2|8 o |9 |o (no neoensim
) g = |3 2 UHTEPaKTHBHBIX i
n/m JTUCLUIUIAHBI 38| = |8 B o|E o = e cemecmpay,
“l gl E|EHeEEE Q¥ 0 (bopma
o| 2|l "5 8¢ 8l & || (Buacax/ %)
T | & |E 32 B8 O |z IIPOMEXKYT.
Sl 88 HE A = arTect
g g = aluu
e
1 Pons Merponoruu wu| 4 |1 1 3
U3MEpPEHUH
2 I'CH 2 1 6 0.5/50%
3 [Torpemnoctu 3 I 6
U3MEpEHUH
4 Cnyyaiinbie 4 6
HOrPEUIHOCTH
5 [ToaroroBka K 5 6
U3MEPEHUSIM
6  |Meronel M cpencTBa 6 1 6 0.5/50%
HU3MEPEHUH
i U3mepenne ¢a3el u 7 6
BpPEMEHHBIX
HUHTEPBAJIOB
8 N3mepenne 4acToThl 8 1 6 0.5/50%
CUTHasIa
9  |U3mepenue 9 2 6 1/50%
HaNpsKEHUS
10 |H3MepeHne MOIITHOCTH 10 6
CHrHaJsa
Il |Ocummnorpads 1L 1 6 0.5/50%
12 |AHanu3aTopsl criekTpa 12 | 1 4 6 1/20%




13 [U3mepenns na CBY 13 6
14 |OcHoOBBI 14 6
CTaHIapTU3ALUH
= Buasl crannapros PO 15 6
16 |OcHOBBI 16 6
cepTuHKalum
17  |CucreMbl KayecTBa 17 6
18 |Dranonsl ¢uzHUecKux 18 6
BEJIMYHUH
Bcero 6 6 105 4/33% DK3aMeH

5. ObPA30BATEJIbHBIE TEXHOJIOT'UH

S5.1.  AKTHBHBIE H HHTEPAKTUBHbIE POPMBI 00y4eHHS
C uenbro GopMHpOBaHHMS M Pa3BHTHS HPO(ECCHOHATHHBIX HABBIKOB CTYICHTOB B Y4eOGHOM
NPOLIECCE HCIOJIB3YIOTCSI aKTUBHBIE U MHTEPAKTUBHBIE ()OPMBI MPOBEAECHMS 3aHATUH B COYETAHHH C
BHEAYIUTOPHON paboToi:  (1abopaTopHEle pabOTBI, KOHTPOJBHEIE pPaboThl). OGBEM 3aHATHIA,
NPOBOJMMBIX B HHTEPAaKTUBHBIX (hOpMax, cocTaBiser 4 yaca.
S.2. CamocTosTenbHasi paGoTa CTY1€HTOB
CamocrosiTe/bHas (BHeayIMTOpHAs) paboTa CTYACHTOB BKJIKOYAET 3aKpEIIeHHE TEOPETHIECKOro
MaTepuana IpH MOATOTOBKE K BBINOJTHEHHIO M 3allMTE J1a0OPaTOPHBIX 3ajaHWi, a TakkKe IIpU
BbiotHeHHH CPC. OcHOBa caMOCTOATENBHOM PAGOTHI - H3yYEHHE JIMTEPATYPhI [0 PEKOMEHIOBAHHBIM
MCTOYHUKAM U KOHCHEKTY JICKIHH.
3.3. MyabTHMeuiiHbIE TEXHOJIOIHH 00y YeHHS
Bce JiekiHOHHbIC 3aHATHS POBOAATCA B BUJE IIPE3CHTAUMH B MyTbTUMEIHIHOMN ayIHTOPHH C
MCII0JIb30BAHUEM KOMITBIOTEPHOTO IIPOCKTOpaA M IpezAcTaBieHueM 10 100 crnaifioB Mo Kax ol JeKIuH.
CryneHtam npeJoCTaBIseTCss KOMIBIOTEPHBIH KypC JEKIMi ¥ ONMCaHUs BCEX 1a00paTOPHBIX
padot. FiMeeTcst KOMIBbIOTEpHAs BEPCHs KaTanora Ipu6OPoB, KOTOPhIE MOTYT BHIGHPATHCS CTyJAECHTaMH1

[IpA  IPOEKTHPOBAHHH. KOMIILIOTEPHBIE TEXHONOTHH HCIIONIB3YOTCA 1Sl OOPMIIEHHMS J1abOPaTOPHbIX
H KypPCOBBIX paboT.

6. OUEHOYHBIE CPEJICTBA JJI51 TEKYIET'O KOHTPOJISI YCIIEBAEMOCTH,
[IPOMEKYTOYHOM ATTECTALIMM IIO UTOI'AM OCBOEHUS TUCLIUILIMHBI 1
YYEBHO-METOJANYECKOE OBECHEYEHUE CAMOCTOSITEJILHO PAEOTBI
CTYIAEHTOB

6.1. Cnucok BONpPOCOB K YK3aMeHY
METPOJIOT'USL, CTAHAAPTU3ALIUSA U CEPTUOUKALIUS
O6nacTy ¥ BUIBI U3MEPEHHH, IPUMEPHI IPAMBIX H KOCBEHHBIX HU3MEpPEHHH.

1.

2. CpelcTBa M3MepEHHUH, MX BHIBI M KiaccuduKamus. MeTposorayeckue xapakrepuctuku (MX) CHU.

3. I'CH. ee nonpasnenenus u noxcuctemst. OEU Ha pasHBIX YPOBHSAX.

4. Metponoruueckas ciayx6a B PO u ee CTPYKTYypa.

5. TocynapcTeHHble HayYHbIe METPOJIOTHYECKHE IEHTPBI H X Gynkuun. Brnagumupekuii [ICMC u
€ro QyHKIIHH.

6. IloBepka u kanmMGPOBKa CpeaCTB U3MepeHHit. IToBepOUHbIE CXEMBI.

7. 11orpeiHoCT! METOINIECKHIE, HHCTPYMEHTAILHBIE U CyGhEKTHBHBIE (C IIPUMEpaMH).

8. IlorpemHocTu cucremarndeckue, ApedoBbIe M CITyYaiHble (c mpuMepaMu).

9.

3aKOHBI pacHpeseNieHus] CIIyYalHBIX MOTPEeLIHOCTEH (HopManbHBIH, CTBIOJIEHTA, PABHOMEPHBIH,
TPEYTOJIbHBIH U apKCUHYCHBIH).

10. HOFpCU_IHOCTI/I AJJATABHBIE U MYJIbTUILIIMKATUBHBIE, OCHOBHEIE U AOIIOJIHUTEJIbHBIEC, CTATUYECKHE
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U JIMHAMHUYECKHUE (C IpUMEpPaMH ).

. IlogroToBka k u3mMepeHusM. Yuet Mojzienu oObekTa, Bbibop merona, CHU.

. Metoae! ymenbienus cuctemarndeckux norpemsoctei. HCIT u ee o6HapyskeH#e U oleHKa.
13.
14.
13.

MBHM. IToaroroBka k u3mMepeHusM. 3aruch pe3yJbTaToB.

O6paboTka pe3yIbTaTOB H3MEPEHHIA.

OneHka NOTpemHOCTH pe3yibTara IPsMOro OJHOKPATHOrO H3MepeHus s u3BecTHex CKO u
HCIL

OueHka CyMMapHOH ClIyd9aiHOH M CHCTEMaTHYeCKOH NOrpeHIHOCTH MHOTOKPATHBIX H3MEPEHHH.
Mertoauka 06pabOTKH pe3ylTbTaTOB MHOTOKPATHBIX H3MEPEHUH.

OnueHKa MOrpemHoCTH KOCBEHHBIX U3MEPEHHUH.

OcHOBBI cTaHapTU3ALMHU: QYHKIIMH U METOBL IPABOBbIE OCHOBHI U 1IEJIH.

I'ocynapcteennas cucrema crapaptusaimu Poccuiickoit ¢eneparu. OCHOBHBIE HMPHHIIUIIBI U 3aa4H
cranaapru3zaimu corsacio ['CC PO.

. Bunpl cranpapros, npuMensemMbix B Poccuiickoit ¢enepauunu. Ilopsimok pa3paGoTKd ¥ H3MEHEHHS

rOCYIApCTBEHHBIX CTAH/IAPTOB.

. Mexaynapoanoe corpyaaudectBo Poccun B obitactu cranpaprmsaimu. [IpuMeneHne MexIyHapoIHbIX

Y HAIMOHAIBHBIX CTaHIapTOB Ha Tepputopud PO.

23. OcHOBBI cepTU(UKAIUH: BKHEUIIIHE TIOHATUS K OCHOBHBIE (DYHKIHH.
. OObeKThI 00s13aTENBLHON U JOOPOBOJIBHON CePTUUKAINH. YUACTHUKH U (HOPMBI 0OS3aTENLHOM H

J00pOBOJIBHOM cepTHUHUKALIUY.

. llonstde cucrembl kadecTBa. I[IpUHIMIBI (GOPMHUPOBAHHMS CHUCTEM YIPABIEHHS KadeCTBOM.

Crangaptel MCO Ha cucTeMbl yIpaBlieHHs KaYECTBOM.

CPEJACTBA UBMEPEHMUS B UKT

W3meputens MHTEpBala BPEMEHM IO METOIY MUCKPETHOro cdyera. CTpyKTypa IIOIPELIHOCTH C
KJIaCCU(HUKAITHEH.

W3meputens uHTEpBaja BpeMEHH IO METOIY AMCKPETHOro cyeta ¢ uHTepnonsuuedl. CTpykrypa
IOrPELIHOCTH ¢ KaccuUKaIHen.

dasoMeTp ¢ JKECTKOH JIOTMKOH ¢ ImpeoOpasoBaHHeM ciaBura (asbl BO BPEMEHHONW HHTEpBall.
CTpyKTypa MOTrpenHoCcTy ¢ KiIacChH(puKaue.

Mukponpoueccopnsii gasomerp. CTpyKTypa MOrpeIHOCTH ¢ KiaccuPUKaIUeit.

PesoHaHCHBIM wacToTOMEp ¢ HHAMKamHed 0o wmakcumymy. CTpPyKTypa IIOTPEIIHOCTH C
KJaccupUKanue.

Pe3oHancHbIi 9acToTOMEp ¢ MHIMKauued 0o MuHuMyMy. CTpyKTypa TOTPEIIHOCTH C
KJ1accU(puKanmen.

9CY nuckperHoro cyera. CTpyKTypa MOTPELIHOCTH ¢ Kilaccu(uKanuei.

OCY ¢ MmOCTOSAHHOW TOrpEeIIHOCTBIO B JHana3oHe u3MepeHud. CTPyKTypa HOTPEINHOCTH C
KJ1acCU(UKaLIUEH.

9CY CBY muckpeTHOro retepouHupoBaHust. CTpYKTypa MOTPEIHOCTH ¢ KlaccH(pHKaIHeH.

. 3CY CBY no MeToay nepeHoca yacToTsl. CTPyKTypa IOrpelHOCTH ¢ KIacCH(pUKaLHUei.
. Boabtverp CK3 ¢ npeobpasoBaHMeM 3NEKTPHYECKOM SHEpruM B TemioBylo. CTpyKTypa

HOIPEUIHOCTH € KJIacCH(UKAIHEH.

. BpemstumnyibcHbIH BonbT™MeTp. CTPYKTYpa IOrPEIHOCTH ¢ KiacCH(HKaIHEH.

. Bosbr™etp nBoitHOro uHTErpupoBanus. CTpyKTypa IOrPEMIHOCTH ¢ KIacCH(UKALHEH.

. BonbT™meTp nopaspsaHoro konuposanus. CTpyKTypa NOrpEMIHOCTH ¢ KIIACCH(PUKAIHEH.

. HactoTHO — MMIybCHBIH BonbTMeTp. CTPYKTypa MOTPEHOCTH ¢ KIacCH(pUKALHEH.

- KanopumeTpuyeckuit BATTMETP ¢ TIOCTOSHHOM TeMmepaTypoii (Meton 3amemenus). CTpyKTypa

NOIPEUIHOCTH € KJIaCCH(UKAIHEH.

. TepMope3ucTUBHBIH BaTTMETp ¢ MOCTOM YHTCTOHA. CTPYKTypa MOrPEIIHOCTH ¢ KJIacCH(HKaIuei.
. Tepmoonekrpuyeckuit Bartverp. CTPYKTypa MOIPELIHOCTH C KIacCu(pUKALUEH.
. YHuBepcanbHbli  ocuuiorpag. CTpykTypa morpemsocTd (¢ kinaccupuKamueil) B pexHMax

M3MEPEHHsI UHTEPBAJIa BPEMEHH U YPOBHS.

. Ctpobockonuyeckuit ocuusutorpad. CTpykTypa MOTpemHOCTH (¢ KiaccHuKanuei) B pexuMax
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9.

10.

11.

U3MEPEHHUs] HHTEepBaJIa BPEMEHH U YPOBHSI.

. lHudposoii ocuutorpad. CTpyKTypa HOrpEeHIHOCTH (C KiIacCUHKalen) B pe)KuMax U3MEPEeHHUsI

MHTEpBaJla BDEMEHH U YPOBHSI.

. AHajM3aToOp CIeKTpa C mnapaulenbHOH — QuibTpanueii. CTpykTypa MHOrpEmIHOCTH (€

KJaccu(uKanuen) B peKuMax U3MEpEHHs YaCTOThI H YPOBHS TAPMOHHK.

. AHanM3aTop CHeKTpa ¢ mnocienoBaresnbHON ¢unbTpanued. CTpyKTypa MOrpemiHoCTH (¢

KJ1accu(UKaLueil) B pe)XUMax U3MEPEHHsI YaCTOThl H YPOBHS TAPMOHHK.

. BeryvcnauTenbHpld  aHanu3aTop cnekTpa. CTpyKTypa HOrpEeIHOCTH (C KjiaccH(pHKalnuei) B

peKuMax U3MEPEHHUs YaCTOThl U YPOBHS TapMOHHK.

. U3mepuTtens HenuHEHHBIX CKakeHUH. CTPYKTypa HOTPELIHOCTH (C Ki1acCHpHUKaLUei).

6.2. 3agayu K IK3amMeHY
Jns xmacca TOYHOCTH | omnpenenuTh abCOMIOTHYIO, OTHOCHTEIBHYIO M I[PHBEAEHHYIO
IIOrPELIHOCTH pe3yiibTara u3MepeHus B Touke X = 4N (B) na npeznene usmepenus Xyg = 100 B.
3anucare BBIpaXEHHE UL OTHOCUTEIBHOW IOIPELIHOCTH pe3ysibTaTa W3MEPEHHUs. KOorjga Kilacc
TOYHOCTH BojabTMeTpa 1,0 npeacrasien 2-4jaeHHON GOPMYJIIO, B COOTBETCTBHH C KOTOPOH B TOYKE
x = 3N (B) na npenene usmepenust Xg = 100 B agautuBHas cocraBisiomas B 2 pasa 6GoJblie
MYJIbTUIUIMKAaTUBHOM. BriOpath a u b.
OnpenenuTe MakCHMalbHYIO MOrpeImHOCTh, ecind 6=0,1N% a1 3aKkoHOB pachpenelIeHHUs:
PaBHOMEPHBIN, TPEYIOJIbHBIA, ADKCUHYCHBIA U HOPMAJIbHBIMH.
Ouenure CyMMapHyIO IOTPEIIHOCTD, 33IaHHYIO B % 3-Ms ClIyYalHBIMH COCTABIIAIOIIUMU, KaXKIas
U3 KOTOPBIX 3aJaHa JOBEPHUTEIIbHBIMU IpaHUIAaMH ¢ BeposATHOCTEIO 0,95: 0,1*N — pacnpenenena
N0 HopMmaibHOMY 3akoHy; 0,2*N — pacmpeneneHa 1o apKCHHYCHOMY 3akoHy; 0.3*N —
pacrpeieieHa 10 pABHOMEPHOMY 3aKOHY.
Ouenute CyMMapHyIO MOTPEIIHOCTb, 3aaHHYIO0 B % 3-Ms CIIy4alfHBIMM COCTABJISIOIIMMH, KaXKIas
U3 KOTOPBIX 3a/laHa JOBEPHTEIbHBIMH I'PAaHUIAMH C BepOSTHOCTBIO (0,95: [BEe COCTABISIOLIHE
0.1*N u 0,2*N KOppelHpoBaHHBI M pacIpeleseHbl 110 HOPMAIbHOMY 3aKoHy: oxHa - 0.3*%N
pacnpeeseHa 10 paBHOMEPHOMY 3aKOHY.
Ouenute CyMMapHYIO NOrPELTHOCTD, 33aHHYI0 B % 2-Ms CIIyYaHbIMM COCTABJISIOIIMMHM, KaxKaas
U3 KOTOPBIX 3a/1aHa JOBEPUTEIbHBIMM I'paHUIIAMHU ¢ BEpPOATHOCTBIO 0,95: 0,1*N pacnpenenena mo
HOpMallbHOMY 3akoHy; 0,2*N  pacnpejeneHa 1o paBHOMEpPHOMY 3akoHy, - W omgHoit HCII c
IpPaHHYHBIM JIOBEPHTEIbHBIM 3HaYeHHueM 0,3*N.
Jan mpu6op Toka co mkanoi 10 MKA u BHyTpeHHuM compoTuBienuem 0.1*N kOm. Kakue
HYKHBI OIYHTBI JUis iKal Toka | MA u 1 A? Kakoe Gyzet BXoHOe copoTHBIICHHE TpUbGopa’
Jan npubop Toka co mkanoit 10 MKA u BHyrpeHHuM conpotusieHueM 0,1*N kOwm. Ha xakue
IIKajdbl MOXHO IIOCTPOMUTH BOJIETMETD, M KaKHE€ JOJDKHBI OBITb IpH 3TOM J00AaBOYHbBIE
conporuBiieHus? Kakoe 6yneT BXoAHOE CONPOTUBIIEHHE TPUGOpa?
Han npuGop Toka co mkanoi 10 MKA u BHyTpeHHuM conpotusienneM 0,1*N kOm. [Ipemrioxkure
LIKaJly OMMETpa U HaIPSKEHUE UCTOUYHUKA ITUTAHHS.
Han npubop co mxanoir 100 MB u BHyTpeHHuM comportuBienueMm |*N xOwm. Kakue HYKHBbI
n00aBOYHBIE compoTuBieHHs g mkax 1 B, 10 B u 100 B? Kakoe Gymer BXoaHOE
CONPOTHUBIICHHE PHOOPA Ha Pa3HBIX IIKaJIaX BOJILTMETpa’?
Han npubop co mkanoi 100 MB u BHyTpenum comporusiaerreM 1*N kOm. Ha kakue mkaibi
MOJHO MOCTPOUTH aMIIEPMETP, H KaKUe JOJDKHBI ObITh IpU 3ToM InyHTHI? Kakoe 6ymeT BXoaHoe
CONpOTHBIIEHHE ITprbopa?

- [lan mpu6op co mkanoit 100 MB u BHyTpenHuM conpotusiendem 1*N kOwm. [Ipemioxure KLy

OMMETpAa U HaAlIPsXKCHUEC UCTOYHHUKA ITUTAHUS.

. C xako¥ MHMHHMMAaJIbHOMH OTHOCHUTEJIbLHOM MNOrpeIIHOCTBIO MOXXHO H3MEPHUTh HHTEpBall BpEMEHU

0,1*N Mc, eclIM 4YacToTa CUETHBIX umiynbcoB 1 MI'm.  Meron muckperHoro cuera 6e3
UHTEPIOJIALIMH.

. C kxaxko¥ MHMHHUMAaJIbLHOU OTHOCHUTEJIbHOM NOrp€IIHOCTPIO MOXXKHO HU3MEPUTHh HHTEpBaJl BpEMEHU

0.I*N mc, ecnu dacTota cyeTHbIX mMmiyiascoB | MIm.  Merox JMcKperHoro cuera ¢
HWHTEPIOJISALHUEH.
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. C kaKoi MHHHUMAJIbHOM a0COTIOTHON MOTPELTHOCTBIO MOXKHO MU3MEPHUTH CABHI (asbl Ha 4acToTe

10*N I'u, ecnu yacToTa c4eTHBIX MMIysIbcoB | MI'm. Meron auckpernoro cyera ¢ MIIC. Kakoe
TpebyeTcsi BpeMsl U3MepeHHs?

C xakoif MHHUMAJIBHOH OTHOCHTEJIHHOW MOrPEUIHOCTHIO MOXHO M3MEPUTH CIABHUI (a3bl 5*N’
yactore 10*N I', eciim yactoTa c4eTHBIX UMITysIbcoB 1 MI'. Metoa auckpeTHoro cyera ¢ MHC.
Kaxoe Tpebyercsi BpeMs H3MEpeHHUs?

. C xako¥i MHHHUMAaJIbHOM a0COJIFOTHOM MOTPEIIHOCTHI0 MOXKHO H3MEpHTh 3a BpeMs T=I1 ¢ caBur

¢a3bl Ha yactore 10*N ['m, ecii yacToTa cueTHBIX MMITYJIbCOB 1 MI'. Metoa quckpeTHoro cuera
C )KECTKOM JIOTUKOM.

C xakoif MUHUMAaJIbHOM OTHOCHTEJILHOM MOrPELUIHOCTHIO MOXKHO M3MEpHUTh 3a Bpemst T=1 ¢ caBur
(hazsl 5*N" ga gacrore 10*N I'11, eciii 4acTOTa CUYETHBIX umnyascoB 1 MI'n. Metox AHCKpPETHOTO
cyera ¢ KECTKOM JIOTUKOH.

C Kakoif MHHHMAJIbHOM IOrPEIIHOCTHIO JUCKPETH3AMH MOXKHO M3MepuTh 4acToThl 10N I'mu N
MI'11 MeTOIOM JUCKPETHOTO cueTa IpU BpeMEHHU u3MepeHus 1 ¢?

. Kak u3meputs wactotet N I'Tu u (N-0,01) I'T'y ¢ momomsto MJII'? Beibepete  f.m. rpaHU4HbBIE

YacTOTHI M 110JI0CY Tpomyckanus YIIY, oneHuTe fy.,.

. Kax usmeputs vactoty N T ¢ nomoupto MITY? Ounenute 3Ha4eHUs: 4aCTOT reTEpOJUHA U

HOMEp IrapMOHHUKH.

. BartMerp cpezHero 3HayeHus MOIIHOCTH nokasan BemuduHy +3Nzab-mMBt. Kakosa ummynbcHas

MOLIHOCTE (MOIIHOCTE B HMITYJIBCE), €CJIH CKBRXKHOCTh paBHa 3N?

. Kakosa norpemsocts usmepenns 4N MBT Ha mikane 100 MBT BaTTMeTpoM ki1acca TounoctH 1 6es3

y4yeTa paccorjacoBaHUs B TpakTe?

. KaxoBa norpemsocts u3mepenus 4N MBt Ha mkate 100 MBt BarTMeTpoM Ki1acca TOYHOCTH | ¢

y4YETOM paccoriacoBanus B Tpakte, ecnu [[=0,1N ?

. Ctpo6 — uMmnysbesl popMupyroTcs ¢ maroM cyutbiBaHus A==TN/360=T/360/N. Yro Oyner Ha

skpane DJIT mpu nogave Ha BXOJ CHHYCOH/IBI, €CJIM YHCIIO BEIOOPOK k=907
6.3. PACCYUETHO-TPA®HUYECKAS PABOTA (CPC)
B tanoBoit CPC cryneHThl pa3pabarblBaloT CIIEHHAIH3MPOBAHHYIO YCTAHOBKY Ul TIPUEMO-

C/IATOYHBIX UCILITAHUM HUJIU TMOBECPKH UHAUBUAYAJIBHOT'O o0BeKTa.

Lh-bb)[\)-—-

~

8.
9.

B pabote HEoOX01UMO:

e BriOpaTh HHIUBUAYATIbHBIH OOBEKT UCIIBITAHUM.
M3y4nTh OCHOBHBIE ITAPAMETPhI U XapAKTEPUCTUKH OOBEKTA.

e BriOparh CTPYKTypy IapaMeTpOB, METOIbl HX H3MEPEHHMS W CEPUHHBIE H3MEPHTEIIbHBIC
npuOOpBHL.

e (OGOCHOBaTh CTPYKTYPHYIO CXEMY CUCTEMBI UCIIBITAHUM (YCTAHOBKH).

e PaszpaGoraTh (BBIOpaTh) A€TalbHbIE METOJUKH MPOBEJEHUS UCIILITAHUMN, BKIIIOYAst ajlrOPUTMBbI
H3MEpEHHs KaKIO0ro mapaMeTpa | crocobbl 00pabOTKU JaHHBIX.

e 3a7aTh JOMYCTHMbIE W OLEHHUTH IMOTPEIIHOCTH HM3MEPEHMs BCEX IapaMeTpoB, B TOM YHUCIIE
U3MepseMbIX KOCBEHHBIMH METO/IaMHU.

O0beKkThHI HCIBITAHUH A1 HHAUBUAYaAbHOH CPC

Cranuonapsas PJIC CMB.

Cucrema panguonasuraunu CMB.

Cucrema paguonpotusoneictaus JJMB.

CranuonapHas paauoctanuus MB, AM.

Crauuonapnas paauoctanuus CMB, AM.

MobubHas pagroctanuus JJMB, UM.

JomnepoBckuit u3meputeb ckopoctu CMB.

PanuosemarenbHbIi TpUEMHHUK CUrHAIOB ¢ AM.

PaguoBemarenbHbIA IPUEMHUK CUTHAIOB ¢ UM.

10. PaguoniepesaTynk TeNEBU3HOHHBIX CUTHATI0B MB.
11. PagnonepenaTyuk TeleBU3MOHHBIX cUrHaI0B /[IMB.



12

-

D5

14.

15.
16.
17.
18.
19.
20.
. CunTe3zaTop 4acToT paauonepenaTunka MB.

. DIIEKTPOAaKyCTUYECKask CHCTEMA BBHICOKOTO KJiacca.

. lludpoBoit BOIBTMETP HOCTOSHHOTO HarpshkeHus (B2).
24,
25.
26.
27.
. lludposoii uzmepuresb MouHocTH (M3).

. U3meputenbHbiit reneparop HY.

. U3smepurenbHblii revepatop BY.

. Usmepurenbublit reneparop CBY.

. Umnynbcensiii rereparop (I'5).

. AHanm3arop cnekrtpa (C4).

. U3meputess HemuHERHBIX cKkaxkeHui (C6).

. Ocuumnorpag (C1).

. Hudposoii pazomerp (P2).

. U3mepurens AUX (X1).

. U3mepurens kosdpunmenta myma (X35).

. llerextopHnas rososka CBY.

. Tepmoanextpuyeckuii npeodbpaszonarens CBY.

. ATTeHIOQTOp NepeMEHHbIH norommatonmi JIMB.
2. Bentuns CBY.

. HanipaBnennsiit otBerButens CBY.

. Ionocoso# ¢punstp CBY.

. JIuH30Bas aHTEeHHA.

. Pynopnas anrensna.

. BotnoBoHO-111en1eBast anTenna CMB.

. JIBBO nuanazona CMB.

49.
50.
51,
52
53.
54.
55.
56.
37,
58.
59.
60.
61.
62.
63.

21

79
23

29
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Perpancnsarop PPJI CMB.
Nmurarop panuokanana MB.
WMmutaTtop pagunokanana JIMB.
[Ipourpeisarens CD - 1uCKOB.
JukrodoH.

Tenesuzop.
BeicokokauyecTtBennbii Y HU.
TeneBusnonHasi anrenna MB.
TeneBusnonHas anrenna JIMB.

[ludpoBoit BosibTMETp NEpeMeHHOT0 HanpsikeHus (B3).
WmnynscHbli BobTMETp (B4).

CenexTuBHBIN BobTMETD (B6).

Mynastumerp (B7).

JIOBM.

OtpakaTenbHbIM KIHCTPOH.

['eneparop Ha quoze ['aHHa.

['eneparop na JITI/I.

MaruerpoH.

Y MHOXXUTENbHBIH KIUCTPOH.
[Mupkynsrop CBY.

['enepatop nuHe#HyaTOrO CrIeKTpA.
MynbTUBHOpATOPHI XKAYIIHE U aBTOKOJIEOATENBHBIE.
['enepaTop HAHOCEKYHIHBIX UMITYJILCOB.
Perymupyemsrit dpazoBpamiarens CBY.
Tpanzucrop CBY.

Tpansuctop BY.

Momnslit Tpanzucrop HY.
OnepanuOHHBIN YCHITUTED.



64.
65.
66.
67-
68.
69.
70.
71.
72.

73
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[TonocoBoit punbTp HA OY.
PesxxextopHblii Gunstp Ha OY
Ycunurtens BY ¢ APY.

['enepatop kavaroreiics yactorel JIMB.
['eneparop xavaroueiics yactorsl CMB.
be3sxoBas kamepa

AHTeHHbIE 00TEKaTEIH.

3ByKoBas kapra [1K.

AL

. JAIL.

7.YYEBHO-METOAUYECKOE U HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHHUIIJINHBI

OcHoBHas JIMTEpPaTypa
[TosgusxoB A.Jl., ITo3auskoB B.A. BupTyanpHble paguou3MepUTeIbHble MPUOOPBl U KOMIUIEKCHI:
Yuebnoe nocobue / Braaum. roc. yH-1. - Bragumup. - 2015. - 236 c.
DnexTpopaaunon3mepenus: Yuedbuuk / Hedpenos B. U., Curos A. C., butiokos B. K., Camoxuna E.
B.. 4-e u3a. - M.: ®opym, HUL] UHOPA-M, 2015 - 384 c.
MeToapl M CcpelcTBa HM3MEpPEHHs [apaMETPOB ONTHYECKUX TEJIEKOMMYHHKAIMOHHBIX CHCTEM:!
Yyebuoe nmocobue s By30B / E.A. Cy66otun. - M.: 'op. muaus-Tenexom, 2013. - 224 c.
Jlono/iHUTe IbHASA JIUTEPATYpPa
[Mo3gusikoB A.JI. Kypc nexumii mo mucuuiuinae «MeTposiorus U paguousMepeHus»: Hacte 1.-
Bragumup: Bal'VY, 2008. - 164 c.
[MToszausikoB A.JI. Kypc nekuuit mo mucuuruinde «Metponoruss u paguousMepenus»: Hactp 2.-
Bragumup: Bal'V, 2009. - 124 c.
Byteipun I1. A. ABromaTu3anus (pU3NYECKHX HCCIIEJOBAHUA W IKCIIEPUMEHTA: KOMIBIOTEPHbBIE
U3MEPEHUs U BHPTyalbHble IMpuOOpel Ha ocHOoBe LabVIEW 7 [Dnextponnsii pecypc] / I1. A.
Byteipun T. A. BacbkoBckas, B. B. Kaparaes; ITox. pex. I1. A. Byteipuna. - M.: JIMK Ilpecc.
2009. - 265 c.

OTteyecTBeHHbIE Ky PHAJIbI:

e Pagmorexnuka;

e PaauoTrexHuKa M 3JIEKTPOHHKA;

e [Ipubopsl U TEXHHKA IKCIIEPUMEHTA;

e [ludpoBas o6paboTKa CUTHAIIOB.
PedepaTuBHbI€ XKypHAJIBI:

e PaguorexHuka;

e  DJIEKTPOHHKA.

3apyo0ekHbIe Ky pHAJIbI:

e [EEE Transactions on Communications;
e [EEE Transactions on Signal Processing;
e [EEE Transactions on Instrumentation and Measurement.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIHEYEHHUE JUCHHUIIJIUHBI

MarepranbHO-TEXHUUECKOE 00eCIICUeHHE TUCIMILUTMHB] BKITFOYACT:
KagepanibHble MyTbTUMEHIHHBIE cpeacTBa (aya. 301-3 u 335-3);
HabOPBI CIai10B 10 BceM JIeKIUAM (0T 25 10 40 craiioB [0 Ka)<10H JIEKIHH);
o0opyloBaHHE CrelUaTu3upoBaHHON aboparopurt (506-3) 1o gucimiumaHe «MeTposiorusi |
PaMOU3MEPEHHUS);



®  KOMIIBIOTEPBI CO CIEHHATU3HPOBAHHBIM [TPOrPaMMHBIM 00€CIIEYEHHEM BUPTYaIbHBIX TPUOOPOB.

[Ipumeyanus:

1. OOmee 4ucinO NMOArOTOBIEHHBIX crnainoB Gonee 700, OHM €XEroJHO PEOAKTHPYIOTCS H
MOJIEPHU3UPYIOTCS B COOTBETCTBHH C Pa3BUTHEM TEXHUUYECKOW U METOAMYECKOU Oa3bl.

2. OOmee 4UCIO KOMIBIOTEpOB B Jlaboparopur 506-3 €O CHeNMaM3UpOBaHHBIM POrPaMMHBIM
00€ecreYeHUeM COCTaBILIET S5 €MHMIL, @ H3MEPUTENBHBIX IpHOOpoB - 19 emunun; (B7-34, B7-16, B7-
39, B2-38, I'4-156, I'4-128, I'4-165, I'3-36, ['3-118, C6-11, U3-45, U3-46, U3-54, U3-64, X1-46, X1-
42, C4-60, CK4-59, B1-9).

Pabouas mnporpamma coctaBjeHa B coorBercTBUM C TpeboBanusmu PI'OC BIIO no
HanpasieHuo 11.03.02 “HUupoKOMMYHHKAIIMOHHBIC TEXHOJIOTHH H CHCTEMBI CBSI3H .
e
Pa6ouyro nporpammy cocraBui npogeccop xkagp. PT u PC JW/ A./l. llo3nuskoB

<

Penenszent ren. gupexrop BKb «PagnocBsize» K.T.H. % A.E. borpanos
(mMecto paboThl, AOHKHOCTS, (DI/IG@HHCL)

[Iporpamma paccmoTpena u onodpena Ha 3acenanuu Kadeapsl PT u PC
Ilporokon Ne /ot /~£°% /(rona e
3aBenyroiuii kadeapoi o o O.P. Hukutun

~ — " (®HO, noxnucs)

Pabouas mnporpamMa paccMOoTpeHa W omoOpeHa Ha 3acelaHHH y4eOHO-METOAMYECKOH KOMHCCHH
HanpasieHus 11.03.02 “Mu¢okoMMyHHUKAIIMOHHBIE TEXHOJIOTHH U CHCTEMEI CBSI3H

[IpoTokon Ne 7 ot Y. /¢ rona // '
[Ipencenarens kKoMHCCHH P i O.P. Hukutun

L// (®HO, noamuce)

_ JIMCT HEPEYTBEPKJIEHUS
PABOYEH ITPOI'PAMMBI JUCHUIIJIUMHBI (MO1YJIA)

Pabouas nporpamma oo6pena Ha y4eOHBIH rof

[Iporokon 3acenanus kapeapnr No oT rojga

3aBenyrommii kadeapoii O.P. Hukutun
PabGoyas nporpamma onobpena Ha yUEOHBIN TOJ

[IpoToxoun 3acenanus kadempor No oT rojaa

3aBenyroutuit kadeapoit O.P. Hukurtun
Pa6oyas nmporpamma omno6pena Ha y4eOHBIH T

[Tporoxoa 3aceqanus xadeapsr Ne oT roja

3aBenyomuii kaheapoi O.P. Hukutuun




