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1. HEJHA OCBOEHUS JUCHUTIIVIMHbI
Iles b oCcBOEHHMSI AMCUHUIIIHHBI
Jiucuuiuidaa "MeTpoJiorus, cTaHmapTu3anus U ceprudukanus’ oOecneYuBaeT MOATOTOBKY
crenMaarcTa B 00J1aCTH METPOJIOTHYECKOT0 00ECTIeYeHH s, TEXHHUECKUX H3MEPEHUH, CTaHIapTH3alluK
¥ ceprH(HUKAIMA MPUMEHUTENBHO K 3a7ayaM pa3pabOTKH, MNPOM3BOJACTBA H  SKCIUTyaTalluH
HH(POKOMMYHHUKAIIMOHHBIX YCTPOWCTB M CPEACTB CBA3H.
3agaum:
1. O3HaKOMJIEHHE C OCHOBAaMHM CTaHIAPTU3AIMU U CEPTU(GUKALIUU CPEACTB U3MEPEHUH. C METOIAMH
obecrieyeHusl eJMHCTBA U3MEPEHUHM U COOTBETCTBYIONIEH HOPMATUBHON JOKYMEHTALIMEN.
2. Osnamenue MerogaMu H  cpeactBamMud  u3Mmepenus (CU) napameTpoB  CUTHAOB |
TEJICKOMMYHHUKAIIUOHHBIX YCTPOMUCTB.
M3yyeHne NPHHLMIIOB IEHCTBHS, TEXHHYECKUX H METPOTIOTHYECKHX XapakTepucTHK CH.
DopMHUPOBAHHUE MPAKTHIECKUAX HABBIKOB PAOOTHI C PaIHOU3MEPHUTEILHBIMH IIPUOOPAMH.
U3ydyeHne COBPEMEHHBIX METOJOB M IPHOOPETEHHE HAaBBIKOB OOpabOTKHM pe3yIbTaroB
H3MEPEHHUH, OLIEHKH MTOTPEIIHOCTH U3MEPEHHUH.
2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO
JlucrmiumHa «MeTpoNors, CTaHaapTu3aims W cepTHGHKAlUs » OTHOCHTCS K 0a3oBbIM
muciurgHaM — b1.0.14.

[ I SN OS)

Kypc "MerpoJorus, CTaHgapTH3alMs M cepTHGHKanMs " OCHOBBIBAETCA HAa  3HAHUU
JUCIUIUIAH: «BbIcIas MaTreMaTukay, «MH(popMaiioHHbIE TE€XHOJIOTUH B uH}oO-
KOMMYHHKALMOHHBIX CHCTeMax», «Du3uka», «DIeKTPOHHKa», «Teopus 3JIEKTPUYECKHX LCHeH».
«OCHOBBI TEOPHH 3JIEKTPOMArHUTHBIX 10JIEH U BOJIHY, « DU3HYECKHE OCHOBBI JJICKTPOHUKK)

3. IVIAHUPYEMBIE PE3YJIbTATBI OBYUEHHWSA 10 JUCHUIIIIMHE

[Inanupyemble pe3yibTaThl OOy4YEHMs IO JMCLMILIMHE, COOTHECEHHBIE C IJIAHHPYEMBIMH
pesyibratamu ocBoeHus: OITOIT

Kon VYposenb |[Imanupyembie pe3yibTaThl 00YYEHHUS [0 JUCHHUIIIHHE

hopMHPYEMBIX OCBOCHH XapaKTCPHU3YIOIIHUE OTallbl d)OpMI/IpOBaHI/ISI KOMIIETEHITUH (HOKa?»aTCJII/I

KOMIIETEHIMH | KOMIIETEHIIHH [OCBOEHHUS] KOMIIETCHIIMH )
) k|

Croco6eH caMOCTOATEILHO MPOBOIUTE IKCIIEPUMEHTAIbHbBIE
HCCIIEJOBAHMS M HCII0JIE30BaTh OCHOBHBIEC MPUEMBI 00pabOTKH U
[IpeICTaBICHHUS TOJyYEHHBIX JaHHbBIX

3namb OCHOBHBIEC TPUEMbI 00pabOTKH U NIPEACTABIIEHUS [10JIyYEHHBIX
JTaHHBIX

Vmemsb caMOCTOSATENBHO TPOBOAUTH SKCIIEPUMEHTAIIBHbIE
HUCCIIEOBAHUS M HCIIOJIH30BaTh

Braoemo

CriocoGeH OpraHM30BbIBATh U IPOBOUTh 3KCIIEPUMEHTAIbHBIE
HCIBITAHKS C IIEJTBIO OIICHKH KauecTBA IPENOCTABIAEMbIX YCIYT,
COOTBETCTBHS TPEOOBAHHUIM TEXHUUYECKUX PETIAMEHTOB,
MEXYHApOJHBIX H HAIMOHAIBHBIX CTAHIAPTOB U MHBIX HOPMATHBHbIX
JTOKYMEHTOB

3namb TPUHITUIIBI OLICHKU KaueCTBa MPEAOCTABIISIEMBIX YCIIYT,
COOTBETCTBHS TPeOOBAHUSIM TEXHUUECKUX PETIIAMEHTOB,
MEXAYHAPOJIHBIX ¥ HAIIMOHAIbHBIX CTAHAAPTOB

VMmems opraHnu30BBIBaTh H MPOBOAUTH YKCIIEPUMEHTAIIbHBIE
HCIIBITAHUS C 1eIbIO olleHKH kauecTBa MKY

CrocobeH oCyIIeCTBIATE MOHUTOPHUHT COCTOSIHUS M IIPOBEPKY
KadecTBa pabOTHI, IPOBEICHHE H3MEPEHUH U THATHOCTHKY OLIMOOK H

OIIK-2 YacTUUHBIA

[1K-2 YacTUYHBIA

[1IK-3 YacTUUHBIA




OTKa30B TEJIEKOMMYHHKAMOHHOI'O 000PY/10BAHUS, CETEBbLIX
YCTPOHCTB, IPOrpaMMHOT0 odecredyeHnst HHPOKOMMYHHUKAIHH

31ame ceTeBble TEXHOJIOIMH TMAarHOCTUKKY YCTPOHCTB U IIPOrPAMMHOTO
obecrieueHus: THPOKOMMYHHUKALHHI
Vimems 0CYHIECTRISITE MOHHTOPHUHT COCTOSIHUS U IIPOBEPKY KayecTBa
paboThHI, OTKA30B TEJICKOMMYHHKAMOHHOIO 000PY10BaHHsI

Braoemb HaBLIKAMH MPOBEJICHHE H3MEPEHU I HHYOKOMMYHHUKALIMKI

4.ObbEM U CTPYKTYPA JUCHUIIJIMHbI

Tpya0eMKOCTh JIMCIHIIIMHBI COCTABIISIET 6 3aYETHBIX eAUHMIL, 216 JacoB.

Bubt yueOHol
paboThI, BKJIIOUast
CaMOCTOSITEIIbHY IO O6T>eMV Dopmbl
g. paboTy CTYJIEHTOB yueOHOi TCKYILEro
o | 8| uTpyroemxocts (B paboThl, KOHTPOJIS
No HanmenoBanue TeM H/HiH 5| = yacax) C MPUMEHCHHUEM | YCIIEBAEMOCTH,
/i pas/esioB/TeM 2 3 5 o HHTEPAKTHBHBIX dopma
JIMCIUTITHHBI 3 = = - METO/I0B [POMEKYT.
::j( =g 2| 22 (B yacax / %) arTecTalnu
T | 2 S R| 529 %f (no cemecmpam)
o | £ 5 a8 | ©
Bl & o Lg =
e ]
= =
PoJib MeTpoJI0rnH,
1 CTaHJapTU3alUU U 41112 3 0,5/25%
cepTrduKauu
MeTtposiornueckue
2 XapakTePUCTHKN CPE/CTB 2|12 2 4 6 2/25%
U3MEPEHUH
3 [TorpemnocT U3MepeHui 3|2 3 0,5/25%
OpadoTKa pe3ybrar
4 | BpatoTEa pesymLTaTS 412 2] 4 |6 2/25%
M3MEpEHHU I
MeTo b1, aJITOPUTMbI U N
5 roa N 512 3 0,5/25%
METOJIMKH H3MEepeHU
6 M3mepenne BpeMEeHHBIX 6121 2 4 12 2/25% PeiiTunr
HHTEPBAJIOB U (Da30BbIX C/IIBUIOB KOHTpOJIb Nel
7 M3MmepeHue 4acTOThl CUIHAJIA 71 2 3 0,5/25%
8 AHaJIOTOBbBIE BOJILTMETPbI 812 2 4 6 2/25%
2 [{ndpoBbIe BOILTMETPEI 9|2 3 0,5/25%
10 | U3mepeHue MOILIHOCTH CUIHaa 102 2 4 6 2/25%
11 Ocuniorpadul 11| 2 3 0,5/25%
PelituHr
12 | AnajusaTopsl ClIEKTpa CUrHaja 12| 2 2 4 12 2/25% "
KOHTPOJbL No2
= epe Xa MCTHK A
13 | YieuSpeHne XepaxrepReTa 13| 2 3 0,5/25%
nernei
14 | Usmepenue yerpoitcts na CBY 142 2 - 6 2/25%
YeHue HCTB
5 (| ABSSHENSINE SHCIEE 15| 2 3| 0.5025%
U3MEpEHUIt
16 | Ocnosbl crangapruzanuu B PO 16| 2| 2 4 6 2/25%




17 | OcHoBbl cepruukanuu B PO 17| 2 3 0,5/25%

18 W3mepenune napameTpoB U 18121 2 4 12 2/25% PelTuHr
ynpasienue kagyectsoM MKT N KOHTpOJIb No3
e 36| 18 | 36 | 99 | 22.525% Sxsamen

Hanwnuue B nucnumnae KIT/KP .

HToro 1o guCHHUIIAHE 36| 18 36 99 22.5/25% DK3aMeH

COJIEPKAHUE JIEKIIMOHHBIX 3AHATHUN MO AUCHUIJIMHE

Tema 1. PoJib MEeTPOJIOTHH, CTAHAAPTH3ALHHA H CEPTHOHKALMH

OcHoBHBIE TOHATHS MeTpojioruu. CpeacrBa usMmepeHHi. IlpenMer u 3amayd JTHCHUITHHBL
PoJib u3MepeHHii B HAy4HbIX pa3paboTKaxX M B IPOMBIILIEHHOM IIPOM3BOJICTBE.

Tema 2. MeTpo/ioruyeckre XapaKTePHCTHKH CPEICTB H3MeEPEHHH

Knaccudukanus u3MeputenbHbiXx HpuGopoB. Iloarpymner u BuAbI nmpubopos. [loHsTtue 0
Mepax. STaloHax, 00pasloBbIX W pabodux cpeiacTBax H3MepeHHi. IloBepka CpencTB M3MEpEHHH.
[ToBepOYHBIE CXEMBI.

Tema 3. ITorpemHocTy U3MepeHHH

Knaccudukanus MOTPeITHOCTEH: ClIydaiiHble M CHCTEMATHYECKHE, METOJUYECKUE H
HHCTPYMEHTAIbHbIE, ~CTaTHYeCKHe U  JUHAMHYECKHe. 3aKOHBI ~paclpeleleHHs — Cly4aiHoH
IOrpemHocTd.  HopMupoBaHHe  WHCTPYMEHTAIBHON  MOTPEIIHOCTH.,  OpENeN  JOMyCTHMOU
norpemHocTH. OCHOBHAas M JOIOJHUTENbHAs IOTPEHIHOCTH M CIOCOOBI HX IPEICTAaBICHHUS.
CymMMupoBaHHe MOrpemHocTed. PacueT MOrpenHOCTH KOCBEHHBIX H3MEPEHHH M0 MOrpeHIHOCTIM
MPSMBIX U3MEPEHUH.

Tema 4. OO6pabdoTka pe3ybTaTOB H3MEPEHHH

[TonroroBka ¥ NpOBEIEHHE SKCIEPUMEHTA. 3alich pe3yJbTaToB, OKpyrieHue. CrocoObl
YMEHBLIEHHsS TOrPENIHOCTEH. Y4eT HEHUCKIIOYeHHBIX cHcTeMarnieckux mnorpemnocted (HCII).
Unentuduxanus (GOpMbI  3aKOHa  pacHpefelieHHsl [OTrPeLIHOCTeH, HCKIIOYEHHE  IpyObIX
norpemnocteii. O6paboTka pe3yibTaToB SKCIepuMeHTa. Meronuka 00pabOTKH —pe3ysbTaToOB
M3MEPEHUH ¢ MHOTOKpPAaTHBIMH HAOMIOJEHUsMH. TodeyHble M HHTEPBAJIbHbIE OLEHKH H3MEPAEMOM
BEJIMUUHBI.

Tema 5. MeToabl, AJITOPUTMBI H METOAMKH H3MePEHHI

Knaccuukanus MeTomoB u3MepeHHil. OCOOCHHOCTH aHAIOTOBBIX M LH(POBBIX CPENCTB
usMmepenuii. Knaccubukanus cpeactB u3MepeHuil. IIpHHIMIBI NOCTPOEHUS CPEINCTB H3MEPECHHH.
CraTuyecKkWe XapaKTEepUCTUKH. DIeKTpoMexaHwdeckue mpubopel. IlyHTel u  100aBOYHBIE
COIIPOTHBJICHHUS.

Tema 6. U3MepeHne BpeMeHHbIX HHTEPBAJIOB U (Pa30BbIX CIBHIOB

MeTtoapl HW3MEpPEeHUH BPEMEHHBIX MHTEpBAJIOB. M3Mepurenu BpEeMEHHBIX HMHTEPBAJIOB.
MHUKpOIIPOIIECCOPHbIE  CPEACTBa  W3MEpEHMH.  AHaJIuW3  NOrPElIHOCTEH,  0OYCIOBJIEHHBIX
JUCKpeTH3aueld. MeToapl YMEHBIIEHUS TOIPEIIHOCTH IUCKPETU3ALUH.

Wsmepenuss pasHoctu (a3. Ilorpemsocty npu npeoOpa3oBaHMM MW YMHOKEHHHM YaCTOTBL
W3mepenuss myteM mnpeoOpa3oBaHHs pa3HOCTH (a3 BO BPEeMEHHOW HHTEpBal M B HaNPKCHHE.
MuxkporieccopHble HpazoMeTphL.

Tema 7. U3MepeHHe 4acTOThI CHIHAJIA

Pe3onaHcHbIM U IUGPOBOA METO/BI U3MEPEHHUH YaCTOThI, KOCBEHHbBIE U3MEPEHHs 4aCTOThI I10
IIEpUOy TIOBTOPEHHMs] KaK METOJl YMEHBIICHMsI IIOIPEIIHOCTH JHCKpeTH3aluu. Pe3oHaHCHbIE
4aCTOTOMEPBL. DJIEKTPOHHO-CUETHBIE YacTOTOMEPBI JHCKPETHOro cuyeTa. MHKpOIpOIECCOpHbIE
HU3MEpHUTEIM YacTOThl M MEPUOAA MOBTOPEHMS. DJIEKTPOHHO-CUETHBIM 4YacTOTOMEP C IOCTOSHHOU
norpemHocThio. DCY CBY muckpetHoro rerepoamHHoro npeobpaszoBanus. 2CY CBY no meromy




NEPEHOCUHUKA.

Tema 8. AHa/I0OroBbI€ BOJIbTMETPBI

[lapameTpsl  curHaioB.  V3mepenuwe  Hanpsikenus.  IIpeoGpasoBarend  IHKOBOTO.
CPEHEBBINPSIMICHHOTO M CPEIHEKBaJpaTH4eCcKOro 3Ha4eHUH. MeTo/bl H3MEepeHHH MEePEeMEHHOIO H
IIOCTOSIHHOTO Hanpsbkenud u TokoB. M3mepenme CK3. CenexTuBHBIE BOJBTMETpHI. MccienoBanue
CIIEKTpa CUTHAaJA.

Tema 9. llu¢poBbie BOABTMETPBI

IlnppoBble  BOJBTMETPHI [EPEMEHHOTO HANpPSDKCHUs. BpemsummyibcHple  1H(bpOBbIC
BOJIBLTMETPBI TIOCTOSHHOTO HampspkeHHs. [{MQpoBbIe BONBTMETPHI JBOWHOTO HHTEIPUPOBAHHMS.
[lu¢ppoBsle BOJBTMETPHI C IMpeoOpa3oBaHUEM HampspKeHHs B dacToTy. Lludpobie BOIBTMETPBI
[OPa3psiIHOTO KOAUPOBAHUS. MyIbTHMETPBI.

Tema 10. U3MepeHne MOIIHOCTH CHIHAJIA

Meroasl u3mepenuit momuoctd Ha HY, BUY u CBY. Ilorpemnoctd #3-3a HENOJHOIO
COIIACOBaHUs MCTOYHMKA M HArpy3kd C JIHHHEHW mnepenadd. BaTTmeTpbl KalOpUMETPHYECKHE,
TEPMHCTOPHBIE U OOIOMETPHUECKUE, TEPMODIIEKTPUYECKUE U MIOHIEPOMOTOPHBIE.

Tema 11. Ocuninnorpadoi

Knaccuduxanus ocuumiorpadgos. [IpuHumn IeHCTBHS yHHBEpCalbHOro —ocunujorpada,
CTPYKTypHas cxema. MHaukaropHbie ycrpoicTsa. LlndpoBble ¥ BEIYHCIHTENBHBIE OCHMILIOrpAdBbL, HX
CTPYKTYpBI 1 0COOEHHOCTH. [TorpemsocT u3sMepeHu.

CTpoOOCKOMMYECKHH OCIHUIorpad, ero OCHOBHBIE XapaKTePUCTHKH. lIpuHIMN NEHCTBHS H
YCTPOUCTBO TIpeobpa3oBatelisi U CTPOOOCKOITUYECKON Pa3BEPTKH.

Tema 12. AHaIM3aTOPBI CIIEKTPa CHIHAJIA

MeTtob! aHaU3a KoJiebaHU#i B 4aCTOTHOW 00JIacTH. AHANIW3aTOPBI CIEKTpa C NapajulelibHOH
(unbTpanuen. AHAIM3ATOPBI CHEKTPa C MOcIenoBaTeNbHOM (uabTpanuen. CrieKTpaibHbId aHaIU3 C
IIOMOILBIO JUCKpeTHOro mnpeobpazoBaHus Dypbe, OCOOEHHOCTH M OCHOBHBIE XapaKTCPHCTHKHU
1M (GPOBBIX CIIEKTPOAHATM3ATOPOB. MeTOIbI H3MEPEHUH HEMMHEHHBIX HCKAKECHHH.

Tema 13. U3mepeHne XapaKTePHCTHK LeNel

Metoasl ¥ CpeacTBa M3MEPEHHH aMIUTUTYAHO-4aCTOTHBIX, ()a30-4aCTOTHBIX M MMIIEIaHCHBIX
XapaKTEPUCTHK PaJliOKaHAIOB, paJUOTEXHHUECKUX YCTPOMCTB H LETIEH.

Tema 14. U3mepenne ycrpoiicts Ha CBY

MerToabl H3MEPEHHH MapaMeTpoB U XapakTrepucTuk neneit Ha CBY. M3mepurenpHas JuHUS U
ee WUCIOJb30BaHME MU M3MEPEHMI mnapaMeTpoB Harpy3ku. [lanopamuble usmeputean KCB wu
K02 duIHeHTOB Mepenadn. M3MepeHne 31eMEeHTOB MaTpHUIIBl paccesHus (S — mapaMeTpoB).

Tema 15. Obecneyenne eIHHCTBA H3MEPEHH I

OCHOBBI TOCYJapCTBEHHOM cHCTeMbl obecriedeHust equncTBa u3Mmepenuit (I'CH). Hayunsie,
TEXHHUYECKHE, OPraHM3alliOHHBIE W 3aKOHOJATEJbHBIE OCHOBBI METPOJOTHMYECKOro OOecreyYeHHs.
3ajaun ¥ GpyHKIMH TeppuTopruaibHbix LICM.

Tema 16. OcHoBbl crangapT3auuy B PO

TocynapcrBeHHasi cucreMa craHmaprzaimu Poccumiickoit ¢enepanuu. OCHOBHbIE NPHUHLMIIBL 1
3anaun cranaaprusaimu cornacHo ['CC P®. Bunpl crannaproB, nmpuMensieMblx B Poccuiickoit deneparinu.
[Topsimok pa3pabOTKH ¥ U3MEHEHUs TOCYIapCTBEHHBIX CTaHAApTOB. [ '0CY1apCTBEHHBIH KOHTPOJIb U HA/I30p 32
cobmoaeHreM TpeOOBaHUM TOCYIAPCTBEHHBIX CTAaHAAPTOB. MeXIyHapoIHOE COTpyAHHUYeCTBO Poccuu B
obnacTu cranzaprisaimy. [IpuMeHeHre MEXIyHapOIHBIX M HAMOHAIBHBIX CTaHIApTOB HA TEPPUTOPUH
Poccuiickoii ®enepanuu.

Tema 17. OcHoBbI cepTupukanmu B PO

OcHoBHBlE (QyHKIMH cepTudukanun U dpdexkTHBHOCTH ee TpoBeneHus. Kparkas
xapakTepucThka 3akoHa P® «O ceprudukanuu NOpoayKUMU M yciuyr». Llenu W mpUHIMIBL
ceprudukanuu. Ilonstiae o cucreme ceprudukanuu. OOBEKTBl 00s3aTeNbHOM U 10OPOBOJIBHOM
cepTuUKaIK. YYacTHUKH U GopMbI 0053aTEIIbHON CepTUPHUKALIUY.

Tema 18. U3mepenne napamerpoB u ynpasieHue kadectsom UKT



TenekoOMMyHHKAIIMOHHBIE YCTPOHCTBA M CHUCTEMBI CBsi3u.  [lapameTpbl M XapakTepHUCTHKH.
MeTopl ¥ CpeacTBa KOHTPOJIS, HCIBITAaHUH, U3MEPEHUH U MOHUTOpHHTA. [IpuHIMIEI popMUpOBAHUS
cucreM ynpapienus kauecTBoM. Ctanaaptel MCO Ha cHCTEMBI yIIpaBI€HUS KAYECTBOM.

COJEP)KAHUE ITPAKTUYECKHUX 3AHATHUM MO TUCLIATIJIUHE

3ansaTue 1. Tema 2. MeTposiornyeckre XapaKTePHCTHKH CPEJACTB H3MePeHHI

[Toarpynisl ¥ BAIbI IPEOOPOB. MeTpOIOrHYecKre XapaKTepUCTHKH CpeCcTB u3Mepenui (MX
CH). ITonsarue o Mepax, dTaloHax, 00pa3loOBBIX U pabodux cpeAcTBax u3MepeHui. [loBepka cpeacTs
n3Mepenui. [loBepouHbIe CXEMBI.

3annarue 2. Tema 3. IlorpemnocTn H3MepeHHH

Knaccudukanuss MOTpeIIHOCTEH: CllyyaiiHble M CHCTEMATHYeCKHE, METOJUYECKHEe U
VHCTPyMEHTAIbHbIE, ~CTATHYeCKHE U  JUHAMHYECKHe. 3aKOHBl ~paclpeleNieHHs — CilydaiHOH
HOTPELITHOCTH.

3ansitue 3. HopMupoBaHHe MOTPEIIHOCTH, HpeIeN AOMyCTUMOM morpemHocTd. OCHOBHAs U
JIOTIOJIHUTEIbHAS TOIPEITHOCTH U CIIOCOOBI UX NIPEACTABIIECHHUS.

3ansatne 4. CyMMHpOBaHHE MOTPEITHOCTEH. Pacuer morpemHocTH KOCBEHHbBIX U3MEPEHUH 110
[IOTPEIITHOCTSIM MPSIMBIX U3MEPEHUH.

3ansaTue S. Tema 4. O6paboTka pe3y/ibTaTOB H3MEPEHHI

3anuch pe3ysIbTaTOB, OKpYIJIeHHe. Y4eT HEHCKIIOYEHHBIX CUCTEMATHYECKMX MOTPELIHOCTEH
(HCII). Metonuka o06pabOTKH pe3yJbTaTOB M3MEPEHHH C MHOTOKPAaTHBIMH HaOIIOJCHUSIMH.
ToyeuHble ¥ HHTEPBAJIbHBIE OLIEHKH H3MEpsieMOl BeTMYUHEL VIcKimoyeHHe rpyObIX NOrpeHOCTEH.

3anaTne 6. Tema 5. MeToabl, aJITOPUTMBI M METOJAMKH H3MeEPEHHH

DIeKTpOMeXaHWdeckue mpubopel ¢  npeobOpasoparemsmu.. Ilynter u  j100aBOYHBIC
COIMPOTHUBIICHHUS.

3anaTue 7. Tema 6. U3MepeHue BpeMeHHBIX HHTePBAI0B H (pa30BbIX CIBHIOB

AHanmu3  TOrpenrHocTeif, OOYCIOBIEHHBIX  JHUCKpeTH3anMed. MeToabl  yMEHbIICHHS
NOTPEIIHOCTH JUCKPETU3AIHH.

3ansaTue 8. Tema 7. U3MepeHue 4acToThl CHIHAJIA

DJIEKTPOHHO-CYETHBIM 4YaCTOTOMEp ¢ MOCTOSIHHOM norpemHocTeo. CBY DCY aucKpeTHOro
rerepoauHHOTO npeobpazoBanus. CBY DCY no MeTony nepeHOCYHKa.

3ansaTue 9. Tema 18. U3mepenne napamerpoB u ynpasiaenne kadectsom UKT

Paaros/IeKTpOHHBIE B TEIEKOMMYHHUKAIIMOHHBIE 3JIEMEHTBI, MOYJIM, YyCTPOMCTBA, CHCTEMBL.
[Tapamerpbl u xapaktepuctuku PDA, PDOC, PTC. Meroasl U cpeacTBa KOHTPOJsA, HCIBITAHHH,
U3MEPEHUH U MOHUTOPHUHIA.

COJIEP)KAHUE JIABOPATOPHBIX 3AHSATHH IO JUCHUTIJIMHE

JlabopaTtopHas pabGora 1. Tema 2. MeTpoJiorndecKkne XapaKTepHCTHKH H MOBEpPKa
CpeacTB H3MepeHuH

[Toarpymnisl ¥ BUIbI MPHOOPOB. MeTpoIoruuecKkie XapaKTepUCTUKU CpeIcTB u3Mepenui (MX
CH). IMousaTre o Mepax, 3TaloHaX, 00pa3loBBIX U pabouux cpencTBax udMepeHui. IloBepka cpeacTs
U3MEPEHUM.

JlaGopaTopuass pabora 2. Tema 6. M3MepeHHe BpeMeHHbIX HHTEPBAJIOB H (Pa30BBIX

C/IBUIOB

VisMepuTe BpEeMEHHBIX HHTEPBAIOB M pa3sHOCTH (ha3. MukponpoleccopHble CpencTBa
n3MepeHuit. Mukporeccopabie dpazomeTpbl. BupTyansHbie TpruOOpBHIL.

JlabopatopHas pabora 3. Tema 7. 3MepeHne 4acTOTHI CHIHAJIA

DJIeKTPOHHO-CYETHBIE 4aCTOTOMEPHI JUCKPETHOTO cyeTa. MHUKpONPOLECCOPHbIE H3MEPUTEIIH
9acTOTHI. JJIEKTPOHHO-CYETHBIN YaCTOTOMED C IMOCTOSIHHOMN MOTPEUIHOCTHIO. BUpTyanbHbIe MPUOOPSL.

JlabopaTopHasi pa6ora 4. Tema 8. AHa/10roBbI€ BOJILTMETPBI

[Ipeo6pa3oBaTenu MUKOBOIO, CPEIHEBBIIPSAMIEHHOIO M CPEAHEKBAIPATUYECKOIO 3HAYEHHH.
M3MepeHune nepeMEeHHOTO U IIOCTOSHHOI'O HaIPSHKEHUS.

JlabopaTopHas paborta 5. CenextuBHble BosbTMETphI (CB). MccnenoBanue criekrpa curHaia.
Bupryansasie CB. Ilorpemnoctu.



JlaGoparopHas pabora 6. Tema 9. IludppoBeie BoibTMETPBI

[IudpoBele BOJIBTMETPHI IOCTOSHHOTO M IIEPEMEHHOIO HaNpsKEHHs. BbIYuMCIUTENbHBIC
1 poBbIe BOJBTMETPHL. BHpTyanbHble IPUOOPHI.

JlaGopaTopHasi padora 7. Tema 11. Ocuniiiorpagmoi

[{udpoBbie U BEIYUCIUTENBHbBIE OCHMILIOrPadbl, UX CTPYKTYpPHl U 0cobeHHOCTH. [lorpemHocTy
u3MepeHuil. BuptyanbHble IpUOOPBL.

JlaGopaTopHasi pabora 8. Tema 12. AHAIH3aTOPBI CIEKTPA CHTHAJIA

Metoasl aHanu3a KojeOaHHH B 4acTOTHOW ob6nactu. CHEKTpalipHBIA aHAIM3 C IMOMOIIBIO
JMCKpeTHOro mpeoOpasoBanus Dypbe, OCOOCHHOCTM M OCHOBHBIE XapaKTEPUCTHKH LH(pPOBBIX
CIIEKTPOaHAIN3aTOPOB.

Jla6oparopuas paGora 9. V3mepurtenun HenuHelHbIx Hckaxkenui (MHU). BupryanbHbie
WHU. CriekTpalibHbIe ¥ peKeKTOpHBIE MeTo bl [lorpeniHocT H3MepeHui.

5. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MH

B npenogaBaHuH JIACLIMILIHHBI «METPOJIOI' A, CTAHJAPTHU3ALIUA U
CEPTUOUKAILIMS» ucnonas3ytoTess oOpa3oBaTelibHblE TEXHOJIOTUM KaK TPaJMIMOHHBIE, TaK U C
[IPUMEHEHHEM aKTUBHBIX U HHTEPAKTUBHBIX METOJIOB OOYYEHHS.

AKTHBHbI€ 1 HHT€paKTHBHbIe (GopMBbI 00ydeHHS

C uenbo (GOPMHPOBAHUS W Pa3BUTHS NMPOQPECCHOHAIBHBIX HABBIKOB B y4eOHOM Mpoiiecce
UCIIONB3YIOTCS AKTHBHBIE M WMHTEPaKTHBHBIE (OpMBI IIPOBEICHUS 3aHATHH B COYETAHHH C
BHEAyIUTOPHOU paboToi: (J1aGopaTropHble pabOTHI, MPAaKTHYECKUE 3aHATHS, KOHTPOJbHbIE PabOThI,
CPC). O6beM ayIMTOPHBIX 3aHATHIA, IPOBOJUMBIX B HHTEPAKTUBHBIX (pOpMax, COCTaBIgeT 22,5 yaca.

JIaGoparopHbie pabOThl BBIOJHIIOTCS B BUAE HCCIECJOBAaHHM aBTOHOMHBIX M BHPTYaJbHbBIX
paJlMOU3MEPHUTENLHBIX MPUOOPOB, a TaKKe HM3YyYEHUS COBPEMEHHBIX AalrOPHTMOB H3MEPEHHH U
006pabOTKH CHTHAJIOB C TIOUCKOM YCJIOBHH ONTUMU3MPOBAHHBIX IPe0Opa3OBaHUM.

[IpakTHUYeCKHe 3aHATHs BKJIIOYAIOT pelleHHe 3a/ad B MHTEPAKTHMBHOM pEXMME PabOThI CO
CrHenHaIH3UPOBAaHHON KOMITBIOTEPHOH MporpamMmoi. OObeM 3aHATHH, IPOBOAUMBIX B MHTEPAKTHBHBIX
dopmax, coctaBisieT 25% OT ayAUTOPHBIX YaCOB.

6. OIEHOYHBIE CPEACTBA JJISI TEKYHIEI'O KOHTPOJIS1 YCIIEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTALIMU IO UTOI'AM OCBOEHMUS JUCHMUIIJIMHBI 1
YUYEBHO-METOIUYECKOE OBECITEYEHUE CAMOCTOSITEJIBHOM PABOTbI
CTYAEHTOB

6.1. Tekymuii KOHTPOJIb yCIIEBA€MOCTH
OB — oaun Bapuanrt otBera; /[B — nBa BapuaHTa oTBETa

Tectbl aas npoBeaeHns 1 pedTHHI-KOHTPOJIS

1. JlesrenpbHOoCcTh 1O obecnedenuto enuHcTBa uU3MepeHuidt (OEW) ocymectBisercs B
cootBeTcTBUH ¢ (/IB):

a) 3akoHOM P® «O6 obecriedyeHnM eqUHCTBA U3MEPEHUI»

0) ITocraHOBJIEHHSIMH MECTHOI 3aKOHOJATEIbHOMN BIACTH;

B) HopMaTuBHBIMH TOKyMEHTaMu, IpUHUMaeMbIMH ['occtangaprom Pocenu;

r) PacniopsbkenusMu npesuzenrta PO.

2. T'ocynmapctBeHHOE ynpaBieHue aestenbHocThio 1o OEU ocymecteasier (OB):
a) [IpaBurensctBO PO;

6) AnMuHHUCTpanus npe3unaeHTta PO;

B) ['ocynapctBeHHsbIii komuTeT PO 1o crangapTu3aluy 1 METPOJIOTUH.



3. TlorpemHocTs pe3ysipTaTa H3MepeHuit orpanuunBaercs (JIB):
a) pezesioM JIOMyCKaeMoH NOrPeIIHOCTH;
0) pa3psAOHOCTBHIO LIKAJIBL,
B) KJIaCCOM TOYHOCTH Ipubopa;
I) CpeHUM apu(PMETHUYECKUM OTKIOHEHHEM.

4. Ha MeTpoioruueckyro ciyxk0y HpeAnpHsTHs BO3IaraloTcs cienyromue obssannocty ([1B):
a) YCTaHOBJICHHE PAllHOHATBHON CUCTEMBI FOCYIAPCTBEHHBIX ITAJOHOB;

6) pa3paboTtka cpezcTB u3mepenus CH [uist Hy K1 IpeanpusiTUs;

B) Opranu3aiius u nposesieHue peMonta CH;

I) yCTaHOBJICHHE MOHATHI METPOJIOTHH, YHU(HKAIMSA TEPMUHOB.

5. l'ocynapctennsie npuemounble ucneitanus CU (I'TIM) — sto ucnbiranus ([IB):
a) oopa3noB HOBbIX CU, npeHasHaYeHHbIX Ul CEPUHHOTO BBITYCKa!

6) obpasioB CH, nmojyexaiux BBO3y H3-3a TPAHHUIIBI IAPTUSIMHU;

B) HOBBIX CH, CO3MaHHBIX Ha MPEANPUATHH JJIA €70 HYXK]I;

r) Bcex CH, BBO3UMBIX M3-3a I'PaHHUIIBL.

6. ITosepke nmomnexut (OB):

a) Kaxapii sx3emmisip CH;

0) kaxapli Tpetuid sx3emmsip CH:
B) KaxKIpli aecsaThid sx3emmsip CH.

7. Iosepky CHU moxeT ocymecTBisTh (OB):

a) aTTECTOBAHHOE B KAQUECTBE MOBEPHTENS GU3UUECKOE JIHIIO;
0) KBATU(UIIMPOBAHHBIA HHKEHED,

B) PYKOBOJIUTEIb METPOJIOTHYECKOH CITyKOBI.

8. JleATenbHOCTE 110 M3rOTOBIECHHIO, PEMOHTY, Tpojaxe U npokary CU (OB):

a) paspelraeTcs Mo PEIIeHUIO OPraHOB HUCIIOIHUTENILHOM BIIACTH;

6) moiBepraeTcs JIUIEH3MPOBAHUIO OpraHamMy [ 0Cy1apCTBEHHOM METPOIOTHYECKO#H CIIyKOBL:
B) MOKET OCYILECTBIIATHCS JTFOOBIM 3apPErUCTPUPOBAHHBIM IIPEANIPUHUMATEIIEM.

9. MeToauMyecKHe MOrpenHocT 00ycaoBiaeHsl ([IB):

a) BHyTPEHHUMHU IIIyMaMU MOJYJICH;

0) BHEIITHUMU HABOJKAMH;

B) HECOBEPIIEHCTBOM METOJA H3MEPEHHUS,

I') JONYIICHASIMU ¥ MPUOINKEHUAMHU B YPABHEHUH M3MEPECHHUS.

10. MeToanyeckue norpemHocTy u3pectHsl (OB):

a) yXKe Ha CTaJIu¥ IPOEKTUPOBAaHHUs NpUbopa;

6) 1mocie TIIAaTeIbHBIX IKCIEPUMEHTAIbHBIX HCCIIEJOBAaHUH;
B) IOCJIE IIPOBE/ICHHUS TOBEPKU IIpUOOpa.

TecTbl AJ151 NPOBeAeHUS 2 PEHTHHI-KOHTPOJIS
1. UHCcTpyMeHTaTbHEIE IOTPEUIHOCTH 00yCiIoBiIeHE (/IB):
a) pazbpocom mapameTpoB 31eMeHToB CH;
0) IyMaM# U HEUIEeaTbHOCTHIO cocTaBHbIX yacTedl CHU;
B) BJIIMSIHUEM BHYTPEHHErO COITPOTHBIIEHUS IPUOODA;
I') JOMYIICHUSIMHA U TPUOIMIKEHUSIMU B yDABHEHUHU U3MEPEHHMS.



2. Ecnm 3akoH pacrnpeleneHusi CiIydailHOW IOrPEIIHOCTH HEU3BECTCH, TO PEKOMEHIYETCsH
npuauMath (OB):

a) HOpMaJIbHOE PacIpe/IeIEHUE;

0) paBHOMEpPHOE pacIpeeICHHE;

B) TPEYTOJIbHOE PACIIPENIEICHHE;

I') apKCUHYCHOE pacCIpelesICHHUE.

3. Eciu ciyyaifHasi TOTpeHOCTh 00YCIOBIIEHA TADMOHUYECKON [TOMEXOM, TO PEKOMEHYETCs
npunumathb (OB):

a) HOpMaJIbHOE pacHpesie/IeHHE;

6) paBHOMEpPHOE paclipe/elIeHHUE;

B) TPEYTOJbHOE pacHpe/ieiCHHE;

I') apKCHHYCHO€ paclpelelICHHUE.

4. Ecnu caydaiiHas OOTPEHIHOCTH OOYCIOBIE€HAa MHOIMMH NPHYHHAMH OJTHOIO BECOBOIO
nopsiaKa, To pekoMeHayeTcs npuauMars (OB):

a) HOpMAJIbHOE PACHPENIEIICHHE;

0) paBHOMEpPHOE pacIpele/ICHHE:,

B) TPEYTOJIBHOE paCIpe/IEIEHHE;

I') apKCHHYCHOE pacIIpele/ICHHE.

5. CHcTeMaTH4ecKUe MOrPEITHOCTH, €CITH OHH U3BECTHBI MJIM JOCTATOYHO TOYHO ONPEIC/ICHbIL.
cymmupyrot (OB):

a) ajreOpanvecku ¢ y4eTOM COOCTBEHHBIX 3HAKOB,

0) Moy Oe3 ydera 3HaKOB;

B) F€OMETPHYECKH 110 KOPHEM KBaJPaTHBIM.

6. City4aiiHble IIOrPEITHOCTH (CpeJHEKBaAPaTHYECKHE OLEHKH) CYMMUPYIOT
a) Moy 6€3 yueTa 3HaKOB;

6) reOMETPUYECKH MO KOPHEM KBAJPATHBIM C y4ETOM KOPPEISILIHH;

B) TEOMETPHUYECKH 110]] KOPHEM KBaJpaTHbIM 0€3 y4eTa KOppe/sInH.

7 Momsocts B Harpyske (P=I*U) ompezensercs mo pesyipbTaTaM NpsAMBIX W3MEPEHHH TOKa
(1=10,0 + 0.3 MA) u manpsokenuss U=(10,0 + 0.4 B). Kak npaBHIbHO CII0XKHTH W3BECTHBIE MPE/ICIIbHBIE
3HAYeHHs CITyYalHbIX MOTPEIIHOCTEH | 3alicaTh JOBEPUTEIBHYIO IOTPEIIHOCTD pe3ynbrata (OB):

a) (100,0 + 0.3 mBr);

6) (100,0 + 0.4 mBr);

B) (100,0 + 0,5 MmB1);

r) (100,0 + 0,7 mBr).

8.Conporusnenre Harpysku (R=U/I) onpeznensieTcst o pesynbTaTaM MPSIMbIX H3MEPCHHH TOKa
(1=10,0 + 0,3 MA) u nanpspxerust U=(10,0 + 0,4 B). Kax npaBuiabHO C10KHTH H3BECTHBIC MPEIC/IBHBIE
3HAYeHHs CITydyaiHbIX MOTPEIIHOCTEN | 3allicaTh MaKCHMAIbHYIO MOTPEITHOCTh pesynbrata (OB):

a) (1,0 + 0,3 xOm);

6) (1,0 + 0.4 kOm);

B) (1,0 +£ 0,5 xOm);

r) (1,0 +0,7 xOm).

9. Yyer MHEHHUI BCEX 3aMHTEPECOBAHHBIX CTOPOH IIpU pa3pabOTKE M NPUHATUU CTaHIapTOB
nocruraercs npouenypoi (OB):
a) 00CY)KICHHSI TPOEKTa CTaH/1apTa 3aMHTEPECOBAHHBIMU CTOPOHAMH,



0) aHaJIM3a aHAJIOTUYHBIX TPOEKTOB CTAaHAAPTA;
B) 00CYXIEHHUS MPOEKTa CTaHAapTa pa3paboTYUKaMU.

10.9K0OHOMHYECKMMH TToKa3aTelsaMu 1pH Beioope CU sBistores (/B ):
a) OBICTPO/IEHCTBHE;

6) croumocts CU;

B) BXxoJHOe conpoTtuBienue CH;

I') Ipe/ieNbl H3MepeHHs proopa.

TecThl 1151 MpoBeeHHs 3 PeHTHHI-KOHTPOJIA
1. ITpu6op M3-95 npennaznauen s usmepenus (OB):
a) 4acTOThI;
0) HampsDKEHHS;
B) MOIIHOCTH;
r) AUYX.

2. ITpubop Y3-64 npexaraszHauex ais usmepenus (OB):
a) 4acTOTHI;

6) HampsDKEHHUS;

B) MOIIHOCTH;

r) AUYX.

3. ITpubop B2-38 npennasnauen ams uzmepenus (OB):
a) YacTOTHI,

0) HanpsHKEHUS;

B) MOIIHOCTH;

r) AUYX.

4. ITpubop X1-56 npenna3znaueH 1t usmepenus (OB):
a) 4acTOThI;

0) HampsHKEHUS;

B) MOIIHOCTH;

r) AUX.

5. B muanazone CBY mosxet paborars ocrmuiorpad (OB):
a) 3alOMHUHAIOIINH;

6) cTpOOOCKONUYECKUH;

B) YHHMBEPCAJIbHBIN.

6.bonee ObicTpoaeiicTByOIMHA BoabTMETp (OB):
a) BPEMSIMMITYJIbCHBIN;

6) ABOHHOIO MHTETPUPOBAHMS;

B) MOpa3psAHOrO KOJUPOBAHHMS.

7. Jlns kimacca TOYHOCTH | abCoMOTHAs MOTPEeIIHOCTh pe3ysbTaTa u3MepeHus B Touke 50 B Ha
npenaene usmepenus 100 B He nomxna npessinath (OB):

a) 2B;

6) 2%:;

B) 1 B.

8. MakcumanpHas norpemrHocTh 111 CKO=1% 1 paBHOMEpPHOro 3aKOHa paclpelelieHus paBHa



(OB):

a) 2%;
6) 1.73%:;
B) 1,5%.

9. Jlns snekrpoMexaHudeckoro nmpudopa co mkanoi 100 MB ¥ BHYyTpEHHHM CONPOTHBICHUEM

1 kOm BeIOpano 106aBo4HOe conpotusiaeHre 9 kOM. Ero mkana crana (OB):

N B W=
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11.

12

13

16.
17.
18.
19.
20.

a) 9B;
6) 10 B;
B) 1 B.

10. CrekTp cHrHanta MOXHO HccienoBars (/IB):
a) ocruIorpagoM;

0) aHAJIM3aTOPOM CIIEKTpA;

B) CEJICKTUBHBIM BOJIBTMETPOM;

') U3MEpUTEIIeM HETMHEUHBIX HCKAKEHUH.

6.2. IlpomMe:kyTOUHAS ATTECTALIMA 110 HTOraM YCBOCHHS IUCIUILIMHBI
KoHTpo/ibHbIe BOIPOCHI K IK3aMEHY
OCHOBBI METPOJIOT'UH, CTAHJAAPTU3ALIUU U CEPTUOUKALIUHA

O671acTH ¥ BHIbI U3MEPEHUH, TPUMEPHI IPSAMBIX U KOCBEHHBIX H3MEPCHHUH.
CpencTBa H3MEPEHHUH, HX BHIBI U KiIaccuukanus. MeTponoruyeckue xapakrepuctiku (MX) CH.
I'CU, ee moapazaenenuss U nojcucremel. OEN Ha pa3sHbIX ypOBHSX.
Mertposorudeckas ciry:x6a B PO u ee cTpykrypa.
I'ocyIapcTBEHHbIE HAYYHBIE METPOJIOTHYECKHE LEeHTPhl i ux dynkiuu. Bragumupckuit [ICMC u
ero QyHKIHH.
[ToBepka U KaTMOpOBKa CPeACTB U3MepeHUH. IIoBepOUHBIE CXEMBI.
[TorpemHoCcTH METOAUYECKHE, HHCTPYMEHTAIbHbIE H CyOBEKTUBHBIE (C IPUMEPAMH).
[TorperHocT cuCTeMaTu4ecKue, ApeipoBbIE U CIydaiHbIE (C IPUMEPAMH).
3aKOHBI paclpesielieHds CIy4aifHbIX MOrpemHocTeil (HopManbHbIH, CThIOJEHTa, PABHOMEPHBIH,
TPEYrOJIbHBIH U apKCHHYCHBIN ).

! HOFpeHIHOCTH aIIUTHUBHLIE U MYJIbTHUIIJIMKATUBHBIC, OCHOBHBLIC U JIOTIOJTHUTEIILHBIC, CTATHUCCKUC

U JIMHAMHYECKHE (C IIPUMEPAMH).
[ToaroroBka K M3MepeHHsIM. Y 4eT MoJiesid 00bekTa, Beibop Metona, CH.
Mertoas! ymenbienus cuctemMarnyeckux norpemsnocteit. HCIT u ee o6HapykeHue U OLEHKA.

. MBU. IToarotoBka k ©3MepeHUsIM. 3alIUCh PE3YJILTATOB.
14.
15.

O6paboTka pe3yIbTaTOB U3MEPEHUN.

OlleHKa MOTPEIHOCTH pe3yJibTara MpsIMOro OJHOKpaTHOro u3MepeHus i u3BecTHbiX CKO u
HEIL

OlieHKa CyMMapHO# CITy4aifHOW ¥ CUCTEMAaTH9eCKON IOTPEITHOCTH MHOTOKPATHBIX M3MEPEHHH.
MeTtoauka 06paboTKH pe3yIbTaTOB MHOTOKPATHBIX U3MEPEHUH.

OneHka NorpeuIHOCTH KOCBEHHBIX U3MEPEHHM.

OCHOBBI CTaHIAPTU3ALUH: (YHKIIUU U METOIBL, IPABOBBIE OCHOBBI U LIEJIH.

[ocymapcTBeHHas cucteMa craHmapraimy Poccuiickoit dhenepanyu. OCHOBHBIC NPHHIMIBI M 3a1a4H
crargapruzanuu corigacHo 'CC PO.

. Bunpl cranpaproB, mpumeHnsieMblx B Poccuiickoit ¢enepanuu. Ilopsiiok pa3paboTK ¥ HM3MEHEHHS

rOCY/IapCTBEHHBIX CTaH/IAPTOB.

2. MexmyHapoHOe coTpyaHUUecTBO Poccun B obnactu craniaprisaiyy. [ [puMeHeHne Mexx1yHapOaHbIX

¥ HAITMOHAIBHBIX CTaHIapTOB Ha Tepputopun PO.

. OCHOBBI cepTU(HUKAIMU: BaXKHEHIINE NOHATHS U OCHOBHbIE ()YHKLIUH.
. O0BEKTHI 0053aTeIbHON U TOOPOBOJIbHOM cepTHdUKAIMU. Y YaCTHUKHA U (POpMBI 00A3aTEIBHOM U
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13.
14.
13,
16.

17.
18.
19.
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JO0OPOBOJIHOMN CepTUDUKALIUH.

. IlonstHe cucreMbl KadecTBa. [IpUHIMNBI (QOPMHPOBAHUS CHUCTEM YIPABICHHS Ka4eCTBOM.

Crangaptel MCO Ha cucTeMBl ylpaBiIeHUs KAY€CTBOM.

CPEJACTBA UBMEPEHMUSA B UKT

W3MepuTenh MHTEpBaTa BPEMEHH II0 METOLY JHCKPETHOro cyera. CTpyKTypa IOIpPELIHOCTH €
KJIaccupUKalUeH.

W3MepHTeNls HHTEPBATA BPEMEHH IO METOJY AUCKPETHOro cyera ¢ mHTepnosuuen. CTpykTypa
MOrPEIIHOCTH ¢ KJIaccuUKaIHEH.

da3oMeTp C JKECTKOM JIOTHKOW ¢ IpeoOpa3oBaHHEM caBHIa (asbl BO BPEMEHHOW WHTEpBAI.
CTpyKTypa MOTPEelIHOCTH C KJIacCUHKAIMEH.

MuxponpoueccopHblii pazomerp. CTpyKTypa IOIPELIHOCTH ¢ KJIaCCH(HKALMEH.

Pe3oHaHCHBIM 4YacTOTOMEp C HMHAMKauued 1o MaxcumMyMy. CTpykTypa IOrpemiHOCTH C
KJ1accupukamme.

Pe3oHaHCHBIM 4YacTOTOMEp C HMHOWKamued 1o MuHUMyMy. CTpyKTypa MOIpEmHOCTH C
KJIaccHu(pUKalUEH.

DCY muckperHoro cyera. CTpyKTypa MOTPEIIHOCTH ¢ KilacCU(UKaAIUEH.

DCY ¢ NOCTOSHHOM IOTPEITHOCThIO B JAMana3zoHe u3MepeHuid. CTpyKTypa MOIpPEIIHOCTH C
KJIaCCH(UKAIHEH.

DCY CBY aucKpeTHOro rerepoauHupoBanus. CTpyKTypa HOTPEIHOCTH C KIacCU(pUKAIUEH.

SCY CBY no MeToay nepeHoca 4actoTel. CTpyKTypa HOTPEIIHOCTHU C KIacCH(UKaAIMEH.
Bonermerp CK3 ¢ mnpeoGpa3zoBaHHeM 3NEKTpHYECKOM SHepruM B TemaoByro. CTpykTypa
MOrPETHOCTH ¢ KIaccuUKaluen.

BpemsumiyibCHbIH BObTMETP. CTPYKTYpa MOTPeIIHOCTH ¢ KilacCHpuKauen.

BonbTMeTp ABOWHOTrO HHTErpupoBanus. CTpyKTypa NOTpEeLIHOCTH C KiIacCHpUKaIHeH.

BosbT™MeTp mopa3psaHoro koauposanus. CTPyKTypa IMOTPEIHOCTH ¢ KIaCCUBHKALUEH.

YacTOTHO — UMITYJIbCHBIN BOJIBTMETP. CTPYKTypa MOTPEIIHOCTH C KilacCUuUKaAIMEH.
KajopuMeTpu4ecKuil BATTMETP C MOCTOSIHHOM TeMmImeparypod (MeTon 3amernenus). CTpyKTypa
MOrPENTHOCTH € KIacCUpUKalUEen.

TepMOpe3UCTHBHBIN BaTTMETP ¢ MOCTOM YHUTCTOHA. CTpYKTypa HOTPEIIHOCTH ¢ KiIacCH(pHUKaUEH.
TepmonnexkTpuueckuit BaTTMeTp. CTpyKTypa MOTPELIHOCTH ¢ KIacCUuUKaueH.

VuuBepcanbhbiii  ocrmiuiorpad. CTpykTypa NHOrpemrHOCTH (€ KiaccuuKaluel) B peKuMax
U3MEpEeHUs] HHTepBajla BpEMEHH U YPOBHSL.

. Ctpo6ockonuueckuii ocrmiuiorpad. CTpyKTypa MOrpemrHocTd (¢ Kiaccudukanuei) B pexumax

H3MEPEHUA HHTEPBAJIa BDEMEHU U YPOBHSL.

. Hudposoii ocumutorpad. CTpykTypa NOrpeUIHOCTH (¢ KiIacCHpHKayen) B pexxuMax U3MEpeHHs

MHTEpBaJla BpEMEHH U yPOBHSL.

. AHasTM3aTop  CIeKTpa ¢ napauienbHod  ¢unbrpanmedt. CTpyKTypa MHOIpELIHOCTH (¢

K1accu(UKaluei) B peKUMax H3MEPEHHsI YaCTOTHI U YPOBHSI TApMOHHK.

. AHanM3aTop cHeKkTpa ¢ IocjenoBaTenbHOM ¢uiubTpanueif. CTpykTypa IOrpelHOCTH (C

KJ1accuuKalyen) B peKUMax U3MEPEHHs YaCTOThI U yPOBHS FAPMOHHUK.

. BeruncnurenbHbld  aHam3aTtop crnektpa. CTpyKTypa MOTPEeIHOCTH (C KJjIacCH(pUKauuen) B

peXUuMax UBMECPEHUS YaCTOTHI H YPOBHS F'ApMOHHK.

. U3amepuTens HeMUHEHHBIX HeKakeHUH. CTPyKTypa MOTrpeiHOCTH (¢ KiIaccudpuKanuei ).

6.3. CamocTtosTeqibHas paboTa CTYAEHTOB
CamocrosTenpHasi  (BHeayAMTOpHas) paboTa  CTYAGHTOB  BKJIIOYAaeT  3aKpellleHHe

TEOPETUUCCKOI0 MaT€pHrajia Ipru IMOATOTOBKE K BBHIOJIHCHHIO U 3alIUATC na6opaT0prlx 3aJlaHuM, a
TaKXXC IIpH BBIINIOJIHCHUH HHIWBHAYAJIbHBIX 3aJaHui K IIPAKTHYCCKHM 3aHATUAM H CPC. OcHoBa
CaMOCTOATEJIbHOU pa60TbI M3Yy4YCHHUC TCOPHH II0 PCKOMCHIOBAHHBIM HWCTOYHHKaM MW KOHCIICKTY
JIEKITAM, a TaKXKe pPEUICHHUE 3a1a4:

1.

,[[IISI Kjacca TOYHOCTH | ONpEACIUTD a6COJIIOTHy10. OTHOCHUTECIIPHYIO HW TIPUBECACHHYIO
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9.

10.

11.

12.

14.

15,

16.

17.

18.

TIOrpEINHOCTH pe3ysbTara u3mepeHns B Touke X = 4N (B) na npenene usmepenus X = 100 B.
3anucaTh BBIP@KEHHE Ui OTHOCHTEIBHOM IOTPEHIHOCTH pPEe3ylbTaTa M3MEPEHHs, KOorjga Kjacc
TOYHOCTH BoJbTMeTpa 1.0 mpeacTaBiieH 2-4JeHHOH GOpMYIIOH, B COOTBETCTBUHU C KOTOPOM B TOUKE
x = 3N (B) na npenene usmepennss Xx = 100 B annutuBHas cocraBnstomas B 2 pasa 0oublie
MYJIbTHIUTHKaTUBHOW. BbIOpath a 1 b.

OnpefeuTh MaKCHMaIbHYIO MorpemHocts, ecnd 6=0.1N% s 3aKOHOB pacnpeleIeHHs:
paBHOMEPHBIH, TPEYTOJIbHBIA, ADKCHHYCHBIH ¥ HOPMaJIbHBIH.

OLeHUTE CyMMAapHYIO OTPEIIHOCTD, 3aJaHHYIO B % 3-Ms CIIy4alHbIMH COCTABJIAIOIIUMU, Kax1as
M3 KOTOPBIX 3aJaHa JOBEPHTEIbHBIMH IpaHHIaMu ¢ BeposTHOCThIO 0,95: 0.1*N — pacmpenenesa
mo HopManbHOMYy 3akoHy; 0,2*N — pacmpeneneHa 10 apKCHHyCHoMy 3akoHy: 0.3*N -
pacrpezeseHa 1o paBHOMEPHOMY 3aKOHY.

OleHnTE CyMMapHYIO TOTPELIHOCTD, 3aJaHHYI0 B %0 3-Ms CIIy4alHbIMU COCTaBJIAIOIIMMHU, KaX1asd
U3 KOTOPBIX 3aJaHa JIOBEPUTEIbHBIMH TPaHULIAMH C BeposTHOCThIO (.95: 1Be CcocTaBIsFOIINE
0.1*N u 0.2*N KOppeIMpOBaHHBI M paclpeleleHbl 0 HOPMAIbHOMY 3aKoHy: ogHa - 0.3*N
pacrpejiesnieHa 10 paBHOMEPHOMY 3aKOHY.

OLeHHTE CYMMapHYIO IIOTPEIIHOCTD, 3aJJaHHYIO B %0 2-Msl CJIly4alHbIMH COCTAB/ISFOLIMMU. Kaxk/as
M3 KOTOPBIX 3a[aHa JI0BEPHTEIbHBIMA I'PaHHIaMu ¢ BeposiTHocThio 0,95: 0,1*N pacnpezenena mo
HOpMaJbHOMY 3akoHy; 0,2*N  pacnpezeneHa 1Mo paBHOMEpHOMY 3akoHy. - ¥ oano# HCII ¢
IPaHUYHBIM JIOBEpPUTEIbHBIM 3HaueHHeM 0,3*N.

Jlan npubop Toka co mkanoi 10 MKA u BHyTpeHHuM conporuBiaeHdeM 0.1*N kOm. Kakne
HY>KHBI IIYHTBI 171 mikasi Toka 1 MA u 1 A? Kakoe GyaeT BXO[HOE CONPOTHBIIEHUE TpuOOpa’?

Jlan mpu6op Toka co mkanod 10 MKA u BHyTpeHHHM compoTusieHdem 0.1*N kOm. Ha kaxue
IIKaJbl MOKHO MOCTPOMTH BOIBTMETP, M KakKdhe JODKHBI OBITH IpU ITOM JI00aBOYHbBIC
conpotusienus? Kakoe GyeT BXOAHOE CONPOTUBIIEHHE Tpubopa’

Jlan npu6Gop Toka co mkanoi 10 MKA U BHyTpeHHHM conpoTusiaeHueM 0,1*N kOm. Ilpegmoxure
IIKaJTy OMMeTpa U HalpsDKeHUE UCTOYHHMKA TUTAHHMS.

Jlan npu6op co mxanoi 100 MB u BHyTpeHHHM comnpotuBiaeHueM 1*N kOm. Kakue HyKHBI
no6aBounble conporuBieHuss mais mkanr 1 B, 10 B u 100 B? Kakoe Oymer BxomHOe
CONPOTHBIICHHE TPUOOpA HA pa3HBIX LIKaJTax BOJIbTMETpa’

Jlan npu6op co mxanoi 100 MB u BHyTpeHHHM conpotuBienreM 1*N kOm. Ha kakue wIKajbl
MOKHO TIOCTPOHMTEH aMIIEpMETp, W KaKHhe JOJDKHBI ObITh MpH 3ToM IyHTHI? Kakoe OymeT BXonHOE
conpoTuBieHue mpudopa?

Jlan npu6op co mkanoi 100 MB u BHyTpenHuM conmporupieHueM 1*N kOm. Ilpeanoxure mkany
OMMETpa U HAINpsKEHUE UCTOYHHUKA [TUTaHMS.

. C Kkakoii MHHHMAQJIbHOHW OTHOCHTEIBbHOMN NOrpE€IIHOCTEIO MOXXHO HM3MEPUTH HMHTEPBA]l BPECMCHH

0,1*N Mc, ecnu dYacTtoTa CUeTHBIX HMIyJibcoB 1| MIm.  Mertonq auckperHoro cuera 0e3
UHTEPIIOJISILHH.

C kakoi MHUHHMMAJIbHONW OTHOCHTEJIBHOM IOIPEIIHOCTBIO MOKHO H3MEpPHUTh HHTEpPBaJl BPEMEHHU
0,1*N Mc, ecnd YacToTa CYETHBIX wuMIyiabcoB | MIm.  Merox auMcKpeTHoro cuera ¢
MHTEPIOJISILUEH.

C kako¥i MUHMMAaJIbHON abCOIFOTHOM MOTPEIIHOCTBIO MOXKHO M3MEPHTh CABUI (a3kl Ha 4acTOTe
10*N I'i, ecim yacToTa CYETHHIX UMITyJbeoB 1| MI'n. Merton muckpernoro cueta ¢ MIIC. Kakoe
TpeOyeTcst BpeMsi H3MepeHus?

C xako¥ MHHHUMAJIBHOM OTHOCHTEJILHOM MOTPEIHOCTHIO MOXKHO W3MEPHUTH CIBHUT (ha3bl 5*N’ na
gactote 10*N I'll, eciy 4acToTa CUETHBIX UMITYIbcoB | MI'. Merton muckperHoro cuera ¢ MIIC.
Kakoe TpebyeTcst Bpemst U3MepeHusi?

C xakoif MHHUMAaJIbHOM abCOJIOTHOM MOIPEIIHOCTBIO MOXKHO M3MEPHTH 3a BpeMsa [=1 ¢ caBur
¢a3br Ha yactore 10*N ', ecm yactoTa c4eTHBIX UMIyabcoB 1| MI'n. Mertona quCKpeTHOro cyeTa
C )KECTKOH JIOTUKOM.

C xakoil MHHHUMAJIbHOW OTHOCHTEIBHOU MOTPEIIHOCTBI0 MOYKHO M3MEpUTh 3a Bpemst T=1 ¢ caBur
¢azbl 5*N" na gacrore 10*N I'l, €CIM 4aCTOTA CYETHBIX MMITYIbCOB | MI'I. MeToj MCKPETHOrO
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cyeTa C )KECTKOU JIOTUKOH.

. C xaKoli MUHMMAaJIbHOM MOTPEIIHOCTHIO JUCKPETH3AIMH MOXKHO H3MepuTh 4acToThl ION ['mu N

MI'11 MeToI0M AUCKPETHOTO cueTa IpH BPpEMEHU u3MepeHust 1 c?

. Kax u3meputs actotel N I'Tm u (N-0,01) I'Tx ¢ momomsro MJII™? Beibepete  frer. TpaHUUHBIE

4acTOThI U noJsiocy nponyckanus YIIY, ouenure f,.

. Kax u3meputp vactory N I'Tu ¢ nomompro MITU? Onenure 3HAYeHHs 4acTOT reTepoOJMHA U

HOMED TrAapMOHHKH.

. BartmeTp cpenHero 3HaueHHMs MOLIHOCTHM Nokaszan BenuuuHy +3Ninb-mMBr. KakoBa umnysbcHas

MOIIHOCTH (MOIIHOCTH B UMIIYJIbCE), €CIIH CKBaXKHOCTh paBHa 3N?

. KakoBa norpemnmaocts u3mepenus 4N MBT Ha mikane 100 MBTt BarTMeTpoM kitacca TounoctH 1 6e3

ydeTa paccorjiacoBaHus B TPaKTe?

. KakoBa norpemnocts u3mepenus 4N MBT Ha mkane 100 MBT BarT™MeTpoM Kitacca To4HOCTH | C

y4eTOM paccoriacoBanus B Tpakte, eci |[=0,1N ?
Crpob — umnynbcel GpopMupyroTcs ¢ maroM cuutbiBaHus At==TN/360=T/360/N. Uro OyaeT Ha
skpane DJIT npu momaye Ha BXOI CHHYCOHIBI, €CJTH YUCIIO BRIOOPOK k=907

@®oH/1 OLIEHOYHBIX CPEJICTB [JIsl MPOBEACHHUS aTTECTAllUU YPOBHS CHOPMHUPOBAHHOCTH KOMITETEHIIUN
obyuaromuxcst o guctumauae «METPOJIOTUA, CTAHJAPTU3AILIMA U CEPTUOUKALIUA»

oopmIIsIeTCst OTAETbHBIM JOKYMEHTOM.

7. YHEBHO-METOAUYECKOE H HWH®OPMAIIMOHHOE OBECIIEYHEHUME

JAACHUITJINHBI
7.1. KHuroo6ecne4eHHOCTH
KHUT'OOBECITEUEHHOCTDb
KonuuectBo
HaumeHoBaHHWe TUTEpATYyphl: aBTOP, Ha3BaHHE, BUI H3nanusd, | lof 9K3EMILIADOB Hannuue B
U3aTELCTBO U3JaHus l/l?aﬂ.aHHﬁ B 3ﬂeKTDOHHOﬁ
o6ubnuoreke Bnl'Y| Oubnuoreke
B COOTBETCTBHH C Bal'y
dI'oC BO
1 2 3 4
OcHoBHas naurteparypa*
1. Koportkor B.C. Metposorus, cTaHaapTH3anus 1 2017 DNeKTPOHHBIN 29bC
cepTUUKaLUs [ DNeKTPOHHBIH pecypc]: yueOHOe mocobue yUeOHUK «IPRbooks»
nis CITIO/ Kopotkos B.C., AponacoB A..— Caparos: http://www.iprbo
[Tpodobpazosanue, 2017.— 186 c. okshop.ru/66391
.html
2. Nozansxos A /L., ITozausakos B.A. BuptyanbHble pagno- 2015 53 ObC Bal'y
U3MepHUTEIIbHbIE TPUOOPBI U KOMILIEKCH: YuebHoe nocobue / http://e.lib.vlsu.r
BnaauM. roc. yH-T. - Bragumup. - 2015. - 236 c. u:80/handle/123
456789/4308
3. AMuHeB A.B. Metponorus, ctanaapTazanus u 2016 DeKTpOHHBIN 2bC
cepTU(hUKALIUS B TEIEKOMMYHHKALIMOHHBIX CHCTEMAX Y4eOHHUK «IPRbooks»
[DnexTpoHHbIH pecypc]: yuebHoe mocobue/ Amunes A.B., http://www.iprbo
biioxun A.B.— ExkatepunOypr: Ypainbckuii dpenepaibHblii okshop.ru/65945
yHuBepeuret, 9bC ACB, 2016.— 204 c. .html




JlonoaHUTeNNbHAs TUTEpaTypa

1 2 3 4

1. TTosauskoB A.Jl., [To3nusakos B.A. MoaenupoBanue 2012 73 ObC Bal'Vy

QITOPUTMHUYECKUX METOAOB ONPEEIIEHHS apaMeTPOB http://e.lib.visu.r

paanocurtanos. [Ipaktukym / Bnaaum. roc. yH-T; Bnaaumup, u:80/handle/123

2012. 114 c. 456789/2383

2. [MosanskoB A.Jl. KpeiitoBbie cucrembl PXI nis kontpons, 2010 73 ObC Bal'y

MCIBITAHWI U MOHMTOPHHTA paJHo-anmnapaTypsl: y4eb. http://e.lib.vIsu.r

nocobue / BnaauMm. roc. yH-T. — Bnagumup: Pen.-usaar. u:80/handle/123

xkommieke Bal'Y, 2010. — 118 c. 456789/1862

3. [Mozausaxor A.Jl. Kypc nekuuii no AMCLMILIMHE 2008 73 SbC Bal'y

«MeTtponorus 1 paguonsmeperus», Yactel / Banagum. roc. http://e.lib.visu.r

yu-T; Bnagumup, 2008. 164 c. u:80/handle/123
456789/1104

7.2. llepuoanyeckne U3JaHUHA
OredecTBeHHbIE Ky PHAJIBI:
e PammorexHuka;
e PaaMoTexHUKa U JIEKTPOHUKA;
e [Ipubopel ¥ TEXHUKA IKCIIEPUMEHTA,
e [ludpoBas 06paboTKa CUrHAJIOB.
PedepaTuBHbIe KypHAIbI:
e PaanorexHuka,
e DIIEKTPOHHKA.
3apy0exHbIe XKy pHAJIbI:
e IEEE Transactions on Communications;
e [EEE Transactions on Signal Processing;

e [EEE Transactions on Instrumentation and Measurement.

7.3. UnTepHET-pecypchl
«IPRbooksy» http://www.iprbookshop.ru
9BbC Bal'V http://e.lib.vlsu.ru
http://www.studentlibrary.ru
http://znanium.com/bookread2.php?book
WWww.insruments.ru

8. MATEPUAJUIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJINHbI

JlJis pead3aluy JaHHOM JMUCIUIUIMHBI UMEIOTCS CHelMaIbHble IOMEIICHUs /ISl IPOBEACHUS
3aHATHH MPaKTHYECKOro/J1abopaTtopHOro  THIA,
WH/IMBU/IyaJIbHBIX KOHCYJIbTAllMi, TEKYIEro KOHTPOJS M IPOMEXKYTOUHON arTecTaluu, a TakiKe

3aHATHM JIEKIIMOHHOTO THIIA,

MOMEIICHHS JIJII CAaMOCTOSTEIIbHOU pa60T1>1 (y1(a38.TI> H€O6XO,LII/IMO€).

MaTepI/IaJIbHO-TeXHI/I‘IeCKOC obecrneyeHne TUCIUILIAHE] BKITIOYAET:

e xadenparbHbie MyIbTHMEIHIHBIE cpeacTBa (aya. 301-3 u 335-3);

e HAOOpHI CJIAKWIOB K JIEKIHAM (0T 25 10 40 cltaii10B K KaXA0u JCKIIHUH);

TpYNIOBbIX U

e 00opynOBaHUE CIENUATA3MPOBAHHOM JTaboparopuu (506-3) no muctwmHe "MeTtposorus,

cranaaptuzanus u ceprupukanus” (MCC);

®  KOMIIBIOTEPHI CO CIEIHATU3UPOBAHHBIM IIPOrPAMMHBIM 00ECTIEYEHIEM BUPTYAIbHBIX TIPUOOPOB.




I[Ipumeuanus:

1. OG6uiee 4YHCIO TMOATOTOBJIEHHBIX claWgoB Oosiee 700, OHM €XErogHO PEAAKTUPYIOTCS H
MOJIEPHA3UPYIOTCS B COOTBETCTBUH C PA3BUTHEM TEXHHUYECKOH M METOHYECKOM Oa3bl.

2. OO6mee YKCIO KOMITBIOTEPOB B Jaboparopuu 506-3 €O CHEMaIM3UPOBAHHBIM IIPOrpPaMMHBIM
00€CIIeYeHHEM COCTABIISIET 5 €IMHMII, @ H3MEPHUTEIBHBIX MPHOOpoB - 19 emunmy (B7-34, B7-16, B7-
39, B2-38, I'4-156, I'4-128, T'4-165, I'3-36, '3-118, Co-11, U3-45, U3-46. U3-54, U3-64, X1-46, X1-
42, C4-60, CK4-59, B1-9).
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