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OueHo4yHble MaTepuanbl MOpeaHa3HauyeHbl IS KOHTPOJS 3HAHHMH O0Oy4JalolmXxcs IIO
quctuminiae  «MHGopMaliMOHHO-U3MEPHUTEIbHBIE CHUCTEMBD» U IPEACTABIAIOT C000H (hoH
OIICHOYHBIX CpEJICTB, OOpa30BaHHBIA COBOKYITHOCTHIO YU4eOHO-METOJUYECKHX MaTepHualioB
(KOHTPOJBHBIX 3aJaHWi, OMHMCAHHUH JIA0OPATOPHBIX pPA00T), NPEIHA3HAYEHHBIX IS OLIEHKH
KadyecTBa  OCBOCHHSA  OOyJaloOmMMUCS  JaHHOM  JHCHMINIMHBEI KaK  4YacTH  OCHOBHOM
npodeccruoHanbHON 00pa30BaTEIHHON MTPOTPAMMBI.

Ilenb — OLIEHUTL COOTBETCTBUE 3HAHUI, YMEHHUI M YPOBHS NMPUOOPETEHHBLIX KOMIETEHIIUI
oOyuarommxcsi IMeasiM W TpeOOBaHMSIM OCHOBHOM  00pa3oBaTEeNbHOW MPOTPaMMBI B XOJE
MPOBEICHUsT y1eOHOTO TIpolecca.

OcHoBHas 3agaya — OOECIIEUMTH OIEHKY YPOBHSA C(HOPMHUPOBAHHOCTH ITPOMeCcCHOHANBHBIX
KOMIIETEHIINH, MPHOOPETAEMBIX O0OYUAIOIIMMCS B COOTBETCTBUU C I TUMHU TPEOOBAHUSIMH.

KonTpons 3HaHuii oOy4arommxcsi MPOBOAUTCS B (OpME TEKYIIeTo KOHTPONS U
MIPOMEKYTOYHOU aTTECTAIHH.

Texymmi KOHTPOJb YCIEBAEMOCTH IIPOBOJUTCS C ICJIBIO OIIPEACIICHMSA CTEIICHU YCBOCHMUS
y4eOHOI0 MaTepHaja, CBOCBPESMCHHOI'O BEBIABICHUS M YCTPAHCHHS HEJIOCTAaTKOB B ITOJTOTOBKE
00yJaronmxcs U MPUHATHSI HEOOXOOUMBIX MEP 110 COBEPIIEHCTBOBAHUIO METOAUKHU IIPENOJaBaHU
V4eOHOH IUCUHMIUIMHBLOPraHU3aluu pPa0O0Thl OOYYalomMXCd B XOA€ VYEOHBIX 3aHATHH U
MIPOBEJCHHUS, B ClIydae HEOOXOIMMOCTH, UHAUBUIYAILHBIX KOHCYIbTalMi. K KOHTpOII0 TEeKyIIeH
YCIIEBAEMOCTH OTHOCSTCSI TPOBEPKA 3HAHUMN, YMEHUN U HABBIKOB, TPHOOPETEHHBIX O0YUAIOIIMMHUCS
Ha MPAaKTUYECKUX 3aHATHUAX U Ja00OPATOPHBIX paboTax.

IIpoMerxyTouyHas aTTecTalus CTYASHTOB IO JAaHHOW NUCIHUILIMHE IPOBOJUTCSA HA OCHOBAHH U
PE3YIBTATOB 3alMTEI 1a00paTOpHEIX padoT. IIpy BEITOIHEHHH T1a00PATOPHBIX padOT IPUMEHSIETCS
CHUCTEMa OILIEHKH «3auTeHO — He 3auyTeHO». KoimdecTBO JabopaTOPHBIX padOT MO MUCIUILINHE
OTIPEJICIICHO YTBEPKICHHBIM YIeOHBIM IpahuKoMm.

I[To uToram Kypca CTYOEHTBHI CHAIOT B KOHIlE ceMecTpa oOydeHHs 5k3aMeH. Dopma
MIPOBEAEHHUS DK3aMeHa — YCTHBIA OTBET, IO YTBEPKIEHHBLIM DJK3aMEHAIMOHHBIM OWJIETaM,
chopMyIMPOBAaHHBIM C YYETOM COJCPKAHMS YIEOHON MUCLMILINHBL B 3K3aMeHAI[MOHHBIA OHMIIET
BKJIIOYAETCS JIBa TSCOPSTHUUYCCKHUX BOIIPOCa II0 TeEMaM Kypca.

1 Iacopt ¢goHAa OLEHOYHBIX CPEICTB MO M CHHUILIIHHE

[IK-4. Cnocoben co3gaBath (MOAM(HUIIMPOBATH) W COMPOBOXKIATH WH(OOPMAIIMOHHBIC
cuctembl (MC), aBToOMaTHU3UpyOIME 3a1a44 OPraHU3aMOHHOTO YIPABIEHUS U OU3HEC-TIPOLIECCHI.

IIK-4.4. PaspabGareiBaer mnpototunsl MC Ha ©0aze Tunooit MC B COOTBETCTBHM C
TpeOOBaHUSIMU

3HaeT: TpEAMETHYIO O0O0JacTh TNPUMEHEHHs; YCTPOMCTBO U  (DYHKIIMOHUPOBAHUE
coBpeMeHHbIx MMC, Bo3zmoxknoctu MMC; metonsl ontumusanuu ctpykTypel UNC mis pemenus
KOHKPETHBIX 3a/1a4.

YMeeT: aHanu3UpoBaTh UCXOJIHBIE JAHHBIC; co3/laBaTh CTpykTypy MUC, ontumanbHyo st
pelieHns] KOHKPETHOM, B TOM YKCJI€ HECTaHJapTHOM, 3a1a4H.

Bananeer: npuemamu cO0opa JaHHBIX O MOTPEOHOCTSX 3aKa3unka mpuMeHuTenpHo K MUC;
HaBBIKAMHU OMpeJesieHus: 0a30BbIX 3yieMeHTOB KoH(urypanun MHUC B cOOTBETCTBHH C pemiaeMoi
3aaaueii; npuemamu ontuMmuzanuu MNC nis nocTukeHus 3aJJaHHbIX 1EJIEBbIX MOKa3aTeNeH.

Ne KonTponupyemsbie pa3aeJibl Kon HaunmenoBanme
/T AUCHUTIIMHBI KOHTPOJIUPYeMOii OI[€HOYHOT0
KOMIEeTe HIIUH cpeacTBa
1 | Beenenue. Knaccudukarus 11K-4.4-3 DK3aMeH
UH(}pOPMAITMOHHO-U3MEPUTETHHBIX CHCTEM
2 | JluneitHoe pa3neneHne U3MEpUTEIbHbBIX 11K-4.4-3 3aumra JIP Nel, Ne2, Ne3
KaHaJIOB [1K-4.4-Y DK3aMeH
[1K-4.4-B
3 | MadopmannonHoe oocmy)KuBaHue 00bEKTa I1K-4.4-3 DK3aMeH
uccienoBaHus (KOHTPOIs [1IK-4.4-Y OT4eT O BBINOJHEHUHT
[1K-4.4-B 3a7aHusl TPAKTUYECKOTO
3aHATHS.No2
4 | Opranu3zamusi cOopa HU3MEPUTEITbHBIX 11K-4.4-3 3ammta JIP No4.
CUTHAJIOB [1IK-4.4-Y OT4eT O BBINOJHEHUHN
I1K-4.4-B 3aJjaHus] TPAKTUYECKOTO




3aHsATHs.Ne3
DK3aMeH
5 | IIpeoOpa3oBaHue CIEKTPOB CUTHAJIOB- 11K-4.4-3 3aumra JIP NeS5.
MEePEHOCUUKOB NH(OpMAIIUH B [1IK-4.4-Y OT4eT O BBINOJHEHUHU
MU3MEPUTEIIbHBIX CHCTEMAX [1K-4.4-B 3a1aHUs TPAKTUYECKOTO
3aHsATUs.No4
DK3aMeH
6 | Texuuueckue cpeacTBa HHHOPMAIIMOHHO- 11K-4.4-3 Sammra JIP Ne6, Ne7/
U3MEPUTEIBHBIX CUCTEM [1K-4.4-Y OT4eT O BBHIMOJHEHUHT
[1K-4.4-B 3aJIaHA I TPAKTHIECKUX
3aHsATHi.Ne 5-7
DK3aMeH
7 | lorpemmocTtu n3mMmepeHust THHOP- [1K-4.4-3 OT4eT O BBINMOJHEHUHT
MalMOHHO-M3MEPUTEIHHBIX CUCTEM [1IK-4.4-Y 3aJlaHUs TPAKTUYECKOTO
[1K-4.4-B 3aHsATHS. N
DK3aMeH

Kputepnn oneHuBaHus KOMIIETEHIUH 110 pe3y/ibTaTaM 3allUThl JJA00PATOPHBIX PadoT
U C1a4HU IK3aMeHa

1. YpoBeHb ycBOEHHUs MaTeprala, IpeayCMOTPEHHOTO IPOTPAMMOM.
2. YMeHHe aHaJIM3UPpOBaTh MaTepuall, yCTAaHABINBATh IPUUUHHO-CIIEJICTBEHHBIE CBSI3H.
3. KauecTBO OTBETOB Ha BONPOCHI: JIOTUUYHOCTb, YOEKIEHHOCTD, 00LIast pyaULIUS.

Kputepun npuema abopatopHbIX padoT:

«3aUTEHO» - CTYJEHT IPEACTABUI MOJHBIA OTUET O JJaOOPAaTOpHOM paboTe, OpUEHTUPYETCA B
IpE/ICTAaBICHHBIX B paboOTe pe3ylbTaTax, OCO3HAHO M IPABUJIBHO OTBEYAET Ha KOHTPOJIbHBIE
BOIIPOCHI;

«HE 3a4TEHO» - CTYJIEHT HE MMEET OTueTa O JIAOOPAaTOpHOM paboTe, B OTYETE OTCYTCTBYIOT
HCKOTOPLIC ITYHKTBL 3aI[aHI/I$I Ha BBIIIOJIHCHUEC pa6OTI)I, IIpU HAJIWYHUH IMOJHOTO OTYCTA CTYACHT HC
OpPUEHTHPYETCs B IPEACTABICHHBIX PE3y/IbTaTaX U HE OTBEYAET Ha KOHTPOJIbHBIE BOIIPOCHL.

Kpurepun BrICTaBIe€HUS OLEHOK P aTTECTAIIMH PE3yNbTaTOB 00y4YeHHUs 110 AUCLHUIIIIMHE B
BUJIE DK3aMEHa:

- HAa «OTJIMYHO» OLICHUBAETCA IJIyOOKOE pacKpbITHE BOIPOCOB, IIOCTABIECHHBIX B
OK3aMCHAIlMOHHOM 3aJaHWH, IOHUMAHUKU € CMBICJIA [TOCTABJICHHBIX BOIIPOCOB, ITOJIHBIC OTBCTHI HA
CMEXXHBIE BOIIPOCHI;

- Ha «XOpOUIO» OLIEHMBAETCS IIOJIHOE€ pACKpPBITHE BOIIPOCOB, IIOCTABIEHHBIX B
OK3aMCHAIlMOHHOM 3aJJlaHhH, NMOHHMAaHHUC CMBICJIa ITOCTABJICHHBIX BOIIPOCOB, HO HCAOCTATOYHO
MIOJIHBIE OTBETHI HA CMEXHBIE BOIIPOCHI;

- Ha «yJIOBJIETBOPUTEIHLHO» OLIEHMBAETCS HETIOJIHOE PACKPBITHE BOIIPOCOB 3K3aMEHAIMOHHOIO
3aZlaHud U 3aTPYAHCHUA ITPHU OTBETAaX Ha CMCXKHBIC BOITPOCHI;

- Ha «HEYIOBIETBOPUTEIILHO» OILIEHUBAETCS CJIab0€ M HEMOJHOE PACKPBITHE BOMPOCOB
9K3aMEHALIMOHHOIO 3aJaHusl, OTCYTCTBUE OCMBICIEHHOTO IPEACTABICHUS O CYLLECTBE BOIIPOCOB,
OTCYTCTBHEC OTBETOB Ha JOIMOJHUTCIBHLIC BOIIPOCHI.

2 IIpuMepbl KOHTPOJIbHBIX 3aJaHUM IS OLle HUBAHUS KOMIIeTe HIIM i

IK-4.4.

2.1 TunoBbIe TeOpeTHYECKHME BOMPOCHI 151 IK3aMeHa Mo AucuunanHe (3)
1. Ha3nauenue uHPpOpPMALMOHHO-U3MEPUTEIBHBIX cUCTEM. CTPYKTypHas cxema.
2. OCHOBHBIC ONpEIEICHHS: M3MEpUTEIbHAs CHCTEMa, W3MEPHUTENbHBIA KaHall, KOMIIOHEHT
U3MEPUTETBHOW CUCTEMBI.
3. Kiaccupukanus wHOPMAIMOHHO-U3MEPUTENBHBIX  cucteM. Pasnenenme HWHUC 1o
XapaKTEPUCTUKAM BXOJHBIX CUTHAJIOB.
4. Knaccudukanuss uHGOpPMAIMOHHO-U3MEPUTENbHBIX cucTeM. Pasznenenue HWHUC no Bumy
BBIXOJIHOM MH(OpMAIUU.
5. Kiaccudukanus napopmamoHHo-u3Meputenbubix cucteM. Pazaenenne MUC no cTpyktype
MTOCTPOCHUSL.



6. [IpuHUMIBIIMHEHHOTO pa3feaeHus U3MEPUTENIbHBIX KAHAJIOB: IPUHIIMII YACTOTHOTO Pa3/ieIeHUs
U3MEPUTEIbHBIX KAHAJIOB, IPUHIIUII BPDEMEHHOTO pa3/IeIeHHs] U3MEPHUTEIbHBIX KaHAJIOB.

7. CTpyKTypHBIE CX€Mbl MHOTOKAHAJIbHBIX U3MEPUTEIbHBIX CUCTEM.

8. Jocromnctsa n Hepoctatku MHC ¢ 4acTOTHBIM pa3ieneHueM H3MEPUTEIhHBIX KaHaJIOB.

9. Jocrounctsa u Hepoctatku MMC ¢ BpeMeHHBIM pa3/ieJICHHEM N3MEPUTEIBHBIX KaHaJIOB.

10. Nndopmanmonnoe odcaykuBanue. 3a1aud HHHOPMAITMOHHOTO 00CTYKUBAaHUSI.

11. Pexxumbl uH(pOpManMoHHOTO o60cmyxuBaHus. [lytm cormacoBaHusi NPOU3BOIUTEIBHOCTH
JATYUKOB C MPOIYCKHOM CIIOCOOHOCTHIO KaHalla CBA3H.

12. PexuMbl KOMMYTallUM U3MEPUTENBHBIX KaHaloB. KoMMyTanus M3MEpUTEIbHBIX CUTHAIOB C
pa3HbIMU 4aCTOTaMHU OIpOCa.

13. MHoroctyneH4atas KOMMyTalUs U3MEPUTEIbHBIX LIENEH.

14. Tlonstue xombueBoro pacnpexaenutens (KP). CrmocoOsr 3anmycka KP. Jloctmxumoe ymcio
pa3HBIX NIEPHOJIOB OIpOca.

15. Yucno pa3HbIX MEpUOIOB ONPOCca, peau3yeMbIX MPU pa3HbIX criocobax 3amycka KP.

16. TlonsaTue oTHOCUTENBHOTO Teproaa. [ToqMHOXKeCTBa YrCe, OMMCHIBAIONIME CUTHAIBI OTIPOCa C
3aJaHHBIMU nepuogamu. [IoHsATHE KIaccoB BEIYETOB.

17. YcnoBue COBMECTHOW pEaM3yeMOCTH Pa3HBIX IEPUOJOB OMpoca. 3ampericHHbBIE KJIACChl
BbI4eTOB. [Ipumepsl.

18. PamumonanbHass opraHu3alus oOmpoca HMCTOYHUKOB HH(GOpMAnud B MHOTI'OKAaHAJbHOMN
TEJIEMETPUUECKOI chucTeMe C BpEMEHHBIM pa3/e/IeHUEM KaHaJIOB.

19. NUmnynbcHble curHanbl cinoxaor ¢opmel (MCC®D) kak mnepeHocunmkn HHPOpMANUHA B
U3MEpUTENbHBIX cucTeMax. O0JIacTH MPUMEHEHUS! UMITYJIbCHBIX CUTHAJIOB CII0KHON (POPMBIL.

20. AMIIuTyaHas MOYJISALMS CUTHAJIA-TIEPEHOCUHKA.

21. YacToTHast MOIYJISLIMS CUTHAIA-TIEPEHOCUHKA.

22. ®unpTpanus U3MEpUTEIbHBIX CUTHAIOB. OunbTpel HIKHUX YacToT (PHY). XapakTepuctuku B
4acTOTHON 00JIacTH.

23. ®HY. XapaKkTepHUCTHKHU BO BpEMEHHOI 001acTu.

24. Tlepenarounas ¢pynkuus @HY. [puanuns: moctpoeruss @HY BEICOKHUX TOPSIKOB.

25. TlonocoBbie GUIBTPHL.

26. [fpumenenne ®HY 17151 BoCCTaHOBIECHUS HEMPPBIBHBIX CUTHAJIOB 110 TUCKPETHBIM OTCUETaM.
27. BoccTaHOBICHHE HENPEPHIBHBIX CHTHAJIOB IO JWCKPETHBIM OTCYETaM Ha OCHOBE CTEITHHBIX
IIOJINHOMOB.

28. CkoJb3siee HHTEPIOIUPOBaHUE.

29. OyHKUHS OTCYETA.

30. IlorpenmocT UHTEPIOJIALUH.

31. KiroueBble yCTpOWCTBA H3MEPUTEIBHBIX KOMMYTATOPOB: TpeOOBaHHS K  KIIFOYEBBIM
YCTPOMCTBaM, THUIIBI KJIIFOYEBBIX YCTPOUCTB.

32. CxeMHbIe peanu3aliy pa3IMyHbIX THIIOB KIIOUYEBBIX YCTPOUCTB.

33. Kirouessie yctporictBa Ha KMOII-Tpan3ucropax.

34. DKBUBaJIEHTHAs CXeMa MHOTOKaHAJIFHOTO U3MEPHUTEIHLHOTO KOMMYTAaTOpa KaHaJIoB.

35. TlorpemmHocTy KIIOUEBBIX YCTPOUCTB.

36. Kiraccudukanus morpemHocTei mo gopme npeacTaBIeHuUs.

37. Krnaccudukarus morpemHocTei mo npuInHaM BO3SHUKHOBEHUSI.

38. Kiaccudukanus norpenHocTeil mo xapakrepy U3MEHEHUsI IPH MOBTOPHBIX H3MEPEHUSX.

39. Knaccudukanus NorpemHocTei Mo 3aBUCUMOCTH OT 3HAYCHUS U3MEPSEMON BETMYUHBI.

40. OreHKH U3MepsIeMON BEJTMYNHBI.

41. CymmapHas cpeHeKBapaTUyHasl MOTPEeIHOCTb.

42. BnusHue YaCTHBIX CpEHEKBaIpaTUYHbIX HOTPEIHOCTEN Ha CYMMAapHYIO
CPEIHEKBAIPATUYHYIO MOIPEIHOCTb.

43. JloBepuTENbHBIA HHTEPBAJT U JOBEPUTEIbHAS BEPOSTHOCTb.

44. OnpeneneHue rpaHul] J0BEPUTEIBHOIO UHTEPBAIA.

45. HeonpeneneHHocTs n3MepeHus. IlonsaTre HeonpeaeaeHHOCTH U3MEPEHHUS.

46. HMcTOYHUKH HEONpPeAeICHHOCTH.

47. MopaenupoBaHHUE U3MEPCHHS.

48. OnucaHue npolexypbl OLIEHUBAHUS U BBIPAXKEHUSI HEOTIPEIEICHH OCTH.

49. CymmapHas cTaHJapTHAsI HEONPEICIICHHOCTb.

50. PacumpeHHas HEONpeIelIeHHOCTb.



KoHTpoibHBIE BOMPOCH HCIONB3YIOTCA Ha 3Tamax MPOMEXYTOYHOTO KOHTpoOJs (3almra
7a00paTopHbIX PAabOT) M 3aKJIIOUUTEIBHOTO KOHTPOJIS (SK3aMEH) YPOBHSI JIOCTHUTHYTBIX
KOMIETEeHIH 1o TeMaMm. [Ipu mpoBeeHMM TEKYyIEero M MPOMEXKYTOYHOTO KOHTPOJS MO TEMaM
HCIIOJIBb3YIOTCS BOIIPOCHI TECTOB, PEAJIM30BAaHHBIX B paMKax cucTeMbl « OOpa3oBaTeNbHbIN MOpTal
kadeapsr ACY» — http://www.rgrty.ru/

2.2 Tunosble TecTOBBIE BOnpockl (3, Y, B)

1. I3smepuTenbHas cucteMa — 3TO COBOKYIHOCTb
1) I3MEpPUTENBHBIX U BEIUUCIUTEIBHBIX KOMIIOHEHTOB;

2) U3MEPUTENBHBIX KOMIIOHEHTOB U BCIIOMOTaTEJIbHBIX YCTPOMCTB;

3) u3MepHUTEeJbHBIX, CBA3YIOIINX, BHIYMCJIUTEHLHBIX KOMIOHEHTOB H BCIOMOraTeJibHBIX
YCTPOMCTB;

4) U3MEPUTENIbHBIX U CBS3YIOLMX KOMIIOHEHTOB.

2. M3mepurensHas uHGOpMAIUs — 3TO
1) HeKOTOpBIE CBEICHUS, JAIOIIHE 00IIee MPECTABICHUE 0 O0BEKTE HCCIICIOBAHNS,

2) cBeleHUs, JAlOIME KAueCTBEHHOE IPEJICTaBICHUE O MapaMeTpax M IMOBEJCHUU OObeKTa
UCCJIeIOBaHUS;

3) COBOKYNHOCTb MACIITAOMPOBAHHBIX 4MCeJ, CONOCTABUMBIX € eJUHHMLIAMHU H3MepeHUil
onpejaeJieHHbIX (U3HYeCKUX BeJIHYMH.

3. W3meputenpHBId KaHAl M3MEPUTEIBHOW CHUCTEMBI — 3TO KOHCTPYKTUBHO WIIHU

(GYHKIIMOHAJIBHO BbLAESIEMas YaCTh CUCTEMBbI
1) comepxaiiasi ”3MEpUTEIbHBIE U CBS3YIOLME KOMIIOHEHTBI,

2) coneprkaliasi U3MEepUTENIbHbIC, BEBIMUCIUTEIbHBIE U CBA3YIOIIME KOMIIOHEHTHI,

3) BBHINOJHAKINAS 3aKOHYEHHYI0 (YHKIHMIO OT BOCHPUATHS HU3MepseMOld BeJUYHHBI
JATYHKOM /10 MOJyYeHHs pe3y/ibTaTa ee M3MepeHHsl B BU/Ie YHCJIA WIH COOTBETCTBYHOIIETO
KO3, MJM AHAJOr0BOI0 CHrHAJIa, OJMH W3 MapaMeTPOB KOTOpPOro siBjsieTcsi (PyHKIHUeid
u3MepsieMoil BeJIMYNHBbI. +++

4. VYnnorHeHue (pa3ielieHHE) CUTHAJOB pPa3HbIX JAaTUYUKOB (KAHAJIBHBIX CUTHAJIOB) IJIf

nepegayd MX 1o OOImed JHMHUHM CBSA3M MOXKHO OCYIIECTBUTH HAa OCHOBE pa3IHuus

nepeiaBaeMbIX CUTHAIIOB
1) no 3aHMMaeMoii moJioce 4YacToT;
2) 110 BpeMeHH NMOSABJICHUSI;
3) no ¢opme.

5. Boiienenue kaxaoMy M3MEpPUTENbHOMY KaHaly Ha OCH YacTOT ONPENEICHHOW IMOJIO0CHI

4acTOT OCYILUECTBIIAETCS B MHOTOKaHanbHbIX MNC
1) ¢ yacTOTHBIM pa3/iesieHHEM KAHAJIOB;

2) ¢ BpeMEHHBIM pa3/ielieHHEeM KaHaJOB;
3) ¢ pazaeneHueM KaHAIbHBIX CUTHAJIOB 10 (opMe.

6. CurHanbl OT pa3HBIX JATYMKOB (KaHAIbHBIC CUTHAJBI) MOAKIIOYAIOTCS B BXOAY OOIICH

JUHUU CBS3U B TEYCHUE 33JaHHOTO OTpe3Ka BpeMeH! B MHOrokaHanbHbIX MUC
1) c 4aCTOTHBIM pa3JeICHUEM KaHaJIOB,;

2) ¢ BpeMeHHBIM pa3/ieJIeHHeM KaHAJIO0B;
3) ¢ pa3aeneHueM KaHAJIbHBIX CUTHAJIOB 10 (hopme.

7. ITonocoBble PUIBTPHI CITYKAT IJIs BbIICICHUS HA IPUEMHOM CTOPOHE KaHAJIbHBIX CUTHAJIOB

U3 TPYINIOBOTO CUTHAIA, IEPETaHHOTO 110 JIMHUH CBI3U, B MHOToKaHaIbHBIX TC
1) ¢ YacTOTHBIM pa3jesieHHEeM KaHAJIOB;

2) ¢ BpeMEHHBIM pa3JIeJIeHUEM KaHaJIOB;
3) ¢ pa3aeneHueM KaHaJIBHBIX CUTHAJIOB 10 opMe.

8. KommyraTopsl (I€KOMMYTaTOpbl) KaHAJOB CIY)KaT Uil YIUIOTHEHHUS (pa3lesieHus)

KaHaJbHBIX CHTHAJIOB B MHOroKaHaibHbIX MC
1) ¢ 4aCTOTHBIM pa3JIEIeHUEM KaHaJIOB;

2) ¢ BpeMeHHBIM pa3/ieJIeHHEeM KaHAJIOB;
3) ¢ pa3aeneHueM KaHaJIbHBIX CUTHAJIOB IO (opme.

9. HudopmaruBHocts MHOrokanampHoii HWMC ¢ BpeMeHHBIM pa3/ielieHHEeM KaHaJoB,

npeacTapisionmas co00il  KOJMMYECTBO JUCKPETHBIX OTCUETOB KaHAJIBbHBIX CHUTHAJOB,

MepelaHHbIX B TPYIIIOBOM TPAKT CUCTEMBI B €IMHUILY BPEMEHHU, OMICHIBAETCS BBIPAKEHUEM

N
| = Z Fonp;
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http://www.rgrty.ru/

rae N — uucno xkananos, Forpi — yactoTta onpoca 1-ro kaHana, JUis CUCTEM C

1) mpocTefmmM peKuMOM KOMMYTallUU U3MEPHUTEIbHBIX IIETICH;

2) MHAMBHTYyaJIbHOM YacTOTOM OIpoca sl KaKJ0ro KaHana;

3) amanTUBHOM YacTOTOU Ompoca.
10. MHoTrOoCTYyIIeHYaTass KOMMYTAIHs H3MEPUTENbHBIX IeTIel TPUMEHSETCS JUTs

1) coxkpameHusi JJHHBI COEJIMHHUTEJbLHBIX NPOBOAOB NPH KOHTPOJE MNPOTHKEHHBIX B

MPOCTPAHCTBE 00bEKTOB;

2) cokpalleHus KOJIMYeCTBa KOMMYTHUPYIOLUMX YCTPOUCTB;

3) yBEIMYEHHUSI YUCIIA U3MEPUTEIBHBIX KaHAJIOB.
11. TloBblueHHE 4YacTOTHI ONpPOCa OTHENBHBIX HM3MEPUTENBHBIX KaHAJIOB MOXHO IyTeM
3anapajuleIMBaHusl KOMMYTHPYEMBIX Lieneil, n3MeHeHus rpaduka paboThl pacnpeaeanuTens
UMITYJIbCOB, IPOIpaMMOl peain3aluy CUTHaJIOB ompoca. [Ipy 3ToM umeeTcss anmaparHas
M30BITOYHOCTD B CIy4ae

1) 3amapajiie JMBAaHUSA KOMMYTHPYEeMbIX LeTeid;

2) usmeHeHus rpaduka paboThl pacpeeanTelNIs UMITYJIbCOB;

3) nporpaMMHO# peaiu3alii CUTHAJIOB ONpoca.
12. Ilpu pa3MeleHUH B KaJpe ONpoca BCEX JAaTUUKOB CUTHAJIOB C IEPUOJOM ompoca O1 Ha
NO3HMIHUAX, HOMEpAa KOTOPBIX OTIMYAIOTCA Apyr oT apyra Ha dij, rae dij, - HanOGonbLmMiA
obuwmii nenurens yucen Oi u B, @) > O1, obecrieunBaeTcs

1) yBennueHue urciia KaHaJIOB C MEPUOJIOM orpoca Oi;

2) yBeJIMYEeHHE YM CJIA KAHAJIOB C IepuoaoM onpoca Oj;

3) yBeJlIMUEHHE ATUTEIbHOCTH Kajapa.
13. JUia  ycTpaHeHHs MHTEPMOIYISLMOHHBIX MCKaXXEHMH 3a CYeT HCIIOJIb30BaHU
MMITYJIbCHBIX CUTHAJIOB CJIIOKHOH (HOpMBbI HE00OX0IMMO MpeoOpa3oBaTh OTCUETH CUTHAJIOB B
MUMITYJIbCHBIE CUTHAJIBI CJIOXKHOU (DOPMBI C TTOAABICHHBIMH

1) Hy/eBOH CIIEKTpaIbHOM 30HOM;

2) nepBoii CIEKTpaJIbHON 30HOM;

3) 3aaHHOE YMCIIO CIIEKTPAIBHBIX 30H, HAYWHAsI C HYJICBOK;

4) 3a1aHHOE YHCJI0 CIEKTPAJIbHBIX 30H, HAYUHAS C TePBOM.
14. T'eneparopsl KoJieOaHUM MOTHECYIIMX UCIIOJIB3YIOTCSI B MHOTOKaHAIbHBIX TC

1) ¢ YacTOTHBIM pa3jesieHHeM KAaHAJIOB;

2) ¢ BpeMEHHBIM pa3/ie]IeHUEM KaHaJIOB;

3) ¢ KOMOMHHMPOBAHHBIM pa3JeeHHeM KaHAJIOB.
15. @UIBTP HUKHHUX YaCTOT — 3TO YCTPOMCTBO, Nepearoniee 0e3 N3MEHEHUs COCTABIISIONIE
BXOJIHOTO CUTHAJIa, PACIIOIOXKEHHBIE B II0JIOCE YACTOT

1) oT HyJI51 10 YACTOTHI Cpe3a;

2) BBIIIE YaCTOTHI CPE3a;

3) MeXy HU>)KHEW U BEepXHEH 4acToTaMu Cpesa.
16. YacroTa cpesa ¢puiabTpa onpeaenseTcs Kak 4acToTa, Ha KOTopoi KodppuiueHT nepeaauu
¢buIbTpa yMEHBIIACTCS Ha

1) 1 nb;

2) 2 nb;

3) 3 ab;

4) 4 nb;

5) 5 nb;

6) 6 nb.
17. KpyrusHa cnaja aMIUIMTYJHO-4acTOTHOH xapakTepucTuku (AUX) ¢unbrpa HHKHUX
YacTOT I10CJIE YaCTOThI Cpe3a 3aBUCUT OT mopsiaka ¢uibtpa. s punbTpa nepBoro nopsjaka
kpytusHa cnaga AYX cocraisier

1) -10 nb/nex;

2) -20 nb/nek;

3) -30 ab/nex;

4) -40 nb/nex;

5) -50 nb/nex;
18. Hannune KOHEYHOro, MyCTh M OYE€Hb MAjoOro, CONPOTHBIEHHUS OTKPBITOIO KIIOYEBOIO
YCTPOWCTBA KOMMYTaTopa KaHaJOB NPUBOJUT IpU I[epeAade CUrHaja JaTdyuka K
BO3HUKHOBEHHIO

1) MyJbTHIVIMKATHBHOM NMOTPEeIHOCTH;



2) aJJIATUBHON TIOTPEIIHOCTH;
3) He BIUSIET Ha MPOLIECC MEePelavu CUTHaJa JaTunKa.

19. Hanuume KOHEYHOTO, ITYCTh U OYCHB OOJIBIIIOT0, COMPOTUBIICHHS 3aKPHITOTO KIFOYEBOTO
YCTpOMCTBA KOMMYTAaTopa KaHAJIOB TMPUBOJUT TIpU Iiepegade CurHajga JaTdhka K
BO3HHKHOBEHHIO

1) MyIbTUIIIIMKAaTUBHON MOTPEIHOCTH;

2) aIMTUBHOM MOIPEIIHOCTH

3) He BIUSIET Ha MPOLIECC Mepelauu CUTHaJa JaTurKa.
20. Hanuyne KOHEYHOTO, MYCTh U OYEHb MAJIOTO, TOKA YTEUKH Yepe3 3aKphITOe KII0UEBOE
YCTPOMCTBO KOMMYTaTopa KaHaJIOB NPUBOJAUT IIpU Iliepejadye CurHaiza JaTdyuka K
BO3HHKHOBEHHIO

1) MyAbTUIUIMKATUBHOMN MOTPELIHOCTH;

2) aAIMTUBHOMN MOTPeIHOCTH +++

3) He BIUSIET Ha MPOLIECC MePelavu CUTHAJA JaTUnKa.
21. TlorpemmHoCTh HEUJEHTUYHOCTH KaHaioB B MHorokaHanbHbix WHWC ¢ BpemMeHHBIM
paszeneHneM KaHaJIOB BBI3BIBACTCS Pa3OpOCOM MapaMeTPOB KITFOUYEBBIX YCTPOHMCTB B Pa3HbBIX
KaHajgax KOMMYTaTOpa KaHaJIOB, @ UMEHHO

1) conpoTuB/IeHHEM OTKPBHITOIO KJII04YeBOr0 YCTPOHCTBA;

2) CONPOTHUBIICHUEM 3aKPBITOTO KIIOUEBOTO YCTPONCTBA,

3) TOKOM YTE€UKH 3aKpbITOTr0 KJIFOYEBOTO YCTPOHUCTBA.

2.3. KontposbHas padora (1is 3a0uHoit popmbl 00ydyenus) (3, Y, B)
[Ipumep 3a1aHust HA KOHTPOJIBHYIO padboTy

MUHUCTEPCTBO OBPA3OBAHIS U HAVKI POCCUIICKOM ®EJIEP AN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJI)KETHOE OBPA30OBATEJILHOE
VYPEXJIEHUE BBICIIIET'O OBPA3OBAHUS
PSI3AHCKHI T'OCY JAPCTBEHHBIN PAJIVMOTEXHUYECKHIT YHUBEPCUTET
menn B.®. YTkuna

Kadenpa aBTOMaTH3HPOBAHHBIX CUCTEM YIPABJICHUS

3AJTAHUE HA KOHTPOJIbBHVYIO PABOTY
IO THCLMIDINHE

«I/IH(l) OPMAIHOHHO-U3MEPUTECJIbHbLIC CUCTEMbBI»

Crynent(ka) TpyMNIbI
Tema: Pacuer mapameTpoB KOMMYyTaTopa KaHaJIOB HH(DPOPMAIIMOHHO -
W3MEPUTENBHON CUCTEMBI C BPEMEHHBIM Pa3ACICHUEM KaHAJIOB

HcxonHbsle naHHLBIE:

1.Yucno ucTouyHUKOB MH(GOpMALIUU

2.CnyxeOHbIE CHTHAJIBI

3. MakcuManbHasg 4acTOTa KOHTPOJIUPYEMBIX MPOIECCOB

4. BocCTaHOBJIEHHE HEMPEPBIBHBIX CUTHAJIOB MO METOY

5. IlorpemtHOCTh BOCCTAHOBJIEHUSA




6. ConpOTUBIIEHUSI KIIIOYEBBIX JIEMEHTOB F+Ar

7. ConpoTHUBIIEHUE 3aKPHITOTO KJIIOUEBOTO AyeMeHTa RO

Paccuurars:

1. YacTtoTy onpoca UCTOYHUKOB UH(POpPMAIIUH.

2. JlnurenbHOCTh KaHAJIBHOTO WHTEpBAJA.

3. TlorpemHocTh HEMJIEHTUIHOCTH KaHAJIOB.
[lpuBecTu CTPYKTYypHYIO CXeMYy KOMMYTaTOpa KaHaJIOB.

3ajaHue NpUHSI K UCTIOJTHEHUIO ”? ”? 20 r.

KoncynpranT MuxeeB A. A.

BapuanTel 3a7aHuii Ha KOHTPOJIbHYIO paOOTy: BBIOpAaTh BApUaHT B COOTBETCTBUU C
HOMEpPOM B CIHCKE IPYIIIBL:

- rpynmna xx30 BapuanThl ¢ 1 mo 20 (ecau Homep Oosbiie 20, To B3ATh BapuaHT 21,
22 u T.1);

- rpymna xx33 Bapuantsl ¢ 21 no 40 (BapuaHT 21 cooTBETCTBYyeT HOMepy | B criucke
rpynmsl, ecini Homep Oosbine 20, To B3sTh Bapuadt 41, 42 u 1.1),

- rpynna xx36 Bapuantsl ¢ 41 o 60 (Bapuant 41 cooTBeTCTBYET HOMEpPY 1 B criMcKe
rpymisl, (eciiu Homep Oosbiie 20, To B3SITh BapuaHT 1, 2 u T.1).

JI71s1 Bcex BapuMaHTOB MpUHATH 3HaueHne Ro=1 MOwm

No Yucno xaHaloB Fc makc., Croco6 [Torpemx. ConpoTusiL.
BapuaHta | Uudopm-e CiyxeOHbIe I'm BOCCTaHOBIL BOCCTaHOBIL KITI04a,
Om
1 8 3 200 TUHeHHas 0.02 50+4
WHTEPIOJISIIHSL.
2 12 4 200 JTUHeHHas 0.015 70+6
MHTEPIOJISIIHS
3 10 3 50 CTyTeHYaTas 0.025 100+8
WHTEPHOJISIIHS
4 16 4 100 JIMHEHHAs 0.01 60+4
HWHTEPIOJISAIIHS
5 15 3 70 CTyIeHYATAs 0.02 75+7
HMHTEPIOJISIIHS
6 10 4 200 JTUHEWHAas 0.01 5545
WHTEPIOJISIIHS
7 20 4 100 CTyIeHYATas 0.015 80+6
MHTEPIOJISIHS
8 20 3 40 CTyTICHYATAs 0.01 70+4
WHTEPIOJISIIHS
9 24 4 60 JTUHeHHas 0.01 80+5
HWHTEPIOJISIIHS




10 26 100 JIMHEHHAas 0.015 65+6
MHTEPIOJISAIUS

11 26 90 JIMHEeNHas 0.01 90+8
HWHTEPIOJISIIHS

12 24 80 CTyIIeHYATAs 0.02 60+6
WHTEPIOJISIIHS

13 24 100 JIMHENHas 0.01 60+5
WHTEPIOJISIUS

14 32 40 JIMHEHHAas 0.02 70+5
WHTEPIOJISIHIS

15 32 50 JIMHEHHAas 0.01 8519
WHTEPIOJISAIUS

16 48 10 CTyIeHYATas 0.01 85+7
MHTEPIOJISIIHS

17 36 30 JIMHEHHAas 0.01 50+6
HHTEPIOJISAIUS

18 36 30 CTyIeHYaTas 0.02 60+4
WHTEPIOJISIIHS

19 30 20 CTyIEeHYATAsS 0.015 55+4
WHTEPIOJISIIS

20 30 20 JIMHEHHAas 0.01 507
WHTEPIOJISAIUS

21 31 45 JIMHEHHas 0.015 66+8
MHTEPIOJISIIHS

22 31 45 JIMHEHHAs 0.01 48+4
WHTEPIOJISAIUS

23 56 5 CTyIMeHYaTas 0.01 64+4.5
HMHTEPIOJISIHS

24 56 5 JIMHEHHas 0.01 7248
WHTEPIOJISIIHS

25 59 1 CTyIeHJaTas 0.02 54+4.8
WHTEPIOJISIUS

26 59 1 JINHEHHAas 0.01 58+6.4
WHTEPIOJISIIHS

27 63 1 CTyTICHYATAS 0.015 65£6.5
WHTEPIOJISAIUS

28 61 1 JIMHEHHas 0.01 58+4
HMHTEPIOJISIIHS

29 52 6 JIMHEHHAas 0.01 759
HHTEPIOJISAIUS

30 52 6 CTyIeHYaTas 0.02 100+8
HWHTEPIOJISIIHS

31 52 12 JIMHEHHAas 0.015 100+4
WHTEPHOJISIIHS

32 50 12 JIMHEeNHas 0.01 90+10
WHTEPIOJISIUS

33 50 12 CTyIeHYATAs 0.03 90+9
MHTEPIOJISIIHS

34 50 2 CTyTICHYATAS 0.02 58+6
WHTEPIOJISAIUS

35 12 150 JIMHEHHas 0.015 70+6
MHTEPIOJISIHS

36 10 80 CTyTICHYATAS 0.025 100+8
WHTEPIOJISIIHS

37 16 120 JIMHEHHas 0.01 60+4




HMHTEPIOJISIIHS

38 15 3 100 CTyTICHYATAs 0.03 70£7
WHTEPHOJISIIHS

39 12 4 250 JIMHEHHas 0.01 5545
HWHTEPIOJISIIHS

40 18 4 100 CTyTICHYATAs 0.02 80+6
WHTEPIOJISIIHS

41 20 4 50 CTyIeHYaTast 0.015 70+4
WHTEPIOJISIUS

42 24 6 60 JIMHEHHas 0.01 90+5
MHTEPIOJISIIHS

43 25 3 100 JIMHEHHAas 0.015 65+7
WHTEPIOJISAIUS

44 26 4 90 JIMHEHHAas 0.015 90+8
MHTEPIOJISIHS

45 24 6 60 CTyIICHYATAs 0.02 60+6
HHTEPIOJIAIUS

46 24 4 100 JIMHEeNHas 0.01 70+5
WHTEPIOJISIUS

47 28 4 40 JINHEHHAas 0.02 50+5
WHTEPIOJISIIHS

48 28 3 50 JIMHEHHAas 0.01 8519
WHTEPIOJISAIUS

49 40 4 10 CTyIeHYATAs 0.015 85+7
MHTEPIOJISIIHS

50 36 4 30 JIMHEHHAas 0.01 60+6
HHTEPIOJISAIUS

51 24 3 100 JIMHEHHAas 0.015 7548
MHTEPIOJISIIHS

52 16 2 45 CTyTIeHYATAs 0.025 70+8
WHTEPIOJISIIHS

53 30 4 10 CTyIeHJaTas 0.05 100+10
WHTEPIOJISAIUS

54 45 5 20 JIMHEHHAas 0.02 80+5
HMHTEPIOJISIIHS

55 48 6 30 JIMHEHHAas 0.01 65+6
WHTEPIOJISAIUS

56 33 3 75 JIMHEHHas 0.02 75+7
MHTEPIOJISIIHS

57 12 4 200 JIMHEHHAas 0.025 3545
HHTEPIOJISAIUS

58 20 4 120 JINHEHHAas 0.01 40+8
HWHTEPIOJISIHS

59 25 3 30 CTyTIeHYATAs 0.03 45+6
WHTEPHOJISIIHS

60 32 4 40 JIMHEHHAas 0.01 60+8
WHTEPIOJISIUS

3 ®opMBbI KOHTPOJIS

3.1 ®opMbI TEKYIIETO KOHTPOJISA

Texyumii KOHTPOJb MO JUCHUIIIIMHE TPOBOAUTCS B BUJE TECTOBBIX OMPOCOB (B TOM YHCIIE C
WCIIOJIb30BAHMEM JIMCTAHLIMOHHBIX CPEACTB KOHTpOJIsl Ha caite kadeapbl WWW.rgrty.ru) mo



OTJENIbHBIM TE€MaM JUCLUIUIMHBL, MPOBEPKH 3aJaHUM, BBINOJHAEMBIX CaMOCTOSTENIBHO MpH
HOJFOTOBKE K JJaOOPaTOpHBIM padoTaM U Ha MPAKTUYECKUX 3aHATHUSX.
3.2 @opMBbI NPOMEKYTOYHOT0 KOHTPOJIS

dopma IPOMEKYTOUHOTO KOHTPOJIS 10 TUCLIUILIMHE — 3alUTa JJAOOPATOPHBIX PadoT.

3anmrTa KOHTPOJIbHOU paboThl (/17151 3204HOM POpMBbI 00yUeHU).

3.3 ®opMbI 3aKJIIOYUTEJIbHOT0 KOHTPOJISI

dopma 3aKITIOYUTENFHOTO KOHTPOJIS TI0 AUCIUTIIMHE — YK3aMEH.

3.4 Kpurtepuii 10nmycka K 3K3aMeHy

K »K3amMeHy [J0MycKaroTCsl CTYICHTHI, 3alMTHUBLIME KO JHIO TMPOBEJACHMS HK3aMEHa IO
pacnMCaHuIO SK3aMEHAIIMOHHOM ceccuu Bee 1a0opaTopHble paboThI.

CTyneHThbl, HE 3alMTHBIIME KO JHIO IIPOBEAEHUS DSK3aMEHa [0 PpacCHUCaHHIO
9K3aMEHAI[MOHHOM ceccuu XOTs Obl OAHy JabopaTopHyr paloTy, Ha JK3aMEHE I0JIy4aloT
HEY/IOBJIETBOPUTEIBHYIO OLIEHKY. PellleHne O IOBTOPHOM 53K3aMEHE M CpPOKax MpPOBEICHUS
9K3aMeHa NMPUHUMAET JIeKaHAT MOCJe JIMKBUIAIMH CTYICHTOM HMEIOMICHCS 3a0JKEHHOCTH 10

1a00paTOPHBIM pabOTaM.

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

NnoanncCAHO ®reoy BO "PIrPTY", PIPTY, Xononos Cepreit /iBaHoBMY, 3aBeaytowwmii
kacbeapoit ACY

OnepaTtop 340 000 "KomnaHus "TeHzop" ——

MpocTtas noanucb




