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Paboyast mporpaMMa TUCIUILTHHBL
MertpoJiorus u 3J1eKTPOTeXHUYeCKUe U3MepPeHHs

paspabotana B cootBeTcTBHH ¢ PTOC:

DenepaiabHBIN rOCyIapCTBEHHBIH 00pa30BaTeNbHBIN CTaHAAPT CPEAHET0 MPodecCHOHAFHOTO 00pa30BaHMs 0 CIICIIHATEHOCTH
09.02.01 KOMITBIOTEPHBIE CUCTEMbBI 1 KOMITJIEKCHI (npuka3 Muno6prayku Poccun ot 25.05.2022 1. Ne 362)

COCTaBJICHA HA OCHOBAaHHWHU Y4EOHOTO IUIAHA!
09.02.01 KOMIIBIOTEPHBIE CUCTEMbI U KOMITJIEKCBI
yTBepkaAeHHoro Ha 3acenanun [lemarornyeckoro Cosera AHO I10 "CTK" 26.02.2026 nmpotokon Ne 5.



1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1 | YueOHast qucuuruinHa « MeTpoIoT sl U 3JIEKTPOTEXHIUECKUE N3MEHEHUSD) SIBIISIETCS] 00SI3aTENBHOM YaCThIO
obmenpodeccuonanpaoro nukia [TOII-IT B coorBercTBim ¢ PITOC CIIO no cnenuansroctu 09.02.01 KomnbrotepHsie
CHCTEMBI U KOMILJICKCHI.

1.2 | Ocoboe 3HavYeHNEe TUCIMIUIMHA UMeeT pu hopmupoBanuu u passutiar OK 01, OK 07.

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: OIl

2.1 | TpeGoBaHus K IpeiBapUTe/ILHOI OAT0TOBKE 00y4al0LIerocs:

2.1.1 | ApxurekTypa KOMIBIOTEPHBIX CUCTEM

2.1.2 | Madopmatika U MporpaMMHPOBaHUE

2.1.3 | Ucropus Poccun

2.1.4 | OcHoBBI huIOCOPUH

2.1.5 | OcHOBBI (pHAHCOBOW TPAMOTHOCTH

2.2 | JMcuMnIMHbI 1 NPAKTHKH, ISl KOTOPBIX OCBOCHHE IAHHOH JUCHMILINHBI (MOLYJIs1) HEO0X0AMMO KaK
npeJuiecTByoIee:

2.2.1 | KBanuQuKanuoHHbIH S5K3aMeH

2.2.2 | KoMIIBIOTEpHBIE CETH U TEIEKOMMYHUKALUU

2.2.3 [ Ocoenne padoueit mpodeccun "OmepaTop 3MEKTPOHHO-BEYNCIUTEIBHBIX U BRIYUCIUTEIBHBIX MAIIHH"

2.2.4 | OcBoenue paboueii mpodeccun "OnepaTop AMEKTPOHHO-BBIUNCIUTEIBHBIX U BBIYACIATSILHBIX MAIIuH"

2.2.5 | IIpou3BoicTBEHHAs IPAKTHKA

2.2.6 | Pa3zpaboTka 1 IpOTOTUIIMPOBAHUE LU(PPOBBIX CUCTEM

2.2.7 | CuctemMHO€E IpOrpaMMHUpPOBaHHE

2.2.8 | OcHOBBI HH(POPMAIIIOHHOH 0€30MacHOCTH

2.2.9 | YueOHas npakTrka

2.2.10 | YueOHas mpakTHKa

2.2.11 | 3ammTa BRIMYCKHON KBATH(UKAIIMOHHON pabOThI

2.2.12 | KBanudukannoHHbIN 3K3aMeH

2.2.13 | KsanudukanunoHHbIN 3K3aMeH

2.2.14 | IToaroTroBka BEIMYCKHON KBaTU(HUKAIIMOHHON pabOTHI

2.2.15 | IIpou3BoacTBEHHAS IPaKTHKA

2.2.16 | IIpousBoacTBEHHAs PaKTHKA

3. KOMOETEHLIMHA OBYYAIOIIETOCSsl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHUILTAHBI
(MOJLY.JIsT)

OK 01.: BoioupaTth cnoco0bl perieHUs 3a/1a4 NpodeccHoHAIbHOI JesiTeJJbHOCTH NPHMEHUTEILHO K Pa3THYHbIM
KOHTEKCTaM;

OK 05.: OcymecTBJIATH YCTHYIO M MHCbMEHHYI) KOMMYHUKAIIMIO HA TOCYIapCTBEHHOM si3bIke Poccuiickoii @enepanuu ¢
Y4€TOM OCOOEHHOCTEl COIHATBHOIO U KYJIbTYPHOI'0 KOHTEKCTA;

OK 07.: ConeiicTBOBaTh COXpaHEHUIO OKPY:Kalollell cpelibl, pecypcociepeskeHn 0, IPUMEHATh 3HAHUA 00 U3MEHEHUHU
KJIMMATa, IPUHIMNbI fepeKIUBOro NPou3BoACTBA, 3P (PEeKTHBHO 1eiiCTBOBATH B YPe3BbIYAHHBIX CUTYALUSX;

OK 09.: IToab30BaThest NPo()eCCHOHATBHON NOKYMEHTAaIMell Ha rocyAapcTBeHHOM U HHOCTPAHHOM SI3bIKAX.

IIK 1.4.: BeINOIHATL NPOTOTUNHPOBAHUE HU(POBBIX CHCTEM, B TOM YHCJIE - ¢ IPUMEHEHHEeM BHPTYaIbHbIX CPE/ICTB.

IIK 3.1.: IIpoBoANTbL KOHTPOJIb NAPAMETPOB, JMATHOCTHKY U BOCCTAHOBJIEHHE PA00TOCIIOCOOHOCTH U (POBLIX YCTPOICTB
KOMIIbIOTEPHBIX CHCTEM H KOMILICKCOB.

IIK 3.2.: IIpoBepATh paboTOCIOCOOHOCTD, BBIOJIHATEL 00HAPY KeHHEe H YCTPAHATH Je()eKThl IPOrpaMMHOro Kojaa
YNPaBJIAIOIHUX MPOrpaMM KOMIbIOTEPHBIX CHCTEM H KOMILIEKCOB.

OK 02.: Hcnoab30BaTh cOBpeMeHHbIE CPEICTBA MOUCKA, AHAJIH3A M HHTePIpeTanNN HHpOpManuu, 1 HHGOPMANHOHHBIE
TEeXHOJIOTHH JIsl BBINOJIHEHUS 32124 NPo¢ecCHOHAILHOM NeATeTbHOCTH;




OK 04.: OpdexTHBHO B3aHMOACHCTBOBATL H PA00TATh B KOLIEKTHBE U KOMAaH/Ie;

B pesysbTaTe 0cBOCHUS JUCHMILIUHBI 00y4AIOLIHIICSH 10/2KEH

3.1 |3uaTh:
3.1.1 [ AkTyansHBIH IpodeCCHOHANBHBIN U CONMATBHBIA KOHTEKCT, B KOTOPOM IIPUXOAUTCS paboTaTh U KUTH;
3.1.2 | OcHOBHbIE HCTOYHUKH MH(POPMALMN U PECYPCHI JIsL PEIICHHs 3a]1a4 U IIPo0OJIeM B TPOPECCHOHATBHOM H/MIIN COLUAIBHOM
KOHTEKCTE,;
3.1.3 [ AlTopuTMBI BBITIOJTHEHHUS PaboT B IPO(ECCHOHATIBHON M CMEKHBIX 00J1aCcTAX;
3.1.4 | [IpaBua 5K0IOrHYECKOH O€30MACHOCTH IIPH BEACHUHU MPO(ECCHOHAIBLHON NesSTENbHOCTH;
3.1.5 | OcHOBHBIE pecypchl, 3aJeHCTBOBAHHbIE B IPOGECCHOHATBHON e TENbHOCTY;
3.1.6 | Ilytu obecnieuenus pecypcocOepexeHusl.
3.2 | Ymern:
3.2.1 [ Pacmio3HaBats 3aaqy W/HiH mpobiemMy B Tpo(ecCHOHATFHOM /N COIIMAIIBHOM KOHTEKCTE;
3.2.2 | AHanu3upoBaTh 3a/1a4y W/WIK MPOOIJIEMY U BBIJIENISATH €€ COCTaBHBIC YaCTH;
3.2.3 | Onpenendars 3Tansl pelieHus 3aauy;
3.2.4 | CobmogaTh HOPMBI SKOJIOTHUECKON 0€30IacHOCTH;
3.2.5 | OnpenensTs HampaBIeHUs pecypcocOepekeHns B paMKax npodeccuoHanbHOM AeATeIbHOCTH 10 podeccun
(cHenuaNbHOCTH), OCYIIECTBIISTH PAOOTY € COOIIOICHUEM IIPUHIUIIOB OEPEXXINBOTO IPOU3BO/ICTBA;
3.2.6 | Oprann3oBbIBaTh MPO(ECCHOHAIBHYIO AEATEIHLHOCTD C YUETOM 3HaHUH 00 M3MEHEHNH KIMMaTHIECKUX YCIOBUI PErHoHa.
327
328
3.3 | Baagerb:
4. CTPYKTYPA U COAEPX KXAHUE JUCHUIIJINHBI (MOAYJIS)
Kon HaumeHoBaHue pa3jiesioB M TeM /BH/1 3aHATUS/ Cemectp / Yacos
3aHATHS Kypce
Paznen 1. Pazngen 1. OCHOBBI 3JIEKTPUYECKHUX U3MePeHMit
1.1 O6111e BONpOoCkl U3MEPUTENbHOM TeXHUKH /JIek/ 4 2
1.2 dusnueckas BeIMYUHA, eTUHULBI PU3NIeCKUX BETHUUH. TOYHOCTh U3MEPEHUH. 4 4
IorpemHocty n3Mepenuid. Kiaccsl TOYHOCTH n3MepUTENBLHOTO pruoopa. /Jlex/
1.3 O06paboTka pe3yabTaToB uaMepeHui. /Ilp/ 4 1
1.4 Pacuer nmorpemHocTeli KOCBeHHBIX n3Mepenuit. /TIp/ 4 2
1.5 H3MepeHus aneKTpuyecKux BenuanH /JIek/ 4 4
1.6 H3MepeHus ¢ MOMOIIbI0 KOMOMHUPOBAHHBIX TipruOopoB /T1p/ 4 1
1.7 HccnenoBanve BIUSAHUSA POPMBI HATPSKEHUSA HA TIOKa3aHus npruodopos. /TIp/ 4 2
1.8 Wsmepenue R, L, C yausepcansabsiM MocToM. /T1p/ 4 2
1.9 Hudposoii uameputens R, L, C. /[Tp/ 4 2
1.10 HccnenoBanne GopMbl 3IeKTPHUECKUX CUTHANOB /JIex/ 4 4
1.11 W3ydeHne mapaMeTpoB CHHYCOMAAIBFHOTO CUTHAJA ¢ ToMoIbio octuiorpada. /Ilp/ 4 2
1.12 W3mepenne mapaMeTpoB MMITYJIECHOTO CHTHAJIA ¢ IOMOIIbI0 ocmuntorpada /Ip/ 4 2
1.13 Iomyuenune ¢puryp JIuccaxy. 3mepenue gactorsr /I1p/ 4 2
1.14 W3yuenne mapamMeTpoB CUTHAIOB C MOMOIIIO TdpoBoro ocumsutorpada. /TIp/ 4 2
1.15 W3mepurensHble reHepaTops! /JIex/ 5 2
1.16 Hasnagenne, xraccuuKaIis 1 OCHOBHBIC XapaKTEPUCTHKH H3MEPUTEIBFHBIX 5 2
reHepaTtopoB. /JIex/
1.17 IMomyueHue 3agaHHBIX TapaMETPOB CHUTHAIOB C IIOMOIIBIO TeHepaTopoB /IIp/ 5 2
1.18 W3mepeHue mapaMeTpoB IEKTPHUECKUX CUTHATOB /JIex/ 5 2
1.19 W3mepenne gactoTel. YactoTomeps /JIex/ 5 2
1.20 W3mepenne crexTpa 3MeKTPHIeCKUX CUTHAJOB. /JIex/ 5 2
1.21 H3MepeHne 9acTOThl METOIOM CPaBHEHUS ¢ TIOMOIIbI0 octmyutorpada. /IIp/ 5 2
1.22 IIpuMeHeHME YacTOTOMEpA JUIS U3MEPEHUS YaCTOThL, IEPHUOAA U OTHOILIEHUS 5 2
gactoT. /IIp/
1.23 N3mepenue yactotHoro cnekrpa /IIp/ 5
1.24 W3mepenne HenmuHeNHbIX nckakeruit /Tp/ 5 2
1.25 W3mepenus ko3 ¢unnenTa rryOUHbI aMIIIMTYIHOI Moymsuun. /TIp/ 5 2




1.26 Wzmepenne dazosoro casura. /I1p/ 5 2
1.27 W3mepeHne MexaHN4ecKUX BennduH /JIex/ 5 2
1.28 W3mepenne TuHEHHBIX pa3MepoB U ckopoctu. /I1p/ 5 2

5 2

1.29 Wzmepenne maccsr /T1p/

5. OHEHOYHBIE CPEJACTBA

5.1. Borrpochl /1151 CaMOKOHTPOJISI H TEKYIIel aTTecTaluu

Bormpocsr k 3auery

. UTo n3y4aeT AUCLUILUIMHA METPOJIOTHUs, KAKOE MECTO 3aHHMMAET CPeIH APYTUX HayK?

. Haiite onpenenenne GpU3NUECKOM BEIMINHBI, Pa3MEPHOCTh (PU3NIECKOI BETNIHNHEL.

. IIpuBeauTe MpUMEPH! OCHOBHBIX, JOMOIHUTEIBHBIX U IPOU3BOAHBIX (DH3HMUECKUX BEITHUIHH.

. Meroas! uzmepenuii. [1o kakuM mpu3HaKaM KiaccupUUUpyTes?

. YcIi10BUSI U3MEPEHUH, KAKUMU OHHU OBIBAIOT.

. PesymbTaT n3mMepeHus, 4eM OH XapaKTepHu3yeTcs.

. Jaiite onpeneneHus NpsMbIX, KOCBEHHbIX BUJIOB U3MEPEHUH.

. JlaliTe onpeneneHus: COBMECTHBIX M COBOKYITHBIX BHJIOB H3MEPEHHH.

. Yto npexcrasiseT coboii cpeacTBo naMepenuit? Kitaccuduxanusi.

10. Yto coboit mpeAcTaBISIOT H3MEpUTENbHBIC TpuOopsl. Kitaccupukanus.

11. Kakumu nmapaMeTpamMu U XapaKTEpPUCTUKAMHU OMUCHIBAIOTCS COBPEMEHHBIE H3MEPUTENIbHBIE TPUOOPHI?

12. 3mepurenbHas cuctema.

13. s kakux meneit mpeaHa3HaueHb! HHPOPMAIIMOHHO-M3MEPUTETBHBIC CHCTEMbI, H3MEPUTEIHHO-BEIYHACIIUTEIFHBIE KOMILUIEKCH H
KOMITBIOTEPHO-H3MEPUTETbHBIE CUCTEMBI?

14. Tlepeuncnute BO3MOXHBIC IPHYMHBI MPOSBICHUS NorpeinHocTei. Kimaccupuxkarms.

15. Yto Ha3BIBAIOT a0COMIOTHOM, OTHOCHTENBHON 1 IPUBEACHHOM MOTPEITHOCTIMH?

16. Yto Taxoe rpydsre morpemHocTy (mpomaxu)? Koraa morpemHocTs H3MEpeHUst MOXKET PacCMAaTPUBATHCA KaK CIydaiHas
BeJINUUHA

17. CBolicTBa CHCTEMATUYECKOM, CITy4alfHOM U TIPOTPECCUPYIOIIEH COCTABNIAIOIINX IMOTPEITHOCTH

u3MepeHuil. MeTopl yMEHBIIEHUS! CUCTEMAaTUUECKUX IIOIPEITHOCTEH.

18. Ilepeuncnute OCHOBHBIE CHCTEMBI 3IEKTPOMEXaHUIECKUX MPUOOPOB U JaliTe CpaBHUTEIBHBIE XapaKTEPUCTUKH 10 TIapaMeTpaM.
19. Maruutoanextpuueckuii MexanusM. [loueMy oH paboTocroco6eH TOIbKO Ha IOCTOSHHOM TOKE?

20. [TosicHUTE CTPYKTYPHYIO CXEMY 3IEKTPOMEXaHHIECKOro IIpHoopa.

21. Kak pabGoraet mpubop 31eKTpOMarHUTHON CHCTEMBI?

22. IIpuHUUN OeHCTBUS SNEKTPOANHAMUYECKOTO Tprubdopa

23. O0BscHUTE pabOTy ABYXITOTYIEPHUOIHON CXEMBI BBIMPSMIICHHUS.

24. KoMIieHCcalmoHHOTO MeTo/1a u3Mepenus. JlocronHcrna.

25. Tlosicaute paboTy npubopa TEPMOINEKTPUIECKON CUCTEMBL.

26. [IpuBequTe OCHOBHBIE CXEMBI TIOCTPOEHHS YIEKTPOHHBIX AHATIOTOBBIX BOJILTMETPOB U UX OTIHYHE.

27. AMmnTyaHbIH peodpasoBatens. [loueMy oH Hanboee BEICOKOYaCTOTEH?

28. Kak pyHKIMOHUpPYET Mpeodpa3oBaTellb CPEIHETO KBAIPATHIECKOTO 3HAUCHUS ?

29. TlosicuuTe paboTy aMILIUTYAHOTO AeTeKkTopa Ha OVY.

30. IIpuBeauTe OCHOBHBIE CXEMBI TOCTPOEHHS 3JIEKTPOHHBIX AHAJIIOTOBBIX BOJIBTMETPOB U MX OTJINYHSI.

31. O6BsicHUTE PabOTY aMILIUTYJHOTO AUOTHOTO MpeoOpa3oBaTelIs IEPeMEHHOT0 TOKA B TOCTOSHHBIIH.

32. KaxkoBa TeXHHMKa H3MEPEHHs HAMPSKEHUN?

33. B yeM cocTosT OCOOCHHOCTH U3MEPEHUSI CHIIbI TOKa?

34. KogonMItynisCHBIE (P POBBIC BOJIBTMETPHI, KAKOH MPUHIUI B HAX PEATH30BaH.

35. BonbTMeTph! BpEMIMMITYIbCHOTO THUIIA, KAKOM IPUHLIUI B HUX PEaIU30BaH.

36. [TosicuuTe paboTy HU(PPOBOrO BOJIBTMETPA C MUKPOIIPOLIECCOPOM.

37. IlosicanTte paboTy nudpoBOro BOITMETPA C JBOHHBIM HHTETPUPOBAHHUEM.

38. Kak u3MepsI0T MMITy/IbCHbIE HANIPSDKEHUS?

39. IIpuHIUT U3MEPEHUs IIIyMOBBIX HaNpPsDKEHUIL.

40. INoscHuTe paboOTy BONBTMETPA UMITYIbCHBIX HANPSHKEHUH.

41. Kak pa3nnuaroT m3MepHTeIbHBIE TeHEPAaTOPHI B 3aBUCHMOCTH OT (JOPMBI BEIXOIHOTO CHTHANIA?

42. Kak mojpa3femstoT FeHepaTopH! 10 YaCTOTHBIM XapaKTEePUCTUKaM?

43. KakoBbI yCIIOBHSI cCaMOBO30YKICHUS reHepaTopa rapMOHUYECKHUX kojiebanui? Kakumu MetonamMu ux peaiusyror?
44. Ilosicaute paboTy HU(PPOBOTO TeHEPaTOPa HU3KUX JaCTOT.

45. Tlosicaute pabdoty 1udpoBoro rereparopa Ha OUEHUSX.

46. CBUY-renepartopopsl. [TosicanTe HE0OX0IUMOCTH TIIATENbHOH dKpaHnpoBKH B CBU-reneparopax.

47. Tlosicaute paboty LC-reneparopa. Hemy paBHa yactota konebanuii LC- renepaTopa?

48. lllymoBsle renepaTopsl. Kakue ¢u3udeckne sBIeHHS MOI0KEHEl B OCHOBY CO3JJaHUSL.

49. [Ins1 9ero UCHONB3YIOT TeHEPaTOPHI ITyMOIIOJOOHBIX CUTHATIOB? UTO CIyXHUT 00pa3OBEIM HCTOYHUKOM IITyMa.

50. CtpyKTypHas cxemMa yHUBepcaJlbHOro ocruuiorpada. st Kakux 1eineid NpuMeHsIoT.

51. Jlnst 4ero NpUMEHSIOT CHHXPOHU3ALHUIO Pa3BepTOK ocumuiorpada. [lepeuricnure ocCHOBHBIE THITBI CHHXPOHH3ALUH.
52. KakoBo Ha3HauCHNE JTMHEHHO-M3MEHSIONIETOCS HAIPSDKeHNS, IOAaBaeMOT0 Ha TOPH30HTAIBHEIE TUTACTHHBI? J[JIs Kakux menei B
ociyuiorpadax MpUMEHSIOT KalTuOpaTophl aMILTUTYIbI?

53. YcrpoicTBO, IPUHLIKIT ICUCTBUS, OCHOBHBIC TTapaMeTpbl 1 xapakrepuctuku JJIT.
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54.
55.
56.
57.
58.

59

61

73

[IpuHIMD NeCcTBUS, MapaMeTPsl U OCHOBHBIE PEXKUMBI PabOTHI 3aIIOMHUHAIOIETO OCIIILIOrpada.

KaxoBbl 0c00EHHOCTH OCIMILIOrpahMPOBAHHS UMITY/IECOB HAHOCEKYH/IHOM JUTNTEILHOCTH?

B 4em 3akirogaeTcst MpHUHIUI CTPOOOCKOIIMIECKOTO OCIIILIOrpadupOBaHHsI OBICTPOTEKYIIINX HPOIIecCCOB?
Kaxkue TpeboBaHMs IPeIBABIIOT K OCIIILIOrpady IpH H3MEPEHUH UMITYIbCHBIX CUTHAJIOB?

[MosicHUTE MPUHIIUI HOCTPOSHUS HUPPOBBIX OCHIILIOrPadoB.

. OcHOBHBIE y311BI HIU(poBOTO ocriutorpada. [loscHUTE MPUHIUI TOCTPOCHUSI.
60.
. OcHOBHBIE TpeOOBaHNUS, IPEABSIBISIEMBIC K «Pa3BEPTHIBAIOIIEMY» HATIPSLKEHHUIO.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

Ha3zoBuTe OCHOBHEIE TTApaMETPhI M XapaKTEPUCTUKH COBPEMEHHOTO IU(poBOTo ocmuiorpada.

Kak paboraeT reHepaTop nuioo0pa3HOTro HANPSKEHUs?

[lepeuncnure OCHOBHBIC BUABI Pa3BEPTOK.

Korna ncnone3yroT muHEeHHYy0 pa3BepTKy? Kak oCyIecTBISIOT KPYTOBYIO pa3BepTKy?

Kak u3MepsroT aMIIUTYly CUTHAJIOB C MOMOIIIBIO ocumiorpada?

Kak ocymiecTBisitoT u3MepeHHe BPEMEHHbBIX HHTEPBAIOB C HOMOIIBIO KaTMOPOBAHHON Pa3BEPTKH U IPKOCTHBIX METOK?
Kak mpoBoasT n3MepeHne 9acToThl CHTHaIa MeToaoM ¢uryp Jlnccaxy?

[epeuncnure ocruuiorpapuIecKue METOIbI U3MEPEHHS YaCTOTHI.

Kakue mMeTob! cCpaBHEHUS UCTIONB3YIOTCS JUI M3MEPEHHs 4aCTOThI?

[Noscaute 1EdpOBOI METOX M3MEPEHHS YaCTOTHI.

B ugem 3akmrouaercs 1udpoBoit METOX H3MEPEHH NHTEPBAJIOB BPEMEHH?

Uro Ha3piBalOT Ga3oBbIM caBuroM? Ocumiorpapuueckiue METoAbl U3MEpeHus (pa3oBOro CABHUra.

. IosicHUTE IPUMEHEHNE METO 1A JINHEHHOH pa3BepTKU IS H3MEpeHHUs (Ja30BOTO C/IBHTA.
74.
75.
76.
71.
78.

Ompenenenne $pa3oBoro caBUra METOOM IIIHIICA.

Merton npeobpa3oBaHus (a30BOro CABUIAa BO BPEMEHHOII HHTEpPBAJL.

[Mosicaure padoty nugposoro dasomerpa.

Jlig kakux Lesel UCIob3yI0T CIEKTPaJIbHBIN aHaIU3 JEKTPUYECKUX CUTHAIOB?

Kaxkoit ¢pu3ndeckuii CMBICT JIEXKHUT B OCHOBE MIPSMOTO U 00paTHOTO Ipeodpa3oBannii Pypre? Kak aHATHTHYIECKN 3aITUCHIBAIOT

npsMoe u odpaTHoe mpeoOpazoBanust Oypre?

79

81

86

88

. Ha yem ocHOBaH HapaJ'IJ'IeJ'ILHLIﬁ M TIOCJICI0OBATEIIbHBIN aHAIN3 CIICKTpa UCCICAYEMBIX CHUTHAJIOB?
80.

VrpouieHHast CTpyKTypHasl CXeMa aHaJIM3aTopa napajuieIbHOro JeicTBUs?

. YrpoleHHas CTpyKTypHasi CXeMa aHaJIn3aTopa CIEeKTpa MocIeI0BaTeIbHOTO THUIa?
82.
83.
84.
85.

Kaxk cBs3aHa ckOpOCTb aHANN3a C NMOJOCOM MPOIYCKaHUs aHATN3aTopa CIeKTpa?
Yemy paBHO BpeMs aHaIN3a B CXEMax MOCIEA0BATENBHOrO THIIA?

[Haiite onpenenenne Guykryannu. OU3ndecKre TPHIHHBI (UTyKTYaIlHH.

[ymel yeunureneit. Koo dunuent myma ycunurens.

. I‘IGMy paBHa MOIIHOCTb HU30BITOYHOTO myma. I/IBMepeHI/IG MONIIHOCTH IIyMma.
87.

OCHOBHEIC HampaBJICHUA aBTOMAaTHU3allu U3MEPUTEIIBHOTO ITPOIICCCa.

. U3MepuTenbHble KOMIUIEKCHI U CUCTEMBL
89.
90.

TumnoBas cxema ABTOMAaTU3UPOBAHHBIX HSMCpeHI/Iﬁ
HpOHCCC KOHTPOJISI U BO3BMOXXHOCTU €0 aBTOMATU3allnn

5.2. TeMbl NHCbMEHHBIX PA0OT (KOHTPOJbLHBIX H KYPCOBBIX PadoT, pepepaToB)

5.3. OueHouHble cpecTBA A5 NPOMEKYTOYHOH aTTeCTALIUU

KonTtponsHsrii cpes 1

Bapuanr 1

1. CpencTBa m3MepeHHs

2. HazoBure npubops! 1U1si N3MEPEHNUS! HANPSDKEHNUS, CIIOCOOBI TTOJKIIIOUCHUS
3. OTHOCHTENBHAS TOTPEUIHOCTD .. ...

4. Knacc TouHOCTH.

5. CTpykTypHas cxema 3JIeKTPOMEXaHUUECKoro npudopa

Bapuanr 2

1. PaGoune cpencrBa H3MEpPEHUSL.

2. HazoBute mpuOOpsI Ul H3MEPEHHs TOKa, CIIOCOOBI ITOIKITIOUSHUS

3. IlpeaenbHas MOTPEIIHOCTb. . ..

4. Bo3MOYXHBIE TIPIYMHBI TIPOSIBICHHS TOTPEITHOCTEH.

5. UTo Takoe raabBaHOMETPBI, KpaTKas XapaKTepUCTUKA

Bapuant 3

1. Jlaiite onpenencHue pU3NIECKON BEIUYHHBI.

2. OnpeneneHus NpsIMbIX, KOCBEHHBIX BUJIOB U3MEPEHHM.

3. Uro nmpexcTaBiseT coboil u3mMepuTensHas cucrema?

4. AGCOITIOTHOM MOTPEUTHOCTHIO ...

5. TloueMy MarHUTOJIEKTPHYECKHI MEXaHH3M pab0TOCIIOCOOEH TONBKO Ha ITOCTOSTHHOM TOKe?
BapuanT 4

1. Ilepeuncnure METOABI U3MEPEHUI

2. Yto Takoe ycioBus u3mepennii? Kakumu oHu ObIBatOT?

3. JIis kaKkux menei npexHasHadeHs! HH(OPMaHOHHO-H3MEPUTENBHBIE CHCTEMBI,
4. I'pyOble HOTPENTHOCTH ...

5. Kak paboraeT npubop 3JIeKTpOMarHuTHOM CHCTEMBI

Bapuant 5




1. OcHOBHBIE METOBI H3MEPEHHUS TIOCTOSHHBIX TOKOB U HAIPSHKEHUI.
2. YUro Ha3bIBaeTCA aMIUIUTYJHBIM 3HAYEHUEM HANPSKEHHUS HIIH TOKa?
3. YkaxnuTe IpUIUHEI HOSBICHHUS CHCTEMAaTHYECKUX MOTPEITHOCTEH

4. Yto Ha3BIBACTCS CPEAHUM 3HAUCHUEM HAIPSHKEHHS MU TOKa?

5. Omnpenenenue ypoBHS IEPEMEHHOTO HAMIPSDKEHUS (TOKa).

Bapuanr 6

1. Meroas! u3MepeHysl NEPEMEHHBIX TOKOB ITPOMBIIIIEHHON 4aCTOTHI.
2. Uro Ha3bIBaeTCA CpeTHUM 3HAYCHHEM HAIPSHKEHUS HIH TOKa?

3. M3-3a uero MoxKeT BO3HUKATh METOANYECKAs MOTPELTHOCTD IIPU U3MEPEHUN HECHHYCOUIAIBHOTO CUrHana?
4. Beibop mpubopa Juist U3MEpEeHUs HalpsSHKCHUS.

5. OcobGeHHOCTH 3MEPEHNUS CHITBI TOKA.

KontponbHsiii cpes 2.

Bapuanr 1

1. Tlepeuncnute ocumuIorpadUIecKue METOABI H3MEPEHHUS YaCTOTHI.

2. Kakne MeTobI CpaBHEHHS HCHONB3YIOTCS ATl U3MEPEHUS 9aCTOTHI?
3. Onpenenenne ha3oBOro CIBUra METOJOM 3JUIMIICA.

4. TosicauTe paboTy IUPPOBOTO hazoMeTpa.

5. Jlaii Te onpeneneHne QIyKTyarum.

Bapuant 2

1. Kakne MeTo1bl CpaBHEHHS HCIONB3YIOTCS AJIsl U3MEPEHUS YaCTOTHI
2. B gem 3axmrouaercst udpoBOi METOI U3MEPEHUS HHTEPBAJIOB BPEMEHN ?
3. Yto Ha3bIBAIOT (Da30BBIM CIIBUTOM?

4. Ilepeuncnure ocuUILIOrpaIeCKue METOABI U3MEPEHUs! (ha30BOTO CIBHTA.
5. BuzyansHOe Bocnipon3BeieHHe (OPMBI KOTEOAHHH.

Bapuant 3

1. BuzyansHoe BocmipousBeaeHue GopMbl KoeOaHU.

2. DNEeKTPOHHO-ITy4YeBasi TpyOKa.

3. OnHOKpaTHas pa3BepTKa

4. OnpeneneHue NapamMeTpoB CUTHAJA ¢ TIOMOIIBIO MAacIITaOHON CETKH.
5. Kakue meToapl cpaBHEHUS HUCIIONB3YIOTCS JUI M3MEPEHHs 4aCTOThI?
Bapuant 4

1. DnexTpoHHO-ITy4eBOil ocrmuIorpad.

2. o unciy onHOBpeMeHHO HabronaeMbIX Ha okpane DJIT cUrHajaoB pa3auyaroT.
3. Pex1MBbI CHHXPOHHU3AIMU.

4. Merox KamnOpOBaHHOHN Pa3BEPTKH.

5. Knymas pazseprka

Bapuanr 5

1. YHuBepcampHbIe ocIMiuIorpadsa.

2. DNeKTPOHHO-IIy4eBBIe U (POTOICKTPOHHBIE IPHOOPEL.

3. Kanan ymnpaBneHus SPKOCTBIO.

4. Bunsl pa3zBepTok

5. Crioco6 u3MepeHns 4acTOTHI.

Bapuant 6

1. CtpobockomHUecKre OCIMLIOrpadBbl.

2. VICTOYHUK 3JIEKTPOHOB B ANIEKTPOHHBIX JTaMIIax.

3. DneKTpOHHO-ITyueBas TpyOKa.

4. KaHan BepTUKAJIbHOTO OTKJIOHEHHS JIyda.

5. CunyconjanbHas pa3BepTKa.

Bapuanr 7.

1. 3anmoMuHarOIMEe OCHMIIIOTPaQBL.

2. DNEeKTPOHHAS SMHUCCHSL.

3. Busbl pa3Beprok.

4. OnpeneneHne MapamMeTpoB CUTHAJA C TIOMOIIBIO MacIITaOHOW CETKH.
5. Iosicuute unpoBoi METOT U3MEPEHHS YaCTOTHI.

Bapuanr 8.

1. CriermabHBIC OCIULIOTPAdBI

2. Kanan BepTUKaIbHOTO OTKJIOHEHHS JIyda.

3. DnekTpoHHO-Ty4YeBbIe nprbops! (DJIIT).

4. Merox KamnOpOBaHHOH Pa3BEPTKH.

5. B uem 3axirouaercs 1udpoBoif METOX H3MEPEHH HHTEPBAJIOB BPEMEHH?

6. YA EBHO-METOJUYECKOE 1 THOOPMALNNMOHHOE OBECIIEYHEHUE TUCHUIIJIMHBI (MOYJIS)

6.1. Pexomenayemas qureparypa

6.2.1 IlepeyeHb MpOrpaMMHOIo odecredeHust




6.3.1.1 | Microsoft Windows, OpenOffice.

6.2.2 Ilepeuyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTeM H pecypcoB cetu UHTepHeT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

7.1 | CeunanbHble HOMEIICHUS IPECTABISAIOT CO00H yueOHbIe ayAUTOPHH ISl IPOBEICHUSI 3aHATHIT JIEKIIMOHHOTO THIIA,
3aHATHI CEeMUHAPCKOTO THIIA, KypCOBOTO IPOSKTHPOBAHUS (BBIIIOIIHEHUS KYPCOBBIX padoT), TPYIIIIOBBIX U
MHIUBHIYAJIBHBIX KOHCYJIBTAINH, TCKYIIETO KOHTPOIISA M MIPOMEXXYTOUHOH aTTECTaIlNH, a TAK)Ke TTOMEIICHHUS JUIs
CaMOCTOSITENILHOM paboThl U MOMELEHHS AJISl XpaHEeHHs U PO(QUIIAKTHIECKOT0 00CITy)KUBaHUs Y4eOHOTO 000pyI0BaHHUS.
CrenMaibHbIC TOMEIIEHUS YKOMIIEKTOBAaHbBI CIIEUAIN3UPOBAHHON MEOEIbIO M TEXHUYECKHMH CPEICTBAMH 00y4EHHS,
CITy’KaIlUMH IS IPEICTaBICHIS yaeOHOH HH(pOpMaHH OONBIION aymuropuu. s IpoBEeCHUS 3aHATHI JEKIIMOHHOTO
THUIIA TIPeUIaraloTcs HAOOPH! IEMOHCTPAIMOHHOTO 000PYAOBaHUS U yIeOHO-HATTIIHBIX TOCOOUH, 0OecnednBaromue
TeMaTHYECKUE HILTIOCTPALI, COOTBETCTBYIONIME TPUMEPHBIM IIPOrpaMMaM JIMCLMIUIHH (MOLyliel), pabounM yueOHbIM
IporpamMMaM JUCIUIUIAH (Moxaydtei). [ToMemenns u1s caMoCTOSATENBEHOM padoThl 00YJarOIINXCsT OCHAIICHBI
KOMITBIOTEPHON TEXHHUKOI ¢ BOZMOXHOCTBIO IOAKITIOUCHHUS K ceTH «MHTepHeT» u o0ecneueHneM OCTyIa B AIEKTPOHHYIO
“H(POPMALIMOHHO - 00pa30BaTENbHYIO CPEy.

8. METOAUWYECKHUE YKA3AHUSA VI OBYYAIOIINXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

O0y4aromumcess He00X0 MO TOMHHTB, YTO Ka4eCTBO MOIYUYCHHOT0 00pPa30BaHUs B HEMAJION CTETIEHH 3aBHCUT OT aKTHBHOU pOJIH
camoro obyuatomierocst B yueOHoM mpouecce. O0ydaromuiics oKeH ObITh HallelIeH Ha MaKCUMAaIbHOE YCBOGHHE MOAaBaEMOTO
JIEKTOPOM MaTepHaja, IoCie JIEKIUU U BO BpEMsI CIIELIUAIBHO OPraHU3yeMbIX HHANBUAYAJIbHBIX BCTPEY OH MOXKET 3a/1aTh JEKTOPY
UHTEPECYIOLINE ET0 BOIPOCHI.

JleKIMOHHBIE 3aHATHS COCTABIIAIOT OCHOBY TEOPETHYECKOT0 OOYyIEHUsI U JOKHBI JaBaTh CUCTEMaTU3UPOBAaHHbBIE OCHOBBI 3HAHHH
MO AUCLUILIHHE, PACKPBIBATh COCTOSIHUE U NMEPCIEKTUBHI Pa3BUTHS COOTBETCTBYIOIEH 001aCTH HAYKH, KOHLIEHTPUPOBATh BHUMAaHHE
-00yJaromuxcst Ha HanboJjee CI0KHBIX M Y3JOBBIX BOIIPOCAX, CTUMYIIHPOBATh NX aKTHBHYIO TIO3HABATEIBHYIO IESITETBHOCTD U
CI0COOCTBOBATH (DOPMHUPOBAHUIO TBOPUECKOTO MBIIILICHHSI.

['maBHas 3agaya JEKIOHHOTO Kypca - chOPMHUPOBATh y 00YJarOIMXCsl CHCTEMHOE IpeJIcTaBIeHHe 00 U3ydacMoM IpeaMeTe,
o0ecIeunTh YCBOCHHE OyIyIIMMHE CIEIIHATHCTaMI OCHOBOIIOJIATAfoONIero Y4eOHOTO MaTepHaa, IIPHHIUIIOB ¥ 3aKOHOMEPHOCTEH
Pa3BUTHS COOTBETCTBYIOIICH HAYIHO-IIPAKTHIECKON 00TaCTH, a TAK)KE METOAOB IIPUMEHEHHUS ITOyICHHBIX 3HAaHWUH, yMEHUH 1
HaBBIKOB.

OcHoBHbie QpyHKIMHY Jeknuit: 1. [To3naBatensHO-00y4aroras; 2. PazsuBaromas; 3. OpreHTHPYIOIIe-HAIPaBIstomas; 4.
AxtuBuzupytonias; 5. BocriutarensHas; 6. Opranusyromas; 7. nHpOopMaluoHHasl.

BrmmonHeHne MPaKTHYECKUX 3aaHUH CITY>KUT BaXKHBIM CBSI3YIOIIIM 3BCHOM MEXITy TEOPETHIECKUM OCBOCHUEM JTaHHOU
JUCLUIIIMHBI U IPIMEHEHUEM €€ TOJIOXKEHUH Ha pakTuke. OHU CIOCOOCTBYIOT Pa3BUTUIO CAMOCTOATEIBHOCTH 00YJaroLUXCs,
0oJree aKTHBHOMY OCBOCHHIO Y4€OHOTO MaTepHaa, SBISFOTCS BKHOHN MPEIITOCHIIKOH (GopMHUpOBaHUS MTPOPECCHOHATEHBIX KaueCTB
OyIyIIHX CIEINAaINCTOB.

IIpoBeneHue MpakTUYECKUX 3aHATHI HE CBOAUTCS TOJIBKO K OPTaHUYECKOMY JOMOTHEHHIO JIEKIIHOHHBIX KypCOB U CAMOCTOSATEIbHON
paboTsl oOydaromuxcs. FIx BMecTe ¢ TeM ciemyeT paccMaTpuBaTh Kak BaXKHOE CPEJICTBO ITPOBEPKH YCBOCHHS 00yYarOIIUMHUCS TEX
WITH WHBIX TIOJIOKECHUH, TaBaeMBIX Ha JICKITNH, a TAKXKE PEKOMEHIyeMOH JUTII U3YUSHHMS JINTepaTyphl; Kak (popMa TEKyIIeTro KOHTPOJIS
3a OTHOILICHHEM O0yJarommxcs K yue0e, 3a ypOBHEM HX 3HAHHMI, a CIeJ0BATENIFHO, U KaK OJUH U3 BaXKHBIX KaHAJIOB JUIS
CBOEBPEMEHHOT'0 MOATATUBAHUS OTCTAIOMIUX O0YJarOLUIUXCA.

ITpu moaroToBKE BayKHBI HE TOJNBKO CEphe3HAs TEOpPETHIECKast MOJATrOTOBKA, HO M yMCHHE OPHEHTHPOBATHCS B Pa3HOOOPA3HBIX
MPaKTUIECKUX CHTYAIUAX, SKSTHEBHO BOSHUKAOIIHNX B €T0 ACATEIBHOCTH. DTOMY CIIOCOOCTBYET (hopma 00ydeHHUS B BUAE
HNpaKTUYIEeCKUX 3aHATHH. 3a7auy IPaKTUUECKUX 3aHATUI: 3aKpeIlieHNe U yriIyOleHue 3HaHUH), MOTy4eHHBIX Ha JIEKIUAX U
HNpHOOPETEHHBIX B POLIECCE CAMOCTOSITENIBHOM PaboThI ¢ yd4eOHOH IHuTEepaTypoi, (POpMHUpOBaHHE Y O0yJAIOMIUXCS yMEHUH 1
HaBBIKOB pabOTHI C HICXOXHBIMH JAaHHBIMH, HAYYHOH JIUTEPaTypol U CIIeIHaTbHBIMI JOKYMEHTaMH. [IpakTiHaeckoMy 3aHATHIO
JIOJDKHO IIPEJIIECTBOBATh O3HAKOMIICHHE C JIEKIUEH HA COOTBETCTBYIOILYIO TEMY U JIUTEPATYpOH, YKa3aHHOM B IUIAHE 9TUX 3aHATHUIH.
IIpu npoBeneHny ydeOHBIX 3aHATUI 0OecTIeUnBAIOTCS Pa3BUTHE Y 00YUJaIOLIUXCs HABBIKOB KOMAaHAHON pabOThI, MEKINYHOCTHON
KOMMYHHKAITHH, TPUHATHS PEIICHHUH, TNJEPCKUX KadecTB (BKITI0OYAs MPH HEOOXOJMMOCTH POBEACHIE HHTCPAKTUBHBIX JICKIINH,
TPYIITOBBIX TUCKYCCHH, POJIEBBIX UTP, TPEHHHTOB, AHATHU3 CUTYalllil 1 IMHTAIlHOHHBIX MOJIEIICH, IIpernofaBaHie AUCIIATUINH
(Moxymneil) B popme KypcoB, COCTABICHHBIX Ha OCHOBE PE3y/IbTaTOB HAYYHBIX UCCIEJOBaHUH, IPOBOJIUMBIX OpraHU3aLUeH, B TOM
YHCIIE C Y4ETOM PETHOHAIBHBIX 0COOCHHOCTEH NMPO(eCCHOHANBHON AESITEHOCTH BBIITYCKHHKOB M OTpeOHOCTeH paboTonareneit).
CamocrosrenbHas paboTa MOXKET OBITH YCIICIITHOM IPH OTIPEeTICHHBIX YCIOBHSIX, KOTOPBIC HEOOX0IMMO OpraHm3oBats. Ee
IpaBIJIbHAS OPTaHM3ALH, BKIIOYAIOIAs TEXHOIOTUH 0TOOpa Ieliel, coep kaHusl, KOHCTPYHPOBAHHUS 3aJaHNI U OpraHU3aIHI0
KOHTPOJISI, CHCTEMAaTHYHOCTh CAMOCTOSITENIbHBIX Y4eOHbIX 3aHATUH, IieTecoo0pa3Hoe MIaHNPOBaHUE pabodYero BpeMeHH M03BOJISIET
NPUBHTH CTYJICHTAM YMEHHS ¥ HaBBIKU B OBJIAJICHUH, H3YUCHUH, YCBOCHHUH M CHCTEMATH3AIMU IPHOOPETaeMbIX 3HAHHUH B IIPOIIecce
00ydeHHS, IPUBUTH HABBIKU MTOBBIIIECHHUS MIPO(YECCHOHANBFHOTO YPOBHS B TCUCHHE BCEil TPYHOBOI NEATEIHHOCTH.

J71s KOHTpPOJISL 3HAHUI CTYJEHTOB MO JAaHHOW AUCHUILINHE HEOOXOIMMO MPOBOAUTH OIIEPATUBHBIN, PYOEKHBIM U UTOTOBBIH
KOHTPOJIb.

OnepaTUBHBINA KOHTPOJIb OCYIIECTBIIIETCA IIyTEM IIPOBEJEHHUS OIIPOCOB CTYJEHTOB HA CEMUHAPCKUX 3aHATUSAX, IIPOBEPKU
BBIITOJTHEHHS TIPAKTHUCCKUX 3aaHUMH, a TAKAKE yIeTa BOBICYCHHOCTH (AKTUBHOCTH) CTYICHTOB IPH 00CYKICHUN MUHH-TOKIAJIOB,
OpraHM3all{ POJEBBIX UTP U T.II.

KoHTpomnb 3a camocTosTeIbHON paboTOH CTYICHTOB 110 KypCy OCYIIECTBIIETCS B ABYX (hopMax: TEKYIMINi KOHTPOJIb U HTOTOBBIH.
Py0GexHbIif KOHTPOJIB (aTTecTanus) IOAPa3yMeBaeT IPOBEICHUE TECTHPOBAHUS 10 TIPOIICHHBIM pa3zienaM Kypca. B Tectuposanue
MOTYT OBITH BKJIIOUEHBI TEMBI, IPEAT0KEHHBIE CTYIeHTaM AJIsl CAMOCTOATEIbHON ITOTOTOBKH, a TAKXKE MPAKTUIECKHUE 3a1aHHs.




