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Mocksa, 2024



Pa3padoruukmu:
HouenTt xadeaps MHGOpMaIMOHHO-U3MEPHUTETBHBIX CHCTEM, K.T.H.,
nouent CasoctuH I1. U.

@DoH/T OLICHOYHBIX CPEJICTB MO AUCIUIUTHMHE (MOIYJII0) COCTABIICH B COOTBETCTBHH C TPEOOBAHHUSIMU
®OI'OC BO no nanpasnenuto noarotoBku 21.03.03 T'eome3us W AUCTAHIMOHHOE 30HAMPOBAHUE,

YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno |15.02.2024, Ne 1
YueGHO-MeToau
4ECKOHN

KOMHUCCHH




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

[IK-5 CrnocoGeH ocCyIIecTBIATh METPOJIOTHYECKOE oOOecIledeHrue pa3pabOoTKH, MPOU3BOACTBA U
UCTIBITAaHUN TIPOYKIIUA

[TK-5.1 Beimonasier 0co00 TOYHBIC U3MEPEHHUS ISl OTPECIICHUs ICHCTBUTEIHHBIX 3HAYCHHM
KOHTPOJIMPYEMBIX TaPaMETPOB

3namo:

[IK-5.1/305 ®usnyeckue NPUHOUIBI PaOOTHl  BBICOKOTOUHBIX  H3MEPUTEIBHBIX
npeoOpaszoBaresei reoie3ndecKux NpudopoB

Ymemo:

[1K-5.1/YmM4 PaccuuThiBaTh M KOMIIGHCUPOBATh WHCTPYMEHTAJbHBIE IOTPEHTHOCTH,
BbI3BaHHBIE HECOBEPILIEHCTBOM AJIEKTPOHHBIX CXEM

Braoemy:

[1K-5.1/HB3 HaBblkamMu CTaTHCTUYECKOH OOpabOTKH PAIOB 0COOO TOUHBIX W3MEPEHUI
JUISL ONIPEACIICHUS JEUCTBUTEIIbHBIX 3HAYECHHI

[1K-5.2 BrInoiHseT METPOIOTHUECKUN HAI30p 32 COOMIOICHUEM IPaBUII U HOPM 00€CTIeUeHUs
€IMHCTBA U3MEPEHNUN, COCTOSIHUSI M IPUMEHEHUS CPENICTB U3MEPEHUM
3namo:
[IK-5.2/3u4 IlpaBuna MapKUpOBKH, IJIOMOMPOBAaHUS W OTpaHHYEHHs JOCTyNa K
HEHUCIPAaBHBIM WM HEMIOBEPEHHBIM CPEICTBAM U3MEPEHUN
Ymemo:
[1K-5.2/YM4 OnieHuBaTh TEXHUYECKOE COCTOSTHHE JICKTPOHHBIX Y3JI0B MPHOOPOB
Braoemy:

[1K-5.2/HB4 MeronamMu aHaim3a MPUYUH HECOOTBETCTBUS PE3YJIBTaTOB H3MEPCHUM
YCTaHOBJICHHBIM HOpMaM

[TK-5.3 KonTponupyet u OOHOBIISIET ATAJIOHHBIE 0a3bl, TOBEPOYHOTO 0OOPYIOBAHMS U CPEIICTB
U3MEpPEHUI

3name:

[1K-5.3/384 Knaccuduramuio W HEpapxui0 ITAJOHOB B OONACTH T'€OJAE3MUYCCKUX
M3MEPEHUI

Yuvemo:

[IK-5.3/¥YM4 PazpabareiBaTh TEXHUYECKHUE 3aJlaHUS HA MOJCPHU3AIMIO CTCHIOB IS
MOBEPKH I'e0Ie3UICCKUX MPUOOPOB

Brnaoemw:

[1K-5.3/HB4 Metomamu pacdeTa MEXKIOBEPOUYHBIX MHTEPBAJIOB JJIA OSTaJOHHOTO
000pynoBaHUs

ITK-5.4 TloBepsieT (kauOpyeT) CIOKHBIC CPEACTBA H3MEPEHUI
3namo:
[IK-5.4/304 CxeMOTeXHUKY M aJrOpuTMbl pabOThl YIIIOMEPHBIX M JaJbHOMEPHBIX
0JIOKOB /Il HOHUMAaHHUS CYTH TTOBEPSEMBIX TapaMETPOB
Ymemo:

[1K-5.4/Ym4 OueHuBath BpeMsi YCTAHOBJICHUS pa0bOyero pexuMa W CTaOMIBHOCTh
MoKa3aHuil mpubdopa

Braoems:

IIK-5.4/HB3 HaBplkamMu pacueTa TOMPABOK 3a HAKJIOH, TeMIEpaTypy, AaBICHUE U
BJIQKHOCTH NP KaJTUOpPOBKE



[1K-5.5 Pa3pabarbiBaeT KajleHIApHbIe IUIaHbI U TIpadUKUd TPOBEICHHS IOBEPOK CPEICTB

U3MEpPEHUN
3uameo:

[1K-5.5/3u3 OTBeTCTBEHHOCTh 3a JAOMYCK K IPUMEHEHUIO HEMOBEPEHHBIX CPEACTB

U3MEPECHUU

Ymems:

[1K-5.5/YM3 Hcnonb30BaTh aBTOMAaTU3UPOBAHHBIC CUCTEMBI ydeTa JJIsi OTCIIC)KUBAHHS
CPOKOB IOBEPKHU

Braoems:

[1K-5.5/HB3 MeToaukoii pacyeTa moTpeOGHOCTH B pe3epBHOM (hoH1e TPUOOPOB HA BpeMs

UX IOBEPKHU

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIM A

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMupOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1no ypoBHSIM OCBOCHHS)
MIPOrpaMMBbI
[1K-5 Criocoben [oeimennsnii  |MJK I1K-5.1 BemonssieT 0co00 TOUHbIE U3MEPEHUS IS
OCYILIECTBIISATh oTpeieNICHUs IeUCTBUTEIBHBIX 3HAYCHHMA
METPOJIOrHYECKOE KOHTPOJUPYEMBIX ITapaMeTpOB
obecrieueHue
pa3paboTKu, 3HaTh:
IIPOU3BOACTBA U [IK-5.1/3u15 ®usnueckue NpUHIMILI paboThI
WCTIBITAHUN BBICOKOTOYHBIX U3MEPUTEIHHBIX MMPeoOpa3oBareeii
MPOAYKIIUU reo/1e3nYeCKuX NprubopoB

3. lIkaJjia oueHUBAHUSA
Onenka Kpurepuu onennBanus (nepeuess copmupoBanabix MIK/3YB)
He 3auteno Pesynbrarel 00yueHus He chOpMUPOBAHBI HA JJOCTATOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUIIINHE

Bun xonTposns

®dopma koHTPOIIs/O1IEHOYHOE CPENCTBO

Texyuui KOHTPOJIb

KontponbHas pabota

[IpomesxyTouHas KontponbsHas pabora
aTTecTanus 3auer
Bua koHTpOJISI/ HCOIB3yeMble
Ne Kontponupyem
HanMenoBanue pasiea POHPY OLICHOYHbIE MAaTePHAJIbI
n/n bie U1K . TpomexyT.
Texymmi
aTrecTanus
1 |JIuHeiHbIE 2EMEHTBI U CXEMBI [1K-5.3 TIK-5.5 3auer
2 |Henuneitnsie anemenTs! u cxembl  (I1K-5.1 TIK-5.2  |KontpomnbHas pabora 3auer
[IK-5.5
3 |WHrerpanbHble CXEMBI U [IK-5.1 ITIK-5.2 3auer
MHKPOIPOLIECCOPHI [IK-5.4

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN




[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

IIpomesicymounas ammecmayusa: 3avem, 5-5 1emHss ceccusl.

3adeT OLIEHUBAETCS 1O CICAYIOMIEH IIKaJie:

- OIICHKA «3a4TE€HO)» BBICTABISIETCS, €ClIM 00yJarouiicss UMeeT TyOOKHe, HCUEPIbIBAIOINE 3HAHUS
B 00bEME OCBOCHHOM MPOTPaMMBbI; 3HAHUE OCHOBHOW (00sI3aTENBHOM) JUTEPATyphl; HaeT
MPaBWJIbHBIE U YBEPEHHbBIE OTBETHI, CBUJIETEIBCTBYIONINE O HAIMYUHU TBEPHAbIX 3HAHUI U HABBIKOB B
UCIOJIB30BaHUM TEXHUUYECKHX CpPEJCTB; IOJHOE, YETKOE, I'PaMOTHOE M JIOTUYECKU CTPOHHOE
U3JIOKEHHE MaTepuana; JeMOHCTPUPYET CBOOOIHOE MPUMEHEHHE TEOPETHUECKUX 3HAHMI; a TaKxke
aBTOMAaTUYECKHU, KOrJa O0yJaromuics 3a MPOMEXYTOUHYIO aTTeCTAIIMI0 UMEET OILICHKU «OTIUYHOY;

- OIICHKAa «HE 3aYTEHO» BBICTABIsSIETCS OOydarouieMycs B Cllydae HaJIU4usl TpyObIX OIIMOOK MpHU
U3JIOKEHUH OTBETa Ha OCHOBHBIE BOIPOCHI MPOTPAMMBI, CBHETEIbCTBYIONIMX O HEMPAaBHILHOM
MOHMMAHUU TIPEAMETa; MPHU pPELICHUH MPaKTUUYEeCKUX 3aJad IOKAa3aHO HE3HaHHE CIOCOOO0B HX
pelIeHus, MaTeprall U3JI0KeH OeCopsAI0YHO U HEYBEPEHHO.

6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 2. Heauneiinvie 31emenmot u cxemol
Konmponupyemvie U/K: IIK-5.1 I1IK-5.2 1IK-5.5

Tema 2.3. Cxembl 8bINpAMUMENbHBIX U QUILMPYIOWUX YCMPOUCME U UX pacdem

dopma KOHTpOIIsI/0TIeHOYHOE cpeacTBO: KoHTponbHas pabota

Bonpocsi/3ananus:

1. 30uparenbpHble yCUITUTENN U aKTUBHBIE (DUIBTPBI HA ONEPAIIMOHHBIX YCUITUTEIAX

Lenb: OcBOEGHUE COBPEMEHHBIX METOIOB pacueTa U MPUHIMIIOB paOOTHI 3JIEKTPOHHBIX YCTPOMCTB.
3agaun:
1. I3yunTh TEOpeTUYECKYI0 HHPOPMALIUIO, IPEJICTABICHHYIO B JAHHOM METOJUYECKOM MO0COOUH.
2. B 3amanuu pa3paboTaTh M pacCunMTaTh AKTUBHBINA (DHUIIBTP HA OTIEPAIMOHHBIX YCHUIIUTEIISIX.
3. Pe3ynbrarhl MNpeACTaBUTh B BHJIE MNPUHIUMNHAILHON CXeMbl GWIBTpAa W TaOIUIBI C
pPacCUNTaHHBIMU IEMEHTAMHU.
B Xone BhINONHEHUS] KOHTPOJIBHON pab0Thl HEOOXOMMO MOCIIEI0BATEIBHO PEIIUTh MIEPEUHUCICHHBIC
BBIIIIE 33/1a41 KOHTPOJIBHON pabOTHI.
@®opmynupoBka 3anaHusi: Pa3paboraTb M paccyMTaTh AaKTHBHBIM (QHUIBTP Ha ONEPAMOHHBIX
YCWINUTENSIX CO CIAEAYIOLIMMHU ITapaMeTpaMu (CM. METOAUYECKHE YKAa3aHUS).

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

5-a nemnss ceccus, 3auem
Konmponupyemvie U/IK: 11K-5.1 I1K-5.2 [IK-5.3 I[IK-5.4 [IK-5.5



Bonpocsl/3ananus:
1. TunioBBIe CXeMBI, 3BE€HbS, IPUEMBI, 3akoHBI OMa 1 Kupxrodda

2. OCHOBHBIE TIPUHIIMITBI PA0OTHl YCHJIMTEIBHBIX AJIEMEHTOB (YD), MOHATHE KpPYTH3HBI,
B3aMMO3aBUCHUMOCTH TOKOB W HANpsOKEHU B MOJEBBIX M OUIMOJSIPHBIX TPaH3UCTOpax, BUIBI U
KJ1accuuKanus TpaH3UCTOPOB

3. Ilonsitue kackana. [[pyUHIUIT AIEKTPOHHOTO YCUIICHUS

4. Tlonstue paboyeil TOYKH, €€ UYHUCIOBOE BBIPAKECHHE, BXOIHBIE W BBIXOJHBIC
XapaKTePUCTUKHU TPAH3UCTOPA, HATPY304HAsI psMast

5. ObecneueHne NOJAOKEHUS paboueil TOUKH JUIst OUITOJIIPHBIX U TTOJIEBBIX TPAH3UCTOPOB
6. TumoBas cxema kackaja ¢ OD, Ha3HAUCHHE DIIEMCHTOB
7. MHOTOKaCKaHbIE YCHIIUTENN U CIOCOOBI CBA3H KaCKaJ0B B TAKUX YCUIIUTEIAX

8. MeTtonpl aHann3a aHajnorosbix ycTpoicTB. Ilonstue uetsipéxnomtocHuka (YI1). Onucanue
AY c nomomsro UII, cucrems! Y u H napamerpos

9. ABTOMaTM3WpOBaHHBIE METOABI aHanu3a, Metoabl TpadoB wu  y3moB, [1O mms
MozaenupoBaHus AY

10. PabGoTa xackagoB B pe:KUMe MAJIOTr0 CUTHAJa

11. TunoBbie TPOMEKYTOUHBIE TPAH3UCTOPHBIEC KACKAAbl U UX AHAJINU3

12. Kackan B cxeme ¢ OO, ero aHaau3

13. Kackan B cxeme ¢ OB, ero anamms

14. Kackan B cxeme ¢ OK, ero ananu3. COBMECTHOE BKJIIOUEHHUE PA3IMUHbBIX BUIOB KaCKaJ0B
15. O6parnsie cs3u (OC). [Torsitue OC

16. Knaccudukamus OC: mmobanbHble, JToKanbHble, nepekpéctasie OC. MckyccTBeHHbIE U
napasutasie OC

17. dakTop cBs3u, MeTiaeBoe ycuieHue, kodpdunuent nepenaun 1enu OC mo TOKy H
HaNPSHKEHUIO

18. IlonoxurenpHas u orpunarensHas OC, kputepuil ycroitunBoctu HailikBucra
19. Tunbr OC (110 TOKY M HaNpsKEHUIO, MapauIeIbHbIC U MOCIEI0BATEIbHBIC)
20. TunoBsle cxeMbl kackanoB ¢ OC, ux ananus. Biusaue OC Ha napametpsl VY

21. HaueptuTe cxeMy MHBEPTHPYIOLIETO BKIIOUYEHHUS oneparoHHoro ycunutens. O6ocHyiite
dbopmyny s pacueTa KodhUIIMEHTa YCUICHUS



22. Hayeptute cXeMy HEMHBEPTHUPYIOLIETO BKJIOYEHUS OMNEPAIMOHHOTO YCHIIMTEIS.
Ob6ocnyiite Gopmymy s pacueta kKodPPUIMeHTa yCUICHUS

23. Haueptute cxemy IOBTOPUTEIS HAIIPSDKEHUS

24. Havepture cxemy audQepeHInaIbHOr0 BKIKOYCHHUS OMNEPAI[HOHHOTO YCHUIIUTEIIS.
Ob6ocnyiiTe popmyy s pacdera koddduimenTa ycuneHus

25. TlosicauTe BIMsIHUE BXOIHBIX TOKOB OMEPAIIMOHHOTO YCWJIMTENS Ha ero padoty. Kakum
00pa3oM MOXKHO YMEHBILIUTh 3TO BIUSHUE?

26. Ha3oBuTe OCHOBHBIE IPEHMYIIECTBA AKTUBHBIX (WIBTPOB Tiepe] IMaCCUBHBIMHU.
Henocrarku akTUBHBIX (QHIIBTPOB

27. Tlepeuncnute OCHOBHBIC THUIIBI (PrIBTPOB. HauepTure WX 4acTOTHBIE XapaKTEPUCTUKH.
VYKaxuTe MoyIocy 3arpakJIeHusl, MPOIyCKaHus U MEePEXOJHON yUacTOK

28. OcHOBHBIE XapaKTePUCTUKH (DUIBTPOB B YACTOTHOM 001acTH
29. BpemeHHbIe XapaKTEepUCTUKH (DPUITBTPOB

30. Uro Takoe mepenarouHast GyHKIUS GUIbTpa? YKaKUTE CBSI3b MEXKIY YHCIOM IOJIOCOB
NepeaaTouHON (PYHKIIMK M HAaKJIOHOM XapaKTePUCTUKU (PUIIBTPA HA EPEXOJHOM yUacTKe

31. IlepeuncnuTe TpEUMYIIECTBA Ka)XJAOTOo W3 CICAYIONMX THUMOB (GmibsTpoB: beccens,
BbarrepBopra, YUeObIera

32. Ha3oBUTE KOHCTPYKTUBHO-TEXHOJIOTMYECKUE UCTIONHEHU KopirycoB UMC
33. [lepeuncanre ciocoObl TepPMETU3AIMH KOPITYCa M BHEIITHUX BBHIBOJIOB
34. aitte onpeaenenue tonojgoruu UMC

35. Tlonsatue o0 anamoroBoM u uudpoBoM curHaie. IloHsTHe curHama u TOHATHE
mudpoBoro curHaia. [IponoprroHaNIbHOCTh aHAJIOrOBOIO CHTHalIa M LU(POBOrO Koma, Kak
OCHOBHasl uzaes LUQPpPoBOro npeodpaszoBaHus curHana. [Ipumepsl uaen NpONMOPLHUOHATBHOCTH B
nporecce n3MepeHus: GU3NUECKUX BETUUNH

36. Ilonsitue 06 anamoroBoMm u mudpoBoMm curHane. KomupoBanue 1mudpoBoro curHaiga B
MEKTpUUECKUX Iemnsax. JlBowunas «Jlormyeckuit HOMb» W «iorndeckas enuauna». TTJI (TTL) u
KMOIT (CMOS) noruka

37. lonstue o nudpoBoM Koae U NU(PPOBON MareMaTuka W JPYTHE CUCTEMBI CUMCIICHHS.
[Tepecuér 3HaueHMid W3 NECATUYHOW CHUCTEMBl CUYUCJICHUS B JApPYyTHE€ CHCTEMbl W OOpaTHO.
[IpencraBieHue B JBOMYHOM BUJIE OTPHUIATEIbHBIX YUCEI

38. Jlormueckue smeMeHTHl M HX GYHKIWUA. Anredpa-moruka. OCHOBHBIE JIOTHYECKHE
AIIEMEHTHI



