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Kommiekr OLCHOYHBIX MaT€pHUaJJIoB 10 TUCHUIIJIUHE
«OCHOBBI NMPOCKTUPOBaAaHUA l'[pPIﬁOpOB H CUCTEM»

3aIlaHl/Iﬂ 3aKPLITOI'0 THIIA

3aaHus 3aKPHITOT0 THIIA HA BLIOOP NMPABWIBHOIO OTBETA
Buvibepume ooun npasunvnviti omseem

1. Pa3zpaboTka Ha OCHOBaHHMH PE3yJbTaTOB (DYHKIIMOHAIBLHOTO POEKTUPOBAHUS
KOHCTPYKTOPCKOM TOKYMEHTAIMU: YepTexkel o01Iero Buaa; COOPOUHbIX €IMHHII,
YepTekeN AeTalIel U COOTBETCTBYIOLIEN UM JOKYMEHTALMM, IPELYCMOTPEHHOM
ECK]I, Ha3bIBaeTcs:

A) KOHCTPYKTOPCKOE POEKTHPOBAHUE;

b) TexHonoruyeckoe npoeKTUPOBAHUE;

B) dbyHKUIMOHATBHOE MPOEKTUPOBAHUE.

[IpaBriIbHBINM OTBET: A

Komnerenuuu (uaaukatopsl): [1K-1, ITK-3

2. Ilpomecc, oTpaskeHUs B UEPTEKAX CTPYKTYPHI, pa3MepoB, (opMbl, 00pabOTKU U
CBsI3eM (BHYTPEHHUX M BHEIIHUX) OYIyIIEro U3/eIusl, Ha3bIBAETCS:

A) KOHCTpYHPOBAHUE;

b) TexHuueckoe MpeyiokKeHue ;

B) aCKU3HBIN TPOEKT.

[IpaBuibHBIN OTBET: A

Komnerennnu (naaukarops): T1IK-1, ITK-3

3. DTU MHIUKATOPHI UMEIOT MOBBIIIIEHHOE HampsbkeHue nutanus (1o 250 B) Toku
cocrtaparoT 0,05...1 MA Ha 3HaK:

A) IomynpOBOAHUKOBBIE

b) BakyyMHbI€ JIFOMUHECHEHTHBIE

B) BakyymHble HaKajgbHbIE

I') I'azopa3psiaubie

1) KunkokpuctanyecKue

[IpaBunbnbIiii oTBET: [’

Komnerenunu (naaukartopsl): [1K-1, ITK-3

4. DNeKTpOHHOE YCTPOIMCTBO, MO3BOJISIONIEE HAOMIOAATh HAa dKpaHe Trpaduk
WU3MCHCHMS HAMPsDKEHUS, TI0J]JaBaeMOE Ha €T0 BEPTUKAITBHO-OTKJIOHSFOIITHI BXOT
HA3bIBACTCS JICKTPOHHBIN ...:

A) amnepmerTp;

b) ommertp;

B) ocummiorpad.

[IpaBunbHbIN OTBET: B



Komnerenunu (naaukatopsl): I[1K-1, ITK-3
3aiaHuA 3aKPBITOI0 TUIIA HA YCTAHOBJIEHHE COOTBETCTBUS
Yemanosume npasunvroe coomeemcemsue.

1. VYcraHOBUTH  COOTBETCTBHE Ha3BaHUH  (QopMbl  Tpaduka

XapaKTEPUCTUKHA U3MEPUTEILHOTO YCTPOICTBA.
1) A) nuckpeTHas
»

o

b) rucrepesucnas

B) Henunelinas

5) ) KycouHO-TMHENHHAs

6) E) nuneiinas o6miero Buaa

CTaTUYECKOU

') nuHeliHas mponopIOHAIbHAS



[IpaBuibHbiil oTBeT: 1-E, 2-/1, 3-1) 4-B, 5-b, 6-A
Komnerenunu (naaukartopsl): I[1K-1, ITK-3

2. Onpenennute COOTBETCTBUE XaPAKTEPUCTUK UX TPYIITIE

1) [onnas nuHaMuYecKast A) MuddepeninanbHoe ypaBHEHUE
XapaKTepUCTUKA

2) YacTHas tuHamMudecKas b) IlocTossHHAs BpeMeHU
XapaKTepUCTUKA

B) [lepenarounas pyHkims

I') Bpems 3ana3ipIBaHusl.

) COBOKYITHOCTB aAMILTATYIHO—
YaCTOTHBIX U (ha30—4acCTOTHBIX

[A(@) n p(w) | xapakTepucTuk

E) Bpems ycTaHOBIEHUS BBIXOJHOIO
CUTHaJIa

K) MmnynbcHas xapakrtepuctuka h(t) —

peakuuss CHU Ha BO3IEWCTBHE B BUIE
KOPOTKOTO MMITYJIbCa €IMHUYIHON

rotaau [g(t)]

3) Ilonoca npomyckanus

N) Tlepexognas xapakrepuctuka hl(t) —
peakus Ccun Ha €IMHUYHBIN

CTyIeHYaTbld CUTHAJI

K) 3aryxanue

ITpaBunbnbiil otBeT: 1-A,B,J1,)K,U; 2-b,IE,3,K
Komnerenunu (naaukartopsl): [1K-1, ITK-3

3. YcTaHOBUTH COOTBETCTBHE dTara pa3paboTKU MaTeMaTHIECKOW MOJIETTH OT

pe3ynbrara.
1) Jdexommo3uius A) CTpyKTypHas cxema
2) MareMaTH4eCKO€E ONIMCaHUE b) cucrema ypaBHeHUI

3) CrpykTypu3zauus B) dbyuknmonansHas cxema



[IpaBwibHbIM OTBET: 1-B, 2-b, 3-A
Komnerenunu (naaukartopsl): I[1K-1, ITK-3

3aganuss  3aKpBLITOr0  THNA  HA  YCTAHOBJEHHE  NPABHJIbHOMH
MOCJIe0BATEJIbHOCTH

Yemanosume npaesuilbHyro noci1e006amellbHOCHb.

1. YcTaHoBuUTE NpaBWIbHYIO MOCIIEI0BATEILHOCTD ATANIOB pa3pabOTKU
MaTeMaTU4eCKOU MOJIEIIM U3MEPUTEIBHOIO YCTPOMCTBA

A) Ha 3TOM 3Tare, NoJy4eHHasl CUCTEMa YPaBHEHUMN, IPEACTABIISIOT B BUJIE
CTPYKTYPHOM CXEMBI;

b) kaxxioe uaMepuTearHOEe MPeoOpa3oBaHre ONMUCHIBACTCS (PU3NYECKUMU 3aKOHAMU
WJIU COOTHOIICHUSIMU, KOTOPBIE OTPaKatoT 0ObEKTUBHO CYIIECTBYIOIINE CBSI3H
MEXK]ly HUMU;

B) pacunenenue cpeacTBa U3MEPEHUN Ha 3BEHbSI, KaXKJ0€ U3 KOTOPHIX BBIMOJIHSIET
OT/EJIbHOE U3MEPUTETHLHOE MPE0Opa3oOBaHHUE.

IIpaBunbHbIi oTBET: B, b, A

Komnerennnu (naaukarops): T1IK-1, ITK-3

2. YcTaHOBUTE MPAaBUIIbHYIO MOCIIEI0BATEILHOCTD MOPsiIKa pa3paboTKu
MPUHITUITHATIBHOM CXeMbI Ipudopa

A) pa3paboTka BXOAHOTO YCTPONCTBA;

b) pacuet ananoroBo-1udpoBoro npeodpazoBares;

B) Pa3paboTtka 6510ka udpoBOil MHIUKALINY;

') Pa3zpaboTka 610ka nuTanust npudopa.

[IpaBunbnblii oTBET: A, b, B, I

Komnerenuuu (naaukaropsl): T1IK-1, ITK-3

3alaHus OTKPBHITOr0 THIA

3ajaHusl OTKPHITOIO TUIA HA IOTOJIHEHHE

Hanuwume nponywennoe cnogo (crosocouemanue).
1. — 3TO TMPOIIECC TPEOOPa30BaAHUS UCXOIHOTO OIMMCAHUS
00bEKTa B OKOHUYATEIIbHBIC OTIMCAaHUS HA OCHOBAHUH KOMILJICKCA paboT
HCCIIEI0BATENILCKOTO, PACYETHOTO U KOHCTPYKTOPCKOTO XapaKTepa

[IpaBunbHbIi OTBET: [IpoekTpoBanue
Komnerenuuu (naaukatopsl): I1K-1, ITK-3




2. Tlpubop, nHMDOPMATUBHBIN TAPAMETP BBIXOAHOTO CUTHAIA KOTOPOTO SIBIISICTCS
(bU3UYECKUM aHAJIOTOM U3MEPSIEMON BETMYMHBI, Ha3bIBACTCS

[IpaBUIBHBIN OTBET: aHAJIOTOBBIM MMPUOOPOM

Komnerenunu (uaaukartopsl): [MK-1, ITK-3

3. — 3TO COOOIICHHE YEIOBEKY O (akTe Tepexoaa
KOHTPOJUPYEMOM BEIMYUHBI U3 OJTHOW 00JIaCTH 3HAYCHUI B JAPYTYIO.
[IpaBumnbHBIN oTBeT: CUTrHATU3ALIMS

Komnerenuuu (naaukatopsl): I1K-1, ITK-3

4. Ha3bIBAIOTCSI MPUOOPHI, B KOTOPBIX U3MeEpseMasi BEIMUNHA
npeodpasyercs B LU(POBOI KOJI, a 3aT€M B COOTBETCTBHHU C KOJIOM IPEJCTABIIAETCS B
OTCYETHOM YCTPOKCTBE B IU(PPOBOH hopMme.

[IpaBunbHbIi oTBeT: L{nppoBbiMU

Komnerenuuu (uaaukartopsl): [1K-1, ITK-3

5. 3aBUCUMOCTb MEX 1y MHPOPMATHBHBIMHU NTapaMeTpaMU CUTHAJIOB HAa BXOJIE U
BBIXOJI€ U3MEPUTEIIBHOTO YCTPOINCTBA, paOOTAIONIETO B CTATUUYECKOM PEKUME
MU3MEPEHUH, HA3bIBACTCS npeoOpa3zoBaHus
U3MEPUTEIBHOTO YCTPOKCTBA

[IpaBMIBHBIN OTBET: CTaTHYCCKON (DyHKITHCH

Komnerennmu (naaukarops): T1IK-1, ITK-3

3aaHusi OTKPBITOIO TUIA ¢ KPATKHUM CBOOOJHBIM OTBETOM
Hanuwume nponywennoe ciogo (cnosocouemanue).

1. IIpeacrapiienue pe3ynbTaTOB KOHTPOJIS WA U3MEPEHUS 3TO
[IpaBUnbHBIN OTBET: UHAUKALUS
Komnerenuuu (uaaukaropsl): T1IK-1, ITK-3

2. YeTpoicTBO, IPUMEHSIIONIEECS 11l MAaCIITaOMPOBAHUS, a TAKXKE JIJIS
npeo0pa3oBaHusl OJHUX AHAJIOTOBBIX BEJIMYUH B APYTUE, HA3BIBACTCS
[IpaBUIBHBIN OTBET: aHATIOTOBBIN MPE0OPa30BATEND

Komnerenunu (naaukartopsl): [1K-1, ITK-3

3. YcTpoiicTBO CpaBHEHHUS aHAJIOTOBBIX CUTHAJIOB U MPEIHA3HAUYEHO ISl BBIPAOOTKHU
BBIXOJHBIX YPOBHEMN, COOTBETCTBYIOLIMX JIOTUYECKUM “HYIIO” U “‘eauHuue”
Ha3bIBACTCS :

[IpaBUIBHBIN OTBET: KOMIIAPATOP

Komnerenuuu (naaukatopsl): I1K-1, ITK-3



4. AHaoroBhIf IpeoOpa3oBaTeb OHON (HU3HMIECKON BETUYHHBI B IPYTYIO,
o0aaroImii HOPMUPOBAHHBEIMU METPOJIOTHIECKIUMH XapaKTePUCTUKAMU
Ha3bIBaCTCA :

[TpaBMIIbHBIN OTBET: U3MEPUTEIBHBIM IIPe0OpazoBaTenemM

Komnerenunu (naaukartopsl): I[1K-1, ITK-3

3agaHusl OTKPHITOIO TUIIA C PA3BEPHYTHIM 0TBETOM

1. OxapakTepu3yiTe cocTaB CTPYKTYPHOM CXEMBI YCTpOHCTBa mudpoBoro mpudopa
(00o01IeHHas cxema).
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Bpewms BeimonHeHUs — 25 MUH.

Kpurepun olueHHBaHUS: TOJHOE COJAEP)KATEIbHOE COOTBETCTBUE NPUBEIECHHOMY
HUXKE 0XKUIAEMOMY PE3YJIbTaTy

OxupmaeMblii pe3ynbTar:

[MUII 06bIYHO COCTOAT U3 CAEAYIOMUX (YHKIMOHAIBHBIX Y3JIOB, IPEICTABICHHbBIX HA
0000IIIEHHON CTPYKTYPHOU CXEeMeE:

1. AnanoroBelii mpeoOpaszoBarens (All) — nmpuMensercs nisi MacTaOMpoBaHuUs, a
TaKKe JJIs1 IpeoOpa3oBaHUsl OIHUX AHAJOTOBBIX BEJIMYMH B JPyTHE.

2.  AmanoroBo-tiudpoBoit  mpeobpaszoBarenr  (ALIl) -  u3MepuTenbHBIM
npeoOpa3zoBaTesib B KOTOPOM HEIpephIBHAs U3MepsieMasl BEIMYMHA aBTOMAaTHUYECKU
npeodpasyercs B JUCKPETHYIO U TOABEPraeTcs HUPPOBOMY KOAUPOBAHUIO.

3. BeraucnurensHoe ycrpoiicTBo (BY) — npumMensiercst mist 06paboTku nHbopMaIiu,
3aKJIIOYCHHOM B BBIXOMHBIX curHaigax AT

4. YcrpoiictBo mnaukauuu (YW) — comepxkut gemmdparop st npeoOpa3oBaHUs
KOJI0B BBIXOJHBIX curHajioB AIIIl unu BY B pecaruunsiii 1udpoBoil KO, cxemy
YIOPABICHUS] UHJIUKATOPOM

5. YeTpoiicTBO ynpaBiieHUs_ M cOOCTBEHHO MHAMKATOp (YY) — ocylecTBiseT padboTy
BCceX OCHOBHBIX y3J10B L{UII u 3ananus anropurma usMepeHus..

Komnerenuuu (naaukarops): T1IK-1, ITK-3



2. IIpuBecTn onMcaHWe COCTaBa aHAJIOTOBOIO YaCTOTOMEPA.
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Bpewms BbITloNHEHUS — 25 MHUH.

Kpurepun onieHHBaHMS: COOTBETCTBUE PABUIIBHOMY OTBETY.
[IpaBWIBbHBIN OTBET:

B cocrtaB aHa10roBOro 4actroromepa BXOJIUT:

®U — dopmupoBaresb UMIYIbCOB (OAHOBHOPATOpP), BHIPAOATHIBAIOIINIA HMITYIIbCHI
MOCTOSHHOM AEATEIBbHOCTH At C YACTOTOM fy ;

NOH — uCTOYHUK OMTOPHOTO HANPSIKEHUS;

SA — xmoy,

C — xoHieHCaTOp CTa0UIIbHON EMKOCTH ¢ MasibiM 3HaueHueM TKE,
R — conporusnenne Harpy3ku (¢ masibim TKC)

®OHY — GunbTp HU3KOH YaCTOTHI.

Komnerennnu (naaukarops): T1IK-1, ITK-3

3. Paccuurtarb CONPOTHUBICHUE [EIUTENS BOJBTMETpPA C MpEAeiaMu H3MEpPEHUs
U, =1B;U, =2,5B;U, =10B;U,, =25B u BXOAHBIM COIPOTUBICHUEM R, =10MOm.

_ 1B
S
R,
2,58
R:
10B
F
R. -
E 25B
R |>
e e

Bpewms Beimonnenus — 40 MuH.

Kputepun oneHMBaHUSA: TPUMEPHOE COAEPIKATEIBHOE COOTBETCTBUE NMPUBEICHHOMY
HIKE OKUJIAEMOMY PE3YJIBTaTy.

O>xunaemMblid pe3ysabrar:

Pemenne

1. Cymmapnsbie conpoTuBieHus genurens R, =R, =R, +R, + R, + R, =10MOwm



2. KoapurueHTs! neiaeHus 11 Kax0To mpeaeia

R,+R;+R R, +R R
alzl;a2:—2+ 3+ 4;a3:—3+ 4;a4:—4
R, R, R,
3. PacueT conpoTHUBIIEHU JEIUTENS BBITOIHAETCS MO (hopMyliam:
U, R, -R, 10
a,=—= ;0TKyna R, =R, —a,R, =10——=6MOm
2 Uz Rv yI[ 1 V 20V 215
U R, —R,—R 10
a, =U—:=VT12; oTKyna R, =R, —a;R, — R, =1O—E—6=3MOM
U R, -R,—R,—R
a=—r=—+ 1 2 3;OTKyz[aR3=RV—a4RV—Rl—R2=10—Q—6—3=600M0M
U, R, 25

R, =R, —(R, +R, +R;) =10—(6+3+0,6) = 400xOn

COHpOTI/IBJIeHI/ISI PE3UCTOPOB ACIIUTCILA MOXKHO OIIPCACINTD U IIPOILIC:
u.-U
Rn — RVU]_ n+1 n
u.-u

n+l " n

U, - IIEPBBIN MpeeT U3MEPEHUS
)

MOCEAYIONIETro MPEACIOB U3MEPEHUS

R, =10 -122’5—_1 = 6MOm

u ) -  NOPCACIbHBLIC  HAIIPSDOKCHUA  AJId  paCCUUTBIBACMOIO U

n n+1

R, =10-122=1 _ 3p0m
10-1

R, =10-127 _ 60000
251

R, =R, —R, +R, + R, = 400xO.
ITpaBunsueli oTBeT: R, =6MOM; R, =3MOM ; R, =600MOM ; R, =400xOMm
Komnerenuuu (naaukarops): T1IK-1, ITK-3

4. TlpuBectn onucaHue OOOOILIEHHOM CTPYKTYpPHOM CXEMbI AJIEKTPOMEXaHUYECKUX
WU3MEPUTENBHBIX YCTPOMCTB.

b I e I

Bpewms BbinonHeHUs1 — 25 MUH.

Kpurepun oneHuBaHUS: MOJHOE COAEPHKATEIBHOE COOTBETCTBUE IPUBEACHHOMY
HIKE 0KUJIAEMOMY PE3YJIbTaTy

OxupmaeMblii pe3yibTar:

B coctaB 0000111€HHOM CTPYKTYPHOU CXEMBI DJIEKTPOMEXaHUYECKUX U3MEPUTEThHBIX
YCTPOMCTB BXOJIAT:

X — u3MepsieMas BEJIM4YUHA

NIT — u3meputenbHbIi npeoOpazoBaresb

UM — n3zMepuTesibHbIA MEXaHU3M



OVY — oTcueTHOE yCTPOKUCTBO
I,U — anexrpruecknii TOK WA HANPSIKEHUE
a, (- yroJl OTKJIOHEHHSI WJIM PACCTOSTHUE NEPEMEILICHUS YKa3aTels

Komnerenumu (naaukatopsl): I1K-1, ITK-3
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DKeneprHoe 3aKAI0UeHHe

[Ipeacrasnennbiii GOHA OLEHOYHBIX CPEACTB (nanee - ®OC) no aucUUNINHE
«OCHOBBI MPOEKTHPOBAHWA TNpPUOOPOB M CHCTEM» COOTBETCTBYCT TpeboBaHUAM
®roc BO.

[Ipennaraemble GOPMbI M CPEACTBA TEKYILEro ¥ MPOMEKYTOUHOTO KOHTPOJIsi
aZeKBaTHbl [LeIAM M 3ajayaM peaiu3allid  OCHOBHOM npodeccuoHanbHOH
o6pazoBaTenbHOM  mporpaMMbl  TI0 HanpaBlIeHHIO  MOArOTOBKH 12.03.01
[Tpubopocrpoerue. :

OueHouHble  CpeicTBAa  JUIA  TEKyllero  KOHTPOJis — yCreBaeMOCTH,
NPOMEKYTOYHON aTTecTallMy M0 WTOraM OCBOCHHS IHMCIHMILIHHDI rnpefcTaBlieHbl B
MoJIHOM o0BbeMe.

Brtbl OLIEHOYHBIX CPEJICTB, BKIIOYEHHBIE B NPe/ICTABICHHbIH ¢oHz, OTBEYAIOT
ocHoBHBIM nprHIHMNam dopmuposanus ®OC.

Pa3paGoraHHbiil ¥ TpPEACTABICHHbIH JUlsl OKCNEPTH3bI GboH  OLEHOUHBIX
CPEJICTB PEKOMEHIYeTCss K MCIONB30BaHHIO B Mponecce noaroToBKkH o0yuaromuxcs
no ykazaHHomy Hanpasienuio 12.03.01 [IpubGopocTpoeHHue.

[Tpeacenaresib
y4eOHO-MeTOIMYECKOH KOMHCCHH A
MHCTHTYTa \ Apemenxo C.IL



JIMcT n3MeHeHu U TO0NMOJTHEeHUH

12

Ne i/t

Buabl nomnosHenuii u
U3MEHEHUN

Jlata 1 HOMep MPOTOKOJIA
3acenanus Kapeapsl
(xadenp), Ha KOTOPOM OBbLTH
PaccMOTPEHBI M OJ0OPEHBI

[Toanuce
(¢ pacmmdpoBKoit)
3aBeyIOMIETO Kadeapoit
(3aBenyromux Kadenpamn)




