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1 ACXOHBIE JAHHBIE 1 KOHEUHBIN PE3YJIBTAT U3YUEHUA
JANCHUITIJINHBI

1.1 eab u3y4eHus: AU CIUTIAHBI

OcHoBHOM OCJIbI0 U3YUYCHUA OUCHUIIIMHBI ABJIICTCSA H3YUCHUC U ITPAKTUYICCKOC
OCBOCHHC O6I[II/IX MCTOJOB CUHTC3a HH(prBI)IX HN3MCPUTCIIbHBIX YCTpOﬁCTB

1.2 3apaun AMCIUILINHDI

OCHOBHBIMH 3371a4aMU U3YYEHHUs] TUCHUTIMHBL SIBIISIOTCS:

1. dopmupoBaHUE 3HAHUIM U HABHIKOB 110 OCHOBaM LU(PPOBOM TEXHHKH,
MeTOoJaM pPa3pabOTKH KOMOMHAIIMOHHBIX M TOCJIEI0BATEIBHOCTHBIX YCTPOMCTB,
COBPEMEHHOW MUKPOIJIEKTPOHHOU 0a3e;

2. WN3yyeHue W OCBOEHHE MPUHIMIOB TMOCTPOCHHS M METOOB
IPOEKTUPOBAHMS LU(PPOBBIX U3MEPUTENBHBIX IpeoOpa3oBaTeneil U mpuOOpoOB Ha
DJIEMEHTAaX >KECTKOM JIOTMKH, BKJIIOYas METPOJOTMYECKYIO IPOPAdOTKY Y3JIOB U
YCTPOMCTB U UX CXEMOTEXHUYECKOE IPOEKTUPOBAHUE;

3. Co3nanvie  HEOOXOAUMBIX  MPEANOCBUIOK  JUIsl  U3YYEHUS WU
IIPOEKTUPOBAHUSI MUKPOIIPOLIECCOPHBIX YCTPONCTB U CUCTEM;

IIpeaAMETOM M3YYEHUS NMCUMILIMHBI SBISIOTCS U3MEPHUTENBHBIE YCTPOKWCTBA
Y METOJIbI MX pacyeTa U MPOECKTUPOBAHUS.

1.3 MecTo aucuumiuabl B crpykrype OII BO

Jucuunnmaa «CXeMOTEXHHKA W3MEPUTEIbHBIX YCTPOWMCTB» OTHOCUTCS K
yacTu, popMupyemMoi yuacTHUKaMu oOpa3oBaTeIbHbIX OTHOIIEHUMH, biioka 1.

1.4 O0bem MUCHUILIHHBI M BUABI Y4eOHOI padoThI

O06beM IUCHUIUIMHBI (MOAYJS) B 3aUETHBIX EIMHHUIAX C YKa3aHHEM
KOJIMYECTBA AaKaJEeMUYECKMX 4YacoB, BBIJICIICHHbIX Ha KOHTAaKTHYIO paboTy
oOyyaromuxcsi ¢ TmpenojgaBaresieM (Mo BUAaM Y4YeOHBIX 3aHATUM) W Ha
CaMOCTOSITETIbHYIO pa00Ty 00y4Jarouuxcs npeacTaBiieHsl B Tadauie 1.1



Tabmuma 1.1, @ — O0beM AUCUUTUIHHBI (MOAYJIS) JUIsl OYHON (POPMBI 0OYUESHHUS

Bunsl yueOHOM paboThI

Camocmoamenvnaa paboma
odyuarouezoca (6neayoumopnas

paboma), 6 m.u.

UUITBLOJLLE
noHhOoLAxoWodI ewdogp

OK3aMCH

HOHRhOIAXOWOdII
3 eIF0LOIIO] ]

35,65

35,65

erendoren
0IOHOIRA exLOQgRdOd] |

64

64

(BMF0LOJITO1I)
Lo0odu nogoadAy

(EEENNIQ1)
eroged sed0ddAy

34,5

34,5

Konmaxmmuasa padoma odyuarouuxca c

npenooasamesnem no 6UOAM y4eoHbIX

.
.

(ayoumopmuasa paboma), 6 m.u.

o«

3anamuu

NOHROLAKOWOAI
eH eLOged KBHINEIHOY

0,35

0,35

WOHINESIE
rodon nuneL9IrAOHOY

(eLHIIIRE ‘UMITBLIIADHOM)
oodu nogoadAy]

(eLMITIBE ‘BUIRLILIAOHON)
eroged Eed0ddAy]

15

1,5

EULEHRE QUMOdhULINed]]

16

16

19100ed a1ardoredogeyr

32

32

WHTIQ] [

32

32

Jeh/H¢ 9 ‘(BIrATOW)

IIHULTIUIIONY 9LO0MNIOTAdL BRIIQ()

6 3E/216

6 3E/216

drooma)

7

Hroro

Tabmuua 1.1, 6 — O0beM AUCHUILUIMHBI (MOIYJIA) U1l 3204HOM (hOPMBI 00yUEHUS

Bunsl yaeOHOM paboThI

Camocmoamenvnan paboma
odyuarouezoca (6neayoumopnas

.
.

paboma), ¢ m.u.

HHUITRLIJLLR
noHroLAxowod ewdo

3K3aMCH

HOHhOLAXONWOULL
3 eM90LOIIO] |

8,65

8,65

erendoren
0IOHOIRA eMLOgRdOd] |

147

147

(eMdor0JI7OM)
yoodu nogoodAy

(eEOIOITOM)
eroged sea0ddAy

34,5

34,5

Konmaxkmuasa paboma obyuarouwuxcs c

npenooasamenem no uOam y4eoHvlx

(ayoumopnuan padoma), ¢ m.u.

3anamuu

NOHROLAXIWOdIT
eH eLoged KBHINELHOY

0,35

0,35

WOHOWEENE
rodon nuneL9rAdHOY

(elLuIITeE "MUITBIIITAOHON)
yoodu nogoodAy

(eLMITIEE ‘BUIBIILIAOHON )
eroged sea0ddAy

1,5

1,5

EULEHRE OMMOoRULIRd] |

19109ed argardoredogerr

WUTIIQ] [

12

12

Jeh/H¢ 9 ‘(BIrATON)

IIHULIUIIONY 9LOOMWIOTAdL KBIIg()

6 3E/216

6 3E/216

droamo)

8

Hroro




1.5 IlepevyeHb MIaHUPYEMBbIX Pe3yJbTATOB 00y4eHHS 10 AUCHUILIHHE

[Iporiecc  u3ydeHHs  AUCITUTLIMHBI
KOMIIETEHIIUH, TIPEICTABIICHHBIX B TabmuIe 1.2.

HampaBieH Ha (GOpMHpOBaHUE

Tabnuua 1.2 — ®opmupyeMbie KOMIETEHIIUU

Kon HanmenoBanue
Nunukatopel 1OCTHXKEHUS
KOMITET KOMITETCHIIUH . CpencrBa olieHKH
KOMITETEHIHH
CHIINU
[1K — 1 |CniocoGen pa3paboTathb N-1nk-1 Unentupunupyer |TectupoBanue, yCTHBIH

CTPYKTYPHYIO,
(GYHKIIMOHATIBHYIO U
AIIEKTPUIECKYIO CXEMBI,
TEXHUYECKUE yCIOBHS
(G YHKIMOHUPOBAHUS
OTJIeIbHBIX OJIOKOB B
COOTBETCTBUHU C
TpeOOBaHUSAMHU
TEXHUYECKOTO 3aJaHus

KITFOUEBBIC [TAPaMETPBI
pazpabarsiBaeMOi
CTPYKTYPHOH,
(YHKIIMOHATILHON U
BJIEKTPUYECKON CXEMBI,
TEXHUYECKUE yCITOBHS
(O YHKITMOHHPOBAHUS
OTJIEbHBIX OJIOKOB B
TEXHHUYECKOM 3a/IaHUU

OTIPOC Ha 3aHATHH

WN/1-2nk-1 [Tonumaer
TIPUHIIMITBI TIOCTPOSHUS
CTPYKTYPHOH,
(YHKIIMOHATILHOW U
ANEKTPUUYECKON CXEMBI,
TEXHUYECKUE YCIOBUS
(YHKITMOHUPOBAHUS
OT/eNbHBIX OJIOKOB

OTYET 10 J1a0OpPaTOPHOIA
pabore

WJ1-3rk-1. AHATU3UpYET
TpeOOBaHUS TEXHUYECKOTO
3a/laHus AJis pa3paboTKu
CTPYKTYPHOH,

(G yHKIIMOHATEHON U
JIEKTPUYECKON CXEMBI,
TEXHUYECKUX YCIOBUHI
(YHKIIMOHUPOBAHUS
OTJIEbHBIX OJIOKOB

OTYeT 10 J1abopaTOpHOM
pabote

WN-4mk-1. Pa3pabareiaet
CTPYKTYpHYIO,

(G YHKIIMOHATIBHYIO U
ANEKTPUUYECKYIO CXEMBI,
TEXHHUYECKUE YCITOBHS
(YHKITMOHUPOBAHUS
OTJIETTLHBIX OJIOKOB IO
TpeOOBaHUSAM TEXHUYIECKOTO
3aTaHUS

3anIuTa KypcoBOM
paboThI, IK3aMEH




IIK -2

Crnoco0OeH omnucaTh
OT/IeTbHBIE KOMIIOHEHTBI
0JI0KOB MpudOpa,
000CHOBAThH BHIOOP

OJICKTPOHHBIX KOMIIOHECHTOB

JUISE HUX COTJIAaCHO
TEXHUYECKUM YCIOBUIM
AKCIUTyaTaluu

N/-1nk-2. Onipenenser u
OIHCHIBAET OTACIbHBIC
KOMITOHEHTBI OJIOKOB IpruOopa

TectupoBanue, yCTHBIN
OIIPOC Ha 3aHATHH,

N/I-2nk-2 AHamu3upyet
TEXHUYECKUE YCIOBUS
IKCILTyaTaIuy OJIOKOB U
KOMITOHEHTOB TIprOopa

OTYET 110 J1ab0paTopHOit
pabote

N -311k-2. O60CHOBBIBAET
BBIOOP 3JICKTPOHHBIX
KOMIIOHEHTOB OJIOKOB
npubopa coriaacHo
TEXHUYECKUM YCIIOBHUSAM
IKCILTyaTaIUH

3aIIMUTa KypCOBOMI
paboThl, IK3aMEH

[1K-3 |CnocoGen ananmusupoBath, |[WUJ1-1nk-3. Unentudunupyer u | TectupoBanue, yCTHBINA
paccuuThHIBATH, KJ1accu(UUUpPyeT THUIIOBbIE OIIPOC HA 3aHATHU
IPOEKTHPOBATH U CHCTEMBI, IPUOOPEI, JETATH U
KOHCTPYUPOBATh B Y3JIBI
COOTBETCTBHUHU C
TEXHUYECKHUM 33JaHUEM
TUIIOBBIE CUCTEMBI,
npuOOPBI, IETAIU U y3JIb

NJ-2nk-3 AHanu3upyeT B OTYeT 10 J1abopaTOPHOM
COOTBETCTBUH C TEXHUUECKUM |paboTe
3aJJaHHEM THIIOBBIE CHCTEMBI,
IpUOOPHI, I€TAIU U Y3JIbI
N-3nk-3 PaccunteiBaet B OTYeT 110 JTabopaTOpHOit
COOTBETCTBUH C TEXHUUECKUM |paboTe
3aJJaHHEM THIIOBBIE CHCTEMEI,
pUOOPHI, I€TAIU U Y3JIbI
N -4nk-3 Koncrpyupyert B 3aIMUTa KypCOBON
COOTBETCTBUH C TEXHUUECKUM |paboThl, IK3aMEH
3aJJaHHEM THIIOBBIE CHCTEMBI,
IpUOOPHI, I€TAIU U Y3JIbI

[1K-9 |CnocoGeH nmpoBoaANUTh N-1nk-o [lonumaer TecTtupoBaHue, yCTHBIN

IIOMCKOBEIE U IATEHTHEIE
HCCIIENIOBAHUSA B 00J1acTH
MOJTYTIPOBOTHUKOBOM
MPIKpOCXGMOTeXHI/IKI/I,
KOPPEKTUPOBKY
TEXHUYECKOI0 3aJaHNs Ha
U3TOTOBJICHHE MTPHOOpa HA
X OCHOBAaHHNHN

MPUHIUIBI K METOIbI
IMPOBCACHUA ITOUCKOBBIX U
MATEHTHBIX UCCIIEOBAHUI B
00J1acTy MOJIYPOBOIHUKOBOM
MHUKPOCXEMOTEXHUKH

OIIpOC HA 3aHATUHU




N I-2nk-9 [IpoBoauT
MOMCKOBBIC U TATEHTHBIE
UCCIIeIOBaHMs B 00J1aCTH
MOJYIIPOBOIHUKOBOM
MHUKPOCXEMOTEXHUKHU

OTYET 10 JIA0OPATOPHOU
pabote

WJ-3rk-9 AHanu3upyer
TEXHHUYECKOE 3aJaHUsI Ha
M3TrOTOBJICHHE MPUOOpa

OTYET 10 J1a00paTOpHOM
pabote

N /I-4nk-9 CunTe3upyer
pelIeHrne 0 KOPPEKTHPOBKE
TEXHUYECKOTO 3a/IaHUs Ha
M3TrOTOBJICHHE MPUOOpa HA
OCHOBE MTOMCKOBBIX H
MATCHTHBIX UCCIICOBAaHUI B
obnactu
MOJYIPOBOHUKOBOM
MHUKPOCXEMOTEXHHUKH

3aInTa KypcoBOu
paboThI, IK3aMeH




2 COAEPKAHUME JNCIUIIJINHBI

2.1 CTpykTypa QM CHUILIHHBI (MOZYJIs1)

ConepxaHue AMCHMILIMHBI, CTPYKTYpUPOBaHHOE MO TeMaM (paszeniam), ¢
yKa3aHUEM OTBEJICHHOIO Ha HHUX KOJIMYECTBA aKaJeMUYECKUX YacOB M BHJIOB
y4eOHBIX 3aHATUHN pUBEACHBI B Ta0buIe 2.1.

Taomuna 2.1 — Pa3nesnsl IUCHUIUINHEBL M BUIBI 3aHATUH
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1 JluckpeTHoe TpeAcTaBlIcHHE HENpEpbIBHOW| 24 6 8 2 8
BennuuHbL. CBenenust o norpemHoctsax LY.
OO01mas MeToArKa aHanu3a u cuaresa [{Y
2 TlpoexktupoBaHue UUPPOBBIX H3IMEPUTENBHBIX| 56 12 12 6 26
mpeoOpazoBaTeniei W TPUOOPOB  HMHTEPBAJIOB
BPEMEHH U TIEPUOJIOB
3 IlpoektupoBanue NHUGPOBBIX HU3MEPUTEIBbHBIX| 54 10 12 8 24
npeobpazoBaTesnieit 1 MpHUOOPOB YACTOT
4 TlpoektupoBanune 1H(PPOBHIX wu3MepuTenbHbix| 10 4 6
npeoOpazoBaTesnelt u mpruOopoB casura has
HToro 3a cemectp 144 32 32 16 64
Hroro no aucuuninne (06e3 npomexyrounoii | 144 32 32 16 64
aTTeCTAlMHU)

2.2 Conep:kaHue pa3iejoB IMCHUIIMHBI

1. JIuckpeTHoe TMpeACTaBICHUE HENMPEPHIBHON BEITUYHHBI.

norpemHocTax LY.

CBenenusa o

JIMCKpeTHOE TIPENICTABICHUE HENPEPHIBHOW BEIWYMHBL. JlUCKpeTuzanus.
KBanToBanue. [{udppoBas BenuunHa. AHAIOrOBas BeJIMYMHA. AHAIOTO-IIM(GPOBBIE
npeodbpazoBarenu. [{udpo-ananorossie npeodpazosarenu. Knaccudukanus [NV

CBeneHuss O  MOTPELIHOCTIX

M1Y. IlorpemHocTs

KBaHTOBAaHU.

HNucTtpymeHnTanbhble norpemHocTd. CrnocoObl CyMMHPOBAaHHSI TMOTPEITHOCTEH.
[IpuBeneHne MOrpPEMIHOCTH KO BXOAY. AJNJWTUBHBIE W MYJbTUILIMKATUBHbBIC



norpemHocTd. CrocoObl 3agaHusl JOMYyCTHMBIX THorpemHocted. MacirabHbie
OTpaHUYEHUS TTpU NpoeKkTupoBanuu LY.
OOmas MeToarKa aHaimm3a u cuaTe3a [INY.
2. IlpoextupoBanue 1UU(PPOBBIX H3MEPUTENBHBIX MpeoOpazoBarenedl U

npruOOPOB UHTEPBAJIOB BPEMEHHU U TIEPUOIOB.

CxemorexHuueckoe mnpoektupoBanue. IlocranoBka 3amaun. CrocoObl
3aJlaHds. MHTEPBAJIOB BpeMeHHU. ['paayrpoBOYHAs XapaKTEpHUCTHKA, MacIITaOHbIE

OTPAaHUYECHHSI. [IpeoOpazoBarenn MHTEPBAJIOB BPEMEHHU (IT1B)
MOCJIEIOBATEIBHOTO CUETA.
[Torpemmnoctn  IIMB  mocnepnoBarensHOro  cuera.  llorpemHocts

KBaHTOBaHUSA. MeToAbl M amnmaparHas peajn3alus YMEHbBIIEHUS MOTPELIHOCTH
KBaHTOBaHUsA. [lorpemHOCTh OT HECTAOMIIBHOCTH T€HEepaTopa KBAaHTYIOLIEH WIU
onopHo# yacToTsl. [Torpemnoctn npussizku. CymmapHas norpemHocts [TUB.

Pacuer  xapakrepuctuk IIMMB 1m0  3agaHHBIM = TOYHOCTHBIM U
byHKIHOHATBHBIM TpeOoBaHUsIM. OrpaHWuYeHUs HA KBAHTYIOIIYIO YacTOTy U3
ycioBuii MacmrabupoBanusi. Onpenenenue xapakrtepuctuk [IMB wucxoms wus
TOYHOCTHBIX TPEOOBAHMI MPHU Pa3HBIX (HopMax 3aJaHUs MOTPEITHOCTEH.

Cxemorexnuueckoe mnpoektupoBanue [INY wa mnpumepe I[IMB. Cunres
y3JI0B II0 PE3yJIbTaTaM pacyuera, PyHKIMOHAIbHOE 0003HaYeHue y3i10B. Onucanue
(GYyHKUIMOHUPOBAHUS y37a: (PPOHTHI NEPEKIIOYEHUS, CUTHAIBI YIPABJICHUS I10
ACMHXPOHHBIM BXOJlaM, ChéM MH(OpMaLIMU, OpraHu3alus ooMeHa nHpopmanuen ¢
npyrumH y3namu LY.

Pa3paboTka ¢pyHKIHOHATBHOU cxeMbl. OCHOBHBIE MPUHIMIIBI OpraHU3ALHNH
yrnpaBieHus. AOCTpakTHBIA CHHTE3 y3ia yrpasiieHusa. OmnpeneneHue COCTOSHUN
[NY, npunmun ux koaupoBaHus. Peamuzanust y3na ympaBieHuss Ha 0Oasze
nuckpetHoro asromata Mypa. CocraBieHue TaOaUI] NEPEXOJI0B U BBIXOOB.
CrpykrypHbiii cuHTe3 [JA. AHanu3 y3na yHOpaBlIeHUSI HA HE aJIrOPUTMUYECKHUE
COCTOSIHMSI M Tepexojbl. JJOCTOMHCTBAa M HENOCTAaTKU y3ja yIpaBlieHus Ha Oase
nuckpeTHoro aBToMmara. ChEM MHQpOpPMALUU C y371a YHPABICHUS, UCKIIOYAIOIINMN
NOCNEACTBUSl  JIOTMYECKMX  cocTA3aHui. 3ammurta BbIXoJg0B. (OOecrnedeHue
dbyHKUIMOHATBHOM  HanmexHocTH. HedopmanbHbie cmocoObl  cUHTE3a  y3ia
ynpasieHus. PekoMeHaanuu no BeIOOPY crioco0a ynpaBeHus.

Opranmzanuss  taktupoBanuss [WY. Tabnauna  TakThpoBaHus, ee
corjlacoBanue. VckimoueHne HEOnpeneIeHHbIX COCTOSIHUN y3J10B. TakTupoBaHue
KaK croco0 MoBbIleHUsT QYHKIMOHAIBHOM HanexxHoctu LINY.

YerpoiictBa HauanpHOM ycTaHoBkH. COpoc IIMY B 3amanHOe HauyaiabHOE
COCTOSIHUE TIPH M0Jja4ye HAMPSXKEHUS MUTAHUS.

Opranuzanusi ooMena undopmanueit [IAY ¢ BHeMIHUMHU yCTpONCTBaMHU Ha
nmpuMepe Tnpeodpa3oBaresied MHTEPBAJIOB BpeMeHW U TepuonoB. [Ipocreiimme
MIPOTOKOJIBI OOMEHA.

Pa3zpaboTka mpuHIUTIHATBHOM dIeKTpUIecKoit cxembl [[Y.



[IpeobpazoBarenu NEepPUOIOB. OcobenHnoctu MPOEKTUPOBAHUS
npeoOpasoBareneil mepuogoB. OpraHu3aiys yrnpaBieHHs NMPU TPeoOpa3oBaHUU
Kaxaoro nepuoaa. MaTerpupyomnmii mpeodpa3oBaTeb IEPUO/IA.

[IpeoOpazoBareny OTKIOHEHUS WHTEPBAIIOB BPEMEHH M IEPHOJOB OT
HOMHMHAJIFHOTO 3Ha4deHWs. THUMoOBas cXeMma TIOCTPOeHHUs mpeoOpa3oBaTeneit
OTKJIOHCHHS C yU4ETOM 3HaKa.

[Ipumepsl HWCTOIB30BaHUS TpeoOpa3oBaTeeii WHTEPBAJIOB BPEMEHU W
MEPUOJIOB B IPUOOPHOM O00OPYTOBAHHH.

3. IlpoektupoBanne UHUPPOBBIX HU3MEPHUTEIBHBIX IMpeoOpa3oBareneii u
prUOOPOB YACTOT.

[IpeoOpazoBarensy uvactoThl HemnocpenactBeHHoro cuera (ITYHC). Meron,
ypaBHeHUE npeobpazoBanmsi. Macmrabubie orpannyenus. [lorpemmuoctn [THHC.
[TorpemHoCTh KBaHTOBaHUS, CIIOCOOBI €€ yMeHbIleHUs. [lorpenHocTs NpuBsA3KU
U3MEPSIEMOro CUrHajia K omopHod yactote. [lorpemHocts OoT HecTaOMIBHOCTH
onopHo# yactoTsel. Cymmaphas norpemsocts [THHC.

Cuntres [IYHC 1o 3amaHHBIM TOYHOCTHBIM U (YHKIHOHAIHHBIM
TpeOoBaHusIM.  Bpemennble  orpaHuueHus.  OmnpeneieHHe  TEXHUYECKHX
xapaktepuctuk [TYHC ucxoas ux TOUHOCTHBIX TpeOOBaHUN MPHU Pa3HBIX (popMax
3aJlaHus JOMYCTUMON MOTPEITHOCTH.

Pexomenmannu no opranuzanuu ynpasienus [TUHC. Henocratkn metona.

[IpeoOpazoBarenu 4YacToThl ¢ ymMHOXeHUeM pgoiu nepuoma (I[TUYIT).
Merton, crpykTypa, MacmTaOHble orpaHnyeHus. CTpyKTypa M NOTPEIIHOCTH
YMHOXUTENSL WHTEepBAIOB BpeMmeHu. llorpemnoctn ITYYIL. Onrtumunsanus
BpEMEHHU MpeoOpa3oBaHusi, ompenesieHne KodpduimeHta yMHOXkeHus. Pacuer
XapaKTEPUCTUK MpeoOpa3oBaTesis MO 3aJaHHBIM TEXHUYECKUM TpeOOBaHUSAM.
TexHuyeckass peanuzanusi NpeoOpazoBaTeNsi YacTOThl C YMHOXEHHEM JOJIU
nepuoja. OrpaHrYeHUs Ha peATM3aluio METO/IA.

[IpeoOpazoBarens yactothl ¢ ymMHOXuTeneM ([TUY). Tlpunuun moctpoenus
U TOTPEIIHOCTH YMHOXHUTENsSI 4acToThl. lIpoGieMsl peanuzanuu 1uppoBOro
YMHOXUTeIN yacToThl. [lorpemuocT npeoOpa3oBaTelis YaCTOThl C YMHOKUTEIIEM.
Beibop  kodddunimeHTa  yMHOXKEHHS  4YacTOThl. PacyeT  XapakTEepHUCTHK
npeoOpa3oBaressl MO 3aJaHHBIM TEXHUYECKUM TpeOoBaHUsIM. OrpaHUYeHHs] Ha
NPUMEHEHUE METO/1A.

brictpopeiicTByromue  mpeoOpa3oBaTeiM  4YacTOTHI, OCHOBAaHHBIE Ha
obpaboTtke mepuona. IIpeoOpaszoBarenh 4YacTOThl HOMHHAIBHBIX 3HAYCHUH.
MeTtonnueckasi MOTPEUIHOCTb, CHOCOOBI €€ yMeHblIeHUs. WHCTpyMeHTallbHbIe
norpenHocTu. Pacuer XapakTepucTuk mpeoOpa3oBaTelsiss YacTOThl HOMUHAIBHBIX
3HaueHUU. AnmapaTtHas peanusanus. [IpoueHTHbIN npeodpa3oBaresib YaCTOTHI.

Pexomenmanmu mo BeIOOPY MeTOAa MPeoOpa30BaHUS YaCTOTHI.

[Tpumepsl UCTIONB30BaHUA MUQPPOBBIX H3MEPUTEIBHBIX TPeoOpa3zoBaTeieii
Y4acCTOTHI B IPUOOPHOM 00OPYIOBAHHH.
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4. TlpoexkTupoBaHHe NHUPPOBBIX H3MEPUTENbHBIX IMpeoOpa3oBareneil u
npuOopoB ciBura ¢as

[TocranoBka 3amaun. ['pamynpoBOYHas  XapaKTEpUCTHKA. 3HAUCHUS
MacmTaOHBIX  KOA(GOUIMEHTOB TpU  pas3IuuHBIX (opMax TMpeAcTaBICHUS
uHpopManuu. MeTopl U MOrpemHocTy GopMHUpoBaHus (Ha30BOro UHTEPBAJIA.

udpoBoit mnpeoOpazoBarens caBura ¢a3 ¢ yMHOXHTENIEM (Ha30BOTrO
uHTepBaia. OrpaHUYeHUsT HA BOBMOXKHOCTh TIPUMEHEHHUS METO/IA.

Hudposoit mnpeobpazoBaTenbs caBUra ¢a3 C YMHOXKHUTEIEM YacTOTHI:
CTPYKTypa ¥ MOTPEITHOCTH. MEeTOoAMKa pacueTa XapaKTEPUCTHK MPeodpa3oBaTes
N0 33aJaHHBIM TEXHUYECKHMM TpeOoBaHusM. OTrpaHWYEeHHsS Ha BO3MOXKHOCTH
npuMeHeHuss Metona. OCHOBHBIC  TPUHIMIBI  peaju3alid  YIPaBICHHS
npeoOpazoBaTeieM.

[IpeobpazoBarenu casura ¢a3z ¢ YMHOXKHTEISIMH YacTOThl U (Pa3oBOTO
uHTepBana. OnpeneneHue koddduumeHToB ymHoxenus. [lorpemHoctd MeTona,
pacueT  XapakTEpUCTHK MpeoOpazoBaTenss IO  3aJaHHBIM  TEXHUYECKUM
TpeOOBAHUSIM.

[TpeobpazoBarenu casura ¢a3 ¢ MOCTOSHHBIM BpeMEHEM MPeoOpa3OBaHUS -
CTPYKTYpa, MOTPEIIHOCTH, OTPAaHUYCHHS HA IPUMEHEHUE METO/1a.

OCOOCHHOCTH CXEMOTEXHHYECKOTO TPOCKTUPOBAaHUS IpeoOpazoBaTeleit
casura ¢as.

[Ipumepsl TOCTPOEHUSI M HUCIOJIB30BaHUS MpeoOpa3oBaresield casura (a3 B
pUOOPHOM 00OPYIOBAHHH.

2.3 KypcoBoe npoekTupoBaHue/KypcoBasi padora

3amanue Ha KypCcOBYIO paOOTy MPEJACTABISIOT COOOM TUMOBOE 3a7aHue MO0
WHJVMBUAYAJIbHOE 3a/laHUE, TeMaTUKa KOTOPOrO HalpsSMYK CBs3aHa C
MOCJIEYIONIEH BBIMYCKHOW KBajduUKaIMOHHOW paboToil cryaeHTa. B ocHoBe
KypCOBOM pabOThl JIGKUT pacyeT M CXEMOTEXHHYECKOE MPOESKTUPOBAHHE
HEKOTOPOT0 YCTPOWCTBA.

[TosicHuTenpHass 3amWcka K KypcoBOM paboTe JOJDKHA COJepKaTh
HEOOXOIMMbIC KOHCTPYKIIMOHHBIE PACU€Thl, PACUEThI MO AJIEKTPUUYECKON CXeMe U
noAOOpy DdJEMEHTOB cxeMbl. ['paduueckas dYacTh BBHIOJHSIETCS B dopmare
yeptexa A3, A2 unu Al B 3aBUCHUMOCTH OT CJOXXHOCTH pa3pabaThiBa€MOro
YCTPOMCTBA.

TumnoBoe 3amaHue TPEeACTaBIsACT COOONW TEXHUYECKHE YCJIOBHS, KOTOPHIC
HEOOXOJIMMO TMPUBECTH K CTAHJIAPTHOMY BUJY M OMPENCIUTh HA OCHOBE KaKOIO
npeobOpaszoBaresisi OyJIeT BBIMOJHEHO MPOCKTUPOBAHUE ITM(POBOIO YCTPOUCTRBA:
npeoOpazoBarenss uHTepBasioB Bpemenu (IIMB) mnm mpeoOpaszoBatens 4acTOThHI
HenocpeacTtBeHHoro cuera (ITYHC)

3amanue Nel Ha KypcoBoe NPOEKTHPOBAHME
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o «CXeMOTEXHUKE U3MEPUTEILHBIX YCTPOUCTBY ISl CTYASHTOB 4-T0 Kypca
nanpasnenus 12.03.01 (7-oii cemectp)

I.  Cunre3 [TYHC. Pa3zpaborars ycTpoiictBo «l{udpoBoii TaxomeTp».
TexHuyeckue ycioBHUs:

l) HaznaueHnue — BI)Ipa6OTKa YHUCJIIOBOI'O 3KBUBAJICHTA O YaCTOTC BPAILICHUA
aABHUAJIBUTaTCIIA N, B IIPOLCHTAX K HOMMHAJIbHOM 4acCTOTE ny,

_ 10 .=
(N =107 - 2),

n

2) Jlnana3on 4yactot BpameHwus, 00/mMuH: 100...3000.

3) OtHocHTeIbHAS MOTPEITHOCTE peodpazoBaTelrs, % He Oonee: 0,2.

4) NomycTtumoe Bpems npeoOpa3oBanus, ¢: 30.

5) JlaTunka BBLIAET HA OJMH 00OPOT aBUAABUTATEsl YUCIIO UMITYJILCOB, Z=6.

6) Beixoa — mudposas gecsaTHUHAsS WHACKcAIHs, TH(POBOH JBOWYHBINA KO/
ypoBHs TTJI,

7) DnementHas 6aza — UMC cepuu 564.

8) HomunanpHas yactoTa, 00/MuH: 3500.

Il.  PaspaGotarsb ycTpoiictBo «lludpoBoit MaHOMETPY.
TexHu4ecKue ycaoBusi:

1) HasnaueHue - BBIPaOOTKAa YHMCIIOBOTO SKBUBAJICHTA IO JABJICHUIO TIPH
paboTe ¢ YaCTOTHBIM JaTUYUKOM JIaBJICHUS.

2) Jlnana3zon nasienue, klla: 0...350

3) XapakTepucTHKa IaTYMKa JaBJICHUS UMEET BUIL: f,, = fo + Sp

4) JlomycTuMas IPUBEACHHAS MOTPEIIHOCTH Mpeodpa3oparens, %o: 0,25

5) Homyctumoe Bpems peodpaszoBanus, c: 0,15

6) Beixon — mudposas uHaukanus B klla, mudpoBoit ABOWYHBIN KOI YpOBHS
TTJL

7) Ycnosus paboTsl: Temmneparypa: ot -10 C o +30 C°

8) DnementHas 6a3a — UMC cepun 133.

9) Perucrtp co CTaTUUECKUM YIPABICHUEM.

3ananue Ne2 Ha KypcoBOe IPOEKTHPOBAHME
1o «CXeMOTEXHUKE U3MEPUTENIbHBIX YCTPOUCTB» JUIsl CTYAEHTOB 4-T0 Kypca
Hanpasienus 12.03.01 (7-o¥ cemectp)

Cunres [IMB. Pa3zpabotats ycTpoiictBo «IludpoBoit naisHOMEDY.

TexHuYeCKHUE yCIOBUA:
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1) dunamason npeoOpazyembix qanbHocTel, km: 0,01...355

2) JlomycTuMas IMOTpeIHoCTh npeodpazopanus: +0,01

3) 3anepkka peTpaHCIIAIUN CUTHAJA, HC: 600

4) Beixon — udpoBas HHIUKAIKS B KM; TUGPOBOI JIBOWYHBIN KO/
5) Peructp co CTaTH4eCKUM yIpaBICHUEM

6) DnementHas 0a3a — KMOII
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PA3JEJI 3 OUEHOYHBIE CPEACTBA OCBOEHMA TACHUILTAHBI
MOAYJIAA) U KPUTEPUHN OHEHOK OCBOEHUSA KOMIIETEHIIUN

3.1 Conpep:kanue OLEHOYHBIX CPeACTB M HMX  COOTBETCTBHE
3alJIAHUPOBAHHBIM pe3yJbTaTaM 00y4eHusl

Texymuii KOHTPOJb YCIIEBAEMOCTH OOECHEeYMBAeT OLEHUBAHUE XOJa
ocBoeHUs1 aucuuIUiMHbl (Moaynst). CopepkaHMe OLICHOYHBIX — MaTepHUasioB
TEKYIIEero KOHTPOJIS MpecTaBieHo B Tadmuie 3.1.

Tabmuua 3.1 — OnieHoYHbIE MaTepralbl TEKYLIETO KOHTPOJIS

Kon u unaukarop

Buapl ygeOHbIX HanMeHnoBaHue OLIEHOYHOIO CPEACTBA TEKYLIETO JOCTHKEHUS
3aHATUI KOHTPOJIA KOMITETEHIIHH
Jlexnun TectoBble 3a1anus Tekymero KouTpois no tpem  |UA-1nk-1, Ud-1nk-2 ,
pasnenam AUCHUIUIMHBL, Bonmpockl Ha 3aHatusax  |M-1nks , U-1nk.o ,
JlaboparopHbie paboThl [Borpock! k 1abopaTopHBIM paboTaM N-2nk-1, UA-3mk-1

UN-2nk-2 , U-2nk-3 ,
N-3nk-3 , U1-2nk-9,
N /T-3mik-9

[TpakTiaeckue 3anstus ([I0MrOTOBKA K BEIOJHEHHUIO KypcoBoit padoTel  [M-2mk-1, U-3mk-1
N-2nx-2 , UA-2nk-3 ,
N-3nk-3 , U-2nx-9,

WJ1-3ik-9
Kypcosast pabora OreHka 3TarnoB BEIIOTHEHHS KypcoBo# pabdotel, |[W-4nk-1, U-3nk-2 ,
(KypcoBOM TPOEKT) COTJIACHO 3aJJaHUI0 W -4nk-3 , U1-4nik-9
CamocrosiTenpHas Bonpocer st camonioaroroku, rectupoBarne  |V1-1nk-1, U-2nk-1,
pabora W-3nk-1 , -4k,

NI-1nx-2 , UA-2nk-2 ,
N1-3nk-2 , U-1nk-3 ,
NA-2nk-3 , U-3mk-3 ,
N-4nk-s , U1-1nk-o ,
N-2nk-9, U1-3mk-9,
N-4nk-9

TumnoBble KOHTPOJIBHBIE 3aJIJaHUsI WJIM UHBIC MaTepHaibl, HEOOXOIUMBIE IS
OIICHKM 3HaHUW, YMEHUN, HaBBIKOB U (WJIM) OMNbITa JESATEIHLHOCTH,
XapaKTepHU3ywoIue mporecc (OPMHUPOBAHUS KOMIETCHIIMM B XOJE€ OCBOCHUS
o0pa3oBaTeIbLHON MPOTPAMMBEI.

[Iprimeppl TUIIOBBIX 33JaHUN TEKYIIETO KOHTPOJIS:

3aganmue 1

1. CuHTE3UpOBATH JAEIUTEIh YACTOTHI C PUKCUPOBAHHBIM KO3 PUIIMEHTOM
nenenus ( @Y ) nma gBomuHbix cuerunkax cemeiictBa TTJI tuma K155UE7.
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Koadounuent nenenus N = 16, mepBbli €AMHUYHBIA HUMIYJIbC JIOJDKEH
BbIpaOaTbiBaTbcsl  4yepe3 8§  TakToB  OMOpHOM  yacToThl.  [losicHUTH
dbyukuonupoanre ®J[Y Ha BpeMEHHBIX IHarpaMmax.

2. CuHTe3upoBaTh yIpaBiisieMblii (opMupoBaTellb HHTEPBAJIOB BPEMEHU
(YOUB ) na nBomunbix cuertunkax cemeiictBa TTJI tuma KISSUE7 u D-
tpurrepax tuma 133TM2. Heobxomumo chopMupoBath MHTEpPBajl BPEMEHH B
BUJIC TPSIMOYTOJBLHOTO MMIYJIbCa JJIUTENBLHOCTHIO 5,1 ¢ mpu paboTe Ha YacToTe
10xI'. [osicauth pynkunonupoBanue Y DUB Ha BpeMeHHBIX 1uarpaMMax.

3aganue 2

1. CunTE3UpOBaTh JENUTENh YACTOTHI ¢ PUKCUPOBAHHBIM KO3 (UIIUEHTOM
nenenuss ( ®JIY ) ma gBomuHbIx cuetumkax cemeiictBa TTJI tuma KI155UE6.
Koaddumment nenennss Ng = 10, nepBblii BBIXOAHOW HMIYyJIbC nepeHoca PBH
JOJDKEH BbIpaOaThIBaThCsl 4Yepe3 3 TakTa OMNOpHOM dacToThl. llosicHUTH
¢ynkuonupoBanue ®J[YU Ha BpeMEHHBIX UarpaMmax.

2. CuHTe3upoBaTh YNpaBisgeMbld (HOpMUPOBATENIb HWHTEPBAJIOB BPEMEHU
(Y®UMB) na nonunbix cuetunkax cemeiictBa TTJI tunma K155UE7 u D-Tpurrepax
tuna 133TM2. Heo6xomumo chopmupoBaTh HUHTEpBal BpPEMEHHU B BHJE
MPSIMOYTOJIBHOT'O UMITYJIbca AuTeabHoCThiO 0,1 ¢ pu pabote Ha yactore 100kI 1.
[Tosicauth hynkumnonupoBanue Y ®VB Ha BpeMeHHBIX [uarpaMmmax.

3amanue 3

1. CuHTE3UpOBATH JAEIUTEIb YACTOTHI C PUKCUPOBAHHBIM KO3(DPUIIMEHTOM
nenenus (OY ) nma aBomuHbix cuetyukax cemeiictBa TTJI tuna KI155UE6.
Kosddument nenennss Na = 8§, nepBblii €IUHUYHBIA UMITYJIBC JOJIKEH
BbIpa0aThIBaThCA uepe3 4 TakTa OMOpHOM 4acTOThl. [10SICHUTE GyHKIMOHUPOBaHUE
@®J1Y Ha BpeMEHHBIX AuarpaMmmax.

2. CuHTE3upoBaTh YHpPAaBISAEMbI (QopMUpOBaTEIb HMHTEPBAIOB BPEMEHU
(Y®UMB) na ageonunbix cuerunkax cemeiictBa TTJI tuma K155UE7 u D-Tpurrepax
tunia 133TM2. Heo6xomumo chopmupoBath UHTEpBal BpPEMEHU B BHIIE
MPSIMOYTOJIBHOTO UMITYJIbCA JUTUTEIBLHOCTHIO 3,2 ¢ ipu padbote Ha yactore 10k 1.
[Tosicauts hynkmmonupoBanue Y ®VIB Ha BpeMEHHBIX TUarpamMmax.

IIpumepsl TEM yCTHBIX ONPOCOB HA 3aHATHUSAX:

1. lenutenu 9aCTOTHI.

2. Kakumu 0b1BatoT K03 PUIIMEHTHI AEIeHUS IeTUTENeH 4acTOThI?

3. PesxumMbl pabOThl CYETUUKOB.

4. CurHaJibl IepeHoca u3 pas3psaaoB NpU JBYX peKUMax padoThI.

5. Kakue Bxoapl W BBIXOABI uUMeTCS y cu€tunkoB? Mx o0o3HaueHue,
Ha3BaHUE.
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Bompocel k  maGopatopHbiM paboTaM TMPUBEAECHHI B METOJAMYECKHUX
yKa3aHUSX MO BBIMIOJHEHUIO COOTBETCTBYIOIIUX JIA0OPATOPHBIX padoT.

Texymuii KOHTPOJb BBIMOJHEHUSI KYpPCOBOWM pabOTHI OCYIIECTBISETCS B
XO0/I€ MPOBEJICHHS TUIAHOBBIX KOHCYJIbTAIlUN.

[TpumMepbI BOIIPOCOB JIsi CAMOIIOAT OTOBKH:

1. ITorpemHoOCTH.

2. IIpeoOpa3oBaTesib HHTEPBAJIOB BPEMEHH.

3. [IpeobpazoBaresnb 4aCTOTHI HEIOCPEACTBEHHOTO CUETA.
4. JInst 4ero Hy»HO YCTPOMCTBO BPEMEHHOM NPUBSI3KU?
5. CriocoObl cTabMIM3aly KBAHTYIOIIEH YaCTOTHI.

[TomHBIA KOMIUIEKT KOHTPOJIBHBIX 33JaHWM WJIM HWHBIX MaTE€pHUaoB,
HEOOXOJMMBIX Il OLIEHMBAHUSI PE3yJIbTATOB OOY4YEHUS MO AUCIHUILIINHE
(MOIyJI0), TPAKTHKE XpAaHWUTCS Ha Kadeape-pa3padOTyuke B OYMaKHOM WJIU
AJIEKTPOHHOM BHJIE.

3.2 Copep:xaHue OLCHOYHBIX MATEPHAJIOB IPOMEKYTOYHOM aTTECTALMU

3aganmue 1

Cunre3  mpeoOpasoBarefied  MHTEPBAJIOB  BPEMEHHM W TEPUOJIOB
IIOCJIEIOBATENBHOIO CYEeTa

Haumenosanue yctpoiictsa - LIUII nntepBanoB BpeMeHH.

TexHn4eckne XapakTEPUCTUKU:

1. Ha3nauenue - BbIpaOOTKAa YHCIOBOTO JKBHUBAJEHTAa [0 HWHTEPBAIY
BPEMCHU ty.

2. Imamna3oH ty,c 0,003...0,3

3. HomycTumast morpentHocTh npeodpaszoBanus ¢/d,%, 0,03/0,025

4. HWuTepBan BpeMEHM ty 3aMaeTCAd JIMTEIBHOCTBIO MPSAMOYTOJIBHOTO
HMITYJIbCA.

5. Beixon - mudpoBoit AECATUYHBIN KOJT B IOJIBHBIX SIUHHUIIAX CEKYH/IbI.

6. Muxkpocxemsl cemeiictea KMOIT (Fripen.=1 MI ).

7. YIpaBISIIOIIKMN BXOJ PETUCTPA MAMATH — TMHAMUYECKUH TTPSMOM.

8. ¥3en ynpasnenus Ha D-Tpurrepax.

Conep:xaHue penieHus:

1. PacyeT TeXHMYECKUX XapaKTEPUCTHUK.

2. IlepeueHb HEOOXOTUMBIX VY3JIOB, OJJICKTPUUYECKUE MPUHIMIUATIBHBIC
CXEMBI KKJIOTO y31a, X (PYHKIIMOHATIbHBIE 0003HAYEHUS U KPATKHUE TEXHUYECKUE
XapaKTEPUCTUKH.

3. Cunrte3 y3na ynpapieHus1, QyHKIIMOHATbHAS CXeMa y3J1a YIIPaBIICHHUS.

4. GyHKUMOHANIbHAS CXeMa peoOpazoBaTess B 11esIoM. TakTHupoBaHUE.
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3aganue 2

CuHnre3 mnpeobpaszoBarelnen WHTEPBAJIOB BPEMEHU W TIEPUOAOB
[IOCJE0BATEIBHOIO CUETa

HaumenoBanue yctporictsa - [{IUIl nHTEpBaioB BpeMEHM.

TexHnyeckne XapakTepUCTUKU:

1. Ha3nauenue - BbIpaOOTKa 4YHCJIOBOTO SKBUBAJIEHTAa [0 WHTEPBAILY
BPEMEHU ty.

2. JInamasoH tx,c 0..04

3. Jonmyctumasi mpuBENEHHas TMOTPEIIHOCTh mpeoOpa3oBaHus, %

0,02

4. HWHurtepBan BpeMeHHM ty 3aJaeTci JIUTEIBHOCTHIO MPSIMOYTOIBHOTO
UMITYJIbCA.

5. Beixon - udpoBoit AECATUYHBIN KO/ B IOJABHBIX €IUHUIIAX CEKYH/IbI.

6. Mukpocxemsl cemerictBa TTJI (Fnpen.=10 MI'n).

7. YIpaBISIIOIKM BXOJ PETUCTPA MaMATH — TMHAMUYECKUH IIPSMOM.

8. ¥Y3en ynpasnenus Ha JK-tpurrepax.

CopnepxaHue penieHus:

1. PacyeT TEXHMYECKUX XapaKTEPUCTHUK.

2. Ilepeyenb HEOOXOMUMBIX Y3JIOB, JJICKTPUYECKHUE NPUHIIMITHAIBHBIC
CXEMBI KaXJ0ro y31a, WX (QYHKIUOHAIbHbIE OOO3HAYEHUSI M KpaTKUe
TEXHUUYECKUE XapaKTePUCTUKHU.

3. CunTte3 y3na ynpapieHus1, QyHKIIMOHATbHAS CXeMa y3J1a YIIPaBIICHHUS.

4. ®yHkUMOHANIbHAS CXeMa IpeoOpa3oBaTess B 1esIoM. TakThupoBaHUeE.

3amanue 3

Cunte3 mpeobpaszoBaTelch WHTEPBAJIOB BPEMCHHM M TIEPHOJOB
IIOCJIEJIOBATSIBHOIO cUYeTa

Haumenosanue yctpoiictsa - LIUII nntepBanoB BpeMeHu.

TexHu4eckre XapakKTePUCTUKU:

1. Ha3nauenme - BBIpaOOTKAa YHCJIOBOTO JKBHBAJEHTAa I10 HHTEPBAIY
BpPEMCHU ty.
2. JlnamnasoH t,cC 0...0,5

3. Jlomyctumass aOCOJNIOTHAsl  MOTPEUIHOCTh  mpeodpaszoBanusi, %
0,0006

4. HWuTepBan BpeMEHM ty 3aJaeTCAd JIMTEIBHOCTBIO MPAMOYTOJIBHOTO
MMITYJIbCA.

5. Beixon - udpoBoit AECATUYHBIN KOJI B IOJBHBIX €IUHUIIAX CEKYH/IbI.

6. Muxpocxemnl cemerictea KMOII (Fripen.= 0,1 MI').

7. YIpaBIIIOINM BXOJ PETUCTPA NTAMATH — CTATUYECKUU IIPSIMOM.

8. ¥3en ynpasnenus Ha D - Tpurrepax.

Conep:xaHue penieHus:
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1. PacyeT TeXHMYECKHNX XapaKTEPUCTHK.
2. IlepeyeHb HEOOXONMMBIX Y3JI0OB, D3JIEKTPUYECKHE MPUHIUIUAIBHBIE
CXEMBbI KaXk/10T0 y3/1a, UX (YHKIUOHAJIbHbIE 0003HAUEHUS U KPAaTKUE TEXHUYECKHUE

XAPAKTCPUCTHUKMU.

3. Cuntes y31a ynpanieHus, GyHKIHOHAIbHAS CXeMa y3Jia yIpaBJICHHUS.
4. GyHKIMOHANBHAS CXeMa MpeoOpazoBaTelis B esioM. TakTupoBaHUeE.

3.3 OueHka ycneBaeMOCTH 00y4aromuxcs

Texymuii KOHTPOJb YCHEBAEMOCTH U TMPOMEXKYTOUYHAs aTTecTalus 1o
JUCHUIUIMHE OCYIIECTBISIETCA B COOTBETCTBUU C OANIBHO-PEUTUHTOBOM CHCTEMOM
no 100-6amibHOM mikane. bamibHble OIEHKUA JJIi KOHTPOJIBHBIX MEPOIMPHUSTUI
npe/cTaBlieHbl B Tabnuile 3.2, 0ayuibHbIC OLEHKH JJII KOHTPOJIBHBIX MEPOTPUSITHIA
IPU  BBIMOJHEHUU KypcOBOM pPabOThl (KypCOBOTO MPOEKTa) MPEICTABICHBI B
tabnuie 3.3. [lepecuer cymmbl OAJIJIOB B TPAJAMIIMOHHYIO OLIEHKY MPEJCTaBIEH B

tabmure 3.4.
Tabnuua 3.2 — banbHble OLEHKH 1711 KOHTPOJIbHBIX MEPOIPUSITHIA

Haumenoanue MakcuMalbHbIN MakcuManbHbINA MaxkcuManbHbIN Beero 3a

KOHTPOJIBHOTO 0aJl1 HA TIEPBYIO OaJi 32 BTOPYIO 0aJl 3a TPETHIO cemecTp

MEPOPHUITHS aTTECTAIIUIO aTTeCTalUIO aTTeCTaIUIo

7 ceMecTp

TecTupoBanue 5 5 5 15
YcTHBIN onpoc Ha 3 3 1 7
3aHITHU
Otuer no 12 12 4 28
nabopaTtopHoOi
pabote
Hroro (Makcumym 20 20 10 50
3a Mepuon)
DK3aMeH 50
Uroro 100

Tabnuua 3.3 — bajabHble OUEHKH JIJIs1 KOHTPOJIbHBIX MEPONPUATHN MTPU
BBITIOJTHEHUU KYPCOBOM paboThI (KypCOBOTO MPOEKTA)

Hanmenosanue
KOHTPOJBHOTO
MEPOIPUATHUS

MakcuManbHBIN
Oayut Ha 1
ATTecTanuio

MaxkcuManbHBIN
Oayur3a 2
ATTecTarnuro

MaxkcumanbHBIH
Oaur3a 3
ATTecTanuio

Bcero 3a
CEMECTP

IIpoBepka pacuéron
KOHCTPYKTHBHBIX
napaMeTpoB U
pacu€ToB
CXEMOTEXHUYECKOTO
IIPOEKTHPOBAHHUS

10

10

IIpoBepka pacué€ros n

20

20
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MIOCTPOEHUS CXEMBI
y371a yIpaBJIeHUs

[IpoBepka pe3ynbTaToB
MOCTPOCHUS
CTPYKTYPHOH U
ANEKTPUYECKON
MPUHIUIIHATIBHON CXeM

40 40

Htoro (MakcuMym 3a
TIEPUOJT)

10 20

40 70

3amuTa KypcoBoi
paboThI (KypCcOBOTO
IIPOEKTA)

30

Hroro:

100

Tab6nuna 3.4. [lkana olleHKH Ha TPOMEKYTOYHOM aTTeCTaIlluu

Bripaxenue B 6amnax

CnoBecHoe BbIpaKeHHE
npu hopMe MPOMEKYTOTHOMH
aTTECTAIMH - 3a4ET

CrnoBecHoe BbIpaXKXeHHE
npu hopMe IPOMEKYTOTHOH
aTTECTAIMH - YK3aMEH

ot 86 10 100 3auTeHo OTnau4HO

ot 71 no 85 3auTeHo Xoporo

or 51 1o 70 3auTeHo Y 10BIETBOPUTEIILHO
1o 51 He 3auteno He ynosierBoputensHO
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PA3JIEJI 4 OBECIIEYEHUE JUCIHUIIJIMHBI
4.1 YuyeOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE o0ecnevyeHre JUCIHUITUHbI

4.1.1 OcHoBHas auTEpaTypa:

1. MyxanuH, JI.I'. CxeMOoTeXHHKa U3MEPUTENBHBIX YCTPOUCTB. YUeOHOE
nocodue [DIeKTpoHHBIA pecypc]| : y4ed. mocodue — DNeKTpPOH. JAaH. —
Cankr-IletepOypr : Jlaws, 2009. — 288 c¢. — Pexum pgocryna:
https://e.lanbook.com/reader/book/275/#1— 3ar. ¢ sxpaHa.

2. ['paboBcku, b. CripaBoYHUK O JIEKTPOHUKE. [DINEKTPOHHBINA pecypc]
— OmnekrtpoH. naH. — M.: JIMK Ilpecc, 2009. — 416 c¢. — Pexum nocrymna:
https://e.lanbook.com/reader/book/875/#4875 — 3arun. ¢ skpaHna.

4.1.2. lonoHUTEIbHAS JIUTEPaTypa:

1. Tonunbckuii B.b. CxemMoTexHHUKa U3MEPUTEIBHBIX YCTPOUCTB. - M.:
bunowm. Jlabopatopus 3nanuii, 2013.

2. Kopuc H. CnipaBounuk unxkeHepa cxemorexnuka. - M.: Texnocdepa,
2006.

4.1.3 MeTtoauyeckasi JHUTepaTypa K BbINOJHEHUI0 TPAKTHYECKHX U
JIa0OpaTOPHBIX PAadOT U KYPCOBOH PadoThI

1. Metoauyeckne MaTEepHaNIbl K MPAKTHYCCKUM 3aHATHSM T10 JTUCIUATIINHE
«CXeMOTeXHUKA W3MEPUTENbHBIX YCTPOUCTB» B DJEKTPOHHOM BHAEC (MECTO
XpaHeHnus kadeapa npudoOpOCTPOSHU).

2. Metoauyeckue MaTepHalibl MO0 KypCOBOMY MPOEKTUPOBAHUIO TIO
muciuruinHe « CXeMOTEXHUKA U3MEPUTEIBHBIX YCTPOUCTBY» B DJIEKTPOHHOM BHJIC
(MecTo xpanenus kadenpa mpuOOPOCTPOCHHS).

3. Meronuueckne ykazaHus [JIs BBIMOJTHEHHS JAOOpAaTOPHBIX PabOT Mo
muciuiuinHe «CXeMOTEXHUKA U3MEPUTEIBHBIX YCTPOUCTBY» B DJIEKTPOHHOM BHJIC
(budmmoreka Ud KHUTY-KAN).

4.1.4 IlepeyeHb MHGPOPMAIMOHHBIX TEXHOJOIMH, HMCIOJb3yeMbIX NPH
OCYIIECTBJIEHMH 00PA30BATEJIbHOI0 MPOLECCA M0 JUCHUIINHE (MOTYJIIO)

Opranu3oBaHO B3aUMOJICUCTBHE OOydYalollEerocs W MpenojaBaTeis ¢
UCIIOJIb30BAHUEM  3JIEKTPOHHOM  MH(OPMAIIMOHHO-00pa30BaTeIbHOM  Cpefbl
KHUTY-KAN.

1. «CxeMOTEeXHUKA W3MEPUTENIbHBIX YCTPOUCTBY» [DIJIEKTPOHHBIM pecypc]:
KypC MHUCTAHIIMOHHOTO OOYYEeHHS TIO HaIpaBJICHUIO TMOATOTOBKH OakaliaBpoOB
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12.03.01 «IIpubopoctpoenue» / KHUTY-KAU, Kazamp, 2018 — [octym mo
JIOTUHY U MapoJIio. URL:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view
&content_id=_307814 1&course id=_14411 1 Wnentuduxatop Kypca
18 Chistopol_P_OVShindor_SIU.

4.1.5 Tlepeuyenb pecypcoB HHGPOPMANUOHHO-TETEKOMMYHHKAIIMOHHOH CeTH
«AHTepHeT», NpOoPecCHOHANBHBIX 0a3  JaHHBIX, HWH(POPMAIMOHHO-
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX IIPH OCYILIECTBJIEHNH 00Pa30BaTEIbHOT0
npouecca 1mo AMCHUIIuHe (MOAYJII0)

1. DnexTpoHHO-OMOIMOTEYHAsT CUCTeMa Y4eOHOW M HAyYHOW JUTEPATYPHI.
URL.: https://e.lanbook.com/.

2. DNEeKTPOHHO-OMOIMOTEeYHAasT CHUCTeMa YUeOHOW M HAyYHOW JUTEPATYPHI.
URL.: http://znanium.com/.

3. DIeKTpOoHHO-OUOIMOTEeYHAsE CUCTeMa y4eOHON M HayYHOUW JUTepaTyphl.
URL.: https://urait.ru/.

4. Hay4yHo-TexHUYeCKas oubnmoTeka KHUTY-KAN. URL:
http://library.kai.ru/.

5. Enmunoe oxHO goctyna K wuHGopManuoHHbIM pecypcam. URL:
http://window.edu.ru/resource.

4.2 MaTtepuajibHO-TeXHHYECKOe oOecrevyeHne TUCHUMILIUHBI (MOAYJIA) U
TpedyemMoe NporpaMMHoOe o0ecrneyeHue

Onuncanve MaTepuaTbHO-TEXHUIECKOHN 0a3bl U MPOTPAMMHOTO 00€CTICUCHNS,
HEOOXOMMOT0 JJIsi OCYIIECTBICHHSI 00pa30BaTEIBHOTO MPOIIecca MO IUCIUTUIMHE
(MOyJII0) IPUBEICHO COOTBETCTBEHHO B Tabiunax 4.1 u 4.2.

Tabnuua 4.1 — MaTepuanbHO-TeXHUYECKOE 00ecTeyeHrne JUCIUTUIMHBI (MOTIYIIs)

HaumenoBanue yueOHOM
[Iepeuenp HEOOXOUMOTO
HaumenoBanue Buja ayJUTOpPHH,
o . 000pYyIOBaHUS M TEXHUYECKUX
y4EOHBIX 3aHATHH CIeLUaIU3UPOBAHHON
CpeNCTB O0yUeHUsI
naboparopuu
JlekoHHBIE 3aHATUS | YueOHas ayAUTOpUs JUIs VYuyebHass MeOenb: CTOJbI, CTYNbS JUIS
MIPOBEJCHUS 3aHATUI oOyJaromuxcs;  CToi, CTydl JuId
JIEKIIMOHHOT'O THIIA, IpenojaBaTess, 10CKa.
CEMHUHApPCKOro TUIA, Aynuropus, OCHalleHHAsI
KOHCYJIbTAIMH, TEKYIIETo KOMIIIEKCOM TEXHUUYECKUX CPEZCTB
KOHTPOJISI, IPOMEXYTOUHON  |00ydeHus (IpoeKTop Min
aTTecTaluu MHTEpaKTUBHAsI JOCKA, KOMITBIOTED,
CUCTEMa 3BYKOBOI'O CONPOBOKICHUS
0ToOpa’kaeMbIX BUIEOMATEPHAIIOB)
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http://window.edu.ru/resource

JlaGopaTopHble 3aHITHS

Cnenuanu3upoBaHHas
nabopaTopus

YyeOHast MeOeNb: CTOJBI, CTYNbs IS
00y4JaronmMxcs; CTOJ, CTYyJa JUIs
NpenojaBaTels, J0CKa.

Ayaurtopusi, OCHAIIECHHAs MyJIbTaMH
JUIE ~ MaKeTUPOBaHUS  HU(PPOBBIX
y3JI0B, BHPTyaJbHbIC JIAOOPATOPUHU
paspaborannsie B cpene LabVIEW.

[IpakTrueckue 3aHATUS

YyeOHast ayTuTOpHs ISt
IIPOBEJCHUS 3aHATUI
JIEKLIMOHHOI'O THIIA,
CEMHHApPCKOro TUIIA,
KOHCYJIbTAIIUH, TEKYILLETO
KOHTPOJISI, IPOMEXYTOUYHON
aTTecTaluu

VYuebHass MeOenb: CTOJBI, CTYNbS JUIS
o0yJaromuxcs;  CTON, CTyln JuIs
MperoiaBaTens, J0CKa.

AymuTopusi, OCHaIeHHAsI
KOMIUJICKCOM TEXHHYECKUX CPEJICTB
0o0y4eHus (IPOEKTOP WIH
HMHTCPAKTUBHASI JOCKA, KOMITBIOTED,
crcTeMa 3ByKOBOTO COTPOBOXKICHUS
oToOpakaeMbIX BUAECOMATEPHAIIOB)
IPOrPaMMHOE OOCCIICYCHHE: ITaKEThI
nporpamMm Microsoft Windows XP,
Microsoft Office

Kypcosas pabora

KabuneT KypcoBoro
MPOCKTHUPOBAHUS

VYyeOHast MeOeb: CTOJIb, CTYIbS JIJIS
00y4aroIuXcsi; CTOJM, CTYH IS
MpernoiaBares, J0cKa.

Ayautopus, ocHaieHHas [I1OBM c
BBIXOJIOM B UHTEPHET

Microsoft Windows XP

CamocTosaTenbHas
paborta

Ayautopus s
CaMOCTOSITENIbHOM paOOThI

bubnuoreunsiii HoH: IEYaTHBIC
n3ganus u ObC

paboune MecTa, 000pyJOBaHHbBIE
[19BM c BbixogoM B unTepHet (Wi-
Fi), MOV, npuntep

MpOorpaMMHOE 00ecCIieYeHNe: MaKEeThI
nporpamm Microsoft Windows XP

Ilomemntenue s
CaMOCTOSITENIbHOM paOOTHI

VYyeOHast MeOenb: CTOJbI, CTYJbs JUIS
Oo0ydJarommxcs;  CTON, CTYJN  JIs
Mpero1aBaTes, TOCKa.

AyauTopusi, OCHaIlCHHAsI
KOMITIJICKCOM TEXHUYCCKUX CPCIACTB
o0y4yeHus (IPOEKTOp WiIn
HWHTCpaKTUBHAA JOCKa, KOMIIBIOTEP,
CHCTEMa 3BYKOBOT'O COIIPOBOXKIICHUS
0TOOpakaeMbIX BHICOMATEPHAIIOB)
nporpaMMHOe o0ecriedeHe: aKeTh
nporpamm Microsoft Windows XP,
Microsoft Office
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Tabmuma 4.2 — JluneH3WOHHOE W CBOOOJHO PACTPOCTPAHSIEMOE MPOTPAMMHOE
o0ecriedeHre, B TOM YHCIIE€ OTEUYECTBEHHOTO MPOU3BOACTBA, MCIOIB3yeMOE IMPH
OCYIIIECTBICHUH 00pa30BaTEIHHOTO MPOIECcCa 10 AUCIUTUTHHE

[IpousBoauTensb Crnoco0 pacrpocTpaHeHUs
Ne |  HaumeHoBaHue mporpaMmMHOIO (JIU1IEH3MOHHOE UJTH
/o oOecrieueHus ¢BOOOIHO
pacrpocTpaHseMoe)
1  |Microsoft Windows JIuneH3noHHOE

Microsoft Office
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5 OCOBEHHOCTHM PEAJIM3ALIMM JUCHMIIMHBI (MOAYJIS) JUISI
JMII C OTPAHUYEHHBIMHU BO3MOKHOCTSIMHM 3JIOPOBbSI W
WHBAJINI0OB

OOydeHue MO AMCIUIUIMHE (MOJYJI0) OOY4YarolIUXCs C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBBSI 1 HHBAJIUIOB OCYIIECTBISIETCS C YI€TOM OCOOCHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHS, WHIAMBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSHHS
3JIOPOBBS TAKUX 00YJAFOIIIHXCSI.

OOyueHue JuIl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3I0POBBSI M MHBAJIHMIOB
OpraHU3yeTCsl KaK COBMECTHO C JPYTHMH OOYYAIONIMMUCS, TaK M B OTACIBHBIX
TpyIIax.

JUist Uil ¢ OTpaHUYCHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI M MHBAJIHIOB
MIPEAYCMOTPEHBI JOTOJHUTEIBHBIC OIEHOYHBIE MaTepHaNbl, MEPEUYCHb KOTOPBIX
yKa3aH B Tabmuiie 5.1.

Ta6nHua 51— I[OHOJIHI/ITGHBHBIC MaTCpuaibl OUCHUBAHWA JIA JIUIT C
OI'PaHMYCHHBIMH BO3MOKHOCTAMU 3J0POBbA 1 MHBAJINIOB

Bupl JONOTHUTENBHBIX OLEHOUHBIX |DOpPMBI KOHTPOJISI U OLICHKU
Kareropuu obyuatomuxcs
MaTepHaAJIOB pe3yJIbTaTOB 00yUYEHUS
C HapyuieHMsIMH ciyXa TecTbl, KOHTpOJIBbHBIE PaOOTHI, [IpenmymiecTBeHHO
MIMCbMEHHBIE CAMOCTOSITEJIbHbBIE NUCbMEHHas! POBEpPKa
paboThl, BONPOCHI K 3a4eTy (IK3aMEeHY)
C HapylUIeHUSIMU 3pEHUS VY CTHBIN ONPOC O TEPMUHAM, [Ipeumy1iecTBEHHO yCTHas
cobeceJoBaHUE 110 BOIIPOCAM K 3a4eTy |poBepKa (MHAMBUIYAIbHO)
(9K3aMeny)
C HapyuieHusiMM OonIOpHO-|  PelieHue IucTaHIIMOHHBIX TECTOB, [IpenmymecTBeHHO
JIBUTATEJILHOTO armapara | KOHTPOJbHbIE pabOThI, MMCbMEHHBIE JUCTAaHIIMOHHBIMU
CaMOCTOSITeNIbHbIE paOOTHI, BOIIPOCHI K METOJaMHU
3ayeTy (3K3aMeHy)

Jlig nui ¢ OrpaHMYEHHBIMA BO3MOXKHOCTSIMH 370pPOBBSI M HWHBAJUIOB
npeaycMaTpuBaeTcsl JOCTymHass ¢GopMa MPEeIOCTaBICHUS 33JaHUN OIEHOYHBIX
CpEeICTB, HAIIPUMED:

— B IeyaTtHou opme;

— B IIeYaTHOU (hopMe C YBETMYEHHBIM HIPUPTOM;

— B (hopMe JIEKTPOHHOT'O TIOKYMEHTA;

— METOJOM YTEHHUS aCCUCTEHTOM 3aJ[aHUsl BCIIYX;

— MpeA0CTaBICHHE 3a/IaHuUs C UCIIOJIb30BAHUEM CYpJI0TIEPEBOIA.

JlulaMm ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMU 3[0POBbSI M HWHBAIHJAM
YBEJIIMYUBACTCSI BpeMsl Ha MOATOTOBKY OTBETOB HAa KOHTPOJbHBbIE BONpPOCHL. Jljis
TaKUX OOy4aroUxcs MperycMaTpuBaeTcsi AOCTyMHas (opMa MperoCTaBICHUs
OTBETOB Ha 33/1aHHUA, @ UMEHHO:

— MIMCbMEHHO Ha Oymare;

— HabOp OTBETOB HAa KOMITBIOTEPE;

— Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;
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— IIPEACTaBIECHUE OTBETOB YCTHO.

[1pu HEOOXOIUMOCTH AJIs UL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI
Y MHBAJIUOB MPOILEAYypa OLICHUBAHUS PE3YIbTATOB O0YyUEHUSI MOXKET TPOBOIUTHCS
B HECKOJIBKO ATAIlOB.

VY4eOHO-MeTOAMUECKHE MaTepualbl JIJIi CaMOCTOATEIBLHONM M ayAUTOPHOM
paboThl OOy4YarOMIMXCS M3 YHCIa JHUI C OrpaHUYCHHBIMU BO3MOKHOCTSMU
3I0POBbSi W WHBAIMJIOB MPEJOCTABISIIOTCA B (opmax, aJanTUPOBAHHBIX K
OTPaHUYCHHSM UX 3JI0POBBS U BOCIPHUITHS HHHOPMAIIHH.

OcBoeHMEe  NUCHUIUIMHBI  (MOIYyJsI)  JUMUIAMM C  OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSI U1 MHBAIMJAMU OCYIIECTBISIETCS C HCIOJIb30BAHUEM
CpeICTB 00y4YeHHs OOIIEro U CIeNUaaIbHOTO Ha3HAUCHUS.

[Tpu 3aHATHAX ¢ OOYUYAIONUMUCS € HAPYHIEHUSIMH CJIyXa TPETyCMOTPEHO
UCIIOJIb30BaHUE 3BYKOYCWIMBAIOIICH ammapaTrypbl, MYJbTUMEIUUHBIX CPEACTB U
JPYTUX TEXHUYECKHX CPEJCTB IMpuema/mepenaun y4deOHOM uHopmamu B
JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbI MPENoJaBaHUs ISl O0y4aronmxcs ¢
WHBAJIMIHOCTHIO, TTOPTATUBHOW HMHIYKIIMOHHOW CUCTEMBbl. YueOHasi ayluTopus, B
KOTOpOM 3aHMMalOTCcs oOydaromuecs C HapylleHHeM ciyxa, o0opyaoBaHa
KOMITBIOTEPHOM TEXHUKOW, ayTMOTEXHUKOM, BUACOTCXHUKOU, JICKTPOHHOU JOCKOM,
MYJIBTUMEIUIMHON CUCTEMOM.

[Ipu 3aHsATHSAX ¢ OOyYaIONIMMHUCS € HAPYUWIEHUSMH 3PEeHUSIMH
NPEAYCMOTPEHO HCHOJIb30BAHUE B JIEKIIMOHHBIX M Y4YEOHBIX ayJAUTOPHUIX
BO3MOXXHOCTH MPOCMOTpa YAAJICHHBIX 00BEKTOB (HAIIpUMeEp, TEKCTa Ha JIOCKE WU
Cllaiila Ha DSKpaHE) MNpHU TOMOIIM BHUACOYBEIUUMUTENECH i1 KOMQOPTHOro
MPOCMOTpA.

[Ipu 3aHaTHsAX ¢  OOydYalONIUMHUCS € HAPYLIEHUSIMH  ONOPHO-
JABUTaTEeJbHOI0 ANNAPaTa MCIOJB3YIOTCS ajJbTePHATUBHBIE YCTPOMCTBA BBOJIA
uHdopMaIuu W JApyrHue€ TEXHUYECKHE CpEeACTBA IMpuemMa/mepenaaun y4eOHOH
uH(pOpMAaIUHU B IOCTYIHBIX (hOpMax, MOOMIIBHON CHCTEMbI 00YUYEeHUS JIsl JIFOCH C
WHBAJIMIHOCTHIO.
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