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AHHOTaIUs

Hucuunnuna «/M3meputenbHble yCTpOMCTBA B aBTOMATH3UPOBAHHBIX  CHCTEMax
YIOPaBJICHUS» BXOAUT B 00pa30BaTENIbHYIO IMPOrpaMMy BBICIIEIO 00pa3OBaHUS — MPOrpamMmy
MarucTparypbl IO HaIpaBieHUIO MOATOTOBKH/ crneruaibHocTH 27.04.01 «Cranmaptusanus u
METpPOJIOTHS»  HampaBJIeHHOCTH  «MeTpoornueckoe  OOeCnedeHne  HHTEIUIEKTYyalbHBIX
MPOLIECCOB U MPOU3BOJCTBY. JlucuuminHa peanusyercs kadenpoi «Neby.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTECHIUH:

[IK-1 «Crocoben pa3pabarbiBaTh U BHEAPSATH HOBBIE METOJIbI U CPEJCTBA TEXHHUUECKOTO
KOHTPOJISD)

I[IK-2  «CnocoOeH  OCYHIECTBISATh  HAYYHO-TEXHUYECKYIO  JICATEIIBHOCTH |
AKCIIEPUMEHTAIbHBIC Pa3padOTKH B 00IaCTH 00ECTICUCHUS SAMHCTBA U3MEPEHU

CopepxaHue TUCHUIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C MOCTPOCHHEM H
NPUMEHEHUEM CHCTEM YIPAaBICHUS HA TPOW3BOJACTBE, IMOAOOPOM U XapaKTEPUCTUKAMHU
U3MEPUTENIbHBIX YCTPOWCTB, BXOISIIMX B CHUCTEMbI YIIPABJICHUS, aHAIU3Y METPOJIOTHYECKHX
XapaKTePUCTUK YIPABISIOMINX H3MEPHUTEIBHBIX CHCTEM, MOCTPOCHUIO KAMOPOBOYHBIX CXEM
JUISL CUCTEM YIIPABJICHUS MallMHAMU U MPUOOpPaMH, aHAU3y BXOJHBIX M BBIXOJHBIX CHTHAJIOB
Uit OOHapy>KeHHUsT U YCTPAHEHHMs]  TIOMEX, COBEPIIEHCTBOBAHHMIO  W3MEPHUTEIbHBIX
npeoOpasoBareneii U GUIBTPOB AJISL PATUOYCTPOICTB.

[IpenogaBanne AUCHUILIMHBI TPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3AINN
yueOHOro npoliecca: JeKIUH, 1abopaTopHbie paboThl, KypcOBOE MPOSKTUPOBAHUE.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTaus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAUCIUIUIMHBI COCTaBIsET 4 3a4eTHBIX enuHulbl, 144
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepeueHb IIIAHUPYEMBIX PE3YJIbTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlemu mpenonaBaHuWsl MUCHHMIUIMHBI - MOJYYCHHE OOYYAIOMIMMHCS HEOOXOIUMBIX
3HaHUH, YMEHHH M HaBBIKOB B 00JaCTH HU3y4YEHHs] IIOCTPOCHUS M TPHUMEHEHHS CHUCTEM
yIpaBJICHUS Ha TPOM3BOACTBE, MOJ0OPOM M XapaKTEPUCTHKAMHU HM3MEPUTEIBHBIX YCTPOMCTB,
BXOOAIIUX B CUCTCMBbI ynpaBHeHI/IH, MeTpOJIOFI/I‘-IeCKOMy YHpaBJIeHI/IIO I/IBMepI/ITeJIBHBIX CHUCTEM,
MOJIFOTOBKE TpaduKOB TOBEPOK M ATTECTAIMM HW3MEPHUTEIbHBIX YCTPOWCTB, BXOJSAIINX B
CUCTCMBbI yr[paBJIeHI/Iﬂ, HOCTpOGHI/IIO CXEMbI aBTOMaTuU3alluu, aHaJII/ISY BXOIOHBIX W BBIXOJIHBIX
CUTHAJIOB M3MEPEHUH,ITOMCKA ITOMEX.

1.2. JlucuumiuHa  BXOOUT B  COCTaB  4YacTd, (OPMUPYEMOH  ydaCTHUKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIILHOM MpOrpaMMBbl BBICIIIEr0 00pa3oBaHus (janee —

OI1 BO).

1.3. IlepeueHp IaHUPYEMBIX PE3YJIHTATOB OOYUEHHS O JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus NUCHMIUIMHBI OOyYaroIuiics JOJDKEH 00JanaTh CIelyloIMU
KOMIIETEHIIMSIMUA HJTH WX 4acTsAMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHIMKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) | Kog u HaumenoBanue | Kopa u HauMeHoBaHME MHAMKATOPA TOCTHKEHUS
KOMIIETEHIIUH KOMIIETEHIUH KOMIETEHINH
[1K-1.3.2 3HaTh BUbI, IPUHIUI ACHUCTBUS U
KJIacCU(UKALIMIO CPEACTB U3MEPEHUIA,
ITIK-1 Cnocoben TEXHUUYECKUX YCTPONCTB C U3MEPUTEIbHBIMU
pa3pabarbIBaTh U (GYHKLIUSAME, CPEJICTB TEXHUYECKOTO U JIOITYCKOI'O
[TpodeccuonanpHblie | BHEAPATH HOBBIE KOHTPOJIS
KOMIIETEHIINU meroabl v cpenctea | [IK-1.Y.1 ymers aHanu3upoBaTh U ONPENEsiTh
TEXHUYECKOT O NOTPEOHOCTh B pa3pabOTKE HOBBIX METOAAX U
KOHTPOJIS CpeICTBAaX U3MEPEHUN, KOHTPOJISL U UCTIBITaHUM ¢
L[EJIbIO OIIPE/IETICHHS] BO3SMOXHOCTU U
11eJ1e00Pa3HOCTH UX UCIOJIb30BAHUS
ITK-2 Cnocoben
OCYIIECTBIISATh
Hay4yHO-
TEXHUYECKYIO I1K-2.3.1 3HaTh MpaBOBBIE aKThl U HOPMATHUBHBIE
[TpodeccuonanbHble | 1€ATENBHOCTD U JIOKYMEHTBI B 00JIaCTH €IMHCTBA U3MEPEHUI,
KOMIIETEHIINH DKCIEPUMEHTAJIbHBIE | METOABI OLIEHKH PE3YJIbTaTOB U3MEPEHUN U
pa3paboTKu B OLICHUBAHMSI HEONPEAEIEHHOCTH U3MEPEHUI
obnactu
o0ecrieueHus
€IMHCTBA U3MEPEHUN

2. Mecro nucuumianHsl B ctpykType OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee MPUOOPETEHHBIX 00YJarOITUMUCS
P U3YYEHHUH CIENYIOIIMNX AUCIUIIINH:
— _«Maremarnyeckue METObl U MOJIEJIH B HAYHUBIX UCCIIEIOBAHUIX),

— «IIpoexTHpoBaHNE TEXHOJIOTHICCKHUX IIPOILIECCOBY,

— «OCHOBBI HAYYHBIX UCCIICAOBAHUIN, OPTaHU3aIMs U IJIAaHUPOBAHHUE DKCICPUMEHTA.

3HaHus,

MOJIYYCHHBIC IIpU HU3Y4YCHHUU MaATCpUalia JTAaHHOM JUCHUIIIIUHBI,

HUMCIOT Kak

CaMOCTOATCIIbHOC 3HAYCHHUE, TAK U MOT'YT UCIIOJIB30BAThCA IIPHU U3YYCHUU APYTUX JUCHUITIIAH

— «lIpou3BoJICTBEHHAS IPEAANIIOMHAS IPAKTHUKA)

— «IIpoussoacreennas npaktuka-HUPy




— «MeTpoJIOTHYECcKOe n HOPMATHBHOC

obecnieuenne

OponccCoB

OpOU3BOACTBA PAAHOIJICKTPOHUKH

3. O0BeM U TPYIOEMKOCTh JTUCIUILIAHBI
Janaple 00 00meM oO0beMe MUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHIIOB y4eOHOU
paboThI MO TUCHHUIUIHHE (M pactpeieieHUue ITOM TPYI0EMKOCTH 110 CEMECTpaM) MPECTaBICHbI B

Tabnuie 2.
Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTIIUHBI
TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemkocma OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKxmuyecKkoil no020moeKu 34 34
AyoumopHuie 3anamus, BCETo vac. 51 o1
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (yac) 17 17
9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amen (3auer, udd. 3auy, OK3. OK3.
OK3.%%)

EX3

[IpuMeuaHue: kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCIUTUTIHBI
4.1. PacnpeneneHue TPyIO0EMKOCTH JUCIUILTHHBI IO pa3/esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Pa3nensl, TeMbI TUCIIATUIMHBL

Jlexun
("ac)

I13 (C3)
(gac)

JIP
(gac)

KIT
(Jac)

CPC
(dac)

Cemectp 2

HU3MCPUTCIIbHBIX YCTpOﬁCTB U CUCTEM

Paznien 1. OCHOBHBIE IOHATHUS U OTIPEAETICHHS TEOPHH

2

14

Pa3znen 2. DneMeHT cucTeM aBTOMaTHYECKOTO
PETYJIMPOBaHUS U YIPABICHUA

Tewma 1. YcrpoiicTBa 1uig ynpaBieH:s pH
M3MEPEHHH AIIEKTPHUIECKUXBEITNINH

Tewma 2. YcrpoiicTBa 1uis ypaBieHHAS IPH
M3MEPEHHNHN TETUTOBBIXBETMINH

Tema 3. YcrpoiicTBa Ui ynpaBieHHs IPH
M3MEPEHHNH PacXo/ia JKUJKOCTH

Tema 4. YcrpoicTBa 151 yIpaBIeHHs IPH
WU3MEPEHNH JaBJICHUS

Tema 5. JlazepHble H3MEpUTENBHBIE YCTPOICTBA
Tewma 6. YcrpoiicTBa uis ynpaBieHHs IPH

15




WU3MEpPEHNH NIEPEMEIIEHNHN,CKOPOCTEN 1 YCKOPEHU.
Tema 7. [Ipeo6pazoatenu AL u LIAIT — npumenenne
B TIpoLiecce Pa3pabOTKU yIIPABIISIOIINX
M3MEPUTETBHBIX CUCTEM

Paznen 3. KoHCTpyKTHBHBIE OCOOEHHOCTH
MU3MEPUTENBHBIX CHCTEM

Tema 1. OcoOEHHOCTH U3MEPUTETHHBIX CUCTEM 4 4 4 20
Tema 2. KoMIOHEHTHI H3MEPUTEIIBHBIX CHCTEM,
MIOCTPOEHUS CXEM aBTOMATU3aLIH.

Tema 3. Otka3 B paboTe N3MEPHUTENBHBIX CUCTEM

Paznen 4. Metposorudeckoe o0ecreycHue 2 4 4 10
U3MEPUTEIIBHBIX CUCTEM

Paznen 5. CtanmapTuzanus H3MEPHUTEIBHBIX CHCTEM
Tewma 1. CrarmapTuzaius BXOAHBIX U BBIXOJHBIX 5 5 5 12
CUTHAJIOB U3MEPEHUI

Tewma 2. CtangapTu3anus MpoTOKOJIOB 0OMeHa

BeimosHeHHE KYpPCOBOi pabOThI 17
Hroro B cemectpe:| 17 17 17 57
Wroro, 17 0 17 17 57

HpaKTI/I‘leCKaﬂ IIOAroTOBKAa  3aKJI04YacTCsad B  HCIOCPCACTBCHHOM  BBIIIOJIHCHUH

00yJarouMucs

ONpENeICHHBIX  TPYIOBBIX  (YHKIWH,  CBS3aHHBIX C  Oy;ymei

HpO(l)CCCI/IOHaJIbHOI;’I JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEACHO B Ta0HIIC 4.

Ta6muma 4 — ConepxaHue pas3eiioB U TeM JEKIIMOHHOTO IUKJIa

Howmep
HasBanue u conepxanue pa3zenoB U TEM JIEKITMOHHBIX
pasznena o
3aHATUI

Paszpnen 1 OcCHOBHBIC IOHATHS U ONPeAeICHUS TEOPHUH U3MEPHUTEIbHBIX YCTPOMCTB H
CHCTEM
[ToHsITHE N3MEPUTENBHBIX CUCTEM U YCTPOHCTB. CTaTUYeCKHe XapaKTEPUCTUKU
U3MEPUTENbHBIX YCTporcTB. [ToHaTHE HH(pOpMaIH, ee KOJTHYECTBO.
WNndopmanus npu usmepenusx. MuHhopMaTUBHOCTh U3MEPUTENBHBIX
ycTpoiicTB. OnieHKauH(POPMaTUBHOCTH U3MEPUTEIBHBIX YCTPOICTB. [lenbra-
¢byukius [lupaka

Paznen 2 DJIeMeHT CUCTeM aBTOMATHYeCKOI0 PeryJupOBaHUs U YIIPABJIeHHSA

U3MEPHUTEJIbHBIMH YCTPOMCTBAMU

Tema 1. YcrpoiicTBa 1715 USMEPEHUS JIEKTPUUECKUX BETHUNH

MocToBbIE CXEMBI. DNEKTPOAMHAMUUYECKHE, DIIEKTPOMAarHUTHBIE,
3JIEKTPOCTATHYECKUE, UHIYKIIMOHHBIE, TOTOMETPUYECKUE U3MEPUTEIIBLHBIE
yCTpOMCTBA

Tema 2. YcrpoiicTBa st H3MEPEHHA TETUTOBBIX BETMYMH

Knaccudukanus, npuHIUI AeHCTBUS U3MEPUTENEH TEIUIOBBIX BEIUYHH,
MOHU3ALMOHHBIE U3MEPUTEIN TEMIIEPATYP, TAPAMATHUTHBIE U LIIYMOBBIE
TEPMOMETPBI, ONITUYECKUE U3MEPUTEIIBHBIE YCTPOUCTBA.

Tema 3. YcrpoiicTBa st pOpMHUPOBAHHSI YIIPABIISIONIMX CUTHAIOB JUTSI
n3mepenus pacxona. Bosmoxunocru ITJIK npu pabote ¢ yabTpa3ByKOBBIMH,
VMHYKIIHOHHBIMH, TEILUIOBBIMH, ONITUYECKUMH pacxogoMepamu. Pacxonomepslt ¢
MapKepHBIMHU NPe0OpazoBaTEIIMU

Tema 4. YcerpoiicTBa 11 yIpaBieHus CpeACTBAMH U3MEPEHUSs 1aBICHUs
OcHOBHbIE XapaKTEPUCTUKH YCTPOMCTB JUIsl U3MEPEHUS AaBJieHus. Y cTpoiicTBa




M3MEPEHUs 1aBJICHUS C YIPYTUMH YyBCTBUTEILHBIMU 3JIEMEHTAMH.
W3mepurenbHbICYCTPOCTBA C TPeoOpa3oBaTeisiM, H3MEHSIOIIUMHU
(u3nyecKkre CBOMCTBA MO JCHCTBUEM JaBICHUS. DIEKTPOHHBIE U
TEPMO3JIEKTPOHHBIE TPe0Opa30BaTEN JaBICHUS.

[Ibe30amexTpruyecKrue 1 MArHUTOCTPUKTHBIE MpeoOpa3zoBaTenn

Tewma 5. JlazepHble H3MEPUTENIBHBIE YCTPONUCTBA YIIPABJICHMUS.

[Tpuniun paboThl Ta3epPHBIX H3MEPUTEIBHBIX YCTPOHUCTB. DJIEMEHTHI,
YCTPOMCTBO M XapaKTEPUCTUKH Nepearomieit cuctemsl. [Ipuemnas cucrema.
Cucrema ynpasnenus. Tema 6. YcrpoiicTBa Uit U3MEPEHUS IIEPEMEIICHUN,
CKOpPOCTEH U YCKOPEHHIA.

YerpoiictBa Uil U3MEPEHHsT CKOPOCTEH, IIEpEeMELICHUM, YCKOPEHHM.
AxkcenepomeTpbl. ['upockomnbl. ONTHKO-3IEKTPOHHBIE U PAAHOIOKAIIMOHHBIE
YCTPOMCTBA [yl N3MEPEHUS YIJIOBBIX KOOPAUHAT

Tema 7. [IpeoOpazoBarenu

DNEeKTPOaKyCTHUECKHE U3MEPUTEIIbHBIE ycTpoiicTBa u
npeodpaszoBarenu. [IpeodpazoBanue cnextpos. [IpeodpasoBarenu
anekTpudeckux curHano.[IpeoOpazoBareny ycunuii u 1aBIeHusI.

Tema 8. OcHOBHBIE IPUHIIMIIBI KBAHTOBAHUS CUTHAJIOB — TEOpEMa
KorenbHukoBa.

Pa3zgen 3

KoncTpyKTHBHBIE 0CO0€HHOCTH YIPABJISIOIMX H3MEPUTEIBHBIX CHCTEM
Tema. 1. OcoOeHHOCTH U3MEPUTENBHBIX CUCTEM

MHOTroKaHaIBHOCTh U3MEPUTENFHBIX CUCTEMa. BpeMeHHass CHHXpOHU3AIHS
MPOILIECCOBU3MEPEHHNA. ATPEraTHO-MOIYJIBHBIX IPUHIIMIT TOCTPOCHUS
W3MEPHUTEIBHBIX CHCTEM.

[15BM u npukiiagiHoe IporpaMMHOE OOecrieueHne. Anmnaparypa u

KaHaJIbl CBI3MU3MEPUTEIIEHBIX CUCTEM.

Tema 2. KoMITOHEHTHI H3MEPUTETBHBIX CUCTEM, ITIOCTPOCHUS CXEM
aBToMaTH3anuu. OCHOBHBIE IPUHITUITBI TO00pa 3JIEMEHTOB
U3MEPUTENBHBIX CUCTEM. AJITOPUTM MTOCTPOEHHS CXEM aBTOMAaTHU3allUU.
Tema 3. Otka3 B paboTe U3MEPUTENBHBIX CUCTEM

Pasznen 4

Metpoaornyeckoe odecnedeHne H3MEPUTEIbHBIX CHCTEM

Hopmupyemsie MeTposiorndeckre XapakTepUCTUKU. MeTposIornuecKue
XapaKTEPUCTUKUCPEICTB NU3MEPEHUS. XapAKTEPUCTUKN YyBCTBUTEIHHOCTH.
JAnHamuyeckue

xapaktepucTuku. HenndopmaTuBHbIe apaMeTpbl BEIXOAHOTO curHana. ®opmel
BBIp)XEHUS MPEJIeNIOB JIoMycKaeMbIX norpemHoctei. [lonroroska rpadgukos
MTOBEPKHU MATTECTALIMU 3JIEMEHTOB U3MEPUTEIBHON CUCTEMBI

Pa3zgen 5

CrangapTu3anusi N3MepHUTeJbHBIX CHCTEM

Tema 1. CrannapTusanusi BXOJHBIX U BBIXOJHBIX CUTHAJIOB U3MEPEHUN
OcHoBHbIE TPOOIIEMBI TIEpeIad U3MEPUTENbHBIX HH(pOpMaIiy B
M3MEPUTENbHBIX

cuctemax. CUTHAIBI AJEKTPUYECKUE HEMPEPBIBHBIE BXOIHBIE U BHIXOTHBIE.
Curnanpl  5JI€KTPUYECKHE C AUCKPETHBIM U3MEHEHHEM [TapaMeTpOB.
IToporoBelii NPUEMHUK AUCKPETHBIX CUTHAJIOB

Tema 2. CtannapTu3zaiys IpoTOKOJIOB OOMeHa

NHudopmannonHblie XapaKTepUCTUKH TUCKPETHOTO cooluienus. bazosas
JTAJIOHHAs

MO/IETIb B3aUMOCBSI3U OTKPBITHIX cucTeMa. KonnpoBanue nHpopManum.
HopmatuBHbleTpeOoBaHMs K IOCTOBEPHOCTH MepeAaBaeMblX JaHHBIX

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IEHBI B TAOJIULIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTUYEeCKUX | TpynoeMKOCTh, |IIPAaKTHUYECKOM |pasnena
/1 3aHSTUN 3aHATUN (uac) MMOATOTOBKH, | JUCITHII

(dac) JIUHBI

VY4eOHBIM MJITAHOM HE MPEAYCMOTPEHO

Bcero

4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEJICHBI B TAOIHIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHATHS U UX TPYJTO0EMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 3

1 HccnenoBanue mapameTpoB 4 4 1
U3MEPUTENbHBIX YCTPOICTB Ha
ocrmyutorpadhe AKUIT

2 Pa3pabotka ynpasmstonieit 4 4 2
nporpamMmsl cOopa HHpOpMaIuu B
Mesurlink

3 | PazpaboTka BUpTyaJIbHOTO 4 4 3
M3MEPUTENLHOT0 Mpudopa

4 UccnenoBanue METpOIOrHUYE€CKUX 2 2 4
XapaKTEPUCTUK H3MEPUTEITHHON
CUCTEMBI IpU (HOPMUPOBAHUH TOKOB
pasHbIX hopm

5 HccnenoBanvie TUHEHHOTO U 3 3 5)
HEJIMHEWHOTO TIpeoOpa3oBaTes

Bcero 17

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHITIOJHEHUE KypCOBOU pabOThI

Ilens kypcoBoit pabotrel: Pacyer u pa3paboTka me4yaTHOM MJIaThl, OpPraHU3ALUSA
IIPOM3BOJCTBA JKCIIEPUMEHTAIBHOM IMAapTUM HM3MEPUTENBHBIX YCTPOWCTB B  CHCTEMAax
yIpaBICHUSA

YacoB nmpakTU4eCKOi MoAroToBKu: 17

[TpumMepHbIe TeMBI 33/1aHUI Ha KypCOBYIO paboTy npuBeaeHs! B paszaene 10 PIT/L.

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bupl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B TA0IHIIE /.

Tabnuna 7 — Bunbl caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 3,
Bunx camocrositensHOM paboTh

qac qac
1 2 3
H3y4yeHne TeOpeTUUECKOro MaTepuana 10 10

nquctuminael (TO)

KypcoBoe npoextuposanue (KI1, KP) 17 17




Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Homamrnee 3amganue (/13) 10 10
Konrtponsusie pabotsl 3a04nnkoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 10 10
arrectaiuu (I1A)

Bcero: o7 o7

5. IlepeueHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThl 00YUYAIOIMINUXCS TT0 AUCIUIUIMHE (MOIYJIIO)
Y4eOHO-METOAMUECKNE MaTePHalbl I CAMOCTOSITEIILHON pabOThl OOYYArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U SJIEKTPOHHBIX YIEOHBIX U3TAHUN
[TepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEIeH B TabuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIA

HIudp/
URL aapec

bubnuorpaduueckas ccplika

Kommuectso
9K3EMILTIPOB B
oubnmoTexe
(kpome
ANEKTPOHHBIX
AK3EMILTSIPOB)

https://znanium.c
om/catalog/docu
ment?id=361727

Aradonos, A. V. CoBpeMeHHas peseiiHas 3a1uTa
Y aBTOMATHKa HJIEKTPOIHEPTETHUECKUX CUCTEM :
yuebHoe nocobue / A. 1. Aragonos, T. 1O.
bpocrtunosa, H. b. Jxa3oBckuid. - 2-e u3n.,
nepepad. u gon. - Mocksa ; Bonorga : Undpa-
Nnxenepus, 2020. - 300 c. - ISBN 978-5-9729-
0505-8.

https://znanium.c
om/catalog/docu
ment?id=362810

HBanos, A. A. ABTOMaTH3a1ds TEXHOIOTHUECKUX
IIPOLIECCOB U MTPOU3BOJICTB : yueOHoe nocodue /

A.A. BaHOB. — 2-¢ u31., HcTp. U Jo1. — MocCKBa

: ®OPYM : UHOPA-M, 2020. — 224 c. - ISBN 978-
5-00091-535-6.

https://znanium.com
/catalog/product/189
4458

[[BetkoB, ®. A. [IporpaMMHO-KOH(UTYpUPYEMBIE
pazroyCTpONCTBA: IPUHIIUIIBI IOCTPOEHUS U
aIrOpUTMBI 00paOOTKH CUTHAJIOB : y4eOHOE
nocobue / @. A. I[getkos, B. B. Tepemnikos ;
HOxHbIit penepanbublil yHUBEpcUTeT. - PocToB-Ha-
[Hony ; Taranpor : U3natenscto FOxHOTO
denepanpHOTO YyHUBepcuTeta, 2020. - 163 ¢. - ISBN
978-5-9275-3633-7.

https://znanium.com/ca
talog/product/1201949

Tonunbckuid, B. b. MUKpO3nekTpOoHHBIE
U3MepUTeNbHBIE TpeoOpa3oBaTeny : yueOHoe
rmocobue / B. b. Tommuneckuii. - 4-e u3a. - Mocksa :
JlaGopatopus 3Hanuii, 2020. - 496 c. - ISBN 978-5-
00101-720-2.



https://znanium.com/catalog/document?id=361727
https://znanium.com/catalog/document?id=361727
https://znanium.com/catalog/document?id=361727
https://znanium.com/catalog/document?id=362810
https://znanium.com/catalog/document?id=362810
https://znanium.com/catalog/document?id=362810
https://znanium.com/catalog/product/1894458
https://znanium.com/catalog/product/1894458
https://znanium.com/catalog/product/1894458
https://znanium.com/catalog/product/1201949
https://znanium.com/catalog/product/1201949

7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHO# ceTH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepeyeHb 9JIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB  HH(GOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL HaumenoBanue

azpec
https://www.instel.ru/izdaniya/voprosy- Kypnan BAK «Bonpocst
radioelektroniki/ PannO3IEKTPOHUKI
https://www.vniiftri.ru/ Oranonsl Beepoccuiickoro HUU ¢usuko-

TEXHUYIECKHUX PaIHOU3MEPEHUI

https://owen.ru/ Caiit npousBourens KUIT «OBEH»
https://new.abb.com/ru Caiit nmpousBoautenss KUIT «ABB»
https://phet.colorado.edu/ OTtkpbITasi BUpTyaJbHas OHJIAlH- J1abopaTopus

8. Ilepeuenp HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENBLHOTO MPOoIiecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOTr0 IPOrPaMMHOTO oOecTieueHHs mpeacTasieH B Tabmuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIIECTBIIEHUU 00pa30BaTeIHLHOrO Mpoliecca Mo AUCIUITITNHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabmmite 11.

Tabnuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocraB MarepualbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMON Ui  OCYIIECTBICHHS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, TPeCTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKOH 0a3hl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun

n/n MaTepHabHO-TEXHUUECKON Oa3bl (mpu HEOOXOMMOCTH)
JIaboparopus «{uppoBoii MeTposorum» 13-13
JIaGoparopust «MeTpoJOTUN U TEXHUYECKUX U3MEPEHUI 52-51

10. OueHouHbIE CpeACTBA ISl IPOBEICHUS TPOMEKYTOUHON aTTECTAIINH



https://www.instel.ru/izdaniya/voprosy-radioelektroniki/
https://www.instel.ru/izdaniya/voprosy-radioelektroniki/
https://www.vniiftri.ru/
https://owen.ru/
https://new.abb.com/ru
https://phet.colorado.edu/

10.1. CocTaB OLICHOUHBIX CPEACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTAIlHH
00ydJaronuxcs Mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIH

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K IK3aMEHY;
DK3aMeHAaI[MOHHEIC OUJICTHI,
3amaun;

TecTrl.

BeinosnHeHne KypcoBoi paboThI DKkcriepTHas OllEHKa Ha OCHOBE TPeOOBAaHUH K
COJICPKAHUIO KYpCOBOM paboThI o
JCIATUTHHE.

10.2. B kauecTBe KpUTEpPHUEB OICHKH YPOBHS C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YaloNIMMUCS TMPHUMEHSETCS S5-0a/uThbHas MIKaia OIEHKA CcHOpMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas mpuBecHa B Tabumie 14. B TeueHne ceMecTpa MOXKET HCIOJIb30BAThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOM  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHUIA
UCIIOJI30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctrka choOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayuipHad mIKama paKTep (bopvmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBII
MaTepuar,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €0 U3JIaraeT;

— OMUPAsICh HAa 3HAHMSI OCHOBHOW W JIOMOJIHUTEIBHOW JIMTEPaTyphl,
TECHO MPUBS3BIBAECT YCBOCHHBIC HAYYHbBIE MMOJIOKEHHSI C MMPAKTUYECKON
JIeATEILHOCTBIO HAITPaBJICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClielnaIn3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
<(Ga4YTCHO»

— o0yyaroIuiicss TBEpI0 YCBOMIJI MPOTPaMMHBINA MaTepua, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUECKON AESITeIThbHOCTHIO
HaTPABIICHUS;

— apTyMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM ClelnaIn3uPOBAHHBIX TOHSITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUpYeT Hay4dHbIE MOJIOKEHHUS;

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIIN3UPOBAHHBIX OHSATHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MpPOrpaMMHOIO

MaTepuana;

«HEYJIOBJIETBOPUTEIBHO» | — IONYCKAeT  CYIIECTBEHHblE  OIIMOKM M HETOYHOCTH NP
«HE 3aU4TCHO» paccMOTpeHHH pobsieM B KOHKPETHOM HallpaBlIeHUH;

— UCTIBITHIBAET TPYAHOCTH B IMPAKTUYECKOM NMPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYYHbIE MOJIOKEHHUS;




Or11eHKa KOMITETEHITUHN

XapakTeprucThKa chOpPMUPOBAHHBIX KOMIIETEHITII
5-0ayuipHas mIKaia PAKTEP bopvp

— He (hOpMYIHPYET BBIBOAOB U 000OIICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst s5Kk3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/ [Tepeuyens BonmpocoB (3a1a4) s IK3aMeHa

Kon
WHIUKaTOpa

1 [TJIK: morpemrHocTH peodpa3zoBaHus OJHUX (PUIUIECKUX
BEJIMYMH B JPyTrUe U UX PasHOBUAHOCTU. [IpuHImn paboTel
ocmmutorpad®a AKUIL. Bunbl HanpskeHU B cUCTEME
ynpaiieHus npruoopoM. CocTaB aMIITUTYAHOTO BOJIBTMETPA

[IK-1.3.2

2 MaremMaTHuecKue MOIeH HH(POPMAITMOHHO-H3MEPUTEITBHBIX
YCTPOMCTB JUIsl JBUTATEIbHBIX YCTAHOBOK, TE€JIEBU3NOHHO-
nH(GOPMAIMOHHEIE, TETNIOBU3HOHHBIE, JTa3epHBIE,
PaguoJIOKALIMOHHBIE YCTPOMCTBA U METOBI IIEpEeIadn
CUTHAQJIOB C JAHHBIX YCTPOMUCTB.

[K-1.V.1

3 3ajarolye reHepaTopsl, MOAYJIALIUOHHBIE YCTPOICTBA,
OKOHEYHBIE YCUJIMTEIN MOLTHOCTH.

[IK-1.3.2

4 AHTEHHBIE CUCTEMBI, UX XapaKTEPUCTUKU. MeToibl
Monysuu. Paguonpuemusie yerpoiictsa. [lpuniun paboTst
ocmmutorpad®a AKUIL. Bunbl HanpskeHU B cUCTEME
ynpasiyieHus npuoopom. CocTaB aMIITUTYAHOTO BOJIBTMETPA

[IK-1.3.2

) OcCHOBHBIE CTaHJAPTHI, PETYIHUPYIOIINE TOPSAIOK TOBEPKU
JIEKTPOHHBIX WHTEIUIEKTYaJIbHBIX JATYUKOB

[IK-2.3.1

6 Pamuoonpenenenne mapaMeTpoB JIBUKCHHUS KOCMHUECKUX
anmapatoB. M3mMepeHue 1aabHOCTH, YITIOBBIX KOOPAMHAT,
paguanbHOM CKOpOCTH Ha ocHOBe Y dekrta [lomnepa. Orenka
TOYHOCTH STUX U3MEPEHUI.

[K-1.V.1

7 OcHoBBI TpeoOpa3oBaHus CUTHANIA 1O Teopeme B.
KorenbaukoBa. 5 6a30BbIX KOMIIOHEHTOB, HEOOXOIUMBIX IS
TpaHchOpMaIH U NIEpe/ladil CUTHAJIA Ha JAJIbHUE PACCTOSHUS

[IK-1.3.2

8 JlMcTaHIIMOHHOE YIpaBJIeHHUE MPUOOpaMu ISl KOHTPOJIS
nasneHusi. CHCTEMBI YIIPaBICHHUS U3MEPEHUEM JTaBICHUSI.
Cunbdonsl. 'oppuposannsie MemOpansbl. [ nbkue
nuadparmel. Xnonatouie MmeMOopanbsl. CpaOaThIBaHHE CUCTEM
yIipaByieHUs] 0€30MaCHOCTHI0 MAaHOMETPOB MTPU KPUTUIECKOM
TTOBBIIICHUH JTABJICHUSI.

IIK-1.3.2

9 I[JIK «OBEH», npuHIun KOMMYTalluU ¢ CUCTEMaMHU
U3MEpEeHHs Y CTPOMCTBO, TPUHIIMI IEHUCTBHS, OCHOBHBIE
METPOJIOTHYECKNE XaPAKTEPUCTUKH.

[K-1.V.1

10 OcHoBHble cTanAapTsl 1 O3, perynupyromye paboTsl ¢
M3MEPUTENIbHBIMH YCTPOIICTBAMHU

[IK-2.3.1

Bompocsr (3amaun) s 3aueta / qudd. 3aueTa npejpacrapieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3agaun) ams 3adeta / qudd. 3auera




Ne /1

[Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3adera

Kon
WHINKATOpa

Y4eOHbIM MJIaHOM HE NPEAYyCMOTPEHO

[lepeyeHp TeM UIi KypCOBOTO IPOCKTUPOBAHUS/BBIOIHEHHS KypCOBOH pabOTHI
Mpe/CTaBiIeHbI B Ta0uie 17.
Ta6ymma 17 — [lepedenn TeM 11 KypCOBOTO POSKTUPOBAHMS/BBITIOJIHEHHSI KyPCOBOM paOOThI

No 1/ [TpumepHBIii IepedeHb TeM ISl KypPCOBOTO MPOSKTHPOBAHUS/BBITIOTHCHHS
KypCOBOi1 paboThI

1 Pacyer cuctemsl ynpaBiaeHHUs CEIbCUHAMU

2 Pa3paboTka naTuvka it ynpasieHus: cOopom HHGOPMAIUH ¢ KpyrioMepa

3 Pa3paboTka ynpaBisoniero 1aT4rka CUCTeMoil cOopa BUeon3MepeHuit

4 Pacuer cucremsl ynpasnenus [IJIK

5 Pa3paboTka ynpaBisionero 1aT4yiuka cCUCTeMoii coopa JaHHBIX 00 U3MEPEeHUN
KOJIMYECTBA 00OPOTOB JBUTATEIIS

6 Penelinas 3amura 1 aBTOMaTlKa M3MEPUTEIbHBIX CUCTEM

7 [TpoexTrpoBaHKEe N3MEPUTEINHHON CHCTEMBI COOpa TAaHHBIX AIEKTPOITUTAHUS

8 Pa3paboTka yrnpaBisioero 1aT4iuka CUcTeMoii coopa JaHHBIX 00 U3MEPEeHUN
4aCTOThI

9 Pa3paboTka ymnpaBisioniero naT4rka CUCTeMoil cOopa JaHHBIX 00 U3MEPEHUN
JTABJICHUSI

10 Pa3zpaboTka ynpapiisitoniero qaTanka CUCTeMOM coopa TaHHBIX 00 U3MEPEHUN
npoduiorpada

Bompocsl 1711 mpoBeneHHsT NPOMEXKYTOYHOM arTecTalvu B BHJIE TECTUPOBAHUS

MpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB ISl TECTOB

Ne i/t

ITpuMepHBIii IEpeueHb BOPOCOB /ISl TECTOB

Kon
AHIUKATOpa

1

//Havano Bonpoca: BonpMHuoxBs160p

B T'OCT P 55754-2013 «/3memnwst 3I€KTPOHHOW TEXHUKH.
KommiekcHas cuctemMa KOHTPOJIsl KaueCTBa» HET CChUIOK B
HOPMATHBHBIX JOKYMEHTAX Ha CIETYIONNEeTIOKYMEHTHI: {

~['OCT P CO 10001-2009 MeHenKMEHT KadecTBa.

VY noBieTBOpEHHOCTH TOTpeOUTENEH. Pexomenaaiiu norpasuiam
MOBEJCHMS JJIs1 OpraHu3alui

~['OCT P UCO 10002-2009* MeHeKMEHT OpraHu3aIiii.

VY 10B1€TBOPEHHOCTH NOTpeduTeelt. PykoBoACTBO MO yIpaBIeHHIO
MPETEH3USIMH B OPTaHU3AIIIX

=[IpuHuMn npuMeHeHus TeopeMbl KoTenbHUKOBA,

=[Ipunnun npumeHeHus 3akona byrepa-Jlambepra bepa;

[1K-2.3.1

//Hauano Borpoca: BonpMuoxBri06opYTo Takoe
I'OCT P UCO?{

=["'apMOHM3UPOBAHHBII CTAHIAPT

~TY

~CTII

~MeXrocy1apcBTEHHBIH cTaHAapT

[IK-2.3.1



https://docs.cntd.ru/document/1200073894#7D20K3

//Hagaino Bompoca: BorpMuoxBsi60p

JIMCKpEeTHbIE CUTHAITBI OTICHIBAIOTCS: {

=PemeéTuareivu pyakuusmu —nocienoarenbHoctsmux(nT), roe T =
const — uaTepBal (MepHUo) TUCKPETH3AIINN;

~[IpepriBaromieiics pyHKIMEH, CTPEMSIICIHCS K HYJTIO;
~HenpepriBHOM (W11 KyCOUHO-HEMPEPHIBHOW ) DyHKITHEHX(t);

IK-1.V.1

//Hagano Bompoca: BonpMuoxBr16op VcnbiTanus Ha
HaJIeKHOCTh 000PYI0BAHHUAIIPOU3BOIUTCS COTIIACHO
'OCT:{

=27002-2015;

~53442-2013;

~23345-2013;

~HCT IIPABHUJIbHOI'O OTBCTA;

¥

[1K-1.3.2

//Hauaso Borpoca: BonpMuoxBsi6op

[Tpu ruTaHupOBaHUM UCTIBITAHUS HA HAJICKHOCTH 000PYIOBAHMSI
HEO0XOAMMO PAaCCUUTATh CICTYIOIINETaHHBIC: {

=4acTOTa OTKA30B;

~0JIOKHPOBAHHE OTKA30B;

~BOJIbT-aMIIEPHYIO XapaKTEPUCTHUKY;

~HET PaBHIILHOTO OTBETA;

I1K-1.3.2

//Hagao Boripoca: BonpMuoxBsibopHa ¢oto
M300paxeH: {

=Konseiiepusiit ALIL;

~MHorocryneuarsiid AL

~[Tapamnensubii AL

~Bce 0TBeTHI BEpHBI;

}

IK-1.V.1

//Hauamno Borpoca: BonpMuoxBsi60op

JlaiiTe koppekTHOe onpeneneHue noustuio FMEA -Failure
Mode and Effects Analysis:{

=AHann3 BHUI0B 1 HOCJ'ICI[CTBI/Iﬁ INOTCHINAJIBHBIXOTKAa30B
~AHanu3 pa3IMuHbIX IPoOsieM B paboTe CUCTEM

~AHanu3 BUJIOB U NOCIIEACTBUHN BBEJICHHBIX YIyUIIEHUH
~CrcTeMa 3JIeKTPOHHOT O CYUTHIBAaHUS

¥

T1K-1.3.2

//Hagano Bonpoca: BonpMHuoxBs16op

AHaIIOTOBBIE CUTHAJIBI OTTCHIBAOTCS: {

= HenpepsiBHOH (MJIM KYCOUHO-HEMIPEPHIBHOW ) QyHKITUEHX (t);
~[IpepsiBatorielicst GyHKIMEH, CTpeMsIILEICs K HYITIO;
~DyHKIIHEN TOCTOSTHHOTO MEHSIOIIErOCs BU/IA;

11K-1.3.2




9 //Hauano Borpoca: BorpMuoxBr160op IK-1.V.1
3akonunte (pasy: «/ns npeacraBnenus, nepenaun HOOpabOTKH
nHpopManuy B HHOOPMAITMOHHBIX CUCTEMAaXHCIIOIb3YOTCS
pa3iuuHbIe BUbI CUTHANOB. [1o curnamoM monumMaercs. ..» {
=OU3N4eCKUi TPOIIECC, 3HAYCHUS TAPAMETPOB KOTOPOTO OTOOPAKAIOT
HEKOTOpYI0 HH(popMaIuio nircoodmenue. MuhopmaruBHEIMU
napaMeTpamMH TaKUXCUTHAJIOB MOTYT OBITh aMILTUTY/1a, ITTUTEIHHOCTD,
JacToTa, (hasa;

~@u3ndeckuii mpouecc, 3HaYeHUs TapaMeTpOB KOTOPOTO OTOOPAXKAIOT
HEKOTOpYI0 HH(popMaIuio uircoodenue. MuhopmaruBHEIMU
napaMeTpamMH TAKHXCUTHAJIOB MOTYT OBITh COITPOTHBIICHUE, MOIITHOCTH;
~®Du3ndecKuil mpoiiecc, 3Ha4eHUs TapaMeTpOB KOTOPOTO0 OTOOpaxaroT
HEKOTOPYIO HH(MOpMAIHIO Wi coodmeHne. MHpopMaTHBHBIMU
napaMeTpamMH TaKuX CUTHAJIOB MOTYT OBITh aMILTUTYAA, KPYTAIHNA
MOMEHT,H3TH0A0IIEee YCHUITHE.

}

10 //Hauamno Borpoca: BonpMuoxBsi6opUTo Takoe 11K-1.3.2
JUCKPETHBIN CHTHAI JIOTUYECKOTO
KoHTpoJuepa? {

=KBAHTOBAHHBIN U IPEPHIBUCTHIN

~CHUTHAJI, KOTOPBIU SABISETCS MPEPHIBUCTHIM
~CHTHaJI HETIPEPBIBHBIN

~CUTHAJl KBAHTOBAHHBIN

¥

11 //Hagano Bonpoca: BonpMuoxBs160op L{uppossie I1K-1.3.2
CUTHAJIbI [TPEJICTaBIISIIOT COOO: {

=KBaHTOBaHHbIE 110 YPOBHIO TUCKPETHBIE CUTHAJIBI U ONHCHIBAIOTCS
KBaHTOBAHHBIMHU PEIIETYATHIMU QYHKLUAMHU;

~KBaHTOBaHHBIE IO YPOBHIO aHAJIOTOBBIE CUTHAJIBI M OITUCHIBAIOTCS
KBaHTOBAHHBIMHU PEIICTYATHIMU PYHKIIUSMHU;

~KBaHTOBaHHBIE 10 YPOBHIO TUCKPETHBIE CUTHAJIBI HOITUCHIBAIOTCS
HEKBaHTOBAHHBIMHU PEIICTYATHIMU ()YHKIIHSIMU;

¥

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOUIUXCS 3a0YHON (OPMBI
00ydYeHusI, IpeJICTaBICHbI B Ta0mIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JTanbl (HOPMUPOBAHMS KOMIIETECHIIMM, COJEpKaTCs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMX MOPSIOK U MPOUEnypy
MIPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOW aTTECTAIlMH O0YJaroIINXCs
I'VAIL

11. Metoaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI




11.1. Meroauyeckue yKazaHWs I OOYYarOIIMXCS 10 OCBOCHHIO JIGKITMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEeHHE ydeOHOoro marepuana. HasHadeHune COBpEMEHHOH JIEKIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OpMAIUIO MO TeME, a B OCBOCHUU
dbyHIaMEHTAIBHBIX Mpo0JeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIINX
JOCTHKEHUI HaydyHOU MbIcIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METO/I0JIOTHYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEeKIHs pacKpbIBaeT NOHATHIHBIN armapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBIEHUE O TUCIHUILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCIUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJIy4EHHE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YpPOBEHb
KOTOPBIX OIpEAEseTCs 1eNeBO YCTaHOBKOU K KaXKJJ0M KOHKPETHOU TEME;

— TOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE NPO(ECCHOHATHHO-IENOBBIX  KadecTB, JIIOOBM K  TpPeAMETYy U
CaMOCTOSITEJIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsBIIEHHUE HEOOXOIMMOI0 HHTEpEca, HEOOXOANMMOTrO AJIsi CAMOCTOSTENIbHOM paboThI;

— TONy4YyeHHEe 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha ONMKaMIINe TOIbL;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3IMYHBIX
bopMynupoBKax);

— TIONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSATHH.

JleKIIMOHHBI  MaTepuad MOXET COMPOBOXKIATHCS JAEMOHCTpallMed ClIaiJIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuajga IMpPH MPOBEICHUU KOPOTKUX TUCKyccHid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IEJIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa npeocTaBIeHUs JEKIIMOHHOTO MaTepuaa:
— JIEKIMH COTJIACHO pa3zzenam (Tabi.3) u temam (Tadi.4).

Kypc mamepuana ¢ LMS https://Ims.quap.ru/new/course/view.php?id=5766

11.2. Meroauueckue ykazaHus A OOy4aroIUXcs MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIrIyOuTh u
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOM M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHOM XapaKTEpUCTHKONH OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-TIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

Breinonnenue nabopaTopHbIX pabOT 00ydaromMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUIUINHBL;

— 3aKpeIUIeHHe, pa3BUTHE W JICTAM3allUsl TEOPETHUYECKUX 3HAHWH, MOJYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIUHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3amanne 1 TpeOOBaHUS K IIPOBEIEHUIO JIA00PATOPHBIX padoT



https://lms.guap.ru/new/course/view.php?id=5766

JIaboparopHble pabOThI BBEITIONHSIOTCS COTIACHO TabnuIbl 6 qanHou PIT]]

TUTyIBbHBINA JIMCT OTYETA JOJKEH COOTBETCTBOBATH IIA0JIOHY, MPUBEAEHHOMY B CEKTOpPE
HopmatuBHO#M gokymenTaru I'Y AIT https://quap.ru/standart/doc

OdopmiieHre OCHOBHOHM YacTH OTYeTa JOJDKHO OBITH O()OPMIIEHO B COOTBETCTBHH C
['OCT 7.32-2017. TpeGoBaHusi IpUBEACHBI B CEKTOpEe HOPMAaTUBHOW aokymeHTanuu ['YAII
https://quap.ru/standart/doc

[Tpu hopmMupoBaHUM CHIMICKA HCTOYHUKOB CTYJCHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu cranaapta ['OCT 7.0.100-2018. ITpumepsr opopmiieHHsT CIMCKAa UCTOYHUKOB
HpUBENICHBI B CEKTOpe HOpMaTUBHOM nokymenTauuu ['Y ATl https://guap.ru/standart/doc

s nabopamopHuix pabom pekomeHOyemcsi UCNONb308AMb  Cledyowue HAYUHble
UB0AHUAL:

e K.B. Emudanues. T.IL.Mwumypa. Metpomorus u paauousmepeHusi. OcoOeHHOCTH
U3MEPEHUs] TMEePEeMEHHOTO HampsokeHust pasHbiX (Gopm (Mertoauueckue ykazaHHsS K
BBITMIOJHEHUIO J1abopaTopHoii paboTsl) M3a-so CII6.: PULL T'YAIL 2021. 24c

o K.B. Enudannes. T.I.Mumypa. Metposnorus u usmepenus. Vccnenoanue
HEMPEPBIBHBIX CUTHAJIOB C MOMOIIBI0 ociimuorpada.(Metoandeckue ykazaHus K
BBITNOJIHEHUIO J1abopaTopHoi padoTsl) M3a-so CII0.: PULL I'VAIL 2020. 32¢

11.3. Meroauueckue yKa3aHusA [UIS OOYYAIOUIMXCS IO MPOXOXKICHHIO KYpCOBOTO
POEKTHUPOBAHUS/BBINOIHEHUS KypCOBOW pabOTHI

KypcoBoii mpoekr mnpoBomuTCs ¢ 1enblo (OPMUPOBAHHS Y OOYYAIOUIMXCS OIBITa
KOMIIJIEKCHOT'O peIIeHUs] KOHKPETHBIX 3aJad Npo(ecCHOHANbHON esTeNbHOCTU: pacueTa U
IIPOEKTUPOBAHUS MU3MEPUTEIBHOTO YIPABISAIOIIETO YCTPOMCTBA C YYETOM IIPEABAPUTEIBHOIO
pacuera AUX u @YX, pacuera HaJIe)KHOCTH, a TaKXe pa3pabOTKH MMEYaTHOW IUIaThl M KOpITyca
npubopa.

KypcoBoii mpoexT/ paboTa mo3BosieT 00ydaronemMycs:

CdopmupoBaTh HaBBIKM IKOHOMUYECKOTO M TEXHOJIOTUYECKOTO pacyeTa MpuOOPOB COTJIacHO
tpeboBanusm ECKJI u ECIIJl, npoBoauTh mpeaBapuTeNbHbIH NAaTEHTHBIM TMOUCK aHAJOIOB,
IPOBOAMTH PACUET OKYMAeMOCTH NMPOEKTa, YTO TAaKKe MO3BOJIIET (OPMUPOBATH NOHUMAHUE Y
CTYACHTOB aKTYyaJIbHOCTU M MHTEJJIEKTyalbHON YHUKAJIBHOCTU pa3pabaTbiBaeMoro npubdopa. B
XO0Jle BBINOJHEHUS IMpoeKkTa Yy oOydaromerocs QOpMHUpPYETCsl NOHSTHE NPOEKTUPOBAHUSA
YCTPOMCTBA € HYJIEBOTO LIUMKJIA U 10 (DUHAIBHOTO BBITyCKa CEpUHHON MPOIYKIIMHU, COTIACHO
COBPEMEHHBIM TEXHOJIOTUYECKUM U SKOHOMUYECKUM PEaTUsIM.

CTpyKTypa NOosICHUTEIbHOM 3aMCKU KYPCOBOTO MPOEKTa/ pabOThI

e TuUTynBHBIN JUCT U JTUCT NHAUBUAYAIBHOTO 3aJaHUS

e AHHOTanus. AKTYalbHOCTb IIPOEKTA

e [laTeHTHBIN MOMCK aHAJOTMYHBIX TEME KypCOBOM paboTe M3MEPHUTENbHBIX YCTPOICTB
yIpaBIeHUSA

e Pacuer HaexKHOCTH TIpeoOpa3oBaTes U ONpeiesieHUue NapaMeTpoB MPeI0XpaHUTENs

e Pazpaborka meuwaTHoW  1uiathl. [IpencraBieHHe  OCHOBHBIX  IapaMeTpOB
U3MEPUTENIBHOTO MTpeodpa3oBaTeis

e lccnenoBanue wusMmepurenbHoro mnpeodpasosarens B cucreMe MULTISIM wnn
LABVEW.

e Pacyer ®UX u AUX

e OmnucaHue BO3MOKHOCTEW KOMMEpIMAIN3aLUU IPOEKTa

e Pazpabotka yepTexa Kopiyca npeodpazoBatess



https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

e Pazpabotka yepTexa MeyaTHOH MIIATHI
e Paspabotannas cxema B Multisim

e Paspabotka cnenuduranuu

e 3aKIrOYeHUE

TpeGoBanusi K 0HOPMIICHUIO TOSICHUTEIHHON 3aMMCKH KYPCOBOTO MPOEKTa/ pabOThI
KypcoBoii npoekT odopmiisieTcs: coriiacHO cTaHAapTaM YHUBEPCUTETA
https://guap.ru/standart/doc

TeMbl KypCcOBBIX MPOEKTOB MpeAcTaBiIeHbI B Tabmuie 17 Texymero PIT]]

11.4. Mertoauueckue yKazaHus JUIsl OOYYAIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeiICTBEHHOTO
YUYaCTHSI.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBITTONTHEHUSI CaMOCTOSATEIBHON padOTHI, Y 00ydaromerocss (popMHUpPYETCs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATHU3AllUH HpI/IO6p€Ta€MI)IX 3HaHI/II71, O6CCHC‘-II/IBa€T BBICOKHH
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYYCHHS, IIOMOTAeT TIOJYYUTh HABBIKH TTOBBINICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MeToauyeckUMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METONYECKHI MaTepHall 1o AUCIHUILTHHE

K.B. Enughanyes. T.I1. Muwypa. Memponoeus u paouousmepenus. (yiebHo-memoouueckoe
nocobue)Hz0-6o0 CIIo.: PUI] I'VAII, 2020.79 ¢

11.5. MeTtoauueckre yKazaHus JUIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJIb KadyecTBAa 3HAHUU
00yYaroImuxcsi, OCYLIECTBISEMOr0 B TEUEHHUE CEMEeCTpa C IIeJIbI0 OLEHMBAHUS XO0/a OCBOCHUS
JTUCIUIUIAHBI.

Texywuii KOHMPOL ycnesaemocmu gedemcs ¢ NOMoub0 mecmogo2o mamepuaoa 6 LMS

https://Ims.quap.ru/new/course/view.php?id=5766

11.6. MeToauveckue yKa3zaHUs JUIs OOyYaIONIUXCS MO TPOXOXKICHHUIO IMPOMEKYTOTHON
aTTeCTalUu.

[IpomexxyTounast ~ aTTecTamsi  OOyJaroOmIUXCs  MPEAyCMaTpUBAaeT  OIICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs Mo auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYarIIUMCA B IPOIECce
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PaboThl, CHOCOOHOCTH
MPUMEHATh MX JJIs pEHIeHUs MPAKTHUYEeCKUX 3a7ad. JK3aMeH, Kak TMpPaBWIO, MPOBOJUTCS B
NepuoJl HK3aMEHALMOHHOM CECCMM U 3aBEpIIAETCS aTTECTAMOHHOM OLIEHKOH «OTIIMYHO,
«XOpOILIOY», «YAOBIETBOPUTEIHHOY, HEYAOBIECTBOPUTEIHHO.


https://guap.ru/standart/doc
https://lms.guap.ru/new/course/view.php?id=5766

Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




