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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

METPOJIOT YA, CTAHIAPTU3SALINA 1 CEPTUOUKALIA

HanpaBnenne noaroToBku [1] 14.03.02 SAnepHbie Pu3nKa U TEXHOJIOTHH
(cmennanbHOCTD)
Eﬂ

ﬁ E < 134 Lg )E E

2 < s < o

2 I s = 2 5 .
= |2 €5 |5 |£Z e L2 E g s | ZE
= o = T | B = Z s =z3 % = T S
3 S = = s = g E e 2= 4q " - s &8

SO g 9 = = e . e % d U =¥ 2 =g
= ) =9 2 S = © o S S H =
o 2a | L 5 o = & 2 g A 1) S o &
o =2 | O |’ =S |BRF | m=E30 = S Z 5
5 2 72 18 18 0 36 0 3
Uroro |2 72 18 18 0 0 36 0




AHHOTALMS

B kypce ocBeniaroTcsi OCHOBHBIE pa3zeiibl METPOJIOTUH, TEOPUS U3MEPEHUN, BEPOSITHOCTHBIN U

MH()OPMAIMOHHBIM MOAXOJT K OILEHKE TMOTPEeIIHOCTEH,

0o0paboTka pe3yJIbTaTOB H3MEPEHUS:

COBPCMCHHBIC JJICKTPOHHBIC HpI/I60pI>I U UX NPUMCHCHHUC IJId ueneﬁ HN3MCPCHUSA DJICKTPHUIYCCKUX

BCIINYHNH.

1.

IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

B KYypC€ OCBCHIAOTCA OCHOBHBLIC Pa3CJibl MCTPOJIOTHH, TCOPUA HBMCPCHHﬁ, BGPOHTHOCTHHﬁ n

MH(OPMALIMOHHBIA TOAXOJ K OIEHKE MOTPelIHOCTeH,

00paboTKa pe3ysbTaTOB HM3MEPEHHUS:

COBPCMCHHBIC DJJICKTPOHHBIC HpI/I60pLI U UX NPUMCHCHHC IJId neaeun HU3MCPCHUSA DJICKTPHUICCKUX

BCIINYHUH.

2.

MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

Hacrosias yyeOHas AUCUUIUIMHA ABJIsSETCS 0a30BOM IIPU MOJATOTOBKE CTYAEHTOB MH)KEHEPHO-

¢u3znyeckoro npopuist, CHEHUATUZUPYIOMUXCS B O00JACTH HCCIENOBAaHUS DIEKTPOPU3NUECKUX

MPOIIECCOB  MUKDO,

HAHO, HWMIYJbCHON H

CHJILHOTOYHOU

JNEKTPOHUKHU, a

TaKXkKe IpHU

KOHCTPYHUPOBAHHUH 2JIEMCHTOB aBTOMATUKH, 3JICKTPOHUKHU U YCKOPHTGHBHOﬁ TCXHUKHU.

3.
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHatbHble KOMIETEHIHH:

®OPMUPYEMBIE KOMIIETEHIIUU U ITVNTAHUPYEMBIE PE3YJIbTATbBI

| KOI{ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOPA JOCTMIKCHUS KOMIICTCHIIUN

[TpodeccuonanbHble KOMIETEHIMM B COOTBECTBUU C 3aJadaMd U oObekTamMu (001acTsaMHU
3HaHUI) TpoecCHOHATHLHOM e TEFHOCTH:

3anaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

O0BEeKT WM 00J1aCTh
3HAHUSA

Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

Konx n HaumeHnoBanue
npodeccuoHAIbLHOM
KOMIIeTEHIUM;
OcHoBaHue
(mpogeccuoHAIBLHBIN
cranaaprt-I1C, ananu3
OIbITA)

Koa un
HAHUMEHOBAaHHE
HHINKATOpPA
AOCTHAKECHUS
npogeccuoHaIbLHOM
KOMIIeTEeHIIUH

W3yYECHUE U aHAINU3 MaTeMaTU4eCKue ITK-1 [1] - Ciocoben 3-1IK-1[1] - 3HaTH
Hay4YHO-TEXHUYECKOMN MOJEIH ISl HCII0JI30BaTh HAYYHO- | OT€YECTBEHHBIN U
nH(popManuy, TEOPETUYECKOTO U TEXHHYECKYIO 3apyOeKHBIN OTBIT IO
OTEYECTBEHHOTO U JKCIEPUMEHTAIBHOIO uH(bOpMaIHIO, TEMaTHKe
3apy0eKHOTO OMbITA IO | UCCIICTOBAHUIMA OTEYECTBEHHBIN U HUCCIEN0BAHUA,
TEMaTHKe O00BEKTOB, YCTAHOBOK U | 3apyOeKHBIH OIBIT 110 COBPEMEHHBIE
HCCIIE0BaHUS; CUCTEM B 00JacTH TEMaTUKE KOMIIBIOTEPHBIE
MaTeMaTHYECKOe (bu3MKH s7ipa, YacTHIl, UCCIIEe0BaHMs, TEXHOJIOTHH U
MOJICJTIMPOBAHUE SIEPHO-PUBNIECKUX COBpPEMEHHBIE nH(OpMaIMOHHBIE




MPOLIECCOB B 0OBEKTOB
Ha 0a3e cTaHJapTHBIX
MaKeTOB
ABTOMAaTU3UPOBAHHOT'O
MIPOEKTUPOBAHUS U
HCCIEIOBAHNH;
MpOBEICHUE
IKCITIEPUMEHTOB TI0
3aJlaHHOW METO/IHKE,
COCTaBJICHUE OMTUCAHHUS
MIPOBOMMBIX
HUCCIIEIOBAHUN U aHaJIN3
pE3yNbTaTOB;
IIOATr0OTOBKA JAHHBIX
JUTSL COCTABIICHUS
0030pOB, OTUETOB U
HAyYHBIX TTyOIHKaIHiH,
y4acTueC BO BHCAPCHUU
pEe3yNbTaToOB
HUCCIIEIOBAaHUN U
pa3paboTok

cOop u aHaM3
MH(OPMALIMOHHBIX
NCTOYHUKOB U
WCXOJHBIX TaHHBIX JJIs
MIPOCKTUPOBAHUA
prOOPOB U YCTAaHOBOK;
pacuer u
MIPOEKTUPOBAHHE
JIeTajiel U y3JIOB
prOOPOB U YCTAHOBOK
B COOTBETCTBHUHU C
TEXHUYECKUM 3aJJaHUEM
C MCIOJIb30BaHUEM
CpencTB
aBTOMaTHU3alunuu
MPOEKTUPOBAHHS,
odopmiteHne
3aKOHYEHHBIX
MIPOEKTHO-
KOHCTPYKTOPCKHX
pabort

YCTaHOBOK.

MIPOEKTHBIN
YCKOPUTEIH
3apsHKCHHBIX YaCTHIL,
AIIEKTPOHHBIC CUCTEMbI
STCPHBIX M (PUZNIECKUX
YCTAHOBOK, CHCTEMBI
aBTOMAaTHU3UPOBAHHOTO
yIPaBICHUS SIIEPHO-
bu3nvecKkuMu
YCTaHOBKaMH,
paaraluoHHbIe
TEXHOJIOTHH B
MeIUIHE

KOMITBIOTCPHBIC
TEXHOJIOI'UHU U
uH(POpPMaIMOHHBIE
pecypchl B CBOEH
npeaMeTHON obracTu

OcHosanue:
[TpodeccrnonanbHBIM
cranzaapt: 40.011

[IK-4 [1] - Cnocoben k
pacuety u
IPOEKTUPOBAHUIO
3JICMEHTOB CHUCTEM B
COOTBETCTBUU C
TEXHHYECKUM
3aJJaHuEM,
TpeOOBaHUSIMU
0€30IIaCHOCTH H
npuHunamu CDIO

Ocnosanue:
[TpodeccronanbHbIM
crangapt: 40.011

pecypchl B CBOEH
MpeAMETHOM 00J1acTH,

;
V-TIK-1[1] - ymeTts
WCII0JIb30BaTh
HayYHO-TEXHUYECKYTO
uHpOpMaIHIO,
OTEYECTBEHHBIN 1
3apyOeXHBIN OTBIT MO
TEMaTHKe
HccIeA0BaHus,
COBPEMEHHBIC
KOMITbIOTE€pPHBIE
TEXHOJIOTHH U
nH(pOpMaIMOHHBIE
pecypchl B CBOEH
MpeIMETHOM 00acTH;
B-TIK-1[1] - BnageTs
COBPEMEHHBIMU
KOMITBIOTEPHBIMA
TEXHOJIOTHSIMH U
MeTOJaMu
WCII0JIb30BaHUS
MH(pOPMAITMOHHBIX
pecypcoB B CBOEH
MpeAMETHOM 00IacTH

3-11K-4[1] - 3HaTh
TUTIOBBIE METOJIUKU
TUTAHUPOBAHUS H
MIPOEKTUPOBAHUS
CUCTEM ;
V-TIIK-4[1] - ymeTtb
WCTIOJB30BATh
CTaHJIapTHHIE
cpeacTaa
aBTOMAaTHU3AINH
MIPOCKTHPOBAHWS;;
B-I1K-4[1] - B1ageTh
METOZaMHU pacyera u
MIPOEKTUPOBAHUS
JIeTajiel U y3JIOB
puOOpoB U
YCTaHOBOK B
COOTBETCTBUH C
TEXHHUYECKUM
3a/laHueM ,
TpeOOBaHUSIMU
0€30MacHOCTH U
npuHuunamu CDIO

4. BOCIHUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI




Hampasnenus/uenun
BOCITUTAHUS

3agauym BocriuTaHus (Kos)

BocnurarenbHbIl TIOTEHONA JUCHUIIINH

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

HaumenoBanmue
pasnesa yueOHOM
AUCHUILTHHBI

Ne
.1

Henenn

Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlaGopaTopHble
padoThbl, yac.

O0s13aT. TeKymmii

KOHTPOJIb ((popma*,

HeJeJs )

MakcuMaJabHBIN

0aJu 3a pasgen™*

pa3nena (popma*,

ATTecTanus
HeJeJIs)

Nuaukaropsl
OCBOCHHUS

IKOoOMIOeTAeHIIAA

5 Cemecmp

1 IlepBb1it pasgen

9/9/0

N
(V)]

=
by
o0

2 Bropoii pa3aen

9-16

9/9/0

25

K.p-16

IK-1,
3-TIK-

V-
I1K-4,
B-
I1K-4

HUmoeo 3a 5 Cemecmp

18/18/0

50

KonTpoabhbie
MepOonpusiTUs
Cemectp

3a 5

50

B-
TIK-4,
3-TTK-

V-
TK-1,
B-
TK-1,




I1K-4

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS

** — cyMMa MakCHMaJbHBIX OaiioB JoinkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W

(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAlluU Pa3elioB:

Oo6o03na | ITos1HOe HanMeHOBaHME
YeHHe
K.p KoHnTtposbHas pabota
3 3auer
KAJIEHJIAPHBIN IIIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
" Jac. , yac. yac.
5 Cemecmp 18 18 0
1-8 IlepBblii pa3aen 9 9 0
1 3HauyeHMe MeTPOJIOTHH, CTAHJAAPTH3ALMHU U cepTudukanuu | Beero ayIuTOpHBIX 4acoB
B Iporpecce HayKH, TeXHnKkH. OCHOBHbIC MOHATHS, 2 |2 [0
CBsi3aHHBbIE ¢ 00beKkTaMH u3Mepenus. Teopernyeckas, Ownnaitn
NPHUKJIAAHAS ¥ 3AKOHOJATeJIbHAsI METPOJIOT . 0 0 0
I'ocynapcrBenna
3Ha4yeHrue METPOJIOrHH, CTAaHAAPTU3ALNHN U CePTU(DUKAIIIH B
nporpecce HaykH, TeXHUKH. OCHOBHbBIE IOHSTHS, CBS3aHHBIE C
o0beKkTaMu u3MepeHus. TeopeTnueckas, NpUKIagHas U
3aKOHOJIaTeIbHas METPOJIOTH. ['0Cy1TapCcTBEHHAs CHUCTEMA
oOecrnieueHus eMHCTBA u3Mepenus PO.
2 OcCHOBHBIE XapaKTePUCTUKHU PU3HMYECKUX MPOLIECCOB: Bcero ayiuTopHsbIX 4acoB
AeTEPMUHUPOBAHHBIX M cay4aiHbIX. Knaccnpukanus 1 | 1 | 0
METO/I0B H CPEICTB U3MEPEHUH JIEKTPHUYECKUX Omnunaiin
OCHOBHbBIE XapaKTEPUCTUKU (PU3NUECKUX ITPOLIECCOB! 0 0 0
J€TEPMUHUPOBAHHBIX U ciyuyaiiHbIX. Kitaccudukanus MeTo10B
U CPEICTB U3MEPEHUN WIEKTPUUECKUX
3 Buasbi uamepennii. CTpyKkTypHasi cxeMa M3MepPeHUil u Bcero ayiutopHbIx 4acoB

aHaJIN3 norpemHocTei usmMepenusi. Ciy4yaiinbie u
CHCTEeMaTHYeCKHe MOrPelIHOCTH. BeposiTHOCTHBIE OCHOBBI
aHAJIN3a CIyYailHbIX MOrPelIHOCTelH. 3aKOHBI
pacnpeneeHus1 CaIy4YalHbI

Bunel n3mepenuii. CTpyKTypHas cCXeMa U3MEPEHUI U aHAIN3
norpentHocTei namepenus. CoydaifHple U CUCTEMaTHIECKUE
MIOTPEIHOCTH. BEpOATHOCTHBIE OCHOBBI AHAJIN3A CIIyYalHBIX
MOTPEIIHOCTEeN. 3aKOHBI pacIpeIeIeHUs CIIyYailHbIX
norpemHocTel. [IpsiMble OTHOKpaTHBIE paBHOTOYHBIE
n3MepeHHsl. MHOTOKpaTHbIE PABHOTOYHBIE U HEPABHOTOYHBIE
u3Mepenus. O6paboTKa pe3ysbTaToB U3MepeHus. TOUHOCTb,
MIPABWJIBHOCTH U (hOpMa MpeICTaBICHUsI pe3yJIbTaTOB

1 | 1 | 0
Omuiaiig
0 0 0




W3MEPEHHSL.

4 KocBennbie usmepenusi. [IorpemHocT KOCBEHHbIX Bcero ayutopHbIx 4acoB
u3Mepennii. Kpurepuii HHYTOKHBIX MOrPEeLIHOCTEM. 1 | 1 | 0
CymMmupoBanue norpemnocrteil. Ungopmanmonnsie Owunaiin
OCHOBBbI AHAJIM3A CJIyYaHHbIX NOrPEeLIHOCTel. 0 0 0
Knaccupukauus u CTpyKTYpa nocTpo
KocBennbie nzmepenus. [1orpemHoCTH KOCBEHHBIX
n3Mepenuil. Kpurepuii HU4TOXKHBIX TOTPEUTHOCTEH.

CymmupoBanue norpemnrHocteit. MHpopManmoHHbIe OCHOBEI
aHanM3a ciydalHbIX norpemnocteil. Knaccudukarus u
CTPYKTYpa IOCTPOEHUSI JIEKTPOHHBIX NTPUO

5 AHaJjioroBble M HM(poBbIe H3MEPUTEIbHbIE TeHEPATOPbI Bcero ayutopHbIx 4acoB
CHHYCONAAJBHBIX K0J1e0aAHUI — HU3K0YACTOTHbIE U 1 | 1 | 0
BBICOKOYAaCTOTHbIe. UMIIyJIbCHBIE TeHepaTopPhI. Ownnaitn
I'eHepaTopbl CHTHAIOB crieNMAJILHON () OPMBI. 0 0 0
AmnanoroBblie 1 IU(POBBIE U3MEPUTENBHBIE TEHEPATOPHI
CHHYCOUJAJIbHBIX KOJIEOAHNH — HU3KOYACTOTHBIE U
BBICOKOYACTOTHBIE. MIMIyJIbCHBIE TeHEepaTOpbl. I 'eHepaTopbl
CUTHAJIOB CIICIUAIBHON (hPOPMBI.

DneKTpOHHBIE TPUOOPHI, U3MEPSIOLIUE TapaMETPhI U
XapAKTEPUCTUKHU NIEKTPUYECKOr0 CUTHAJIA.

6 JIByXKaHaJIbHbIE AHAJIOTOBbIe ocuyIorpagol. OcHoBHbIe | Beero ayauTopHBIX 4acoB
y3Jbl. Peskumbl padoTbl. BHyTpeHHSISI 1 BHEIIHSAS 1 | | | 0
cuHxpoHusauus. TpedGoBaHusi, npeabsiBisieMble K BIOOPY | Ounaiin
ocuuiIorpaga u ero MeTpoJIOri4ecKue XapaKTepuCTUKH. | () 0 0
JIByxKaHaJbHBIE aHAIOTOBBIE ocIuiorpadsl. OCHOBHBIE
y37b1. Pexumbl paboTel. BHyTpeHHss1 1 BHEIIHSS
cUHXpoHu3anus. TpeGoBaHusl, MPeaAbIBIsEMbIE K BHIOOPY
ociuiorpada 1 ero MeTpOJIOrHYeCKHe XapaKTePUCTHKH.

7 u¢posBbie AByXKaHAIbHBIE OCHMLIIOTPAdbI. Bcero ayiutopHbIX 4acoB
IIpeumyiecTBa U HEIOCTATKH B CPABHEHUH C 1 | | | 0
aHAJIOrOBLIMU. JIroMuHO(pOpPHBIE 0OcIIU/LIOrPAPBI. Owunaiin
[Mudpossie AByxKaHaIbHBIE ocuIOrpadsl. [IpenmymectBa u | () 0 0
HEJOCTaTKU B CPABHEHUHU C aHAIOTOBBIMU. JIFoMuHO(OpHBIE
OCIMILIIOTpadBbI.

8 Metoabl n3MepeHHs TOKA M HANIPSIKEHUsI. AHAJIOTOBBIE Bcero aynuTopHBIX 4acoB
3JICKTPOHHBbIE BOJILTMETPbI IOCTOSTHHOI'0 U NIEPEMEHHOI0 1 | 1 | 0
ToKa. [lorpemnocTn n3mepenni, BaussHue Gopmbl KpuBoOil | OHaiin
H3MepPseMOro HANpsKeHUs1 HA IOKA3aHUS BOJILTMETPOB. 0 0 0
Mertoabl U3BMEpEeHHsI TOKA U HATIPSKEHUS. AHaJIOTOBbIE
3JIEKTPOHHBIE BOJIBTMETPHI IOCTOSIHHOTO U IIEPEMEHHOT0 TOKA.

[Torpemnoctu u3mMepenuii, BusHue GopMbl KpUBOKH
M3MEPSIEMOr0 HaNPsHKEHMS Ha OKa3aHMsI BOJIBTMETPOB.

9-16 Bropoii paznen 9 9 0

9 [udgpoBsbie BOIbTMETPbI NOCTOSTHHOIO U NIEPEMEHHOT0 Bcero ayiutopHsIX 4acoB
Toka. AIII ¢ ko0, BpeMsl, YaCTOTHO — HMITYJIbCHBIM 1 | 1 | 0
npeodopaszoBanuem. L{ludpposbie BOJIbTMETPHI € Ownnaiin
ABYXTAKTHBIM HHTEIPUPOBAHNEM. AIJIMTUBHbIE H 0 0 0

MYJIbTHILIMKATHBHBIE COCTABJISA

[{udpoBsie BOIBTMETPHI OCTOSHHOTO U IEPEMEHHOT0 TOKA.
AIII ¢ koo, Bpemsi, 4aCTOTHO — UMITYJIbCHBIM
npeoOpa3oBanueM. LluppoBbie BOIBTMETPHI C IBYXTAKTHBIM




WHTETPUPOBAHUEM. A ITUTHBHBIC U MYJIbTUILINKATUBHBIE
COCTaBJISIFOLIHME MOTPEIIHOCTH HU(PPOBBIX BOJHTMETPOB.

10 MeTtoabl M MOTPEIHOCTH U3MEPEeHHsl YaCTOThl, BpeMeHHbIX | Bcero ayiuTopHbIX 4acoB
HHTEPBAJIOB, (a3bl. 1 |1 [0
MeTo1pl U TOTPELIHOCTH U3MEPEHMSI YACTOThI, BDEMEHHBIX Omnutaiin
MHTEPBANIOB, (a3bl. 0 | 0 | 0

11 MeToabl ¥ OTPEIHOCTH U3MEPEHHS apaMeTPOB Bcero ayiutopHsIX 4acoB
KOMIIOHEHT JICKTPUYECKUX Lelei. 1 | 1 | 0
Metoasl 1 TOTPENIHOCTH U3MEPEHUS TAPAMETPOB KOMIIOHEHT Omnitaiia
SIEKTPUYECKHUX IETIEH. 0 |0 | 0

12 ABToMaTu3auus usmMepennii. UsmepurtesibHble CHCTEMBI, Bcero ayiutopHbIx 4acoB
CTPYKTYpPa NOCTPOEHHUs, YCJIOBHUSA COBMECTUMOCTH. 1 | 1 | 0
CoBpemMeHHbIe NPpUOOpPHBbIE HHTEP(eiichl U X Owunaiin
xapakTepucTuku. @yHKINH, BHINOJTHSIEMbIe 0 0 0
MHKPONPOLECCOPAMH B 3JIEKTPOHHBIX
ABTomaTu3zanus u3MepeHuil. i3amMepurenbHble CUCTEMBI,

CTPYKTypa OCTPOEHUS, YCIOBUS COBMECTUMOCTH.
CoBpemenHble TpuOOpHBIE HHTEP(EHCH U UX XapaKTEPUCTUKH.
@yHKIMH, BBIIOJIHAEMbIE MUKPOIIPOLIECCOPAMU B
AJIEKTPOHHBIX U3MEPUTENBHBIX CUCTEMAX.

13 IIyTH yay4imeHust METPOJIOTHYECKHUX XapaKTePUCTUK Bcero ay1utopHsIx 4acoB
npudopoB ¢ MUKpomnpouneccopoM. Mukponpoueccopbl B 1 | 1 | 0
M (PPOBHIX MyJIbTHMETPAX, YACTOTOMEPAX, MOCTAX Ownnaitn
MepeMEeHHOr0 TOKa, Jorrepax, ocuujiorpagax. 0 0 0
AHATHU3aTOP JIOTHYECKUX
[IyTu ynydieHuss METPOJIOTUYECKUX XapaKTEPUCTHK IPpUOOpPOB
C MHKpoTMpoleccopoM. MUKporpoieccopbl B IUPPOBBIX
MYJIBTUMETPAX, YACTOTOMEPAX, MOCTAX MIEPEMEHHOTO TOKA,
jorrepax, ocuuiuiorpadax. AHaIU3aTOp JIOTHYECKUX
COCTOSIHMM U BpEMEHHBIX TUarpaMM Ipu TECTUPOBAHUU
1M (POBBIX YCTPOMCTB.

14 BupryanbHble npudopbl HA OCHOBE NEPCOHAIBHOIO Bcero ayuTopHsIX 4acoB
koMnbloTepa. Berpoennsie B IIK 1 BHemHue ycTpoiicTBa 1 | 1 | 0
cOopa 1aHHbIX. BupTyanbHble IByXKaHaJIbHbIE Omnutaiin
OCHUJIIIOrPa(bl, AaHAIM3ATOPbI CHEKTPA YaCTOThI, 0 0 0
MYJbTHMETPbI, H3MePUTEJIbH
BuptyanbsHble npubopbl Ha OCHOBE NEPCOHATBHOTO
koMmmbioTepa. Berpoennsie B [1K u BHenHME yeTpoiicTBa coopa
TaHHBIX. BUpTyanbHbIe ABYyXKaHAIbHBIE OCIMILIOTpadBbI,
aHaJIN3aTOPbI CIIEKTPa YaCTOThI, MyJIbTUMETPHI,

M3MEPUTEIIbHBIE TEHEPATOPBI.
15 I'ocynapcrBeHHas cucreMa cranaaprusauuu. OCHOBHBIE Bcero ayutopHsIX 4acoB

NPUHIHUIBI B MeTOAbI cTanAapTu3annu. Kareropuu u Buabl
cranaaproB Poccuiickoit @exepanuu. 'ocyrapcTBeHHbIE U
oTpac/ieBble CHCTeMbI CTAaHAAPTOB. ['ocy1apcTBEHHbIN Ha
lNocynapctBennas cuctema ctangaptuzanui. OCHOBHBIE
IIPUHLIMIIBI U METOIbI CTaHAapTU3auuu. Kareropuu u BUbl
cranaaproB Poccuiickoit denepanuu. I'ocy1apcTBEHHbBIE U
OTpacJIeBbIE CUCTEMBI CTaHAAPTOB. ['0cynapcTBEHHBIN HAA30p
3a coOmoaeHneM ctanaapToB. OCHOBHBIE BOTIPOCHI
CTaHJApPTH3alMU B O0JIACTSX: JIEKTPOHHOMN TEXHUKH,
MHKPOIJCKTPOHUKH, CUCTEM daBTOMATUYCCKOT'O YITPABJICHHUA U

1 | 1 | 0
Omiaiig
0 0 0




BBIYUCIUTEIBHON TEXHUKH. MG)KILYHapOI[HaSI opraHusanus 1o
crangaptusainuu ("International Organization for
standardization" - UCO).

16

I'ocynapcrBennasi cucrema ceprupukanuu. TepMuHbI 1
onpeneaeHusi. OpranuzannoHHas 6a3a cepTuUKaLUM.
O0nbekThI ceprudurkanmnu. [lopsaaok npoBeneHus
ceprupukanun. Opransl no cepruguKanuu u
HCNbITaTe/IbHbIE J1a0opaTopu

I'ocynapcTBenHas cucrema cepTuukanuy. TepMUuHbI 1
onpeneneHus. OpranuzanuonHas 6a3a cepTH(UKAIINH.
OO6nbexThl cepTuduranuu. [lopsaaok nposeaeHus
ceptudukanmu. Oprassl Mo cepTUPHUKALUU U UCTIBITaTEeIbHbIC
nabopaTopuu. AKKpeIuTalus B OpraHax o cepThu(uKaluu.
CepTtudukaius cucTeM KauecTna.

Bcero AYAUTOPHBIX YaCOB

2 |2 |0
Omnuiaiig
0 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OIIIINIA:

Oo6o3una | [loiHOe HaMMeHOBaHMe
YeHHue

OK OJNEeKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepHan
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Bunieo-marepuasl

AM AyJiMo-MaTepualibl

[Ip3 [Ipe3enTaunu

T Tectbl

5CM OJIEeKTPOHHBIE CIIPaBOYHbIE MAaTEPUATIb
ncC WNHTEpaKkTUBHBIN CAUT

TEMBI ITPAKTUYECKUX 3AHATUIN

Heneaun

Tembl 3ansiTuii / Conepxanue

5 Cemecmp

1-2

1. Cemunap. [lapameTpbl aHAJIOTOBBIX CUTHAJIOB.

1. 3Ha4yeHus1 CUTHAJIOB Pa3IMYHON (OPMBI: MTHOBEHHOE,
cpeaHee, CpeTHEBBIIPSIMIIEHHOE, CPETHEKBAIPATUYECKOE,
aMIUIATYTHOE.

2. Tunbel aMIiepMeTpOB U BUJIbI 3HAUCHUH, HA KOTOPBIE OHU
pearupyroT, ypaBHEHHUE IIKaJIbl MArHUTOAIEKTPUYECKOTO
MUKpOAMIIEpMETPA.

3. CXeMbl 2JIEKTPOMEXaHNYECKUX BOJIBTMETPOB ITOCTOSSHHOTO
MIEPEMEHHOT0 TOKA.

4. Anroput™ pacueTa oKa3aHU aMIIEpMETPOB U
BOJILTMETPOB IIPH HECHHYCOUJAILHOM cUrHaie. Beenenue
IpagyUpOBOYHBIX ITOIPABOK.

5. PacueT noka3aHuii BOJIbTMETPOB U aMIIEPMETPOB C
Pa3NIUYHBIM NIPE0OPA30BAHUEM JIJIsl CUTHAJIOB PA3InYHOMN
(GbOpMBI: IPSAMOYTOJIbHBIE UMITYJIBCHI, IBYXITOJIIPHBIE
IIPSIMOYTOJIBHBIE UMITYJIbCBI, TPEYTOJIBHOE HAIIPSKEHUE,
nui000pa3Hoe HalpsHDKeHHe, CHHYCOH1a, CUHYCOH 1A TToCTie
OJIHONOJTYIIEPUOAHOTO BBIIPSAMIICHHUSL.

2. Cemunap. Paziuunble BUIbI Pa3BepPTOK ocuuiorpadga.




Biansinne BXOJHOI0 CONPOTHBJICHUS U BXOAHBIX eMKOCTeH
Ha UCKa:KeHHe GOpMBbI CUTHAJIA.

1. U300pakeHust CUTHAJIOB Ha SKpaHe ociuuiorpada Juist
Pa3BEPTHIBAIOIINX HAMPSHKEHUN Pa3TUIHON (POPMBI:
CHUHYCOM/1a, IPSAMOYTOJIbHBIM UMITYJIbC, TPEYTOJIBHOE
HaNpsDKEHUE.

2. BausiHue BXOAHOM eMKOCTH ocumiorpada Ha UCKaKEHUS
(b opbl KOPOTKUX UMITYJIBCOB.

3. BousiHue eMKOCTH pa3ieIuTeNIbHOI0 KOHIEHCaTOpa
3aKpBITOTO BXOJ1a OCIMIUIOrpada Ha HCKax)eHUEe (HOPMBI
UMITYJIbCOB OOJIBIION JUTUTENBHOCTH M BO3pacTaHUe
MOTPEIIHOCTH U3MEPEHUI HU3KOUYAaCTOTHBIX CUTHAJIOB.

4. PacueT [UIMTENbHOCTH HEMCKAXKEHHOTO (PPOHTA UMITYJIbCA
Ha OCHOBE 3HAUYEHHUS I10JIOCHI ITpornyckanus. dopmyia
KorenpHukoBa.

3. Cemunap. U3mMepeHue napamMeTpoB CUTHAJIA
JABYXKAHAJBbHBIM OCHMJLTIOTPadg oM.

KoHntponbHast pabota cemectpoBoro kouTpoJs (1 gac).
2. OLEeHKH MOTPeIHOCTEN aMIUIUTYAHBIX U BPEMEHHBIX
MapaMeTpoB CUTHAJIA IPU U3MEPEHUH OCIIIIIIIOTPpadoM.
3 U3mepenue Toka.

4 Nzmepenue pazHocTH ¢as.

5 U3mepenne MOLIHOCTH.

6. Cxema n3mepennsi BAX nuona.

4. Cemunap. Ouenka pe3yJibTaTOB U3MEPEHUs
HAIIPSIZKEeHUs] AHAJIOTOBbIMHU, HM(PPOBLIMH U
3JIeKTPOHHBIMH BOJIbTMETPAMH C PA3JIMYHBIMU
npeodpa3zoBaTeiMu.

1. Tunsl mpeoOpaszoBaTeneil BOIBTMETPOB. AJITOPUTM pacueTa
MOKa3aHUHW BOJILTMETPA ISl CUTHAJIOB Pa3IunYHON (POPMBI:
MPSIMOYTOJIBHBIN UMITYJIBC, MEaH P, TUI000pa3HOoe
HanpsDKEHUE, CHHYCOU/Ia.

2. XapaKkTepUCTUKH, IO KOTOPHIM MTPOUCXOTUT BBIOOP
BOJIbTMETpA JUIsl U3MEPEHUN CUHYCOHIaJIbHBIX CUTHAJIOB.
3. Kitacc TOUHOCTH BOJIBTMETPOB

5. Cemunap. IlorpemHocTy KOCBEHHbIX H3MEPEHMI.
1. CymMupoBaHu€ NOTPELIHOCTEN.

2. Pacuer norpemHocTel mpsiMbIX U3MEPEHUI.

3. Pacuer norpeniHocteil KOCBEHHBIX U3MEPEHUM

11-12

6. Cemunap. CraTucruyeckasi 00padoTka pe3yibTaTOB
U3MepeHH .

1. Onpenenennie paBHOTOYHBIX M HEPABHOTOYHBIX U3MEPEHUM.
2. Aaroput™ pacueTa paBHOTOUHBIX U3MEPEHUH.

3. AropuT™M pacuera HepaBHOTOUYHBIX U3MEPEHUM.

4. PexoMeHIaluy 10 MOBBIIIEHHI0 TOYHOCTH U3MEPEHUH.

13-14

7. Cemunap. lIpumeHeHHe N3MepPUTEIbHON CHCTEMBbI Ha
OCHOBE MEePCOHAIBHOI0 KOMNbIOTEPA U MJIATHI
BBO/1a/BbIBO/1a /115l H3MEPEHUsI NapaMeTPOB HU(PPOBHIX
MHKPOCXEM.

1. Cxema uzmepeHus TabJInLbl ICTUHHOCTH UHTETPaJIbHOM
MHKPOCXEMBI C TIOMOIIbIO IJIAThl BBOJA/BbIBO/IA JAHHBIX B




KOMITBIOTED.

2. TabGnuma ICTUHHOCTH UHTETPAIBHON JIOTHYECKON
mukpocxemsl 211-HE.

3. AITOpUTM IPOrpaMMHUPOBAHMS TUIATHl BBOJIA/BBHIBOIA.

15-16 | 8. Cemunap. U3mepuresbHasi CHCTEMA HA OCHOBE
HU3MEPHUTEJbHBIX MOLYJICH.

1. IlpumeHenne ocIorpauaeckoro MOy Js.
@DyHKIMOHAJIBHBIE BO3MOKHOCTH.

2. [IpumeHeHne reHepaToOpHOro MOAYJIS ISl U3MEPEHUH.
WHTepdeiic ynpaBieHUs] MOIYIIEM.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[IpoBoauTtcs obydyeHue B hopme JEKIUM, MPAKTUIECKUX 3aHITUN B aKTUBHOM (opMe.

B nponecce ocBoeHus Kypca CTYACHTBHI BBINOJHSIOT OOJBIIOE YHCIO 3aJaHUM, KOTOPbIE
OPUEHTUPOBaHbl Ha (HOPMUPOBAHME Yy HHUX HABBIKOB AaKTHUBHOM TBOPYECKOW JEATENbHOCTH,
HE00XOAUMOM JJIs1 MX YCIHEIIHOTO BBIMOJIHEHHUS.

7. ®OH/JI OHEHOYHBIX CPEJICTB

®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLHUILIMHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB OO0y4YeHHs (KOMIIETCHIIMHA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
pyOEex’HOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCLIUILIUHE.

Cesi3p Mexay (GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IIPEJCTABIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMnerennus NHaukaTopbl 0CBOEHHS ATTecTAllMOHHOE MEPONIPUATHE
(KIT 1)
[IK-1 3-1IK-1 3, K.p-8, k.p-16
VY-TIK-1 3, K.p-8, K.p-16
B-T1K-1 3, K.p-8, K.p-16
I1IK-4 3-11K-4 3, K.p-8, K.p-16
V-I1K-4 3, K.p-8, K.p-16
B-11K-4 3, K.p-8, K.p-16

HIxanbl oeHKH 00pa3oBaTeIbHbIX JOCTHKEHHU I

[lIxana KaXX70r0 KOHTPOJIBHOTO MEPONPUSITHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJICHHOTO
MaKCUMaJIbHOI'O Oajljla BKIIOYMTEILHO. MToroBas arrecranus II0 JHCHMILUIMHE olcHMBaeTca 1o 100-
OayUIbHOM IIKaJie U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IIPU BBINOJIHEHUN
3a/IaHAK B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Htorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUIHHOM IIKaJe ECTS y4eOHOM TUCIUILIUHBI
OHCHKa «OTJIMYHO» BBICTABJIISICTCS
90-100 5 — «omauuno» A CTYAEHTY, €CJIA OH TITyOOKO U MPOIHO
YCBOWJI MPOTPaMMHBIN MaTepHua,




HCYEpIBIBAIOIIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO ero
n3Jaraer, yMeeT TeCHO YBSA3bIBATh
TEOPHIO C MPAKTUKOI, HCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon

JINTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIACTCS
75-84 C CTYJ/IEHTY, €CITH OH TBEP/IO 3HAET

MaTepHai, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He IOMycCKas

D CYII€CTBECHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouto»

70-74

65-69 OneHKa «yIOBIETBOPUTEIHHOY

BBICTABIISICTCS CTYJICHTY, €CIIH OH UMECT
3HaHMS TOJILKO OCHOBHOTO Martepuala,
3- HO HE YCBOWJI €ro JeTajei, 0mycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEZIOCTATOYHO MTPaBHIIbHBIC
($OpMyIHUPOBKH, HAPYILICHHS
JIOTMYECKOM MOCIIe0BaTeIbHOCTH B
M3JI0’KEHHU IPOTPaMMHOI'0 MaTepHaJIa.

OneHKa «HEeyIOBICTBOPUTEIHLHO»
BBICTaBJIACTCA CTYACHTY, KOTOprﬁ HE
3HAET 3HAYUTENILHON YacTu
IPOrpaMMHOTO MaTepuana, JI0IMycKaeT
H 60 2- F cyliecTBeHHbIe ommnoOku. Kak npasuio,
HoRe «HEY0081emM8OPUMENLHOY OLIEHKA «HEYIOBIIETBOPUTEIHLHO
CTaBHUTCS CTYACHTaM, KOTOPBIE HE MOTYT
MIPOJOIKUATE 00yUueHue 6e3
JOINOJTHUTCJIbHBIX 3aHATHH 11O

COOTBETCTBYIONIEH AMCIMILINHE.

8.  YUEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. O1 A 92 TeopeTnueckrue OCHOBBI 3JIEKTPOTEXHUKH. JINHEHHbIE 2TIEKTpUUECKUE LIEIH : yueOHoe
nocobue 1st By3oB, Cankr-IlerepOypr: Jlanp, 2021

2. 91 A 92 TeopeTruueckue OCHOBBI 3JIEKTPOTEXHUKH. HelnnHelHbIe 21eKTpUUecKre HEMH.
DnekTpoMarauTHoe nosie : yueonoe nocodbue, Cankr-IlerepOypr: Jlans, 2020

I[MTPOI'PAMMHOE OBECIIEYEHUE:
CrnenuanbHOe porpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/



http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpedyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

OcHOBHOE YyCIIOBHE YycCHexa-CHCTeMaTH4ecKhe 3aHATHs. KOHCIeKTHpOoBaTh CBOM MBICIIH,
3a71aBaTh BOIIPOCHI, YUUTHCS AaBaTh ONPEACICHUs, MPopadaThIBaTh MaTepPHal, MOJIb30BATHCA Pa3HBIMU
ydeOHMKaMu (OCHOBHOM U IOTIOJHUTEIBHOM JTUTEPaTypOii).

[lepen mocemieHneM JEKIUN OCBEKUTh B MAMSITH OCHOBHBIC KOHIENIUU IPOHAEHHOTO paHee
MaTepuana. IloaroroBuTh npu HEOOXOAMMOCTH BONPOCH mIpemnojaBaTento. Ha sekuuum ocHOBHOE
BHUMAaHHC CJICAYCT YACIATbL HC (1)0pMyJ1aM U MAaTCMAaTHUYCCKUM BbIKJIIaJIKaM, a COACPKAHUIO
M3y4aeMbIX BOIPOCOB, ONPEACICHUSIM U IIOCTAHOBKAM 3a/1a4.

HCpG}I IMOCCHICHUEM HNPAKTHYCCKOTO 3aHATUA YIACHUTC €ro TEMY M CaMOCTOATCIBHO HU3Yy4YHUTC
CBSI3aHHBIC C HEW MOHATHS U METO/BI pemieHus 3aaad. [lepen pemennem 3a1a4 akTUBHO yJacTBYHTE B
00CY)XJICHUH C TPENoAaBaTe]IeM OCHOBHBIX MTOHSATHH, CBA3aHHBIX C TEMOI MPaKTHYECKOro 3aHsTus. B
Ipoliecce PEUICHUs 3a7ad BEeIUTe IUCKYCCHIO C IPENoJaBaTelieM O MPaBUIBHOCTH TNPHUMEHEHUS
METOJIOB UX PpEIICHUS.

Ilepen BeIMONHEHMEM  JaOOpaTOpHOM palbOTHI (0 TPOBEACHMS 3aHATHS) MPOBEAUTE
CaMOCTOSITENIFHO TOJATOTOBKY K pa0oTe, M3y4MB OCHOBHBIE TEOPETHUYECKHE TMOJOXKEHUS U
MCTOANYCCKUC YyKa3daHHWsd, 3HAHUC KOTOPBIX H€O6XOHI/IMO JJIA OCMBICIICHHOI'O BBIIIOJTHCHUA pa6OTBI.
Cobmoaiite TpeOOBaHNS TEXHUKU O€30MACHOCTH, JUIsl Yero HE0OXO0IMMO MPOCIIYIIATh Pa3bsCHEHUS O
MPpaBHUJIBHOCTU IMOBCACHHUS B J'Ia60paTOpI/II/I, O3HAaKOMMUTHECS C I/IHCTPYKI_II/IGI\/'I M0 OXpaHE€ Tpylda U TCXHUKE
0e30MmacHOCTH B J1a0OpAaTOPHM M paclucaThCsl B JKypHaje Mo TeXHUKe Oe3omacHocTH. B mporecce
BBITIOJTHEHHSI Pa0OOTHI CIIEIyeT MOCTOSHHO OOMIAThCS C MpernojaaBaTesieM, 10 BO3MOXHOCTH H30eras
HeNpaBUIbHBIX AeicTBUl. OCHOBHBIE PE3yJbTaThl SKCIIEPUMEHTOB, 3a()UKCUPOBAHHbIE B TMCBMEHHOM
BUJIE, IPEIBSABISAIOTCS B KOHIIE 3aHATHUS HAa yTBEP)KICHHUE MPENoiaBaTels.

11. YYEBHO-METOJIMYECKHUE PEKOMEHIALIMHU JJIsSI MTPEMNOJABATEJE

JlaBaTh repeyeHb OCHOBHOM U JIONOJHUTEIBHOW JIUTEPATYpbl. HAMOMUHATE OCHOBHBIE BBIBOJIBI
NpeAbIIyIuX 3ausaTiil. OcBenaTh BaxHbIe BONMPOCHL. [I[pOBOANTH KOHTPOIJIH 3HAHUN CTYACHTOB.

Ha mnepBoif BBOAHOHN JeKkuuu cienaTh oOmui 0030p coxepkaHus Kypca. Jlath mnepedeHb
PEKOMEHIOBAHHOW OCHOBHOM JIUTEPATypbl U BHOBb MOSIBUBIIMXCS JTUTEPATYPHBIX UCTOUHHUKOB. [lepen
M3JIOKEHUEM TEKYIero JICKIMOHHOTO Marepuaja KpaTKO HANMOMHUTh 00 OCHOBHBIX BBIBOJIAX I10
MarepuaniaMm TMpeaplAylled JIeKUUH. BHHMaATEeTbHO OTHOCHUTBCS K BOIIpOCaM CTYJIEHTOB MW TIpHU
He0OXO0IUMOCTH JAaBaTh OTMOIHUTEIbHBIE O0JIee MOAPOOHbIE MOSICHEHUS.

Ha cemunape crnegyer moapoOHO paccMaTpUBaTh MPUMEPHI 3a/1a4, PUBEICHHBIE HA JEKIUAX.
B mpouecce pa3paboTku 3amad BECTH AUCKYCCHIO CO CTylaeHTamHu. OTMedarh CTYJIEHTOB, Hambosee
AKTUBHO YYaCTBYIOIIUX B PEIICHUU 3a1a4 U TUCKYCCUSX.

Ha mepBoM 3aHATHU paccka3aTh O J1a00paTOPHOM MPAKTHKYME B LEIOM (O IENSIX MPaKTUKyMa,
WHCTPYMEHTAJIBHBIX CPEJCTBAX [JISl BBIMOJHEHUS JIA0OPATOPHBIX paldOT, O TMOPSAKE OT4YeTa IO



nabopaTopHbIM paboTaM), MPOBECTH HWHCTPYKTAX IO TEXHHUKE Oe30MacHOCTH Ipu pabore B
naboparopuu.

[Ipu mpuHATHM OTYETa MO KaXJI0M J1abopaTopHO paboTe 00s3aTeNIbHO MOOECEen0BaTh C
KaX/IbIM CTYJICHTOM, 3aJaBasi KOHTPOJIbHBIC BOTIPOCHI, HANpaBJICHHBIE HAa MOHWMAaHHE W3y4aeMOW B
nabopaTopHO# paboTe MPOOIEMBI.

ABTOp(BI):

[Tamenne Bnagumup HukonaeBud, K.d.-M.H., JOLIEHT



