®EJIEPAJIBHOE T'OCY JAPCTBEHHOE BIO)KETHOE O5PA3OBATEJIbHOE
YUPEXXJIEHUE BBICILIEI'O OBPASOBAHNS
«[TOBOJDKCKUI I'OCYJJAPCTBEHHBIM TEXHOJIOT MUECKUIA
YHUBEPCUTET»

BBICIINI KOJJIEIX IT'TY «[TOJUTEXHUK»

EPX/IAIO

CTUTENb AUpeKTopa mo YMP
#1# E.1O. Ky3HemnoB
2021 1.

PABOYAS IPOT'PAMMA YUEBHOM JUCHUIIIMHBI
OI1.05 9JIEKTPOPAJIUOUSMEPEHUA

no cnenuanbHocTy 11.02.15 MHPpOoKOMMYHHKAIMOHHBIE CETU U CUCTEMBI CBSI3H

2021



PACCMOTPEHA 1 OJIOBPEHA
[IpeaMeTHO-UMKIIOBOM KOMUCCUEN

[Ipotokon Ne 7
«13» mag 2021 r.

ITpencenarens 1K ‘jzt—tﬁﬁ

7

> |

/Ky3znenos E.1O./

Pabouass mporpamma yudeOHoN mucuuruinHbel OIL05  DnextpopagmonsMepeHus
pazpabotana Ha ocHoBe DenepanbHOro TroCyJapCTBEHHOTO 00pa30BaTEIbHOIO
cTaaapra mo crenuanbHocTu [1.02.15 Hngoxommynurxayuonnvie cemu u cucmemol
CBA3U.

Pa3zpaboTuuk:
Bbyceirun ['eopruit BanenTuHOBHY, CTaplInid IpenoaBareb Kadeapsl MPOEKTUPOBAHUS
Y MPOU3BOJICTBA AIIEKTPOHHO-BBIUUCIUTENBHBIX cpeacTB PI'BOY BO «III'TY».

PeuienseHT (BHYTpEHHUI)

Ky3nenos E.IO., mpemnojaBarenb ¢ y4€HOW CTEMEHBIO KaHAWAATa TEXHUYECKHUX
HAyK, 3aMECTUTEIb AupekTopa nmo Y MP Breiciiero komnemxka «llonmurexauxy.
PenieH3eHT (BHELIHUIA)

Epocnanos C.I'., aupektop cepBucHOro mentpa r. Homkap-Ona ¢duimana

Pecniy6muku Mapwii D11 [TAO «Poctenexomy.

O©Fycvieun I'.B., 2021



COJIEP)KAHME

1. AHHOTALMS

2. OBIIAS XAPAKTEPMCTUKA YUEBHO! JUCHUTUIAHEI

3. CTPYKTYPA U COJEPKAHUE YYEBHOU JUCHUTUIMHBI

4. YCJIOBUSI PEAJIM3ALIMY YYEBHOM AUCLIUTUINHEI

5. KOHTPOJIb U OLEHKA PE3VJILTATOB OCBOEHUS YUYEBHOU
JIACLIATITAHEI



1. AHHOTALIUS

Pabouass mporpamma ydeOHoM mucuuruimHel OI1.0S  DnexkrpopanmonsmepeHus
ABJISIETCSI YacTbI0 OCHOBHOM TMpodeccHoHanbHOM 00pa3oBaTeIbHOM MPOTpaMMbl B
cootBeTcTBUM ¢ PI'OC 1o cneuuansuoctu CIIO 11.02.15 HUngoxommynukayuonHwle
cemu u cucmembl Ces3uU.

OO6mmit 00BeM yueOHOM HArpy3KH MO TUCIUIIINHE cocTaBisieT 102 yaca, Harpy3ka
BO B3aMMOJICMCTBHHU C IPENOAABATENIEM COCTABIIET 72 4Yaca; 4aCOB CAMOCTOSTENBHOU
paboter — 10 gacos.

ConepxaHne JUCUUIUIMHBI BKIIOYAET H3YUYEHHE CIAEAYIOMINX Pa3AeiioB (TeM):

- Ilomatue 00 wu3MepeHUsXx MW eaAuHHUNAX (Qu3ndeckux BenuwdwH. l[lorpemHocTn
U3MEPEHUN.

- OCHOBHbIE BUBI CPEACTB M3MEPEHUU U HX Kiaccupukanuia. MeToabl U3MepeHHil.
Mertponornyeckue noka3aTeiau CpeACTB U3MEPEHU.

- 3Mmepenne napaMeTpoB U XapaKTEPUCTUK SJIEKTPOPATUOTEXHUUECKUX LIETIEH, 1enen
CBSI3U, U KOMIIOHEHTOB.

- 3mepenne nemneu cBs3u.

- ABTOMaTH3aysa U3MEPEHU.

B pesynbrate ocBoenus yueOHoit nucuurmuael Ol 05 Dnexktpopanuonsmepenus
oOyuaromuiicst 1omkeH obnanats npeaycMorpeHabiMu @I'OC CIIO no crenuaibHOCTH
11.02.15 HngorxommyHukayuonHvle cemu U CUCMeMbl C85A3U YMEHUSMH, 3HAHUSIMU,
KOTOpBIE (POPMUPYIOT KOMITETCHITUU:

Kon
pe3yJbTara PesyabTar 00yuenust
00y4eHus
1 2
Oo6mue u npodeccuoHaTIbHbIE KOMIIETEHINH

OK 01 Bri6upats criocoOsl perieHus 3a1a4 mpodeccuoHanbHOM IesTeTbHOCTH,
MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02 OcyiiecTBiATh TOUCK, aHaIUW3 W UWHTEPHpPETalui0 HHPOPMAIINH,
HEOOXOAMMOW i1 BBINOJHEHUS  3a7ady  NpodecCHOHANbHOU
JESITEIbHOCTH.

OK 03 [InanupoBaTh M peanu30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04 PaboTaTh B KOJIIEKTHBE M KOMaH/E, Y3PHEKTUBHO B3aUMOJICHCTBOBATH C
KOJUJIETaMH, PYKOBOJICTBOM, KITMEHTaAMH.

OK 05 OcyuiecTBiATh  YCTHYIO M TNHCbMEHHYKO KOMMYHHMKAI[MIO  Ha
rOCy/IapCTBEHHOM SI3bIKE C YYE€TOM OCOOCHHOCTEH COIMAIIbHOTO U
KYJIbTYPHOTO KOHTEKCTA.

OK 06 [TposABIATH TPaXIaHCKO-MATPUOTHUECKYIO MO3UINIO, T€MOHCTPUPOBATh
OCO3HaHHOE TIOBEJICHUE HA OCHOBE TPAAMIIMOHHBIX OOIIEYETIOBEUECKUX
[IECHHOCTEH, MPUMEHSTh CTAHIAPTHl AHTUKOPPYIIIMOHHOTO TTOBEICHHS.

OK 07 CopelicTBOBaThH COXPaHEHUIO OKpY>Karollen cpensl,
pecypcocoepexxkennto, 3(HPEKTUBHO JEHCTBOBaTh B UPE3BBIYANMHBIX
CUTYaIUSIX.




OK 08 Hcnonb3oBath cpeActBa (pU3MUECKON KyJIbTYPBI AJISI COXPaHEHUS U
YKpEeTIeHUs 310pOBbs B Ipoliecce MpodheCCHOHATBHON NEATETbHOCTH U
HoJJiepKaHue He0OX0IMMOTr0 YPOBHsI (pU3MUECKON NOATOTOBJIEHHOCTH.

OK 09 Hcnonp3oBath MH(DOpPMALMOHHBIE TEXHOJOTHH B MPO(ECCHOHATHHON
JESATEIBHOCTH.

OK 10 [Tonp30BaThCA npoeccuoHaIbHON JNOKYMEHTAIUEN Ha
roCyZapCTBEHHOM M MHOCTPAHHOM SI3BIKaX.

IK 1.1 BBINOMHATE MOHTAX M HACTPOMKY CETEH MPOBOJHOTO U OECIIPOBOIHOTO

aOOHEHTCKOTO  JIOCTyNla B  COOTBETCTBMM C  JIEHCTBYIOIIKUMU
OTpacJIeBbIMU CTAHJAPTAMHU.

[IK 1.2 BBITTOTHATE MOHTaX, IEMOHTAXK U TEXHUYECKOE 00CITY)KMBaHUE KaOeen
CBS3M U OKOHEYHBIX CTPYKTYPUPOBAHHBIX KaOEIbHBIX YCTPONCTB B
COOTBETCTBHMHU C JEHUCTBYIOIIMMHU OTPACIEBBIMU CTAaHAAPTAMMU.

K 1.5 BrINogHATS MOHTAK ¥ IEPBUYHYIO MHCTAJULILUIO KOMIIBIOTEPHBIX CETEN
B COOTBETCTBUU C JCHCTBYIOIIMMU OTPACIIEBBIMU CTaHIAPTAMH.

TIIK 1.8 BreInoOaHATE MOHTaX, HNEPBUYHYI0 HMHCTAJUIALHUIO, HaCTpoﬁKy CHUCTEM
BUJICOHAOJIIO/ICHHUS M 0€301IaCHOCTH B COOTBETCTBHUH C JICHCTBYIOIIUMHU
OTpacJICBBIMU CTaHJApPTaAMHU.

T1IK 2.1 Brimonusate MOHTAaX, JEMOHTAX, HNECPBUYHYIO WHCTAJUIANIO,
MOHUTOPHUHT, JTUAarHOCTUKY HH(POKOMMYHHUKAITMOHHBIX CHCTEM
nepenayd B COOTBETCTBHUM C  JCHCTBYIOIIMMHU  OTPACICBBIMHU
CTaHJapTaMH.

[IK 2.2 YcrpasaTh aBapuu u IOBPEKJIACHUS o0opy0BaHUS
MH(POKOMMYHUKAIITMOHHBIX CUCTEM.

T1IK 5.2 BeimonaaTe ajanranyro, MOHTaX, YCTAaHOBKY H  HACTPOWKY
KOHBEPI€HTHBIX MH()OKOMMYHUKAIIMOHHBIX CUCTEM B COOTBETCTBHUH C
JEUCTBYIOIIMMH OTPACJIIEBBIMHU CTAHIAPTAMM.

Texymmii KOHTPOJIb TPOBOAUTCS B (POpPME OLIEHKH TECTUPOBAHUS, PEIICHUS 33724 U
BBITIOJIHEHUS JTA0OPATOPHBIX PadoT.
dopma IMPOMEKYTOUYHOU aTTECTALINU - SK3AMEH.



2. OBIIASI XAPAKTEPUCTUKA YYEFHOM JJUCIUITJIUHBI
2.1. MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CIEHHMATHCTOB
CpeHero 3BeHa:

VYyebnas  guctumumHa — OILOS  Dnexrpopamuon3aMepeHusi  BXOJUT B
oOmenpodeccuonanbubiii Uk, npodeccuonanbHot moarotoBku IIIICC3  wu
peanusyercs B 3 ceMecTpe.

2.2. I.[e.m; U INIAHUPYEMBIC PE3YJIbTAThI OCBOCHUA NUCITHUIIJTUHBI

Kox 11K,

OK VMenus 3Hanusa

OK 01 | -mosib3oBatbes -IIPUHLIMIIBI JNEUCTBUSA OCHOBHBIX
OK 02 | KOHTPOJIbHO-UCTBITATEIILHOMN U | DJIEKTPOU3MEPUTEIBHBIX TPUOOPOB M YCTPOUCTB;
OK 03 | usmepurenbHOU anmnapaTypoi; -OCHOBHBIE METOJIbl M3MEpPEHMs] MapaMeTpoB
OK 04 | -aHanu3upoBaTh pE3yNbTaThl | IEKTPUUECKUX LIETICH;

OK 05 | usmepeHui. -BIIUSTHUE N3MEPHUTENIBHBIX TPUOOPOB HA TOYHOCTh
OK 06 M3MEPEHUM, aBTOMATU3AIIUI0 U3MEPEHUH.

OK 07
OK 08
OK 09
OK 10
K 1.1
K 1.2
K 1.5
K 1.8
IK 2.1
K 2.2
I1K 5.2




3. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIIUITIIUHBI
3.1. O06bem yueOHOI TUCHUIIMHBI U BUAbI y4e0OHOH padoThl

Bup yueOHoii paboTbl Oovem uacos

MaxkcumanbHas yueOHass Harpy3ka (Bcero) 102
O6si3aTeIbHAsI ayIUTOPHAS y4eOHAsi HArpy3Ka (Bcero) 72
B TOM YHCIIE:

JIEKIUU 32

IPAKTUYECKHUE 3aHSITUS 16

71a00paTOPHBIE 3aHATHS 24
CamocrosiTeJibHasi padoTa odyuaroierocsi (Bcero) 10
Koncyabranumn 2

HUmozcosas ammecmayus 6 popme 3K3amena 18




3.2. TemaTuveckuii NJIaH U cojep:kanue yueOHoi qucunmianubl OIL.05 DuekTpopaanonsMepeHus

HaumeHoBaHue pa3iesioB U TeM Conep:kanue yuyeOHOro Mmarepuasa u GopMbl OPraHu3anuM JAesITeJIbHOCTH Oo0bem Koabi
o0yuyarumuxcsi 4acoB KOMIIeTeH M,
¢popmupoBanmnio
KOTOPBIX
crmocoo0cTByeT
3JIeMEeHT
y4eOHOoM
AMCUMILTUHBI

1 2 3 4

BBenenue. ['ocynapcTBeHHas cuctema oOecrieueHusl €AMHCTBA U3MEPEHHM; METPOJIOTUUECKHE OCHOBBI CTaHIAPTH3ALUN 2 OK 01-10,
HU3MEPCHHI. IIK 1.1, 1.2, 1.5,
1.8,2.1,2.2,5.2

Tema 1. Ilonstie 06 usmepenusx u | Cogepxanne y4eGHOro MaTepuasia OK 01-10,
eNMHHIAX (U3MYECKUX BEIWYMH. | 1 [IK1.1,1.2, 1.5,
[TorpenHoCTH H3MEPEHHMIA. 2 | Yposuu nepenau curnanos. Onpenenenue, Gopmysibl, GU3NUECKUHA CMBICI. 18,21,22,5.2
3 | [lorpemHocTy u3MepeHuii.
IIpakTHyeckune 3aHATHSA 6
1 | Onpenenenne KpaTHBIX U JOJBHBIX €IMHUI] H3MEPEHUSI.

2 | Pacuér ypoBHeii nepemay.

3 | Pacuér nmorpemHocTei mpsiMbIX U KOCBEHHBIX U3MEPEHUH.

CamocrosiTesibHas paboTa 00y4alOUIMXCH 2

1 | Pemenwe 3anau.
Tema 2. OcHoBHBIE BUABI cpencTB | Comep:kaHue y4eOHOr0 MaTepuasia 10 OK 01-10,
u3MepeHnit u ux kiaaccupukauus. | 1 | BecmomoraTtenbHbIe yCTPOMCTBA H3MEPUTEIbHON TEXHHUKH. IIK 1.1, 1.2, 1.5,
Metobt U3MEPEHU. | 2 | MI3MepeHre TOKa, HAIPSKEHWs, YPOBHEH MO HAMpPSIKEHUIO W MOIIHOCTH. 18,21,22,5.2
MeTtponoruueckue MOKa3aTeu Bnusinne u3MepuTeNbHBIX IPUOOPOB HA TOYHOCTh U3MEPEHUSI.
CPE/ICTB M3MEPCHHIA. 3 | IIpubops! popMHUPOBAHUS CTAHAAPTHHIX U3MEPUTEIBHBIX CUTHAJIOB.

4 | UccnenoBanue (opMbl CUTHAJIOB U U3MEPEHHUsI TapaMETPOB CUTHAJIOB.

5 | ITpubopsl 11t U3MEPEHHs] YaCTOThl CUTHAJIOB.

IIpakTuyeckue 3aHATHSA 6




HaumeHoBaHue pa3iesioB U TeM Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHu3anuM JAesiTeJIbHOCTH Oo0bem Koabi
o0yyaromuxcst 4acos KOMIIeTeHI Ui,
¢popmupoBanmnio
KOTOPBIX
crmocoo0cTByeT
3JIeMEeHT
y4eOHOoM
AUCHUIINHBI
1 2 3 4
1 | Pacuér BBIXOZHOTO HANpPSOKEHUS JAENUTENs HampsDKeHUs U Mara3uHa
3aTyXaHus.
2 | Pacmupenue mpeznenoB U3MEpeHUs TOKA. Pacumimpenue mpenenoB U3MEpeHUs
HaIpsHKEHUS.
3 | OnpeneneHue cTeNeHU BIMSHMS BOJbTMETPA HA U3MEPSEMYIO IIETb.
4 | Onpegenenue napaMeTpoB HENPEPBHIBHON pa3BEPTKH ocipuuorpada.
5 | OnpenencHue mapamMeTpoB KIymel pa3BEPTKH ocippuiorpada.
6 | OnpeneneHue NOrpenIHOCTH U3MEPEHUS YaCTOThI IU(POBHIM YaCTOTOMEPOM.
JlaGopaTopHble 3aHATHS 16
1 | BeiGop crpenouHoro mnpubopa i HU3MEPEHUs C ILENbI0  IMOJy4eHHs
HAWMMEHBIIIEH MOTPEITHOCTH.
2 | M3mepenue HanpsKeHUH.
3 | M3yuenue paboThl reHepaTopa HU3KOW YaCTOTHI.
4 | VI3amepeHue napaMeTpoB CHHYCOUJAJIbHBIX CUTHAJIOB OCHUIIIOrpagoM.
5 | M3mepenue napaMeTpoB UMITYJIbCOB OCHUIIOrpadoMm.
6 | M3Mepenus 4acToThl OCIHIIIOrpagoM.
7 | Usyuyenne nuudpoBoro yactroromepa.
8 | M3Mepenus 4acTOThl HU(PPOBBIM YACTOTOMEPOM.
CamocrosiTesibHas padoTa 00y4alOUIMXCH 2
1 | Pemenue 3anau.
Tema 3. M3mepenne napamerpos u | Conep:kanue yueGHOro MaTepuajia 8 OK 01-10,
XapaKTEePUCTUK 1 | U3mepenue conpoTUBICHHH, EMKOCTEH, MHIYKTUBHOCTEH. IIK 1.1, 1.2, 1.5,
JIEKTPOPATMOTEXHUYECKHX Ilenei, | 2 | Mi3sMepeHne napaMeTpoB MEPE/Iaul YETHIPEXIOTIOCHHKOB. 18,21,2.2,5.2
LICTICH CBSI3H, U KOMIIOHCHTOB. 3 | M3mepenue napaMeTpoB, XapaKTEPU3YIOIINX HEJTMHEHHBIC HCKAKEHMSL.




HaumeHoBaHue pa3iesioB U TeM Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHu3anuM JAesiTeJIbHOCTH Oo0bem Koabi
o0y4yalomuxcs 4acoB KOMIIeTeH Ui,
¢popmupoBanmnio
KOTOPBIX
crmocoo0cTByeT
3J1eMeHT
y4eOHOoM
AUCUMITUHBI
1 2 3 4
4 | Mi3MepeHne napaMeTpoB, XapaKTEPU3YIOIIMX MOMEXH.
IIpakTHyeckue 3aHATHA 4
1 | Ompenenenrie COOCTBEHHOTO M pab0Yero 3aTyXaHus YeThIPEXTIOTIOCHHUKA.
2 | Onpenenenue k03(pPUIMEHTOB HENMMHEHHBIX UCKKEHUI M0 pe3ylbTaTaM
M3MEpEHUs N30UpaTeIbHBIM BOIBTMETPOM. PacuéT ncodomerpuieckoro
HaMPsDKEHUS TOMEX.
CamocrosiTesibHasg padoTa 00y4alOUIXCH 2
1 ‘ Pemenue 3amauy.
Tema 4. M3mepenue neneit csi3u. Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01-10,
1 | U3mepenue mapamMeTpoB 1eNeil CBsI3U MOCTOSTHHBIM TOKOM. K 1.1, 1.2, 1.5,
2 | VI3amepeHus ipy MMOBPEKICHUSX [IETICH CBSI3H. 18,2.1,2.2,5.2
JlabopaTopHble 3aHATHS 6
1 | OOpaboTka pe3yibTaTOB HM3MEPEHHUS OJHOPOJHONW M HEOJHOPOJHOM JIMHUMA
CBSI3U.
2 | OnpesneneHue pacCTOSHUS 10 MECTa NOBPEKICHHSI TOCTOSIHHBIM TOKOM.
3 | Onpexnenenne pacCTOSHUS 10 MECTA MOBPEXKICHHSI HMITYJTLCHBIM METOJIOM.
CamocrosiTesibHasg padoTa 00y4alOIIMXCH 2
1 | Pemenwue 3anau.
Tema 5. Apromaruzanus | ConepskaHue yueOHOro MaTepuaJa 4 OK 01-10,
M3MEPEHUIA. 1 | IMoBbienue 3G HEKTUBHOCTH U3MEPEHUH MyTEM aBTOMATHU3AIIHH. IIK' 1.1, 1.2, 1.5,
2 | MukponporiecCopHble Cpe/ICTBa H3MEPEHUH. 18,21,22,52
JlabopaTopHble 3aHATHSA 2
1 ‘ N3mepenne napamerpoB curHasioB ¢ nomombio [TK n AT
CamocrosiTesibHas padoTa 00y4alOLIMXCH 2




HaumeHoBaHue pa3iesioB U TeM Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHu3anuM JAesiTeJIbHOCTH Oo0bem Koabi
o0yuyarwumuxcst 4acoB KOMIIeTeH M,
¢popmupoBanmnio
KOTOPBIX
crmocoo0cTByeT
3JIEeMEHT
y4eOHOoM
AMCUMILTUHBI
1 2 3 4
1 ‘ [ToaroroBka mokianoB, pedeparos.
Koncyabranus 2
IIpome:xyTOUHASI ATTECTALUSA 18
Hroro 102




4. YCJIOBUS PEAJIN3ALIMU TPOT'PAMMBI JUCHUTIJIMHBI
4.1. MaTepuaJIbHO-TEXHUYECKOE o0ecneuyeHue Y4eOHOH M CIUTIIMHBI

KomimuiekT me0esin 11t yueOHOT0 mpoiecca.

MyabTumenuiinoe odopynoBanme: [1K S404,2 400W/Intel Core 13 540/kinaB.,
MbIIIb, MOHUT. 21,5" VA2248-LED, 7 mt.; Tenesuzop LED Samsung UE55NU7100 UX
4K Ultra HG.

IIporpammuoe obecneuenne: Altium Designer Perpetual EDU v15 (nunensus
NeSN-07664742); LABVIEW (munensus NeM75X89867); Proteus VSM for AVR
(moroBop moctaBkum Ne MOC53422/177 ot 27 aBrycra 2018 r.); Mathcad University
Classroom Perpetual - 40 (muuensus Ne296133).

CpeacrBa oOy4eHusi: reHepaTop BbICOKOYAcTOTHBIN ['4-102, 3 wmr.; renepaTop
I'4-102A; reneparop Hu3Ko4acTOTHBIN 1'3-109; reHepaTop CUTHAJIIOB YHHMBEPCAIBHBIN
DG 1022, 6 mit.; 1ab0opaTopHblii MpakTUKYM "AHanoroBas u 1udpoBas JIeKTpoHuKa'", 7
T.; JIaOOpaTOpHBIA MpakTUKyM "OCHOBBI PAJMOTEXHUKH U TEICKOMMYHHKAIUN"
Emona DATEx Telecommunication, 4 mT.; MeXIUCIUIUIMHApHASA JiabopaTopHas
mwiaTpopMa B KOMIUIEKTE C ammapaTHO-IporpaMMHbIM KoHTposuiepom NI ELVIS 11
+Hardware, 7 1mT.; MeXaHWYECKU MaHUMYIsATOp-poboTH3upoBanHas pyka KJH ¢
CEPBO-TIPUBOJIOM U KOHTPOJUIEPOM, 2 IIT.; MOOMIbHAs cToika 1yt NB AVA1500-60-1P
st LCD  teneBusopa; mynetumerp DM3058E; mynptumerp AM-1083, 2 it
ocimuuiorpad uudposord DS 1052E, 6 mr.; ocumnorpad C1-65, 4 mr.; craHius
nasuibHast ATP -1107; yueonsiit crenn DE1-SoC /Terasic Technologies L.L.C, 2 .,
KOMILUIEKT COEIMHUTEIBHBIX MPOBOJOB, YCTPOMCTBAa MPeoOpa3oBaHUsl DBIEKTPO- U
PaAMOCUTHAJIOB.



4.2. UndgopmannonHoe odecnevyeHne y4eOHOM JUCHUIIINHbBI

OcHoBHas u JOINOJHHUTCIIbHA JTUTCpaTypa

Ne
n/n

Crucok UCIOIB3yeMOi TUTEPATYPHI (neuammusie U30anus,
INLEKMPOHHBLE UBOAHUSL 3 NOCIEOHUE S iem)

KomnuectBo
9K3EMILISPOB, UMEIOIIUXCS B
OMOJIMOTEKE, WK CChIJIKA Ha

2OBC

OCHOBHAJ JIMTEPATYPA

HInmmapés, B.1O. Dnektpopanuousmepenns. [Ipaktukym:
MPAKTUYECKOe MOCOOUe IS CpelHEro MpodecCHOHAIBHOTO
obpazoBanus/ B.1O. [lIummapés. — 3-e uz ., ucnp. ¥ 101, —
MockBa: WzparensctBo HOpaiir, 2025. - 234 c. -
(ITpodeccronanpHoe obOpazoBaHmue). — ISBN
978-5-534-08588-4. - Texkcr: INEKTPOHHBIN//
O6pazoBatenpHas 1uiargopma FOpait [caiit]. — URL:
https://urait.ru/bcode/563785 (nara obpamenus: 10.06.2025).

AIIEKTPOHHBIN pecypc

duexTpopaanousmepenusi: yueobuuk / B.M. Hedenos, A.C.
Curos, B.K. butiokoB, E.B. Camoxuna; mom pex. A.C.
CuroBa. - 4-¢ uzn., nepepad. u gon. - MockBa: ®OPYM:
NHOPA-M, 2022. - 383 c. - (Cpeanee npodheCcCHOHATBEHOE
obpaszoBanme). - ISBN 978-5-00091-502-8. - Tekcr:
3JIEKTPOHHBIN. URL:
https://znanium.com/catalog/ product/ 1865804 (mara
obpamenus: 17.08.2023).

AIIEKTPOHHBIN pecypc

Kum, K. K. CpencrBa sneKTpuyYeCKUX HU3MEpPEHUU U UX
nmoBepka: yueOHoe mocobue mns cmo / K. K. Kuwm, I'. H.
Anucumon, A. U. UypakoB. — Caunkrt-IlerepOypr: Jlanb,
2021. — 316 c. — ISBN 978-5-8114-6981-9. — Tekcr:
3JIEKTPOHHBIN // JlaHb: 31€KTPOHHO-OMOIMOTEYHAsT cUCTEMA.
— URL:  https://e.lanbook.com/book/153944  (nara
obpamienus: 27.11.2020). — Pexum goctymna: ajs aBTOpHU3.
I0JIb30BAaTEIEH.
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5.KOHTPOJIb M OIEHKA PE3YJBTATOB OCBOEHUSI YUYEBHOU
JUCHUITJIINHBI

KoHTpons ¥  OlleHKa pe3yslbTaTOB  OCBOCHHMS  Y4YCOHOW  JAMCHUIUIMHBI
OCYIIECTBIIACTCS TpenojaBareieM B (opMe TEKYIIero KOHTPOJIS YCIEBAEMOCTH H
POMEKYTOYHOM aTTECTAIIHH.

[TpomexxyTouHass aTTecTalds HMMEET IENIbI0 OIMPEICIIUTh CTENCHb JTOCTHKCHHUS
3aIJIaHUPOBAHHBIX PE3yJILTATOB 00YUCHHUS 110 TUCITUILUIHHE 3a Iepro] ooyueHus. Popma
MIPOMEXKYTOYHOM aTTEeCTAI[MH — YK3aMEH.

Tekymui KOHTPOJIb YCIEBAEMOCTH OCYIISCTBIIICTCS B TIPOIECCE IPOBEICHHUS
nabopaTopHBIX paboT, 00eCIeuYnBaeT OIICHUBAHNE X0/1a OCBOCHHUS JTUCIIUILIAHEI.

@®opMBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH: TECTHPOBAHHE, YCTHBIA OIPOC,
JOKJIAJIbI, BBIMIOJTHCHUE MTPAKTHYCCKUX U JTAOOPATOPHBIX padoT.

Ne | Haumeno Kon Pe3ynbrarel 00yueHUs MO AUCIUILIIMHE DopMBbI KOHTPOJIS
Barhe $op MUpyeM yMETh 3HATh
TEMBI oif
KOMIIETEHII
uu
1. | [lonsitue OK 01-10, | -moms30BaThCs -IPUHUMINBL ACUCTBUSA | Tecmuposanue.
00 [IK 1.1, 1.2, | KOHTPOIBHO-UCIIBITAT | OCHOBHBIX Buinoanenue
m3mepenu | 1.5, 1.8, 2.1, | enpHOI U | DJICKTPOU3BMEPUTENBH | NPAKMUUECKUX U
X u 2.2,5.2 U3MEPUTEIIBHON BIX  NPUOOPOB U | 1abopamopmvix
eAMHULAX anmapaTrypou; YCTPOMCTB; pabom.
¢busnueck -aHaIM3UPOBATh -OCHOBHBIE ~ METOJIbI
ux pe3yabTaThl WU3MEPECHUS
BEJIMYMH. U3MEPEHUI napameTpoB
[Torpemn JJIEKTPUYECKUX
OCTH LeTei;
U3MEPEHHU -BJIMSTHUE
1. U3MEPUTEIIbHBIX
prudopoB Ha
TOYHOCTh M3MEpPEHUH,
aBTOMATH3ALNIO
U3MEPEHUMN
2. | OcuoBubl | OK 01-10, | -mombs3oBaThCs -IPUHLMINBL ACUCTBUSA | Tecmuposganue.
e Bugsl | [IK 1.1, 1.2, | KOHTPOIBHO-UCTIBITAT | OCHOBHBIX Buvinonnenue
CpEACTB 1.5,1.8, 2.1, | enpHOI U | DJICKTPOU3BMEPUTENBH | NPAKMUUECKUX U
U3MEPEHU 2.2,5.2 HU3MEPUTEILHON BIX  TOpUOOPOB U | 1AOOPAMOPHLIX
U u ux anmapaTrypoi; YCTPOMCTB; pabom.
Kinaccupu -aHAJIM3UPOBaTh -OCHOBHBIE  METO/IbI
Karusl. pe3yIbTaThI U3MEPECHUS
Meronsl U3MEPEHUI [1apaMeTpoB
U3MepeHu AIEKTPUIECKUX
. Henewu;
Mertpouitor -BJIMSIHUE
WYECKHE HU3MEPUTENIbHBIX
MOKa3aTe pudopoB Ha
U CpEACTB TOYHOCTh M3MEpPEHUH,
U3MEPEHHU aBTOMATHU3ALHIO
1. U3MEPEHUN




N3mepen OK 01-10, | -mmose30Barscs -IPUHLMINBI ACUCTBUSA | Tecmuposanue.
ue [IK 1.1, 1.2, | KOHTPOJIBHO-UCTIBITAT | OCHOBHBIX Buvinonnenue
mapametp | 1.5, 1.8, 2.1, | enpbHOM U | DJICKTPOU3MEPUTENBH | NPAKMUYECKUX U
OB u 2.2,5.2 U3MEPUTEIbHOMN BIX  TPUOOPOB U | 1AOOPAMOPHLIX
XapakTep anmnaparypoi; YCTPOMCTB; pabom.
HCTUK -aHaJIM3UPOBATh -OCHOBHBIE  METO/IbI
ANEKTPOP PE3yNbTaThI U3MEpEHUS
aNOTEXH U3MEPEeHUI rnapameTpoB
MYECKUX ANEKTPUYECKUX
Heneu, Hene;
neneu -BIIUSIHUE
CBS3U, U U3MEPUTEIIbHBIX
KOMITOHEH npuOopoB Ha
TOB. TOYHOCTb M3MEPEHUHU,
aBTOMATHU3AIIHIO
VU3MEPEHUN
H3mepen OK 01-10, | -monwp3oBaThbCs -IPUHLMINBL AecTBUS | Tecmuposanue.
ue uemneit | [IK 1.1, 1.2, | KOHTPOJIBLHO-UCIIBITAT | OCHOBHBIX Buvinonanenue
CBSI3U. 1.5, 1.8, 2.1, | enpHOMI U | DJICKTPOU3MEPUTENbH | NPAKMUYECKUX U
2.2,5.2 U3MEPUTEIIBHOU BIX  TPUOOPOB U | 1aOOPAMOPHLIX
anmnapaTypoii; YCTPOMCTB; pabom.
-aHAJIM3UPOBATh -OCHOBHBIE  METO/JIbI
PE3yNbTaThI U3MEpEHUS
U3MEPEHUN [1apaMeTpoB
ANEKTPUUYECKUX
TeTei;
-BIIMSIHHE
U3MEPUTEIBHBIX
npubopoB Ha
TOYHOCTh M3MEPEHHUH,
aBTOMATHU3ALINIO
M3MEPEHUN
Astomatu | OK 01-10, | -monwp3oBaThCs -IPUHLMNINBL AeUCTBUS | Tecmuposanue.
3amus K 1.1, 1.2, | KOHTPOIBHO-UCTIHITAT | OCHOBHBIX Buvinonanenue
u3mepenu | 1.5, 1.8, 2.1, | enbHoi U | DJIIEKTPOU3MEPUTENBH | NPAKMUYECKUX U
. 2.2,5.2 W3MEPUTEIILHON bBIX  NpUOOPOB U | 1abopamopmvix
anmapaTrypoi; YCTPOMCTB; pabom.
-aHAJIM3UPOBATh -OCHOBHBIE  METOJIbI
pe3yabTaThl U3MEPEHUS
N3MEPEHUIN [1apaMeTpoB
AIEKTPUUYECKUX
enemn;
-BIIMSIHHE
W3MEPUTEIBHBIX
npubopoB Ha
TOYHOCTh M3MEPEHHUH,
ABTOMATHU3ALINIO

M3MEPEHUN




Kputepun oneHuBaHHMsI pe3yJIbTATOB OOy4YeHHs MO IUCHUILUIAHE, [IKAJa
OlleHUBAHMS

Kputepuu orieHUBaHUS:

- YCBOGHHE MPOTPAMMHOI0 TEOPETUIECKOT0 Marepuaia (00beM 3HAHWH, TITyOnHa
YCBOEHUS);

- YMEHHE W3JIaraTh MPOrPaMMHBIN MaTepuall (4€TKOCTh, TPAMOTHOCTD M3JI0KCHHSI
MaTtepuaia, TOYHOCTh U TIOJIHOTa BOCTIPOM3BEICHHS Y4eOHOTO MaTeprana);

- YMEHHUE IPUMEHSTh TEOPETUICCKUE 3HAHUS Ha TIPAKTHKE.

[1Ixana OLlCHUBAHUS:

PesynbTaThl cmaun 5K3aMeHAa OICHMBAIOTCS IO MIKAJIE «OTIUIHOY», «XOPOIIOY,
«YIOBJIETBOPUTEIHHOY, HECYIOBICTBOPUTEIHHOY.

OrmeHka «3a4TE€HO» BBICTABJISAETCS OOyYaOMIEMYCs, KOTOPHI HMMEET 3HaHUS
OCHOBHOTO MaTepuaja, NpPOSBISIET YMEHHE JIOTHYHO €ro u3JlaraTh, XOTS MOXKET
JIOMYCKaTh HETOYHOCTM B M3JI0KEHWHM MaTepuaia, HEJAOCTaTOYHO TMPaBUIIbHbBIC
(GOpMYIUPOBKH; YMEET B IIEJIOM MPUMEHSTH IMOJYYEHHBIC 3HAHUS MPHU BBITOJTHEHUH
MPAKTUYECKUX U JIAOOPATOPHBIX  PabOT, XOTS MOXKET HCHBITHIBATH 3aTPYAHEHUS MPU
WX BBIMOJHEHUH.

OrneHKka «OTIUYHO» BBICTABISIETCA O0y4YarOMIEMYCs, KOTOPBIM TIIyOOKO M MPOYHO
YCBOWJI TPOTPaAaMMHBIN MaTepuall, MpOsBISET 3HAHUE OCHOBHOW U JIOMOJHHUTEIILHOMN
JUTEPATYPBI, TPAMOTHO, JIOTHYECKH CTPOHWHO M apryMEHTHPOBAHO H3JIaracT MaTepual,
JIaeT MCUYEPITHIBAIOIINE OTBETHI HA TTOCTABJICHHBIC BOMIPOCHL. B OTBETE TECHO YBS3BIBACTCS
TEOpHsl C TPAKTUKOW, MPH 3TOM OOYUYAIOIIMICSI HE 3aTPYAHICTCS C OTBETOM IpHU
BHUJION3MCHCHHH 3aJaHMS, CBOOOTHO CITPABIISETCS C IPAKTUICCKUMH 33/ TaHHSIMHU.

OmneHka «XOpOIIO»  BBICTABISIETCS ~ OOydYaroIIeMycsi, TBEPAO 3HAIOMIEMY
MPOTPAaMMHBIM MaTepuai, KOTOPBI H3JIaraeT ero TpaMOTHO M TIO0 CYIIECTBY, HE
JIOITYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MPABWIBHO MPUMEHSICT
TEOPETUUECKHE TOJOKEHUS TPH PEHICHUH TMPAKTHUYECKUX BOMPOCOB U 3ajad, HE
UCIIBITHIBACT 3aTPYAHEHUN C OTBETAMH HA BOIIPOCHI.

OrneHka «yJTOBJIETBOPUTEILHO» BBICTABISETCS OOyYaroniemMycsi, KOTOPbIA HUMEET
3HaHHUS TOJILKO OCHOBHOTO Marepuaiga, HO HE YCBOWI €ro JAeTalield, IOMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPABWIbHbIE (OPMYJIMPOBKH, WCIBITHIBACT 3aTPYAHCHUS
MIPY BBIMIOJTHEHUU IPAKTUYECKUX U JTAOOPATOPHBIX padoT.

OreHKa «HEYIOBJIECTBOPHUTEIBHO» BBICTABIISACTCS OOyJaromeMycsi, KOTOPBIA He
3HACT 3HAYUTEIBHOW YacTH NPOrPaMMHOTO MaTepHalia, IOMYCKAaeT CYIICCTBEHHBIC
OIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYJHCHUSIMH BBITIOJHSACT TMPAKTHUYCCKUE U
nabopaTopHbie PabOTHI.




JlonmoiHeHUs U MI3MEHEHMsI K pado4eil mporpaMMe Ha y4eOHBIH 1o/

JlomonHeHus U U3MeHEeHus K paboueil mporpamme Ha 2022-2023 y4eOHBbIi roa 1o
auctumuHe OI1.05 DaexTpopainon3MepeHus: B pa3aen Y CJIOBHs pealn3aliun y4eOHOn
aucUIUIiHEbL (MyHKT MHQOpManmonHoe oOecrieueHue yueOHOM JUCIUTLTHHBI) BHECCHBI
U3MEHEHUS B CIMCOK OCHOBHOM U JIOTNIOJHUTEIbHON JUTEPATYPHIL.

JlononHeHus 1 U3MeHEHus B paboueli nmporpamme o0cy:x1eHbl Ha 3acenanuu [1HK
OOIETEXHNYECKUX AMCIUIIINH.

«30» aBrycta 2022 r. (mpotokoi Ne 1)

IMpencenarens ITIK /fgﬁ, /Kysuenos E.1O./
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