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1. llesu u 3212494 AU CIUILIHHBI

dopmupoBaHHE y CTYJICHTOB 3HaHUN O HEMPEPHIBHBIX U JUCKPETHBIX CUTHAJIAX, O
criocobax nmoiay4deHust 1 00paboTku nHopManuu B HUGPOBOM BHIE, TPUHIIUTIAX
NOCTPOCHHS IU(PPOBBIX YCTPOUCTB AJII U3MEPEHHUSI SIEKTPUUECKUX BEITNIHH.

Kparkoe conep:xanue 1ucCUNIMHBI

[Ipu u3ydeHnn TUCIUIUINHBI 00€CTIeYMBAETCsI MOATOTOBKA CTy/ACHTa B 001acTH
MHUKPOIPOLIECCOPHBIX YCTPONCTB, IPOUCXOANUT 3HAKOMCTBO C OCHOBHBIMH ITpoOIeMamMu
MUKPOIPOLIECCOPHON TEXHUKH, 0c000€ BHUMAHHE YIEISIETCSA CIOCO0aM MOIyYEHUs U

00paboTK HH(pOpMaLMU B LU(PPOBOM BUJE.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI

JTUCIHUILINHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Tnanupyemsble pe3yabTaThl
OOy4eHWsI 110 TUCIIUTUTHHE

[TK-2 CniocoGHOCTB pa3pabarbiBaTh U
MOJIETTUPOBATH CXEMBbI OTJCJIbHBIX aHAJIOTOBBIX U
IU(POBBIX OJIOKOB U BCETO
CJIOKHO(DYHKIIMOHATILHOTO OJIOKa

3HaeT: MPHUHIIUIIBI aHATTN3a, PacyeTa,
POSKTHUPOBAHUS M KOHCTPYHUPOBAHUS B
COOTBETCTBUU C TEXHHUUYECKHUM 33/IaHUEM THIIOBBIX
cucteM, MpruOOPOB, JAeTajeH U y3JI0B Ha
CXEMOTEXHHUECKOM H 3JIEMEHTHOM YPOBHSIX

'YMeeT: POeKTUPOBATh H MOJICITUPOBATH OT/ICIbHEIC
Y3JIbI U BECh CIIOKHO(YHKIIMOHATBHBIN OJIOK

HMeeT nmpakTU4eCKuil OMbIT: pa3pabOTKH U
MOJICITUPOBAHUS OT/ICTBHBIX OJIOKOB IU(POBOTO
W3MEPUTETBLHOTO YCTPOMCTBA

[TK-5 CiocoGHOCTB TPOBOAUTE U3MEPEHUS 1
BBITIOJTHATD U3MEPUTEIIbHBIE IKCIIEPUMEHTHI 110
3aJJaHHOW METOMKE C BHIOOPOM CPEICTB U3MEPEHUI
1 0(hOpMIIEHUEM PE3YIIbTaTOB UCCICAOBAHUNA U
pa3paboToK

3HAeT: MPUHLIUIIBI U CXEMBbI IOCTPOEHUS U(PPOBBIX
U3MEPUTEIILHBIX YCTPOUCTB

YMeeT: BBINOIHATh U3MEPUTEIbHBIE SKCIIEPUMEHTHI
0 33JJaHHOM METO/IMKE C BEIOOPOM CPEJICTB
M3MEpEeHU U 0OPMIIEHHEM PE3YIIHTAaTOB
UCCIIeIOBaHUN U pa3paboToK

MMmeeT npakTU4ecKuid onbIT: 0hOpMIICHUS

PC3YJILTATOB HCCJIeIOBaHUN U pa3pa60T01<

3. Mecro nucuuninubl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IIaHa

[lepeveHs MOCIESTYIOMUX AUCITUTITNH,
BUJIOB paboT

@Du3n4YeCcKre OCHOBBI JIEKTPOHUKH,
Metposorus, cTangapTH3anys u cepTudukanus,
dusnueckre OCHOBBI OIy4YeHUS HH(OpMAIINH,
AKaJeMHsi UHTEpHETA BEUIEH,

MeTobl U CpefCcTBa U3MEPEHUN,

dusnka,

MeTobl ¥ cpelicTBa U3MEpEeHUH B He(Tera3oBoi
OTpaciy,

DJEKTPOHUKA U MUKPOIIPOLIECCOPHAsl TEXHUKA,
MuxkponpoueccopHasi TEXHUKa U KOMIIBIOTEPHI B
puOOPOCTPOCHUH

3MepeHune 1 y4eT SHEproHOCHTEINEH,
HTEIeKTyalIbHBIE CPENCTBA U3MEPEHUN,

MeTozbl U CpeICTBA TEIUIOTEXHUUECKUX H3MEPEHUH,
I/IHTGHHCKTyaJ'H)HI)IC HN3MCPUTCIIBHBIC CUCTCMBI,
[Ipon3BOACTBEHHASI IPAKTHKA, HAYYHO-
uccienoBarenbckas padora (8 cemectp)




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

MHUKpOIIpOIIeCCOPHAst TEXHUKA U KOMITBIOTEPHI B
prOOpPOCTPOCHNUN

3HAeT: HOPMATHBHYIO 0a3y MOJITOTOBKH OTIEIHHBIX
BUJIOB TEXHUUYECKOM TOKYMEHTAIUH , CIIOCOOBI
pa3pabOTKH U MOACITUPOBAHUS CXEMBI OTJICIBHBIX
UG POBHIX OIIOKOB U BCETO
CI0XXKHO(YHKITMOHAIBHOTO OJIOKa YMeEeT:
MOJrOTaBIMBATh JIEMEHTHI IOKyMEHTAIINH,
MpOrpaMM IIPOBEACHUS OT/ICIBHBIX ATANIOB PadoT H
pyrue JOKYMEHTBI B COOTBETCTBUU C
HOPMATUBHBIMU TPEOOBAHUSMH, IPUMCHSTh
MUKPOIIPOIIECCOPHYIO TEXHUKY U KOMIIBIOTEPHI B
MOJICITHPOBAHUU CXEM OTACIBHBIX ITUPPOBBIX
OJIOKOB U BCETO CIOKHO(PYHKIIMOHAILHOTO OJIOKa
meeTr npakTUYECKU ONBIT: TPUMEHEHUS
KOMITbIOTEPHON TEXHUKH B MOJTOTOBKE AJIEMEHTOB
TEXHUYECKOW TOKYMEHTAIIUHU, MOICTUPOBAHUS
OTIENbHBIX IU(POBHIX OJIOKOB

duzuka

3Haet: (hyHIaMEHTaIbHbIC 3aKOHBI (PU3UKH,
MOAXOMbI U METOJbI MEXaHHUKH, (PU3UKU KOIeOaHHUH
U BOJIH, TEPMOJMHAMUKH, KITACCUYECKOHN U
KBAaHTOBOM CTaTUCTHKH, MOJICKYJIIPHON (PHU3HKH,
MOBE/ICHUS BEIIECTB B 3JICKTPUUECKOM U MAarHUTHOM
MOJISIX, BOJIHOBOW M KBAHTOBOW OINTHUKH., METOMIbI U
CpeacTBa U3MEPEHHUs (PU3MUECKUX BEIUUNH. YMEET:
NPUMEHITh MaTEMaTHYECKUE MOJICIIH U METO/IbI,
buznyeckre MOJEIH U 3aKOHBI JJISl PeIICHUS
MPUKJIAIHBIX 33/1a4; TIPUMEHSITh OCHOBHBIE 3aKOHBI
MEXaHUKH, TEPMOIMHAMUKH,
MOJIEKYISIPHOKMHETUYECKON TEOPHH,
PIIEKTPOMHAMUKY, ONITUKH, (PU3UKHU aToMa, siapa
TUIsL pEeLIeHUs] BOSHUKAIOIIUX 3a71a4; IPHUMEHSTh
MaTeMaTH4YeCKUE METO/bI, (PU3NUecKue 3aKOHbI U
BBIYUCIIUTENLHYIO TEXHUKY ISl PELICHUS
MPaKTHYECKHUX 3a]a4, paboTaTh B COCTaBe OpUTraibl
(paboueii rpynmbl) B MPOIIECCE BHITTOJIHEHUS
1ab0paTOPHBIX pabOT; yMETh BHIMOIHSITD
MOPYYEHHYIO YacTh 0011ero oobsema padot Bcei
Opurabl, OTBeYaTh 3a OOIIKI pe3ylbTaT HapaBHE C
NPYTUMH., TIPUMEHATh MaTEMaTHIECKHE METOIBI,
buznyecKkre 3aKOHbI U BEIYUCIUTEIBHYIO TEXHUKY
JUIsl pEILIEHUS] IPAKTUUECKUX 3a]a4; paboTarh C
M3MEPUTENbHBIMU TPUOOPAMU; BHITIOTHATH
dbu3HYECKHIi IKCTIEPUMEHT, 00pabaThIBaTh
pe3ybTaThl U3MEPEHHH, CTPOUTH TpaduKu U
POBOANUTH TpaQUUECKUIl aHATIN3 OMBITHBIX JaHHBIX;
pPacCUUTHIBATh CUCTEMAaTUUECKUE U CITydaiiHbIe
OLIMOKH MPSMBIX M KOCBEHHBIX H3MEPEHHIA,
WHCTPYMEHTAJIbHbIE MOTPEIIHOCTH; TIPUMEHSATh
COBpeMeHHOe (pru3nyeckoe 000pyI0BaHUE U
npuOOPHI MPH PEIICHUH MPAKTUUECKUX 3a]1au.,

BBINOJTHATH (PU3MYECKUI SKCIEPUMEHT,




00pabaTeIBaTh pe3ylbTaThl H3MEPEHUH, CTPOUTH
rpaduKu U MPOBOIUTH TpapuuecKuii aHaIu3
OTBITHBIX JTAHHBIX; IPUMEHSATH COBPEMEHHOE
buzngeckoe 000pya0BaHNE U MPUOOPHI IPH
pEIIEHUH IPAKTUUECKUX 3a]1a4; UCII0Ib30BaTh
CIIPABOYHYIO JIUTEPATYPY ISl BBITOTHEHUS
pacdyeToB MIMeeT NpakTU4eCKUNA ONBIT: IPUMEHEHUS
(byHIaMEHTaIbHBIX TOHSITUNA U OCHOBHBIX 3aKOHOB
KJIACCUYECKON U COBPEMEHHOM (DU3UKH; TPOBEICHUS
pacueToB, KaK MPHU pelIeHUH 3aj1ad, TaK U Mpu
Hay4YHOM 3KCIIEPUMEHTE, KOMMYHHUKAIUH,
HEOOXOAMMOMN AJIs 3alIUTHl OTYETOB IO
mabopaTopHBIM paboTaM MOCPEICTBOM
cobeceoBaHMsI BCEX CTYJIEHTOB OpUTaIbI C
[IperoiaBaTesieM, OpraHu3aliy, INIAHUPOBAHHUS,
MPOBEICHUS 1 00PaOOTKH PE3YIbTAaTOB
DKCIEPUMEHTOB U SKCIIEPUMEHTAIIBHBIX
MCCJIEIOBAHUI; TPOBEICHUS (PU3UIECKOTO
PKCIEPUMEHTA U YMEHUS IIPUMEHSATh KOHKPETHOE
duznyeckoe conepkaHre B MPUKIIATHBIX 3a7a4ax
Oyay1eit crienuantbHOCTH; TPOBEICHHS PacyeTOB,
KaK IPH pelIeHUH 3a]1a4, TaK U MpU HaAy4YHOM
HKCTIEPUMEHTE; HaBBIKAMH O(OPMIICHHS OTYETOB I10
pesysbTaTaM HcclieZJOBaHUi; paboThI C
W3MEPUTEIILHOM annaparypou, B TOM 4HCIIE C

M (HPOBOI H3MEPUTEINHHON TEXHUKOM; 00paboTKH
AKCIIEPUMEHTAJIbHBIX JAHHBIX Y OLEHKN TOYHOCTHU
M3MEpeHHi. , 0OpPMIICHHS OTYETOB 1O pe3yJibTaTam
UCCIIEIOBaHUMN; pabOTHI C H3MEPUTEIBHOM
arnmaparypoi, B TOM 4ucie ¢ MuppPoBOn
U3MEPUTENILHON TEXHHUKO; 00paboTKH
PKCIIEPUMEHTANBHBIX JIaHHBIX U OLIEHKH TOYHOCTH
WN3MEPEHMI; BHIIOJTHEHUS aHAJIN3a [TOJyUYEHHBIX
pe3ybTaToB, KaK pEeIIeHUs 3a/1a4, TaK U
PKCIEPUMEHTA U U3MEPEHUH; HaBbIKaMH pabOThI C
y4eOHOM, HAYYHOM U CIIPABOYHOM JIUTEPATYPOH.

MeToabl U CpeIcTBa U3MEPEHUHN

3HAET: OCHOBBI MPOBEICHUS TEXHUUECKUX
W3MEPEHHIT; METO/IBI /I 00paOOTKU JaHHBIX
MMOJTYYECHHBIX B XOJI€ AKCIIEPUMEHTAIBHBIX
WCCIIEIOBAaHNM, METOJIUKU FOCTUPOBKH JIEMEHTOB
W3MEPUTETHLHBIX TPUOOPOB, OCHOBBI METPOJIOTHH:
OCHOBHBIE MIOHATHUS METPOJIOTHUU; CUCTEMBI
(GU3UYECKUX BETUYHH U UX €AWHHUII; BUIBI U METOJIBI
W3MEPEHUI; pE3yJabTaT UBMEPEHUS; YCIOBUS
W3MEpPEHHUIt; 00eCIieueHNe eIMHCTBA U3MEPECHU;
[MOIPEIIHOCTH U3MEPEHUI; HOPMUPOBAHHUE
METPOJOTHYECKHX XapaKTEePUCTUK CPEIICTB
W3MEPEHNI; MOJIEIIN MTOIPEIIHOCTEN CPEACTB
W3MEPEHNN YMEET: MPOBOAUTH IKCIIEPUMEHTAJIbHBIC
WCCIIEIOBAHUS , IPOBOAUTH OIBITHYIO ITIOBEPKY,
HaJaJKy ¥ PEryITHPOBKY MPUOOPOB U3MEPEHUS
PIIEKTPUYECKUX BEJIMYUH, UCITOJIB30BATh PA3JIMUYHbIC
CpEACTBA JJIsl MPOBEACHUS U3MEPEHUI; TPOBOIUTH
MOBEPKY, HANAJAKy U PETYTHPOBKY 000PYIOBAHHUS
HMeeT mpakTHYEeCKUI OMBIT: MOTYYEHUS U

O6pa6OTKI/I JAaHHBIX TP TPOBCACHUHN




DKCTIEPUMEHTANIBHBIX HCCIeI0BaHu, 00paboTKH
TTAHHBIX U3MEPHUTEIBHOTO SKCIIEPUMEHTA,
NpOBEICHHS U3MEPEHUH (PU3NUECKUX BETUYNH;
cOOpPKH M3MEPUTENBHBIX CXEM H PErYIHPOBKH
000pyI0BaHUS.

MeTposnorusi, CTaHAapTH3auUs U cepTUhUKALUS

3HAET: OCHOBBI TEXHUYECKOTO PETYIUPOBAHHUS;
OCHOBBI CEpTU(UKALIUN CPEICTB UIMEPEHUS U
KOHTpOJISL. , TPeOOBaHUS CTaHAAPTU3ALINHY,
METPOJIOTHUECKOT0 00eCTIeYeH s P SKCILTyaTaluu
CPENCTB U3MEPEHUN; TEXHUUECKUE CPEICTBA
M3MEPEHHI, UX METPOJIOTUYECKUE XapaKTEePUCTUKH,
NpOLEIYPhl KAJIMOPOBKHU U IOBEPKHU CPENICTB
M3MEpeHHl. YMeeT: BBIOUpaTh CpeacTBa U3MEPEHUI
10 YCJIOBUSIM IPEICTOSAINX U3MEPUTEIBHBIX 3a7a4;
BBITIOJTHSTH U3MEPEHUS PA3INYHBIX SIEKTPUUECKUX
U paIMOTEXHUYECKUX BEIUYHH, OPOPMIIATH
MPOTOKOJI SKCTIEPUMEHTA B YCTaHOBIIEHHOU (popme;
BBITOJTHATH 00pabO0TKY 3KCIIEPUMEHTATBHBIX
TTAaHHBIX C LEJIbI0 MOBBIIIEHNS TOYHOCTH KOHEYHOTO
pe3yNbTara., HaXOAUTh U ONPEAEATh 00JIacTh
MPUMEHEHHUS Pa3IMYHBIX KaTerOpUil U BUJIOB
CTaHJIapTOB, CUCTEM CTAHJApPTOB, KIACCU(PUKATOPOB
W yKazareseH, TOKyMEHTaluel MpoIyKINH,
[IPOLIECCOB, YCIYT U CUCTEM KadecTBa. MiMeer
MPAKTHYECKHUH ONBIT: IO cOOpKE U3MEPHUTENBHBIX
CXEeM; U3MEPEHHUS PA3TUUHBIX (PU3MUECKUX BEITHYUH,
MCIIOJIb30BaHUsl PAa3IMYHbBIX KAaTErOpUi U BUI0B
CTaHJIapTOB, KIacCU(UKATOPOB U yKa3aTeleH,
TOKyMEHTaluen NpOAYKIUH, IPOLECCOB, YCIYT U
CUCTEM KayeCTBA; UCIOJIb30BAHUS Pa3IMUHBIX
CPEICTB U3MEPEHHUS; ITOJTyYEeHUs U 00pabOTKH
DKCIIEPUMEHTAJIBHBIX TaHHBIX

MeTo/bl U Cpe/icTBa U3MEpEeHH B HepTerazoBoii
oTpaciu

3HaeT: OCHOBHbBIE 3aKOHOMEPHOCTH (PU3UIECKUX
IIPOLIECCOB, UCIOJIb3yEMBIE B METOAAX U CPEACTBAX
U3MepeHHii B He(pTerazoBoii OTPaCiIH; METOIBI
W3MEPEHUSI OCHOBHBIX (PU3MUECKUX BEJIIMUUH;
[IPUHLIMIIBI [IOCTPOEHUS U BO3MOXKHOCTH
VCTIOJIb30BaHUS CPEJICTB U3MEPEHUST; METOIbI
AQHAJIN3a U KOPPEKLIUH MOTPELIHOCTEN; IpaBUiia
HOPMUPOBAHUS METPOJIOTHYECKUX XAPAKTEPUCTUK
CpPEICTB U3MEPEHUI. YMEET: NPaBUIILHO OLICHUBATH
OCHOBHBIE MIPOOJIEMBI U TIEPCIICKTUBBI PA3BUTHUS
W3MEPHUTENHFHON TEXHUKH; MPABUILHO BEIOUPATh U
WCITOJIB30BaTh CPEJCTBA U3MEPEHUI; HCIIOIb30BaTh
MaCIOPTHBIE JAHHBIE JUISl OLIEHKHU
PKCIUTYaTAlMOHHBIX U METPOJIOTMYECKUX
XapaKTEPUCTHUK; OLIEHUTH BO3MOXKHbBIE
METOANYECKUE U MHCTPYMEHTAIBHBIE TOTPEIIHOCTH
CpEeACTB U3MepeHuil. Fimeer npakTuyecKuii OIbIT:
HaBBIKAMH 3KCIIEPUMEHTAJIbHBIX UCCIEIOBAHUIM
CPEICTB U3MEPEHUI U UX (DYHKIIMOHATBHBIX Y3IIOB,
BBIOOpA CPENICTB U3MEPEHHI M UX TPAMOTHOTO
VCIIOJIb30BaHUsl B U3BMEPUTENBHBIX 3aa4ax.

Dduznueckrue 0CHOBBI SJICKTPOHUKHA

3HaeT: pU3nUeCcKue OCHOBBI IEKTPONPOBOIHOCTH
1OJIyIIPOBOJAHMKOB; 3JIEKTPOHHO-ABIPOYHBIN IIEPEXOL
1 €T0 CBOMCTBA; MOJTYIPOBOIHUKOBBIE JHOIbI




XAPAKTCPUCTUKU U MMAPAMCTPBI: BBIIIPAMHUTCIIBHBIC,
BBICOKOYACTOTHBIE, UMITYJIbCHBIE, TUOABI [IIoTTKH,
OINIOPHBIC, TYHHCIILHBIC U O6paH_[€HHLIe, BapHKallblI,
(OTOAMOBI, CBETOUO/BI, OITOICKTPOHHBIC TIAPHI;
[MOJICBLIC TPAH3UCTOPLIL: C YIIPABIIAOIIHUM
TIePEXO0M: IPUHIINT JICHCTBHS, XapaKTEPUCTUKU H
[apaMCTpPsbI, MMOJICBBIC TPAH3UCTOPLI C
W30JTMPOBAHHBIM 3aTBOPOM M WHIYIIMPOBAHHBIM
KaHaJIOM: IIPUHIUIL ﬂeﬁCTBHH, XapaKTCPUCTUKU U
napaMeTphbI; OJIEBbIE TPAH3UCTOPHI C
HN30JIMPOBAHHBIM 3aTBOPOM U BCTPOCHHBIM KaHAJIOM!
TPUHIIAI JCHCTBUS, XapaKTePUCTHKH U TTApaMETPBI;
OUITIONSIPHBIE TPAH3UCTOPHI: PUHIIMIT ACUCTBUS,
TOKOpACTIPE/ICTICHNE, CXEMBI BKITIOUCHHUS,
XaPAKTCPUCTUKU U MMAPAMCTPhI B CXEMC BKIIFOYCHHA
c oOmieit 6a30#, XapaKTePUCTUKH U TTapaMeTPhI B
CXEMC BKIIKOUCHUSA C OGH.[I/IM OMUTTCPOM, BIIUAHUC
TEMIIepaTypbl Ha XapaKTEPUCTHUKU U TApaMeETPHhI
OUITONISIPHOTO TPAH3UCTOPA, IEPEXOAHbIE U
JaCTOTHBIC XapPAKTEPUCTUKN OUTIOSPHBIX
TPAH3UCTOPOB, TPAH3UCTOPHI [LIOTTKM; TUPUCTOPHI:
NIBYX2JIEKTPOIHBIC TPUOOPHI - JHHUCTOPHI;
TPEXIIEKTPOJHBIE TPHOOPHI - TPUHUCTOPHI;
YEeTBIPEXAIIEKTPOIHBIC TIPUOOPHI - TIOJTHOCTHIO
YIIPaBIIIEMbIE TUPUCTOPBL; CUMUCTOPBL.
HeoOxomumble sl MPOEKTUPOBAHUS TIPEACTbHBIC
OKCINTYaTallMOHHBIC XapaKTCPHUCTUKH
MOJTYTIPOBOAHUKOBBIX IPUOOPOB. , METOJIBI
OIMPCACIICHUS SKCIUTYaTAallTUOHHBIX XapPaKTCPUCTUK
MOJTYIPOBOJAHUKOBBIX IPUOOPOB. YMEET: pa3inyarb
MOJTyTIPOBOAHUKOBBIE TPUOOPHI MO UX YCIOBHBIM
rpadudeckuM 0003HAYCHHUSIM; UCKATh aHAJIOTH
MOJTYIPOBOJAHUKOBBIX IPUOOPOB. ,
YKCTIEPUMEHTAIBHO ONPEACTISATh
paboToCIOCOOHOCTD U MTapamMeTphl
MOJTYIPOBOJHUKOBEIX IPHOOPOB. MMeeT
HpaKTI/I‘{eCKI/Iﬁ OIIbIT: CAMOCTOATCIBHOT'O 06yquI/151
HOBBIM METO/IaM UCCIICIOBaHUS B
npodeccCHOHANTBHOMN 00IaCTH; METOIaMHU TIOIIIATOBOM
NeTaT3aIie PEIICHHS 33a]1a9H; UCTIOJIh30BaHUS
6213131 AAaHHBIX CO CIIPABOYHBIMU MaTCpUuaiaMu O
XapaKTEPUCTHKAX U MapaMeTpax
MOJTYIPOBOAHUKOBBIX IPUOOPOB., pabOTHI €
COOTBETCTBYIOIIMM U3MEPUTEIEHBIM
000pyI0BaHUEM.

du3nyeckre OCHOBBI MONTy4YeHUs HH(DOpMaLUU

3HaeT: 00IIyI0 KyJAbTypy U PUEMBI paboThI B
KOJUISKTHBE U B pabodell KOMaH/Ie; OCHOBHEIC
NPUHIHIIBI YPErYIUpOBaHUS IPOTUBOPEUUH U
KOH(IMKTOB MpHU paboTe B KOMAH/I€; BO3MOKHOCTH
peann3aly JMYHOCTHU C MTOMOIIBI0 KOMaHTHOU
paboThL, CTPYKTYPY U CTPOEHUE CPEICTB
U3MEpEeHUit; paboure ITalOHbI ISl TPOBEACHUS
MOBEPKH M KaJTHOPOBKH ITUX CPENICTB H3MEPECHHUH,
METO/IbI TOUCKA, HAKOTIJICHHUSI U 00pabOTKH Hay4dHO-
TEXHUYECKOM MH(OPMAIIUH C LIETbI0 aHAIN3a

CBOICTB HN3MCPUTCIIBHBIX HpCOGPaSOBaTCHeﬁ )4




U3MEPUTENLHBIX TPHOOPOB, OCHOBHBIE (PU3UUECKHE
MIPUHILIUIIBI, 3aJI0)KEHHBIE B OCHOBY U3MEpPEHUs
[pa3TUYHBIX (PU3MYECKUX BEJTMYMH; HA3HAUYCHHE,
YCTPONCTBO, MPUHIIMI JACHCTBHS OCHOBHBIX BHUJIOB
MEPBUYHBIX TIpeoOpaszoBareneil Ymeer: paboTarh B
cocTtaBe Opurajibl (paboueii Tpynmbl) B MPoOIecce
BBITIOJTHEHUS Ta00PATOPHBIX pa0boT; BEITIOIHSITH
MOPYYCHHYIO 9acTh 00IIero o0bema padoT Beeit
Opurabl, OTBEUaTh 32 OOIIUI pe3ylIbTaT HapaBHE C
pyTUMHU, HACTpanBaTh CPEACTBA U3MEPEHUI,
MPUMEHSATH (PU3UKO-MaTeMaTHUECKHH anmapar Jis
pacueTa napaMeTpoB CpeicTB uaMepeHus Mmeer
NpPaKTUYECKHUH OMBIT: pabOThI B COCTaBe OpUTaIbI
(paboueii TpynIbl) B MPOIIECCE BHITIOIHEHUS
1abopaTopHBIX paboT, MPUMEHEHHUS CPEICTB
W3MEPECHUI Pa3IMYHBIX KOHCTPYKIIHHA, 00pabOTKH
[PE3YNBTaTOB SKCIIEPUMEHTAIBHBIX UCCIIETOBAHUN
pa3IMYHbIX (U3UYECKUX BEIMYUH., UCCIIETOBAHUS
U3MEPUTENILHBIX LIETIEH ¢ PEeOCTaTHBIMU,
TEH30PE3UCTUBHBIMU, MTHE303JIEKTPHUUECKIUMH,
€MKOCTHBIMU, HHTyKITUOHHBIMH,
MarHUTOPE3UCTUBHBIMU MPe0oOpa3oBaTesiMu;
BBITIOJTHCHUS U3MEPEHUI TeMITepaTyphl, TaBICHUS,
pacxoza; ohopMIIeHHS POTOKOJIOB U3MEPEHHI;
00pabOTKU TaHHBIX U3MEPUTEIHHOTO HKCIIEPUMEHTA

AKajzieMHsi THTEpHETAa BelleH

3HAeT: COBPEMEHHBIE IPOTPAMMHBIE CPEICTBA
MOJITOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKON
TTOKYMEHTAIMH., METO/Ibl COOpa M aHaIM3a JAHHBIX C
ycTporcts loT., MeToabl Opranu3zanuu
uHpacTpykTypsl "Unarepuera Bemeit" (IoT),
BKJIFOYAst IPOTOKOJIBI CBSI3H, APXUTEKTYPY KOHEUHBIX
YCTPOMCTB, CEHCOPHBIE YCTPOKCTBA. YMEET:
VCITOJIB30BaTh PACIIPE/ICIICHHBIE BEIYUCINTEIbHBIC
CHCTEMBI, 00JIauyHble 1 MOOMIIbHBIE TEXHOJIOTHHU IS
pa3zpaboTku npunoxenuii "Murepuera Bemeit"
(IoT). Umeet npaktudeckuit oneiT: Mimeer
MPAaKTUYECKHUM ONBIT: 00ecreueHus
K1OepOe30MacHOCTH I KOHEUHBIX YCTPOICTB
"Unrepuera Bemeit" (IoT)., pa3paboTku 2IeMEHTOB
TEXHUYECKOU TOKYMEHTALUU B COOTBETCTBUH C
TpeboBaHUSAMU ENMHOM cHCTEMBI KOHCTPYKTOPCKOM
NIOKyMEHTaluu U ENMHON cHCTEMOM ITPOrpaMMHOM
TOKyMEHTaluu., npororunupoBanus loT-ycTpoiicTs
¢ MUKpokoMnbroTepamu Samsung ARTIK,
CEHCOpaMU M MOAYJSIMU O€CTIPOBOAHOM CBSI3U.

9HeKTpOHI/IKa H MUKPOIIPOLECCOpHAas TEXHUKaA

3HAeT: MOMyNPOBOJHUKOBBIE IPUOOPHI: IPUHLIUIT
NENCTBUS U XapaKTEPUCTUKU; YCUIIUTEIN: OCHOBHBIE
TEXHUYECKHE MTOKA3aTeNN U KIacCUPUKAIHS;
MPOCTEHIINE YCUIINTENbHBIE KaCKaAbl; yCUIUTEIN
MOCTOSTHHOTO TOKa, AU pepeHnaIbHbIe
YCUJINTENBHBIE KaCKabl; OTIEpal[MOHHBIE
YCUJINTENH: IPUHIMITBI TOCTPOESHUSI, OCHOBHbIE
TEXHUUYECKHE [TOKA3aTENIN; TPOCTEUIINE CXEMBI Ha
ONEpPALMOHHBIX YCUIIUTENAX; OOpaTHBIE CBSA3H B
YCWINTENSX, UX BIMSIHUE HA OCHOBHBIE

XapAKTEPUCTUKHU U NTapaMeTPhl YCUIIUTEIICH;




n30MpareIbHble YCUIIUTEIN U TeHepaTophl Ha
OTIEPAIMOHHBIX YCWIINTEISX; TPAH3UCTOPHBIE
KacKa bl YCUJICHUSI MOIITHOCTH; HICTOUHUKU TTUTAHUS
DIIEKTPOHHOH armapaTypbl: BBIIPSIMHUTEIH,
CIJIaXXHUBAIOLINE (PUIBTPHI, CTAOMIN3ATOPHI TOKA U
HAINpPsDKEHUS; KITFOYEBOH PEKUM pabOThI
TPAH3UCTOPOB, METO/IbI YIIYUIICHUSI XapAKTEPUCTUK
TPaH3UCTOPHBIX KITIOYEH; UMITYJIBLCHBIA PEXKUM
paboThI ONepaIlMOHHBIX YCUIIUTENIEH, KOMITapaTophl
HaIpsDKEHUS, MYITBETHBHOPHTOPHI, TEHEPATOPHI
TPEYTOJIBHOTO U MUI000PA3HOTO HANIPSIKEHHUS;
OCHOBHBIE XapaKTEPUCTUKHU U TTapaMeTPHhI
JTOTMYECKUX AJIEMEHTOB; CXeMOTEXHUKA U
0COOCHHOCTH JIOTUYECKUX DIIEMEHTOB Ha
OUIOJISIPHBIX U TOJIEBBIX TPAH3UCTOPAX;
(YHKIIMOHATBHBIE y3JIbI MUKPOIIPOIIECCOPHBIX
YCTPOMCTB: TPUTTEPHI, PETUCTPHI, CYCTUUKH,
MYJIBTHITTICKCOPBI, JEMYIBTUILIEKCOPBI U
nemupaTopsbl, CyMMaTOpPhl U CPaBHUBAIOIINE
YCTPOWCTBA; 0COOCHHOCTH CXEMOTEXHUKHU
U3MEPUTENILHBIX YCTPOMUCTB: TpeoOpa3oBaTeiu
HAINpPsDKEHUS B TOK, UCAIbHBIC BBITPSIMUTEIH,
(byHKIMOHATBHBIE TPeoOpa3oBaTeNin; HHTErpaIbHbIC
YEeTHIPEXKBAIPAHTHBIC TIEPEMHOKUTEITN
HATPSHKECHUH; HHCTPYMEHTAIbHBIC YCUITUTEIN;
MPOCKTHPOBAaHUE AKTUBHBIX (PHIIBTPOB;
U3MepUTENbHbIE IPEe0Opa3oBaTeIt 1S
PE3UCTHBHBIX M EMKOCTHBIX JJATYUKOB. , OCHOBHBIC
MpoOJIEeMbI CBOEH MPEAMETHON 00IACTH, METOJIBI U
CpeCTBa MX PEIICHHUS; OCHOBHBIC METO/IBI aHAJIH3a
U pacueTa CXeM C JIEKTPOHHBIMU 3JIEMEHTaMH.,
OCHOBBI IPUMEHEHHUSI METOJIOB MATEMaTHYECKOTO
MOZIETTUPOBAHHUS B IPUOOPOCTPOCHNUHN, OCHOBHBIE
STarbl MPOSKTUPOBAHHS AIIEKTPOHHBIX YCTPOUCTB:
OT TEXHHUUYECKOTO 33/IaHUS 10 CXEMBI IIEKTPUYECKON
NPUHIUITAATBHOMN; COBpPEMEHHBIE MPOTPaMMHbBIE
CpeACTBa MOATOTOBKU KOHCTPYKTOPCKO-
TEXHOJIOTHUYECKON JIOKYMEHTAIINH, IPHHIIUATIBI
[paOOTHI AIIEKTPOHHBIX AIEMEHTOB H3MEPUTETHHBIX
YCTPOMCTB M CUCTEM. YMEET: MPUMEHSTh
METOJIOJIOTHIO HAyYHOTO MTO3HAHUS M UCTIOIb30BaTh
e€ B MPAKTHYECKOH JIEATEILHOCTH B 00JIacTH
npUOOPOCTPOSHHUSI, OTH30BATHCS N3MEPUTEIBHBIMU
NpUOOPaMHU., TOJTE30BATHCS COBPEMEHHBIMU
CpeICTBaMU pa3pabOTKU MPOESKTHOM
NTOKYMEHTAIUH., aHAJTU3UPOBATh, CHHTE3UPOBATh U
MCCIIEIOBATh TUIIOBBIE 3JIEKTPOHHBIE CXEMBI,
UCTIONIb3yeMbIe B TpuOopocTpoeHun. Mmeer
NPaKTUYECKHI OTIBIT: CAMOCTOATEIBHOTO O0YUYEeHHUS
HOBBIM METO/IaM UCCIICIOBaHUS B
npogecCHOHAIBHONW 00IaCTH, IPOBEICHHS
KOMILJIEKCA U3MEPEHUH 0 3aITaHHON METOJIHKE,
[peIeHus! MPOEKTHBIX 3a/1a4 C UCIOIb30BaHUEM
WH(OPMAITMOHHBIX TEXHOJIOTHA., pacueTa peXKUMOB
[paboThI 2IIEMEHTOB JIEKTPOHHBIX YCTPOICTB;
pa3yMHOTO BBIOOpA M3 MMEIOIIErocst Habopa




CEpPUIHO BBIITYCKAIOINXCS JIEMEHTOB
HEOOXOIMMBIX; CHHTE3a 3a/laHHbIX [TapaMeTPOB
DIIEKTPOHHBIX YCTPOUCTB, B TOM YHCJIE
U3MEPUTEIIbHBIX.

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCIHUILUIMHBI cocTaBisgeT 3 3.e., 108 4., 49,25 4.

KOHTAKTHOUW pabOThI

Pacnpez[eneHHe Mo CEMCCTpaM

N Bcero B Jacax
Bun yuebuoid padots: 4acoB Homep cemectpa
7

OO61mas Tpya0€MKOCTh AUCIIUTIITMHBI 108 108
AyoumopHhvie 3auamusi: 48 48

Jlexumu (JI) 24 24

[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 2 2
ayauTopHbIX 3aHaTuil (I13)

JIabopatopusbie padotsI (JIP) 16 16
Camocmosmenvras paboma (CPC) 52,75 52,75

C IPUMEHEHUEM JMCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTHI

OdopmiieHre 0TYETOB 110 1aOOPaTOPHBIM paboTam 32,75 32.75

[TonroToBka K BBHITOTHEHUIO JIAOOPATOPHBIX pabOT 20 20
KoHcynbTanum u mpoMexxyTodHas aTTeCcTalus 7,25 7,25
Bux konTposs (3adet, qud.3avueT, IK3aMeH ) - 3a4eT,KI1

5. Coneprkanue TUCHMIIIMHBI

N O0beM ayTUTOPHBIX 3aHITHI
o
a3z[_ena HaumenoBanue pa3aenoB JUCHUIIINHBI 110 BUIaM B Jacax
i Boero | J1] 13 | JIP
BBenenne. Apxutektypa MUKpoKOoHTposuiepoB STM32. Anpo
1 4 2 2 0
ARM Cortex
2 |Pabora ¢ mopraMmu BBOAA-BBIBOJIa MUKPOKOHTPOJLIEpA 6 2 2 2
3 |F3MepeHue BpEMEHHBIX UHTEPBAJIOB 10 4 2 4
4  [YreHue U 3aMuCh U3MEPAEMOi HHGOPMAITHH 4 2 2 0
5 Cucrema npepsiBanuii. [IpuoputeTsl 3a1a4 B IIUGPOBBIX ) ) 0 0
N3MEPUTENIBHBIX YCTPOUCTBAX
Ananoro-1ugpoBoit npeodpaszosareisb. Mcnons3oBanue AL B 12 6 0 6
1M(POBBIX U3MEPUTENBHBIX YCTPOICTBAX
7  |MHTepdeiichl cBA3M B U(PPOBHIX U3MEPUTEIFHBIX YCTPOMCTBAX 10 6 0 4
5.1. Jlekuun
Ne Ne Kox-
HanmeHnoBanue win KpaTkoe COAEpKaHUe JEKIIMOHHOTO 3aHATHS BO
NeKuujpas3aena
4acoB
1 1  |BBenenue. Apxurekrypa MukpokoHTposuiepa STM32. OcoGeHHOCTH COCTaBlICHUs | 2




porpaMM it MUKpOKOHTpoiutepoB. bubnnorexka HAL. Konduryparop
STM32Cube. O630p KOMIHIATOPOB, MporpammaropoB. Cpena pazpadbotku IAR
Embedded Workbench for ARM Cortex.
) 5 PaboTa ¢ mopraMu BBOJa-BbIBO/Ia MUKPOKOHTpoJuIepa. PexumMbl paboThl TUHUN )
MOPTOB BBOAA-BbIBOJA. KoHUTYpanys TuHMMA.
TaxTrpoBaHNEe MUKPOKOHTpoJuiepa. Taiimepbl-cueTunku. Pabora TalimepoB-
3 3 4
cyeTunkoB B pexumax MM, YUM.
4 4 [TamsaTe MukpokoHTposiepa. Coxpanenue HacTpoek Bo FLASH-namMsTh. )
CunThIBaHHE HACTPOEK. 3arpysKa nporpammsl uepe3 Bootloader.
5 5 |Cucrema npepblBaHUI MUKPOKOHTpoJuiepa. [IpuopureTsl npeppIBaHni 2
Ananoro-1ugpoBoit npeodpaszoBareiab. OCHOBHBIE U IOTIOJHUTEIbHbBIE KaHAJIBI.
6 6 |Pabora B pexxume npepriBanuil. [Ipsamoit noctyn k namstu. [loaxmoueHue 6
M3MEPUTENIbHBIX AHAJOTOBBIX CUTHAJIOB.
7 7 Wutepdeiice! csa3u. [locnenosarensusie unrepdeiicst SPI, 12C, UART. Onpoc 6
TaTYMKOB C MCIOJIb30BaHUEM MHTEP(EICOB.
5.2. HpaKanecmle 3aHATHUA, CCMUHAPbI
Ne Ne Koz-
HaunmeHoBaHMe WK KpaTKoe COiepKaHUe MTPAKTUYECKOTO 3aHATHUS, CEMUHapa BO
3aHATHA|pa3eNna)
4acoB
Coznanue npoekra Juisi MUKpokoHTposuiepa STM32 ¢ ncnonp3oBaHUEM
1 1  [mporpammei-koH(puUTryparopa STM32CubeMX, cpensl pazpabotku IAR Embedded| 2
Workbench
PaboTa ¢ TMHUSAME TOPTOB BBOJA-BbIBOAA. IloAKIIIOUEHNE TUCKPETHBIX
2 2 |ynpaBisIOUIMX CUTHAJIOB (TyMOlep, KHOIIKa), pOpMUpPOBAHUE TUCKPETHON 2
BBIXOJTHOW WH(OPMAIUH (CBETOTUOIBI)
Taiimepbi-cueTunku. Cuctema TakTUpoBaHus. PacueT BpeMeHHbBIX HHTEPBAJIOB B
3 3 [3aBHCHMOCTH OT YaCTOThl TAKTUPOBAaHMsI TaliMepa-cueTunka. Pacuer ckBaxkHocTH | 2
1 ko3¢ duirenTa 3anoaHeHus B pexume MM
TalimepbI-cueTurku. CuctemMa TakTUpOBaHUs. PacueTr BpeMEHHbBIX HHTEPBAJIOB B
4 4  [3aBUCHMMOCTH OT YaCTOThI TAKTUPOBaHUs TalimMepa-cueTynka. Pacuer ckBaxxHoctu | 2
1 ko3¢ duirenTa 3anoaHeHus B pexume [HINUM
5.3. JIaboparopHbie padoThI
Ne Ne . Koi-Bo
HaunmeHoBaHMe WK KpaTKoe cofiepkaHue J1a0opaTopHoi paboTh
3aHATHS | pazaena 4acoB
1 2 Pabota ¢ mopTamu BBOAa-BBIBOAA 2
2 3 TaliMepbI-C4ETYNKHI 4
3 6 AHanoro-udpoBoi mpeoOpazoBaTeib 6
4 7 WuTepdeiico! csa3u 4
5.4. CamocrosiTesqibHast padoTa CTyIeHTa
Brinonunenne CPC
Criucok nureparypsl (¢ ykazaHHEM Kozn-
[Tonsug CPC pas3zenos, maB, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
OdopmiieHre 0TYETOB 110 J1aOOPaTOPHBIM 11— 7 13275
paboram
[1oroTOBKA K BBIIIOJHEHUIO JIAOOPATOPHBIX |[KOHCHEKT JIEKIIUH, OCHOBHAs U 7 20




pabot

NIOTIOJIHUTENbHAS JINTEpaTypa 110
JUCLIUILINHE

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokenrem o OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENLHOCTH 00yYarOIIUXCHI.

6.1. KouTpoabubie meponpusitusa (KM)

No
KM

Ce-
MECT]

Bun
KOHTPOJISI

HasBaunue
KOHTPOJIBHOTO
MEPOIPUATHUSA

Bec

Makc.
Oamn

HOpﬂI[OK Ha4YHCJIEHUs 0alIoB

YVuu-
THIBA-
eTCA B

ITA

KypcoBas
paboTta/mpoeKT

IIpoexTupoBanue
udpoBoro
U3MEPUTEIBHOTO
yCTpOMCTBa

OT1iaryHO: paboTa BBITOTHEHA
CaMOCTOSITENIEHO, B COOTBETCTBHH C
METOINYCCKIMH PEKOMEHIALIUSIMH,
0e301HO00YHO, C HEOOXOAUMBIMHU
MOSICHCHUSIMU, 0()OPMIICHHUE
MOSICHUTEIHHOH 3aIMCKU BBIITOJITHEHO B
COOTBETCTBUH C TPEOOBAHUSIMH
CTaHJAPTOB, pACCUYUTAHA TIOTHAS
MOTPEIIHOCTh U3MEPHUTEIBHOTO KaHaIa
U(PPOBOTO H3MEPUTEITHHOTO
YCTPOWCTBA, CCTIaHbl BBIBOJBI IO
pabore.

XOpOIII0: COOTBETCTBHH C
METOINIECKIMH PEKOMEHIALUSIMH, C
HE3HAYUTEITLHBIMH 3aMEYaHUSIMH K
BEITIOJTHCHHUIO W O()OPMIICHUIO, C
HEOOXOTUMBIMU TTOSICHCHUSIMH.
OdopmiicHHE TOSICHUTEIFHON 3aITUCKH
BBIIOJIHEHO B COOTBETCTBHH C
TpeOOBAHUSMU CTAaHAAPTOB, PACCUMTAHA
MOJTHASI IOTPEIIHOCTh U3MEPHUTEIBHOTO
KaHaJa II(QPOBOTO U3MEPHUTEIHHOTO
YCTPOWCTBA, CACTIaHbl BBIBOBI IO
pabore.

VIOBJIETBOPUTENILHO: PabOTa BBITOTHEHA
CaMOCTOSITENIEHO, B COOTBETCTBHH C
METOINYCCKUMH PEKOMEHIANUAMU, Oe3
rpyOBIX OMUOOK, C HEOOXOAMMBIMU
MOSICHCHUSIMU, 0()OpMIICHHUE
MOSICHUTEILHOH 3aIMCKU BBITTOJTHEHO B
COOTBETCTBUH C TPEOOBAHUSIMH
CTaHJAPTOB C HEOOJIBIITUMU
3aMeYaHUsIMH, C/ICJIaHbI BHIBOIBI 110
pabote. [lonHas NOrpemHoCTh
M3MEPUTENILHOTO KaHalia u(poBOro
M3MEPUTETBHOIO YCTPOMCTBA HE
paccuymTaHa.

HeynoBneTBOpUTENBHO: TPOSKT

Kyp-
COBBIE
[TPOEKTHI

11 (POBOTO U3MEPUTETHHOTO




YCTPOICTBA BBHITIOIHEH C OIINOKaMH,
o(opMIIeHHE TIOSICHUTENBHOM 3aluCKu
HE COOTBETCTBYET TPEOOBAaHUSIMU
CTaHJApTOB, BBIBOJIbI IO paboTe
CIEJaHbl HE BEpHO. B oTuere HeT
BBIBOJIOB JINOO OHU HOCSIT
eKJIapaTUBHBIN Xapakrep. [Ipu 3amure
paOOThI CTYIEHT 3aTpyJHsETCS OTBEYaTh
Ha MI0CTaBJIEHHBIE BOIPOCHI 10 TEME, HE
3HAeT TEOPUH BOIIPOCA, IIPU OTBETE
TOITyCKaeT CYIIECTBEHHBIE OITUOKH.

Texyuui
KOHTPOJIb

JlaGoparopHas
pabora 1

5: BeinonHeH#e 1a00paTopHBIX PadoT
IMOJITHOCTBIO U B CPOK, IPAaBUJIBHOC
odopmiieHHE OTYETOB

4: BrinoniHeHue 1abopaTopHbIX paboT
MOJIHOCTBIO Ha 1-2 HeJenmu mocie Cpoka,
npaBUiIbHOE 0(OPMIICHHE OTYETOB

3: BeinonHeH#e 1a00paTopHBIX PadoT
MOJIHOCTBIO TOCJIE CPOKA, TPABUIIBHOE
odopmiieHHE OTYETOB

3a4CT

Texymui
KOHTPOJIb

JlaboparopHas
pabora 2

5: BeimonHeHe 1a00paTopHBIX padboT
IMOJITHOCTBIO U B CPOK, IPAaBUJIBHOC

o opMIIEHHE OTYETOB

4: BeimonHeHue 1abopaTopHBIX paboT
MOJTHOCTBIO Ha 1-2 He/Iemu Mmociie CpoKa,
paBUIbHOE 0()OPMIIEHUE OTYETOB

3: BeimonHeHue 1a00paTopHbIX padboT
MOJIHOCTBIO TOCJIE CPOKA, TPABUIIBHOE

o opMIIEHHE OTYETOB

3a4CT

Texymmi
KOHTPOJIb

JlaGoparopHas
pabora 3

5: BeimonHeHue 1a60paTopHBIX padboT
IMOJITHOCTBIO U B CPOK, IPABUJIBHOC
odopmenne oTueToB

4: BrinosnHeHue 1a00paTopHbIX paboT
MOJTHOCTHIO Ha 1-2 HeJenmu mocie Cpoka,
MpaBUIbHOE 0()OPMIIEHHE OTYETOB

3: BeimonHeHue 1a60paTopHBIX padboT
MOJIHOCTBIO TTOCJIE CPOKA, IIPABUIIBHOE
oopmieHne oTueTOB

3a4CT

Texymumii
KOHTPOJIb

JlaGoparopHas
pabora 4

5: BemmonHenue mabopatopHbIX paboT
MOJTHOCTHIO M B CPOK, MPABUIIHHOE
odopMIIeHHE OTYETOB

4: BeimonHenue 1a00paTopHBIX paboT
[MOJTHOCTHIO Ha 1-2 Henlenu mociie cpoka,
MpaBUIIbHOE 0()OPMIICHHE OTYETOB

3: BemmonHenue 1abopaTopHbIX paboT
MOJTHOCTHIO TIOCTIE CPOKA, MPABUIIHHOE
odopMIIeHHE OTUYETOB

3a4CT

ITpome-
6 | 7 KyTOUHAas
aTTeCTaIHs

TectupoBanue

100

OaJlITbl COOTBETCTBYIOT % COOTHOIICHUIO
MPaBUIBHBIX OTBETOB HAa BOTIPOCHI TeCTa

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun |

ITpouenypa npoBeneHus

Kpurepuu




MIPOMEKYTOYHOH OLICHUBAHHUS
aTTecTaluu
Ha 3aueTte mpoucxoaut orieHNBaHUEe YI€OHOU e TETHHOCTH
00y4aroILIMXCs [0 JUCHUIUIMHE Ha OCHOBE MOJIyYEHHBIX OLIEHOK 3a
KOHTPOJIbHO-PEHTHHIOBBIC MEPOTIPHATHS TEKYIETO KORTPONA M | o
saueT NPOMEXYTOUHOH arTectauuu. [Ipu oleHuBaHUN pe3yabTaToOB i 2.5.2.6
y4eOHOM AeATETHHOCTH 00YYaIOmIEerocsl MO JUCITUTIITHE Honoxc’emm
UCTIONIb3yeTCs OAJUIbHO-PEUTHHIOBAsI CUCTEMA OLICHUBAHUS
pe3yabTaToB y4eOHO esTenbHOCTH o0ydaromuxcs (yTBepKIeHa
npuka3oM pextopa ot 24.05.2019 . Ne 179).
KypPCOBBIE POEKTHI 3aIuTa KypCOBBIX MPOEKTOB B coorserctaii ¢
. 2.7 [lonoxxenus

6.3. Ilacnioprt ¢oHIa OLIEHOYHBIX CPEACTB

Ne KM
Komnerenuun Pesynbrarsl 00yueHus
12]314(5]6

3HAeT: MPUHLIMIIBI AaHAIIN3a, pacyeTa, IPOEKTUPOBAHNS U KOHCTPYUPOBAHUS B

[1K-2 COOTBETCTBUU C TEXHUUECKHUM 33/IaHUEM TUIIOBBIX CUCTEM, MPUOOPOB, AeTanend [+ | [+
1 y3JIOB HA CXEMOTEXHUYECKOM U 3JIEMEHTHOM YPOBHSAX

K2 YMeeT: MpOeKTUPOBaTh U MOJIEIMPOBATH OTIENBHBIE Y3IIbl U BECh ARRAAY
CIIO)KHO(YHKITMOHAJIBHBIN OJIOK

K-2 MMeeT mpakTUYeCKH OTBIT: pa3padOTKU U MOJEIMPOBAHHS OTACTBHBIX OJIOKOB AR RAAE
U(PPOBOro U3MEPUTEIBHOIO YCTPOICTBA

[1K-5 3HAeT: MPUHIIMIIBI U CXEMBbI TOCTPOCHUS HU(POBBIX U3MEPUTENBHBIX YCTPOMCTB [HH+ +
'YMeeT: BBINONHATh U3MEPUTENIbHBIE SKCIIEPUMEHTHI 110 3aJaHHONW METOAMKE C

[1K-5 BBIOOPOM CpE/ICTB U3MEPEHH U 0(hOpMIIEHUEM PE3YJIbTaTOB UCCIIEAOBAaHUN U HHH | [
pazpaboToOK

MK-5 MMeeT mpakTUYEeCKHH OTBIT: OPOPMIICHHS PE3YJIBTaTOB UCCIIETOBAHUN U IAAREN
pa3paboToK

TumnoBsie KOHTPOJIBHBIC 3alaHNUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M HH(OPMAIIMOHHOE O0ecniedeHue TUCIHUIIIMHBI

ITeyaTHast y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nmpenycmorpena

6) OononHumenbHas IUmepamypa:
1. Tonunbckuii ,B.b. CxeMOTE€XHUKA U3MEPUTEIIBHBIX YCTPOUCTB
[Texct]/B.b. Tonunsckuii.- M.: BUHOM.JIa6oparopus 3nanuii, 2006.-232c.- ISBN
5-94774-331-0.

8) omeuecmeenHvle U 3apyOedHCHblEe HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Meroanueckue yKa3aHUs 110 U3YICHHUIO JUCITUTUTHHBI

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
No nmg)lziypm 3J1§<?£)%C}?H]:)ﬁ bubnunorpaduyeckoe onrcanue
dbopme
g;gﬁ;g 2:31{}(1)2;;1 MyxanuH, JI. I. CxeMOTeXHHKa U3MEPUTEIBHBIX YCTPOUCTB :
1 OcHoBHas cHCTeMa yaebHoe mocobue / JI. I. Myxanun. — 4-e usn., crep. — CaHKT-
muTeparypa S — [letepOypr : Jlans, 2019. — 284 c. — ISBN 978-5-8114-0843-6.
Mo https://e.lanbook.com/book/111201
DJIEKTPOHHO- WBanos, U. U. D1iekTpoTeXHUKA U OCHOBBI AJIEKTPOHUKH :
ononHuTebHAs OoubmmoTeuHas yueOHuk i By3oB / M. U. VBanoB, I. U. ComnoBbes, B. 1.
2 Teparypa cucrema ®ponos. — 11-e uzn., crep. — Cankr-IletepOypr : Jlans, 2021.
W3/1aTEeNbCTBA — 736 c. — ISBN 978-5-8114-7115-7.
Jlanb https://e.lanbook.com/book/155680
2;;?42 2:};;1 Mosngabaesa, M. H. KonTponbHO-H3MepHUTEIbHBIE TPHOOPHI U
3 JlonoTHUTE IbHAS cHCTeMa OCHOBBI aBTOMATHKH : yueOHoe nocodue / M. H. Monnabaesa.
UTEpaTypa I — — Bonorna : Uadpa-Uuxenepus, 2019. — 332 ¢. — ISBN 978-
Mo 5-9729-0327-6. https://e.lanbook.com/book/124629
ICKTPOHHO- [leneun, B. @. MeTrpoorus u cpeictsa U3MEpeHui : yueOHoe
OCHOBHAS N rnocooue / B.®. I[TeaeBun. — Mocksa : UH®PA-M, 2022. —
4 sreparypa cHCTeMa 273 c. : mi1. — (Bricmiee oOpa3zoBanue: bakanaBpuar). - [SBN
7 nanium.com 978-5-16-006769-8. - URL:
' https://znanium.com/catalog/product/1758031.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

1. -Scilab(6eccpouno)
2. Microsoft-Office(6eccpouno)

[Tepeyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne 1 CIUTITHHBI

Bun 3aparui

Ne
ay/.

OcHoBHOE 000py/I0OBaHKE, CTEH/1bl, MAKEThI, KOMIIBIOTEpHAs TEXHHUKA,
IIPEYyCTaHOBJIEHHOE IIPOrPaMMHOE 00€eCcIIeueHHe, UCTIONIb3yEMOE JUIs

Pa3JIMYHBIX BUAOB 3aHITUI

JlaGopaTtopHbie Komnbrorepnsiit kiace, [1IK nogkimtouennsie k cetu MHTEpHET, makeT
3aHSTHS [IPUKJIAIHBIX IPOrpaMM
IIpakTnueckue Komnbrorepnsiii knacc, [IK noaximtouennsie k cetu MHTEpHET, naker

3aHATUA 1 CCMHUHAPEI

[IPUKJIAIHBIX IPOrpaMM

Jlexuun

MynbsTUMEIUHHAS AyAUTOPUS C IPOECKTOPOM U KOMIIBIOTEPOM.
OnuuoHaIbHO HEOOXOIUM BBIXOJ ¢ KOMIIbioTepa B VIHTepHeT.




