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1. llesu u 3212494 AU CIUILIHHBI

[Mmo6anbHOM 11eNBI0 U3yUeHUS TUCITUTUINHBI (MOyJis) «ONTHKO-AIIEKTPOHHBIE
U3MEpEHUs» SBISIETCS yIIyOiieHne 001ero nHGOopMamoHHOTO 00pa30BaHus U
MH()OPMALIMOHHON KYJIBTYPhI CTYJICHTOB, a TakXe (POpMHUPOBAHUE OA30BBIX MPAKTUUECKUX
3HAHUU U HABBIKOB B OJTHOM U3 COBPEMEHHBIX MHTEHCUBHO Pa3BUBAIOIIUXCS HATPaBICHUN
MH()OPMaIIMOHHO-U3MEPUTETHHON TeXHUKU. OCHOBHAA 3aj7aua — U3y4ECHUE TEOPUHU
OTITUKO-3JIEKTPOHHBIX U3MEPUTEIbHBIX YCTPOUCTB U CUCTEM, UX DJIEMEHTHOM 0a3bl,
MPUHIIAIIOB MPOCKTUPOBAHUS, UCTIBITAHUS U METPOJIOTHIECKOTO 00€CIIeUeHUSI.

Kparkoe cogepkaHue TUCHMIITIMHBI

HuctuminHa « ONTUKO-3JIEKTPOHHBIE U3MEPEHUSD) COCTOUT U3 YETHIPEX pa3iesioB:
"OG6nacT MPUMEHEHUsT ONTUKO-JIEKTPOHHBIX 3MepeHuii”, "McTouHUKY U3ydeHus,
ONTHUYECKHUE YCTpoUcTBa U cucTeMbl”, "[[pueMHUKHN U3TydeHUs U IPUHIIUIIBI TOCTPOCHUS
OTITUKO-3JIEKTPOHHBIX M3MepuTeNbHbIX cucteM (OOUC)" u "MeTrponorudyeckue
xapaktepucTuku OOV C 1 0OCHOBHBIE IPUHIUIIBI TPOEKTUPOBAHUS, METPOJIOTHUECKOM
arTecTaiuu 1 0opOpMIIEHHS] KOHCTPYKTOPCKOW JJOKYMEHTAIIMH JIJIsi ONTHKO-3JIEKTPOHHBIX
uznenuid". Ha nekuusx cTyIeHTbl 03HAKOMSITCS ¢ OCHOBHBIMHM IIPUHIUIIAMH TTOCTPOECHUS
OBUC; ocHoBHbIMU xapakTepucTukamu OOWC; BU1aMu UCTOYHUKOB U IPUEMHUKOB
ONTUYECKOTO U3IIyUYEHUs; TOPsAKOM MpoekTupoBanus u pacuera OOUC. Ha
1a00paTOPHBIX pabOTaX CTYACHTHI 3HAKOMSITCSI C OCHOBaMH MPOBEICHUS U3MEPEHUI TTPH
nomorn OOUC.

2. Komnerenuuu ody4awmerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCIHUANIMHBI

[TnanupyemMplie pe3yabTaThl OCBOSHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHIIin) O0y4eHUs 110 TUCIUTUTHHE

3HaeT: MeToANKN MPOBEICHUS ONITUKO-
PJIEKTPOHHBIX U3MEPEHUI; OCHOBHBIE BU/IbI
MCTOYHUKOB U IIPUEMHHUKOB ONITUYECKOTO
W3JTy4YEHHUS.

YmeeT: [IpoBOAUTE ONTUKO-3JIEKTPOHHBIE
W3MEPEHUS 10 U3YUYCHHBIM METOIMKAM U
00pabaThIBaTh JaHHBIE PU MPOBEICHUN
DKCIIEPUMEHTAJIBHBIX HCCIICTOBAaHU/

Mmeer npaktuyeckuid onbIT: [IpoBeaeHust onTuko-
DJIEKTPOHHBIX U3MEPEHUM; HCCIIEIOBAHUS
MOTYyYEHHBIX TaHHBIX U (POPMUPOBAHUUI
COOTBETCTBYIOIIETO BBIBOJIA IO TOJYYEHHBIM
pe3ynbraram.

[IK-2 CnnocoGHOCTH MPOBOAUTH U3MEPEHUS U
BBINOJIHATH U3MEPUTENbHbIE SKCIIEPUMEHTBI 11O
3a/1aHHOM METOJUKE C BBIOOPOM CPEJICTB U3MEPEHUN
1 00paboTKOM pe3ysIbTaToB H3MEPEHNUH,

0 OopMIIEHHEM PE3YIIBTATOB UCCIIEIOBAaHUN U
pa3paboToK

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp penIecTBYOMUX AUCIUILINH, [TepeueHp MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT

dusnueckre 0OCHOBBI OIy4YeHUs MH(OpMAIIHH,
dusuka,

MeTo/bl U CpefCcTBa U3MEPEHUN,

Teopust BEpOSITHOCTEN U MaTeMaTH4ecKas
CTaTUCTHKA,

HHTemiekTyaabHble HH(OPMALIMOHHbBIE CUCTEMBI,
HTEIeKTyaIbHBIE CPEICTBA U3MEPEHUH,
[Tpon3BoACTBEHHAs MTPaKTHKA (HAYYHO-
uccienoBarenbckas padora) (8 cemecTp)




du3ndyecKkre 0CHOBHI JIEKTPOHUKH,

OCHOBBI TEOPUH U3MEPEHHUIA,

Marepuaibl JJIEKTPOHHBIX CPEJCTB,

Benenue B mpuOOpoCTpoeHNE U U3MEPUTEIbHYIO
TEXHUKY,

[IporpamMMupoBaHre MUKPOKOHTPOJIEPOB,
[Ipou3BOACTBEHHAS IPAKTUKA (TIPOU3BOJCTBEHHO-
TexHoJornyeckas) (6 cemectp),
[Ipon3BoCcTBEHHAs TPAKTUKA (PKCILTyaTallMOHHAs )
(4 cemecTp)

TpC6OBaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HaABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH!

JlucuurimHa

TpeboBanus

du3nyeckrue OCHOBBI MOIy4YeHUs HH(OpMaLUU

3HaeT: OCHOBHbBIE (PU3NYECKUE TPUHIIUIIBI,
3aJI0’)KEHHbIE B OCHOBY M3MEPEHUS PA3IUYHBIX
(bu3NYECKUX BEIMYUH; HA3HAUYECHUE, YCTPOUCTBO,
TIPUHIIATT JCHCTBHUSI OCHOBHBIX BHJIOB IIEPBHYHBIX
npeoOpa3oBaTesnieil, OCHOBHbIE TIOIPEIIHOCTH U
METOJIbI IX YMEHBIIICHUS., OOIIYIO KYJIbTYPY U
MpuéMbI pabOThI B KOJIJICKTUBE U B paboueii
KOMAaH/]I€; OCHOBHBIE TIPUHIIUIIBI YPETYIUPOBAHUS
MPOTUBOPEUNiA U KOHGIIUKTOB Ipu paboTe B
KOMaH/Ie; BO3SMO)KHOCTHU peasin3allii JUYHOCTH C
MOMOIIIbIO KOMaH/THOW pabOThl. YMEET: BBITIOIHSATh
W3MEPEHHUS 110 ACHCTBYIOIIMM B OpraHU3alluN
MeTOANKaM (METoJaM) U3MEPEHUH ¢ 3alaHHBIMU
METPOJIOTHUECKUMHU XapaKTEPUCTUKAMU; ,
MPUMEHATH (PU3UKO-MaTeMaTHUECKHH anmnapar asis
[pacuera napaMeTpoB CPEACTB U3MEpPEHUs., paboTaTh
B cocTaBe Opurajsl (paboyeil rpymnmbl) B mporecce
BBITIOJTHEHUS JTA00PATOPHBIX PaboT; yMETh
BBITIOJTHSTH MOPYYEHHYIO YacTh 00I111ero oobema
paboT Bcell Opurajpl, OTBEYATh 3a OOLIUI pe3yabTar
HapaBHE ¢ APYyruMU. FIMeeT MpakTU4eCKUil OMBIT:
odopMIIEHHUS U BEJICHUS TEXHUYECKOW U OTYETHOMN
TOKyMEHTAIlMU Ha CPEJICTBA U3MEPEHHUIA.
MCCIJIEIOBAHUS U3MEPUTENIbHBIX Leneil ¢
PEOCTAaTHBIMU, TEH30PE3UCTUBHBIMU,
MbE303JIEKTPUIECKUMHU, EMKOCTHBIMH,
WHIYKIIMOHHBIMU, MATHUTOPE3UCTUBHBIMH
peoOpa3oBaTeIIMU; BHIIOJTHEHHSI U3MEPEHUIN
TEeMIIEPATyphI, JaBICHUS, pacxoa; oQpopMIIeHUs
MPOTOKOJIOB U3MEPEHUH; 00paOOTKHU TaHHBIX
M3MEPUTETBHOTO SKCIIEPUMEHTA.

Teopust BEpOATHOCTEN U MaTeMaTU4ECKast
CTaTHCTHKA

3HAET: OCHOBHBIE MTOHSATHUS U METOJIbl TEOPUU
BEPOSATHOCTEN U MAaTEMATUYECKOM CTaTUCTHUKU,
TUIOBBIC 3aKOHBI PacIpeeICHUs
CIIy4alHBIXBEJIMYMH, 0COOCHHOCTH OpTraHU3aAINI
TEXHUYECKOTO KOHTPOJISI C MPUMEHEHUEM
CTATUCTUYECKUX METOJIOB; BEPOSITHOCTHBIE MOZEIHN
B U3MEPUTEIIBHON TEXHUKE; TUCTIEPCUOHHBII

AHAJIN3; PErPECCUOHHBIN aHAN3. YMEET: BHIIOIHSIThH




0HO(AKTOPHBIN AUCTIEPCUOHHBIN aHATN3 U
NBYX(haKTOPHBINA TUCTIEPCUOHHBIA aHAIN3; CTPOUTH
MOJINHOMUAJIbHBIE MOZICNIN 00BEKTa HCCIIEIOBAHUSI.
VMeeT npakTUYECKUH OMBIT: UCIIOJIb30BAHUS
METOZ0B TEOPHUH BEPOSITHOCTEN U MaTeMaTUYECKOU
CTaTUCTUKH ISl PELICHUS 3a7a4
npo¢eCCHOHAIBHON AEITEIBHOCTH 10 00paboTke
PE3YJIBTAaTOB SKCIIEPUMEHTAIBHOTO UCCIEA0BAHNS B
MpoLIeTypaxX TEXHUUECKOTO KOHTPOJIS

Marepuaisl JIEKTPOHHBIX CPEACTB

3HaeT: NPUPOLY NEKTPOMATHUTHOTO TOJIS;
0COOEHHOCTH MOBE/IEHUS PA3JINYHBIX BEIIECTB B
DJIEKTPOMArHUTHOM I10JI€., OCHOBHBIE CBOMCTBA
TTUIIEKTPUYECKNX, IPOBOHUKOBBIX 1 MAarHUTHBIX
MaTEpHUAJIOB WIEKTPOHHON TEXHUKU; MApKU U
XapAKTEPUCTUKN OCHOBHBIX MaTEPHUAJIOB;
3aKOHOMEPHOCTH U3MEHEHHUsI OCHOBHBIX CBOWCTB
MaTEPHUAJIOB ITPU UX B3aNMOJIEVCTBUU C BHEITHUM
DJIEKTPUYECKUM U MAarHUTHBIM TI0JIEM. YMEET:
WHTEPIPETUPOBATH NOJYYECHHBIE B ITPOLIECCE
U3MEPEHUN pe3yJIbTaThl, IPOBOAUTH UX aHAIIU3,
0(QOpPMIIATH TPOTOKOJIBI U3MEPEHUH., BHIOMPATh
MaTepHUAaJIbl JJIs UCIIOJIb30BAaHUS B allliaparype
DJIEKTPOHHON TEXHUKHU C YYETOM XapaKTEPUCTUK
MaTEpHUAJIOB U BIUSHUSA HAa UX CBOMCTBA BHELIHUX
¢dakTopoB. MIMeeT mpakTHUECKHUI ONBIT: U3MEPEHUS
XapaKTepUCTUK MaTepHasioB; paboThI ¢
nH(pOpMaIeil 0 TEXHOJIOTUN MaTepPHAIOB
DJIEKTPOHHBIX CPEJCTB, 00 00IACTAX MPUMEHEHUS
[Pa3JINYHBIX KJIACCOB MAaTE€PUAJIOB B U3EIIHAX
QJIEKTPOHHOM anmapaTypsbl., paboThl ¢ rpadukamu,
TabIuamMu, TuarpaMMaMu; METOIaMU KOPPEKTHON
OLICHKHU ITOTPELIHOCTEN IIPU NIPOBEACHUN
M3MEpPEeHNil ¢ 00pa3liaMu MaTepUaJIoB.

MeTobl U CpeAcTBa U3MEPEHUN

3HAET: CUCTEMBI (PU3NUECKUX BEJIMUUH U UX
equHuL. Buael u metonsl usmepenui. Pesynsrar
n3mepenus. [lorpemnoctu n3amepennii. MeTobl
00pabOTKH N3MEPUTETHHBIX TaHHBIX., METOTUKU
BBITIOJTHEHUS U3MEPEHUI; METO/IbI ISl 00paboTKU
TAHHBIX MMOJIYYEHHBIX B XO/I€ KCIEPUMEHTAIbHBIX
WCCIIEIOBAaHNI; YMEET: UCITOJIb30BATh Pa3INYHbIC
CpencTBa JIJIsl IPOBEICHUS U3MEPEHUI
DIEKTPUYECKUX BEJTUYHH; TIPOBOIUTH U3MEPECHHUS
PIEKTPUUYECKUX BEJTMYMH., IPOBOIUTH
SDKCIIEpUMEHTAaIbHbIE ucciaenoBanus Mmeer
MPaKTUYECKUI OIBIT: IPOBEICHUS U3MEPEHUI
IIEKTPUYECKUX BEJIMYMH U 00paboTKU
U3MEPHUTENHHOM HH(OpMAIIUH.

[IporpamMMupoBaHre MUKPOKOHTPOJIJIEPOB

3HaeT: ApXUTEKTypa MUKPOKOHTpouiepoB STM32.
Anpo ARM Cortex. Taitmepsl. Cuctema
npepsiBanuid. [Ipuopurersl 3agad. LM n UM
curHaibl. UHaukanuio. 7-cerMeHTHbIE MHIUKATOPHI.
UteHue u 3anuch nHGOpMaIi. AHAIOTO-ITU(POBOM
npeoOpasoBarenb. HTEpdelich cBs3U B IUPPOBBIX
n3MmepurenbHbix yerporctBax SPI, 12C, USART.,
[IpUHIHITBI ¥ CXeMBI TIOCTPOCHHS IU(DPOBBIX

M3MEPHUTENBHBIX YCTPOUCTB., [IpuHIINIIBI aHATH3a,




pacueTa, IPOEKTHPOBAHUS U KOHCTPYHPOBAHUS B
COOTBETCTBUU C TEXHUYECKHUM 33/1aHUEM THIIOBBIX
cucTeM, pruOOpOB, JAeTajei u y31I0B Ha
CXEMOTEXHHUYECKOM U DJIEMEHTHOM YpPOBHSX. YMEET:
PaboTath ¢ mopTamMu BBOJIa-BBIBOJA
MUKPOKOHTpoIiepa. 3MepsaTh BpeMeHHbIE
uHTepBaibl. Paborars ¢ FLASH-namsThi0.,
BBITOTHATS U3MEPUTENBHBIE SKCTIEPUMEHTHI IO
3aJaHHOI METOAMKE C BBIOOPOM CPENICTB U3MEPEHUI
U o(hopmIIeHHEM pe3yabTaToOB UCCIEI0BAaHUIN U
pa3zpaboTok., [IpoekTupoBaTh 1 MOIETUPOBATH
OTJIEJIbHBIE Y3JIbl U BECh CIOKHO(DYHKIIMOHATBHBIN
610k. Imeet npakTudeckuii onbiT: Pazpabotku
yCTpoiicTBa Ha 6a3ze MUKPOKOHTPOJLIEpa,
ocymectBisitoniero uamepenue (AL, Taiimep,
CYeT) U MHIUKAINIO (7-CerMEHTHBIM UHIUKATOP,
[INM, cBeTonuomsl)., OGopmieHus pe3yabTaToB
WCCJICIOBaHMUI U pa3paboToK., PazpaboTku n
MOJICITUPOBAHUS OTICTHHBIX OJIOKOB IU(POBOTO
W3MEPUTEIBLHOTO YCTPOIMCTRA.

Ddusuka

3HaeT: hyH/IaMEHTAIbHBIC 3aKOHBI (DU3HKH,
MOAXO/bI U METO/IbI MEXaHUKH, (PU3UKU KoTeOaHUH
W BOJIH, TEPMOIMHAMHKH, KJIACCHIECKOH 1
KBAaHTOBOM CTaTUCTHKH, MOJICKYJIIPHON (PHU3HKH,
TIOBEJICHHUS BEIIECTB B DJICKTPUICCKOM U MarHUTHOM
MOJISIX, BOJIHOBOM M KBAHTOBOM ONTHUKH., METOJIBI U
CpeACTBa M3MEPUTEITFHON TEXHHUKH, a TAKKE
0COOEHHOCTH U3MEpPEHH U 00paboTKH
KCTIEPUMEHTAJIBHBIX JaHHBIX Pa3IMIHBIX
DIIEKTPUYECKUX U HEANEKTPUUECKUX BEITMUHUH.
YMeeT: MpUMEHSITh MaTeMaTHYeCKUE MOJIEITH U
METO/Ibl, (PU3NUECKHE MOJIENTU U 3aKOHBI JIIS
peIIeHNsI MPUKIIAIHBIX 3a71a4; IPAMEHSITh OCHOBHBIC
3aKOHbI MEXaHUKHU, TEPMOTUHAMUKH, MOJIEKYISIPHO-
KHHETHYECKON TEOPUH, AIEKTPOANHAMUKH, OTITHKH,
¢u3uKy aroma, sapa AJs peleHUs] BOSHUKAIOIINX
3a/a4; MPUMEHSATh MaTEMAaTHIECKHE METOIBI,
¢u3uUecKre 3aKOHbI U BBIYUCIUTEIbHYIO TEXHUKY
TUTST peNICHUST TIPAKTUYECKHX 3a/1a4., BRITIONHATh
du3nUecKuii HIKCIIEpUMEHT, 00pabaThIBaTh
PE3YyNBTaThl N3MEPEHUH, CTPOUTH TPAdUKHU H
POBOANUTH TpapUUECKUil aHAJIN3 ONBITHBIX JaHHBIX;
MPUMEHSATH COBPEMEHHOE (PU3NYECKOE
00opyioBaHUE U MTPUOOPHI TIPU PEIICHUN
NPaKTUYECKHX 3a/1a9; UCTIONB30BaTh CIIPABOYHYIO
TUTEpaTypy JAJ BHIIIOJTHEHUS pacueTOB., IPUMEHSATh
MaTeMaTHIeCKhe METO/IbI, (PU3NIECKUE 3aKOHBI 1
BBIYUCIIUTENLHYIO TEXHUKY IS PELICHUs
NpPaKTUIECKHX 33/1a9; paboTaTh ¢ M3MEPUTEITLHBIMU
npuOOpaMu; BEIOMHATH (PU3UYECKUI SKCIIEPUMEHT,
00pabaTsIBaTh Pe3yabTaThl U3MEPEHUM, CTPOUTH
rpaduKy ¥ IPOBOJAUTH I'papruecKuil aHaIn3
OTIBITHBIX JIAHHBIX; PACCYUTHIBATH CHCTEMATHUECKHE
U CIIy4aiHble OIMOKH MPSIMBIX U KOCBEHHBIX
U3MEPEHUI, THCTPYMEHTAIBHBIE TIOTPEITHOCTH;

OPUMEHSTH COBPEMEHHOE (PU3HUECcKoe




00opyioBaHrE U MPUOOPHI TIPU PEIICHUT
MPaKTUYECKUX 3a/1a4., padoTaTh B COCTaBe OpUTaIbI
(paboueii rpymIibl) B mpoliecce BHITOTHEHUS
1a0OpaTOPHBIX PabOT; YMETh BBITIOIHATH
MOPYYEHHYIO YacTh 0011ero oosema padot Bcei
Opurajbpl, OTBEYATh 3a OO pe3yJIbTaT HapaBHE C
npyrumu. Mmeet npakTudeckuii onbIT: 0QpopMIIeHUS
OTYETOB IO Pe3ybTaTaM UCCIIEOBaHUN; PabOTHI C
U3MEPUTEIILHOM annaparypou, B TOM 4HCIIE C

M (HPOBOI H3MEPUTEITHHON TEXHUKOM; 00paboTKH
AKCIIEPUMEHTAJIbHBIX JTAHHBIX ¥ OLEHKN TOYHOCTHU
M3MEPEHMIT; BHITTOTHEHHS aHATTU3a MOTyYEHHBIX
[pEe3yabTaTOB, KaK pELICHMs 3a/1a4, Tak U
SKCIIEPUMEHTA U U3MEPEHUI; HaBbIKaMU pabOTHI €
y4eOHOI, Hay4YHOW U CTIPaBOYHOM JIUTEPATYpOH.,
npuMeHeHus (yHIaMeHTaNIbHbBIX TOHITHH 1
OCHOBHBIX 3aKOHOB KJIACCUYECKON U COBPEMEHHOM
(bu3KKY; MPOBEIEHUs] PACYETOB, KaK MPH PEIICHUN
3a/1a4, TaK ¥ IpU HAy4YHOM SKCIIEPUMEHTE.,
OpraHu3aliy, IIAaHUPOBAHMUS, TPOBECHUS U
00paboOTKH pe3ylIbTaTOB IKCIIEPUMEHTOB U
SKCIIEPUMEHTANBHBIX UCCIIEA0BAHUMN; IPOBEACHUS
(U3UUECKOro HKCIIEPUMEHTA U YMEHUS IPUMEHSATh
KOHKPETHOE (PU3NYECKOEe COJEPKaHUE B
NPUKJIAJHBIX 3a/1a4ax Oyayliel crennaibHOCTH;
MIPOBECHMSI PACUETOB, KaK MPHU PELUICHUH 3a/1a4, TaK
U IIpY HAy4YHOM 3KCIIEPUMEHTE; HaBbIKAMU

0 OpMIIEHHSI OTYETOB IO pe3yabTaTaM
UCCIIEIOBaHUMN; pabOTHI C H3MEPUTEIBHOM
arnmaparypoi, B TOM 4ucie ¢ MuppPoBOn
U3MEPUTENILHON TEXHHUKO; 00paboTKH
PKCIIEPUMEHTANBHBIX JIaHHBIX U OLIEHKH TOYHOCTH
W3MEPEHHIA., KOMMYHHUKAIIMH, HEOOXOAMMOM /st
3aIUTHI OTYETOB MO Ja0OPATOPHBIM paboTam
MOCPENICTBOM COOECEOBAHUS BCEX CTY/ICHTOB
Opurapl ¢ pernoaaBaTeIeM.

OCHOBBI TEOPUH U3MEPEHUI

3HaeT: MaTeMaTU4YeCKUe MOJIENIN CPEICTB
M3MEPEHHUSI; METPOJIOTUYECKUE XapaKTEPUCTUKH
CPENICTB U3MEPEHUH; CTPYKTYPHBIC METO/IBI
KOPPEKIINN HEMTUHEHHOCTH (QYHKITHH
npeoOpa3oBaHUs CPEACTB UBMEPEHUN; MEXaHU3M
00pa30BaHMsI MOTPENTHOCTH CPEACTB U3MEPEHUH. ,
OCHOBHBIE METPOJIOTUIECKHUE XapaKTEPUCTUKH
CpENCTB U3MEPEHUI; TPUHIIUIIBI HOPMUPOBAHUS
METPOJIOTHUECKUX XapaKTEPUCTUK CPEICTB
W3MEPEHHUsI; OCHOBBI TEOPUM TOUHOCTU U3MEPEHHUI;
AITOPUTM 00PaOOTKU JaHHBIX U3MEPUTEITEHOTO
SKCIIEPUMEHTA, OCHOBHBIE TIOHSTHS U TEPMUHBI
METPOJIOTHH; OCHOBBI TEOPUU BOCIIPOU3BEICHUS
eAUHUIL (PU3MUECKUX BEIHMYNH; OCHOBBI
obOecTieueHnst €TUHCTBA U3MEPEHH; OCHOBBI TEOPHUH
TOYHOCTU U3MEPEHUN YMEET: PUBOAUTD
MOTPENTHOCTH KO BXOJy U BBIXOY CPE/ICTB
W3MEpEHMUsI. , UCKITI0UaTh rpyOyro MOrPenuTHOCTh
W3MEPEHUS U POMAXH; OIICHUBATh JOBEPUTEIHHBIE

T'PaHHUILIbI cnyqaﬁHoﬁ MOrpCIIHOCTHU,; aHAJIM3UPOBATDH




CHUCTEMAaTUYECKYIO MOrPEIIHOCTh U3MEPEHUS,
pacCYMTHIBaTH OCHOBHYIO TIOTPEITHOCTh CPEICTBA
W3MEpEeHHsI 10 ero (PyHKITUHU MpeoOpa3oBaHUs UITU
BHUIY CTPYKTYpPHOI cxeMbl. IMeeT npakTuiecKui
OTIBIT: MATEMATHYECKOTO MOJICTHPOBAHUS (PYHKIIUN
npeoOpa3oBaHus CPEJCTBA U3MEPEHUS, aHATIN3A U
CHUHTE3a METPOJIOTUYECKUX XapaAKTEPUCTUK CPEJICTB
W3MEPEHUN.

DduznyecKkrue 0CHOBBI SJICKTPOHUKHA

3HaeT: METOBI ONPEACIICHHS IKCIUTyaTaIIHOHHBIX
XapaKTePUCTHK MOTYITPOBOJHUKOBBIX TPUOOPOB.,
(bu3nIeCcKre OCHOBBI AIIEKTPOTPOBOTHOCTH
MOJTYIIPOBOJAHUKOB; AJIEKTPOHHO-IBIPOYHBIH IEpPexXo
W €TO CBOMCTBA; MOIYIIPOBOTHHUKOBBIC JTHOJIBI
XapaKTepUCTUKH UIIAPAMETPBI: BBIPSMUTEIIbHBIE,
BBICOKOYACTOTHBIE, UMITYIIbCHBIE, TUOABI [IIoTTKH,
OTIOpHBIE, TYHHEJbHbIE U OOpallleHHbIE, BAPUKAIIbI,
(OTOAMOIBI, CBETOUO/BI, OTITOICKTPOHHBIC TIAPHI;
[0JIEBbIE TPAH3UCTOPHL: C YIIPABISIOIINM
MIepeX00M: TIPUHIINT JIEHCTBHS, XapaKTEPUCTUKU H
napaMeTphbl, OJIEBbIE TPAH3UCTOPHI C
W30JMPOBAHHBIM 3aTBOPOM M WHIYIIMPOBaHHBIM
KaHAJIOM: TIPUHIUI JeHCTBUS, XapaKTEPUCTHKH U
apaMeTphbI; MOJIEBBIE TPAH3UCTOPHI C
U30JIMPOBAHHBIM 3aTBOPOM U BCTPOSHHBIM KaHAJIOM:
TPUHIIAI JCHCTBUS, XapaKTePUCTHKH U TIApaMETPHI;
OUITONSIPHBIE TPAH3UCTOPBI: PUHIIMIT ACUCTBUS,
TOKOpACTIpE/ICTICHNE, CXEMBI BKITIOUCHHUS,
XapaKTepUCTUKH U MTapaMeTPhl B CXeMe BKITIOUEHUS
c o0mieit 6a30i1, XapaKTEpUCTUKHU U MTapaMeTPhI B
CXeMe BKJIFOUEHUS C OOLIMM SMHUTTEPOM, BIUSIHUE
TEMIIepaTypbl Ha XapaKTEPUCTHKU U TApaMeTPhI
OUITONIIPHOTO TPAH3UCTOPA, IEPEXOAHbIE U
JaCTOTHBIC XapPAKTEPUCTUKN OUTIOSIPHBIX
TPAaH3UCTOPOB, TPAaH3UCTOPHI LLIOTTKM; TUPUCTOPBIL:
NIBYX2JIEKTPOIHBIE TPUOOPHI - JHHUCTOPHI;
TPEXIIEKTPOHBIE TPHUOOPHI - TPUHUCTOPHI;
YEeTHIPEXAIIEKTPOIHBIC IPUOOPHI ~-ITOTHOCTHIO
yIpaBiisieMble THPUCTOPBI; CHMUCTOPBI.
HeoOxonnMbIe 715t POSKTUPOBAHMUS TTPEIeITbHBIC
HKCIUTyaTallMOHHbBIE XapaKTEPUCTHKHU
MOJTYTIPOBOAHUKOBBIX TPUOOPOB. YMeEeT:
HKCTIIEPUMEHTAIBHO ONPEAETATh
paboTOCTIOCOOHOCTD U MMapaMeTphbl
MOJTYIPOBOJAHUKOBBIX IPUOOPOB., pa3InyaTh
TIOJTYTIPOBOAHUKOBBIE TPHOOPHI TIO UX YCIOBHBIM
rpadudeckuM 0003HAYECHUSIM; UCKATh aHAJIOTH
MOJTYIPOBOHUKOBEIX IPHOOPOB. MMeeT
MPaKTUYECKHI OTBIT: pabOThI C COOTBETCTBYIOIIUM
N3MEPUTENBLHBIM 000PYIOBAHUEM.
CaMOCTOSTEIILHOTO OOY4YEHHUSI HOBBIM METOJIaM
WCCIIeI0BaHus B MPOo(deCCHOHAbHON 001acTH;
METO/IaMH TOIIArOBOM JI€TAIU3aIUU PEIICHUS
3a/1a4¥; UCIIOJIh30BaHUs 0a3bl TAaHHBIX CO
CHPAaBOYHBIMHU MaTepHallaMi O XapaKTePUCTUKAX U
napamMeTpax MoJyIpOBOIHUKOBBIX TPUOOPOB.

BBeneHue B npuOOpOCTpOEHUE U U3MEPUTEIbHYIO

3HaeT: HanboJee pacIpoCTPaHEHHBIE TOUCKOBHIE




TEXHUKY

CHUCTCMBI 1N 633]:1 JaHHBIX, COACPIKAIINUEC HAYYHO-
MCCJIEIOBATEIbCKYI0 HH(POPMAILIHIO; OCHOBHBIE
I[IPUHIIUIILI TOUCKA Hay‘IHO-TCXHHHGCKOﬁ
nH(GOpMAIH; OCHOBHBIE HayYHbIE UCTOUHUKH
WH(GOPMAINH; OCHOBHBIC CITIOCOOBI aHATN3a U
00paboTKu MHGOPMAIIMH., UCTOPUIO Pa3BUTHS
W3MEPHUTENLHON TEXHHUKH, COMIEpPIKaHne yueOHOTO
M1aHa BEIOpAHHOM CTIEIUaTIbHOCTH, TpeOOBaHUS,
MMPCABABIIICMBIC K BBIITYCKHUKY By3ad, OCHOBBI
pa3pabOTKU U3MEPUTEIBHBIX TPUOOPOB., CYIITHOCTh
KOPPYNLMOHHOTO TIOBEACHUS, POPMBI €ro
MPOSIBIICHUS B Pa3JIMUHBIX cpepax 001IecTBEHHOM
PKU3HH; OCHOBHBIC MCPLI 11O MPEAYIIPECKIACHUTIO
KOPPYIILIMH; IeHCTBYIONINE PABOBbIE HOPMBI,
oOecnieunBaronue 60pr0y ¢ KOppyIHei B
npodeccroHaIbHOM eATeTbHOCTH U CITOCOOBI
NpOoMUIAKTUKY KOPPYIIHH. YMEET: aHAIU3UPOBATh
coneprkanue OnOMHorpapuIeCcKiuX NCTOUHUKOB U
OLICHUBATh UX COACPKATCIIbHYIO HCHHOCTD,
OTJIMYaTh HAyYHbIE U HEHAYYHbIE HCTOYHUKHU
UH(OPMAIIUH; COXPaHATh U 00padaThIBaTh
nH(}OpMaITMIo B moaxoAsiieM ¢popmare., COOuparhb
HCCJIOXKHBI MPUHIUITHAJIBHBIC JICKTPUUICCKUC
CXEMBI; pa3padarpiBaTh MPOrPaMMHOE O0eCIIeUeHUE
1U1s1 MUKPOKOHTPOJIJIEPHBIX YCTPOMUCTB.,
QHAJIM3UPOBATh, TOJKOBATh U IPUMEHSTH PABOBBIE
HOPMBI O IIPOTUBOAECHCTBUU KOPPYILIUOHHOMY
MoBeJIeHUI0. IMeeT mpakTUYeCKUI OMBIT: CO3aHus
MUKPOKOHTPOJUIEPHBIX YCTPOUCTB.

[TpounsBoncTBeHHAsI MPAKTHKA (TIPOMU3BOACTBEHHO-
TeXHoJIornueckas) (6 cemectp)

3naetr: CriocobObl cbopa, 00paboTKH, aHaTN3a U
CHCTEMaTH3alNU HAYYHO-TEXHUYIECKOH
uHGOPMAIIH 110 TEMAaTUKE HCCIIEAOBaHUS,
CYIIECTBYFOIIME TUTIOBBIE PEIICHHS U IIa0JIOHBI
MPOEKTHUPOBAHUS KOMITBIOTEPHOTO MIPOTPAMMHOTO
obecriedeHns., MeTObl MOHTaXa, HAJIAK! 1
UCTIBITAHUIN OIBITHBIX 00pa30B TEXHUKH., CIIOCOOBI
OTIBITHOM MTPOBEPKH MTPUOOPOB U CHCTEM, CO3IAHUS
(MomuduKaIK) U COMTPOBOKICHUS
UHQOPMAITMOHHBIX CUCTEM, aBTOMaTH3HPYIOIITIX
3a1a4l MPO(eCCUOHATBHOM NesTeTbHOCTH. YMEeT:
[IpencrasmsaTs nHGOpMauio B Tpedyemom popmare
C MCTIOIh30BaHUEM WH(OPMAITMOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH, 6a3
TaHHBIX, TPOTPAMMHBIX HHTEP(DEHCOB C ydeTomM
TpeOoBaHUl MHPOPMALIMOHHON 6E€30MaCHOCTH. ,
BrINOMHATS MOHTaX, HaTaJAKy U UCTIBITAHUS
OTIBITHBIX 00Pa3IlOB TEXHUKH., [[pOBOTUTH OTBITHYIO
pOBEPKY NMPHUOOPOB U CHCTEM, CO3/1aBaTh
(MoaudUIIMPOBATH) U COMPOBOKAATH
WH(GOPMAITMOHHBIE CUCTEMBI, aBTOMATU3UPYIOIIHE
3ama4um Mpo(heCcCHOHANBHOM nesTenbHoCTH. Vmeet
npakTHYecKuit onbIT: OOpaboTKH U aHAIH3a
UHQOPMAITUH U3 PA3INIHBIX HCTOYHHKOB,
MPUMEHEHUS CPEJCTBA MPOCKTUPOBAHUS
KOMIIBIOTEPHOTO MPOTPAMMHOTO 00eCIIeueHUs.
MoHTa)ka, HaJIaJKU ¥ UCTIBITAHUH OTIBITHBIX




00pa31oB TeXHUKH., OTBITHOHN MPOBEPKH MPHOOPOB
U CUCTEM, CO3aHus (MOaUBUKAIIIHN) U
COHpOBO)K,Z[eHI/IH I/IH(I)OpMaI_[I/IOHHbIX CHUCTEM,
ABTOMATH3UPYIOIIMX 33]1a4u MPOPECCHOHATEHOM
JCATCIIBHOCTH.

[Ipon3BoACTBEHHAs MTPaKTHKA (SKCILTyaTallHOHHAs)
(4 cemecTp)

3naer: MeTozbl NPOBENEHUS U3MEPEHUN U
MCCJIEIOBAHUS Pa3IMUHBIX OOBEKTOB., MeTOIUKN
FOCTUPOBKH 2JIEMEHTOB U3MEPUTENBHBIX TPUOOPOB.,
MeTtoauky cOopa 1 aHaaM3a HayYHO-TEXHUYECKOM
UH(OPMAIUH ¢ TPUMEHEHHEM UH()OPMAIIMOHHBIX
CUCTEM, aBTOMaTH3UPYIOUINX 3a]1aun
npogeCCHOHAIBHON AEATENbHOCTH. YMEET:
Mcnonp30BaTh pa3audHbIE CPEACTBA IS
IPOBEACHMSI U3MepeHui., OCyIeCTBIATh
TEXHUYECKUI KOHTPOJIb TOYHOCTH 000PYI0BaHUS
WJIM KOHTPOJIb TEXHOJIOTUYECKONW OCHACTKM. ,
OO6pabarbIBaTh HAYYHO-TEXHUYECKYIO HHPOPMALIHIO
C MPUMEHEHUEM HH(POPMALIMOHHBIX CUCTEM,
ABTOMAaTU3UPYIOIIMX 3aJja4i MPOPEeCCUOHATBHOM
NeATENbHOCTH. IMeeT NpakTUUECKUM OIIBIT:
[TpoBenenust usmepeHuit GU3NYECKUX BEIUYUH 110
3a7aHHON MeToauke., FOCTUpOBKY M HACTPOMKHU
M3MEpUTENBHBIX PpUOOopoB., [Ipencrasnenus
pE3YIBTAaTOB UCCIIEIOBAHUM ¢ IPUMEHEHUEM
MH(GOPMAIIMOHHBIX CUCTEM, aBTOMaTH3UPYIOIINX

3aga4du HpO(i)CCCHOHaHLHOﬁ ACATCIIbHOCTH.

4. O0béM 1 BUABI YUeOHOIT padoOTHI

OO0mast TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOMH

paboThl
Pacnpenenenue o cemectpam
N Bcero B Hacax
Bun yuebnoi paboret 9acoB Howmep cemectpa
7
OO0mmast TpyI0EMKOCTh AUCITUTLITTHBI 72 72
Ayoumophvie 3aHAmMusL: 32 32
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
JlabopartopHsbie padoTs! (JIP) 16 16
Camocmosmenvnas paboma (CPC) 35,75 35,75
W3zyuenne yueOHbIX ocoOuit 15,75 15.75
OdopmiieHre 0TYETOB 110 JJaOOPaTOPHBIM padoTam 20 20
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 4,25 4,25
Bux konTpons (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. ConeprxkaHue TUCHMIIIIMHBI

Ne
azzena

HaumeHnoBanue pa3aenoB JUCHUILIMHBI

O06beM ayIUTOPHBIX
3aHATHH 110 BUAM B




gacax

Bcero |[JI| I13

JIP

1 |Ueapu

3aJa4yl Kypca, CTPYKTypa AUCHUIIINHBI. 4

4
2 |McTOYHUKH U3Ty4YEHUS, ONITUYECKHUE YCTPOUCTBA U CUCTEMBI 12 41 0
6

HpI/ICMHI/IKI/I HU3JTY4YCHHUA U IIPUHIUIIBI IIOCTPOCHUS OIITHKO-3JICKTPOHHBIX
HN3MCPUTCIIBHBIX CUCTEM

14

Metponornueckue xapakrepucTuk OOV C u 0CHOBHBIE TPUHIIMIIBI

4 |mpOEKTHPOBAHMSI, METPOJIOTHUECKOM arTecTalui U 0QOPMIICHUS 2 210

KOHCTPYKTOpCKOﬁ JOKYMCHTAUU JJIA OIITUKO-3JICKTPOHHBIX 156610507058

5.1. Jleknun

No Ne
NeKIUu[pas3aena

HaunmenoBanue unu KpaTKoC COACPIKAHUC JICKIIMOHHOI'O 3aHATHUA

Koi-
BO
4acoB

OO61re cBeIeHHs 0 CTPYKTYpe Kypca ero Ha3Hau€HUU U KOHTPOJIbHBIX
MEpONPUATHSIX, IEPEUCHb OCHOBHOM JUTEepaTypbl. OnpeaeneHue onTuKo-
AIIEKTPOHHOHN M3MepuTeabHoM cucTemMbl (ODUC). CTpyKkTypa ONTHYECKOTO
Tuarna3oHa CreKTpa JIEKTPOMArHUTHBIX Konebanuit. CTpykTypa 0000IIeHHOM
ODUC.

OcnoBublie penmytiectBa ODUC, cBsizaHHBIE ¢ 0COOCHHOCTAMH UCTIOIB30BaHUS B
KauecTBE HOCUTEN MH(OpMAIMK ONTHYECKoro u3nydeHus. [loctpoenue nepesa
ob6mnacteit npumeHeHust OOV C Ha 0CHOBE CBOMCTB M BO3MOXKHOCTEH ONMTHYECKOTO
n3nyuenus. [loctpoenue nepesa, ucnonszyeMoit B OOUC ontnueckoii n
HIIEKTPOHHOM 3JIEMEHTHOM 0a3bl, HA OCHOBE U3BECTHBIX 3aKOHOB, 3P(PEKTOB U
npunimnoB. Knaccuduxanus OOUC.

XapaKTepUCTUKHU ONTUYECKOTO U3ITydeHHsl. CUCTEMBI CBETOBBIX, JHEPIreTUUECKUX
1 acTpOPU3UUECKUX XapaKTEPUCTUK. 3aKOHBI TEIUIOBOTO U3NydeHHs. ICTOUHUKH
M3ITyYEHUS U UX KJIacCHU(pUKAIHS.

Monenu uznydareneil. EctecTBeHHbIE HCTOUHMKY U3MydeHus: ColHile, 3ems,
3BE3/1bl, IJIAHETHI, aTMOc(epa. ICKyCCTBEHHBIE HCTOUHUKHU U3ITYUYECHHUS: JIAMITbI
HaKaJIMBaHMS, Ta30pa3psIHbIC JIAMITBI, PTYTHBIC JIAMIIbI, JTJa3epHbIC HICTOYHUKU
ONTUYECKOTO U3JIYUYEHUS UX XapaKTEPUCTUKU U KOHCTPYKIIUH, TFOMUHECIIEHTHBIC
W3ITydaTelu.

OcHoBHbBIE BUBI IPUEMHUKOB H3my4eHus. [IpuHuumne u 3¢ (eKTol, MoioKeHHbIE B
OCHOBY NPUEMHHUKOB H3TyueHus. [lapaMeTpsl U XapakTepUCTUKN IPUEMHUKOB
n3nydeHusi. UyBCTBUTEIBHOCTD, ITYMOBBIE TapaMETPhl U BPEMEHHbIE
XapaKTEPUCTUKU IPUEMHUKOB M3TyueHUs. TeroBble IPUEMHUKY U3TYYEHMSL.
doronHbIe MpueMHUKH (potornemeHTsl 1 DY, DOII, nepenaromme
TEJIEBU3MOHHbIE TPYOKH BUJIUKOH U AUCCEKTOD).

TBepaoTenbHble MaTpUuHbIe (poTonpreMHUKU. CricTeMa U3MEPEHHUS TIOTOKEHHS
LEHTpa AMCKOBOIO M3irydaress. ONTHKO-BOJIOKOHHBIN U3MEPUTENb TEMIIEPATYPHI.

HiMuTaTOp TOYEYHOTO M3ITydaressi (MMUTATOP 3Be3/1bl). MeTOIbI M alrOPUTMBI
nepBUYHOI 06paboTku curnanoB B OOC (oOHapyxeHue, Kiaccudukarus,
N3MEpEHHE).

Pa3paboTka anmapartypsl Uit METPOJIOTHYECKOHN aTTeCTaIlliU U MIOBEPKHU ONTHKO-
AIIEKTPOHHBIX MPHOOPOB U cucteM. [IpaBuna opopmiieHus: KOHCTPYKTOPCKOM

JOKYMCHTAIIUU JJIA OIITUKO-3JICKTPOHHBIX I/ISIICJIPIﬁ.

5.2. IIpakTHyeckue 3aHATUSA, CEMUHAPBI

He nipenycmoTpensl




5.3. JIaboparopHbie padoThI

Ne Ne . Koi-Bo
HaumeHnoBaHue nim KpaTkoe cofepkaHue J1abopaTopHO paboThI
3aHTHSA | pa3aena 4acoB
1-2 2 Vimurarop ToueyHoro uznyuyenus (tumna 1-2) 4
3-4 2 Monoxpomarop 4
5-6 3 WNudpaxpacHbIil MpUOOP MECTHON BEPTUKAIN 4
7-8 3 [IpuGop s usmepenus Hanpasienus Ha Comuie (ITMHC) 4
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Crnucoxk nureparypsl (¢ yKa3aHUEM Kozn-
[Togsun CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CeMmecTp| BO
pecypc 4acoB
M3yuenue yueOHbIX ocoouit OYMI, ocn. . 1, ctp. 7-682. SYML, 7 15,75
OCH. JIUT. 2, cTp. 5-176.
Sa‘g‘(’gfﬁefme OTHETOB 110 JAOOPATOPHEIM . |yu/p iy o i 1 crp. 7-258. DYMUL 7 |20

6. @oH/1 OLIEHOYHBIX CPEICTB /IJIfA NMPOBEAeHHUsI TEKYIIero KOHTPOJISA yCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISETCS B
cooTBeTcTBHH C [lonokeHnem o OaNIbHO-PEUTUHTOBOM CUCTEME OLIECHUBAHUS PE3YJIbTATOB
y4eOHOM JIeSITEIbHOCTH 00yYarOIUXCsl.

6.1. Kontposabubie meponpusitus (KM)

Haspanue i
No | Ce- Bun Makc. THLIBA-
KOHTPOIBHOTO |Bec [Mopsmox HaumcieHus 6aIIoB
KM |mectp| koHTpoOJs MepONpHATHS Oan ercs
B [IA
MakcuMaTbHOE KOTUYIECTBO OAITIOB 32 KAXKIYIO
naboparopHyto padoty (B %) — 100.
Kputepun HauucieHus 0anos:
1) [IpaBUIEHOCTD BBITIOIHEHUSI (KPUTEPUIA
SIBIISIETCSI OJTIOKUPYIOIINM — TP OLICHKE
kputepus 0 % nanapHeias oleHka paboTsl HE
MIPOU3BOIUTCS, ¥ 00IIIee KOTUIEeCTBO OAIIIIOB 3a
paboty npupaBuuBaetcs kK 0) — 10 10 %
OasoB: PaboTa BBITIOTHEHA TOTHOCTHIO
1 7 Texymmii |JlaGopaTopHas 5 | 10 [PaBnIBHO, 6o momymieHo He 6onee 1 He et

KOHTposib | pabora Nel

rpy6oii ombOku — 10 %. B pabote Gosnblie
OJTHOM OIIMOKY WJIM BBITIOJTHEHA HE TIOJTHOCTHIO
— 0 %.

2) [IpucyTcTBrE 00y4JarOIIETOCs Ha 3aHITHH —
o 10 % Ganmos: OOyuaromuiicst ObLT Ha
3anatun — 10 %. OOy4aromuiics 0TCyTCTBOBAJ
Ha 3aHATUH (BHE 3aBUCUMOCTH OT MPUYHHbI) — 0
%.

3) Bpems cnaun otueTa o 1abopaTOpHOM

pabote — 1o 20 % GastoB: Pabora cnana




00yuaronuMcs BOBpeMs U He 0oJiee 4eM ¢
oJTHOM omnOKoi (ciemyromee 3ansatue) — 20%.
Pabora cnana obydaromumcs — 10%. PaGora He
cnana oOyuaromumcs — 0%.

4) Oopmienue Tekcra otuera i ¢aina ¢
pesyinbratamu padotsl — 10 20 %: Odopmienue
TEKCTa OTYETA IMOJTHOCTHIO COOTBETCTBYET
TEXHUYECKUM TPEOOBAHUSAM K BBITIOJHEHUIO
yuebHoil tokymeHTauuu — 20 %. Opopmienue
TEKCTa OT4YeTa B OOJbIIIeH cTeneHn
COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM K
BBITIOJTHEHUIO YueOHOM mokymeHTanuu — 10 %.
OdopmieHre TekcTa oT4eTa B OOJBIIIEH
CTETNIEHH HE COOTBETCTBYET TEXHHUECKUM
TpeOOBAHUSAM K BBITIOJHEHUIO YUEOHOM
nokyMeHTauuu — 0 %.

5) Hanuuue KoHCTIEKTA JIEKIUN IO TEME
pabotsl — 20 %: [Ipu cnaue oryera ObLT
[IPEACTABIICH MOJHBIA KOHCIIEKT JIEKLIUH 110
Teme paboTel — 20 %. IIpu cnade oTuera ObLT
[PEACTABIICH YACTUYHBIN KOHCIIEKT JIEKLIUU 10
TeMe paboThl, HO B 00beMe He MeHee 75 %
paccMmoTperHoro Matepuana — 10 %. [lpu cnaue
oTyeTa He ObLI MPEACTABIEH MOTHBINA KOHCIEKT
JeKIHiA IO TeMe paldoThl, JINOO 00beM
KOHCTIEKTA JICKIIUH 110 TeMe paboThl 0611 < 75%
— 0%.

6) 3ammTa oT4eTa MO MPOJIITaHHOU padoTe —
20 %: IIpaBmibHO nanbl otBeTH Ha 100 %
BonpocoB — 20 %. [IpaBunbHbIX 0TBETOB > 75%
— 10%. IIpaBunpHBIX 0TBETOB < 75% — 0%.
3aluTa OTYETOB OCYIIECTBIAETCS TyTEM
OTBETa Ha BOMPOCHI IO MPOAETIaHHOM padoTe.

Texymuit
KOHTPOJIb

JlabGopatopHas
pabota Ne2

10

MaxkcuMaabHOE KOJIMYECTBO OAJIOB 3a KaX/1yI0
nmabopaTtopHyto padoty (B %) — 100.

Kpurepuu HaunciaeHus 6aios:

1) ITpaBUIILHOCTH BBITIOIHEHUS (KPUTEPHIA
SIBJIsIETCS OJOKUPYIOLIMM — ITPU OLIEHKE
kputepus 0 % nanpHeias oleHKka paboThl HE
POM3BOAMUTCS, M 001IIee KOJTMYECTBO OAIOB 32
paboty npupaBuuBaetcs kK 0) — 10 10 %
6amnoB: PaboTa BINOTHEHA MOTHOCTHIO
MpaBUJILHO, THOO JOMyIeHo He Oosee 1 He
rpy6oii omOku — 10 %. B pabote 6osnblie
OITHOHM OIIMOKY WITH BBITIOJTHEHA HE TIOJTHOCTHIO
— 0 %.

2) [IpucyTcTBUE 00y4aroIerocs Ha 3aHATUU —
o 10 % 6Gammos: OOyuaromiuiicst ObLT Ha
3anaTun — 10 %. OOy4aromuiics 0TCyTCTBOBAJ
Ha 3aHATUH (BHE 3aBUCUMOCTH OT NMPUYHUHBI) — 0
%o.

3) Bpemsi caum otuera o 1abopaTopHOi
padote — 110 20 % 6Gamios: Pabota caana
00ydJaronmMcst BOBpeMs U He OoJiee yeM ¢
0JTHOM omnOKoi (ciemytromee 3ansatue) — 20%.
Pabota cnana obyyaromumcs — 10%. Pabora He

3a4CT




caana odyuatomumcs — 0%.

4) OdopmieHne TekcTa oTdeTa Wi (aiina ¢
pesynbsratamu padotsl — 10 20 %: Odopmiienue
TEKCTa OTYETAa IMOJHOCTHIO COOTBETCTBYET
TEXHUYECKUM TPEOOBAHUSIM K BBITIOJTHCHUIO
yueOHoM qokymeHTauu — 20 %. Odopmiienue
TEeKCTa OT4YeTa B OOJIbIIEH cTeneH!
COOTBETCTBYET TEXHUUECKUM TPEOOBAHUSIM K
BBITTOJTHEHHIO Y4eOHOH nokymeHTanuu — 10 %.
Odopmienne Tekcta oruera B OobIen
CTETICHH HE COOTBETCTBYET TEXHHUECKUM
TpEeOOBAHUSIM K BBITTOJIHCHHIO YUeOHOM
noxkymeHTanuu — 0 %.

5) Hannume KoHCIIEKTA JICKITUN IO TEME
pabotsl — 20 %: [Ipu cnaue oryera ObLT
[IPEICTABIICH MMOJHBIA KOHCIEKT JEKIIUH 110
Teme pabotsl — 20 %. Ilpu cnaue oTueTa ObLI
MPECTABIICH YACTUYHBIN KOHCIIEKT JIEKIIUN 110
TeMe paboThl, HO B 00beMe He MeHee 75 %
paccMmoTperHoro Marepuana — 10 %. Ilpu cnaue
OTYeTa HEe OBLI MPEACTABICH MOTHBINA KOHCIIEKT
TIEKIIHIA 110 TeMe PaboThI, TUO0 00BEM
KOHCIIEKTA JICKITUH 0 TeMe paboThl 0T < 75%
— 0%.

6) 3amuTa oT4eTa 10 MpoAeTaHHOI padoTe —
20 %: IIpaBunsHO ganbl orBeThI Ha 100 %
BorpocoB — 20 %. IIpaBunbHBIX OTBETOB > 75%
— 10%. IIpaBriibHbIX 0TBETOB < 75% — 0%.
3amuTa OTYETOB OCYIICCTBISICTCS MTyTEM
OTBETA Ha BOMPOCHI MO MPOAETIaHHON padoTe.

Texymmii
KOHTPOJIb

JlaboparopHas
pabota Ne3

10

MaxkcuMabHOE KOJTMYECTBO 0AIIJIOB 33 KaXKIYIO
naboparopuyro padoty (B %) — 100.

Kputepun Hauucienus 6ansos:

1) ITpaBUJIBHOCTB BBINIOJIHEHUS (KPUTEPHIA
SIBJISIETCST OJIOKUPYIOIIMM — ITPH OIIEHKE
kputepust 0 % nanpHeiimmas oleHka padboTsl He
MPOU3BOJIUTCS, U 00IIIee KOJIMYECTBO OAJIIOB 3a
paboty npupaBHuBaetcs k 0) — 10 10 %
OasioB: PaboTa BbITIOTHEHA MTOIHOCTHIO
NpaBUIbHO, 100 JoMyIIeHo He 6osee | He
rpy0oit ommOku — 10 %. B pabote Gonpiie
OTHOM OIIMOKY MJTH BBITIOJHEHA HE MOJTHOCTHIO
— 0 %.

2) IlpucyTrcTBre 00y4aromerocs: Ha 3aHATHH —
1o 10 % 6ammoB: OOyuatomuiicst ObUT Ha
3anaTu — 10 %. OOyyaromuiicst OTCyTCTBOBAJ
Ha 3aHATHH (BHE 3aBHCUMOCTH OT IPUYHHBI) — 0
%.

3) Bpems cnauu otyeTa o 1abopaTOpHOM
pabote — 10 20 % GamnoB: PaGora caana
00ydJaronumMcst BOBpeMs M He OoJiee 4eM ¢
0JIHOM ommnOKoH (crnemytoinee 3ausatue) — 20%.
Pabota cmana obyqarontumes — 10%. Pabora He
caana obyuatomumcs — 0%.

4) Odopmienne TekcTa oTdeTa i (aiina ¢

e3ynbraraMu padboTsl — 10 20 %: OdopmiieHne

3a4CT




TEKCTa OTYETa MOJTHOCTHIO COOTBETCTBYET
TEXHUYECKUM TPEOOBAHUSAM K BBIMIOIHEHUIO
yuebHoil tokymeHTauuu — 20 %. Odopmienue
TEKCTa OT4YeTa B OOJbIIIeH cTeneHn
COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM K
BBITIOJTHCHUIO YueOHOM mokymeHTanuu — 10 %.
OdopmieHre TekcTa oT4eTa B OOJBIIIEH
CTETIIEHH HE COOTBETCTBYET TEXHHUECKUM
TpeOOBAHUSAM K BBIIIOJHEHUIO YUEOHOM
nokyMeHTanuu — 0 %.

5) Hanuuue xoHCTeKTa JIEKIUN IO TEME
pabotsl — 20 %: [Ipu cnaue oryera ObLT
[IPEACTABIICH MOJHBIA KOHCIIEKT JIEKLIUH 110
Teme paboTel — 20 %. IIpu ciade oTuera ObLT
[PEACTABIICH YACTUYHBIN KOHCIIEKT JIEKLIUU 10
TeMe paboThl, HO B 00beMe He MeHee 75 %
paccMmoTperHoro Matepuana — 10 %. [lpu cnaue
oTyeTa He ObLI MPEACTABIEH MOTHBINA KOHCIEKT
JeKIHiA T0 TeMe padoThl, JINO0 00beM
KOHCTIEKTA JICKIIUH 110 TeMe paboThl 0611 < 75%
— 0%.

6) 3ammTa oT4YeTa MO MPOJIEITaHHON padoTe —
20 %: IIpaBmibHO nanbl otBeTH Ha 100 %
BonpocoB — 20 %. [IpaBunbHbIX 0TBETOB > 75%
— 10%. IIpaBunpHBIX 0TBETOB < 75% — 0%.
3amuTa OTYETOB OCYIIECTBIAETCS MTyTEM
OTBETa Ha BOMPOCHI IO MPOAEIaHHON padoTe.

Texymmii
KOHTPOJIb

JlaGoparopHas
paborta N4

10

MaxkcuMaabHOE KOJIMYECTBO OAJIOB 3a KaX/I1yI0
nmabopaTtopHyto padoty (B %) — 100.

Kpurepun HaurciaeHus 6aios:

1) I[TpaBUIILHOCTH BBIMTOIHEHUS (KPUTEPHIA
SIBJIsIETCS OJOKUPYIOLIMM — ITPU OLIEHKE
kputepus 0 % nanbpHeias oleHka paboThl HE
POM3BOAMTCS, M 001IIee KOJTMYECTBO OAIOB 3a
paboty npupaBauBaetcs k 0) — 10 10 %
6amnoB: PaboTa BINOMHEHA MOTHOCTHIO
MpaBUJILHO, THOO JOMyIeHo He Oosee 1 He
rpy6oii omOku — 10 %. B pabote 6osnblie
OITHOHM OIIMOKY WITH BBITIOJTHEHA HE TIOJTHOCTHIO
— 0 %.

2) [IpucyTcTBUE 00y4aroIerocs Ha 3aHATUU —
o 10 % Ganmos: OOyuaromiuiicst ObLT Ha
3anaTun — 10 %. OOy4aromuiics 0TCyTCTBOBAJ
Ha 3aHATUU (BHE 3aBUCUMOCTH OT NMPUYUHBI) — 0
%.

3) Bpems caum otuera o 1abopaTopHOi
padote — 110 20 % 6Gamios: Pabora caana
00ydJaronmMcst BOBpeMs U He OoJiee yeM ¢
0JTHOM ommOKoi (ciemytromee 3ansatue) — 20%.
Pabora cnana oOyuaromumcs — 10%. Pabora ne
cnana oOyuaromumcs — 0%.

4) Oopminenue Tekcra otueTa i ¢aiina ¢
pesynbratamu paboTsl — 10 20 %: Odopmienne
TEKCTa OTYETa MOJHOCTHIO COOTBETCTBYET
TEXHUIECCKHM TPEOOBAHUSIM K BBITIOJTHEHHUIO

yuebHoil nokymeHTauuu — 20 %. OdopmieHue

3a4CT




TEeKCTa OT4YeTa B OOJIbIICH cTeneH!
COOTBETCTBYET TEXHUUECKUM TPEOOBAHUSIM K
BBITIOJTHEHHIO Y4eOHOH nokymeHTanuu — 10 %.
Odopmienne Tekcta oruera B OobIen
CTETICHH HE COOTBETCTBYET TEXHHUECKUM
TpEeOOBAHUSIM K BBITTOJIHCHHIO YUeOHOM
noxkymeHTanuu — 0 %.

5) Hannume KoHCTIEKTA JICKITUN IO TEME
pabotsl — 20 %: [Ipu cnaue oryera ObLT
[IPEICTABIICH MMOJHBIA KOHCIEKT JEKIIHUH 110
Teme pabotsl — 20 %. Ilpu cnaue oTueTa ObLT
MPECTABIICH YACTUYHBIN KOHCIIEKT JIEKIUN 110
TemMe paboThl, HO B 00beMe He MeHee 75 %
paccMmoTperHoro Marepuana — 10 %. IIpu cnaue
OT4YeTa HE OBLI MPEACTABICH MOTHBINA KOHCIIEKT
TIEKIIHIA 110 TeMe PaboThI, THO0 00BEM
KOHCIIEKTA JICKITUH 0 TeMe pa0oThl 01T < 75%
— 0%.

6) 3amuTa oT4eTa 10 MpoAeTaHHOI padoTe —
20 %: IIpaBunsHO ganbl orBeThI Ha 100 %
BorpocoB — 20 %. IIpaBunbHBIX OTBETOB > 75%
— 10%. IIpaBribHbIX 0TBETOB < 75% — 0%.
3amuTa OTYETOB OCYIICCTBISICTCS MTyTEM
OTBETA Ha BOMPOCHI MO MPOAETaHHON padoTe.

MakcuMalIbHOE KOJIMYECTBO 0aslIoB 3a padoTy
— 10.

KonTponpHas paboTa mpoBOAUTCS B
nucbMeHHOU opme 1o omteram. Kaxprii
OUIJIET COCTOUT U3 2-X BOMPOCOB, KAXKIBIN U3
KOTOPBIX OILICHUBAETCS B 5 OaJIJIOB.

5 7 Texymnit | KoHTponbHas 10 Kputepun Hauucienus 6ansos: sauer
KOHTPOJIb pabora 1) BnageHue conepkaHrueM yuyeOHOro
marepuana — 10 10%;
2) myOuHa oTBeTa Ha Bompoc — 10 10%;
3) BnazicHUE MOHSITHIHBIM aIllapaToM — JI0
10%:;
4) norudeckoe uznoxenue orsera — 10 10%:;
5) rpamotHOCTB — 710 10%);
MaxkcuManbHOE KOJTM4eCTBO OaJIIOB 32
3aueTHoe 3a1anue (B %) — 100.
Kaxapiit OUnIeT cocTOUT U3 2-X BOIPOCOB,
KaX/IbIi U3 KOTOPBIX olieHnBaeTcs B 50%.
Kpurepun HaurcieHus 6aios:
[Tpome-

1) BnageHue coaepkaHueM yueOHOTo

6 | 7 | xyrouyHas 3auer 10 0 3a4eT
marepuana — 10 10%;

aTTecTanus 0
2) mybuHa otBeTa Ha Bompoc — 10 10%);
3) BIaieHue MOHATUHHBIM aNapaToM — 10
10%;
4) norudeckoe uznoxeHune orseta — 10 10%;
5) rpamotHOCTE — 710 10%);
6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS
Bu Kpurepuu
A . [Tponienypa nposeaeHus PHTED
IPOMEKYTOUHON OIICHUBAHUS




arTeCTaluu

[Ipu onleHUBaHUU PE3yaBTATOB YUEOHOM AEATEIBHOCTH
00ydaromierocs mo JUCIUILIMHE UCTIONB3yeTCs OallIbHO-
peUTHHIOBasE CUCTEMA OLIEHUBAHUS Pe3yJIbTaTOB Y4eOHOH

nesitenbHOocTH o0yvaromuxcs (ITonoxxenue o BPC yTBepxkeHo
npukazoM pexropa ot 24.05.2019 . Ne 179, B pegakuuu npukasa
pekropa ot 10.03.2022 r.No 25-13/09). Onenka 3a TUCIHUIUIAHY
(dbopMHpyeTCsl Ha OCHOBE MOTYYEHHBIX OLIEHOK 32 KOHTPOJIBHO-
PEUTHHTOBBIE MEPOIIPHUATHUS TEKYIIETO KOHTPOJIS. 3a4TEeHO:
Benunuuna peiitunra oOyyatomerocs no gucuuruinae 60...100 %.
He3saureno: Bennunna peiitunra odydaronierocs o JUCIUILTNHE
0...59 %. Ecnu cTyneHT He coIiaceH ¢ OLIEHKOMH, ITOJIy4E€HHOM 110
pe3ynbTaraM TeKyIIero KOHTPOJIsS, CTYICHT IMPOXOIHT
MEpPONPUATHE TPOMEKYTOUHOH aTTeCTAllUU B BUJIE PEIICHUS 3a/1a4
owrera. buer comepxut 2 Borpoca. Ha BeimonHeHne 3a1aHus
naetcsa 60 MuUHYT. B 3TOM citydae olieHKa 3a TUCIMILIHHY
PaccUnTHIBAETCS HA OCHOBE MOJMYUYEHHBIX OLIEHOK 32 KOHTPOJIbHO-
PEUTHHTOBBIE MEPOIIPUATHUS TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOH arTecTanuu. Oukcanus pe3yIbraToB yueOHOM
JEeSITeIbHOCTH 10 TUCIUIUIMHE TPOBOIUTCS B ICHb 3a4eTa Mpu
JIMYHOM TIPUCYTCTBHH CTYICHTA.

B coorBercTBUU C
. 2.5, 2.6
[Tonoxxenus

3a4cT

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Ne KM
Komnerenuun Pe3ynwrarer oOyuenus
1{2[314|5]6
K2 3HaeT: MeToANKY MPOBENCHUSI ONITUKO-3JIEKTPOHHBIX U3MEPEHUI; OCHOBHbIE ARANAL
- T T T T
BHUJIbl ICTOYHHUKOB U ITPUCMHHUKOB OIITUYCCKOI'O U3JTYYCHMU.
K-2 ‘YMeeT: HpOBOI[I/ITB OIITUKO-3JICKTPOHHLBIC U3MECPCHHUA 11O U3YUCHHBIM MCTOJUKaAM H O+

)41 06pa6aTI>IBaTI:> JAaHHBIC ITPU IIPOBCACHUN SKCIICPUMCHTAJIbHBIX HCCJ'IG,Z[OBB.HPIIZ/

MMmeeT npakTnyeckuii onbIT: IIpoBeneHNs ONTUKO-2JIEKTPOHHBIX U3MEPEHU;
[1K-2 MCCIIEIOBAHUS TIOTYYCHHBIX TAHHBIX U (JOPMUPOBAHUH COOTBETCTBYIOIIETO HHH
BBLIBOJIA 110 ITOJIyYE€HHBIM PE3YIbTaTaM.

TumnoBsie KOHTPOJIBHBIC 3alaHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecnedeHue TUCIUIIIMHBI

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

6) OononHumenbHas IUmepamypa:
He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0Jis Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. Meromuueckoe mocoOue Jis BHITOIHEHUS JTA00OPAaTOPHBIX PadoT

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:




1.

MeTO,Z[I/ILICCKOG rmocooue JJIs1 BBITTIOJTHCHU A J'Ia60paT0pHBIX pa60T

JJIeKTPOHHASAA Y4eOHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No B peeypeas | bubnuorpaduueckoe onrcanue
JUTEPATyPHI AIIEKTPOHHON
bopme
Skymienkos, FO. I. OCHOBBI ONTHKO-3JIEKTPOHHOTO
npudopoctpoenus : yueonuk / FO. I. SIkymenkoB. — 2-e u3.,
OCHOBHAS ObC nomn. u epepad. — Mockasa : Jloroc, 2020. — 376 ¢. — ISBN
1 reparypa M31aTeIILCTBA 978-5-98704-652-4. — TekcT : 21eKTpOoHHBIN // JIaHb :
Jlanb DIIEKTPOHHO-O0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/163126 (nara oOparmeHus:
07.04.2026). — Pexxum mocTyna: A1 aBTOPH3. TIOJIb30BaTENCH.
Axymenkos, 0. I. Teopus u pacdeT ONTHUKO-3JIEKTPOHHBIX
npu6opoB : yueOnuk / 0. I SIkymeHkoB. — 6-€ u3a., 101. u
9bC nepepad. — Mocksa : Jloroc, 2020. — 568 c. — ISBN 978-5-
OcHoBHast .
2 reparypa W3/1aTeNbCTBA 98704-533-6. — Tekcr : aneKTpOHHBIH // JIaHb : 2MeKTPOHHO-
Jlanb oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/163127 (nata obpareHus:
07.04.2026). — Pexkxum mocTyna: AJis aBTOPH3. TIOJIB30BaTENCH.
Mocsirus, [. M. Teopust ONTHKO-JIEKTPOHHBIX CHCTEM : Y4EOHOE
noco6ue / I'. M. Mocsrus ; noa penakuueii B. 5. Komoukuna.
ObC — Mocksa : MI'TY um. baymana, 2020. — 352 ¢. — ISBN 978-
3 fﬁ;oiimznmaﬂ N3aTeNIbCTBA 5-7038-5260-6. — Tekcr : 31eKTpOHHBIH // JIaHb : 311€KTPOHHO-
patyb Jlanb 6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/205073 (nata oOpareHus:
07.04.2026). — Pexxum mocTyna: A1 aBTOPH3. TIOJIB30BaTENCH.

[TepedyeHp HMCIIOIB3YEMOTO IIPOTPAMMHOTO 00ECIICUCHHUS:

Her

[Tepeyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITUHBI

OcHOBHOE 06OPYI[OB3HI/IC, CTCH/bI, MAKCTHI, KOMIIBIOTCpHAaA TCXHUKA,

. No
Bun 3ansruit Ayt NpeAyCTaHOBJICHHOE IPOTPAaMMHOE 00ecCIieueHIe, UCTIONb3yEeMOEe JIIS
al pa3IMYHBIX BUIOB 3aHATHI
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KoMIUIeKT J1ab0paTopHBIX YCTAHOBOK U CTEHJIOB

3aHATHUS (36)




