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Pabouas nporpamma mucuunmunsl «Texuuueckoe u memponozuueckoe obecne-
UeHue (Yu3uuecko20 IKCNepUMeHma» COCTABIICHA B COOTBETCTBHH C y4eGHBIMH IJia-
HamH 10 HanpapieHuio noArotoBku 11.04.04 «DnekTpoHMKA U HAHOIIEKTPOHMKA
(Marucrepckas nporpamma - «[IpoMbiuieHHas sneKTporuKay) st 2023 rona npué-
Ma, 110 OYHOM ¥ 3a04HOH (opmam 00yueHus.

CocraBurens:

Jouent kadenps «DnekTpoHHast
TEXHUKa», K.T.H., TOLEHT
(:@r

Paboyasi nporpamma paccmMoTpena m mpuHsSITa Ha 3acefaHMM Kadepbl
«DNEKTPOHHAs TEXHUKAY.
[Iporokon ot « 17 » mapra 2023 roga Ne 8 .

Kopenes B./I.

3aBenytouuii kadeapoii L) Ky3uenos JI.H.
(noanuce) (®.1.0.)

Pabouas nporpamma  ono0pena  y4eOHO-MeTOAHYECKOH KOMHCCHEN
['OYBIIO «IOHHTY» no nanpasnenuio nmogrorosku 11.03.04 «DneKTpoHUKa H
HAaHOAJIEKTPOHUKAY.

[Ipotokon ot « 17 » mapra 2023 roga Ne 3.

IIpencenarens % Ky3nenos JI.H.

(nonnucﬁ (®.1.0.)
Pabouass mporpamma mpoasiena ans 20 roga npuéma Ha 3acelaHHu
Kadeapsl « DNEKTPOHHAS TEXHUKAY.
[Tporokon ot « » 20 ropma Ne

3aBenyroumit kKadeapoii

(noanwuce) (D.H.0.)

Pabouas mporpamma mpoasena mis 20 roga mnpuéMa Ha 3aceJaHuH
Kaeapbl «DNEKTPOHHAS TEXHHKAY.
ITporokon ot « » 20 roma Ne

3aBenyromuit kadenpoii

(noanucey) (®.H.0.)
Pabouass mporpamma mpopsiena ans 20 rojga npuémMa Ha 3acelaHUM
Kadenpel « DNeKTPOHHAs TEXHUKA.
[Iporokon ot « » 20 roma Ne

3aBenyrouuii kapeapoii

(noanuce) (P.H.0)



PaGouass mporpamma mnpoajieHa i 20 roga mpuéMa Ha 3aCeJaHHU
Kadeapsl «NEeKTPOHHAS TEXHUKAY.
[IpoTokon oT « » 20 roga Ne

3aBeayromuii kadeapon

(moamnuce) (®.1.0.)
PaGouass mporpamma mnpoajieHa i 20 rojga npuéMa Ha 3aCEJaHHU
Kadeapsl «IEKTPOHHAS TEXHUKAY.
[IpoTokon oT « » 20 roma Ne
3aBenyromuii kadeapon
(moamnuce) (®.1.0.)
PabGouass mporpamma mnpomena it 20 rojga mpuéMa Ha 3aCEIaHUU
Kadeapbl «DIEKTPOHHAS TEXHUKAY.
[IpoTokomn oT « » 20 roga Ne
3aBenyromuii kadeapou
(mozrvcs) (®.1.0.)
PaGouass mporpamma mnpoajieHa s 20 rojga mnpuéMa Ha 3aceJaHuu
Kadeapsl «NEeKTPOHHAS TEXHUKAY.
[IpoTokoma oT « » 20 roma Ne
3aBenytrouuii kadenpoit
(moamuce) (®.1.0.)
PaGouass mporpamma mnpoajieHa i 20 roga npuéMa Ha 3aceJaHUU
Kadeapsl «NEKTPOHHAS TEXHUKAY.
[TpoTokon oT « » 20 rtoma Ne
3aBenyromuii kadeapon
(moaruce) (®.1.0.)
PabGouass mporpamma mnpomJena mpist 20 rojga mpuéMa Ha 3aceJaHUU
Kadeapsl «NEKTPOHHAS TEXHUKAY.
[TpoTokon o1 « » 20 rtoma Ne

3aBenyromuii kaheapon

(moanuce) (®.1.0.)



1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA JTNCIHUITJINHBI

]_II/ICHHHJII/IHa pacCMaTpuBacT BOIIPOCHI IIOATOTOBKH CTYICHTOB K CaMOCTOM-
TCIbHOMY PCHICHUIO 3a4a4 INIAHUPOBAHUSA, IIOATOTOBKHU WU ITPOBCACHUA (I)I/ISH‘{eCKOI‘O
9KCIICPUMCHTA, BI)I60pa HCO6XOI[I/IMI>IX CpCIaCTB HBMCpeHHﬁ, VCIIOIL30BaHUs HE00XO0-
I[HMOﬁ HOpM&THBHO-TE?XHH‘-IGCKOfI HJOKYMCHTAIIUH.

Lenb quCHUIUIMHBL: CPOPMUPOBATH y CTYAEHTA YETKOE NPEICTABICHUE O POJIU
U MecTe (PU3MUYECKOTO SKCIIEPUMEHTa B O0JacTU 3JIEKTPOHUKH, U3YUYUTh OCHOBHBIE
MIOJIO’KEHUSI METOJIOJIOTUH TNIAHUPOBAHUS U MPOBEACHUS (PU3MUECKOTO IKCIIEPUMEHTA
C KOHTPOJUPYEMOU TOYHOCTHIO; CUCTEMATH3UPOBATh U YIIyOUTh 3HAHUS 1O MPUHIU-
nam JEHCTBUS, TEXHUYECKUM U METPOJIOTUYECKUM CBOMCTBAM, 00JIACTH IPUMEHEHUS U
HaBbIKaM 3(Q(PEKTUBHOTO MPUMEHEHHSI CPEJCTB U3MEPEHUI 00ILIET0 HA3HAYEHUSI.

B pe3ynbTaTe 0CBOCHUS JUCUUIUIMHBI CTYACHT JTOJKEH:
3Hamb: OCHOBBI METPOJOIMUECKOr0 O0ECleueHUs] W3MEPUTENIBHOTO SKCIEPUMEHTA,
NPUHLIMIBI AEUCTBUSA CPEACTB M3MEPEHUH, CYIIHOCTb METOAOB HU3MEpeHus (usmue-
CKHX BEJIMYMH, METObI OLIEHKH ITOIPEIIHOCTEN pe3yIbTaTOB U3MEPEHUN;
YyMemb: KOPPEKTHO OLICHUBATh PE3YJIbTaThl U MOTPEIIHOCTH U3MEPEHUH, 00OCHOBAaHHO
BbIOMpaTh METOJbl U CPEICTBA U3MEPEHUN pa3IMUYHBIX (PU3MUECKUX BEIMYUH, pa3pa-
0aTbIBaTh MEPONPUATHUS MO MOBBIILIEHUIO TOUHOCTH U3MEPUTEIILHOTO SKCIIEPUMEHTA,
61a0emsb’. HaBbIKaMH MPOBEICHUS U3MEPUTEIIBHOTO SKCIIEPUMEHTA C KOHTPOJIUPYEMOH
TOYHOCTBIO, HABBIKAMU Pa0OTHI CO CPEACTBAMU M3MEPEHUN Pa3IUYHBbIX (PU3NYECKHUX
BEJIMYMH ,HaBbIKaMH 00paOOTKH Pe3yJIbTATOB U3MEPEHUH C MUCIOJb30BaHUEM CIIELHa-
JM3UPOBAHHBIX MMAKETOB MPUKIIATHBIX TPOTPAMM.

[lepeuncneHHbie pe3yabTaThl O0yUYEHUS SIBISIOTCS OCHOBOM 1711 (pOpMHUPOBAHUS
CHEAYIOINX KOMIETEHIINH:

- TOTOBHOCTh (DOPMYJUPOBATh IEJIM U 3aJa4ll HAYYHBIX HCCJIEIOBAHUNA B COOT-
BETCTBUU C TEHACHIUSMH U NEPCHEKTUBAMU PA3BUTHS 3JEKTPOHUKU U HAHOBJIEKTPO-
HUKH, a TaK)X€ CMEXKHBIX 00JlacTell HAyKM U TEXHHKH, CIIOCOOHOCTHhIO 0OOCHOBAHHO
BBIOMpPATh TEOPETUYECKUE M DKCIEPUMEHTAIBHBIE METOJbl U CPEJCTBAa PEIICHUS
chopmynupoBanubix 3amad (ITK-1);

- CMIOCOOHOCTD JIeiaTh HAYYHO-OOOCHOBAHHBIC BBIBOJBI MO pe3yJbTaTaM Teope-
TUYECKUX U DKCIEPUMEHTAIbHBIX HCCIEIOBaHUM, J1aBaTh PEKOMEHIAIMU MO COBEp-
IIICHCTBOBAHUIO YCTPONCTB U CHUCTEM, TOTOBUTh HAy4YHbIC MYyOJMKAIMM U 3agBKH HA
n3o0perenus (I1K-3);

- CIMIOCOOHOCTDH OCYIIECTBIISATh KPUTUUECKUM aHANTN3 MPOOJIEMHBIX CUTyaIluii Ha

OCHOBE CHCTEMHOTO ITOJIX0Ia, BhIpadaThiBaTh cTpaTeruio aercteuil (YK-1).



2 MECTO JUCHUILINHBI B OCHOBHOI OBPA30OBATEJBLHOM
INPOI'PAMME

JlucruiuinHa OTHOCHTCS K 4acTH, (GOpMHUpYeMOH ydJacTHHKaMH 00pa3oBaTellb-
HBIX OTHOILICHUM, DJIEKTUBHBIC TUCHMIUIMHBI (MoxynH) 3 ([13.3), bioka 1 «Jluciur-
JIUHBI (MOJIYJIN)» Y4eOHOTO IIJIaHa.

basupyercst Ha 3HaHUAX, YMEHUSAX M HaBbIKaX, KOTOpPbIE CTYAEHT MpuoOpel
IpU OCBOCHHHM TIporpaMMbl OakallaBpuaTa Mo HampaBieHuto noarotoBku 11.03.04
«INEeKTpOHUKa W HaHOANEeKTpoHukay (HampaBmennocts (mpodwiib) «IIpombinuieH-
Hasl 2JICKTPOHUKAY).

3HaHUs, YMEHHUS U HABBIKH, IPUOOPETEHHBIE TP OCBOECHUU JTAHHOM TUCLUILIN-
HBI, PEATU3YIOTCS CTYIEHTOM:

a) IPY OCBOEHUH CIIEIYIONINX YY€OHbIX NUCLIUILINH:

— «IIpoexkTupoBaHue dIEKTPOHHBIX CPEACTB U CUCTEMY,

— «CxeMOTeXHHUYECKHUE METO/Ibl U CIOCOOBI 0TOOpakeHUs NH(OPMaLIUN»;

0) Tpu POXOXKJICHUH YISOHOH, IPOU3BOJICTBEHHOHN U MPEITUTUIOMHON TIPaKTHU-
KM, TOCYyTApCTBEHHOM UTOTOBOM ATTECTALUU.

3 CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI

3.1 PacnpeesieHne y4eOHBIX YaCOB M0 TeMaM JUCHMILUIMHBI U BUAAM 3aHATHH

No KonnuecTBO Yacos

TEMBI (ounHas / 3a04Has popma)
HanmenoBanue TeMEI
B tom uncie

(coneprxaTenbHbIX MO):[yJ'ICI/I)BceFO Tek- Jla-  [paxt | CP

1005051 oop.

1 | OcHOBBI METPOIOTUYECKOTO
o0ecrieueHNsT N3MEPUTEITb- 20/ 27 5/4 10/7 | 0/0 5/16
HOTO DKCIIEPUMEHTA

2 | Metonbl 06paboTKH U3Me-
puTenbHOU nH(pOpMaIuu

27115 8/1 12/5 | 0/0 719

3 | MeTonbl U cpeacTBa u3Me-
PUTENBHON TEXHUKU

21126 413 12/7 | 0/0 5/16

KonraktHas pabora (qomonaurenbHal 4 /4 0/0 0/0 0/0 4/4
KypcoBas pabota 0 0 0 0 0
HUtoro no BUgaM 3aHATUI 7272 17/8 34/19 | 0/0 21/45
KonTposb 36/36 0/0 0/0 0/0 36/36
HUTOI'O 108/108 | 17/8 34/19 | 0/0 57/81
KomrmeTeHIuu TeMbl JMCIUILIMHGI, HalleJIEHHBIE HA ()OPMUPOBAHKE

KOMIICTCHIIM U

VK-1 Temsr 1, 2




KOMHCTCHHI/II/I TeMbl JUCIHHUITIIMHBI, HAIICJICHHBIC Ha q)OpMI/IpOBaHI/IC
KOMIICTCHIIMH

[1IK-1 Tembr 1 -3
[1K-3 Tembr 1 -3

3.2 Jlekuuu

Tema 1. OCHOBBI METPOJIOTMYECKOT0 OOECIIEUEHHS] U3MEPUTEIBHOIO 3KCIEpPH-
MEHTa

ConepxkaHue TeMbl 1:

[lonsiTue U coaep:kaHue METPOJOTUYECKOTO OOECHEUYEHHUS] H3MEPUTEIHLHOTO
skcriepuMenTa. [lorpemnoctu u3mepenuit, ux kinaccupukanus. CucreMaTH4eCcKHe 1o-
I'PELIHOCTH, CIIOCOOBI MX MCKIIOUEHHUs U yyera. CiydaliHble MOTPEIIHOCTH U3MeEpe-
HUI; 3aKOHBI PACIIPEIEIICHHS CIIy4ailHbIX TOIPEIIHOCTEN U3MEPEHUI; TOUEUHBIE U NH-
TEPBAJIbHBIE OLICHKU CIyYalHBIX MMOIPEHIHOCTEW M3MEPEHUM; y4eT U CHUKEHUE CIy-
YaWHBIX [MOTPEUIHOCTEN U3MEPEHUM.

Jlutrepatypa k Teme 1: [1, 2, 3].

Tewma 2. Meroasl 00pabOTKH U3MEPUTENBHOU HH(POpMaun

ConepkaHue TeMBbI 2:

3amaun o0pabOTKH pe3yibTaTOB M3MEpEHUM. BhIsBIEHUE M HCKIIOYEHHUE IpY-
ObIX TorpemHocTel n3mepeHuil. OlleHUBaHUE pe3ysibTaTa HEPABHOTOYHOTO H3MeEpe-
Hus. OLeHUBaHUE pe3ysibTaTa U COCTABIISIONINX MOTPEUIHOCTH MPSMOTO OJHOKPAaTHO-
r0 U NMPSIMOTO MHOTOKPATHOT0 u3MepeHus. OlleHUBaHUE pe3ysibTaTa U COCTABIISIOIINX
MOTPEIIHOCTH KOCBEHHOTO M3MepeHus. OLeHUBaHUE MHCTPYMEHTAIBbHOMN MOIPEIIHO-
CTH CPE/ICTBA U3MEPEHUH (M3MEPUTENIBHOTO KaHala, U3MEPUTEILHON CUCTEMHI ... ).

Jluteparypa k Teme 2: [1, 3].

Tema 3. MeToasl U cpeicTBa U3MEPUTEIIBHON TEXHUKN

ConepxaHue TeMBbI 3:

OO01ast xapakTepuCTHKa CPEACTB U3MEPEHUI: KilacCu(UKaIus; OCHOBHbBIE MET-
POJIOTUYECKUE XAPAKTEPUCTUKH CPEACTB U3MEPEHHUN U UX HOPMUPOBAHUE; OTPEIIHO-
CTU CPEIICTB M3MEPEHUW, UX yYET B pe3ynbTaTe u3MepeHus. CTpyKTypHBIE CXEMBI U
MOTPEIIHOCTA CPENCTB HU3MEPEHHUM B CTAaTUYECKOM pEXUME. METONbI IMOBBIIICHHUS
TOYHOCTH CPEACTB u3MepeHuid. Koppekius norpenHocTeil CpecTB U3MEPEHHUIA.

Jluteparypa k Teme 3: [3, 4].

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3aHATHS
B yueOHOM 11aHE HE 3aTUTAHUPOBAHO.

3.4 JlaGopaTopHbie padoThI

No Tema 3aHaTHS O0nem, ug Jlure-
/1 OYH/3a04YHpaTypa

VccnenoBanue reHepaTopa CUTHAJIOB HU3KOM YaCTOTHI. 4/0 [3, 6]




No Tema 3aHaTHSA O0nem, ug Jlure-
/11 OYH/3a04YHpaTypa
IPOBEpPKa METPOJIOTMUYECKUX XapaKTEPUCTUK reHepaTopa
HccnenoBanne TOYHOCTHBIX XapaKTEPUCTUK YHUBEPCAb- 4/4 I3, 6]
HOTO IU(PPOBOTO BOIBTMETPA '
DKCTepuMEHTAIbHOE ONPEICICHUE YaCTOTHBIX XapaKTe- 4/4 I3, 6]
puctuk nzduparensHoi naccuBHoi RC - nenn e
DKCIepUMEHTAIBHOE ONPE/ICICHUE XapaKTePUCTUK H30H- 8/3 I3, 6]
partesbHbIX akTUBHBIX RC - nienen T
HccnenoBanue xapakTepucTUKU MPeoOpa30BaAHUS U3MeE- 8/4 I3, 6]
PUTEIBHOTO BBIPSIMUTENISI CPETHUX 3HAYCHUHN i
HccnenoBanue 4aCTOTHBIX XapaKTEPUCTUK aKTUBHOTO 6/4 I3, 6]
RC - ¢unbTpa HU3KOM 4aCTOTHI BTOPOTO MOPSIKA i
HUTOI'O: 34/19
3.5 CamocrosiTeqbHas padoTa CTyaeHTa
Ne Bunel camocTosiTenbHOM paboThI CTyACHTa O06mbemM, yac.
n/m OYH/3a04YH
1 | I3ydeHue JEKIIMOHHOTO MaTepuaia 7112
2 | [logroToBka K 1aO0OPAaTOPHBIM 3aHSITHUIM 14 /24
3 | BeimoaHeHne WHANBUAYAIBHOTO 33 JaHUS 0/9
HUTOI'O: 21/45

3.6 KypcoBoii npoekT (padoTa), MHAMBUAYAJIbHOE 3a]aHHE

Y4eOHBIM IIJIAaHOM B paMKaX OCBOCHHUS JUCIHUIUIMHBI HE MPEIYCMOTPEHO BBI-
MOJTHEHUE CTYACHTaMU KypCOBOTO IIPoeKTa (padoThr).

Jlns cTyneHToB 3a04HOM (hOpMBI OOYYECHHUS B paMKaxX OCBOSHHUS JTUCITUILIMHBI
3aIUTAHUPOBAHO BBIMOJHECHUE WHAMBUIYAIHHOTO 3aJaHUs B BHUJE PacuCTHOW PabOThI
[9]. B uHauBHyaIbHOM 3a/JaHUK OOYYAIOIIUMCS MPEIIAraeTCs BHIMOJHUTE: a) pacyer
TEPMOMETpPA AIEKTPHUECKOTO COMPOTHBIICHUS HA OCHOBE HEPABHOBECHOTO PE3UCTUBHOTO
MOCTA T10 33/IaHHBIM 3HAYCHUSAM TEXHUYCCKHX XapaKTEPUCTHUK; 0) HCCIICIOBAaHUE | MHHH-
MU3AIUI0 HHCTPYMEHTAJIBHOHN MOTPENTHOCTH TEPMOMETPA B 3aJJaHHOM TEMIIEPATyPHOM
JUanasoHe.

4 ®POHJA OHEHOYHBIX CPEACTB

4.1 Kpurepun ¥ mkaJbl i HHTETPUPOBAHHON OlleHKH YPOBHA chopmu-
POBAHHOCTH KOMIIETEHIIHA

Cocmasnarowas komnemeHyuy — NOAHOMA 3HAHUU
- HYJIEBOW YPOBEHb: HEBEpHbIE, HE APryMEHTUPOBAHHBIE, C MHOXXECTBOM T'PYObIX
OLIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUM HM)KE MUHUMAJIbHBIX TPEOOBAHUM;



- MUHUMAQJIBHBIA YPOBEHB: JaHbl HE IOJHBIE, HETOYHBIE U HEAPIYMEHTHUPOBAHHBIE OTBE-
Thl Ha BONPOCHI. J{OMyIIeHO MHOTO TPYOBIX OIIMOOK. YPOBEHb 3HAHUN HUKE MUHU-
MaJIbHBIX TPEOOBaHMUIA;

IIOPOTOBBIM YPOBEHb: JIaHbl HEAOCTATOYHO IOJHBIC, TOYHBIE U aPTyMEHTHPOBAaHHBIC
OTBETHI Ha BOIPOCHI. I[10X0 3HAET TEpMMHBI, ONPEACIICHUS U NOHATHS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHUS, IPUHLHUIIBL. J[OIYIIIEeHO MHOTO HETpyObIX OLINOOK;

CPEHUH YPOBEHb: JIAHBI JOCTATOYHO IOJIHBIE, TOUHBIE U APTYMEHTHPOBAHHBIE OTBETHI
Ha BOIIPOCHI. B 11€710M 3HaeT TEpMUHBI, ONIPEAECIECHNS U MTOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIECHUS, TIPUHLHUIIBL. J{OMyIIEHO HECKOJIBKO HErpyOBIX OMINOOK;

IIPOJIBUHYTBHIM YPOBEHb: JAHBI IOJHBIE, TOYHBIC U apTyMEHTUPOBAHHBIE OTBETHI HA
BONPOCHL. 3HAET TEPMHUHBI, ONPEICICHNUS U MOHATHSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLUEHUS, MPUHIMIIBL. J[OMyIIEHO HECKOIBKO HETPYOBIX OUIMOOK;

BBICOKMI YPOBEHbB: JAHBI ITOJHBIC, TOYHBIE U apPIryMEHTUPOBAHHBIE OTBETHI HAa BO-
IIPOCHI. 3HAET TEPMHUHBI, ONPEIEIICHNS U IOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILEHM, IPUHIUIIBI. J[OIIyIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnaowas KomnemeHyuu — yMeHus

HYJIEBOM YPOBEHbB: IIOJIHOE OTCYTCTBUE IIOHUMAHMS CyTH METOIUKHU PEIICHUS 3a/1a4H,
JIOIYILIEHO MHOXECTBO IPyOEHIINX OLIMOOK / 3a/1aHUsI HE BBIIIOJIHEHBI BOOOIIIE;

MUHUMAaJIbHBII ypOBEHb: cllaboe MOHMMaHUE CYTH METOJUKHU PEIEHUs 3aJaudd, J0-
nyleHsl rpyObie ommOKku. Pemenns He odocHoBaHbl. He yMeeT ncnonb30BaTh HOP-
MAaTHMBHO-TEXHUYECKYIO JUTEpaTypy. He opueHTMpyercs B cnenmanbHOM HaydHOH
JIUTEPATYPE;

IIOPOTOBBIM YPOBEHB: JOCTATOUYHOE MIOHUMAHUE CYTH METOAMKHM PEIIEHUS 3a7a4u, J10-
nyleHbl omnoOKku. PelieHusi He Bcerna 0OOCHOBaHBL. YMEET HCIIOJIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JuTeparypy. Cinabo OpHEeHTUpYyeTcs B CIELUaIbHON Hay4HOR
JIUTEpaType;

CPEIHUHN YPOBEHb: B LIEJIIOM IIOHUMAET CyThb METOAUKU PELICHUS 33[a4M, JOIMYIIEHBI
omOku. PemeHuss He Bcerga OOOCHOBaHbI. YMEET HCIOJB30BATh HOPMATUBHO-
TEXHUYECKYIO U CIELMAIBHYIO HAYYHYIO JINTEPATYPY;

IIPOJIBUHYTBIM YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOAMKH PELICHUS 33]a4M, TOITY-
mieHbl HeToyHOCTH. CrocoOeH 00OCHOBaTh pEIICHUs. YMEET MCHOIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CIIEUAIBHYIO HAYYHYIO JINTEPATYPY;

BBICOKUH YpOBEHb: IOHUMAET CyTh METOJUKH penieHus 3aaaun. CnocodbeH 000CHOBATh
peuieHns. YMeET HCNOiIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIICHMAIBHYIO Hayd-
HYIO JINTEPATYPY, NEPEIOBOU MPOU3BOACTBEHHBIN OIIBIT.

Cocmasenarowas komnemeHyuy — 61a0eHue HagblKamu

HYJICBOM YpOBEHB: HE JEMOHCTPUPYET BJIaJICHUE HABBIKAMHU BBHITIOJIHEHUS Tpodec-
CHOHAJIBHBIX 3a7a4. He MOKeT BBITIOJTHUTD 3aJJaHUS;

MHUHUMAJIBHBIN YPOBEHB: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBIIIOJIHEHHUS MPO-
dbeccnoHanbHBIX 3a/1a4. VICTIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH TP BHITIOJIHCHUN
OTJICJbHBIX 3aJIaHUM;

- IIOPOTOBBIN YPOBEHB: BJIaJIE€T HABBIKAMH BBITIOJHEHUS MPOGECCHOHATBHBIX 33/1a4 Ha

MIOPOTrOBOM YpOBHE. 3a/1aHUsl BBITIOJIHAET MEJIJIEHHO U HEKAY€CTBEHHO;



CpeIHUIl YpOBEHb: BIIaJIe€T HaBbIKAMU BBIMIOJHEHMs MPOQEeCCHOHANbHBIX 3a/1a4. 3a-
JTaHUs BBITIOJIHSAET HA CPEAHEM YPOBHE IO OBICTPOTE U KAUECTBY;

INPOABUHYTHIM YpOBEHB: BIIa/ICET YBEPEHHBIMH HAaBBbIKAMU BBINOJIHEHUS Mpodeccro-
HaJbHBIX 3a/a4. bBICTPO M KAa4yeCTBEHHO BBINOIHACT 3aJaHus, UHOTAA JIOIyCKas
HE3HAYUTEIIbHBIE IIOTPELIHOCTH;

BBICOKMM YPOBEHb: BJIAJICET YBEPEHHBIMU HAaBBIKAMHU BBIIOJHEHUS MPOECCHOHAIb-
HBIX 33/a4. BpICTPO M KaueCTBEHHO BBINOJHSET 3a/laHus, IPU HEOOXOAUMOCTH Jie-
MOHCTPHUPYSI TBOPUYECKUU MTOAXO/I.

Obo6wWenHas oyenka chopmuposaHHOCmMuU KOMNemeHyull
HYJICBOM YpPOBEHb: Ha HYJIEBOM YpPOBHE CPOPMHUPOBAHBI: BCE COCTABIISIONINE; OJIHA
WJIU JIBE U3 TPEX, OCTaIbHBIE — HAa 00JIe€ BEICOKOM YPOBHE;
MUHHUMAJIbHBI YPOBEHb: HA MUHUMAIBHOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTaB-
JISIOIIME; OJTHA WIIH JIBE M3 TPEX, OCTAIIbHBIC — Ha 00JIee BBLICOKOM YPOBHE;
MIOPOTOBLIN YPOBEHB: Ha MOPOTrOBOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONINE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;
- CpPEIIHMI ypOBEHb: Ha CPEIHEM ypOBHE C(POPMHPOBAHBI: BCE COCTABJISAIOININE; OJHA
WU JBE U3 TPEX, OCTAIbHBIC — Ha 00JIe€e BHICOKOM YPOBHE;
- MMPOJBUHYTHIA YPOBEHB: Ha MPOJBUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIO-
IIHE; OJHA WU JIBE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;
- BBICOKHMI YPOBEHb: Ha BHICOKOM YPOBHE C(POPMHUPOBAHBI BCE COCTABJISIIONINE KOMIIE-
TCHIIUM.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOTI0 Omiiera
Bomnpocs! k 3k3aMeny:

1. Bwuasl 1 MeToAbl U3MEPEHMI: TOHITHE, KIaCCU(PUKALMSI U TPUMEHEHUE B PU3HU-
4eCKOM 3KcnepuMeHTe. OJHOKpaTHOE U MHOTOKPAaTHOE W3MEPEHHUE; NTOHATUE Ha-
OJIFOICHUSL.

2. Kiaccudukauus MeTooB U3MEpPEHUN MO COBOKYIHOCTH MPHEMOB HCIOJIb30Ba-
HUSl TIPUHIUIIOB U CPEJICTB U3MEPEHUN. MeToa HEeNOCPEACTBEHHOM OLIEHKH, €TI0
CYIIHOCTb, TOCTOMHCTBA, HEJOCTATKH.

3. Kiaccudukanus MeTronoB U3MEpEeHUN MO COBOKYITHOCTH MPHEMOB HCHOJIb30Ba-
HUSI IPUHLUIIOB U CPEACTB U3MEpeHUu. MeToa CpaBHEHUs C MEpPOM, €ro Cyul-
HOCTb, JOCTOUHCTBA , HEJOCTATKH.

4. TlorpemHoCcTH U3MEPEHUH, UX KIaCCU(PUKALIMS, TPUUMUHBI MOSBIECHUS U CIIOCOObI
VCKJIFOYEHUS.

5. CucreMaruyeckue MOrPEeUIHOCTH U3MEPEHU, TPUUMUHBI UX TOSIBICHUS, CIIOCOObI
VCKJIFOUYEHUS.

6. CnocoObl HCKIIOYEHHE W Yy4YeTa CHUCTEeMATHUYECKHX MOTPEIIHOCTEN H3MEpEeHUM.
[loHATHE HE MCKIIOYEHHOM CHUCTEMATUYECKOW NMOTPELIHOCTH, UX YYET B Pe3yiib-
TaTe U3MEPEHUS.

7. TlonsTHe ciay4allHOW MOTPENIHOCTH W3MepeHuni. DopMyIUpoBKa 3amadu oOpa-
OOTKHU PE3yIbTaTOB U3MEPEHUIA.

8. 3akoHbl pacmpeneneHus CIydalHbIX MOTPEIIHOCTEN M3MEpPEHHi: MOHITHE, MPHU-



10.

11.

12.

13.

14.

15.

16.

17,

18.

19.

20.

21,

22.

23.

24,

25,

26.

MEHEHHE, apaMeTPhl paCIpeICICHNUs.
HopmanbHoe pacnpeneneHue pe3ynbTaToB HAaOMIOAEHUN U CIydalHbIX MOTrpell-
HOCTeU u3MepeHuil. [lapameTpsl pacripeelIeHnii U UX CTATUCTUYECKUE OLICHKHU.
CrartucTryeckre OLICHKM HMCTUHHOTO 3HAYEHMsI U3MEPSEMON BEIIMYUHBI U CIY-
YaifHOM MOTPEIHOCTH n3MepeHnid. CriocoObl MOBBILIEHUS! TOYHOCTH CTaTUCTUYE-
CKHX OLICHOK ITApaMETPOB PaCIPEICIICHHUS.

ToueuHble OLIEHKM WCTUHHOTO 3HA4Y€HUs (PU3NUECKON BEIMYMHBI U CIy4yailHOU
MOTPEIIHOCTH MU3MEPEHUH, MoydaeMble Ha ocHoBaHUU BBIOOpKH. CKO pesyns-
tatoB HaOmoaenue u CKO cpennero 3HaueHus1, X MPUMEHEHUE.

OueHuBaHUE PE3yJIbTATOB U3MEPEHUU MOCPEIACTBOM JTOBEPHUTENIbHBIX HWHTEPBA-
noB. CKO pesynbraroB HabmoaeHue u CKO pesynbrara u3MepeHus..
OueHuBaHue pa3MepoOB JTIOBEPUTENBHBIX HHTEPBAIIOB JIJIsl pE3yJIbTaTOB HaOJ01€e-
HUM U JJI1 CPEIHEr0 3HAYEHHUs Pe3yJbTaTOB HAOMIOJIEHUN (pe3ysbTaTa u3Mepe-
HUSA).

HopMupoBaHHbIe criocoObl NMPEACTABICHUS pe3yIbTaTa U3MEPEHUs TOCPEACTBOM
TOYEUYHBIX U NHTEPBAJIBHBIX OLICHOK.

Crioco0 oneHuBaHUs pe3ysibTaTa MHOIMOKPAaTHOTO M3MEPEHUS C yUYETOM JBYX CO-
CTaBJIAIOLIUX MOTPEIIHOCTH — CIIy4alHON U HE UCKIIFOYEHHON CUCTEMATHYECKOM.
[Tonsitue rpy6oii norpemHocTy (rpomaxa). [IpuunHbl BO3HUKHOBEHUS, CYLIECT-
BYIOIIME CTIOCOOBI (METOJIMKH, KPUTEPUHN) BBISIBJICHUS U UCKIIFOUEHUS IPyObIX MO~
rpemHocTel uamMepenut (kpurepuu Upsuna, Paiita, llloBene).

N3mepeHns paBHOTOYHBIE U HEPABHOTOYHBIE. MeTOMKa OLICHUBAHUS PE3YJIbTATa
Y CIIy4allHOW MOTPEMIHOCTH PE3yJIbTaTa HEPABHOTOYHOTO U3MEPEHUSI.

[IprunHBI NOSBIECHUS HEPABHOTOYHBIX M3MEPEHUU. MeEToauKa OLICHUBAHUS pe-
3yJbTaTa U CIy4aliHOM NOTPEIHOCTH TP HEPABHOTOYHOM U3MEPEHUH.
CraTHCTUYECKHE OLEHKU pe3yJbTaTa M COCTaBISIONIMX MOTPEITHOCTH (CITydai-
HOU ¥ HE UCKJIFOUCHHON CHCTEMATHYECKOM) MPSMOT0 MHOTOKPATHOT'O M3MEPEHHSL.
Kputepuit npuMeHeHUs MPSMbIX OJHOKPATHBIX M3MEPEHHM B (DU3UYECKOM IKC-
NEPUMEHTE, UX Iies1eco00pa3HocTh. OLeHNBaHUE pe3yabTaTa U MOTPEIIHOCTH O~
HOKPATHOI'O U3MEPEHHS.

[{enecooOpa3HOCTh MPUMEHEHMSI MPSAMBIX OJHOKPATHBIX HM3MEpeHuil B ¢uznye-
ckoM a3kcriepumenTe. [IpoBepka 3ppeKTHBHOCTH MPUMEHEHHUS CPEJICTBA U3MEpe-
HUS U1 OAHOKPATHOTO MM MHOTOKPATHOTO U3MEPEHUS.

KocBenHble n3MepeHusi: OHITHE, LIETIECO00pa3HOCTh puMeHeHus. OneHuBannue
pe3ysbTaTa U CIIy4aiHOM MOrPEITHOCTA KOCBEHHOI'O U3MEPEHUSL.

KocBennble n3MepeHusi: OHITHE, LIETIECO00pa3HOCTh puMeHeHus. OleHuBanue
pe3yJIbTaTa U HE UCKIIOUYECHHOW CUCTEMAaTHYECKOM MOTPEIIHOCTH KOCBEHHOTO U3-
MEpEHHS.

CrocoObl OLIEHUBaHUS MHCTPYMEHTAJIBHOM MOTPENIHOCTH (COCTABISIIONIMX U
CYMMAapHOI) U3MEPUTEIBHOIO KaHajla CUCTEMBI.

OOmast XapakTepUCTUKa CPEJICTB U3MEPEHUM: ONpeAesieHUue, BUIbI CPEJICTB U3-
MEpPEHHM, KATETOPUHU CPEACTB U3MEPEHNM, OCHOBHBIE METPOJIOTUYECKUE XapaKTe-
PUCTHKU CPEACTB U3MEPEHUN.

HopMupoBaHnue MEeTpOIOrHuecKUX XapakKTePUCTUK CPEACTB U3MEPEHUM; CITOCOOBI
HOPMHUPOBAHU.



27. HopmupoBaHHe MOTPEUIHOCTEN CPEACTB HM3MEPEHUM, CIOCOOb HOPMHUPOBAHUSI.
Krnaccel TOYHOCTH cpencTB U3MEPEHUH, UX Ha3HaueHue, 0003HaueHHe, IPUMEHe-
HUE.

28. IlpumeHeHHe OTpHULIATEIBHONM OOpATHOW CBSI3U B 3JEKTPOHHBIX YCTPOMCTBAX U
YCTPOMCTBAX U3MEPUTEIBHON TEXHUKH IS IIOBBIICHUS UX TOYHOCTH ITyTEM CTa-
OMIIM3aluy CTATUCTUYECKON XapaKTEPUCTUKH MpeoOpa30oBaHUsL.

IIpumep 3K3aMeHANMOHHOT0 OWJIeTAa:

T'OVBIIO «JOHEITKNI HAITUOHAJIbHBIM TEXHUYECKU YHUBEPCUTET

[Iporpamma: marucrpatypa

Hampasnenue nonroroBku: 11.04.04 «DnekTpoHrKa U HAHOAJIEKTPOHH
Kay

Marwucrepckas nporpamma. [IpoMbllIsIeHHAs SIEKTPOHUKA

Cemectp: 1

VueOHas JUCIUIIINHA: TeXHUYeCKoe U MCTPOJIOTHYICCKOC obOecreucHue (1)I/IBI/I‘I€CKOI‘O
OKCIICPUMCHTA

BUJIET Ne 3

1. Knaccudukauus MeTo10B U3MEPEHHI 110 COBOKYITHOCTH MPUEMOB HCIIONIb30-
BaHUs IPUHIIAIIOB M CPEACTB U3MepeHuil. MeTo1 HemoCpeACTBEHHOM OIIEHKH,
€ro CYIIHOCTh, TOCTOMHCTBA , HEJJOCTATKH.
2. 3agada. DJIEKTPOHHBIM BOJBTMETPOM H3BECTHOTO KJIacca TOYHOCTH BBIMOJ-
HEHO MHOTOKpAaTHOE M3MepeHHe HampsokeHusi Eg mcrounmka oOpas3ioBoro Ha-
npsbKkeHust (pe3ybTaThl HaOMOAeHu 3a1anbl). [IyTeM cTaTuctuueckoit 06padoT-
KM pe3ybTaTOB HAOIIOEHUI HEOOXOAUMO:
- BBISIBUTh pe3yJIbTaThl HAOJIOACHMIN, cojAep)Kalue TIpyOble MOrpelHOCTH
(P =0,95);
- OIPEJENUTD MOMPABKY, KOTOPYIO CIIEyeT BHECTH B UCIIPABJICHHbIE PE3YJIbTaThl
HAOJIIOICHUM MPY HAJTMYUK B HUX CUCTEMATUYECKOMN MOTPEIIHOCTH;
- OLICHUTh MHCTPYMEHTAJbHYIO COCTABJISAIONIYI0 MOTPEIIHOCTH MHOTOKpPATHOTO
U3MEpEeHMUs,
00yCIIOBJICHHYIO KJIACCOM TOYHOCTH BOJIbTMETPA,
- OLICHUTHL JoBepuTenabHyto Trpanuily (P = 0,95) ciyyaitHoii cocraBisitoiend mo-
TPEITHOCTH
pe3ysibTaTa MHOTOKPAaTHOTO H3MEPEHUSI.

VYTBepKI€HO Ha 3acefaHnu KadeIphl 2JIEKTPOHHOU TEXHUKU,
nporokoi Ne  or . .20 T.

3aB. kadeapoii - Kysnenos /[.H. \ DK3aMEHATOP Kopenes B./I.

KPUTEPUU
OlleHMBAHMS IK3aMEeHANIMOHHOI padoThI
no JaucHuiuinHe «TeXHUYecKoe W METpoJorndeckoe obecreueHne (HU3nIecKoro
DKCIIEPUMEHTa» JUIsl oOydwaromuxcsi 1o HamnpasieHuro mnoarotoBku 11.04.04
«DJIEKTPOHHWKA W HAHOYJICKTPOHUKA» (Marucrepckas nmporpamma — IIpoMbIuieHHAS



AIIEKTPOHUKA)

DK3aMeH MPOBOJUTCS MO OuieTaMm B mUchbMeHHOM hopme. Kaxapiil 6uiier coaep-
YKUT BOTIPOC U 3ajaqy.

Borpochl 0XBaThIBaIOT TEOPETUUECKYIO YACTh Kypca U HAIPaBJICHbI HA TPOBEPKY
3HAHWM, YMEHUI U HABBIKOB, MOJYYEHHBIX CTYJECHTOM B XOJI€ U3YUYCHUS JUCIUTUINHBIL.
[IpaBunbHBIN O0TBET Ha Borpoc oleHuBaercs B 30 6amioB. Ecnu oTBEeT Ha BoOIpoc He
MIOJTHBIN, TO OH OIICHUBACTCS MCHBIIIMM KOJWYECTBOM OajUIOB B 3aBUCHUMOCTH OT ITOJI-
HOTHI oTBeTa. [IpU OTCYTCTBUU MPaBUIBLHOTO OTBETa HA MOCTABJIEHHBIN BOMPOC 00Y-
YaIOMUHCS TTOTy9YaeT HOJb OAJLIOB.

[IpaBriIbHOE pellICHUE YK3aMEHAIIMOHHOM 3a/1aud B TIOJIHOM 00BhEME OLICHUBACTCSA
B 30 GayutoB. Eciu perienre He MOTHOE, TO OHO MOKET OIIEHUBATHCS MEHBIIIUM KOJIU-
YECTBOM OaJIJIOB B 3aBUCUMOCTH OT MOJHOTHI PEIICHUS.

[Ipu olieHUBaHUM pe3yJbTaTa K3aMEHAIMOHHON pabOThI MOTy4YeHHbIE OalIbl 3a
OTBETHI HA BOMPOCHI CYMMHUPYIOTCSI M C YUETOM PE3YJIHTATOB TEKYIIErOo KOHTPOJIS pa-
OOTHI CTYyZIeHTa BBIBOJIUTCS UTOTOBas olieHka 1o 100-6aibHol mKaie.

[Tonyuyennas orenka mno 100-6abHOM IIKajIe OMpeeNseT OLEHKY MO rocyaap-
CTBEHHOM mikaze u mkane ESTS.

VYTBepkaeHO Ha 3aceaHUU Kadeapbl JEKTPOHHON TEXHUKH,
pOTOKOJT Ne or . 20 T

3aBeyIomuii Ka(pe):q;ﬁ_ Ky3nenos /[.H.

4.3 Kputepuu ouleHUBaHHUS

OreHrBaHUE YPOBHSI OCBOEHUS CTYJEHTOM Y4eOHOTO MaTepuaia AUCIHUILTAHBI
«TexHrueckoe U METPOJOTHIEeCcKoe obecreueHre (PU3MUECKOTO IKCIIEPUMEHTa» OCY-
IIECTBIISIETCS B XOJ€ TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHON aTTecTaluu (CeMecTpo-
BOT'O KOHTPOJISA).

Texymuii KOHTPOJIL 3HAHUN CTyZEeHTa OYHOW (POPMBI 00yUEHHUS OCYIIIECTBIIS-
€TCsI TI0 PEe3yJIbTaTaM BBITIOJIHEHUS M 3aIUThI 1a00paTOPHBIX padoT; A CTYEHTA 3a-
04YHOHM (OpMBI O0YUYEHHS — MO PE3yIbTaTaM BBIMOJHEHUS KOHTPOIBHOM padboThl (MH-
JTMBHIYyaJIbHOTO 3aaHus).

Brimonaenne nmabopaTopHbIX pabOT ¢ 3amUTON OTYETa, BBHIOJHEHHE WHIUBH-
IyalbHOTO 3a/ianusi (KOHTpoJbHOHN padotel — s MUT30), npenycMoTpeHHBIX pabo-
4eil MporpaMMoi UCHIUTIINHBI, SBISIETCS HEOOXOIMMBIM YCIIOBUEM JIOMYCKa CTyIeHTa
K DK3aMEHY.

Pacnipenenenne 6amioB TeKymero KOHTpoIs paboThl CTYACHTa Ha MPOTSHIKECHUH
ceMecTpa MpuBeAeHO B Tabuiie 1.

Tabmuma 1 — Pacipenenenne 6amioB TEKyIEro KOHTPOJIS

®dopma KoHTpoIIsI| MakcuMalibHO BO3- [Ipumeuanue
MO>KHO€ KOJIMYECTBO
0aJIoB
Jlnst ctyneHToB ouHOM (popMBbI 00yUEHUS




dopma KOHTPOJIA

MakcuMaIbHO BO3-
MOKHOE KOJIUYECTBO
0aJuUIOB

[Ipumeuanue

Brimonuenue nadopa
TOPHOM pabOTHI C 3a-
IIATOW OTUETA MO Pa:
oote

5

- n1abopatopHas paboTa BBIIIOJIHEHA
B CPOKHU, IPETyCMOTPEHHBIE rpadu-
KOM;

- opopmiIeHHEe OTYeTa 1o paboTe co-
OTBETCTBYET TPEOOBAHUSAM METO/IH-
YECKUX YKa3aHWM;

- BBINIOJIHEH AHAJIA3 PE3YJIbTaTOB,
IIPUBEJICHBI BHIBOJIBI 110 paboTE;

- [IpH 3alllUTe OTYETa [0 padboTe Aa-
HBI [10JIHBIE, TOYHBIC U apIyMEHTH-
POBaHHBIE OTBETHI HA BOIIPOCHI.

- naboparopHasi paboTa BHIIIOJHEHA B
CPOKH BHE Tpaduka;

- IMEIOTCA 3aMEYaHUI0 IO 0(OPMIIEHY
oT4eTa Mo padoTe;

- BO3HUKJIM TPYAHOCTHU B aHAJIN3E U 0(
SICHEHUH TIOJTYYEHHBIX Pe3yIbTaTOB.

Hroro no s1abopa-
TOPHBIM padoTam

30

N3 pacuéra 6-Tn mabopaTopHBIX pa-
60T B ceMecTpe. OLIeHNBAETCS KaxK-
nast jabopatopHasi padoTa.

KonTposbHbIe o11-
POCHI B XO€ MPO-
BEICHUS Ay IUTOP-
HBIX 3aHSATHMN

10

[TonHbIE, TOYHBIE U APTYMEHTHPO-
BaHHBIE OTBETHI HAa ITIOCTABJICHHBIE
BOIpockl. [Ipu HEMOJIHOM WJIH He-
TOYHOM OTBETE OLIEHUBAETCSI MEHb-
UM KOJIMYECTBOM OaJIOB.

HUTOI'O:

40

MakcumaiibHO BO3MOKHOE

st ctyaenToB 3a04HOM (hOpMBI 00YUEHUS

BrimonaeHune KoH- 40 [Tpu BBITIOJTHEHUH 3aIaHUST TPUHSTHI
TPOJIBHON PabOTHI PaBUJIbHBIC PEIICHUS, H3JI0KEHNE
(MHIUBUYaTBLHOTO MaTepuraia apryMeHTHPOBAaHHOE, TI0-
3a1aHus) cienoBarenpHOe, pabota oopmIIeHa
IpaMOTHO U 0€3 3aMeuaHuit
30 3amanue BBITIOJIHEHO B 11€JIOM Tpa-
BUJIBHO, HO TIPHHSTHIC PEIICHHS HE
Bceria 000CHOBaHbI, UMEIOTCS 3aMe-
YaHUs 10 0(hOPMIICHHIO.
UTOroO: 40 MakcumanbHO BO3MOKHOE

IIpoMexxyTouHasi aTTecTalMs 10 PE3yJbTaTaM OCBOCHHS UCIUIUIMHBI B Ce-
MECTpe MPOBOAUTCA B (hOPME CEMECTPOBOTO dK3aMeHa. DopMa POBENCHUS dK3aMeHa
— IMUChbMEHHas. DK3aMEHAIIMOHHBIN OWUJIET BKIIIOYAET B ce0sl, KaK MPaBuio, 2 3aJaHus



(TeopeTrueckuii Bonpoc U 3amady). [Ipu olleHHBaHWUU OTBETa CTYACHTA HA YK3aMEHE
npernoiaBaTellb PyKOBOACTBYETCS KPUTEPUSIMHU, IPUBEICHHBIMU B Tabmu1Ie 2.

MaxkcumanbHOe KOJMYECTBO OallJIOB 3a OTBET Ha BOIPOC HK3aMEHAIIHOHHOTO
Ousera 3aCUMTHIBACTCS CTYACHTY B Cllydyae, €ClId OTBET MOATBEPIKIACT BaJeHHE CTY-
JICHTOM 3HaHUSIMH B IOJIHOM 00beMe y4eOHOM mporpaMMbl, MaTeprall U3JI0KeH B JIO-
T'MYECKOU TMOCTIeIOBATEIbHOCTH C BBIICJICHUEM TJaBHOTO, COACPKUT TOUHBIE HOpMY-
JHUPOBKH, COMPOBOXKIACTCS WIUTIOCTPUPYIOIIUMH CXEMaMU U pUCYHKaMu (IIpU HEOO-
XOJIUMOCTH).

Ecnu oTBeT Ha BOIIPOC HE B MOJIHOM Mepe OTBEUaeT MPUBEICHHBIM BBIIIE TPEOO-
BaHUSM, CTYJICHTY 3aCUUTHIBAETCS MEHBIIEE KOJIUYECTBO OamioB (B 3aBUCUMOCTH OT
MOJTHOTHI OTBeTa). [Ipy OTCYTCTBHM MPaBWIIBHOTO OTBETA HA TOCTABJICHHBIA BOIPOC
CTyJeHT nosryqaet 0 6ayioB.

Ta6nuna 2 — PacnipeieneHne 6aJ10B 10 CEMECTPOBOMY DK3aMEHY

dopMa KOHTPOJIS MaxkcumanbHO
BO3MO>KHO€ KOJIMYECTBO
OaJIJIOB
OTBeTHI Ha BOIIPOCHI IK3a- 3aganue 1 30
MEHAI[MOHHOTO ouiera,
3amanue 2 30
pelieHre 3a1auu
NTOIO: 60

HNToroBasi oueHka omnpenenseTcss MmyTeM CYMMHUPOBAHHUS KOJMYECTBa 0OasioB
Mo pe3yJbTaTaM TEKYIIETO KOHTPOJIA U KOJUYECTBA OAJUIOB MO pe3yJbTaTaM CeMeCT-
poBOro 3k3aMeHa. MakcuMaibLHO BO3MOXKHOe KoJndecTBo 0asoB — 100.

[Tonyuennas onenka mo 100-0aibHOM MIKaje ONpeesseT OLUEeHKY M0 rocyaap-
cTBeHHOU miKane u mkaine ECTS:

CyMmma 6aiiioB Ouenka Ouenka
o 100-6anpHoM mikasie | no mkane ECTS 10 TOCYZJAPCTBEHHOM IIIKAJIE
90-100 A OTan4HO
80-89 B Xoporio
75-79 C
70-74 D v
60-69 E JIOBJIETBOPUTEITHHO
35-59 F He
0-34 = yIIOBJIETBOPUTEIILHO

* — ¢ 00s3aTEIbLHBIM IMMOBTOPHBIM M3YUCHUCM NUCHHUIUINHBI.

4.4 IIpumMep KOHTPOJIBLHOIO ONPOCA HA JIA0OPATOPHBIX 3AHATHSIIX

Ha npumepe tem 1abopaTopHBIX pabOT, BBITTOIHAEMBIX B JUCHUTIINHE:

1. B uem oTiM4Yue UCTUHHOTO 3HaYeHMs (U3UYECKON BEJIMUYMUHBI OT pe3ysibTaTa
U3MEpEHUS?

2. B ueM oTnmymMe MCTUHHOTO 3HAYEHUS (PU3MUECKOW BEIMYHUHBI OT JIEHCTBU-
TEIBLHOIO 3HAYEHUS 3TON BEIMYNHEI?



3. [IpuBenure KiaccuPUKAIUIO MOTPEUIHOCTEH H3MEPEHUN MO XapakTepy HuX
IIPOSIBJICHMS.

4. [lpuBeauTe KJIaCCU(PUKALIUIO TOTPEIIHOCTEN 110 CTIOCO0Y BBIPAKEHUS.

5. HazoBuTE OCHOBHBIE METPOJIOTUYECKUE XAPAKTEPUCTUKHU HCCIEAYEMOrO Te-
HepaTopa CUTHAJIOB HU3KOM YaCTOTBI.

6. [loueMy MHCTpyMEHTaJbHas MOTPEIIHOCTh HUCCIEAYEMOTO YHUBEPCAIBHOTO
BOJITMETPA HA MIEPEMEHHO TOKE BBIIIE, YEM IIPU U3MEPEHUH HAIIPSKEHUS [TOCTOSIHHO-
ro Toka? OTBET apryMeHTHPOBATh.

7. Ha3BaTh OCHOBHBIC COCTABJISIIOIIME TOTPEUIHOCTH H3MepeHus (a3zoBoro
C/IBHTa JIBYX CUTHAJIOB OCIIIUIJIOTPAQHUECKUM METOAOM (CIIOCOOOM JTMHEHHO pa3BepT-
KU U CIOCOO0M CHHYCOHIaTbHON Pa3BEPTKH).

8. Kak mposBisitoT ce0s ciaydaiiHble (CHCTEMaTHYECKHE) MOTPEITHOCTH B pe-
3yJibTaTax HaOIOAEHUI MHOTOKPATHOTO U3MEpEHUs?

OTBETHI Ha BOIIPOCHI BXOJTHOTO KOHTPOJISI (KOHTPOJIBHOTO OTPOCa) OIICHUBAIOT-
cs B 0ajyuiax ¥ yYMTHIBAIOTCS MPEToaBaTelieM B pe3ybTaTax TEKYIIero KOHTPOJIS pa-
OOTHI CTYJICHTA.

4.5 KypcoBoe npoeKTHPOBaHHe

VY4eOHBIM IJIAaHOM B paMKaX OCBOEHHUS JUCIMIUIMHBI HE MPETYCMOTPEHO BbI-
MOJIHEHHUE KYpCOBOTO MpoeKTa (paboThl).

5 PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHasi JuTepaTypa

1. 'opoxos, B. JI. ITnanupoBanue u o0pabOTKa SKCIIEPUMEHTOB: y4eOHOE
nocodoue / B. JI. Topoxos, B. B. Hammun. — Cankr-IletepOypr : CaHkT-
[leTepOyprckuii rocy1apCTBEHHBI apXUTEKTYPHO-CTPOUTENIbHBI YHUBEPCHUTET,
9bC ACB, 2016. — 88 c. — ISBN 978-5-9227-0608-7. — TekcT : 371€KTPOHHBIN
/" DOnextponHo-omommuoreunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/63623.ntml — Pexxum mocTyma: s aBTOPU3HP.
[Tosnb30Bartenen

2. Cargees, J1. 1. OcHOBBI HayYHBIX HUCCIEAOBAHUM, OpraHU3alvsi U TUIa-
HUpOBaHHUE dKcriepuMenTa: yueonoe nmocooue / J[. U. CarneeB. — Kazansb : Ka-
3aHCKMU HAlMOHAJIBHBIA HCCIIEIOBATEIbCKUN TEXHOJOTMYECKUA YHUBEPCHUTET,

2016. — 324 c. — ISBN 978-5-7882-2010-9. — TekcT : 2JIeKTpOHHBIN // Dnek-

TpoHHO-OMONMMoTeynas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/79455.ntml — Pexxum pocrtyma: s aBTOPU3HP.
ITonp3oBarenen

3. Kynaruna, T. A. [InanupoBaHue 1 TEXHUKA HKCIIEPUMEHTA: Y4EOHOE TO-
cooue / T. A. Kynaruna, O. II. CtebeneBa. — Kpacnosipck : Cubupckuii deme-
panpHbI yHHBepcuTeT, 2017. — 56 ¢. — ISBN 2227-8397. — Texkcr : amek-
TpOHHBIHN // DnexTporHO-0mbmoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/84298.ntml — Pexum pocrtyma: mis aBTOpU3HP.



http://www.iprbookshop.ru/63623.html
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ITonb3oBaresnen
I1 JomosiHUTEILHAS JIMTEpaTypa
4, DKcniepuMEeHTAJIbHBIE METOIbI UCCIIeIoBaHMs: yueOHoe mocodue / C. A.

AnekceeB, A. JI. Imutpues, 10. T. Harubun [u np.]. — Canxr-IletepOypr :
VYuusepcurer U'TMO, 2012. — 81 ¢. — ISBN 2227-8397. — TekcT : aneKkTpoH-

HBIM // DnekTpoHHO-Onbmoreunas cuctema IPR BOOKS : [caiT]. — URL:
http://www.iprbookshop.ru/65381.html — Pexum pocrtyma: s aBTOPH3HP.
[Tonmp3oBaTenen

5. llyctposa, M. JI. OCHOBBI IJIAHUPOBAHUS IKCIIEPUMEHTAIBHBIX UCCIIE-
noBanuil: yueoHoe nocooue / M. JI. lllycrposa, A. B. ®adypun. — Kazans : Ka-
3aHCKMM HAlMOHAJIBHBIA MCCIENOBATEIBCKUN TEXHOJOTHYECKUN YHHBEPCUTET,

2016. — 84 c. — ISBN 978-5-7882-1924-0. — TekcT : 2JMeKTpOHHBIN // Dnek-

TpoHHO-OMOMuoTeunas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/62523.ntml — Pexxum pocTyma: it aBTOPU3HP.
ITonw3oBaTesnei

6 YYAEBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUITJINHBI

Y4eOHO-MeTOAMYECKUE U31aHKsl, paspadoTanHbie B JIoHHTY:

6. Metoanueckne ykazaHus K Ja00OpaTOpHBIM paboTaM MO AUCIMILTAHE
«TexHuyeckoe M METPOJIOTMYECKOe oOecrnedyeHne (PU3NYECKOTO HKCIEPUMEHTa
[DnexkTpoHHBIN pecypc]: Mg oOydarommxcsi IO HaMpPaBJICHUI0 MOJATOTOBKH
11.04.04 «DnexkTpoHHKAa M HAHOBJEKTPOHUKA» Marucrepckor mporpammel «IIpo-
MbITIIeHHas AnekTpoHukay / coct. B.JI. Kopenes. — Jloneux: 'OYBIIO «/IOH-
HTVY», 2020. — YTBepxkneHo Ha 3acenanuu YdueOHo-uznar. coeta JJOHHTY,
npotokost Ne 1 ot 28. 01. 2020 r. (mocTym yepe3 JINYHbIH KaOUHET CTYACHTA).

7. Meromuyeckne PEKOMEHIAIMU K BBIMOJHEHHIO PacdyeTHOW (KOHTPOJIb-
HOM) paboThl MO JUCIHHUILIHHE «TEeXHHUECKOe M MEeTPOJIOTHYeCcKoe oOecreucHHe
(bu3YeCcKOro dKCIepUMeHTay [DIEKTPOHHBIA pecypc]: aiisg 0Oyqaronuxcs 1mo Ha-
npasiieHnto moArotoBku 11.04.04 «DnekTpoHUKA U HAHOAJIEKTPOHUKA» MAarucTep-
ckoi mporpammbl «IIpombinierHas snexktponuka» / coct. B.J[. Kopenes. — [lo-
Heuk: 'OYBIIO «JIOHHTY», 2020. — YTBepxaeHo Ha 3aceqaHuu Y4eOHO-U3/aaT.
coBera JJOHHTY, nporokon Ne 1 ot 28.01.2020 r. (mocTyn uepe3 JUYHBINA KaOu-
HET CTYJICHTA).

8. Meroanueckue peKOMEHAAMu K CaMOCTOSTENIbHON padoTe CTYAEHTOB MO
nucuuiuinHe « TexHuyeckoe U MeTpoJjiornyeckoe odecrneueHrne (pru3nyeckoro Kc-
nepuMeHTay [DNEeKTPOHHBIN pecypc|: Ajis 00ydaromMXCcs M0 HAPaBIECHUIO MOAT0-
ToBKU 11.04.04 «OnexkTpoHMKa U HAHOZJIEKTPOHHUKA» MAruCTEPCKONW MPOrpaMMbl
«IIpomprimnennas snexktponnka» / coct. B.JI. Kopene. — [onenk: "OYBIIO
«IOHHTVY», 2020. — VYTBepxaeHO Ha 3acelaHud Y4yeOHO-U3JaT. COBETa
JOHHTY, mpotokon Ne 3 ot 27.04.2020 r. (mocTym 4epe3 JUYHBIA KaOMHET CTY-
JICHTA).
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JJIEKTPOHHO-MH(OPMALMOHHBbIE PeCyPChI
OBC JOHHTY - http://donntu.org/library.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME IUCHHUIIIHBI

7.1 JlekuMOHHBbIE 3AHATHSA:

Jlexumonnas aygutopusi Ne 8.807, yueOHbIN Kopmyc 8, JUlsl IPOBENICHUS 3aHATUN
JICKIIMOHHOTO THUIA, TPYMNIOBBIX W WHIAWBUIYATBHBIX KOHCYJIBTAIIUN, TEKYIIETO
KOHTPOJISI U TIPOMEKYTOUHOUM arrectanuu. Crienmuain3upoBaHHas MeOelb: JOCKa
ayJIMTOPHAsI, MAPTHI, IEMOHCTPAIIMOHHbBIE CTEHABI. MyIbTUMEINIHOE 000PyI0Ba-
HUE: CTAIlMOHAPHBIM KOMITbIOTEp Ha 0Oaze Penttium4-2.8 — 1 mT., MyJIbTHMETHIA-
HbI npoektop Epson, sxpan. Konaumonep «Hualing» — 2 mir.

CucrteMHoe obOecrnieuenue: onepanuonHas cucrema Windows XP Professional
x86/64 (axamemudeckas auneH3uss DreamSparkPremium); OpenOffice 2.0.3 (oOme-
ctBenHas smieH3us MPL 2.0); Google Slides (6ecrmatnas Bepcusi); Mozilla Firefox
(o6mectBennas aureHzus MPL 2.0).

7.2 JlabopaTropHble 3aHATHS:

VYyebnas nmadoparopust Ne 8.508, yueOHbIN KopIiyC 8, 1151 IPOBEICHUS 3aH -
TUH 1a00paTOPHOTO THUIIA, FPYIIOBBIX U UHAUBUAYATIbHBIX KOHCYIbTALUN, TEKYILIETO
KOHTPOJISL U IPOMEXKYTOUHOU aTTectanuu. Crenuanan3upoBaHHas MeOelb: JOCKa ay-
JTUTOpHAsA, CTOJIbI, CTyJbs. OOOpyAOBaHUE: - CTEHABI JabOpaTOpHbIE — SIIT.; BOJIBT-
meTphl - B7-20 — 1 mwt.; renepatopsr - ['3-102 — 5 mIT.; HICTOYHUK MOCTOSTHHOTO TOKA
b5-46 — 2 mt; b5-47 — 1 wt.; octmiorpader - C1-76 — 5 mT.; MyaTpTUMETPHI -
UT50A — 3 mr., UT39C — 2 .

7.3 CamocTosiTeibHas padora:

[Tomemienust 1y1st CaMOCTOSITENIEHOM pabOThI ¢ BOBMOXHOCTBIO TIOJKITIOYCHHST K
cetu «MHTepHeT» W obecredeHHeM JJO0CTymna B JJIEKTPOHHYIO HWH(OpMaImoHHO-
o0pa3oBaTeNbHYI0 CpPey OpraHU3allK: YUTAIBHBIE 3alibl, YueOHbIe Kopmyca 2, 3, 8
(aymutopus Ne8.602) (koMIbIOTEpHAs TEXHHUKA C BO3MOKHOCTHIO TOJKIIOYCHHS K
cetu «MHTepHeT» W obecnedeHHeM JJOCTymna B JJIEKTPOHHYIO HWH(OpMaImoHHO-
obpazoBarensuyio cpeay (QMOC JJOHHTY) u 31eKTpoOHHO-O0MOINOTEYHYIO CHCTEMY
(OBC IPRbooks), a Taxke BO3MOXXHOCTHIO HWHIWBUAYATHHOTO HEOTPAHHMYECHHOTO
nocrymna ooyuatomuxcsi B 9bC u S3UOC nocpenctsom Wi-Fi ¢ mepcoHanbHBIX MO-
OmbHbIX ycTpoiicTB. CucteMHoe oOecrieueHue: onepainroHHas cucrema Microsoft
Windows 7 (akagemuueckas aunensusi, OpenOffice 2.0.3 (oGmiecTBeHHas! JTUIICH3US
MPL 2.0), Mozilla Firefox (obmectBennas ymnensus MPL 2.0), Moodle (Modular
Object-Oriented Dynamic Learning Environment) (o0mectBernas nunensus GNU).
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