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1. Temnl AUCHHUIIJIMHBI 1JId CAMOCTOATEJIBHOI'0 0CBOCHUA Oﬁy‘laIOI].[I/IMI/ICﬂ

OTCyTCTBYIOT.

2. Ilnan camocTosiTeIbHON PadoTHI

Pexomennye-
No Bunsl ®opma Koniect- MBI OIOJKET
VY4eOHble BCTpeun CaMOCTOSITeNIb | OTYETHOCTH/ BPEMEHU
n/m . BO 0asioB
HOM paboThI KOHTPOJIA HAa BBINIOJIHEHUE
(ak.u.)
1 2 3 4 5 6
1 JIabopatopnas pabota Nel. 3amnonnenue JlaboparopHsrit 8 6
YueOHblif ocumtorpag 1abOpaTOPHOTO | KypHAIT,
JlaBopatopnas pabora Ng%. KypHaJIa U OTYETHI IO
2 gzgzgz:eﬂm HOCTOAHHON IIOArOTOBKAa HaGOPaTOpHLIM 8 8
JlabopartopHas padota Ne3. K JOMYCKy A71sL | paboTam;
OnpejienieHye MOTHOTO BBITTOJTHCHHA 3ammura
3 COMPOTHBJICHUS (MMIIEAHCA) PaGOTH; HaGOPaTOpHOI\;I 8 8
LEH, BKIIOYAIOIeH BBIIIOJIHEHUE paboThI
WHIYKTUBHOE H EMKOCTHOE pacueTo
PCAKTHBHOE CONPOTHBICHUA | . 6X0AUMBIX
JlabopartopHas padota Ned.
Onpeenenne 3apucumocty | BETHIHH H
4 | UHIYKTHBHOTO MOJIHOTO MOrPEIIHOCTEN 8 8
COIMPOTHUBJICHU K HUM B
OT MHAYKTUEHOCTH U HACTOTH | 1aGnaTOpHOM
JlabopatopHas padoTa NeS.
5 OrnpenienieHue 3HAYCHHIA KypHAIC, 8 8
OTAENbHEIX conporupiaennii | IIOATOTOBKA
C IOMONIBK MOCTa YUTCTOHA | OTYETA MO
JlabopartopHas padota Neb. KOHKPETHOU
6 OmnpeneneHue yaebHON 71a00paToOpHOM 8 8
SNIEKTPONPOBOHOCTH MEAU U | paGoTe;
QUTIOMUHUS
IIOArOTOBKAa
JlabopartopHas padota Ne7.
H3ydenue npoueccos u K 3amure .
7 | ompenenenue BpeMeHU KOHKPCTHOU 8 8
3apsIAKA U pasps KU 71ab0paTopHOM
KOH/ICHCAaTOpa paboThI
JlabopatopHas padoTa Ne8.
8 | 3aKoH 3IEKTPOMArHUTHOM 8 8
unaykimu @apanes
JlabopartopHas padoTa Ne9.
9 OmnpeneneHre MarHUTHOTO 8 8
TIOJISI UTMHIPUIECKUX
KaTYIIeK Pa3JINYHON JUIHHBI
JlabopaTtopnas pabota Nel(.
OmnpeneneHne COMPOTUBIICHHS
10 | uenu mepeMeHHOro TOKa 8 8
¢ EMKOCTHOM U pe3UCTUBHON
Harpy3KaMu
Jlabopatopnas pabota Nell.
OmnpeneneHne COMPOTUBICHHUS
11 | uenu mepeMeHHOro TOKa 8 8
C UHAYKTUBHOW U
PE3UCTUBHOIN HArpy3KaMu
12 | JlaGoparopuas paGora Nel2. 8 8




Onpenenenre
TOPU30HTATBHON U
BEPTUKAIILHOW COCTABJISIFOIIIIX
MAarHUTHOTO TOJIsI 3eMITH

Hroro 96 94

3. TpeOoBaHMsT M PpPeKOMEHJAIUM 10 BBINOJHEHHI0 CAMOCTOSATEJIbHBIX padoT
o0y4arommxcsi, KpUTEpHH OLleHUBAHMS

Jnis peanu3anuu npakTUKyMa He TpeOyercs ucnoyib3oBanue cucreMsl TromI'Y.LXP.

OcCOOeHHOCTb ~ BBINIOJHEHHUS  CTYICHTAaMH  JIADOpPAaTOPHBIX  paboOT  3aKIII0YaeTcs
B IPEIBAPUTEIBLHOM CaMOCTOATEIBHOM TEOPETUYECKOM IOArOTOBKE IO TEME HCCICAOBAHMS.
[Tpu MOATOTOBKE OT CTYJCHTOB MOTPEOYIOTCS YMEHHSI X HABBIKU PAOOTHI C JIUTEPATYPON U IPYTHUMHU
UCTOYHHKaMU HH(popmanuu. Kpome TOro, cTyaeHTHl TOJKHBI HU3YYHUTh 3JIEMEHTapHBIE OCHOBBI
TEOPUH BEPOSTHOCTM M MAaTEMaTHYECKOM CTAaTUCTHKM M MPUMEHATh HUX I 00paboTKu
9KCIIEPUMEHTAIIBHBIX PE3YJIbTATOB.

CryneHTy peKOMEeHIyeTCsl CIeIyIolas cXemMa IMOoAr0TOBKH K 1JaOOpaTOPHOMY 3aHSATHIO:

— mpopaboTKa KOHCHEKTa JEKIUH JUCHUIUIUHBI «DJIEKTPUYECTBO M MarHeTH3M»
10 TeMaTHKE J1abopaTopHOM paboThI;

—  YTEHHE PEKOMEHJOBAHHOW JIUTEPATYPHI IO TEMATUKE JIAOOPaTOPHON pabOTHI;

—  3aloJIHEHHE JIabOpaTOPHOrO >KypHala M TOJATrOTOBKAa K JOIMYCKY JJIsl BBITOJHEHUS
paboTsI;

—  BBINOJIHEHHUE PACYETOB HEOOXOAUMBIX BEJTMUUH U MOTPEIIHOCTEN K HUM B 1a00paTOPHOM
KypHaJIE;

— MOJATOTOBKA OTYETa Mo JabopaTopHOil padore.

VY Ci10BUS yCHENTHOTO BBIITOJHEHUS J1a00paTOPHBIX padoT:

—  caMoCTOsTeNbHasl OJArOTOBKA CTYACHTOB K KKIOMY 3aHATHIO;

— TpOBepKa IMperojaBaTelieM CTENeHH MOATOTOBJICHHOCTH  KaXJIOro  CTyACHTa
K BBITOJIHEHUIO TAOOPaTOPHBIX padoT;

—  aKTHUBHOCTB CTYACHTOB Ha 3aHATHSX;

— odopMmIIeHHE U 3aIIUTa OTYETa B CPOKHU, YCTAHOBJICHHBIE MPETIO/aBaTEIIEM.

JIJist BBITIOJTHEHUST W 3aIIUThI KXKI0W TabopaTopHOi paboThl HEOOXOIUMBI 2 JOKYMEHTA —
na0opaTOPHBIH KypHaJ (YEPHOBUK) M aKKYpPaTHO 0(OPMIICHHBIN OTYET.

I[MTPABUJIA OPOPMIJIEHU S IABOPATOPHOI'O XXYPHAJIA

[MonroroBka X ypHaia sIBISETCS HEOOXOTUMBIM YCIOBHEM MJISi JIOIYCKa K BBITOJTHEHUIO
naboparopHoit pabotel. [lo Havama 3aHATUS B JKypHaJle JOJDKHBI OBITh TOTOBBI: HA3BaHHE
nabopatopHoit paboThl, LeaM pPaOOTHI, HA3BaHWUSA YIPAKHEHUH, CXEMbI, 3arOTOBKH TaOIHII,
HE00XOIUMBIE pacyeTHbIC (POPMYIIBI.

B xypHaine 10mKHBI OBITH CIEAYIOMINE Pa3IeIibl:

HA3BAHUE JIABOPATOPHOM PABOTbHI, JATA BBIIIOJTHEHUS.

HEJIb PABOTBHI. B oxHOM miau OBYX NpeAsIOKEHHSIX CHOPMYIMPOBATH OCHOBHYIO II€Nb
HKCIIEPUMEHTA.

[NEPEYEHbB I[TPUEOPOB U OBOPYJIOBAHU S, HOMEP CTEH/IA.

HA3BAHUS VIIPAXHEHMI U JIEKTPUYECKUE CXEMBI K HUIM.

TABJIMLIBI C OSKCIIEPUMEHTAJIBHBIMU PE3VJIBTATAMMU. Bce mnepBuyHbie
pe3yabTaThl 3aMCHIBAIOTCS NPSMO B Ja0OpaTOPHBIN KypHal, a HE HAa OTAEIbHBIC JTUCTOYKU WIH
JpyTUE YSPHOBHKH.

BBIYNCJIEHNS. Bce BblYMCIIEHUS JOJDKHBI OBITH 3alMCaHbl B JAOOPAaTOPHOM >KypHAle,
a METOJ] pacueTa SICHO YKa3aH, T.€. JIOJDKHBI OBITh NPHUBEICHBI BCE pacuy€THbIC (OPMYNbI U
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BBIpA)XKEHUS. 371ECh K€ TOJKEH ObITh MMPOBEAEH PacyeT MOTPeIHOCTeH. Pe3yapTaTsl — npencTaBieHbl
B CTaHJApTHOU GopMe ¢ 0003HaYCHHUEM eIMHHI] U3MEPEHUSI.
IHorpemnocTu usmepeHui
A0cor0THasi NPUOOPHasi MOTPEeIHOCTD (pa3MepHasi BEJINUMHA):
AAnp = IAI/ICT - AI/ISMI'

A cr — UICTUHHOE 3HAYEHHE N3MEPSAEMOM BETNUUHBIL;

Az — TIOKA3aHUS puOOpAa.

[Ipu yuére TONBKO TNPHOOPHOW MOTPEIIHOCTH pPE3YIbTaT HM3MEPEHHsS BEIMYMHBI A
3aMHCHIBAETCS, KaK:

A=Ay, T A,

Ecnu, kpome npuOOpHOIT MOTPEeNIHOCTH, €IIE YUUTHIBACTCS JOTOIHUTENbHAS TOTPEIIHOCTh

AA; (manpumep, cirydaiiHas), TO pe3yJIbTHPYIOLIas IOTPEIHOCTE AA onpenenseTcs Kak:

A = \[AAHPZ +AA,2
OTHocuTeIbHasI IPUOOPHasi MOTPelIHOCTD (O6e3pa3MepHas):
AA,, AA,, AA,,
= ~ wim B = -100%,

AI/ICT AI/I3M HCT
IIpuBenénnasi oTHOCUTEIbHASA NPUOOPHAS MOTPEIIHOCTD (KJIACC TOYHOCTH NpUdopa):

AA,,
Y= -100%,
Anpen
Appen — TpPENEN W3MepeHus npubopa (MaKCMMAIbHOE 3HAYEHUE M3MEPAEMON BEIMYMHBI,
Ha KOTOPOE paccuuTaH npuoop).
Kraccel TOUHOCTH aHAJIOTOBBIX M3MEPUTENBHEIX IIpubdopos: 0,1; 0,2; 0,5; 1,0; 1,5; 2,5; 4,0.
Y  uudpoBbIX HM3MEPUTENBHBIX NPUOOPOB aOCOMIOTHAsT MOTPEUIHOCTh ONpEAesIeTCs
U3 BBIPOXKEHUS:

AI/ISM
100% +B4,
C — BBIpa)KEHHOE B MPOLIEHTAaX HEKOTOPOE YHUCIIO;
B — niesoe uucIo;
h — pa3pemenue (equHMILIA MIIAIIETO pa3psizia, ar KBAaHTOBAHUS ).
Bennuunsl €, B 1 h npuBOASTCS B TEXHUYECKOM IaclopTe MPUOOpa M MOTYT OTIMYATHCS
JUIsL pa3HBIX MPEAETIOB U3MEPEHUS U B 3aBUCUMOCTH OT poJa U3MEPsIeMOI BETUUHHBI.
[Tpumep: ¢parMeHT TaONUIBI AN ONpeAeTeHUs NPUOOPHOM MOTPEHIHOCTH IH(POBOTro
MysbTuMeTpa M89OF:

A, =C

[Ipenen Pazpemenue [TorpemHocTh
[locTOSIHHBIN TOK 200 MA 100 MxA +(1,2% + 1)
[locTOsIHHBII TOK 20 A 10 MA +(2,0% +5)
[lepeMeHHOE HaNpsKEHUE 20B 10 MB +(0,8% + 3)

Hanpumep, nycts / = 3,86 A (moctosiHHBIN TOK, npeaen 20A).
Torma AI=0,02-3,86 A+ 5:0,01 A=0,127 A.
C yuéToM OKpYIJIEHHs, OKOHUATEJIbHBII pe3yNbTar:
I1=3,86+0,13 A I=3,86 A+ 3%.
Ecnu orcyTeTBYyeT nH(pOpMAIHSI O TOUHOCTHBIX XapaKTEPUCTUKAX U3MEPUTEIIBHOTO PUO0pa,
TO MpUMEpPHOI1 (rpy0o0ii) OLIEHKOW PUOOPHOI MOTPEITHOCTH SABISETCS:
— Ul QaHAJIOTOBOT'O MPUOOPa — MOJOBHHA LIEHBI JCTICHHS IKAJIbI;
— g uudpoBoro npudopa — 2..3 eqUHMIIBI MJIAJIIIEro pa3psaa.
OnpeneneHue NOrpeIHOCTH KOCBEHHBIX H3MepeHMii.
Hckomas Benmuunna: A = f(xq, Xy, ... ), TOC X1, Xy, ... — PE3YJIBTATHI MPSIMBIX U3MEPCHHIA.
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B o0rmiem ciryuae, abCcoMOTHAs MOTPEIIHOCTE KOCBEHHOTO U3MEPEHUS:

n af 2
_ o5 2
A4 = Z <axi) AXL ’

i=1

rae Ax; — abcomoTHasi MpUOOPHAs MOTPEIIHOCTh U3MEPEHUSI i-i BETUUHHBI.
B uactHOM cnywae, ecnu (opMmynia COAEPKUT TOJIBKO IPOU3BENCHHUS U OTHOIICHUS
pe3yabTaTOB IPSIMBIX U3MEPEHUI, HAIIpUMED:

X
P
VA

TO a6COHIOTHaSI MNOrpeIIHOCTh KOCBCHHOI'O U3MCPCHUS BBIYUCIACTCA HEMHOI'O ITPOIIIC:
Ax\2  Ap\®  Az\?
AM=A|—]) +(=) +(—=).
X y z

['PAOUKH. B naGopaTOpHOM >KypHajie >KENaTeJbHO BBIMOJIHUTh UYEPHOBBIE HAOPOCKH
rpa¢ukoB. B mo6om cirydae, Ha rpaduKax J0JDKHBI ObITh YETKO YKa3aHbl HA3BaHUS OCEi KOOPIMHAT,
MaciTabHble METKH M Pa3MEPHOCTH BEIMYUH. DKCIEPUMEHTAIbHBIE TOYKU HE JOJDKHBI CIMBATHCS
IPYT C IPyTOM.

CrnenyeTr NOMHUTB, YTO PE3YJIBTAT — 3TO TOUKH, IOITYUYEHHBIE SKCIIEPUMEHTAIBHO, @ KpUBas
(7TMHMS TPEeHa) — 3TO CyObEKTUBHOE UCTOJIKOBAHUE PE3YJIBTATOB SKCIIEPUMEHTA.

["oToBBII rpaduk cHaOkKaeTCs 3ar0JI0BKOM, KOTOPBIH J0JKEH COAEpKaTh TOUHOE OIHCAHUE
TOT0, UTO MOKA3bIBAET IpauK.

[NPABUJIA OPOPMIJIEHUA OTUETA

Otuer sBIseTCS JOKYMEHTOM, KOTOpPBI XpaHMTCS Ha Kadeape B TeueHHE To0ja,
CBHUJIETEJICTBYIOIIUM O BBIIIOJHEHUH CTYAEHTOM JIAOOPATOPHOU pabOThI, M JOJDKEH BKIIOYATh:

—  TUTYJIBHBIA mucT ¢ yka3aHMeM Ha3BaHMsA pPaGoTHl, (DaMMIMK, HMEHH, OTYECTBA
(IOJHOCTBIO) CTYAEHTA, BBIIIOJHUBIIETO €€, HOMEpa aKaJeMU4E€CKOW TPYMIIbI, JaThl BBITOJIHEHUS
paboTsI;

— HEJIN BeimonHeHHOH 1a60paTOpHON pabOTHI;

— KPATKYVYIO TEOPHUIO;

—  HA3BAHUS YIIPAXKHEHUMH (3ananuit), cxeMbl S5KCIHEPHUMEHTA, PacueTHbIE GOPMYIIE!
C pacpOBKOI BEIUYUH;

— OKOHYATEJIBHBIE PE3VYJIbTATDBI u3zmepenuii (6e3 mpoMexyTOUHBIX pacuéToB U
BBIUMCIICHUI), HAOJIIOJCHU ¥ PacYeTOB, MPeJICTaBICHHBIE B (hopMe TaOIuIl, TpadKOB, AUArpaMM U
T.1.; BbluncieHHBIE BETMYMHBI — NPEACTABICHbl B CTaHIAPTHOW (opMe ¢ MOTpeuIHOCTSIMH H
c 0003HaueHUEM EAMHUI[ H3MEpeHHs. PexoMeHAyeTcst OKpYIJISATh YHCICHHbIE 3HAYCHUS
norpenrHocTei 1o 1..2-x 3Havamumx mudp, a CaMux pe3ysIbTaToB — JI0 TOTO XKe JECATUYHOTO pa3psia,
KOTOPBIM OKaHYMBAETCSI OKPYTJIEHHOE 3HAYEHHUE NTOTPEILIHOCTH.

—  OBCYXJIEHUE PE3VJIbTATOB BeimonHeHus paboTbl B  BUAE  KpaTKUX,
HO TPUHIMIHAAIBHO HEOOXOAUMBIX T0Ka3aTeIbCTB, 00OCHOBAHUH, Pa3bICHEHHI, aHAIN3a, OLEHOK,
0000I1IeHNIT 1 BBIBOIOB;

— BbIBO/JIbl. BriBonx — 3TO KOJWYECTBEHHAss W KAueCTBEHHAs OLIEHKA IOJYyYE€HHOI'O
pesynbrata. Ecnum menpio  paboThl  SIBISETCS  NPOBEpKAa  KAKOM-HUOYAb  TEOPETHUECKOM
3aKOHOMEPHOCTH, TO CIEAYeT yKa3aTbh, MOATBEPKAAIOT 11 Baim naHHbIE TEOPETUYECKUE PACUETHI,
a €CII HET, TO II0YEMY.

4. PexomeHganmuM 1O  CaMONOAIOTOBKE K  IPOMEKYTOYHOH  aTTecTalMu
10 IMCHUILIHHE
dopma npoMexKyTouHOU aTTecTanuu: AuddepeHInpoBaHHbIN 3a4eT (C OLEHKOMH).
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CooTBeTCTBHE OLIEHOK KOJIMYECTBY HAOPAHHBIX OaIJIOB:

60 0anyIoB U MEHEE — «HEYIOBICTBOPUTEIBHOY,
oT 61 110 75 6aIOB — «yIOBIETBOPUTEIBHOY,
oT 76 110 90 6a/I0B — «XOPOIIOY,

oT 91 10 106 GayIOB — KOTIIMYHOM.



