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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

Lensimu ocBoeHUS AUCUUIUIMHBI «DHU3UYECKUM MPAKTUKYM [0 AJIEKTPUYECTBY U
MarHeTU3My» SIBJISIFOTCSL:
- npuoOpeTeHne NPAKTHUYECKUX HAaBBIKOB IPOBEAEHUS (U3UYECKOTO SKCIEpUMEHTa I10
TUCITUILINHAM Kypca (QU3HKY;
- OBJIQZICHHME TEOPETUYECKUMHU 3HAHUSMU OCHOBHBIX IOHSATUH, 3aKOHOB M MOJIENeH 10
TUCITUIINHAM Kypca (QU3HKY;
- OCBOEHHME OCHOBHBIX METO/I0B 00pa0OTKHU M aHaIN3a HKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

Jucuunnmza «OU3nyeckuil MPakTUKYM 110 3JIEKTPUYECTBY U MarHETU3MY» OTHOCHUTCS
K oOs3arenbHOil uwactu bnoka 1 u sBrusercs uactbio moxyna «OOmmii  ¢uznyeckuii
MIPaKTUKYM».

JlaHHas JUCLUIUIMHA W3y4YaeTcss BMECTE C COOTBETCTBYIOUICH NUCIHMILIMHON OOIIero
Kypca Gpu3uKu — « IJEKTPUIECTBO M MarHeTu3My». Jlucuumimaa « PU3ndecKuid MpakTUKyM I10
JIEKTPUYECTBY M MAarHETU3MY» OIMPAETCS HA COAEpKAHUE TUCUUILUIMHBI «MartemMaTndeckuil
aHaIn3», «AHaTUTUYECKas TE€OMETPUS W JIMHEWHas anreOpay», «BeKTOpHBIH M TEH30pHBII
aHanu3». [lonyuyenHslie B kypce « DU3MYECKUI NPAKTUKYM 110 3JIEKTPUYECTBY U MarHETU3MY»
3HAaHUSA HEOOXOIWMBI NJIS U3YYEeHHs IUCHUIUIMH «DJeKTpoauHamuka», «Teopernyeckue
OCHOBBI JIEKTPOTEXHUKN», «PU3HKa MOIYITPOBOJHUKOB U HU3KOPAa3MEPHBIX CUCTEM.

3. [Ilnanupyemble pe3yabTaTbl O0y4eHHs] 10 JUCHHUIUINHE, COOTHECEHHbIe ¢
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU OCBOCHHS 00pa30BaTe/IbHON MPOrpaMMbl

IIponiecc wm3ydeHus MAUCUMIUIMHBI HampaBieH Ha (OpMUPOBaHHE CIETYIOIUX
3JIeMeHTOB KomnereHiuii B coorBerctBuu ¢ PI'OC BO, OOIl BO u mnpuobpereHus
CJICAYIOUINX 3HAaHUH, YMEHHH, HABBIKOB U (MJIM) OINbITA JESTEIbHOCTH:



dopmupyemast Nuaukarop Ilepeuenn
KOMIIETCHIHA AOCTH/KEHHU S INIAHUPYEMBbIX Pe3yJIbTATOB
(kon u KOMITETEHIIU U o0y4eHHs
¢dopmympoBka) (xox 1 (hopMyJTHPOBKA)

Oo0menpogeccuoHalbHble KOMIIETEHIIHU

OIIK-2. Cnocoben
CaMOCTOSITEIIEHO
MIPOBOJIUTH
IKCIIEPUMECHTAIIbHBIC
HUCCICOOBAHUS U
HCITOJIB30BAaTh
OCHOBHBIC ITPUEMBI
00paboTKu 1

MMpCaACTaBJICHUA

MOJIYUYCHHBIX JaHHBIX.

N _OIIK-2.1. Haxoaut

u KPUTHUYECKH
aHAJTN3HPYET
uHpOpMaIHIO,
HEOOXOANUMYIO IUIA

peLIeHNsT TTOCTaBICHHOMN
3a/1a4u.

3HaTh:

— OCHOBHBIC q)HBquCKI/Ie BCJIMYUHBI U
XapaKTEPUCTUKH TIPOIECCOB M SIBJICHUU
Ha KaXJIOM CTPYKTYPHOM  YpOBHE
OpraHu3aIlii MaTEPHH;

— CBBM  Mexay  (pu3MuUecKuMu
XapaKTEePUCTHKAMHU SIBJICHUH u
IPOIIECCOB;

— obnactu MIPUMEHUMOCTH

KOJIMYECTBEHHBIX COOTHOILLIECHUU MEXIy
bu3NYECKUMU XapaKTePUCTUKAMH.

YMmerh:

- HCIIOJIBb30BaTh MaTeMaTI/I‘IeCKI/Iﬁ
ammapaT Il OCBOCHHS TEOPETHUYCCKUX
OCHOB M TIPAKTHYECKOTO HCITOJIb30BAHUS
(U3HUYIECKUX METOJIOB.

na_OIIK-2.2.
PaccmarpuBaer
BO3MOXXHBIE ~ BapHaHTHI
peuieHus 3a/1a4y,
OLICHUBAs ux
JOCTOUHCTBA u
HEIOCTaTKH.

3HaTh:

— (Qusuyeckue TEOpPUU, MO3BOJISIONINE
OOBSCHATH U3BECTHBIE M MPECKA3BIBATH
HOBBIE HAYYHBIE PE3YIbTATEIL.

— (usnueckue TEOpPUH, IO3BOJSIONINE
O6’b$ICH$ITI> U3BCCTHBIC U HpGI[CKaSBIBaTB

HOBBIE Hay4YHbIE pe3yNbTaThI.
Ymersb:

— WCIONB30BaTh 3aKOHBI COXpaHEHUS,
dbyHIaMEHTATBHBIC buznveckue
3aKOHOMEPHOCTH;

— IOHUMAaTh, W3JIaraTb U KPUTHUYECKU
aHaAJTU3UPOBAThH 6a30By10
obmedu3nueckyro nH(pOpMaIHIO.




3HATH:
- METObI MIPOBEACHUS
HKCIIEPUMEHTAIIbHBIX UCCIIEOBAHUN;

- CHCTEeMBl  CTaHJApTH3alUUd U
NJI_OIIK-2.3.  3naer | cepTrdUKAIHH.
OCHOBHBIE METOIBI U | YMeTh:
CPEICTBA  NPOBEAEHUSA | — (POPMYTUPOBATH HA MATEMAaTUYCCKOM
IKCIIEPUMEHTAIBHBIX SI3BIKE M peraTh (pU3nYecKue 3aaauu;
UCCJIEJOBAHUM, CUCTEMBI | -  yMETh CaMOCTOSITEIBHO MPOBOAUTH
CTaH/IapTU3aliU U | SKCIIEPUMEHTAIIbHBIC UCCIICIOBAHMS.
cepTu(uKaInN. BiageTh HaBBIKAMME:
— UCIIOJIb30BAHUSA MaTEMaTHYECKOTrO
ammapara NpH peleHHHd (HU3NIECKUX
3a1ad;
— paboThI C ANEKTPOU3MEPUTEIHHBIMU
mpuOopamu.
3HaTh:
— CIIOCOOBI M CPEJICTBA U3MEPEHUH.
Ymersn:
—  TPOBOAUTH  SKCHEPHUMEHTAJbHBIC
MCCIIEJOBAHMSL.
WJ_ONK-2.4. Bianers HaBBIKAMMU:
Crocoben  BBIOMPATh | — ppyvenenns MeTofoB 0OPaGOTKH N
CIIOCOOBI M CPE/ICTBA | ayanysa SKCIIEPUMEHTATBHOM 7

W3MEPEHUI U TPOBOIUTH
AKCIIEPUMEHTAIbHbIE
HUCCIEeI0BaHUS.

TEOpETHUECKOW WH(OpMaIUu.




nJa_OIIK-2.5.

JIeMOHCTpUpYET yMEHUS

00paboTKn
NpCaACTaBICHUA

n

IMMOJIYUYCHHBIX OJaHHBIX H

aHaJn3a
MTOTPEIHOCTH
pE3yJbTATOB.

OLCHKH

3HaTh:

— METOABI CTaTUCTHUYECKOW 00paboTKH
pe3yIbTaTOB  M3MEpEHHss B  00meM
(U3UIECKOM MTPAKTHKYME;

— OCHOBHBIE BHUJBI pacrpeneseHuH
CITydaitHBIX BEJIMYMH.
-ocHOBBl pabotel B Excel, Wolfram
Mathematica.

Ymern:

— 00pabaTbIBaTh pe3yJbTaThl MPSAMBIX U
KOCBEHHBIX U3MEPEHUN;

- TONB30BaTbCS  TEOPETUYECKUMHU
OCHOBaMH, OCHOBHBIMH  ITOHSATHSIMH,
3aKOHAMH U MOJENsAMH  (PU3HKH.
Biaanerp HABBIKAMMU:

-IIPUMEHEHUSI METOAO0B OOpabOTKH U

aHanusa DKCIIEPUMEHTAIILHON u
TEOPETHYECKOU buznyeckon
uHpOpMaLnu;

- rpau4ecKkoro IpeCTaBICHUS

AKCIIEPUMEHTAJIbHBIX PE3yJIbTATOB

— HCIOJIb30BaHUA HH(MOPMALMOHHBIX
TEXHOJIOTUI TpU peleHUH (PU3HUECKUX
3a/ay.




4. O0beM, CTPYKTYpPA U COJAepPKAHUE TUCHUIINHBI

OO6m1ast TpyA0€MKOCTh TUCIIMIUIMHBI COCTABIISIET 2 3a4€THBIC €AMHUITBI, 72 aKkaj. Jaca.

Ne Tembl (pa3aesibl) Buabl yueOHbIX 3aHATHH, ®opMbl TEKYLIETO
n/n AUCHMILINHBI, BKJIIOYasl CAMOCTOATEIbHYIO KOHTPOJIA
HX co/lepiKaHue padoTy CTy1EeHTOB, ycneBaeMoCTH
U X TPYA0EMKOCTh
a | (B akageMHM4YecKHX Yacax) ®opma
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[TogroroBka oruera 1o
«H3yyenne
pabore. Crauya
3JIeKTPOU3MEPHUTETbHBI
TEOPETUUYECKOTO
1 |x mpuGopoB». 3 311 4
MUHUMYMa, 3anmTa
JlaGopatopHas padota Ne
| MOJTYYEHHBIX
PE3YJIbTaTOB
[TogroroBka oruera 1o
«3aK0HDBI NIOCTOSTHHOTO pabore. Crauga
TOKa. TEOPETUUYECKOTO
2 3 24 | 2 5 p
JlaGopaTopHbie pabOThI MUHHMYMa, 3aIuTa
Ne 2-5,9, 11 MOJY4YEHHBIX
pe3yNIbTaToB
IToaroroBka ortyera IIO
«3aKOHBI IEPEMEHHOT0 pabore. Cnaua
TOKa». TEOPETUUECKOTO
3 3 24 | 2 5 |
JlaboparopHbie pabOTHI MUHHUMYMa, 3almTa
No 6-8, 12 MOJTYYEHHBIX
pe3yIbTaTOB
0,3 |1,7 3auér
UTOI'O 5115103 | 157
Copep:xanue pa3esioB AUCHUTIINHBL:
1. U3ydeHue 37eKTpOU3MEPUTENHHBIX TPHOOPOB.
2. I3MepeHue conpoTUBIECHUS MOCTOBBIM METOIOM.
3. 3Mepenne npuHIKIa JIEKTPUUECKUX KOMIIEHCAIMOHHBIX U3MEPEHU.

4. KoHTakTHbI€ siBIEHUS B MeTalu1aX. [ pagyrpoBka Temonapsl.
5. IIposepka mpasui Kupxroda 11st meneit mocToSHHOTO TOKA.
6. N3yueHue 31eKTpoCTaTHueCKOro MOJIs.

7. OnpeneseHnue MOCTOSSHHOM BPEMEHH 1LI€TH, COICPrKaIled COMPOTHUBICHUE U EMKOCTD.

8. IlpoBepka 3akoHa borycnasckoro-JIeHrMioopa il BaKyyMHOTO AMOJAa M OINpEAEIECHUE
YAEIBHOIO 3apsiia dJIEKTPOHA.
9. U3yudeHue TeMnepaTypHOl 3aBUCUMOCTH CONPOTUBJICHUSI METAIIOB U MOJIYIIPOBOIHUKOB.
10.13Mepenre MHIYKTUBHOCTH, EMKOCTH U MPOBEpKa 3aKkoHa Oma 1J1si IEPEMEHHOT0 TOKaA.
11. MocToBble METOABI U3MEPEHHS PEAKTUBHBIX COMTPOTUBIICHUIA.



12. UccnenoBanue ABI€HUS PE30HAHCA B SJIEKTPUUECKHUX LICTISX.

13. UccnemoBanne MarHUTHOIO OIS COJIEHOUIA.

14. CuaTe OCHOBHOW KPWUBOW HamarHuuuBaHus (peppomarnernka. V3ydeHne 3aBUCUMOCTH
MarHUTHOM MPOHUIIAEMOCTH OT HAMPS)KEHHOCTH MarHUTHOTO MOJISI.

15. KoHTakTHBIE SIBICHHS B MTOJIYIPOBOJIHUKAX, BHIIPAMIISIONIEE IEMUCTBUE p-N-IIEPEXO/Ia.

5. O0pa3oBaTe/ibHbIEe TEXHOJOTHH, B TOM YHCJI€e TEXHOJOTHH IJIEKTPOHHOI0 O0yUYeHHus U
AMCTAHIMOHHBIE 00pa30oBaTe/ibHbIe TEXHOJOTHHM, MCIOJb3yeMble MPH OCYIIeCTBJICHUH
0o0pa3oBaTeIbHOIO MpoIecca Mo JMCHUIJINHE

B npornecce 00ydeHns NCONB3YIOTCS CIEAYIOIINE 00pa30BaTeIbHbIE TEXHOIOTUN:

JlabopaTopHoe 3aHsiTHE — 3aHSATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HaBBIKOB M 3aKPEIUICHUIO 3HaHUH, NOJYYEHHBIX Ha JIEKIUAX U MPAKTUYECKUX 3aHATUAX. DTO
¢opma opraHumzanuu OOYYEHHs, KOTJa CTYACHTHI IO 3aJaHUI0 M TOJ PYKOBOJCTBOM
IPEnoJiaBaTessl BBINOJHSAIOT OJHY WJIM HECKOJIbKO J1labopaTopHbIX paboT. OCHOBHBIE
JTUIAKTUYECKUE LeMH JIabOpaTOpHBIX pPadOT — HKCHEPUMEHTAJIbHOE MOATBEPXKICHHUE
U3YyYEHHBIX TEOPETUYECKHUX IOJIOKEHHUH, MpoBepKa (OpMyJl, 03HAKOMIIEHHE C METOJUKOU
IPOBEICHUS SKCIIEPUMEHTOB, HCClIeoBaHUI. B xome pal®oThl CTyIeHTHI BhIpabaThIBAIOT
yYMEHHUs Ha0oJaTh, CpPaBHUBATh, COIOCTABJIATh, AaHAJIW3UPOBATh, JAENATh BBIBOJIBI U
0000111eHHUs, CAMOCTOATEIBHO BECTH HCCIIEIOBAaHUS, MOJIb30BAaThCA PA3TUYHBIMU TpUEMaMU
HU3MEpPEeHHH, 0hOpPMIITh pe3yJbTaThl B BUAEC TaOuIl, cxem, rpadgukoB. OJHOBPEMEHHO Yy
CTYACHTOB (hopMUpPYIOTCs MpOo(hecCHOHAIbHBIE YMEHHSI M HaBBIKM OOpalleHus ¢ mpudopamu,
anmaparypoil W JIpyrMMH TEXHMYECKHMMM CpEACTBAaMHM Ul IPOBEIEHHs ONbITOB. B
COOTBETCTBUH C AUJIAKTUUYECKUMH LEJISIMHU ONpEAEIsAeTCs CoAepKaHue JJabopaToOpHBIX padoT:
U3yYeHHE CBOMCTB BEINECTB, WX KAUECTBEHHBIX XapaKTEPUCTUK, KOJIMYECTBEHHBIX
nokaszaresei, W3y4eHue ycTpoiicTBa M paboThl MpuOOpPOB, 00OPYNOBaHMS, WX HCIBITAHUE,
CHSATHE XapaKTEPUCTHUK U T. JI.

JlaGopatopnass pabGora — opranuzaimus y4yeOHOW paboTBl C  peaTbHBIMH
MaTepUaIbHBIMH ¥ HWH()OPMAIMOHHBIMH OOBEKTaMH, OKCIIEpUMEHTaIbHas paboTa C
aHaJIOTOBBIMH MOJIEIISIMU PEATbHBIX 00BEKTOB.

6. IlepeyeHb JMUIEH3UOHHOTO W (WJH) CBOOOJAHO PACHPOCTPAHAEMOr0 MPOrPaMMHOIO
o0ecrneyeHusi, UCMOJIb3YyeMOI0 MPH OCYLIECTBJIEHHH 00pa3oBaTeIbHOI0 Mpouecca Mo
AUCHUTLIUHE

B mporiecce ocymiectBieHust 00pa3zoBaTeIbHOTO MPOIECCA UCTIONB3YIOTCS:

— 1151 pOPMUPOBAHUS TEKCTOB METOJUYCCKUX MATEPUAJIOB ISl TaOOpAaTOPHBIX PadoT,
MPOMEXKYTOUHON M TEKyIIeHd aTTecTalluH, a TakKe OTUETOB CTYJIEHTOB MO JTaOOPaTOPHBIM
paboram — maketsl Microsoft Office u Open/Libre Office;

— it pacuéra popmyn — nporpamma Wolfram Mathematica;

— 1 00pabOTKM pe3yIbTaTOB NaHHBIX Excel.

7. IlepeyeHb cOBpeMeHHBIX NPO(ECCHOHAJBLHBIX 0a3 JaHHBIX M HMHG(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX IIPH OCYIeCTBJIEHHH 00pa30BaTeIbHOIO Npouecca
10 JMCHUIIMHE (IPH HE00X0AMMOCTH)

B mpomecce ocymecTBieHuss 00pa3oBaTENbHOTO Ipolecca IO  JUCIHILIIMHE
UCTIONIB3YIOTCS:

aBTOMaTH3MpOBaHHas OubOnuoreuHo-uHpopmarnronHas cucrema «bBYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php.




8. IlepeyeHb OCHOBHOH M [IONMOJHUTEJbHOW Y4eOHOH JHUTEpPaTypbl, PecypcoB
HHG(POPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTH «/HTepHeT» (IpH HE00X0AMMOCTH),
PeKOMeHIyeMbIX [IJIs 0CBOEHU Sl I CHMIIIMHBI

a) OCHOBHAs JIUTEepaTypa

1. CasenwseB U. B. Kypc obmieit pusuku. B 5 1. Tom 2. DieKTprudecTBO ¥ MarHTH3M :
yaeOHoe mocooue st By3oB. CII0. Jlans, 2022.

2. 3umuna C. II. ®usznueckuil MPaKTUKyM IO SJCKTPUUYECCTBY U MarHeTU3MY: y4eO.
nocooue JUIsL BY30B. Spocnasis. SApl'Y, 2010.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100704.pdf (3nexTpoHHBIN pecypc)

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. CuByxun [[. B. OOmmuii xypc ¢usuku : ydgeOHOe mocobue : B 5 Tomax. Tom 3 :
OnexrpuuectBo. M. Jlans, 2020.

2. Tpodumona T. U. Kypc puzuku. M. Akagemusi, 2004.

3aiinens A. H. OmmOku uzmepenuit pusnueckux Bennund. JI. Hayka, 1974.

4. MaiicoBa H. H. [Ipaktukym no kypcy oomieit ¢pusuku. M., Beicmas mkomna, 1970.

(98]

9. MaTepuajibHO-TEXHUYECKASA 0a3a, HeoOXoaMMAas Jif) §: OCYyIIEeCTBJICHUSA
00pa3oBaTeIbLHOIO NMpolecca Mo JMCHUILIHHE

- yueOHbIe ayTUTOPHH U1 IPOBEIeHUs T1ab0paTOPHBIX PadoT;
- yueOHBIE ayTUTOPUH IS TIPOBEACHUS IPYNIIOBBIX M MHIUBHyalbHBIX KOHCYJIbTALNIH;
- y4eOHbIe ayTMTOPHH VIS IPOBEIEHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluu;
- IOMEIIEHHS JJIS1 CAMOCTOSITETIBbHON PabOTHI;
- MOMEILICHUS Ui XpaHEHUs M NMPO(UIAKTHUYECKOrO OOCITYKUBAHUS TEXHUUYECKHX CPEICTB
00y4eHwusI.

[Tomemenuss  ans  CaMOCTOSATENBbHOW — pabOThl  OOYyYalOUIMXCS ~ OCHAIEHBI
KOMIIBIOTEPHON TEXHHKOM C BO3MOXKHOCTBIO MOAKIIOYEHHs K cetn «MHTepHeT» n
o0ecrieyeHneM J10CTyTa K 3JIEKTPOHHOM nH(pOpMalnOHHO-00pa3oBartenbHoil cpene SApl'Y.

ITepedyeHnb UCMOJB3yeMOro 00OpPyAOBAHMS:

JlaGoparopHas pabora Nel
o HaGop cTpenounbix mpubopoB 11t U3ydeHUs

JlaGopatopnas pabora Ne2

JlaGopaTopHblif MakeT (COOCTB. H3T.)
Mara3uHsl COIPOTUBIICHUN
DTAJIOHHOE CONPOTUBIICHUE
HewusBecTHOE conpoTuBIieHNE
Hcrounnk Toka (GaTapeiika)

Jlabopartopnas pabota No3

° [Torenmomertp I111-63
o HopMmanbhblii 351eMEeHT
° Hcrounuk HemszBecTHOM D]JIC
o Jlenureins HalpsKEeHUs

o MarasuH coOnpOTUBIICHUI



Jlaboparopnas pabota No4

o Harpesarenn
o Boastmerp B7-16
o Ha6op Tepmornap

JlaGopatopnas paborta Ne5
o JlaGopaTopHblii MakeT (COOCTB. H3T.)

JlaGopatopHnas pabota Ne6
. VYuebHo-mabopaTopHas ycTaHOBKa "JiekTpuuecTBo U MarHeTu3m" (Pocyunpubop)

JlaGopatopnas pabora Ne7
. VYuebHo-mabopaTopHas ycraHoBKa "JiekTpuuecTBo U MarHeTu3m" (Pocyunpubop)

JlaGopatopnas pabora Ne§

JlaGopaTopHbIif MakeT (COOCTB. U3T.)

Hctounuk nutanus Mustech HY3002

Hcrounnk nutanusa b5-50

[udposoit mynapTUMeTp (2 MmT.) U3 KOMIUIEKTa Y4eOHO-TaOOpaTOPHOW YCTaHOBKH
"DnexktpudectBo u marHeTu3M" (Pocyunpubop)

JlaGopatopnas pabora Ne9
1. Harpesarens (ToT e, uro u B JlaboparopHas padota Ned)
2. Bomwsr™meTp B7-16 (TOT *e, uTo 1 B JlabopaTopHas padora Nel()
3. Habop TepMoconpoTHBICHUH

Jlaboparopnast pa6ota Nel0
e JlaGopatopHbIif MakeT (COOCTB. U3T.)
e ['eneparop Axrakom AHP-1105
e Bonsr™merp B7-16 (2 mt.)
e DTaJIOHHOE CONPOTHUBIICHUE

JlaGopatopnas padora Nel 1
e JlaGopatopHblif MakeT (COOCTB. U3T.)
I'eneparop Axtakom AHP-1105 (Tot xe, uro u B Jlabopatopnas padora Nel0)
BoasTmerp B7-16 (Tot *e, uto u B Jlabopatopnast padota Nel0)
Marasus conpoTUBICHUI
OTaJOHHOE CONPOTUBIIEHHUE

JlaGoparopHas padora Nel2
e  VYyeOHo-1abopaTropHas ycTaHOBKa "DiekTpuyecTBo U Maruetusm" (Pocyunpubop)

Jlaboparopnast pabota Nel3
e JlaGopatopHbIif MakeT (COOCTB. U3T.)
e llcTOYHMK MUTaHUS IEPEMEHHOTO TOKa
e Boubsrmerp B3-38
e Ammnepmerp

Jlaboparopnas pabota Nel4
e VYyeOHO-1abopaTtopHas ycTraHoBKa "DiekTpudecTBO 1 Maruetu3m" (Pocyunpubop)



Jlabopartopnast pa6ora Nel5
e JlaGopatopHsIif MakeT (COOCTB. U3T.)
e  MuxkpoBossTHaHOaMIIepmeTp D-136
e lcrounuk nurtanus b5-49

ABTOp(BI) :

Crapuwmii npernoiaBaTenb Kadenpbl
MHUKPOAJICKTPOHHUKH U 00IIeH HHU3HKN

A.H. Ceprees



IIpuio:xkenne Nel k paboyeil nporpaMme M CHUANINHbBI
«Pu3n4YeCcKuil NPAKTUKYM MO0 3JIeKTPUYECTBY M MATHETU3MY»

@DoH/I OLIEHOYHBIX CPEICTB
JJIS1 IPOBEAeHN S TEKYLEero KOHTPOJISl YCIeBaeMOCTH
U POMEKYTOYHOM ATTECTAIUM CTYAE€HTOB
o JUCIHHUIIJINHE

1. TunoBbIe KOHTPOJIbHBIE 32JaHUSI WJIM MHbIE MATEPHAJIbI,
HCNOJIb3yeMble B MpoIlecce TeKyIero KOHTPOJisi yCreBaeMoCTH

[Ipu BbImOMHEHUM JabOpaTOpHONl pabOThl, CTYAEHT JOJDKEH NPEICTaBUTh €&

pe3ynbTathl B (popMe oT4eTa, COTJacHO eIUHBIM TpeOoBaHusM. OTUET MOMAETCS KaKIbIM
CTYJIEHTOM HMHJIMBHYaJIbHO.

2. Circok BONPOCOB M (WIH) 3alaHUii J1JIS IPOBeeHUs IPOMEKYTOYHOM aTTecTAlMU
Ha 3auéte mpoBepsercs cpopmupoBanHocTs KomreTreHuuu OIIK-2 (naaukarop M/ OIIK-

[u—

g

10.
11.
12.
13.
14.
15.

16.
17.

2.1, W] OIIK-2.2, U]l OIIK-2.3).

Yro Takoe Kj1acc TOYHOCTH proOopa’?

Kak, ncnonb3ys K1acc TOYHOCTH, ONPEAENIUTh TOTPEITHOCTD U3MEPEHUS?

ITosicHuTe [IPUHLINI JEeNCTBUSA npubopoB MarHUTO2JIEKTPUYECKOU
(97IEKTPOMArHUTHOM, AIEKTPOAUHAMUYCCKOMN, AJIEKTPOCTATUIECKOW, WHIYKIIMOHHOM,
TETJIOBOM, BUOPAIIMOHHOM CUCTEMBI.

Cdopmymupyiite mpaBuiia paboThl ¢ MHOTONPEACTHHBIME TPUOOPAMH.

[Touemy BaskHO 3HATH COOCTBEHHOE COIIPOTHBIICHHE TPHUOOpa’?

B kakux eauHunax M3MepsAeTcs HaIpsSHKEHHOCTbh MAarHUTHOTO MOJS U MarHUTHas
WUHIYKLIMS?

BreiBectu opmyiny s 3Ha4eHHMs] MATHUTHOW MHAYKIHMHM OECKOHEUHOTO COJEHOuJa
MCXOJI U3 TEOPEMBI O LIMPKYJISLUUA BEKTOPA MATHUTHOM MHIYKIIMU U KaK MpeaebHbIN
nepexo hopmysl (9).

OOBsICHUTE pACXOXKJIEHHUE TEOPETUYECKOW M OSKCIEPUMEHTAIBHON 3aBHCHUMOCTEH
MarHUTHOM MHAYKIMHU OT PACCTOSHHS BAOJb OCH COJICHOUAA.

[Ipu kakux MpeanoaoKeHUsX BEPEH 3aK0H TpeX BTOpbIX? Hackonbko onpaBabIBatOTCS
3THU MPEANOI0KEHNS B PEATIbHBIX JIaMIIax ?

BriBog 3axona borycnasckoro-Jlenrmropa.

Kaxkue (hakTopbl BeAyT K OTKIIOHEHHIO OT ATOTO 3aKoHa?

[Tpu xakux TOYKax Hakaja MOJyYEeHHBIC BAMH KPUBBIC OJFKE K 3aKOHY TPEX BTOPBIX?
[Touemy?

OOBbsSICHUTE TIONHYIO BOJBTAMIIEPHYIO XapaKTePUCTHKY JHOAA C  YYaCTKOM
HACBIIICHMUS.

B ueM cocTouT sIBI€HHE 3JIEKTPUYECKOrO CONpPOTUBIEHMS? UYTO Takoe akTUBHOE U
PEaKTUBHOE COMPOTUBICHUS?

[IpuBenure npuMepbl AKTUBHOIO M PEAKTUBHOIO CONPOTHUBICHMN. Bceerma mm
AKTUBHOE CONPOTUBJICHHE ABISETCS OMHUYECKUM (pe3ucTuBHbIM)?  KakoBsl
duznyecKre MPUINHBI UX BOSHUKHOBEHUS?

Yro Takoe a3 pexTrBHOE 3HAUCHHE TOKA U HanpspDKeHna? Kak OHU BBIYHCIISIOTCS ?
KakoBbl equHULIBI U3MEPEHHS] UHIYKTUBHOCTH, EMKOCTH, CONPOTUBJICHUSI B CUCTEME
CU? [laiiTe ux onpeaeneHus.



18. 3anummre 3akoH OMa 11 IEPEMEHHOT0 TOKa B BemiecTBeHHOW (opme. UTo Takoe
MIOJIHOE CONPOTHUBIIEHNE?

19. 3anummre 3akon OMa [JIs MEPEMEHHOT0 TOKa B KOMIUIEKCHOU ¢opme. UTto Takoe
HMIICIaHC IIenu?

20. Kako# cMBICIT MMEET JCHCTBHUTEIbHAS M MHHMAas YacTH HMMIIEJAHCA, €ro MOJCIh H
aprymeHr?

21. [Momyuute GOpMybl PE3UCTUBHOTO, HHAYKTHBHOTO U €MKOCTHOTO COTIPOTUBIICHUN U
ux umneaaHcoB. [locTpoiiTe COOTBETCTBYIONINE BEKTOPHbBIE AHArPaMMBI.

22. O0BsICHUTE, C YEM CBS3aHO TO, YTO METOJ] OMPECICHUS aKTUBHOTO COMPOTUBIICHUS,
NpEAJIOKEHHBIM B YIPAXKHEHUHM 2, NaeT CUCTEMAaTUYECKU 3aHWKCHHBIC MOKa3aHUS.
[Touemy akTHBHOE CONPOTHBIICHHE KATYyIIEK W KOHJEHCATOPOB HEOIWHAKOBBI JIJIS
Pa3HbIX 4acToT?

23. I'me ucnonp3yroTes U Ui Yero npeaHa3HaueHbl MOCTOBBIE CXEMBbI?

24. O0bscHUTE, KaKk pabOTalOT CXeMbl MOCTOB: MakcBemna, Yurcrona, OBeHa, Buna,
PE30HaHCHOTO.

3adeT M0 (PU3NUECKOMY MPAKTUKYMY MO0 MEXaHHKE BBICTABIISICTCS TI0 UTOTAM TEKYIICH
aTTeCTalliy, NPU BBITOJHEHHH CTYJICHTOM YCTaHOBJIECHHOTO KOJHMYECTBA J1a0OpaTOPHBIX
pabor.

HpaBnna BBICTABJICHHA OLCHKH

ITo nToram 3ayéra BBICTABJISIETCS OJJHA U3 OLICHOK: «3a4eT» UM «HEe3aueT».

OneHka «3a4eT» BBICTABISCTCA CTYACHTY, KOTOPBIH IOATOTOBMJI OTYETHI IO
nabopaTopHbIM paboTaM, 3HaeT (U3MYECKHE BEIMYMHBI M WX CJWHUIBI H3MEPEHUS,
(GOpPMYITUPOBKHA OCHOBHBIX (DM3WUYECKUX 3aKOHOB 3JIEKTPOMArHeTH3Ma, METOIO0B 00pabOTKH
pe3yIbTaTOB, YMEET IOJIb30BAaThCSI MPEJOCTaBICHHBIMU NMPHOOPAMH U YCTaHOBKAMH, yMEET
UCTIOJIB30BaTh MaTepHallbl K JTa0OpaTOPHBIM paboTaM, BiaJaeeT HaBBIKAMHU IMPAKTHYECKOTO
IpUMEHEHHS J1a00paTOPHBIX YCTAHOBOK U MPUOOPOB B KOHKPETHOM J1abopaTOpHOI paboTe.

O1eHKa «He3aYTEeHO0» BBICTABIISCTCS CTYJICHTY, Y KOTOPOTO HE MOATOTOBJICH XOTS OBl
OUH OTYET MO HEOOXOAMMBIM J1A0OPATOPHBIM pPabdOTaM, KOTOPHI HE 3HAeT (U3NYECKHE
BEJIMYMHBI W WX CAHHUIBI H3MEpEeHHs, (OPMYIHPOBKH OCHOBHBIX (U3UYECKUX 3aKOHOB
AIIEKTPOMAarHeTH3Ma, METOAOB OOpa0OTKM  pPe3ylbTaToB, HE YyMEET IMOJb30BaThCA
NPEJOCTaBICHHBIMI TPUOOPaMU W YCTAaHOBKAMH, HE YMEET HCIOJb30BaTh MaTEpUANBl K
7a0opaTOpHbIM paboTaM MM HE BIAJAEET HaBbIKAMH MPAKTUYECKOTO TMPUMEHEHUS
71a00paTOPHBIX YCTAHOBOK M MPUOOPOB B KOHKPETHOM JT1abopaTopHO paboTe.



IIpuiio:xkenne Ne 2 k paboyeil mporpaMmme QM CHUNINHbBI
«Pu3N4YeCcKuil MPAKTUKYM MO 3JIeKTPUYECTBY M MATHETU3MY»

MeToandyecKue YKazaHusd 1J1d CTYACHTOB 10 OCBOCHHIO TUCHUIIJIMHBI

Ou3nYecKuil MPAKTUKYM 1O AJIEKTPUYECTBY U MATHETU3MYy HWIPAET BAXHYIO pPOJIb B
MpOLecCe HM3YyUYEHUU CTYJIEHTAaMH OCHOBHBIX (DM3MUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH,
NPUBHBAET WM HAaBBIKM CaMOCTOSTEIbHOM TIOCTAHOBKM M MPOBEACHUS (PU3MUECKOTO
9KCIIEPUMEHTa, 3HAKOMUT HX C METOoJAaMHU OOpabOTKM pe3ylbTaTOB HU3MEPEHUH H
NPEJCTAaBICHUEM TMOJYYCHHBIX JaHHBIX B BHAe rpadukoB u Tabmun. B ¢usmueckom
MPAKTUKyME PAcCMOTPEHbl OCHOBHBIE 3aKOHOMEPHOCTH DSJEKTPUUYECKMX U MarHUTHBIX
SBJICHUH B BaKyyMe, IUAJIEKTPHUKAX, MOJTYIPOBOIHUKAX, TPOBOJHUKAX JIEKTPHUECKOTO TOKA.
OOcyxmaercss NPUMEHEHHE YCTAHOBJIICHHBIX 3aKOHOMEPHOCTEH B Hayke U TEXHUKE.
PaccMOTpeHBl OCHOBHBIE MCTOPUYECKHE HCCIIEAOBAHMS, BKJIAJ OTCUECTBEHHBIX YYECHBIX B
pa3BUTHE BJIEKTpOoAMHAMUKH. [loguepkHyTa poOJib ANEKTPOMArHUTHOTO B3aWMOJEWUCTBUS B
dbopMUPOBaHUN HAYYHOU KAPTUHBI MUPA.

1. 3aHsATHA TPOXOAAT MO pacmucaHuio Qusznueckoro (axkymprera B sadoparopuu 104 (2
yueOHOTro Kopryca) — J1abopaTopus « JIEKTPUUIECTBO U MAaTHETU3M.

2. OTBETCTBEHHBIM 3a MPOBEICHHE 3aHITUN B KaXIOM TPYIIE SBISETCS MPENoaaBaTeb,
BEAYIIMK B 3TOH Tpymnne Gpu3nuecKuil mpakTukyM. B maGopaTtopuu, Kak OTBETCTBEHHBIH 3a
paboty mpuOOpOB W ammaparypbl, NPUCYTCTBYeT jabopaHT. Kaxnmplii cTyaeHT 3apaHee
nojgy4yaer WHQPOpMAIMIO O HOMepe JabopaTOpHOH paboThl (PU3MYECKOTO MPAKTUKyMa,
KOTOPYIO €My IPEICTOUT BBIMOIHATH HA OUEPETHOM 3aHSATHH.

3. CtyzaeHT noipkeH 0e3 Omo3JaHusl SIBUTHCS B 1a0OpaTOPHIO, TJ€ BIMOIHACTCS (HU3NIECKUN
MPAKTUKYM.

4. Ha 3aHsaTHs (U3UYECKOTO MPAKTUKyMa CTYAEHT JOJDKEH MPUXOIUTH IMOATOTOBIEHHBIM K
BBIMOJTHEHHUIO JTAOOPAaTOpHON paboOThl, YTO O3HAYAET: YCBOGHHWE TEOPETUYECKOTOo Marepuana
no teMe JabopaTopHOil pabOThl, 3HAHWE MOPSIKA €€ BBINOJHEHHS, OCHOBHBIX 3JIEMEHTOB
YCTaHOBKH, METO/I0B 00pabOTKU pe3ynbTaToB. [Ipu moAroToBke cieayeT U3y4uTh ONMHCAHUE
U JIOTIOJIHUTEIbHBI MaTepuall B PEKOMEHJOBAaHHOW JHUTeparype (B KOHIIE OMHUCAHUsA),
MOJTOTOBUTH OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI.

5. Tocne wm3ydeHus ommcaHusi 1abOpaTOPHON pabOTHI CTYJEHT JOJDKEH MHOArOTOBUTH B
paboyeil  TeTpagu  KOHCHEKT  TEOPETUYECKOro  MaTepuana,  IMPUBECTH  CXEMY
HKCIIEPUMEHTAIBHON yCTAaHOBKM M OCHOBHBIE pacueTHbIC (YOPMYJIbl, IPUTOTOBUTH TAOJIMIIBI
JUTSL 3aITMCH PE3YJIbTaTOB SKCIIEPUMEHTOB, YKa3aTh HA3BAHUS YIPAKHEHHI.

6. VI3mMepeHust Ha YCTaHOBKE NMPOMU3BOJATCA B TOM IOPSAIKE, KOTOPHIA YKa3aH B ONMCAHUU
nabopaTopHo# paboThl. B pabGouyto TeTpaab, WM, Kak MPaBHIIO, B 3apaHee MOATOTOBICHHYIO
TaONMILy, CTYACHT JOJDKEH 3amucaTh pe3yJbTaThl BCEX MPOBEAEHHBIX MPSMBIX U3MEPEHUI
HEIMOCPEACTBEHHO BO BpeMs SKCIieprMeHTa. Bce naHHbIe 3aluCchIBalOTCS B TaOJIUILy TOJIBKO
PYUKOM, IpeielbHO aKKyPaTHO, ¢ YKa3aHUEM Pa3MEpPHOCTH U3MEpAEeMbIX BelMUuuH. Eciau ams
00paboTKH JaHHBIX HCIOIb3YEeTCS KOMIIbIOTEP, TO JaHHBIE CHAYajia 3alliChIBAIOTCS B TETPaIb
U TOJIKO ITOTOM B KOMIbIOTEp. ECiiu cTyIeHT He MOXKET OOBSICHUTD, KaK OHH MOJIYYEHBI, TO
3TO MOXET MOCTY>KUTh OCHOBAHMEM JJIsl HEYJNOBJIETBOPUTENbHOM oleHKH. [lo okoH4YaHUU
BBITTOJIHEHUS KCIIEPUMEHTA CTYACHT MPECTABIsIET pe3yabTaThl H3MEPEHHH NPEnoaaBaTeio.
[TpenogaBaTens MOANKUCHIBACT PE3yIbTaThl B paboueil TeTpaau CTyeHTa U JellaeT OTMETKY O
BBIMIOJTHEHNH pPa0OThl B CBOEH  KHIDKKe. TONBKO TMoOcie 3Toro JiabopaTopHas paboTa
CUMTAETCS BBIMOJIHEHHOM, a CTYJIEHT UMEET MIPaBO MOKUHYTH J1a00paTopuIo.

7. Anst caaum paboThI CTYEHT JOJDKEH BBIIOJIHUTH BCE 3aJaHMsl, IPUBEACHHBIC B ONMUCAHUU
nabopaTopHoii paboThl. B paboueidt TeTpaaw AOMKHBI OBITH TPEACTABJICHBI PE3YIbTATHI
00pabOTKM PKCIIEPUMEHTABHBIX JJAHHBIX M MOTPEIIHOCTH (C YKa3aHUEM PacUeTHBIX (hopMyll
JUIsL UX OIICHKH). B KOHIle oTyeTa MPUBOISTCS OCHOBHBIE PE3yNbTaThl U (HOPMYIHUPYIOTCS
BbIBOABI. OTuer 1o JsabopaTopHOW paboTe cIaeTcss BO BpeMs OYEPEAHOTO 3aHATHUS



npakTUKyMa mpernojaBaTento. [IpernomaBaTens 3HAKOMUTCS € TOJyYEHHBIMH PE3yJIbTaTaMH,
3aJaeT JOMOJHHUTEIbHBIE BOMPOCHI U, C YUYETOM OTBETOB CTYJECHTA IO TEOPETHUYECKUM H
IKCIEPUMEHTAIBHBIM PE3yJIbTaTaM CTaBHT OICHKY 3a BBIMOJIHEHHYIO padoTy. Eciu oTBeTHI
CTYZICHTa HE yJIOBJIETBOPSIOT IpErojaBaTelsi Wik o0paboTKa pe3yabTaToB MPOBEACHA HE B
MOJTHOM 00BEMeE, TO TMPENOoJaBaTeIhb KMEET MIPABO OTIIPABUTH CTYIEHTA JUISl JTOTIOTHUTEIBHOM
MOJATOTOBKU M TIOBTOPHOM ClIauu J1abOpaTOpHO pabOTHI.

8. IlpenogaBarenh MMeEET MPaBO TOCTABHTH 3a pabOTy CTYICHTa MO BBITIOJHECHUIO 3a]a4d
OIICHKY «HE 3auTeHO». B ATOM ciydae 3amada CUMTAeTCS HECHAAHHOH, a €€ pPe3ybTaThl
AHHYJIHPYIOTCS.

9. JlabopatopHasi paboTta [0DKHA OBITh CJaHa B TEUYEHHE TPEX IMOCIEIYIONINX 3aHSTHI
¢U3NUeCKOr0 TMpaKTHKyMa TIOCiE€ €€ BBIMOJNHEHHs. [lo HCTEUYeHHMH JTOTO CpoKa
MpernoaaBaTelb, IMEET MPaBO OTKA3aTh B IPUEME OTUETA.

10. CTyneHT, CBOEBPEMEHHO BBITIOJHUBIINN W CAABIIMK JabopaTopHbIE pabOThI, MOJIyYaeT
OIICHKY «3a4TE€HO», KOTOpasi MPOCTABISETCS MPENOIaBaTeIeM TPYNIbl B 3aUETHYIO KHIXKKY,
a TakKe B 3aUETHYIO BEAOMOCTh. I CTYIEHTOB, UMEIOMIMX 10 OKOHYAHUH (PU3HUYECKOTO
MPAaKTUKyMa HECIAaHHBIE JTaOOpaTOpHBIE pa0OTHI, OPTaHU3YETCS] KOMUCCHS TIO MPAKTUKYMY,
Ha KOTOPO# pa3permiaeTcs ciaTh padOThI, BEITIOJHEHHBIE paHee. BhimonHeHue 1abopaTopHOTo
MpPaKTUKyMa Ha KOMHCCHH HE JomyckaeTcs. Ha xomuccuu JOMKHBI MPUCYTCTBOBAaTH BCE
CTYACHTBI, HE IIOJlyUYUBIIAE 3a4eT IO MPAKTHKYyMy. KOMHCCHS BBICHSET MPUYHHEI
HEBBIMOTHEHHSI Y4eOHOTO IIaHa MO MPakTHKyMmMy. C yd4eToM MNpenbsSBICHHBIX CTYACHTOM
OOBSICHEHUI M CHpPaBOK KOMHCCHUS TPUHUMAET pEIIeHWEe O 3adeTe WM He3adere IIo
MPAKTUKYMY.

EJWHBIE TPEFBOBAHUSA
K opopmiieHHIO OTuYéTa MO J1TAOOpaTOpPHBIM paboTam

1) [TopsiakoBBII HOMEpP W HAUMEHOBAHKE JTA0OPATOPHOU PaOOTHI.

2) Llens paboTshl.

3) IlepedeHb ncnoab3yeMoro o0Opy10BaHUs € yKa3aHUEM OCHOBHBIX ITAPaMETPOB YCTaHOBOK
U IpUOOPOB.

4) OCHOBHBIE TEOPETUYECKHE CBEJICHHS U PacUeTHbIE (OPMYJIBI.

5) OyHKIMOHAIBHYIO U MPUHIMITHAATIBHYIO CXEMY JIAOOPaTOPHON YCTaHOBKH.

6) IIpenBapuTesbHbIE pacueThl, BBIMOJIHEHHBIE ITPU MOATOTOBKE K BBINOJIHEHHIO Pa0OTHI (Iae
3TO TpeOyeTcs O ONMUCAHUIO PabOThI).

7) Conepskanrie padoThl (TIOPSIOK BBHITIOJTHEHHS ).

8) Xox BbInonHEHUS pabOTHI:

a) TaOJUIIBI C pe3yJIbTaTaMU BBIYMCIICHHH;

0) rpa MKy SKCIIEPUMEHTAIBHBIX U PACYETHBIX 3aBUCUMOCTEH.

[Tpumedanue: rpagKy BEIYEPUUBAIOTCA HA MIJIJIMMETPOBOM Oymare Wi ¢ HOMOILBIO
KOMIIbIOTEpa M BKJIEHMBAIOTCS B oT4yeT. Ha KaxaoMm rpaduke CTposTCS TOJIBKO Te
3aBUCUMOCTH, KOTOpBIE€ NPEAyCMOTPEHBI COOTBETCTBYIOIIMM ITyHKTOM omnucanus. Ocoboe
BHUMaHHE CJeIyeT oOpaTUTh Ha PalMOHAJBHBINM BHIOOp MacmiTaboB MO OCSM KOOPAMHAT.
I'paduku sKCcrIepUMEHTATBHBIX 3aBUCUMOCTEH CJeIyeT BBINOJHATh TaK, 4TOObl OBLIM SICHO
BUJIHBI TOUKH CHATBIX OTCUeTOB. I10CKONIBKY MOTydaeMble TOUKA UMEIOT HEKOTOPBIN pa30poc,
TO KpUBBIE CIEQyeT TNPOBOAUTH MEXIy HHUMH, c000pa3zysich C (DU3MUECKUMU
3aKOHOMEPHOCTSIMH.

9) OneHKy OMMOOK U3MEPEHUN U BEIYHCIICHHM.

10) Kparkue BBIBOABL: KPUTUYECKHE COIOCTABJIEHUSA pE3YJIbTATOB JKCIEPUMEHTA U
TEOPETUYECKUX TOJIOKEHUH, OOBSICHEHUS pAcXOKICHUH MeXAy HUMHU (B cllydyae uX
HaJTUYHs).



