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1. HEJJM OCBOEHUA

Heabr ocBoeHMsi AMCHMIIMHBI — llenbio OCBOGHMS IUCLUIUIMHBI SIBJISICTCS HAY4YWTh HCIOJB30BATH
OCHOBHbIE (DHM3WYECKUE SIBJCHUS; OBJIQZeBaTh (QYHAAMEHTAIbHBIMU MOHSTHSIMH, 3aKOHAMH M TEOPUSMH
COBPEMEHHOU M KJIACCHYECKOW (M3HMKH, a Takke MeTojaMH (Pu3uuecKoro uccienoBanus. @opMUpoBaTh HAyYHOE
MHPOBO33PEHHE M COBPEMEHHOE (DPU3MUECKOE MBIIIJICHHUE, TTO3BOJISIONIEE OPUEHTHPOBATHCS B MOTOKE HAYYHOW M
TEXHUYECKOH MH(pOpMAIMU 1 o0ecrieynBaoield UM BO3MOXKHOCTh UCIIOJIb30BaHUSI HOBBIX (PU3MUECKHUX TPHHIUIIOB
B TeX OOJIaCTSAX TEXHUKH, B COOTBETCTBHH C MX crenuaiuzanueid. Hayunts oOydaromiuxcst MBICIHTH, ITyOOKO
VSCHUTH (U3MYECKHE OCHOBBI PpA3NIMUHBIX pEANbHBIX MPUPOJHBIX SIBICHHWH, JaBaTh WX MPaKTHYECKHUE,
Ka4eCTBEHHbIC OIICHKH, ONEPUPYS Pa3MEPHOCTSIMH M TOPSAKAMH BEIMYUH; IOHUMATh PEalTbHBIC BO3MOKHOCTH
COBPEMECHHON HAayKH, pOJIX (PU3HUKH KaK (PyHIaMEHTa TEXHUKH.

3aaun QUCHUNIHHBI

1. ChopmupoBarsy 00y4alOMIMXCAHAYYHOE MBIIIJICHHE M COBPEMEHHOE €CTECTBEHHOHAYYHOE MHPOBO33PCHHE B
YaCTH NPABHJIBHOTO MOHUMAHHS T'PAHUI] MPUMEHUMOCTH PAa3IHYHBIX (PU3MYECKUX MOHSITUHN, 3aKOHOB, TECOPUH H
YMEHHI OIIEHHBATh CTENEHb JOCTOBEPHOCTH PE3YJIBTATOB, MOJYYEHHBIX C TOMOIIBI0 IKCIEPUMEHTAIBHBIX HITH
MaTeMaTHYECKUX METOIOB UCCIIEIOBAHNS;

2. Hayuuth 00y4arOmuXCs MPUMEHSTh 3aKOHbI (DU3UKH B TIPAKTHIECKOW U HAYYHOM JIESITENbHOCTH;

3. BeipaboTtarth y OOydYarOIUXCS MPUEMBI M HABBIKK PEIICHUS THUIOBBIX 3a7a4 OCHOBHBIX Pa3feiioB (HU3HKH,
HAYYUTh [OJIb30BATHCS OCHOBHBIMH TPHEMAMU PEIICHHsS KOHKPETHBIX 3aJa4 U3 Pa3HBIX Pas3[AelioB (HU3UKH,
MCIIOJIb30BaTh OCHOBHBIC 3HAHUSI, MOJYYCHHBIC MPH W3YYCHUH Pa3[eiioB (GU3UKH K PEIICHHIO 3a7ad4, CBSI3AHHBIX C
peanu3arueii mpoecCHOHaTbHBIX (YHKIHIA;

4. Hayuuth 00y4arOIMXCs UCIOIb30BaTh METO/bI MATEMATHYECKOTO aHAITU3a ¥ MOJICIMPOBAHUS, TEOPETUUECKOTO
Y 9KCTIIEPUMEHTAILHOTO UCCIeI0BaHKS B MPOPECCHOHATIBHOM IESTEIbHOCTH;

5. Hay4uTp 00Yy4aIOIINXCS CIUTAHUPOBATh U MMPOBECTH J1a0OPATOPHBIN IKCIIEPUMEHT;

6. Hayuuth oOydaromuxcsi 00pabaThIBaTh AKCIEPUMEHTAIBHBIC PE3YJIbTaThl M OICHHBATH IOTPEUIHOCTH
M3MEpeHuil ¢ MpUMeHeHHeM HH(POPMAJHOHHO KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

7. ChopmupoBaTh y obOydaronuxcs oomienpodeccuoHanbHbie U NpodeCCHOHATBHBIC KOMIICTCHIIMH B 00JacTh
¢bu3uKy.

2. MECTO B CTPYKTYPE OFPA30BATEJIbHOU ITIPOT'PAMMBbI

Yacts OIIOII BO (6a30oBas1, BapuaTuBHas) | baszoBas

2.1 TpeGoBanus K NpeBAPUTEIbHOM IOATOTOBKE 00YYAIONIMXCS —
IPEINIECTBYIONINE UCIUILIMHBI (MOynH), mpakTuku 1 HAP

2.1.1 | Anrebpa, aHanuTHueckas reoMeTpus, T depeHaTbHbIC HCYUCICHUS

2.1.2 | O6mas xuMus

2.1.3 | OcHOBHI HH()OPMAITMOHHBIX TEXHOJIOTHIHA

2.1.4 | MonenmpoBaH#e, OCHOBBI AITOPUTMH3AIMH M IPOTrPaMMUPOBAHUS

2.2 Hucturumael (Mmoaynun), npaktuku 1 HUP, 1is KoTOpIX HEOOX0AUMO OCBOEHHUE TAHHOW JUCIIMILTUHBI —
MOCJeYIONTNe TUCIUTUINHBI (MOoaynn), npaktuku u HUP

2.2.1 | TlpuxiagHas MeXaHUKa

2.2.2 | Ilpon3BOACTBEHHAs NIPAKTHKA I10 TIOJIYYCHHUIO MPOECCHOHAIBHBIX YMEHUH 1 HaBHIKOB - 1

2.2.3 | Ilpon3BoACTBEHHAs NMPAKTHUKA I10 TOJYYCHHUIO MPOPECCHOHAIBHBIX YMEHUH 1 HABBIKOB - 2

2.2.4 | Ilpon3BoACTBEHHAs MIPAKTHKA 10 TOJYYCHUIO MPOEeCCHOHAIBHBIX YMEHHH M HABBIKOB - 3

2.2.5 | IlpenaumuioMHast NpaKTHKA s BBIIOJTHEHHS BBIMYCKHOHN KBaJIM(UKAIIMOHHON paboThl

2.2.6 | 3ammura BBITYCKHOH KBaIM(UKAIMOHHOM paboThI, BKIIOYas HOATOTOBKY K HPOLELype 3aIIuTe 1
HpOLEYPY 3aIIUTHI

3. ”HIUKATOPHI ®OPMUPOBAHHW S KOMITETEHIIA,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHHUSA IO JUCIIUTIJINHE

YK-6.1: leMoHCTpHpOBAaTh TITyOOKOE 3HAHUE U IIOHIMaHue (pyHIaMEeHTaIbHBIX HayK, a TAKXKE 3HAHUS B
MEXIUCIUIUIMHAPHBIX 00J1acTAX MPO(ECCHOHATBHOM IEATETFHOCTH.

3HaTh: 3-1: 3namb OCHOBHBIE TIOJIOXKEHUS], 3aKOHOMEPHOCTH, 3aKOHBI, PACKPHIBAIOIINE COBPEMEHHYIO
€CTECTBEHHOHAYYHYIO KapTHHY MHpA.

VYMmers: V-1: Vmems cBOOOJHO BBICKA3bIBaTh U apT'yMEHTUPOBATH COOCTBEHHYIO TOUKY 3PEHHS 110
BOIIPOCAM COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MHpa.

Bnaners H-1: Bradems onbiToM GOpMUPOBaHHS COOCTBEHHOH TOYKH 3PEHUS 110 BOIIPOCAM COBPEMEHHOM

HaBbIKOM: €CTECTBEHHOHAYYHOM KapTHHBI MHpa.




VK- 7.2 : YMmenue AHaJIU3UPOBATH Oﬁ’beKTLI, MMPpOUECChl U CUCTEMBI B paMKaXx HIMPOKUX MEKANCHUITIIMHAPHBIX

obnacreil.
3HaTb: 3-1: 3HaTh OCHOBHBIE METO/IBI M ATAIIBI TEOPETHUECKOTO U SKCIIEPHMEHTAIBHOTO HCCIIEIOBAHMUS.
YMerb: V-1: YMeTs 0CO3HAHHO MPUMEHATH BEIOPaHHBIE METOIBI TEOPETUIECKOTO U IKCIIEPIMEHTAIEHOTO
HCCIICIOBaHUH B CBOEH Mpo(ecCHOHATBHON AeSTeIFHOCTH.
Brnanets H-1: Bnaners ONBITOM MHTEpHpETalMU PE3yNbTaTOB TEOPETUUECKOTO U 3KCIEPUMEHTAIBHOIO
HaBBIKOM: HCCIIETIOBaHUN B KOHTEKCTE PEIIaeMbIX 3a1a4 MPO(eCCHOHATBHOMN e TeIFHOCTH.
YK-7.1: CiocoOHOCTh K aOCTPaKTHOMY MBIIIUICHHUIO, aHATU3Y, CHHTE3Y.
3HaTh: 3-1: 3nams OCHOBHBIE KaTETOPUH U TIOHSATHS, ONMMCHIBAIOIINE COBPEMEHHYIO €CTECTBCHHOHAYIHYIO
KapTHHY MHpa.
YMmerts: V¥-1: YMeTs NpOrHO3UPOBATH PE3YJIBTATH MPUMEHEHHUS TEX WM MHBIX METOA0B TEOPETHIECKOTO 1
SKCIIEPUMEHTAILHOTO UCCIIEJOBAaHNH B TPO(eCCHOHAIBLHOHN A TEILHOCTH.
Brnanets H-1: BnageTe OmMBITOM NPOTHO3MPOBAHMS PE3YNIBTATOB NPHUMEHECHHS TEX WJIM HHBIX METOOB
HaBBIKOM: TEOPETHIECKOTO B AKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUN B IPOPECCHOHANBHON NeSITeIbHOCTH.
4. CTPYKTYPA U COAEP KAHUE
Kon HaumeHoBaHue pa3iesioB U TeM Lo
SAHSITHS e Cemectp BO Komnerenuuu | Jlureparypa | Ilpumeuanue
JacoB
1 Pa3zen 1. DIICKTPOCTATHKA. VK-6.1, VK-
. . 4 18 J1.1,J112
I1oCTOSIHHBIN IEKTPUYECKUM TOK. 7.2, YK-7.1
11 DrekTpHUecKuit 3apsa "
HaINpSKEHHOCTh  3JICKTPHYIECKOTO
nois. 3aKOH COXPaHEHWs 3apsija.
3aKoH Kynomna. [punnun VK-6.1, VK-
CYIIEPITO3HUIIHH. 4 2 79 VK-71 J1.1,J11.2
OnekTpocraTndeckas Teopema ’
laycca u ee mnpuMeHeHHE K
pacyeTy 3JeKTPUYECKUX MOJIeH.
/Jlexnust/
12 Pa6ora JIIEKTPOCTATHIECKOTO
nomsa.  Llupkynsamust ~ BeKkTopa
HaIpsHKEHHOCTH
3IEKTPOCTATHYECKOTO HOoJIs. 4 2 YK-6.1 VK- | 0 s
ITorennuain. CBA3b MOTEHIMAIA C 7.2, YK-7.1 " )
HaINpsKEHHOCTHIO
JIEKTPOCTATHUECKOTO MOJIS.
/Jlexnust/
1.3 IIpoBogHuK B
NIEKTPOCTATHUECKOM oJe.
DnekTpocTaTHueckass  €MKOCTb.
Emkocth KOHJIEHCATOPOB.
SHCPFHH CHCTCMBI TOYCYHBIX
YK-6.1, VK-
3apsAA0B. DHEPTHsA 3apsDKEHHOTO 4 2 72 VK71 J1.1,J11.2
MIPOBOJIHUKA, 3apsHKEHHOTO - '
KOHJIEHCATOopa. [TnoTHOCTB
SHEPrHMU  3JIEKTPOCTATUYECKOTrO
OJIA. /Jlexkums/
14 TTOCTOSHHBIN DIIEKTPUIECKHU T
TOK. OCHOBHBIE XapaKTEPHUCTUKU
;orca: cnga TOKa, HHOTHOCJT_IL TOKa. . , VK-6.1, VK- P
aKOHBI UMa " JI)KOyJ'ISI - JICHIA B 72’ y}('?l A, .

muddepeHnmraIbHO hopme.
9.J1.C. rajpBaHHYECKOTO
snemMeHTa. 3akoH Oma st




y4acTKa IIeNH C ralbBAHUYECKHM
anementoM. [Ipasuia Kupxrooda.

/Jlexnusi/
15 BBoanoe maboparopHoe 3aHATHE. 2 YK-6.1, VK- 11112
V3ydeHne 351eKTponprubopoB. 7.2, YK-7.1 e
IIpoBepka mpasun Kupxroda n
1.6 OIIpeZieTIeHNE BHYTPECHHETO 2 YK-6.1, VK- 11 J11.2
COTIPOTHBIICHUS 7.2, YK-7.1 " '
ncToyHnKoB./JIab.pabora/
1.7 N3yueHue 31eKTPOHHOTO YK-6.1, VK-
ocumwuiorpada. /J1a6. pabora/ 2 7.2, YK-7.1 11112
1.8 H3mMmepeHne 31eKTpoEMKOCTH VK-6.1, VK-
KOHJICHCATOPOB C MOMOIIBIO 2 79 VK-7.1 JI1.1,J11.2
moctrka Corru. /J1a6. pabora/ o ]
1.9 Wzyuenne Toka B razax. /J1ab. YK-6.1, VK-
2 J1.1,J11.2

pabora/ 7.2, YK-7.1

2 Pasgen 2. MaraurHoe 1ouie. VK-6.1, VK-
16 7.2, VK-7.1 J1.1,J711.2

21 OTKpBITHE Dpcrena. Cuna
Awmnepa. Bektop  MarHuTHOM
WHIYKLIHH. IIpunnun
CyNepHo3ULHUN. 3akoH  bwo-

Cagapa-Jlanmaca. MoMeHT cwul, ) YK-6.1, VK- 11 12
JICHCTBYIOIKMX HA PAMKY C TOKOM. 7.2, YK-7.1 Y )
Cuna Jlopenua. JIBIOKeHHE

3apsKEHHBIX 4acTHIL B

MarHUTHOM ITOJIC. /Jlexuus/

2.2 Hupkynsous BeKTOpa MHIYKIUU
MarHUTHOTO TIOJIAL. 3aKOH IIOJTHOTO
TOKA. MarsuTHbli HOTOK. VK-6.1, VK-

J1.1,J11.2
Teopema I'aycca s MarHUTHOTO 2 7.2, VK-7.1
noJst. ./Jlexkuus/

23 SIBieHME ANEKTPOMArHUTHOM
uHaykuuu. 3akoH Papajes,
npaswio Jlenua. SIBnenue
caMOMHIYKIMH. IHTyKTHBHOCTB VK-6.1, VK-

JUIMHHOTO coJieHon1a. B3anMuas 2 J1.1,J11.2
7.2, YK-7.1

HHIYKIHsE. MarHuTHAs SHEPTUs

Toka. [[10THOCTH MAarHUTHOM

9HEpruu. YpaBHeHUsI MakcBea.

I'panuuHble yciaoBUs. /Jlekuns/

24 CraTuuyecKkue 1o B VK-6.1, YK-
BemiecTse./Jlexkuus/ 3 7.2, YK-7.1 JILLJTL2

25 N3yueHue aBieHUs B3aUMHOMN YK-6.1, VK-
uHaykiwn./J1ab.padora/ 2 7.2, YK-7.1 1L T2

26 N3yueHne MariuTHOro MnoJst YK-6.1, VK-
conenonya. ./Jlab.pabora/ 2 7.2, YK-7.1 1L T2

2.7 W3ydenue meTiiv MarHUTHOTO VK-6.1, VK-

THCTEPEe3nca C MOMOIIBI0 2 J1.1,J11.2
7.2, YK-7.1
ociyutorpada./Jla6.padora/

2.8 3auéTHOE JTab0PATOPHOE 3aHATHE. 1 VK-6.1, VK-

7.2, YK-7.1

3 CamocrosiTesibHasi padora VK-6.1, YK-

CTYAEHTAa 38 7.2, YK-7.1 ALLJIL2

3.1 Pabora ¢ neKnnoHHBIM
MaTepHajioM, IIOMCK H 0030p
JIATEPATYPHI U 3JIEKTPOHHBIX VK-6.1, VK-

HMCTOYHUKOB UHPOPMAITUH TI0 38 7.2, YK-7.1 AL1L T2

MHAUBUAYAJIBHO 33JaHHOU
npobieme Kypca.




5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KoHTpoabHbIe BONPOCHI ISl CAMOCTOATEIbHOM MOATOTOBKH K MPOME:KYTOYHOI aTTecTalun
10 UTOTaM M3Yy4YeHMs JUCHUIIMHBI (MoayJas, npakTuku, HUP)

Bomnpocs! 1j1s1 npoBepku 3HaHuii (MaTepuaJibl juisi oueHku 3uanuii YK-6.1, YK-7.2, YK-7.1).

1. Yro Takoe anexTpuueckuii 3apsaa? B yem 3axiouaercs 3aK0H coOXpaHeHus 3apsaa?

2. Kak ¢popmynmpyercs 3akoH Kynona? KakoBbsl rpaHHIBI €r0 TPUMEHEHUS?

3. Kakoe nose Ha3pIBaeTcs snekTpocTaTHdecknM? Kakue CymecTByIOT 3MEKTPHIECKAE 3apsiibl?

4. Yro Takoe HaANpsDKEHHOCTH JIEKTpocTaTHdeckoro mois? Yemy ona paBHa? KakoBo HampaBieHHE BEKTOpa
HaNpsHKEHHOCTH?

5. Uro mpeacraBisIoT coOoit  cumoBble  JHHAK? KakoBEI OCHOBHBIE CBOWCTBAa  CHJIOBBIX — JIMHHMA
3IEKTPOCTATUIECKOTO TTOJIs?

6. CopmynupoBats Teopemy Octporpanckoro — I'aycca. B dem 3akmrouaercss pU3HMUECKUII CMBICT TEOPEMEI
JUIS 9JIEKTPOCTATUYECKOTO TI0JIsI?

7. Uro Ha3bIBaeTCs MOTOKOM BeKTOpa HanpspkeHHOocTH? OT 4ero oH 3aBUCHT?

8.  Kak noka3zatb, 4TO 3JI€KTPOCTATUYECKOE I0JIE SBISAETCS HOTCHIMATbHBIM?

9. Uro Ha3pIBaeTCs LUPKYJSIMEH BeKTOpa HanpsbkeHHoCTH? YTo Takoe noteHnuan? Kakosa cBsi3b HOTEHIMANA

¢ paboTol crJI OIS TI0 MepeMEeNIeHHIo 3apsaa?

10. KakoBa CBs3b MEXAY HANPSHKEHHOCTBIO AJIEKTPOCTATUUECKOTo Mojs M noteHuuanom? KakoB ¢usmueckuit
CMBICII 3THX TTOHATHH?

11. Ot uero 3aBucuT paboTa, coBepIIacMasi CHIaMH JIEKTPOCTATHIECKOTO MOJIS MPH MIEPEHOCE B HEM TOUEUHOTO
3apsana’?

12, Yro Takoe audnmekTpuk? Ha Kakue rpymimst AeTISTCsS JUIICKTPUKU?

13.  UYro mpowMcXomUT ¢ IMANICKTPUKOM, ITOMEIIECHHBIM B 3JIEKTpocTaTHdeckoe moiye? Kakne pa3nmmyaroT BHIBI
noJisipu3aluu?

14. Kakas ¢usnueckast BeIMYMHA CIYKHUT KOJIMYECTBEHHOH Mepod MOJSIpH3aLMKM AMAIEKTPUKA U OT Yero oHa
3aBUCHUT?

15. KakoBa CBf3p MEXAY AMVIEKTPUUYECKOW  BOCIPUMMYHBOCTBIO  BEIIECTBA U JAMINEKTPHUECKOH
MPOHUIIAEMOCTBI0 cpebl? KakoB pu3nueckuii CMBICT AUAIEKTPHYECKOI MPOHUIIAEMOCTH CpeIbl?

16. Kak ompezensercs BEKTOp dIEKTpUUYecKoro cMelieHus1? Uto oH xapakrepusyer?

17. Kak ¢popmymupyetcs Teopema [aycca I 37IeKTPOCTaTHYECKOTO MO B TUAJIEKTPUKE?

18. B 4em cocTosT 0COOEHHOCTH JUINEKTPUIECKUX CBOWCTB CETHETOIEKTPHUKOB?

19. UYro mHa3piBaeTcs ONEKTpUYECKHMM TOKoM? Ha3oBUTe yclIOBUS BO3HMKHOBCHHS M  CYLIECTBOBAHMS
3NEKTPUIECKOTO TOKA.

20. Kaxkoii Tox HaspiBaeTca nocTossHHBIM? YTto Takoe cuia Toka? IlnorHocTs Toka? KakoBeI MX eTMHALBI?

21.  Yro Takoe croponnue cuibl? Kakosa ux mpupoxna?

22. Kak dhopmynupyrorcs npasuiia Kupxroda? Ha uem oHn ocHOBaHbI?

23.  Yro Ha3pIBaCTCS DICKTPOABIKYIICH Chioi? B deM 3akimodaeTcst PU3HMUSCKUM CMBICT DJICKTPOIBIKYIICH
CHJTBI, TEWCTBYIOMIEH B LIeTn?

24. Kak ompenessiercs HampasiieHue cwibl Jlopenia? Uemy oHa paBHa? Moxer yin cuia JIopeHIa U3MEHHUTh
CKOPOCTBH 3JIEKTpOHa?

25.  Uro Takoe eppomMarHeTHkH, 1 KakoBbI UX cBoiictBa? Kakosa ux npupoja?

26. B gem 3akmouaercs puzmdeckuii cMbIch 3akoHa bro — CaBapa — Jlamumaca? Kak ¢popmymupyercs 3ToT 3ak0H?
27. KakoBO COOTHOIIEHHE MEXKAY MArHUTHBIMH TPOHHMIAEMOCTHIO W BOCHPUMMYHMBOCTBIO JUIA JHa- |
napaMarHeTHKOB?

28. UYro rakoe mapaMarHeTHku? KakoBbI WX MarHWTHBIE CBoOWcTBa? B deM mnpuumHa BO3HUKHOBEHHS
napaMarseTusma?

29. Uro rtakoe nuamarHetuku? KakoBbl HX MarHuTHble cBoiicTBa? B uyeM npHuYMHA BO3HUKHOBEHHS
oraMarserusma?

30. Kak geiicTByeT MarHuTHOE ToJie Ha BeuiecTBo? UTo Ha3bIBaeTCS HAMAarHUYEHHOCThIO?

31. Yemy paBHa 3HEprUs 1 00BEMHAs IJIOTHOCTh SHEPTHH MATHUTHOTO ITOJIs?

32, B uyem 3amouaercs (U3MYECKUIl CMBICT HWHIYKTUBHOCTH MpPOBOJSIIET0 KOHTypa M  B3aMMHOMN
WHIYKTHBHOCTH ABYX KOHTYpOB? OT 4ero OHH 3aBHCAT M MOTYT JIX OBITH OTPHLIATEIILHBIMHU?

33. B yem 3akmovaercs sBICHHE B3aUMHON HHIYKIIUU?

34. B uem 3akmouaercs siBiieHne camonHaykuun? Kak gopmynupyercs npasuio Jlenna?

35. Kaxosa npupona 9/1C anextpomMarHuTHOH MHAYKIMK? Kak HarpaBieH MHAYKIIMOHHBIN TOK?

36. Kak dQopmynupyercs 3akoH syekTpoMarHuTHOH HHAykumu Papanes? Ot uvero u kak 3asucut OJ[C
UHAYKIMY, BO3HUKAOLIAs B KOHTYpe?

37. TIlom nedicTBMEM Kakoi cCuiIbI B MarHHUTHOM Ioje OyJeT mepeMenatbcs HpOBOAHMK C TokoM? Kak
OTIpeNIeNsIeTCs] HallPaBJICHUE 3TON CHITBI?

38. Uro Ha3BIBAIOT MOTOKOM BEKTOpa MarHUTHOW mHAykuuu? Kakor ¢usnueckuii cmbicn Teopemsl [aycca s
MarHUTHOTO TIOJIsA?

39. Kakas TeopeMa J0Ka3bIBaeT BUXPEBOI xapakTep MarHUTHOro mojisi? Kak ona hopmynupyercs?

40. B uem 3akiroyaercs TeopemMa 0 HUPKYISIUA BEKTOpa MArHUTHOW MHIYKIHH?




41. Kakas cuna IeHCTBYeT Ha SJCKTPUYECKUH 3apsiil, ABWKYLIMHCS B MarHuTHOM nose? UeMy paBHa oHa M Kak
HampaBJieHa?

42. UYemy paBHa MarHUTHAas MHIYKIHA B IIEHTpe KpyroBoro Toka? Kak ompenennuts ee HanpaBieHue?

43. UYro HazpIBaeTcs MHAYKNHEH MarHuTHOTO Noisi? KakoBo ero HampapieHne?

44. UYro npencTaBisAIOT cO00H TMHNN MarHUTHOW MHIyKImMK? Kak ompenennTs uX HalpaBiIeHHe?

45. B uem 3axmogaercs Gpusmdeckuii cMmpica 3akoHa bro — CaBapa — Jlammaca? 3ammcats 3aK0H.

46. UYemy paBeH U Kak HAIPaBJICH MAarHUTHBI MOMEHT PaMKH C TOKOM?

47. Yro Takoe MarHuTHoe noje? Kak Mo>KHO 0OHapy»XHTh €ro Hanuuue?

3amaun 1715 NPOBEPKH YMEHMI U HABBIKOB (MaTepHasbl /IS OleHKH yMeHMii u HaBbIKOB YK-6.1, YK-7.2,
YK-7.1):

1. Toueunsle 3apansl qi, 02, 3 M Q4 HAXOIATCS B IMOCIENOBATENbHBIX BEpIIMHAX KBaJpaTa cO CTOPOHOH a.
OnpenenuTs HAUPsHKCHHOCTh AekTpudeckoro moist E B meHTpe kBagpata, ecnu q1=-0,4MxKi; qo=-0,5MxKor;
03=10,2mxKi1; q4=+0,9MxKir; a=0,4m.

2.1Tapuk Maccel m C 3apsSAOM ( IOJBEIICH HA TOHKOW HM30JIMPYIONIEH HUTH K BEPTHUKAIBHOHN IUIOCKOCTH, IO
KOTOpPOW paBHOMEPHO pacrpeesieH 3apsi]l ¢ HOBEPXHOCTHOW INIOTHOCTBIO 0. HUTh 00pa3yeT ¢ BepTUKaJIBIO yroi a,
CHJIa HaTsKEHUst HUTH paBHa Fy. Onpenenuts Maccy m, eciiu q=1650CT'CD; 0=0,4mMxKi/m?; 0=35°.

3. 3apsx 205Kt paBHOMEPHO pacnpeneicH Ha MeTAITHISCKOW HUTH IIHHOHN |M. OTpenenuTs HanpsyKeHHOCTH TIOJIS
B TOUYKE, HaXOsIeHcs Ha paccTossHAM 10cM OT HUTH 1 paBHOYAAJIEHHOI OT ee KOHIIOB.

4. Kongercatopsl ¢ 31ekTpoeMKOCTIMA Ci=IMk®, Co=2Mx®, C;=3Mk® BKIIOYCHHI B IENb C HANPSKCHUEM
U=1,1kB. Onpenenuts 3HEPTHIO KAKAOTO KOHJCHCATOPA B CIIy4ae IMOCIECI0BATEIbHOIO BKIIOYCHHS.

5. batapes ¢ »MeKTpOABMKYIIEH CHIION € M BHYTPEHHUM CONPOTHUBIICHHEM I OTAAET BO BHEIIHIOIO IIETh IIPH TOKE |1
MOIIHOCTh P1, a mpu Toke | MomHocTh Po. Ompenenuts moutHocTs P, ecnu r=0,012 Owm; 11=6,3 A; P1=10,8 BT;
1=3,9 A.

6. JlBa MCTOYHHMKAa TOKa C 3NEKTPOIBIDKYIIMMH CHJIAMH €1 WM €2 COCIWHEHBl OJHOMMEHHBIMH IIOJTIOCAMH H
MOJKITIOUEHBI K BHEIIHEMY CONPOTHUBJIEHHIO R . BHyTpeHHee conpoTHBIIEHNE UCTOYHUKOB 1 U I2 , TOKH B BETBAX
mera l1, |2 u 13 . Ompenenuts >MeKTpoIBHKYIIyIO cuiny €1, ecion  €=1,8B; r=120m; r=450M; R=210wm;
1:=+0,027A.

7. beckoHEYHO MIMHHBIN MPSAMOM MPOBOJ COTHYT MoJ mpsMbIM yrioM. Ilo mpoBoxy Teder Tok cumoit 1=100 A.
BbruncinTh MarHUTHYIO HHAYKINIO B B Toukax, Jexanux Ha OMCCEKTpUCE YIila U yIAIeHHBIX OT BEPIIMHBI yIJla Ha
a=100 cMm.

8. I1o mpoBoy, COTHYTOMY B BHJIE IMPAaBUIBHOIO IIECTUYTOJbHUKA C JJIMHOW a CTOPOHBI, paBHOM 20 cM, TEUeT TOK
cumoii 1=100A. Haifitm HampspkeHHOCT, H MarHWTHOrO TWOJNSA B IICHTPE IISCTHYTONbHUKA. [y cpaBHEHHSA
OTIPEICTNTh HANPSDKCHHOCTh H. moms B meHTpe KpyroBoro mpoBoja, COBIAJAIONIETO C OKPYXHOCTBIO, ONMUCAHHOMN
OKOJIO JJAaHHOTO LIECTHYTOJbHUKA.

9. Uou ¢ 3apsimom (=Z-€ (e - anmeMeHTapHsbIii 3apsin) u Maccoit M=A-m (M - Macca IpoTOHa) YCKOPSIETCS PA3HOCTHIO
noteHanoB U n BieTaeT B OZHOPOAHOE MAarHUTHOE MOJIE€ HAINPSHKEHHOCTHI0 H MeprneHauKyIsIpHO €ro CHIOBBIM
muHusIM. Tpaekropust noHa umeeT paanyc R, Bpems ogHoro o6opora T. Onpenenuts pasHOCTh HOTeHIHANOB U,
ecau Z=1; A=2; H=19,0 kA/m; R=75¢cMm.

10. TlepnenaukyisipHO  MarHWTHOMY  mojro ¢ uHAykuued B=0,1Tn B0O30ykaeHO 3JeKTpuueckoe IMoJe
HarpsbkeHHOCThIo E=100kB/M. TleprieHauKyIsspHO OOOUM IIOJISIM JIBUKETCS, HE OTKJIOHSSACH OT MPSIMOJIMHEHHON
TPaeKTOPUH, 3apsDKCHHAs YaCTHIA. BBIYHCINTD CKOPOCTH U YaCTHIIBL.

11. 3apspkeHHas yacTHIla MPOIIJIa YCKOPSIONIYIO pa3HocTh mnoTeHnuanoB U=104B u BreTtena B CKpelICHHBIE MO
npsMBIM yriioM 3sektpuueckoe (E=10xB/m) u marautaoe (B= 0,1T:x) nons. HaliTu oTHOLIEHHE 3apsi/ia YacTHIIBL K
ee Macce, €Cli, [BUTasch MEPHEHIUKYIIPHO OOOMM TIONAM, 4YacTUI[Aa HE MHCIBITBIBAGT OTKJIOHEHHH OT
MPSAMOJMHENHON TpaeKTOpUU.

12. Conenouy ayiHoi 1 M u ceuennem 1,6-103cm copepxutr 2000 BUTKOB. BBIYMCIUTE TOTOKOCIEIIEHHE TIPH CUJIE
ToKa B 0OMoTKe 10A.

ITepedyens BONpoCcoB K J1a00paTOPHBLIM padoTaM, BHINOJHSIEMBIM B Mpolecce M3y4eHUs TUCHUTIIHHBI
(monyas, npaktuku, HUP)

JJABOPATOPHAS PABOTA Nel.

H3y4yeHne 3JeKTPOHHOr0 ocuuIorpada.
1. Kak u3MepuTh BEJMYHMHY MCCIIELYEMOrO CHIHAA, 3HAs 4yBCTBUTEILHOCTH ocuuuiorpada?
2. B uém coctout Meton ¢uryp Jluccaxy, mpuMeHAEMBIil I OTpeIeNeHUs 4aCTOTHI KoJaeOaHwi?
3. Kakue ¢urypsl BO3HMKAIOT MpPU CIOXEHHM JABYX B3aHMHO NEPICHIUKYISPHBIX KOJeOaHUH C OJMHAKOBBIMU
yacToTaMu?
4. TloueMy OIHOMY M TOMY >K€ COOTHOIIEHHMIO YacTOT COOTBETCTBYET psii Gpuryp?
5. OnucaTth [BMXKEHUE YAaCTUIBI B MONEPEYHOM OJHOPOIHOM DJIEKTPUUECKOM MOJIE.




JABOPATOPHASA PABOTA Ne2.
IIposepka npasui Kupxrodga u onpeaejieHue BHyTPeHHero CONPOTUBJIEHUS] HCTOYHUKOB.

3armmmuTe 3ak0H OMa 1711 HEOAHOPOTHOTO yIacTKa IICTIH.

Kak onpenensiercst y3en v BETBb 3JICKTPUIECKON 1eTH?

CchopmynupoBats nepBoe npasuio Kupxroda.

CoopmynupoBats Bropoe npasuiio Kupxroda.

Hcnone3ys nepsoe npasuino Kupxroga, BeIBeCTH 0011ee CONPOTHBIICHUE MIPU NMapajljieIbHOM COSINHEHHH.
Hcnone3ys BTopoe npaBuio Kupxroda, momy4nuTs BeIpaskeHHE ISl ONIPEAEICHUs CONPOTUBIICHUS TIPH
MOCJIE/IOBATEILHOM COCAMHEHUH CONIPOTHBIICHHH.

ourwNE

JIABOPATOPHAS PABOTA Ne3.
H3mepenne 3J1eKTPOEMKOCTH KOHAEHCATOPOB ¢ MOMOIIbI0O MocTHKA CoTTH.

KaxoBsr equHUTIBI 25eKTpoEMKOCTH B cricteme CH.

Yto Ha3bIBACTCS AIEKTPOEMKOCTBIO TPOBOJHUKA U KOHICHCATOPA M OT YETrO OHH 3aBUCST?
3aBUCHT JIM ANIEKTPOEMKOCTH IPOBOIHHUKA OT €r0 3apsijia U IoTeHIHana?

UYro Takoe KOHJCHCATOP M JUIS YerO OH NpeHa3HaYeH?

Kakue Bu/ibI KOHZIEHCATOPOB BHI 3HaeTe?

BeiBecTr popmystbl 1uist EMKOCTH C(HepHUUECKOTO U HMIINHIPUIECKOTO KOHIEHCATOPOB.
BeiBecTr opMyIIBI IUIsl TApaILIEIBHOTO U MOCIIEA0BATEILHOTO COSIMHEHUS] KOHIEHCATOPOB.
Kak HaxomuTcsi €MKOCTh KOHICHCATOPA, €CIHM MEXAY ero oOKIamkaMH HAaXOMUTCS HECKONBKO Pa3IHYHBIX
JMBIICKTPUISCKUX CIIOEB?

9. Ha uéMm ocHOBaH MeTOx onpeeeHHs EMKOCTH KOHCHCATOpa B TaHHOU paboTe?

10. TpuBemute BeiBOA paboucit GopMyIsl A pacuéTa SIEKTPOEMKOCTH.

ONoR~wNE

JIABOPATOPHASI PABOTA N4.

H3yuyenne Toka B rasax.
1. OGBsAcHUTE MEXAaHU3M DIIEKTPOIPOBOIHOCTHU Ta30B.
2. 3anumute 3akoH OMa I TOKa B ra3ax.
3. Y10 TaKoe MoABUIKHOCTHL HOHOB?
4. Kakne pa3nuuus MKy HeCaMOCTOSATEIEHBIM M CAMOCTOSTENEHBIM pa3psgaMu?
5. UTo Ha3BIBAIOT MOTEHI[HATIOM 3aKUT'aHUS U IOTEHIHAIOM TallleHus?

JIABOPATOPHASI PABOTA N5.
N3yuenue siBjieHUs1 B3aMMHOH MHAYKIUHA

Jaifte onpezeneHre MarHUTHOTO NTOTOKA, B KAKUX €JMHUIIAX OH U3MepseTcs?

B uem coctout sBneHNE B3aMMHONW HHIYKIMK? 3anumuTe Beipaxkenue i 3J1C B3aUMHOM HHAYKITUH.
OT4ero3aBUCUTB3aUMONHIYKIINA?

B 4em nposBisieTcst HAIMYNME MAarHUTHOHM CBSI3U MEXY KOHTYpamu?

Kakne mpn6ops! paboTaroT Ha SBIEHHH B3aUMOMHAYKIINN?

ghrwnPE

JABOPATOPHAS PABOTA Ne 6.
H3ydyeHne MATHUTHOTO MOJISI COJIEHOHIA ¢ MOMOINBIO IaTYNKa X0JLIa.

Yto SBASETCS HCTOYHUKOM MArHUTHOT'O IOJIS B TaHHOW YCTAHOBKE?

HazoBute mapameTpsl, C MTOMOIIBI0 KOTOPHIX MOKHO OMUCATh MATHUTHOE TIOJIE.

M300pa3uTe MarHUTHBIE CHIIOBBIC JIMHUU IS MIPSIMOTO OECKOHEYHOTO MPOBOIHUKA C TOKOM H ISl COJICHOH/IA.
Hanmmute 3akoH buo-Caapa-Jlammaca. OOBsICHHTE, Kak, IOJB3YSACh 3TUM 3aKOHOM, MOXXHO OIPEAETHTH
HaIpaBJICHUE U BEIIMYMHY MATHUTHON HHAYKIUH B JTFO00H TOYKE IPOCTPAHCTBA.

UYrto 03HAYAIOT MATHUTHBIC KOHCTAHTHI L 1 [10?

Kak B3anMoeHCTBYIOT JIBa IPOBOJHUKA C TOKOM, PACIIOJIOKECHHBIC BOJIU3U IpyT Apyra?

OOBsACHHUTE pa3HUILY MEXIY HHIYKIMEH U HHAYKTUBHOCTBIO L?

Uro Takoe MarHUTHBIN noToK? Kak paccunTtaTh €ro BEIU4YUHY?

Kak onpenensieTcss MarHUTHas: HHAYKIHS B IICHTPE KPYTOBOTO MIPOBOTHUKA C TOKOM?

lO TTouemy B gatumke XoJuia MOSBISETCS DIEKTPHIECKUNA TOK?

PobdE

©oNo G




JJABOPATOPHAS PABOTA Ne7.
M3yyeHne neTim MAarHUTHOTO THCTEPe3HCa € MOMOLIBIO 3J1eKTPOHHOI0 ocuuIorpada.

1. Kakum 00pa3oM pasmelssioT Bce MarHETUKU Ha Jda, rapa u (peppoMarHeTUKu?

2. JlaiiTe ompeneneHus s BeMHYUH y U . OT 9ero OHU 3aBHCAT?

3. IlepeuncnuTe BEKTOPHBIE U CKAJSPHBIC BEJIWYMHBI, KOTOPBIE BBOJSTCS JUISA ONMCAHHS CBOHCTB MarHETHKOB.

4. TlpencraBbTe TPU 3aBUCUMOCTU MHAYKUUH B OT HanpsHKEHHOCTM MAarHUTHOTO IIOJISl, XapaKTEepHbIE IS Jua-,
napa- ¥ (peppOMarHeTHKOB.

5. [laiiTe onpeaeneHust Uil OCTaTOYHON MHAYKIIMU M KOOPLUUTHUBHOM CHIIBI B (peppoMarHeTiKax.

6. Kakue ¢eppoMarHeTHKy Ha3bIBAIOTCS "KECTKUMU'"?

OueHovHble MaTePUAJIbI (OLIEHOYHBbIE CPeACTBAa), MCIOJIb3yeMble JJIsl IK3aMeHa

o pe3ynpraTaM paboThI B cEMECTPE CTYyJCHTaM BBICTABIIACTCS 3aUET.

MeToauKa O1IeHKH Pe3yJbTATOB 00y4YeHNsl 0 JUCHUILINHE (MO0, npakTuke, HUP)

e TpeOoBaHMs K OLICHUBAHUIO B COOTBETCTBHUHM C YUeOHBIM IUIAHOM: 3a4€T B 4 cemecTpe.

e Cucrema OLIGHMBaHUs, UCIOJb3yeMas MMpenojaBaTeseM Uil TeKyIeH OLIEHKH YCIeBaeMOCTH - OaJuIbHO-
pEeUTUHrOBas:
- mocernieHue 3auatuii — 0,5 6amna 3a 1 3ansaTue (Bcero 23 3aHATHA), HTOTO He OoJiee 16 6amios;
- BEITIOJIHEHHUE JTa00PaTOPHBIX paboT — paboThl — 1o 4 Oaia, utoro He 6onee 20 6amIoB;
- BBITIOJHEHHE JOMAIIHKX 3aJaHui — 110 6 6a/uIoB, HTOTO He Oojiee 12 Gaios;
- BEITIOJTHEHHE KOJUIOKBUYMOB — IO 6 0ai1oB, UTOTO HE Oostee 12 Oaios.
HUTOI'O =e 6omee 60 GamioB B cemecTpe.

e  VcioBHe JI0ITycKa K 3a4€Ty 10 JUCIMILIMHE — Halnyre He MeHee 40 6ayuioB ceMecTpoBOl paboThI.

e Meroauka pacyeTa OLICHKU Ha 3a4€Te.
OtBet Ha 3auére oueHuBaercs B 40 6amios: 10 30 GamIoB 3a OTBET HAa TEOPETHUECKUE BOMPOCHI U 10 10
0aJyIoB 3a OTBET Ha IpakKTHYecKoe 3ajaHue. Kpurepuu ornpeeseHusl OLCHOK Ha 3a4éTe HM3JIOKCHBI B
paznene 5 IlomoxkeHusi 0 MpoMeXyTouHOM artecTanuu cryaeHtoB @I'AOY BO HUTY «MHUCuCy» (I1
239.09-14)

6. YYHEBHO-METOANYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUME JUCHUIIJINHBI
MOAYJIA, NPAKTUKH, HUP)

6.1. PexoMeHayemasi JuTepaTypa

6.1.1 OcHoBHa JIUTEpaTYypa

Oobo3naue ABTOpBI, 3arnaBue Bubéaunoreka H3narenancTBo,
HHE COCTABHUTEH roj
J1.1 Tpodumona, Kypc duzuxm. I'd HUTY MUCuC. VYueb. mocobue
T.1. JUIsl BY30B : 7-€
ma. crep. /T
TpodumoBa. —
M.: Beicm. mik.,
2003 .- 541 c.:
Wi 953k3.
JI1.2 A.I'. YepToB, 3amavHuK 10 (PU3UKE. I'd HUTY MUCuC. Vueb. mocob. /
AA. AJ.  Yepros,
Bopo6res A.A. BopoOres.
— 4-e W31,
nepepad. u aom .
— M. : Bsicm.
mk., 1981 . —
496 c¢. : wun
1073k3.
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6.1.2 lonoJIHUTE/IBbHASI JIUTEpPATypa

O0o03Haue
HHE

ABTOpBI, 3araaBue bubdanoreka H3pareancTBoO,
COCTABHUTEJIH roja

J 2.1

Kamytkus, Dusuka: Mexanuka. | http://elibrary.misis.ru/actio | Yue6. mnocobue
J1.E. Monekymstpaast Gpusmka. n.php?kt_path_info=ktcore. | ans
SecViewPlugin.actions.doc | mpakTH4ecKHX
ument&fDocumentld=9548 | zamstmit. 9 I/
J.E. Kanyrkus,
B.B.
IITammHCcKHi,
10.A. Paxmranr;
nox pen. J.E.
Kamyrkuna. —
M.: Uza. Hom
MUCuC, 2014.
-135c.

6.1.3 MeTtoauyeckue MaTepHaJbl

O003HauyeH
ue

ABTODBI, 3arnaBue Bubmmorexa W3znmarenscTBO,
COCTaBUTEIIHN roJ

J133

6.2. IlepeueHnb pecypcoB HHGPOPMALMOHHO-TEIEKOMMYHUKAIMOHHOH ceTu «AHTEepHET)

91 OnextponHas oudbmuoreka HUTY «MUCuC».
Hocrym: http://elibrary.misis.ru
Onucanue pecypca: http://lib.misis.ru/elbib.html
D2 OnexTpoHHas OoubnmorevHas cucTema «YHUBepcUTETCKas OoubImoTeKa
ONLINE.Toctym: http://biblioclub.ru
33
6.3. IlepevyeHb NPOrpaMMHOro odecneyeHust
Im1 1. Windows Professional 10, Office Professional Plus 2016, Windows Server Standart 2016.
CyOnumen3nonnsid gorosop Ne 207 ot 28.05.2018 T.
2 2. T10O KasperskyEndpointSecurity
JInuensnonnsnii qorosop Ne FOHJ10305018/1-1
I13
6.4. HepequL l/lH(l)OpMa]Il/IOHHbIX CIIpaBOYHBLIX CUCTEM M l'[pO(l)ECCl/IOHaJIl)Hl)IX 0a3 JAHHBbIX
nl Hdus  dopMupoBaHuss HEOOXOMUMBIX  NMPO(ECCHOHANBHBIX  KOMIETCHIUH Y

oOyuaromuxcst Hanpasierus 21.05.04 «["opHoe menmo» B mpolecce M3y4eHUs AUCIUILTHHBI
«QNEKTPUYECTBO M MAarHETU3M» MTPUMEHSIFOTCS CIIEAYIOIINe 00pa30BaTeIbHBIC TEXHOJIOTHH:
JlekIMOHHBIE 3aHATHS TPOBOASTCS C UCIIOJIb30BAaHUEM MYJIbTUMEIUHHBIX CPEICTB.

[Ipy mpoBepeHWHM 3aHATHH JIEKIUOHHOTO M MPAKTUYECKOTO THUIIOB NPHUMEHSIOTCS
WHTEPAaKTHBHBIC METOJIbI O0YUYEHUS: ICKIUSI-IPE3CHTAIINS, aHAIIN3 TIPAKTHUECKUX CUTYAIHH.

NHTepakTUBHBIE TEXHOJIOTHH B M3YYEHUU JUCIMIIMHBI CBSA3aHBI C UCIIOJIB30BaHUEM
KOMIIbIOTEpA:

- W3ydYeHHWe MaTepHaJoB pa3MelleHHBIX Ha pecypcax HWH(DOPMAIMOHHO-
TeJIeKOMMYHHUKAIIMOHHOU ceTr «HTepHEeT (11. 7);

- pa0oTa C 3JIEeKTPOHHBIMHU YU€OHUKaMH, B TOM YHCJIE U3 AIEKTPOHHO-OMOIHMOTEUHBIX

CHUCTEM.
JlabopaTopHbie  pabOTBHI TPOBOASATCS B  JIAOOpAaTOpUH C  HCIIOJIB30BAaHHUEM
000pyAOBaHHS. Hust 00paboTku AKCIIEPUMEHTAIBHBIX JTAHHBIX

HCIIOJIBb3YETCABBIYNCIUTENbHAS TEXHHUKA.
OnexTpoHHas  MH(pOpMALMOHHO-00pa3oBaTeNbHAs cpena  Oasupyromasics Ha

miargopmax Canvasu 1C:YHuBepcuteT obecreunBaeT:
—  JO0CTYH K Y4eOHBIM IUIaHaM, pa0O4YMM MNporpamMmaM JUCHMIUIMH, NPAKTHK, K
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W3JaHUSAM 3JICKTPOHHBIX OHONMOTEYHBIX CHCTEM W D3JCKTPOHHBIM 00pa3oBaTENbHBIM
pecypcawm;

—  B3aUMOJCHCTBHE MEXAY y4aCTHHKAMH O0pa30BaTENBLHOrO MpoLEecca, B TOM YHCIE
CHUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOAEHUCTBUS NocpecTBOM ceTH "HtepHer".

n2

7. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE JUCHUILTAHBI
(MOJY.JISI, IPAKTHUKH, HUP)

7.1

1. JTaGoparopusrit komiiekc JIKD-1 Ne67 mo ucciegoBaHUIO 3JIEKTPOMAarHUTHOTO TOJS B BemlecTse — 1
IMIT.;

2. YcraHOBKa 10 U3yueHH0 3akoHoB Kupxroga — 1 mr.;

3. YcTaHOBKa M0 ONPENEICHUI0 eMKOCTH KOHIeHcaTopa — 1 mT.;

4. V3mepurenbHble TPUOOPHI:

— ammepMmerp — 4 mr.,

— BOJIBTMETP — 4 mT.

5. Kommutekt yueOHo# Mebenn Ha 24 MocaI0ouHBIX MECTa.

8. METOAUYECKHUE YKA3AHMUS JUIS1 OBYYAROIUXCS IO U3YUYEHUTIO JUCHUITJIMHBI
MOAYJA, IPAKTUKH, HUP)

1. Vuebnoe mocobme. JlaGoparopHerii mnpakTukym 4. Ne3  «DIeKTpHuUecTBO W
margetusm».0.C. Kpasuosa, U.E. JIykesHoB, 2018 T.
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