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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHUS JUCHUILINHEI ABIIETCS (POPMHUPOBAHNE KOMIIETCHITHH, TO3BONIAIONINX PEIIaTh HHKEHEPHbIE 3a/1a4H B
npoecCHOHATbHOMN AeSITENPHOCTH C UCTIOIb30BAHUEM METOI0B TEOPETUUECKOT0 U IKCIIEPUMEHTATBHOTO UCCIEI0BaHHS
JJIEKTPOTEXHUYECKHX 3aKOHOB, METOJI0B aHAIM3a U MOJENHMPOBAHUS 3JICKTPUUECKUX LETIEH U MIEKTPUYECKUX MalIKH.

2. MECTO JUCHUILITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznpen) OIT: | b1.0.17

3. KOMIIETEHLMY OBYYAIOIETOCS, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUATLINHBI
(MOZYJIST)

OIIK-4 CnocoGeH nCHob30BaTh METOABI aHAIM3a U MOJCIIMPOBAHUS SJIEKTPHUUECKHUX IIeTIEH U AIEKTPUUYECKUX MAIIUH

OIIK-4.1 Hcnonb3yeT OCHOBHBIE TIOHSATHS M 3aKOHBI IMHEHHBIX U HEJIMHEHWHBIX IIeTIeH MOCTOSHHOTO U TIEPEMEHHOT0 TOKa

OIIK-4.5 ITIpoBoauT pacyeT U aHAIU3 1apaMETPOB OCHOBHBIX XAPAKTEPUCTHUK JIEKTPUUECKUX 1IETIEH U JIEKTPUYECKUX MAIlIUH

OIIK-4.6 Hcnons3yeT METOBI aHATM3a I pacdyeTa MePeXOAHbIX U YCTAaHOBUBIINXCS MPOLIECCOB B JIMHEHHBIX M HEIMHEHHBIX

OJICKTPUYCCKUX LCIIAX

B pe3yabrare 0cBOeHHS TUCHHILTHHBI (MOTYJISI) 00yJYalOLIUiiCS T0TKEH

3.1|3uHarTs:

3.1.1 | OCHOBHBIE MOHATHS Y 3aKOHBI JIMHEHHBIX M HEIMHEHHBIX DJIEKTPHUUECKUX IIeTIeH MTOCTOSHHOTO U MIEPEMEHHOr0 TOKa,

METO/Ibl aHAJIN3a JIEKTPUUECKUX 1IeTIeil; OCHOBHBIE OHSTHUS M 3aKOHBI IEPEXOAHBIX M YCTAHOBUBIINXCS POLIECCOB
HAOJI01aEMBIX B JIMHEHHBIX M HEIMHEHHBIX 3JICKTPUUSCKUX TETISIX, METOMIBI aHATN3a MTEPEXOIHBIX MPOIIECCOB B
ANEKTPUIECKHX MEMSX; OCHOBHBIE METOANKH U MaTeMaTHUECKUE COOTHOIIECHSI, HEOOXOAUMBIE TIPU 00paboTKe
PE3yNbTAaTOB HATYPHBIX IKCIIEPHUMEHTOB.

3.2 | YmeTh:

3.2.1 | onpenensaTs U pacCUUTHIBATH 1APAMETPBI JIMHEHHBIX U HEIUHEHHBIX 3JIEKTPUUECKUX LeNel IOCTOSHHOIO U IEPEMEHHOI0
TOKa; ONPENENSTh U PACCUUTHIBATE IAPAMETPhI MEPEXOIHBIX MIPOLIECCOB B ANEKTPUUYECKUX LETSX; ONPEesTh U
paccUUTHIBATh ApaMETPHI AIMEKTPHUCSCKHX IeTIei, B KOTOPBIX HAOTFOJAF0TCS MIEPEXOAHBIE TPOLIECCH

3.3 | Baagerts:

3.3.1 | HaBBIKaMU U3MEPSATH MapaMeTPhl IMHEHHBIX U HETMHEHHBIX JEKTPUYECKUX LIeTeil; HABBIKaMU U3MEPSTh apaMeTphbl
AIIEKTPHUYECKUX IIETIeH, B KOTOPHIX HaOMIOIAI0TCS IEPEXOIHBIC MPOIECCHl; HABBIKAMHU TI0JIb30BATHCSI COBPEMEHHBIMU
M3MEPUTENFHBIMU CPEJICTBAMU; HaBBIKAMU 00padaThIBaTh Pe3yabTaTOB H3MEPEHUS, TOTYIEHHBIE B TIPOIIECCE
HCCIIEI0OBAHUS DJICKTPHUUECKUX IIeTICH.

4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI (MOAYJIS)
Kon HaumeHnoBanmue pa3iesioB M TeM /BU] 3aHATHSI/ Cemectp | YacoB | IIpumeyanue
3aHATHSA / Kype
Paznen 1. JIuHeiiHble Henu MOCTOSIHHOTO TOKA

1.1 Beenenue. OcHOBHAS U AONOMHUTENBHAS TUTEPaTypa. OCHOBHBIE 3aKOHBI, 3 2
9JIEMEHTHI U IapaMeTpbl dnekTpudeckoi nenu. Knaccuduxanus. Cxemsl
JNEKTPUYECKUX LIENeH, 31eMeHTh! cXeM. VICTOUHHK 371eKTPOABMKYIIEH CHIIBI,

HCTOYHUK TOKA. BonbT-aMnepHble XapakKTEpUCTHKH 3IEMEHTOB IEKTPUIECKOH
nenu. /Jlex/

1.2 TOK ¥ IMJIOTHOCTH TOKA MPOBOAMMOCTH. MexaHu3M MpoBOIUMOCTH. 3akoH Oma 3 2
JUIS OJHOPOIHOrO ydacTka. 3akoH OMa Ui HEOIHOPOIHOIO yJacTKa LeTH.

Pabota 1 MomHOCTE TOKA. 3akoH [xoyms- Jlenna. [locienoBaTensHoe,
MapaJIeNbHOE U CMEIIAHHOE COSTUHEHHE 3IeMEeHTOB. /JIek/

1.3 Pacuer npocTeimux menei TOCTOSTHHOTO Toka. OIpeneneHne HHTErPalbHbIX 3 2 IIpakTuueckas
NapaMeTPOB IEKTPUUECKON LIETH MPH MOCIE0BATEIbHOM, TapajlieIbHOM U MOJATrOTOBKA
CMEIIIaHHOM COCJMHEHUAX conpoTusieHuit. /I1p/

1.4 Mertonp! pacdeTa 3JIeKTPUUECKHX [eneii: ypaBHeHnit Knupxroga, KOHTypHBIX 3 2 IIpakTuyeckas
TOKOB, Y3JIOBBIX HANPSDKEHUH, HAJIOXKEHUS, SKBUBAJICHTHOTO TeHeparopa. Pacyer MOJrOTOBKA
U TMIOCTPOCHUE MOTECHIMANBHOM Auarpammel. Pacuer 6ananca mongsoctu /I1p/

Paznen 2. JIuHeiinble nenu 0AHO(a3HOT0 CHHYCOUAAIBHOIO TOKA

2.1 JluHelHbIe en omHo(a3HOTO CHHYCOHTAILHOTO ToKa. [Tomydenue omqHopa3HO 3 2
SHEpPruy Ha MpUMepe UealbHOro reueparopa. [IpenMyiiecTsa U HeTOCTATKU
onHodaszHoit sHepruu. [TapameTpsl ogHodasHoM sHeprun. /JIek/

2.2 YeTtbipe HOpPMBI IPEICTABICHNS CHHYCOUIANEHOTO TOKA: BpEMEHHAs THarpamMMa, 3 2
TPUTOHOMETpHYECKast (YHKIUS, BPAIAFOITHHCS BEKTOP, KOMIUICKCHOE YHCIIO.

Mertonuka pacueTa nernei IepeMeHHOro TOKa ¢ MMOMOIIBI0 METO/1a KOMIUIEKCHBIX
yucen. /JIex/
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Cunyconnanpubiii Tok B R, L, C. Kommiekc mogHOro COnpoTHBISHHS LETIH.
TpeyronbHUK conpoTuBieHuil. BekropHuas nuarpamma. /Jlex/

24

IocnenoBarensHoe U napaiensHoe coenuHenus aneMeHToB R, L u C B nenu
CHUHYCOUJAJILHOIO TOKa. Pe3oHaHC HanpsikeHui u TokoB. BekropHas
nquarpaMma. PesoHaHCHBIE KpHBBIe. BekTopHO-TOMOrpaduyeckas ruarpaMMa
CJIOXKHOM dJIeKTprudeckoi nenu. /JIek/

2.5

DHepreTHYecKUe 3aBUCHMOCTH B LETISIX CHHYCOUAAIBHOTO TOKA. AKTHBHA,
peakTHBHAS U MOJNHAst MOITHOCTh. KoMmIuiekcHas hopma 3amiucu MOITHOCTH.
Tpeyronsauk MomHOocTH. Koaddumment momtaocTn. /JIex/

2.6

Pacuer mapameTpoB Lemnei cuHycouaansHOro Toka. OmnpeneneHue napaMeTpoB
JNEKTPUUECKON 1IEMH MPH MOCNIEI0BATENbHOM, MapalieIbHOM H CMEIIaHHOM
COCTMHEHMSX ANIeMeHTOoB. [locTpoeHue BekTopHBIX quarpamm. /I1p/

IIpakTuueckas
MOATOTOBKA

2.7

Pacuer neneit cunyconganbpHOro Toka. KoMriekcHelii MeTo] pacyera.
IMoctpoenne BexTopHBIX auarpamm. /I1p/

[IpakTnueckas
TOIrOTOBKA

2.8

Pacuer omHO(a3HBIX Ieneil MpU pe3oHaHCce TOKA MM HanpsoxeHus. /TIp/

[IpakTnueckas
HO/rOTOBKA

2.9

Pacyer TOKOB B pa3BETBIECHHBIX LIEMAX EPEMEHHOIO TOKa, C TPUMEHEHHEM
3akoHOB Kupxroda, MeToma KOHTYpHBIX TOKOB, METO/IA Y3JIOBBIX HAIIPSHKEHUH,
9KBUBAJIEHTHOr0 reHeparopa. CocTaBneHue Oananca MomHocTd. Pacder u
MIOCTPOCHUE BEKTOPHBIX Anarpammsl. /I1p/

[IpakTnueckas
TIOATOTOBKA

2.10

W3y4eHune cteHa [Uisl BHITOMHEHHU LKA 1abopaTopHbIX pabot. cciaenosanue
mociietoBatenbHOi RL-1ienn mpy rapmMonngeckoMm Bo3nericTeuu. /J1ab/

[IpakTnueckas
TOATOTOBKA

2.11

HccnenoBanue nocnenosatenbHoil RC-ienu npu rapMOHN4ECKOM
Boszelicteuu. /JIao/

[IpakTnueckas
TOArOTOBKA

2.12

HccnenoBanue nocnenosatenbHoii RLC-1ienu npu rapMOHIYECKOM
BoszeicTeuu. /J1a6/

[IpakTnueckas
MOArOTOBKA

2.13

HccnenoBanue napamwiensHeix RC- u RL-neneit npu rapMoHnyeckoM
BozneictBuu. /J1ab/

[IpakTrueckas
MOJITOTOBKA

2.14

HccnenoBanue napamiensHoi nenu ¢ RLC-3nemMeHTaMu Ipy rapMOHUYECKOM
BosaeiictBun. /J1ad/

IIpakTuueckas
MOATOTOBKA

Paznen 3. Hepnounqecmle HETapMOHMYECCKHE TOKH H HANIPHKCHU A

3.1

DIeKTpUYeCcKUe e HECHHYCOMIaIbHOro ToKa. [IOHsTHE 0 TapMOHHYECKOM
COCTaBE HECHHYCOUIAIbHBIX 3JIEKTPHUECKUX BeJIM4MH. YeTHbIE U HEYETHBIC
TapMOHHKH. Pa3iioxeHne HECHHYCONIANBHBIX JMEKTPHICCKUX BEIMYUH HA
rapMOHHYECKHE cocTapysomue. /JIex/

32

BnusHue xapakrepa 1ieny Ha rapMOHMYECKUH cOCTaB Toka. JlelcTByrolee
3HaUYeHNE HECHHYCOMJATBHBIX BEJIMUMH. MOIIHOCTD B [ETH
HECHUHYCOUJAIBHOTO TOKa. Pacuer aeKTpuueckux 1erneit HeCHHYCONIalIbHOTO
Toka. /Jlex/

33

Paznoxenne HecunyconaanbHeix 3J[C 1 TOKOB HA FTApMOHUYECKUE
cocraisrontye. [locTpoeHne cekTpanbHbIX Auarpamm. /IIp/

[IpakTnueckas
TIOATOTOBKA

Pasgen 4. Tpexdasubie nenu

4.1

Msuorodasssie nenu. Csi3pIBaHUE TPEX(Pa3HBIX CUCTEM B 3BE3Y U TPEYTrOJIbHUK.

CHMMETPUYHOCTD U YPaBHOBELICHHOCTh TpeX(pa3HbIX cucteM. Tpex- u
YeThIPEXIIPOBO/IHBIE TpeX(a3HbIe LETH NPH COSANHEHUH B «3Be31y». Pacuer
Tpex(a3HbIX 1enel NPH COSANHEHUH B “3Be31y” B CHMMETPHUYHOM PEKUME.
BekropHo-Tonorpadguueckas quarpamma. /Jlex/

4.2

Tpexda3Hble Ienu Ipu COSANHEHUH B «TPEYroJIbHUKY. PacueT TpexdasHbIx
IIeTIeH TPH COSAMHEHNH B «TPEYTOJIBHUK» B CHMMETPHUYHOM pexnme. BexropHo-
Tonorpaduueckas guarpamma. /Jlex/

43

ABapuiiHble 1 HECUMMETPHYHBIC PEXXUMBI B Tpex(asHbIX Lensix. BexropHo-
TororpadYecKe [HarpaMMbl aBapHHHBIX PEKUMOB B TpeX(ha3HBIX IETISIX.
MorHocTh Tpex¢a3Hoi menu. Croco0s! H3MEPEHNI MOIITHOCTH B TPeX(a3HBIX
nemnsx. /JIex/

44

PacueT cUMMETPUYHOTO 1 HECUMMETPUYHOT'O PEKUMOB paboThl TpeX(hazHbIX
Lerel npy CoeAMHEeHNU notpeduTeneit B "3pe3ny” i "rpeyronsHuk". Pacuer
aBapUHHBIX peXUMOB. /IIp/

[IpakTnueckas
MOArOTOBKA

Pazgen S. HetnHelinble 3/1eKTPHYECKHeE LelIH NOCTOSHHOIO U IIePEMEHHOI0
TOKa




5.1

Oco0ble CBOMCTBA HEMMHEHHBIX IEKTPUIECKUX LIENei. DIIeMEeHTHI
JMEKTPUYECKOH LEMK ¢ HETMHEHHBIMHU COMPOTUBIICHUSIMH, UX TTapaMeTpPhl U
xapakTepucTUKH. CHMMETPHYHBIE B HECHMMETPHUYHBIC XapaKTEPUCTHKH
9JIEMEHTOB C HEJIMHEHHBIMU COIIPOTHBICHUSIMU. /JIeK/

52

WHepruyoHHbIe 1 G€3MHEPLIOHHbIE SJIEMEHTHI C HETMHEHHBIM COIPOTHBIICHUEM.
AHanu3 HeMMHEIHOTO dMIeMEHTa HJIH YCTPOHCTBA Ha IpUMepe
TOJTYTIPOBOJHMKOBBIX 3JIEMEHTOB MOAKIIOYEHHBIX Ha CHHYCOUAAIbHOE
Hanpspkerue. /JIex/

Pazgen 6. UeTbIpexnoa0CHUKH

6.1

XapakTepucTHYECKOE CONPOTHBIICHNE U IIOCTOSIHHAS ITepejaun
YETBHIPEXIIONMOCHUKA. DKBUBAJICHTHBIE CXEMBI 3aMEIIIEHIS YeTHIPEXTOIOCHHKA.
OO6paTuMBble, CHMMETPHYHBIC U BBIPOXKCHHBIC YETHIPEXIOMIOCHUKY. /JIeK/

6.2

VYpaBHEHHS U XapaKTePHCTHUECKUE TapaMeTPhl CHMMETPUYHBIX
YeTHIPEXIONIOCHUKOB. MaTtpuyHas (opma 3anmicu ypaBHEeHHUI
YeTBIPEXIOMOCHUKA. CXeMBI COSIIMHEHNH YEeTHIPEXITOMIOCHUKOB. /JIeK/

6.3

[Mepenarounast GyHKIHS YeThIpexnoaocHuKa. OOpaTHast CBsI3b. AKTUBHBIN
YeTBIPEXIIOMOCHUK. /JIex/

6.4

Onextpuueckue GunbTpsl. O6mMe TpeOoBaHHU K YaCTOTHBIM XapaKTePUCTUKAM
¢unbTpoB. MneanbHbli GUIBTP HUKHUAX YacTOT ITPH UMITYJILCHOM BO3JICHCTBHU.
LC-¢unbpTp HIDKHHAX 9acToT. /JIek/

Paznen 7. CamocTosiTe1bHAsA padoTa

7.1

Mertonsl penieHus: cucteMbl TuddepeHInanbHbIX ypaBHeHuil. [Ipumenenne
KOMIIJIEKCHBIX BEJIMYMH IJIs PEICHUs CUCTeMBI TU(depeHIMaTbHBIX
ypaBHEHHII.

/Cp/

7.2

Maremarnueckue onepanuu ¢ KOMIUIEKCHbBIMU BEJIMYUHAMU. IlonnoTa
MaTEMaTHYCCKUX onepaunﬁ B I10JIC KOMIIJICKCHBIX YHCCII. /Cp/

7.3

DHepreTuvecKkrue COOTHOLICHHS B PEe30HAHCHBIX 1ersix. [lonstue koaddumuenta
momHocTH. KommeHcanus kosgdunmenta morHoctH. /Cp/

7.4

Iern mepeMeHHOT0 TOKA C heppOMArHUTHBIMH cepedHukaMu. /Cp/

7.5

HecumMeTpuuHblid pexxuM paboThl Lenu Tpexdas3Horo Toka. MomHoOCTb
HECUMMETPUYHOU Tpexasnoi memu. /Cp/

7.6

MeTobl H3MEPEHUS! JSUCTBYIOIIETO M CPEIHET0 3HAYEHHSI HECHHYCOUTATLHBIX
BenmunH. /Cp/

7.7

H3MepeHne MOITHOCTH B LETSIX HECHHYCOHJAIbHOTO Toka. /Cp/

7.8

N300pakeHne KOMIUICKCHBIX YHCell Ha KOMIUIEKCHOH miockocTu. [Tonsitue
KOMIUTEKCHOTO orepaTopa jo. CBA3b MEXIy BpeMEHHBIM
(TPUTOHOMETPUIECKIM) U KOMIIIEKCHBIM (BEKTOPHBIM) IIPEICTABICHHEM
aNeKTpudeckux BeanyuH. /Cp/

7.9

IToaroroska K sekuusam /Cp/

16

7.10

IToxaroroBka k MpakTHYECKUM 3aHATHIM /Cp/

16

7.11

IMoxaroroBka k nmabopaTopHbIM padoram /Cp/

16

7.12

BrimonHeHne kypcoBoit pabotst /Cp/

35

[IpakTrueckas
MOJITOTOBKA

7.13

Cocrasienne ypaBHeHnil 1o 3akoHaM Kupxrocga st pacdera 3JIeKTpHIECKUX
Lenei Ha mepeMeHHOM TOKe. XapaKTepUCTHKa MoTydyaeMbIX ypaBHeHud. /Cp/

Paznen 8. KonTakTHbIe Yachl HA aTTrecTaluIo

8.1

Kypcosas pabora /KA/

8.2

3auer /KD/

0,15

Paznen 9. Kitaccuueckuii MeTo pacyera nepexoaHbIX MPoueccoB

9.1

IlepexonHbie mpoueccsl B IMHEHHBIX LENIX. Bo3HUKHOBEHUE MEPEeXOIHbIX
npoueccos. [ToHsaTHe KOMMyTanuu. 3aKoHBl KOMMyTauuu. Hyneseie u
HEHYJIeBbIC HaYalbHbIe yciaoBus. /JIek/

9.2

Iepexoxnsre nmponecckl B RL- RC-1iern (1 mopsiika) mpu pasiHgHbIX BHEITHIX
Bo3zpeifcTBusIX. /JIex/




9.3

IepexoaHbIC MPOLIECCHI B LEMSIX 2 MOPSIKA C MOCICA0BATEIBHO COSANHCHHBIMHU
R, L u C. anemenramu nipu nocrosiHHoi 1 nepemenHor IJIC. Pacuer
MIePEXOIHBIX MPOIIECCOB B CIOKHOM 11eru. /JIek/

9.4 YCTONYMBOCTD NMEKTPUUECKHUX LENel. YCTONUNBOCTh B MaJIOM. AHaNN3
YCTOMYMBOCTU IPOCTEHMNX akTUBHBIX Lenel. Kputepuu I'ypsuna, Muxaiinosa,
Haiixkeucra. YacToTHBIC XapaKTepuCTUKH. /JIek/
9.5 Pacuet nepexonubix npoueccoB B RC-Lienu mpy pa3IuyuHbIX BHEIIHUX [IpakTuueckas
BO3JICHCTBUAX KJIaCCHUeCKHM MeTozoM. /I1p/ MTOATOTOBKA
9.6 Pacuer nepexonnsix nporeccoB B RLC-1ienu npyu pa3auyHbIX BHEITHUX [IpakTnueckas
BO3JEHCTBUSAX KiaccuueckuM metonom. /IIp/ TIOArOTOBKA
9.7 Pacuer nepexonnsix npoueccos B RL-1ienu npu pa3iauyuHbIX BHEIIHUX [IpakTnueckas
BO3JICHCTBUAX KJIaccH4ecknM metonom. /I1p/ MOATOTOBKA
9.8 HccnenoBanne mepexoaHbIX mporeccoB B RL-mienu nepBoro nopsaka. /J1ad/ [IpakTrueckas
MTOATOTOBKA
9.9 HccnenoBanue mepexoaHbIX mporeccoB B RC-menu nepsoro nopsiaka. /J1a6/ [IpakTnueckas
MOJTOTOBKA
9.10 H3yueHne nmepexoJHbIX MPOIEcCcoB B MocieaoBarenbHoi RLC-ienu. /J1a6/ [IpakTrueckas
ITOATOTOBKA
Paznen 10. MarHuTHbIe HeNU U YJIEKTPUYECKHE LHENH ¢ B3AUMHOI
HHIYKTHBHOCTHIO
10.1 MarnutHoe 1mojie ocHOBHEIE cBeAeHNs. OCHOBHEIE BEIMUHMHEI,
XapaKTepHU3YIOIIe MAarHUTHOE I0jie. 3aKOH MOJHOrO TOKA U €ro IPUMEHEHHE
IIpY aHAJIM3e MarHUTHBIX menel. /JIex/
10.2 Cunbl B MarauTHOM nosne. JlelficTBue MarHuTHOT'O TI0JIs1 Ha BEIECTBO.
MarnautHas 1emnb. 3akon OMa 711 MarHUTHOM 1iermi. MarHuTHOE 1oJjie B
BelecTBe. Bunpl MmarneTrkoB. HamarananBanue eppoMarHUTHBIX
Matepuainon. /JIex/
10.3 CaolicTBa (heppOMarHUTHBIX MaTepHaIoB. METObI pacyeTa MarHUTHBIX TICTICH.
Pacuer pa3BeTBiIEHHO! 1 HEPA3BETBICHHOM MarHUTHAs LEMb C UCIIOJIb30BAHUEM
AHATUTHIECKUX U Tpaduuecknx MeTonoB. /JIek/
10.4 DIeKTpOMEXaHUYECKOe JISHCTBUE MarHUTHOTrO nojisi. KaTyika ¢
MarHUTOIPOBOIOM B IIENIN ITEpEeMEHHOro Toka. [IoHsATHE 00 MaeamTn3NpOBaHHOMN
KaTyIIKe ¢ MarHUTONPOBoIoM. [Iporiecchl HaMarHMYMBaHUSI MATHUTOIPOBO/IA
HeaTU3UPOBAHHOM KaTYIIKH. YpaBHEHHsI, CXEMBbI 3aMEILIEHHUS U BEKTOPHBIE
JarpaMMbl pealbHON KaTyLIKH ¢ MarHUTOIIPOBOAOM. MOIIHOCTb IIOTEPD B
MarHuTonposose. BonsT-aMnepHas xapakTepUCTHKa KaTYIIKH C
MarHuTonpoBozom. /JIex/
10.5 B3anMonHAYKTHBHOE COMPOTUBICHUE. PacueT alieKTpuieckux Lemnei ¢
B3aMMHOM MHAYKTHBHOCTEIO. TpaHchopmarop 6e3 (heppoMarHuTHOTO
cepaeunuka. /JIex/
10.6 Pacuer MmarauTHBIX niened. [Ipsmas n obpaTtras 3agaqa. /IIp/ IIpakTuueckas
MOJTOTOBKA
10.7 I'paduueckuii MmeTon pacueTa HEpa3BETBICHHBIX M Pa3BETBICHHBIX MarHUTHBIX [IpakTnueckas
Lerel Mpy pa3InYHBIX THNAxX 3a1a4 (npsmas u oopartHas) /Ip/ HOATrOTOBKA
10.8 Pacuer karymek ¢ peppoMarHUTHEIM cepaedHrKoM. Pacder TpanchopmaTopa ¢ IIpakTuueckas
(deppomarHuTHBIM cepaedHukoM. /T1p/ TIOATOTOBKA
10.9 Pacuer neneii npu Hanuuuy B3auMHON HHAYKIKMU. HOYKTUBHO CBSI3aHHBIE IIpakTuueckas
3JIeMEHTHI B TpexdasHbix nemsx. /I1p/ MOATOTOBKA
10.10 UccnenoBanre HEMMHEWHBIX 2JIEMEHTOB B IIEMH IIOCTOSTHHOrO TOKa. /J1ab/ [IpakTrueckas
ITOATOTOBKA
10.11 HenuHeitHbIe 2JIEMEHTHI B TIETISAX MOCTOSHHOTO ToKa. HenmuHelinsiid Moct. /J1ab/ [IpakTnueckas
MOJTOTOBKA
Pazgen 11. Lenu ¢ pacnpeaejieHHBIME IapaMeTpaMu
11.1 OcHoBHbIe onpezeneHust. [lepBudHbIe MapaMeTpbl OXHOPOJHOM JINHUH.
JuddepennuansHble ypaBHEHNS [T OXHOPOAHON JTMHUY. Perrenne ypaBHeHMI
JIMHUY C paclpeeeHHBIMHA apaMeTpaMu MPH YCTAaHOBUBLIEMCS
CHHYCOUJAIBHOM Iporecce. Lenoueunslii 5KBUBAICHT PEryspHON JIMHUU
nepenayn. /JIex/
11.2 Berymue BonmHbl. XapakTepUCTUKY OJHOPOJHOM JTMHUU. YCIIOBUS IS

HeHCKaxaromeH nuanu. JInauu 6e3 moreps. MOLTHOCTS, IepeHOCHMast
OerymyMi BOJTHAMHU BJIONb JIMHUU niepeaadn. HexoTopble TUITBI THHUIT
niepenay. /Jlex/

Paznen 12. DaexkTpocTaTuyeckoe mnoJie




12.1

OnexTtpuueckuii 3aps. HanpspkeHHOCTB 3IeKTPOCTaTHIECKOro MOIs.
Be3BuxpeBoit xapakrep 3seKTpocTaTnueckoro nomust. /Jlex/

12.2

DIieKTprUecKuil moTeHma. I paguueckoe n300paskeHUE IICKTPOCTATHYECKOTO
T10JI41. BeKTOp HOHS[pI/I?;OBaHHOCTI/I. HpOBOl[I/IMOCTI) B 3J'IeKTpOCTaTI/I‘{eCKOM
noxe. /Jlex/

Pazgen 13. Iliiockue 3J1eKTPOMATHUTHBIE BOJTHBI

13.1

OcHOBHBIE Ompe/esieHrs. YpaBHEeHHE IUIOCKOM BOMHBL. Pactipoctpanenue
IJIOCKOH BOJTHBI B HICATTHHOM JHAJIEKTPHKE U XOPOIIO PoBosIe cpene. /Jlex/

13.2

Kommnekcusle napameTpst cpeabl. I'pynmnosas ckopocts. Pacripoctpanenue
IIJIOCKOHM BOJTHBI B HEOTHOPOAHOM cpene. /JIek/

Pasnen 14. [ToBepxHOCTHBII ekt

14.1

SBnenne moBepxHOCTHOTO 3(h(pexTa. [IoBepXHOCTHEIH Y3 deKT B
IITHHIPUYCCKOM IPOBOAHUKE. AKTHUBHOE CONIPOTUBIICHUE U BHYTPCHHSIS
WHJIYKTHBHOCTb LIMJIMHPHYECKOrO IPOBOJIA C Y4ETOM ITOBEPXHOCTHOTO
s¢dexra. [lepeMeHHBII MArHUTHBIHA IOTOK B ITIOCKOM JIUCTE. [10BEpXHOCTHBIH
3¢ ekt B JeHTOUHON JIMHUH. /JIex/

Pasnea 15. CamocrosiTeibHasi paGora

15.1

IToaroroska K sekuusam /Cp/

16

15.2

IToxaroroBka k mpakTHYECKUM 3aHATHIM /Cp/

16

15.3

IMoxaroroBka k nmabopaTopHbIM padoram /Cp/

16

15.4

BrimonHeHune pacuetHo-rpadudeckor padotsr /Cp/

17,6

[IpakTrueckas
MOJITOTOBKA

15.5

PacmipocTpaneHne IIOCKON BOJHEI B HICATIBHOM JTU3JIEKTPUKE U XOPOIIO
npoBoasuieii cpexe. /Cp/

15.6

SIpnenue noBepxHocTHOrO 3ddexra. [ToBepxHOCTHBIH AP DeKT B
IWIAHAPHYECKOM TpoBoaHuKe. /Cp/

15.7

Onexrpuyeckuii noreHuual. I'paguueckoe H300paskeHHE HIEKTPOCTATHIECCKOTO
nonsi. Bektop nonsipuzoBaHHOCTH. IIpOBOANMOCTD B AJIEKTPOCTATHYECKOM
noe. /Cp/

15.8

IMepBuuHbIe MapamMeTpbl OAHOPOAHOH JIMHUK. [nddepeHnuansuble ypaBHEH s
JUTSL OTHOPOIHOM JTMHUH. Perienne ypaBHEHUI IMHUHA C pacTpeIeIeHHBIMU
IapamMeTpaMy IIPH YCTaHOBUBILIEMCS] CHHYCOMIAIBHOM Tporiecce. Llernoueqnsrit
9KBUBAJIEHT PETYIISIPHON TMHUM niepenayu. /Cp/

15.9

Berymue BonHbl. XapakTepucTUKU OAHOPOAHON JTUHUU. YCIIOBUS IS
HeHCKakarolel tuaun. JInann 0e3 moteps. MOITHOCTB, ITIepeHoCHMast
OerymuMu BOJTHAMH BJIONb TUHUU Tiepenadn. /Cp/

15.10

OneKkTpoMeXaHu4decKoe JelcTBre MarHuTHOro noiust. Karymka ¢
MarHUTONPOBOIOM B IENIH NePeMEHHOro Toka. [ToHsTue 06 naeann3npoBaHHOIM
KaTyIike ¢ MarHutonposoaom. /Cp/

Pa3nen 16. KoHTaKTHBIE Yachl HA ATTECTALIUIO

16.1

Pacuerno-rpaduaeckas pabora /KA/

0,4

16.2

Ox3amed /KD/

2,3

5. OHEHOYHBIE MATEPUAJIbI

paboueit mporpaMMe JUCIUIUIAHBL.

OreHOUHBIE MaTepUabl AT IPOBEICHUS MPOMEXKYTOUHOM aTTecTalMu 00ydaroIUXCsl MPUBEACHBI B MPUIIOKEHUU K

(I)OpMBI " BHUJBI TCKYHIETO KOHTPOJIA IO JUCHUITIIAHE (MOHyIIIO), BHUIbI SaﬂaHHﬁ, KPUTECPUN UX OLCHUBAHUS,

pacmpeneneHue 0aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCS MPENoAaBaTeIeM JUCIHUIUIMHEI C YUETOM €€ CIIeIU(UKH U
JIOBOZATCS 10 CBEAEHHsI 00yJalOMIUXCsl HA IEPBOM yUeOHOM 3aHSATHH.

TeKyHH/Iﬁ KOHTPOJIb YCIICBACMOCTHU OCYHICCTBIIACTCS IMPCIOAaBaTCICM AUCHHUIIIIMHBI (MO)IyJ'IS[) B paMKax KOHTaKTHOMH

pabOThI M CAMOCTOSTEIFHOH paboTh! 0Oydaromuxcs. [ GUKCHpOBaHHS Pe3yIIbTaTOB TEKYIIEro KOHTPOJIS MOXKET HCTIOB30BAThCS

BHUOC.

6. YAEBHO-METOJNUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemasi JiuTeparypa

6.1.1. OcHOBHas TUTEpPaTypa




ABTOpBI, COCTaBUTENH 3arnaBue W3narennc Om1. aapec
TBO, 0L
JI1.1 |Ilonog B. II. OCHOBBI TEOPHH IICTICH: YUSOHUK JIJIs BY30B Mocksa:  [tps://urait.ru/bcode/55831
IOpaiir,
2025
6.1.2. JlonoiHUTEJILHAS JJUTEpPATYypa
ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc Oi1. agpec
TBO, TO1
JI2.1 [HonoB A. A., Panees | Teopernueckne OCHOBHI 3IEKTPOTEXHUKH. Llermn Camapa:  [//e.lanbook.com/book/13
A. C., HazapoB M. A. | OCTOSHHOTO ¥ MEPEMEHHOT0 CHHYCOUIATLHOrO CamI'VII
(onHO(Da3HOrO M TpeX(Pa3HOro) ToKa: KOHCIECKT JCKIIUH C, 2018
JI2.2 |BecconoB JI. A., TeopeTrueckne OCHOBBI 31eKTpoTeXHUKH. COOpHUK 3a1au: Mocksa:  [tps://urait.ru/bcode/4670]
Jemumosa 1. T, Yue6Hoe mocodue A By30B IOpaiir,
3apymu M. E., 2020
Kamenckas B. I1.,
Munenuna C. A.,
Pacosckas C. O.
JI2.3 [HonoB A. A., ®anees | Teoperruecknue OCHOBBI 3IEeKTPOTeXHUKH. Llenn mpu Camapa:  }//e.lanbook.com/book/13
A. C., Hazapos M. A. |rapmoHunyeckoM Bo3zericTBUH. [lepexomHbie mporecchl. CamI'VIT
JIEKTPUYIECKUE 1IETIU C B3aUMHOM HHAYKLIUEH. C, 2018
UeTbIpeXTONIOCHUKHU: KOHCIIEKT JIEKIIUH
JI2.4 |HoHoB A. A. TeopeTnyeckrie OCHOBBI JIEKTPOTEXHUKH: KOHCIIEKT JIEKIHA Camapa: {//e.Janbook.com/book/13
CamI'VII
C, 2017

6.2 I/IH(I)OpMaHl/IOHHLIe TEXHOJIO0I'HH, UCITIOJb3YEMBIE IIPH OCYHIECTBJICHUHN 06p330BaT6JIbHOFO nmpouecca mo ITMCUMILIMHE

(Mony.10)

6.2.1 IlepeyeHb JIMIIEH3NOHHOTO M CBOOOHO PACIPOCTPAHSIEMOT0 IIPOTPAMMHOI0 00ecnedeHust

6.2.1.1

| Microsoft Office

6.2.2 IlepeyeHn npogeccHOHANBHBIX 023 JAHHBIX U MHQOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

basa naHHBIX T TETIO3HEPreTHKOB: https://q-teplota.ru/

6222

bBaza maHHBIX IJIs1 SJIEKTPOIHEPTeTHKOB: https:/pomegerim.ru/

6.2.2.3

baza nanneix «Texauueckas nurepaTypa» http://booktech.ru/journals/vestnik-mashinostroeniya

6224

Marketelectro OtpacieBoii anekTpoTeXxHUUecKuil moptan. Aapec pecypea: https://marketelectro.ru/

6.2.2.5

OnextporexHuka. https://electrono.ru

6.2.2.6

CHpaBO‘{HaH IpaBoBas CUCTEMa «FapaHT»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YueOHble ayAUTOPUH ATl IPOBEICHHS 3aHATHH JIEKLIMOHHOTO THIIA, YKOMIUICKTOBAHHBIE CIIELUAIN3UPOBAHHON MEOEbI0
M TEXHUYECKUMH CPE/ICTBAMH O0YUEHHs: MYJIbTHMEIHNIHOE 000pY/I0BaHKE ISl [TPEI0CTaBIeH s y4eOHOi HH(bOpMAaIn
OOITBIIION ayINTOPUH W/ 3BYKOYCHIIMBAIOIee 000pyI0BaHNe (CTAIIMOHAPHOE FITH MIEPEHOCHOE).




7.2

VaeOHbIC ayAUTOPHUH JUIS IPOBEICHNUS 3aHATHH CEMUHAPCKOT0 TUIIA, TPYNIIOBEIX U HHAWBUIYaIbHBIX KOHCYIIBTAIIHH,
TEKYILEro KOHTPOIS U MPOMEKYTOYHOM aTTECTALNH, YKOMIUICKTOBAHHBIC CIICHHATM3HPOBAHHON MEOCIBIO 1
TEXHHYECKUMH CPEICTBAMH 00YYEHHUS: MyIbTUMEHITHOe 000pyI0BaHHE /MU 3BYKOYCHUIIMBAIOIIEE 000pyIOBaHHE
(cTanmoHApHOE WM TIEPEHOCHOE).

73

JlabopaTtopuu, OCHaIEHHBIE CIIEIHAIBHBIM JJA00PATOPHEIM 000pYJOBaHUEM: YIeOHO-TTa00PATOPHBII KOMIIIIEKC
“OIIeKTPOTEXHUKA U OCHOBBI AEKTPOHUKH’, OCIIMIIIOrpag, BOTBTMETP, MYJIBTHMETPEL.

74

IomenieHus a1 KypcoOBOTO MIPOSKTHPOBAHHS / BEITOTHEHHUS KYPCOBBIX paboT, YKOMIIEKTOBAaHHBIE CIICIIHATN3HPOBAHHOM
MeOeIbI0 ¥ TEXHHUECKUMH CPeACTBaMH 00y4IEHUs (CTallMOHAPHBIMHU UM TIEPEHOCHBIMH).

7.5

[TomernieHust 1T CAMOCTOSTENFHOM PabOoThI, OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOXXHOCTBIO TTOIKITFOUEHHSI K
cetu "MHTepHeT" 1 obecnieueHreM J0CTYMa B DJIEKTPOHHYIO HH(OPMAaLMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

7.6

INomemtenust At XxpaHeHHUs U MPOGUIAKTUIECKOTr0 00CITyKUBaHUS yIeOHOTO 000pyIOBaHHS.




[Ipunoxxenue
K paboueil mporpaMmme AUCLHUILUINHBI

OIIEHOYHBIE MATEPUAJIBI AJI5SI TIPOMEXKYTOUYHOM ATTECTALIUU

MO JUCHUILIMHE (MOAY.JIIO)

TGOpeTI/ILIeCKI/Ie OCHOBBI JICKTPOTCXHUKH

(HaumeHosanue OUCyuUnIuHsL (MOOYJs)

HaHpaBJ’IeHI/IC IIOATOTOBKH / CIICIaJIbHOCTD

13.03.02 DiaeKTpOIHEPreTUKa U dICKTPOTEXHUKA

(K00 u HaumeHosanue)

Hanpasnennocts (mpouib)/crienuanu3anus

«DIEKTPUYECKUNA TPAHCTIOPT»

(Haumenosanue)



Coneprxanue

ITosscHuTEIBPHAS 3aITHCKA.

TumnoBbsie KOHTPOJIBHBIE 33/IAHUS WJIM WHBIC MaTePUAJIbI JJI OLICHKU 3HAHWH, YMEHHUH, HABBIKOB M (HJIN)
OTIBITA JEATEIHLHOCTH, XapaKTEPU3YIONIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHITUH.

MeTtoauueckie MaTepHalbl, ONPEAEISIONUE MPOLETYyPy U KPUTEPUU OLIEHUBaHUS C(OPMUPOBAHHOCTH
KOMIIETEHIIMHI IIPU IPOBEACHUH MPOMEKYTOYHOM aTTECTALUU.



1. llosicHuTEALHAA 3aNIUCKA

[lenp mPOMEXKYTOUHOM aTTeCTallUd — OIEHUBAHUE MPOMEKYTOYHBIX M OKOHYATEIBHBIX pPE3yIhbTaTOB
O6yquI/I$[ 10  JUCHMIIIINHE, O6€CH€'—II/IBaIOHH/IX AOCTHXKCHUC INIAHUPYCMBIX PE3YJIbTAaTOB OCBOCHUA
00pa3oBaTeNbHON MPOTPAMMBEI.

®dopMBl IPOMEKYTOUHOHM arrectanuu: 3a4eT (3 cemectp), KypcoBas pabora (3 cemectp), sx3ameH (4
CeMECTp).

[Tepedyenn KommneTeHIIUN, (HOPMHUPYEMBIX B MPOIECCE OCBOCHUS AUCITUTUTHHBI

Kon u HauMeHoBaHue KOMITETEHIINHA Kon maaukaropa 1OCTHKEHUST KOMITETCHIIMH

OIIK-4: Cnocoben wucnons3oBatb MeToasl | OIIK-4.1: Mcnonb3yeT OCHOBHBIE TIOHSTHS U 3aKOHBI
aHaM3a ¥ MOJEIHPOBAHUS AJIEKTPUUYECKUX | TUHEHHBIX W HEIWHEHHBIX MeNeld IMOCTOSHHOTO H
IeTneH ¥ AJICKTPUYSCKUX MAITUH MEPEMEHHOT0 TOKa

OIIK-4.5: IlpoBoauT pacueT M aHaIU3 MapaMETPOB
OCHOBHBIX XapaKTEpUCTUK JJIEKTPUUYECKUX LENEeH M
IEKTPUYECKUX MALLIKUH

OIIK-4.6: Mcnonp3yeT METOAbl aHaIu3a JJId pacuera
HCpGXOI[HLIX nu yCTaHOBI/IBH_II/IXCSI HpO]_IeCCOB B
JIMHEWHBIX W HEJIMHCHHBIX SJICKTPUICCKUX METISX

Pe3ynbrarsl 00ydyeHus O JUCHHUILIIUHE, COOTHECEHHBIE C MIIAHUPYEMBIMHU
pe3ylbTaTaMu OCBOEHUSI 00pa30BaTeIbHOM MPOrPaMMBbI

Kox n HaumeHOBaHME PesynbraThl 00y4YeHHUs IO TUCITUTUTAHE O1eHOYHBIC MaTepUAITBI
WHJUKaTOpa (cemectp 3, 4)
TOCTYKEHHUSI

KOMIICTCHIINU

OIIK-4.1: Hcnonp3yer | OOyuaronuiicss 3HaeT: OCHOBHble TMOHATHS U | Bompocsr (Ne 1- Ne5)
OCHOBHBIC TIOHSTHS W | 3aKOHBI JMHEHHBIX M HEJIUHEHHBIX JIEKTPUUECKHUX
3aKOHBI JIMHEHHBIX W | LIeTed MOCTOSIHHOTO U MEePEMEHHOT0 TOKa, METO/IbI

HEJTMHEUHBIX 1enen | aHaJm3a JIEKTPUISCKUX 1IeHeH.
IIOCTOSIHHOTO u | OOyuatomuiics yMeer: OIpENEATh u | 3aganus (Ne 1- Ne3)
MIEPEMEHHOT0 TOKa paccuuTHIBaTh napaMmeTpsl JUHEHHBIX u

HEJIUHEHHBIX QJICKTPHUYCCKUX LeIeil MOCTOSHHOTO
1 IIEPEMCHHOI'0O TOKaA.

OOyuwaromumiics BiaxeeT: HaBbIKaMu w3MepsTh | 3amanus (Ne 4- Ne6)
mapamMeTpsl JINHEMHBIX 51 HEJIMHEMHBIX
AJEKTPUYECKUX LIeNeil; HaBbIKAMU I0JIb30BAThCS
COBPEMEHHBIMH H3MEPUTEIHHBIMH CPEJICTBAMH.

OIIK-4.5: [IpoBogut | OOy4aromuiics 3HaeT: OCHOBHbIe TMOHATUS U | Bompockr (Ne 6- No9)
pacuer u aHaJ W3 | 3aKOHBI  TIEPEXOJHBIX M YCTAaHOBHBIIHMXCS
MapamMeTpoB OCHOBHBIX | MPOLIECCOB  HAOMIOAAEMBIX B  JIMHEWHBIX U
XapaKTEPUCTHUK HEJTMHEHWHBIX  JJEKTPUYECKUX  MEMIX, METOMIbI
3JEKTPUYECKUX LIeTNe U | aHaIM3a NEPEXOAHBIX MPOLECCOB B ANEKTPUUECKUX
AJEKTPUICCKUX MAIINH | TETX.

OOyyarommiics YMEET: ONPEACIISTH u | 3aganusi (Ne 7- Nel0)
paccuuThIBaTh MapaMeTphl MEPEXOTHBIX MMPOLIECCOB
B 3JICKTPUYECKUX LEISIX.

OOyuarommiicst  BJIajieeT: HaBBIKaMH W3MepsATh | 3aganus (Ne 11- Nel4)
MapaMeTpbl JNEKTPUUYCCKUX Iened, B KOTOPBIX
HAOJIOIAI0TCSL TIEPEXOIHBIE TPOIIECCHI; HABBIKAMH
MOJIb30BATbCA COBPCMCHHBIMU HU3MEPHUTCIIBHBIMUA
CpeICTBaMHU.

OIIK-4.6: MHcnonb3yer | OOyuaromuiicss 3HaeT: OCHOBHbIe MeTomuku U | Bompocs! (Ne 10- Nel4)
METOJbl aHajJmW3a JUIs | MATCMAaTUYEeCKUE COOTHOIICHHS, HEOOXOIMMBbIC




pacuera nepexoaHbIX U
YCTaHOBUBILIUXCS
MPOLIECCOB B JIMHEHHBIX
" HEITMHEUHBIX
AJIEKTPUYECKUX LIETISIX

pu o0paboTke pe3ysbTaToB HATYPHBIX
SKCIIEPUMEHTOB.

OO6yyarommiics yMEeT: OTIpEeCIISATh u
paccUMTHIBATh MapaMeTPbl AIEKTPUUCCKUX LEIEH,
B KOTOPBIX HAOJIFO/IAI0TCS MIEPEX O IHBIC MPOIISCCHI.

3amanus (Ne 15- Nel7)

OOyuarommiicsi BIajeeT: HaBbIKaMu 00padaThIBaTh
pe3yabTaTOB U3MEPEHUS, IIOTYUYCHHBIE B IPOLIECCE
HCCIACAOBAHMS DJIEKTPHUECKHUX LIECTICH.

3amanaus (Ne 18- Ne20)

[TpomexyTouHas aTTectanus (3a4eT) MPOBOAUTCS B OJHOM U3 CleAyomuX Gopm:
1) yueOHnas nemnoBast urpa;
2) BeimonHeHue 3ananuii B OMMOC yHuBepcurera.

[TpomesxyTouHas aTTecTanus (3K3aMEH) IMTPOBOJMUTCS B OJTHOM M3 CIEAYIOIUX (OPM:
1) oTBeT Ha OUJIET, COCTOAIIMNA U3 TEOPETUUECKUX BOIPOCOB M MPAKTUYECKHUX 331aHUH;
2) BeimonHeHue 3aganuii B OMMOC yHuBepcurera.




2. TunoBble' KOHTPOJILHBIE 32IAHUS WM HHbIE MATEPUAJIBI LISl OLEHKH 3HAHUM, yMEHHIi, HABBIKOB
(n1M) onbITA AeATeJIbHOCTH, XaPAKTePU3YIOIIUX YPOBeHb ¢()OPMUPOBAHHOCTH KOMIIETEeHIU i

2.1 TunoBsblie BONPOCHI (TECTOBbIE 321aHUA) IVIS1 OLIEHKH 3HAHHEBOT0
0o0pa3oBaTeIbHOIO pe3yJibTaTa

ITpoBepsieMslii 00pa30BaTeNbHBINA pPe3yIbTaT:

JMHEWUHBIX W  HEJIMHEWHBIX | METOJbl aHAJIN3A AIEKTPUUECKUX LETICH.
ereun OCTOSHHOT'O "
MIEPEMEHHOTO TOKA

Kon u HauMeHoBaHue | OOpa3oBaTeIbHBINA Pe3yabTaT

HHIUKaTopa JOCTUXCHUA

KOMIIETEHIINH

OIIK-4.1: Ucnonp3yet | OOydarommuiicss 3HaeT: OCHOBHBIC TIOHATHS M 3aKOHBI JIMHEWHBIX U

OCHOBHbLIC TTOHATHUS M 3aKOHBI | HEIMHEHHBIX OJICKTPHUYCCKUX I_IGHGI\/'I MOCTOAHHOI'O M IMCPEMCHHOI'O TOKa,

Ipumepwl onpocos/3adanuti
Bomnpoc. 1. Kak snexkrpuueckas BeIMYMHA U3MEPSETCS B CHMEHCaX:
a) CONPOTHUBIIEHUE; 0) UHIYKTUBHOCTD; B) IPOBOJIMMOCTE; B) HAIPSKEHHOCTb.

npoBoauMocThio g = 0,02 Cwm, ecnu nanenue HanpsbkeHus Ha HeM U = 150 B:
a) 6 Bt; 6) 30 Bt; B) 450 Bt 1) 90 BT.
Bompoc 3. YUeMy paBHseTcs yacTOTa MUTAOLIETro HanpsbkeHus B PO:  (50)

najieHue HaNPsHKEHUs ? (Jramma HaKaJIMBaHUSA).

PaBHO.....

Bompoc 2. Ompegenure W yKaKHTE MOIIHOCTh, pPacCeMBAaEMyK0 Ha ydYacTKe Ienu, oOJagaronemM

Bompoc 4. B snexTpuueckyro Lenb MOCTOSIHHOIO TOKAa BKIJIFOUEHBI ITOCIIEIOBATENIBHO aMIIEPMETp, KaTylIKa
MHJIYKTUBHOCTH M JlaMna HakainuBaHus. Ha KakoM M3 37eKTponpuOOpOB BOJIBTMETP MOKaXKET OoJbllee

Bompoc 5. Tlpomomxkure dopmynupoBky 3akoHa Oma s ydacTka nenu. «HampsbkeHwe Ha ydacTke Ienud

a) DJIC ucrounuka yMHOKEHHOE Ha comnpotuBieHue; 0) 3JIC nCTOUYHUKA TUTIOC TOK; B) MIPOMU3BEICHUIO TOKA

HA CONPOTHBIICHUE; I') OTHOLICHUIO KBaApaTy TOKA HA CYMMY COIPOTUBIICHHI.

OIIK-4.5: ITpoBoaut pacuer u | OOyvarouuiics 3HAET: OCHOBHBIC TOHATHS H 3aKOHBI TEPEXOIHBIX

XapaKTEPUCTHUK OJICKTPUYCCKUX HCIAX, METOAbl aHajln3a ICePEXOAHBIX IIPOLECCOB
SJICKTPHUYCCKUX Hernei " | SJICKTPUYCCKUX LCIIAX.
QJICKTPHUYCCKUX MalllMH

u

aHaJIn3 MMapaMCTPOB OCHOBHBIX | YCTAHOBUBIIUXCA IIPOILECCOB HaGHIOI[aeMBIX B JUHEWHBIX M HEJIMHEHHBIX

B

Yemy paBHSETCSI MOIIIHOCTh, peoOpa3yemasi B Teruio, mpu Toke 2 A? (48 Br).
Bonpoc 7. YkaxuTe CHMMETPUYHYIO BOJIbTAMIIEPHYIO XAPAKTEPUCTHUKY:

OnpeaenuTh B KAKOM peXXUMe paboTaeT dJIeKTpUYecKast b ?

Bompoc 6. B anexktpuyeckyto 1enb mocie10BaTeIbHO BKIIOYECHBI JIBA COMPOTUBICHUS HOMUHAIaMu 4 u § OM.

Bonpoc 8. Ha pucyHke mpeictaBieHa BEKTOpHas AMarpaMma, MOCTPOCHHas uid Tpexda3HOW Iemu.

! TpuBomsTcs THMOBBIE BOMPOCH W 3amaHus. OLEHOYHBIE CPEJACTBA, MPEAHAZHAYECHHBIC [JIs TPOBEICHUS ATTECTALMOHHOIO
MEpOIIpUsATHS, XpaHATCs Ha Kadeape B TOCTATOYHOM JUIsi NPOBEACHUS OLIGHOYHBIX IPOLENYp KOJIWYecTBe BapuaHToB. OlLEHOYHBIC
Cpe/ICTBAa TOAJICkKAT aKTyaJH3alldk C YYETOM pa3BHTHs Hayku, o0pa3oBaHUs, KyJIbTypbl, SKOHOMHKH, TEXHHUKH, TEXHOJOTHH W
conanbHol cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAaHEHUE COAEPKaHMUs OLIEHOYHBIX CPEJCTB Cpeliy 00y4aronuxcs yHUBEPCUTETa
HecyT 3aBeyronni kadeapoi 1 npenoaBarels — pa3padoTYNK OLEHOUHBIX CPE/ICTB.




a) HOMMHAJIBHBIN pEXXUM JJIs1 HAarpy3KH COeIMHEHHOM 10 cXeMe «3Be3/1a»; 0) aBapuilHbII pexxuMe «CMelleHne
HEUTpaan» B HArpy3ke COEIMHEHHOW IO CXeMe «3Be3[a»; B) HOMUHAIBHBIA peXUMe Uil Harpy3Ku

COCOUHEHHON II0 CXeMe (TPCYT'OJIbHUKY ; F) aBa[zHﬁHHﬁ PECIKUMEC O6QBIB g11a3Horo npoBoaa B COCAWHCHUC
HarpysKy 1o CXeMe «TPCYTOJIbHUKY.

“tab :[B
Bonpoc 9. Kakast Touka Ha BAX cOOTBETCTBYET MOMEHTY 3a)KUTaHUS SIEKTPUUECKOM Tyru?
u
8
2
0

e

]
a
OIIK-4.6: Ucnonp3yer | OOydaromuiicss 3HaeT: OCHOBHBIE METOAMKA M  MaTeMaTHYeCKHE

METOJIbI aHajM3a JAJisl pacyeTa | COOTHOIICHHS, HEOOXOAMMBIE TMPU O00pabOTKe pe3yabTaTOB HATYPHBIX
MEePEXOAHBIX U | DKCIIEPUMEHTOB.

YCTaHOBUBILIHUXCS ITPOLIECCOB B
JIMHEWHBIX W  HEJIWHEHHBIX
3JICKTPUUYECKUX LIEIIX

IIpumepwl 6onpocos/3adamnuii

Bompoc 10. B xakoM citydae 3aTyxaHue nepexoIHOTo mporecca OyIeT MPOUCXOIUTh ObICTpee:

a) manoe 3HaueHue L u OGomnbioe 3Hauenune C; 6) manoe 3Hauenne C u Oonblioe 3HadeHue L; B) yBennueHue
AKTHBHOW MPOBOJMMOCTH II€NHU; T) YMEHBIIEHUE AKTHUBHOW MPOBOAMMOCTH IIEMH; J[) 3aBUCUT TOJBKO OT
napaMeTpPOB UCTOYHUKA MTATAHUS.

Bompoc 11. Kakum BbIpakeHUEM (BBIPAKEHUSIMHI ) HENB3SI ONPEIEIUTh TOCTOSHHYIO BPEMEHHU:

a)t =L/r;6).t =Lr;n)t =rCt =rC;r).t =C/r;nt =rCLt =rCL.

Bormpoc 12. Ha kakoM 13 pUCYHKOB MPECTABJICH CIIy4yai aneproIuYecKoro mpoiuecca: (a)

A+j A+J pl:_6 +j0‘)c13 +j
o,
! ‘”0}%
+ DTp =0+ ! +
——ot— —— S0 =
Py P 0 0 :
_'()\)
Py=—0 o, 70
a) 0) 8)

Bompoc 13. Tlepexomnslii mporiecc, MPOUCXOAAIIMNA B IENH MOXHO TPEICTaBUTH rpadukamu. M3 kakumx
DJIEMEHTOB COCTOUT LIETb M KaK U3MEHSETCS SHEPTHs B ATOH 1enu?

a) 3apsjKa KOHJIEHCATOpa 4Yepe3 aKTHBHOE COINPOTHBIICHUE; O) 3apsiaKa KATYIIKH WHIYKTUBHOCTH depe3
AKTHBHOE COMPOTHUBIEHHUE; B) pa3psAaKka KOHIECHCATOPA HA aKTHBHOE COMPOTHUBIICHUE; T') pa3psaKa KaTyIIKH Ha
AKTUBHOE COMPOTHUBJICHHE.




Bonpoc 14. Kakumu Toukamu Ha rpaduke NpeacTaBieHa Lenb, B KOTOPOW IMEPEeXOTHBIN Iporecc Oyaer
cxomsmumes? (1, 4)

JBA
OO6nacts
YCTOWYHUBOCTH

_a+jBi +jBi

Tion SR
[ |

1 ; 13 %2 L
48 _ _ -g»j—Bi— 45

—0—, 6

2.2 Tunossble 3a1aHNUA 1JIs1 OLEHKH HABBIKOBOI'0 00Pa30BaTeJIbLHOIO pe3y/ibTaTa

[IpoBepsieMsblii 00pa30BaTENbHBINA PE3yNbTAT

Kon wu  HammeHoBaHue OO0pa3oBarenbHBIN pe3yabTaT

UHAMKATOpa  JOCTHUKCHHS

KOMITETCHIIUH

OIIK-4.1: Ucnonb3yer | OOyyaromnuiicss yMmeeT: onpeAeNnsiTh U PACCUYUTHIBATH MapaMeTphl TUHEHHBIX U

OCHOBHBIE  TOHSITUS U | HEIMHEWHBIX YJIEKTPUUECKUX IIENeH TOCTOSHHOTO U MEPEMEHHOTO TOKA.
3aKOHBl  JIMHEHHBIX  H
HEJIMHENHBIX nenei
MTOCTOSIHHOTO u
MIePEeMEHHOTO TOKa
Ilpumepul 3a0arnuii

3agaya 1 B wenu (puc. 1) DJIC ucrounuka E = 37,5 B, BHyTpeHHee CONpPOTHBIIEHHE 7y = 0,6 Om.
CompotuBneHus norpebureneit: Ry = 2,4 Om, R, = 4,8 Om, R; = 7,2 Om. Omnpenenuth TOK B IICTIH,
HaIpPsDKEHUE Ha 3aKMMaX MCTOYHUKA U MOTPEOUTENeH, a TaKKe MOIIIHOCTh UCTOYHUKA SHEPTUU U MOIIHOCTD
BCEX MOTPEOUTEIICH.

Puc. 1.
3anava 2. Uctounuk snepruu ¢ IJC E = 120 B u BHYTpeHHUM CONPOTUBIIEHUEM Iy = 2 OM (puc. 2)
BKJIIOYEH B LieNb, B KoTopod R; = 18 Om, R, = 100 Om, R; = 150 OM. BpiuucinuTh TOKM B BETBSX,

HaIpsKCHUA Ha 3aXKUMax HOTpe6I/ITeHeI>'I N HNCTOYHHKA, a TakKXKE€ MOIIHOCTHM MHMCTOYHHKA H BCEX
OTpeOuTEeICH.




Puc. 2
3amaua 3. Haiitu pacnpeneneHne TOKOB B cxeme (puc. 3), eclid MPHIOKEHHOE HanpspbkeHue Ha Bxone U =
230 B, a conpoTuBiaeHUs! y4acTKOB cXeMbl 7] =1y = 0,5 OM; 3 =8 OM; ry = 12 OM; rs =rg =1 Om; 17 =2
OmM; rg =15 OMm; r9 =10 Om; 19 = 20 Om.

OIIK-4.1: Hcnonssyer | OOy4Jaronuiicss BiaJeeT: HaBbIKAMHW HW3MEPATHh IMapaMeTphl JUHEHHBIX U
OCHOBHBIC  TOHSATHUSA U | HEJIMHEUHBIX ANEKTPUUECKUX Lerneu; HaBBIKAMU MOJIb30BATHCS
3aKOHBl  JIMHEWHBIX U | COBPEMEHHBIMU U3MEPUTEIBHBIMU CPEICTBAMM.

HEJIMHENHBIX nenei

MTOCTOSIHHOTO u

MEePEMEHHOT0 TOKa

3anava 4. B karymike (puc. 4), ”HAYKTUBHOCTh KOTOpoii L = 15 MI'H u akTHBHOE conpoTuBieHue » = 5 OwM,
npotekaer Tok i = 10sin500¢. Onpenenuth neHCTBYIOIIME 3HAYEHHS TOKAa W HANpPSKCHHS; HANMCaTh
BBIp@)KEHHE JJI1 MTHOBEHHOT'O 3HAUEHUS HAIPSHKEHHUS, IPHIIOKEHHOTO K KaTYIIKE; OMPeNeIUTh MOITHOCTbD,
noTpedIsieM KaTyIIKON; HIOCTPOUTh BEKTOPHYIO JUarpammy.

e()(]

3amaua 5. K nenwm, cocrosieit u3 aktuBHoro » = 10 Om, uagyktuBHoro x; = 50 OM u emxoctHoro x¢ = 30 Om
conpoTuBiieHuil (puc. 5) mpunoxeHo HampsbkeHue u = Upsinot = 310sin314¢. Onpenenuts neicTByrOIIEe
3HAYEHUE TOKA B LIEMH; HANMCATh BBIPAXKCHWE MTHOBEHHOT'O 3HAYEHHSI TOKA B LIEMM U MTHOBEHHOTO 3HAYCHHE
HAIPSHKCHUST Ha KKIOM U3 IPUEMHHUKOB; OIPEACTUTh aKTUBHYIO, (DUKTUBHYIO U KaXKYIIIYIOCS MOIITHOCTH IIETIH.

Puc. 5

3amaua 6. B xaxnyro ¢a3y TpexdazHOH UYeTHIPEXIPOBOJHON CETH BKIIOYWINA COTPOTUBIICHUS TakK, Kak
noka3aHo Ha puc. 6. Cxema umeet cienyromue napametpsl: U, = 380 B, r; = 6 Om, xc = 8 OMm, 1, = 16 Om,
x, = 12 Om, r3 = 10 Om. OmpenenuTh: NUHEHHBIE TOKM, YTJbI ciBUTa (a3, TOK B HYJIEBOM IIPOBOJE,
AKTHUBHYIO, PEaKTUBHYIO U MOJHYIO MOUTHOCTH TpeX (a3. [locTpouTs B MacuiTabe BEKTOPHYIO TUarpaMmy.




Puc. 6

OIIK-4.5: [TpoBoaut | OOyuaromuics yMeeT: OnpenessaTh U PaCCUMTHIBATh MMAPAMETPhI MIEPEXO0THBIX
pacuer " aHaJIU3 | MPOIECCOB B ANEKTPUUECCKUX LICTISX.

napaMeTpoB OCHOBHBIX

XapaKTEePUCTUK

JNEKTPUYECKUX Lened u

IEKTPUUECKUX MAIIUH

Ilpumepwr 3a0arnuii

3anmaga 7. J{s oneKTprUecKoi menu, IpeICTaBICHHON Ha pUC. 7, HE0OX0IUMO:

— € IOMOIIBIO BOJBTMETPA M aMIIEpMETpa OINPEACIIUTh HAIPSKEHUE Ha PE3UCTHBHBIX 3JIEMEHTAX U TOK,
MPOTEKAOLINN 10 LETIH;

— MCMOJb3Y$ MOJTYUYEHHbIE 3HAYEHUS TOKA U HAIIPSHKEHUH ONPEEIUTh MOIIHOCTh UICTOYHHUKA.

R : —{ |—o

—o @
Puc. 7
3anaua 8. J[J1s1 9eKTpHUECcKOM LenH, IpeCTaBICHHOM Ha puc. 8, HE00X0AUMO:
— C IIOMOLUIbIO AMIIEPMETPA ONPENEIUTh TOK, IPOTEKAIOLINH MO LEMH;
— € IOMOUIbKO OMMETpPA 3aMEPUTH CONIPOTUBIIEHUS PE3UCTOPOB;
— MHCIOJIb3Ysl MOJYYEHHbIE 3HAUYEHUs TOKA M CONPOTHUBICHHUS PE3UCTOPOB ONPEACIUTh HAINPSHKEHUE
VCTOYHUKA.

Rl RZ
+ o— 1
R4 R3
—o— 1
Puc. 8

3anava 9. J{1s snexTpuueckoi menu, mpeacTaBiIeHHON Ha puc. 9, He0OX0AUMO:

— UCHOJIb3Yysl ABYXKaHAJIBHBIM ocuwiorpad ONMpeaeauTh aMIUIUTYIAHbIE 3HAYCHUS HANPSHKEHUNW Ha
PE3UCTHBHOM M €MKOCTHOM 3JIEMEHTaX;

— U3MEHSS YaCTOTY HAMPSIKEHUS] UCTOUHMKA MUTAHUSA JOOUTHCS PABEHCTBA HAIPSHKEHUN HA PE3UCTOPE U
KOHJIEHCAaTOpe, 3a(UKCHpPOBAaTh 3HAYCHHE 4YaCTOTBl M OIPEACIUTh CONPOTHUBIICHHE KOHJIEHCATOPA,
UCIIOJIB3YS €r0 EMKOCTb.

Kanan 1 Kanan 2
I /
| '
~ R C
O
Puc. 9

3anmaga 10. s aeKTpudecKoii ey, mpeAcTaBieH o Ha puc. 10, Heo6x0auMo:
— WCHOJB3ys JBYXKaHAIBHBIA ocHuuiorpad ONpeNeiIuTh W 3apHUCOBATh OCIHMUIOTPAMMBI M3MEHEHHSI




HaHpiI)KCHI/II\/II Ha PCAKTUBHBIX 3JICMCHTAX;
— 3a CYCT U3MCHCHUA YaCTOThl HAIPSXKCHUA MCTOYHUKA MHUTAHUA I{O6I/ITI)C$I PE30HAHCA HAIIPSXKCHUA U

Sa(l)I/IKCI/IpOBaTB AMIIIUTY IbI HaHpH)KeHI/Iﬁ Ha 3JICMCHTAX, TaK K€ 4aCTOTY pC30HAHCA.
Kanan 1

Puc. 10
OIIK-4.5: ITpoBoaut | OOGyyaromuiics BIIAZ€eT: HABBIKAMH HM3MEPATH MapaMeTPhl JJIEKTPUUECKUX
pacueT U aHanmu3 | 1erneid, B KOTOPBIX HAONIOMAIOTCS TEPEXOJHBIC MPOIECChl; HaBBIKAMHU
mapamMeTpOB OCHOBHBIX | ITOJIB30BATHCSA COBPEMEHHBIMU H3MEPUTEIBLHBIMU CPEICTBAMH.

XapaKTCPHUCTHUK
QJICKTPHUUYCCKUX ueneﬁ n
OJICKTPHUYCCKHUX MAIlINH

3amaua 11. [ly1st aneKTpUyYECcKOM e, IpeICTaBIeHHON Ha puc. 11, HeoOXoauMmo:

— HCIIOJIB3YS aMIIEPMETP M BOJIBTMETP 3aMEPHUTh (Pa3HbIC TOKH M HANIPSDKCHUS BO BCeX (Da3ax HArpys3Ku;
— OTCOCAMHHUTH HEHUTPAJILHBIN IPOBOJ] OT MOTPEOUTEIS U IOBTOPUTH U3MEPEHHS TOKOB M HAPSDKCHHUIA;
— cJIeNaTh BBIBOJI 00 U3MEHEHHUE peXUMa MUTAHUS Tpex(a3HON HArpy3KH.

o LI
B Ry
o————— [ 1—4¢
C R,
o—— 11—+
N

Puc. 11

3anaua 12. Jlns 5IeKTpUYECKOH LIenu, MpeICTaBIeHHON Ha puc. 12, Heo6X01uMo:

— HCIIOJIb3YsI aMIIEpPMETP U BOJIBTMETP 3aMEPUTh HAIPSHKEHHUS U TOK HA IPEJCTaBICHHBIX HEJIMHEHHBIX
DIIEMEHTAX;

— TIOCTPOUTH BOJIbTAMIIEPHBIE XapAaKTEPUCTUKU HEIMHEMHBIX D3JIEMEHTOB M 10 HHUM OIpPENEIHUTh
HaNpsUKEHUE NCTOYHMKA;

— HCIOJIb3Ys BOJIbTAMIIEPHYIO XapaKTEPUCTHKY OJIHOTO W3 HEIMHEHHBIX 3JEMEHTOB OIpPEAEIUTh €ro
CTaTHUYECKOE COIIPOTUBIICHUE.

Puc. 12
3anaua 13. Jlns 2IeKTpU4eCKO# ey, MpecTaBIeHHOH Ha puc. 13, Heo6xoaumo:

— 3aIaBIIMCh MHTEPBAJIOM HM3MEHEHUS HAINpPSOKEHUS W U3MEHSA €ro C MOMOINbI0 MCTOYHMKA MUTAHUS
M3MEPUTH C MIOMOIIBI0 aMIIEPMETpa TOK B BHIOPAHHBIX TOUYKAX;

— MOCTPOUTH BOJIbTAMIIEPHYIO XapaKTEPUCTUKY UCCIETyEMON HETMHEMHOM ey,

— ONPEJSIUTh MOMEHT YPaBHOBEIIHMBAS TJIeY HETMHEHHOT0 MOCTa U OSICHUTh JaHHBIN 2P QeKT.




Puc. 131Ipumepwi 3a0anuti

3anava 14. Karymka HHAYKTUBHOCTH C aKTUBHBIM COIpOTUBIEHUEM R = 5 OM 1 MHIYKTUBHOCTHIO L = 50
M['H BKJIIOYaeTcs B CeThb NOCTOSIHHOrO Toka ¢ HampspbkenueM U = 110 B (puc. 14). VYcranoButh
3aBUCUMOCTb U3MEHEHUS NEPEXOAHBIX TOKA Inep(f) B KATyHIKE M HANPSKEHUS Upep(f) HA KaTyIIKe IIPU
nepexoHoM rpotiecce. OnpeaenuTh SHEPrui0 MarHUTHOTO MONST A; KaTyIIKU JJii MOMEHTa BPEMEHH,
PaBHOTO NTOCTOSIHHOM BPEMEHU JIEKTPUYECKON LEenH (¢ = T), NOCIE BKIOYEHMs BhIKIIIoUaTens K.

.\ Inep >‘,1< R

U L

Puc. 14

OIIK-4.6: Hcnons3yer | OOyuarommiicss  yMeeT: ONpelNeNiaTh H  PAaCCUUTHIBATH  MapaMeTphl
METOAbl  aHajM3a Ul | SJIEKTPUUYECKUX LeMel, B KOTOPhIX HaOJII0Jat0TCsl IEPEXOJHbBIE TPOLIECCHI.
pacuera TEPEeXOAHBIX U
yYCTaHOBMBILIUXCS
MPOLECCOB B JIMHEMHBIX W
HEJIMHENHBIX
DIIEKTPUYECKHX IIETIAX

3agaya 15. Dnektpuueckas IeNb COCTaBJIeHa W3 KOHJEHcAaTtopa, eMKOCTh kotoporo C = 200 Mk,
COEJIMHEHHOTr0 TocienoBaTenbHo ¢ pesucropom R = 50 Om (puc. 15), moakimroyaeTcsi K HCTOYHHUKY
nocrosgHHoro Hanpsbkenua U = 100 B. YcTaHOBUTB 3aBUCHMOCTB TOKA inep(f) B LIENTU U HANPSKEHUS Ucpep(?)
Ha O00KJIa/IKaX KOHACHCATOpa B (DYHKIIUU BPEMEHHU.
lnep R
+ o—=>—1 1

U =—C
_ ———
Puc. 15

3amaua 16. JIByX>KWIbHBIA Kabenb, eMKOCTh KoToporo C = 1,5 MK® U CONMPOTHBIICHUE KAXKAOH KUIbI 7 =
0,8 OwM, BritowaeTcs Ha noctostHHoe HampsbkeHue U = 500 B. OnpenenuThs HadaibHOE 3HAYEHUE TOKA U
BpEMH ¢}, B TEUEHNE KOTOPOTO TOK CHaiaeT a0 2 % CBOEro HauajabHOI'O 3HAYEHUS.
3amaua 17. B nenu, nzo0pakeHHoi Ha puc. 16, MomeHTy ¢ = 0 MpeAIIecTBOBAI YCTAHOBUBIIUNUCS PEKUM
noctosiHHOro TokKa. IIpu # = 0 3amkHyiics koHTakT K. HaiiTh Haya/ibHbIe 3HAUE€HUS TOKA B MHIAYKTUBHOCTH U
HaNPsDKEHUH Ha EMKOCTSX U UX NEPBBIX IPOU3BOJHBIX.

"

Puc. 16




OIIK-4.6: Ucnone3yer | OOyyarommumiicss Bnajeer: HaBbIkaMu 00pabaThIBaTh pe3ynbTaTOB U3MEPECHHS,
METOJIbl ~ aHajuu3a  JUIA | ITOJYYEHHBIE B IPOILIECCE UCCIICIOBAHUS AIEKTPUUECKUX LIETICH.

pacuera NEPEXOJHBIX U
YCTaHOBUBILIHUXCS
MPOLECCOB B JIMHEUHBIX W
HEJIMHEUHBIX
AIEKTPUUYECKUX LEIX

3amaua 18. [yt oneKTpUYeCcKOM 1enu, IpeICTaBIeHHON Ha puc. 17, He0OX0IUMO:

— HWCHOJB3ys JBYXKaHAIbHBIA ocumwmiorpad 3adukcupoBaTh NEPEXOAHBIM MPOLECC H3MEHEHHS
HaIPsKEHUST HA EMKOCTHOM DJIEMEHTE;

— MCTOJb3Y4 NMapaMeTphl Pe3UCTOpa U KOHAEHCATOPa PACCUUTATh TOCTOSIHHYIO BPEMEHU 1IETIH;

— Ha OCHOBAHUH HOJ'Iy‘—IGHHOfI OCHI/I.]'IJ'IOl"paMMBI OHpeJIeJ'H/ITI) HOCTOSIHHYIO BpeMeHI/I oernm n CpaBHI/ITB cc C
pacueTHO. CrenaTh BHIBOJIBI.

Kanan 1 R Kanaa 2
ocyutozpada _ocyuioepagda

10, (1) T (0

L >

e(?) - (1)

I
Puc. 17

3amaua 19. Jlyist anekTpuyYecKoi 1enu, IpeIcTaBIeHHON Ha puc. 18, HeoOX0oauMo:

— WCMONB3ys JABYXKaHAIBHBIA ociuiorpad 3aduKkcHpoBaTh TEPEXOTHBIA MPOIECC H3MCHCHHS
HaIpsKEHUS Ha WHIYKTUBHOM DJIEMEHTE;

— UCIOJIb3ysl TapaMeTpbl Pe3UCTOpa M KATYIIKM HMHIYKTUBHOCTH PACCUUTATh TEOPETUYECKOE BpeMs
OKOHYAHHS TIEPEXOHOTO MPOIIecca;

— Ha OCHOBAHUU MOJIYYEHHOM OCHMIIJIOTPAaMMBbI ONPEIEIUTh TPAKTUYECKOE BPEMS OKOHUAHHUS MEPEXOTHOTO
Ipoliecca ¥ CPaBHUTh €0 pacueTHBIM 3HaueHHueM. CrienaTh BHIBOJIBI.

Kanan 1 Kanan 2
ocyuroepagpa R ocyuaozpaga
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e (1) u, (1) L
Puc. 18

3amaua 20. 1y1st oneKTpUYECKOM 1ernu, IpeICTaBIeHHON Ha puc. 19, HeoOXxoaumo:

— HCMHONB3ys JABYXKaHaJIbHBIA ociuiorpad 3adukcupoBaTh NEPEXOTHBIA MpoOLECC U3MEHEHHS
HANPSDKEHUS Ha HHIYKTUBHOM W €MKOCTHOM DJICMEHTAX;

— C TOMOIIBIO ocImIorpada U3MEepUTh MEpUoa 3aTyXaHUs KoJdeOaHWW U BBIYUCIUTH 3HAUYEHHE YACTOTHI
STHX KOJICOaHMIi;

— W3MEHsIsl COMPOTHUBJICHHE PE3UCTOpa U OTCISKHBAHHS MO ocuuiuiorpady, JOOUTHCS arnepuogIudecKoro

3aKOHA U3MCHCHUSA HaHpﬂ)KeHI/Iﬂ Ha KOHJACHCATOPC.
Kanan 1
ocyuroepaga R

u, (1) L

Kanan 2
_ocyuroepaga
Fa

hd ”C T x ZIE)




2.3. HepequL BOIIPOCOB JI1 ITOATOTOBKHA 06yqa1011114xc51 K HpOMe)KYTOqHOﬁ aTTeCTaluu

Bormnpocs! u1st TOArOTOBKH K 3a4€Ty
. [IpenmeT 351eKTpPOTEXHUKHU
. [IpuMeHeHune 31eKTpuIeCcKoil SHEPrun
. [lonyuenue rneKTprUuecKo SHEPTHU
. [loHsiTHE ANEKTpUYECKHUE IIETIH U €r0 COCTaB
. TOK B DIEKTpUUYECKOMN LENH
. OJC u HanpspKeHUe B SJIEKTPHUECKOH 1eTH
. Uctounuk DJIC 1 UICTOYHUK TOKa
. 3akoH OMa 1l yyacTKa Lenu
9. DnexTpuuecKoe CONpPOTUBICHUE
10. 3akon Oma a1 3aMKHYTOH 1LIenn
11. DHeprus 1 MOUTHOCTB JIEKTPUUECKOIO TOKA
12. 3akon [xoyns — Jlenua
13. 3akonbsr Kupxroda
14. TlocnenoBaTenbHOE COEAMHEHNE TOTpEOUTEEH
15. IapannenbHoe coeTMHEHUE NOTpeOuTeNen
16. DnekTpoTeXHUYECKHE YCTPOICTBA CHHYCOUJATBHOTO TOKA
17. Ilonyuenue ungykrupoBanHoit DJ1C
18. Bennuuna u Hanpasienne uuaykrupoBannoit 3/1C. I1pasuno Jlenua.
19. DneMeHThI 3JEKTPUUECKOM e CHHYCOUAAIBHOTO TOKa
20. ITomyyeHue CUHYCOUIATBHOTO HAIPSHKEHUS M €T0 MapaMeTphbl
21. PaznuuHble peICcTaBICHHUs] CHHYCOMJATBHBIX BETUYNH
22. 3akoH OMa B KOMILIEKCHOH (popMe JJIsi pe3UCTUBHOTO, MHAYKTUBHOTO H €MKOCTHOTO 3JIEMEHTOB
23. IlocnenoBarenbHoe coequHenne RL anemenToB
24. ITocnenoBarenbHoe coequuenne RC 3i1eMeHTOB
25. [MapamnensHoe coenunenue RC snemenToB
26. IlapannenbHoe coenuHenrue RL anemeHnToB
27. Pe3onaHc HampspKeHUM npu nocienoBareabHoM coeunennn RLC snemenToB
28. Pe3oHaHC TOKOB npu napaieabHoM coequneHnu RLC aneMeHToB
29. Pe3oHaHC B CII0KHOI Lienn
30. IIpeoOpa3oBaHue SHEPrUU B DIEKTPUUECKON Ienu. MrHOBEHHasi, aKTUBHAs, PEaKTUBHAS U TIOJHAS
MOIIIHOCTHA CUHYCOMIAJIBHOTO TOKa
31. Koadpumuent momuoctu. Kommnencanus ko3 uiinenTa MOIHOCTH
32. DnexkTpruyecKue 1enu HECUHYCOUAAIBHOTO TOKa
33. Crioco0ObI M300pakeHHSI HECUHYCOUIATBHBIX TEPHOINYECKIX (DYHKITHI
34. [loHsiTHE 0O TAPMOHUYECKOM COCTAaBE HECHHYCOUJAIBHBIX JIEKTPUUECKUX BEIIMUNH
35. Pa3noxeHne HeCHHYCOUABHBIX JIEKTPUUECKUX BEJTMUYUH HA TAPMOHUYECKUE COCTABIISIONINE
36. BrnusHue xapakrepa 1€y Ha TapMOHUYECKUNA COCTaB TOKa
37. JleiicTBytoLIeEe 3HAYEHNE HECUHYCOUIANIbHBIX BEJIMUNH
38. MOmHOCTh B IIENH HECUHYCOUAAIBHOTO TOKA
39. Pacuer 351eKTpUUYECKUX LEeNed HECUHYCOMAAIBHOIO TOKA
40. TIpenmymecTBa Tpexa3zHbIX LEnei
41. Co3nanue Tpexha3zHOi SHEPTHUH
42. CoenvHeHNE UCTOYHHUKA S3HEPTUU U IPUEMHUKA 10 CXEME «3BE31a»
43. CoenvHeHUE UCTOYHHUKA SHEPTUU U TIPUEMHHUKA 10 CXEME «TPEYTrOIbHUKA)
44. MomHocTh Tpex(}a3Horo ToKa
45. 3mepeHune akTHBHOW MOIITHOCTH TpeX(a3HOH CUCTEMBI
46. ABapuifHbIe PeKUMBI B TpeX(a3HBIX IETIAX
47. OcobOble CBOWCTBA HEIMHEUHBIX JIEKTPUUECKUX TeTeh
48. DIIeMEHTBI AJIEKTPUUECKOM 1IETH C HETMHEUHBIMU CONPOTUBIICHUSMHU, UX TTAPAMETPHI U XapaKTEPUCTUKHU
49. CuMMeTpHUYHBIE 1 HECUMMETPUYHBIE XapaKTEPUCTUKU AIIEMEHTOB C HETUHEHHBIMU COMPOTUBICHUSIMU
50. nepuuoHHbIe U O€3bIHEPIIMOHHBIE JIEMEHTBI C HEJIMHEHHBIM COMTPOTUBICHHEM
51. BeinpsimieHre nepeMeHHOro TokKa
52. CrnaxuBaHue MyJbcaluy puiabTpamMmu
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53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

1
2
3
4
5.
6
7
8
9

OcHOBHBIE OIpeIeNIeHUs U KIIacCU(UKALIUS YEThIPEXIOIIOCHUKOB
CucTeMbl ypaBHEHHH YETHIPEXITOIOCHUKA

YpaBHEHUs YETHIPEXIIOIIOCHUKA B (hopme ||A||
XapaKkTepuCTUIECKHE TTapaMeTPhl YE€THIPEXTIOTIOCHUKA

CxeMbl 3aMelIeHNs] YEThIPEXITOIOCHUKA

AKTHUBHBIN YETBIPEXIIOIOCHUK

Ilepenatounas pyHKIUSA

KackaznHoe coetnHeHNE YeThIPEXTIOIIOCHUKOB

YpaBHEHUS CIOKHBIX YETHIPEXITOTIOCHUKOB

OnexTpuueckue GUIbTPbI

BOHpOCBI IJId TIOATOTOBKU K 9K3aMCHY

. Bo3HUKHOBEHME MEPEXOIHBIX MPOLECCOB

. 3aKOHBI KOMMYTAIIMU ¥ HaYaJbHbIC YCIOBUS
. YCTaHOBUBIIHICS ¥ CBOOOAHBINA PEKUMBI

. IlepexoHbIil mpouece B nenu r, L

[lepexoansiit npouecc B uenu r, C

. [lepexoausiii nponecc B uenu r, L, C
. Pacuer nepexogHoro npouecca B pa3BeTBICHHOM LIETIH
. YCTOMYMBOCTH JIEKTPUUYECKUX IETIEeH. Y CTOMUUBOCTD B «MaJIOM» U «OOJIBIIIOM).

AHanu3 yCTOMYMBOCTH MpocTeimux akTuBHBIX wLemned. Kpurepun ['ypsBuma, MuxaiinoBa, HaiikBucra.

YacToTHBIE XapaKTEPUCTUKHU

10.
11.
12.
13.
14.
15.
16.
17.

18

19.
20.

OCHOBHBIE CBEJAEHHS O MATHUTHOM I10JIE

OcCHOBHBIE BEJIMYHMHBI, XapaKTEPU3YIOIIINE MAarHUTHOE T10JIE

3aKoH MoJHOTO TOKa B qudpepeHnnanbaon hopme

Cwiel B MarHUTHOM T10J1€. JIeHiCTBME MarHUTHOTO TIOJISI HA BEIIECTBO
MaruutHag nens. 3akoH OMa 1j1g MarHuTHOH LiENU
HamaramunBanue ¢eppoOMarHUTHBIX MAaTEPHUAIOB

CpoiicTBa eppOMarHUTHBIX MaTEPUAIIOB

DNeKTpoOMeXaHUYEeCKOe IEMCTBUE MAarHUTHOTO TOJIS

. MeTroauka pacdyeTa MarHUTHBIX LIETICH

HepasseTrBieHHass MmaraHuTHas 1enb. PacueT Hepa3BETBICHHOW LIENU
Karymika ¢ MarHuTonpoBOJIOM B IIENU NepeMeHHOro Toka. [loHATHEe 00 WaeaJn3MpOBaHHOW KaTYIIKE C

MaramTonpoBoaoM

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

1p
31

32.
33.
34.
35.
36.
37.
38.
39.
40.

41

[Iponieccyl HaMarHMYMBaHUSI MArHUTOIIPOBOJIA UACATU3NPOBAHHON KaTYyIIKU
VYpaBHEHMUSI, CXEMBI 3aMEIIEHHS U BEKTOPHbBIE IMarpaMMbl peabHON KaTyIIKU ¢ MAarHUTOIPOBOJIOM
MomHOCTh NOTEPH B MArHUTOIIPOBO/IE

BonbT-aMnepHast XxapakTepuCTHKa KaTyIIKH ¢ MArHUTOIIPOBOJIOM
B3anMOMHIYyKTUBHOE CONPOTUBIIEHUE

Pacuer anekTpuyeckux Leneu ¢ B3aMMHON MHIYKTUBHOCTBIO
Tpanrchopmarop 6e3 GeppOMarHUTHOTO CEpICUHUKA

IlepBruHbIe MapaMeTpbl OJHOPOAHON JIMHUU

Huddepennnanbable ypaBHEHUS I OTHOPOAHOMN TMHUU

Pemenune ypaBHEHUI TMHUM C pacHpeleleHHBIMU NTapaMeTpaMH IpU YCTAaHOBUBIIEMCS CHHYCOUIAIbHOM
olecce

. IleroyeuHslil SKBUBAJICHT PETyJIIPHOM JIMHUM IIepe1adu

beryiue BoHbI

XapakTepUCTUKNA OJHOPOIHOM TuHUK. Henckaxaroei JTMHuu

Jluauu 6e3 morephb

MouHOCTb, IepeHocuMast OETyIMMH BOJIHAMH BJIOJIb JIMHUH TI€peIadn
DIIEKTPUYECKUH 3apsi

HanpskeHHOCTD 371€KTPOCTaTUUECKOI0 OIS

be3BuxpeBoit xapakTep 3JIEKTPOCTATHYECKOTO MOJIS

DNEeKTPUYECKUM MOTEHIIAT

I'paduaeckoe n300pakeHNE AMEKTPOCTATUUECKOTO TTOJIS

. BexTop nonspu3zoBaHHOCTH



42. Teopema I'aycca. YpaBuenus Ilyaccona u Jlanaca

43. IIpoBOIHUKH B 3JEKTPOCTATHUECKOM IOJI€E

44. DHeprus B3aMMOACHCTBHSI TOUEUHBIX 3aPSKEHHBIX TEIl

45. DHeprus MeKTPOCTATUUECKOTO OIS

46. Cuiibl, I€UCTBYIOIIME B SJIEKTPUUECKOM I10JI€

47. IlonHbIN ANIEKTPUYECKUI TOK

48. JluBepreHuus mIOTHOCTH TOKA MPOBOJAUMOCTH (ypaBHEHUE HETIPEPHIBHOCTH)
49. l1a ypaBHeHus: MakcBeia

50. ITonHas cuctema ypaBHEHUU 371€KTPOMArHUTHOTO MOJIS

51. Teopema YmoBa-IloliTunra

52. U3ny4deHne 31eKTPOMarHuTHBIX BOJIH

53. MOIIHOCTh ¥ CONPOTHUBJICHUE U3TyUCHUS

54. OCHOBHBIE OIPEAEIICHUS INIOCKON AIEKTPOMATHUTHON BOJIHBI

55. YpaBHEHUE ITOCKOW BOJIHBI

56. UccnenoBanue mIOCKUX BOJIH

57. IlepeMeHHOE ANEKTPOMAarHUTHOE TOJIE€ B MPOBOIAIIEH Cpenie

58. SIBnenue moBepxHOCTHOTO d(hPekTa

59. AKTUBHOE U BHYTPEHHEE UHIYKTUBHOE COMPOTUBIIEHUS IPOBOIOB

60. ConpoTuBlieHHE TPOBOJIa IPU PE3KOM MPOSBICHUH MOBEPXHOCTHOTO 3 dekTa
61. [ToBepXxHOCTHBIH 3(HEKT B MACCUBHBIX MTPOBOJIAX U3 (PEPPOMArHUTHOTO MaTepHraa
62. AKTUBHOE U BHYTPEHHEE NHIYKTUBHOE CONPOTUBIICHUS LIMJIMHIPUUECKUX MPOBOAOB KPYIJIOr0 CEUEHUS
63. DeKTpOMarHuTHOE SKPaHUPOBAHUE.

Y4eOHbIM TIIaHOM B 3 ceMecTpe IpeaycMoTpeHa KypcoBas pabora. KypcoBas paboTa BBIIOIHAETCS 1O
Teme — «MeToJibl pacyeTa JIMHEHHBIX AJIEKTPUYECKUX Iemnei». Llenpio KypcoBoil paboThl SBISETCS YCBOECHUE
CTYJEHTaMM OCHOBHBIX METOJIOB pacuera »3JIEKTPUYECKHX Ienel ¢ HEe3aBUCUMBIMU U 3aBUCUMBIMU
HMCTOYHUKAMHU.

s pacuera KypcoBoil paOOThI HCIONB3YIOTCS CIEAYIOLIUE UCXOIHBIE JaHHbIE: SJIEKTPUUECKasl CXema,
pacder KOTopoit He0OX0IUMO OCYIIECTBUTH; MapaMeTpPhbl aKTUBHBIX U PEAKTUBHBIX 3JIEMEHTOB; THI UCTOYHHKA
ANEKTPUYECKON SHEPTUU (MCTOUHUK TOKA WJIM HAIPSKEHUS) U €ro apaMeTphl.

Ha ocHoBaHMM HCXOAHBIX JaHHBIX B KypcOBOW paboTe HEOOXOIUMO pacCUUTaTh: COMPOTHUBIICHUS
PEaKTUBHBIX 3JIEMEHTOB; UCIOJb3Ysl METOJl KOHTYPHBIX TOKOB WJIM Y3JIOBBIX HAIIPSDKEHMSI pacCUMTaTh TOKU B
BETBSIX; MPOBEPUTH MPABUIBLHOCTH PACUETOB, COCTABUB OalaHC MOIIHOCTH; AJIS OJIHOM M3 BETBEU paccuuTaTh
TOK HCIIONB3Yysl TeopeMy 00 SKBHBAJCHTHOM HMCTOYHUKE HAINPSDKEHUS WIH TEOpeMbl 00 3KBUBAJIEHTHOM
HUCTOYHUKE TOKA; BHIOPATh OJUH M3 KOHTYPOB CXE€MbI M MOCTPOUTH BEKTOPHYIO AMArpamMmy; AJI OJHOTO U3
TOKOB CXEMbI M HaIIPSDKEHUS MEXAY ABYMsI y3JaMH CXEMbI IOCTPOUTh BPEMEHHBIE TUarpaMMbl 3a/1aBIIUCH
WMHTEPBAJIOM U3MEHEHHS BpEMEHHU.

KoHnTponbHbIe BOMPOCH! AJ1sl HOATOTOBKH K 3alIUTE KYPCOBON pabOThI
1. Y3 xakux 37I€MEHTOB COCTOUT 3JIEKTPUUECKas LIETb?
2. YTo Takoe UCTOYHUK U UCTOUYHMK HaNpsLKEHUs. B yem ux oTnnuus u ¢xoacTBo?
3. Uto Takoe BHEIIHAS XapaKTepUCTUKA UCTOYHUKA HAMPSDKEHUS U TOKa?
4. B uem oTan4Me «UA€anbHOr0 UICTOUYHUKA» OT «PEalbHOr0 UICTOUYHUKA»?
5. Kak BiusieT Ha mapamMeTpbl pe3UCTUBHOTO 3JIEMEHTA U3MEHEHUE TEMIIEPATYPhI?
6. Kakoii mpoiiecc MOAeIMpyeT pe3UCTUBHBIN JI€MEHT?
7. Yto moka3bIBaeT TaKOM MapaMeTp Kak IUIOTHOCTH Toka? B ueM ona uzmepsiercs?
8. UeMm oTninuaercs HanpspbkeHue ot J1C?
9. Uem 00yCIIOBIEHO BHYTpEHHE CONPOTHUBJIICHHE MCTOYHMKA? B Kakux ciyyasx 3THM NapaMeTpoOM MOKHO
npeHeopeun?
10. B kakux ciyyasx IpH pacuere 3JIEKTPUUYECKUX IENel Jydlle MOJIb30BaThCsS CONMPOTUBICHUEM, a B KAKHX
MPOBOJUMOCTbHIO?
11. JlaiiTe moHsATHE NMPOBOJHUKAM, AMIJIEKTPUKAM M IMOJyNpOBOJHUKAM. Kakoe OCHOBHOE pa3ivuue MExIy
3TUMH BEIECTBAMU?
12. Cxonbko popMynupoBok 3akoHa Oma? B kakux ciaydasx UX NPUMEHSIOT?
13. JIns KakuX 2JIE€KTPUYECKHUX LeNeHd MOXKHO TPUMEHHUTH 3aK0oH Jlkoynsa-Jlenma?
14. Kak 3Byuat 3axonsl Kupxroga? Bo Bcex i 1ensix npaBOMepHBI 3TH 3aKOHbI?



15. HazoBuTE OCHOBHBIE CIIOCOOBI COEAMHEHHS PE3UCTUBHBIX 3JIEMEHTOB B AJIEKTPUUECKOM 1enu?

16. [lng 4ero oCyIIECTBISIOT MEPEXOJA OT COSAMHEHHUS 3JIEMEHTOB IO CXEME «3Be3/la» K SKBHUBAJCHTHOMY
«TPEyTOJIbHUKY» U Ha 000pOT?

17. OnummTe anropuT™M pacdera LENU IO METOAYy «CBEepTKM». CKOJIbKO HCTOYHUKOB MOXET OBITh B
paccUnUTHIBAEMON CXEME B JJAHHOM cilydae?

18. OnumuTe aaropuT™M pacyeTa 3JIEKTPUUECKOW CXeMbl MO MeToabl «ypaBHeHus Kupxroday». Kakoe
KOJIMYECTBO YPABHEHUM COCTABIIETCS IO IEPBOMY M BTOPOMY 3aKOHY?

19. Onummre anropuT™ pacuera JIEKTpUdeckoil cxeMbl o MeTony «KoHTypHBIX TOKOB». Uem oTinyaroTcs
KOHTYPHBIE TOKH U PEAJIbHO MPOTEKAIONINX B LENH?

20. OnumuTe aaropuT™M pacuera IEKTPUUECKON CXEMBI 110 METOY «Y3JI0BbIX MOTEHIHAIOBY. C KaKoi LeNblo
OCYIIECTBIISIOT 3a3€MJIEHUE OJTHOTO y371a?

21. OnuuuTe aaropuT™M pacdera 3JIEKTPUUECKON CXEMBI 110 METOAY «3KBUBAJIEHTHOTO reHeparopa». B kakom
CJIy4ae UCKOMBIM TOK IOJY4YaeTCsl CO 3HAKOM «MHHYC»?

22. Yro Takoe moTeHUUanbHas auarpamMa. Ha mpumepe mokakute, Kak MOYKHO MOCTPOUTH MOTEHIMAIbHYIO
auarpammy.

23. Uto mokaspIBaeTcs 6amaHc MOMIHOCTU? B kakux cirydasx 0ajaHC MOITHOCTH MOXET HE COMTHCH?

3. Meronuyeckue MaTepuaibl, ONpeAeSIONIne IPoueaypy U KpUTEpUH OLICHUBAaHUS CPOPMHUPOBAHHOCTH
KOMIIETEHIIMH IPU IPOBEIEHUH TPOMEXYTOUHOM aTTecTaluu

3aueT U 3K3aMeH 0 TUCIUILIMHE MPOBOJATCS B YCTHOM (hopme. buners! g npuemMa 3auera v dK3aMeHa
JOJDKHBI OBITH YTBEPXKICHBI (MJIM TIEPEyTBEPKIACHBI) 3aBenyronumM Kadeapoi. KommuecTBo OUIECTOB JOIKHO
OBITH ONPEAENCHO C YYETOM KOJIMYECTBA CTYACHTOB B IpyIIax, I7ie MPOBOAUTCS 3a4eT WM 9K3aMEH ILTIOC MSTh
ouneroB nononHHUTENbHO. K 3auery momyckarorcsi oOydaromiuecsi, BBIMOJHUBIINAE CIECAYIONINE TPEOOBaHMS:
CIaHHas KypcoBasi paboTa Ha MOJOXKHUTEIbHYIO OIEHKY, BBITIOJHEHHbIE U OTYHTAHHBIE 1a00paTOpHbIe PadOTHI,
HaJu4he MUCbMEHHOTO OTYETa MO MPAKTUYECKUM U JTA0OpaTOpHBIM 3aHATHsIM. Ha MOAroTOBKY K OTBETY, MO
ounery oOyuatomemycs paercs 20 muHyT. K 3K3ameHy nomyckaroTcst oOydaromiuecsi, BBITOJHUBIIHE
cleAyronme TpeOOBaHUsA: CAENAaBIIME W OTYUTABIIMECS pacueTHO-rpaduyeckyto paboTy, BBIIOJHEHHbBIE H
OTYUTaHHbIE JabOpaTopHble Pa0OTHI, HAIWYHME MUCHMEHHOTO OTYETa IO MPAKTUYECKHUM M J1ab0opaTOPHBIM
3aHATHAM. Ha oaroToBKy K OTBETY, 110 OMieTy o0yuatouiemycs gaercs 45 MUHYT.

bunet nns npuema 3adera U 3K3aMeHa COCTOUT U3 TPEX BOIPOCOB:

1. TecToBbIE BOIIPOCHI.

2. Pemenune 3amaun.

3. BeinosHeHNE MPaKTUYECKOTO 3a/1aHusl.

[To utoram BeIIOTHEHUS 3aaHU OHMIIeTa MPOBOAUTCS cOOECeI0BaHuE.

[Ipu mpoBeneHne TECTHPOBAHUS OOYYAIOUIMMCS BBIAACTCS 3aJaHHE, COCTOAIIEEe M3 JECATH BOIPOCOB,
OTpaXaIOIIUX OCHOBHOW TEOPETUYECKHIl mMarepuasl ¢ TpeOyeMbIM KOJIMYECTBOM BApUAHTOB OTBETOB. TecThl
MOCTPOEHBI TAKUM 00pa3oM, YTO IPU UX BHITIOJIHEHUH HEOOXOIUMO HailTu Tpedyemoe ompeaeneHue, Gopmyy,
TOYKY Ha BOJBTAMIIEPHOW XapaKTEPUCTHKE WIH caMmy IpadUyecKyro 3aBUCUMOCTh. [Ipu 3TOM 3aiaHus MOTYT
BKJIFOYATh B CEOS BOMTPOCHI, B KOTOPHIX HEOOXOAMMO HANTH KaK MPAaBUILHBINA TaK U OMTUOOYHBIN OTBET.

K 3ammute kypcoBoil pa®oThl IOMycKaroTcsi 00ydarominecs, BBHIMOJHUBIINE B MOJHOM OOBEME pacyeT
JMHEWHOW 3JIEKTPUYECKOM 1IeTIH, C BBIMOJIHEHHBIM MO pe3yJibTaTaM pacueTa rpapuyeckiuM MaTepuaioM B BHIIE
MOTEHLUAIbHBIX auarpaMM. Ilepen 3amuToil mosicHUTEIbHAs 3amMUCKa JOJDKHA OBITH CIaHa MPENoJaBaTEINIo
JUIs TIPOBEPKH, MO pE3yJibTaTaM KOTOPOW JenaeTcs OTMETKAa Ha TUTYJIBHOM JIUCTE O JOIYCKE K 3allluTe
KypcoBoil paboTbl. B cinyuae Hanmuuus omMOOK MperojaBaTeib AeNaeT OTMETKY Ha TUTYJIBHOM JIUCTE C
KpaTKUM yKa3aHHEM 3aMeyaHHil ¥ PEeKOMEHAINI M0 X YCTPAaHEHHUIO. 3alluTa KypcoBOH paboThI MPOXOAMT B
ycTHOM ¢opMe B BUE coOeceoBaHUs B JUYHOUM Oecene ¢ oOydvaromumcs. [Ipu 3ammure KypcoBoil paboThI
PEKOMEHIYETCS UCII0JIb30BAaTh BOIPOCHI, IPUBEACHHBIE B METOJUUECKUX YKa3aHUSIX WIN paboueil mporpaMme.
OOyyaromuiics Npu OTBET€ Ha IOCTABJIICHHBIE BOINPOCHI JODKEH YETKO (OpMYJIUPOBATH CBOM OTBET C
MOAPOOHBIM MOSICHEHUEM U UCTIOJL30BaHUEM TPadUKOB, ICKU30B WIIK MATEMATHUECKUX 3aBUCUMOCTEH.

Jlisg nydiero OCBOGHMsI MaTepuana, IMOJIYYEeHHOTO Ha JIGKIMOHHBIX W TMPAKTUYECKUX 3aHATHUSX,
00yYaromuMcsl TpeJiaraeTcsi IpOU3BOIUTh MOAPOOHBIA aHAIM3 U pa300p KOHKPETHBIX MPOU3BOICTBEHHBIX
CUTyallud, T/e MOTYT OBbITh HCIOJB30BaHbl JJIEKTPUYECKHE CXEMbl W cXeMbl 3amenieHus. llocie dero
BbIPa0OTAaTh TEXHUYECKU TPAMOTHOE PEIICHHUE.



KPUTEPUN ®OPMMPOBAHUS OLIEHOK ITO 3AIIUTE KYPCOBOM PABOTHI

Onenky «OtmuyHo» (5 0OawioB) — TMOMy4aroT OOYy4YaroIIMecs, CaMOCTOSTEIbHO BBIOJTHUBIINE U
oopMuBIIME KYpCOBYIO pabOTy B COOTBETCTBHM C MPEIbSBISEMBIMU TPEOOBAHUSMH, B KOTOPOH OTpPaKEHBI
BCE HEOOXOUMBIE PE3yJIbTaThl IPOBEJIEHHBIX PacyeTOB 0€3 apupMeTUUECKUX OUIMOO0K, cAeaHbl 00001atoe
BBIBOJIBI, @ TAK)KE TPAMOTHO OTBETHUBIIIME HA BCE BCTPEUHBIE BOMPOCHI MTPEToaaBaTes.

Ouenky «Xopomo» (4 Oamia) — mody4daroT OOydYarolIHecs, CaMOCTOSITEIbHO BBIOJTHUBIIHE U
oopMUBIIHE KypCOBYIO pabOTy B COOTBETCTBUHU C MPEIbSBISIEMBIMU TPEOOBAHUSMHU, B KOTOPOM OTPaKEHBI
BCE HEOOXOIMMEBIE Pe3yJbTaThl MPOBEACHHBIX PAacueToOB, CIeNaHbl oOoOIIatonIie BhIBOABL. [Ipu 3TOM mpu
OTBETaxX Ha BOMPOCHI MPEMoaaBaTelisi 00yJYaroluiCcs MOMyCTUI He Oojiee OJHOM TpyOoil OMMOKH WM JBYX
HerpyObIX OIINOOK.

Onenky «Y noBneTBOpuTeNbHO» (3 6asia) — MoMy4aroT 00y4aronrecs, CaMOCTOSTEIHHO BBITIOJIHUBIINE U
oopMuBIIFIE KYpCOBYIO PabOTy B COOTBETCTBHUHU C INPEIBSIBIIEMbIMA TPEOOBAHUSMHU, B KOTOPOM OTPAKECHBI
BCE HEOOXOJMMBIC PE3yJbTaThl MPOBEACHHBIX PAcueTOB, CHeNaHbl 00oOOIIatonIie BhIBOABL. [Ipu 3TOM mpu
OTBETaX Ha BOIPOCH MPENOAaBATEN OOYJAIOIIUICS JOMYCTHJI JIBE-TpH TpyOble OMIMOKM WM YeThIpE
HEerpyObIX OIHUOOK.

Ouenky «HeynosnerBopurenbHo» (0 6ayyioB) — CTaBUTCS 3a KYpPCOBYIO pabOTy, €CIIM YHCIO OLIUOOK U
HEJIOYETOB MPEBBICUIIO HOPMY JIJISl OLICHKHU «YJIOBJICTBOPUTEIHLHOY, THOO paboTa BBHIIOJHEHA 00YUYaIONIMMCS HE
CaMOCTOSITENTHHO.

Bune! onmnbok:

- rpyObIe: HEyMeHHe cenaTh 0000IIaroNue BEIBOIBI, OTCYTCTBHE 3HAHUI METOIUK PACUYETOB.

- HerpyObIe: HETOYHOCTH B BBIBOJIAX, ONIMOKU B TIOCTPOCHUU CXEM M TpadHKOB, HApyIICHUE TPEOOBAHUI
odopmIteHusI.

KPUTEPUN ®OPMUPOBAHU OLIEHOK I10 BBIIIOJIHEHHIO TECTOBbBIX 3A JAHUIA

Ouenky «OtnuuHO» (5 0aaoB) — TONYYalOT CTYAEHTHI C TPABHIBHBIM KOJMYECTBOM OTBETOB Ha
tecToBble Bonpockl — 100 — 90% ot ob1iero o0bEMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.

Ouenky «Xopomo» (4 6ana) — Moay4aroT CTYACHTHI C IPABUIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBHIC
Bonpockl — 89 — 70% ot oOuiero 00bEMa 3a/JaHHBIX TECTOBBIX BOIPOCOB.

Ouenky «YmoBieTBOpUTENHHO» (3 0ayuia) — MOMYYarOT CTYAEHTHI C MPABWIBHBIM KOJIMYECTBOM OTBETOB
Ha TeCTOBbIe BONPOCH! — 69 — 40% oT 0011ero 00bEMa 3aJJaHHBIX TECTOBBIX BOIIPOCOB.

Ouenky «HeynosnerBoputensao» (0 0amioB) — MOMYYarOT CTYAEHTHI C NPABWIBHBIM KOJIHMYECTBOM
OTBETOB Ha TECTOBBIE BONPOCHI — MeHee 39% oT 00miero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

KPUTEPUUN ®OPMHNPOBAHNMA OHEHOK I10 BBITIOJIHEHWIO PEHIEHUA 3AJJAUN

OueHKy «3a4Te€HO» — TMONy4aroT OOydarolluecs, CaMOCTOSTEIBHO BBINOJIHUBIINE W O(QOPMHUBIIHUE
PELICHHYIO 33a7]a4y B COOTBETCTBUH C TPEIBSBISCMBIMUA TPEOOBAHUSIMH, a TAK)KE TPAMOTHO OTBETHBILIME HA BCE
BCTPEUHBIC BOMPOCH TperojaBaresisi. B TPENCTaBICHHOM pEIICHHH OTPaKeHbI OBITh OTPaKEHBI BCE
HEOO0XO/IMMBIE PE3yJIbTAaThl MPOBEICHHBIX PAcYeTOB 0e3 apuPMEeTHYeCKHX OLIMOOK, clenaHbl 00oOuaromme
BBIBOJIBL.

O1LIeHKY «HE3aYTeHO» — MOJIYYal0T 00Y4YaIOIINeCs, eClIM 33/1a4a He pellieHa, WK PellieHa HeMPaBUILHO, a
00ydJaroIMicsl He CyMell OTBETHTh Ha BOMPOCHI MPEMOJABATENs 110 PEHICHUIO 33Ja4M, WIH NPEICTaBICHHOE
pCILICHUE HE COOTBETCTBYET TPEOOBAHMSM (CONEPKHUT OIIMOKH, B TOM YHUCIE MO 0(GOPMIICHHIO, OTCYTCTBYIOT
BBIBOJIBI).

KPUTEPUU ®OPMHPOBAHN OIIEHOK ITO BBITTIOJIHEHUIO ITIPAKTUYECKHWX 3AJAHWI
OneHKy «3a4TeHo» — TONydalT oOydaromuecs, oOJaJaroline 3HAHUSMH O peXUMax paboThI
AJIEKTPUUYECKUX CXEM M CIIOCOOHBIE MICHTU(OUIIUPOBATH ITH PEKHMBI, UMEIOIINE HABBIKU B HCIOJIH30BAHUU
KOHTPOJIbHO-U3MEPHUTEIHHOM ammaparypsl W CIOCOOHBIE MPUMEHHTh WX Ui HM3MEPEHUs MapaMeTpoB
AJIEKTPUUYECKUX DJIEMEHTOB, MPABUIILHO BBHITIOJIHUBIINE BCE HEOOXOIUMBIC U3MEPEHUS W JIOMOJHUTEIbHBIC
pacdeTsl MpU TPOBEACHUHM HATYpPHBIX HCCIICOBAHMIA, CAENABIINE OO0OOIIAIOIINE BHIBOJILI HAa OCHOBAaHUU
MIPOBE/ICHHBIX 3aMEPOB.

OneHKy «HE3a4TeHO» - TOJY4aroT OOydJarommecs, He OOJaJalonIue 3HAHUSAMU O PEXHMaX padOThI
ANIEKTPHUYECKUX CXEM, HE CIIOCOOHBIE WX WICHTH(PHIMPOBATH, HE CIOCOOHBIE C IMOMOIIBIO KOHTPOJIHHO-
M3MEPUTENILHON ammapaTypbl OMPEISIUTh MapaMeTphbl AIEKTPUUECKUX DJIEMEHTOB, MPOBECTH WX aHAIN3 U
criearbk 0000IIarOIe BEIBOIEL.



KPUTEPMH ®OPMUPOBAHUNSA OLIEHOK I10 5K3AMEHY

Onenka «Otnauuno» (5 OalmoB) — CTYACHT JACMOHCTPUPYET 3HAHHME BCEX pa3liesioB H3ydyaeMou
JTUCIUILTAHBL: COepKaHie 0a30BbIX MOHITHI U (PyHAAMEHTaIBHBIX MPOOIEM; YMEHHE U3IaraTh MPOrpPaMMHBII
Marepuail C JIEMOHCTpalMed KOHKPETHBIX mpuMepoB. CBOOOJHOE BIAJICHHE MAaTEpUaIOM JIOJHKHO
XapaKTepU30BaThCS JTIOTUYECKOM SICHOCTHIO M YETKHM BHJIEHHUEM ITyTeil MPUMEHEHHsI MOJYYCHHBIX 3HAHUU B
MPAKTUYECKON JIEATETbHOCTH, YMEHUEM CBSI3aTh MaTepual C IPYTUMH OTPACIISIMU 3HAHUS.

Onenka «Xopomo» (4 Oamna) — CTyAGHT JEMOHCTPHPYET 3HaHHS BCEX pa3leoB H3ydaeMou
TUCIMIUTAHBL: COJCpKaHUEe O0a30BBIX TOHATHH W (PYHIAMEHTAIBHBIX MPOOJIeM; TPUOOpeT HEOOXOJIUMbIS
YMEHHsSI ¥ HaBBIKM, OCBOWJ BOMPOCHI MPAKTUYECKOTO MPHUMEHEHHUS TMOJYYCHHBIX 3HAHUM, HE JOMyCTUI
(dakTHYeCKuX OMHMOOK MPH OTBETE, JOCTATOYHO ITOCIICOBATEILHO W JIOTUYHO H3JIaraeT TEOPETUUCCKHMA
MaTepuan, IOMyCKas JWIIb HE3HAYUTENbHbIE HapyLIEHHs IOCIEOBATETbHOCTH H3JIOKEHHUS U HEKOTOpPHIE
HETOYHOCTU. TakuM 00pa3oM JaHHAs OLIEHKA BBICTABJISETCS 3a MPABWIbHBIN, HO HEIOCTATOYHO MOJTHBIN OTBET.

Onenka «YnoBnerBoputenbHo» (3 Oamna) — CTYAGHT AEMOHCTPUPYET 3HAHHWE OCHOBHBIX pa3JelioB
MPOrpaMMbl  M3y4aeMoOro Kypca: ero 0a3oBbIX MOHATHH W (yHJZaMEHTaIbHBIX MpoOsiieM. OJHAKO 3HAHUE
OCHOBHBIX MpOOJeM Kypca HE MOIKPEIUIAIOTCS KOHKPETHBIMU MPAKTUYECKHUMH MpUMEpamMH, HE MOIHOCTHIO
packpbITa CyIIHOCTH BOMPOCOB, OTBET HEIOCTATOYHO JIOTMUYEH W HE BCErAa MOCJIEIOBATEICH, JOMYIICHBI
OLIMOKU ¥ HETOYHOCTH.

Onenka «HeynosnerBoputenbHo» (0 0amioB) — BBICTABISIETCS B TOM CJlydae, KOTJa CTYICHT
JEMOHCTpHUPYET (hparMeHTapHbIE 3HAHUS OCHOBHBIX pa3/IeloB MPOrpaMMbl M3Yy4aeMOro Kypca: ero 0a3oBBIX
MOHATUH U (QyHAAMEHTAIBHBIX TMpoOJeM. VY 9SK3aMEHyeMOro cjado BBIpaKE€Ha CIIOCOOHOCTh K
CaMOCTOSITEIbHOMY aHAJIMTUYECKOMY MBIIIJICHUIO, HMMEIOTCS 3aTPyAHEHHUS B M3JIOKEHHHM MaTepuana,
OTCYTCTBYIOT HEOOXOIMMbIC YMEHUS U HaBBIKH, IOMYIICHBI TPyObIe OMMMOKN ¥ HE3HAHKE TEPMUHOJIOTHH, OTKA3
OTBEUYaTh Ha JOIMOJIHUTEIbHBIE BOMPOCHI, 3HAHHE KOTOPHIX HEOOXOIMMO MJisi MOJIYYEHHUS IOJOKHUTEIbHOM
OIICHKH.

Kpurtepuu ¢popMupoBaHHs OLICHOK 110 324ETy

«3auTeHO»» - CTYACHT JEMOHCTPUPYET 3HAaHHE OCHOBHBIX Pa3[esioB MPOrpaMMBbl H3Y4aeMOro Kypca, ero 0a3oBbIX
MOHATHHA W (yHIAMEHTAIbHBIX MpOoOJIeM; MPHOOpen HeoOXOMUMbIE YMEHHS W HaBBIKH, HE JOMYCTHIT (PaKTHUECKUX
OIMOOK IPH OTBETE, TIOCIEAOBATEIBHO H JIOTUYHO U3JIaraeT TEOPETHUECKUI MaTepHal, J0IMycKas JTUIb He3HAYHTEIILHBIC
HapyumeHus MOoCJICA0BAaTCIIbHOCTU U3JI0KCHUA U HCKOTOPBIC HETOYHOCTH.

«He 3auTeHO»» - CTYACHT NeMOHCTpHUpYeET (hparMeHTapHbIC 3HAHHS OCHOBHBIX Pa3JIEIOB IMPOTPaMMbI H3y4aeMOTO
Kypca, ero 0a30BBIX NOHITHA W (yHIAMEHTAILHBIX MpoOiieM; c1abo BBIpaKEHA CIIOCOOHOCTh K CaMOCTOSITCIIEHOMY
AHAJIMTUYCCKOMY MBINIJICHUIO, UMCIOTCA 3aTPYAHCHUA B U3JIOKCHUHN MaTCpHraia, OTCYTCTBYIOT HeO6XOI[I/IMBIe YMCHHUA U
HaBBIKH, JIOMYIIEHBI IPpyOble OIIMOKY U HE3HAHUE TEPMUHOJIOTHH.



