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[lens v 3anaun n3yueHus TUCIIUILTUHEL

O0opynoBaHue U MaTEPUAITEI

HanmenoBanue nmpaktugeckux pador

Copepxanne mpakTHIECKUX padoT

[TpakTnueckoe 3anarue Ne 1. DnekTpudeckue nenu moCTOSHHOTO TOKA.
[TpakTnueckoe 3anarne Ne 2. AHanu3 JIMHEUHBIX OJHO(A3HBIX SIEKTPUYECKUX
IETEN MEPEMEHHOTO TOKA.

YueOHOo-MeTO IMIeCKOe 1 HH(POPMAITMOHHOE 00€CIEUYEHNUE U CLU IUTUHEL
[lepeuenr OCHOBHOM M OOMOJHWUTENBHOW JIATEPATYPBI, HEOOXOOUMOU IJIA
OCBOEHUS QU CIUILINHEI

[lepeuens yueOHO-meTOOMUECKOTO OOECMEUEHUA CAMOCTOATENRHON PA0OTHI
00yUaronmxcs M0 TUCHUTLINHE

[Tepeuens pecypcoB MH(OPMALIMOHHO-TEIEKOMMYHHUKAIITMOHHOU ceTu UHTepHeT,

HEOOXOIUMBIX 1A OCBOSHWA OUCIIATLINHEI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Beenenune

[IpakTHueckne 3aHATHA CO3JAIOT ONTHUMAJIBHBIE OUOAKTHUYECKUE YCIOBHUA I
NEATEIEHOCTHOTO OCBOEHUS CTYIEHTAMH CONEPKAHUA U METOJ0JIOTUHA U3y4aeMOH TUCHUILINHEI
«MHxeHepHbple  CHUCTEMBI  3JaHUM UM COOPYKEHUM  (DIEKTpoCHAOkeHHe ¢  OCHOBAMHU
SIEKTPOTEXHUKH )», MCHOJB30BAHUE  CHEIUANBHOr0  jaboparopHoro o0OpymoBaHuA U
TEXHUYECKUX cpencts. llpakTuueckue 3aHATHA 3aHUMAIOT MIPEUMYINIECTBEHHOE MECTO IIPH
U3y4EHUN 00MIENPO(ECCHOHATBHEIX U NPO(PECCHOHATBHEIX TUCHUILIMH. [IpakTinueckue 3anarus
IPOBOAATCA C LENBIO0 BEIPAOOTKM MPAKTUUECKUX YMEHUHM U MPHOOPETEHNA HABBIKOB B PEIICHUH
3a7a4, OTPAOOTKH yIPaKHEHUN, BEITOJTHEHUHN YEPTEKEH, MPOU3BOACTBE PACYETOB U T.I1.

[lenpro mpakTHYECKUX 3aHATHA SABISAETCA (POPMUPOBAHME MPAKTUUECKUX YMEHHM —
OpO(ECCUOHANBHEIX (BEIMOJMHATE ONPEAENEHHEIE AEUCTBUA, ONEpalni, HEOOXOINMMEBIE B
DOCHEAYIomEM B IPO(ECCHOHAILHOM ACATEARHOCTH) WM YYEOHEBIX, HEOOXOOUMBIX B
MOCIHEAYIOMEH YUeOHOU AEATENRHOCTH MO O0mEnpo()eCCHOHATBHBIM M MPO(ECCHOHATLHBIM
OUCHHATLIINHAM.

bubmuorpapuuecknii COMCOK COAEPKUT CBEAEHUA O COPABOYHOM JMTEPATYPE U

OONOJHUTENBHBIX U3TAHUAX, HEOOXOAUMBIX I YyTAyOJIEHHOTO U3Y4E€HUA OTAEIbHBIX BOMPOCOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. Ilenw u 3a0aun usyuenus OUCUUNIUHDI

Llenpro OCBOECHMSA TUCHMITINHEL ABIACTCA U3 yICHU TUCIUILINHEL « HAKEHEPHBIE CUCTEMBI
30aHUU W COOPYKEHUM (DIEKTPOCHAOKEHME C¢ OCHOBAMM JIEKTPOTEXHHUKHU)» ABIAECTCA
(popmupoBaHHE 3HAHUN B 00JACTH TEOPUM, PACUETA U AHAIN3A SJIEKTPUYECKUX W MATHUTHBIX
LEeneld, pacCcMaTpUBAEMBIX KaKk MOAEIM PEATBHBIX  DAIEKTPOTEXHUUECKUX  YCTPOMCTB,
HUCIOIB3YEMBIX B CTPOUTEIECTBE.

3amauu OCBOCHUA OUCHUILIUHEI SBJIIIOTCS:

— W3YUUTh OCHOBHBIE IIOJIOKEHMA TEOPUHM W NPAKTUKM pacdera OOHO(A3HBIX H
Tpex(pa3HbIX FNEKTPHUECKHX HEMEH, MEKTPOTEXHUIECKYIO CUMBOJMKY U TEPMUHOJIOTHIO,

— HOJYYUTH TNMPAKTUUECKUE HABBIKA pPACUETa AIEKTPUYECKUX LENeH, UCHOIb3yEMBIX B
Ipo(PpeCcCOHATEHON NPAKTHUKE;

— HAYYUTHCS MOJIB30BATHECS TOCTHKEHUAMH COBPEMEHHOMN AJIEKTPOTEXHUYECKON HAYKHU B

CBOEH IMPO(PECCHOHAIBEHOU OE€ATEIEHOCTH.

2. Obopyoosarue u Mmamepuaibl
AmnmapaTHbIe CpeCTBA: MTEPEHOCHOI HOYTOYK, MPOEKTOP, TOCKA MATHUTHO-MAPK EpHAL.
YuebHasa ayauTopus Ajad NPOBENECHUA y4YCOHBIX 3aHATHN, OCHAMIEHA 00OPYIOBAHUEM H

TCXHHUCCKHMH CPCOCTBAMH DG}"I CHI A.

3. Haumenoeanue npaxmuueckux paoom

N3 aux
Ne Temnl HanmenoBanue TeM IUCHUILUINHEL, UX Kparkoe | O0nem
OPAKTUIECKas
MTACITATUTHHBI coaepiKaHue JacoB
[MOATOTOBKA, 4YACOB
5 ceMecTp

IIpakTHueckoe 3anaTue Ne 1. JjlekTpHUYecKHe
HelH MOCTOSHHOI0 TOKA.

HayuuTeCa  paccuuThBaTE  SKBHUBAIEHTHOE 15
COMPOTUBIEHHWE TIPU  PA3IMUYHBIX  CXEMAax "'
COEIMHEHUA PE3UCTOPOB: MOCIEOOBATEILHOM,
HapauIEILHOM, TPEYTOJIBHUKOM M 3BE310M.

IIpakTHueckoe 3aHaTrHe Ne 2, AHan3
JHHeHHBLIX  OAHO(A3HBLIX JJIeKTPHYECKHX
3 Henei nepeMeHHOro TOKA. 15
E

[lonyunTs HABEIKM NEPEBOAA CHUHYCOMIAIBHBIX
BEJIMYMH B KOMIUJIEKCHBIE, HAYYUTHCA CTPOUTH
BEKTOPHBIE THATPAMMEL.

'

Hroro 3a 5 cemecrp:
Hroro:

'

BeioMEHTHEERWMGAH
3NEKTPOHHOW NoANnChb
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4. Coodeporcanue nadopamopHsix paoom

Ilpakmuueckan paooma Nel. Inekmpuueckue yenu nOCMOAHHO20 MOKQA.

I]enn: HayunTbCsa pacCUMTHIBATE SKBUBAJIEHTHOE COMMPOTHUBIIEHUE ITPH PA3IMUHBIX CXEMAX

COEQUHEHMSA PE3UCTOPOB: MOCIENOBATENBEHOM, TAPATUIENTBHOM, TPEYTOJIBHUKOM U 3BE30M.

Ocnoevl meopui:

DNeKTpUueckas  1enb, oOpaszoBaHHAaA  IMyTeM  COCOMHEHUA  MEKOy  Cco0ou
UICATM3UPOBAHHBIX  JJIEMEHTOB,  SABJLIETCA  MATEMAaTH4YECKOW  MOJENBI0  PEATBHOTO
HIEKTPOTEXHUUECKOT O WM AJIEKTPOHHOTO YCTPOUCTBA. UeM OONBIIE 2IEMEHTOB CONEPKUT TaKas
IIENb, TEM TOYHEE OTOOpA)KAET OHA XAPAKTEPUCTUKH MOJETUPYEMOro ycrpoucrsa. Jlanum
ONMPENENEHUsA OCHOBHBIX ITOHATHM, KACAOMIMXCA TEOMETPUUYECKOM KOH(pUrypanum, WiH
TOMOJIOTHH, STEKTPUUECKUX 1IETIEH.

BeTBp — yuacToK 11enu ¢ ABYMA BBEIBOJAMH. BETBEIO MOKET OBITH OTHEIBHBIM SJIEMEHT
nu0O0 rpynmna 31€MEHTOB, COEUHEHHBIX TOCIEI0BATEILHO UM MAPAJUIENBHO.

¥Y3en — Touka coemuHeHuA ABYX wim Oomee BerBeil. MecTo coequHeHus OBYX BETBEM
ynoOHO paccMmaTpuBaTh B KA4ECTBE y3Ja ONPW MAIIMHHBIX pacuerax. [Ipm pydunbeIx pacuerax
HECKOJIBKO  HJE€MEHTOB, COEQWHEHHBIX [MOCIEOOBATEIBHO WIM IMAPAIiIeIbHO, yI00HO
paccMarpuBark Kak OOHY BETBb. [103TOMy mpu py4HEBIX pacduerax y3Ja0M CUUTAIOT COCTUHEHUE
TpeX Wi 00JIee BETBEM.

KOHTYp — 3aMKHYTBIN YTh, NIPOXOIANIMH YE€PE3 PN BETBEH U Y3JI0B.

3amaga aHaiu3a 3MEKTPUYECKOU Lemr (popMymupyercs caeqyrommm o0pa3om. 3amaHbl
CXEMa IeNN WU XAPAKTEPUCTHUKH €€ HIEMEHTOB, 4 TAKKE HAMPIKEHUS U TOKH HE3aBHCHMBIX
HCTOYHUKOB. [pelyerca HAaUTH TOKU U HANPSKEHUA BETBEM.

YpaBHEHHU:, ONMUCBEIBAIONIME ITOBENEHHE JIEKTPUYECKOM II€MH, COCTABJLIIOT HA OCHOBE
3ak0HOB Kupxroda.

Uro0Omr 3amucate ypaBHeHusA 1O 3akoHam Kupxroda, HeoOxomumo cHaudama BeIOpATEH
MOMOKUTEILHBIE HATPABIECHUA TOKOB M HAMPSKEHUM BEeTBEH. [lomokuTensHOE HATPABIIEHNE TOKA
MOKA3BIBAIOT CTPENKOM HA BEIBOAE HneMeHTa. [lomoxurensHOe HampaBiaeHUE HANPAKECHHUA
MOKA3BIBAIOT CTPENKOM, PACIIOJIOKEHHOW PpAAOM C dieMeHTOM. HanpaeieHus TOKOB H
HAMNPSKEHUW  PE3UCTUBHBIX  OAJIEMEHTOB  BBIOMpAOT CcormacoBaHHbIMU. (CONMpOTHUBIEHUE
MPOBOJHUKOB, COCOUHAIONIAX JJIEMEHTHI, OYEHb MAJI0 MO CPABHEHUIO C COMPOTHBICHUAMH

AOKYMEHT MNMoanuvc
PE3UCTO POBCTHOHMDHI POraror.

Ceptudmkar:  2C0000043E9ABBBIS2205E7BAS00060000043E
Bnageney:  Wethl@FPABACHVSICHAPAKECHUN U TOKOB UCTOYHUKOB CIEAYET PacCMOTpeTs 0€000. Crpenka

DJIC unCTOYHMKA HAOPAKEHUS HANPABICHA K €r0 IIOJOKHUTEIBRHOMY BEIBOAY. I[lostomy
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HAIpAKCHUC Hd BHCITHHUX 3 KUMAX 3TOT0 HCTOUYHHKA HAITPABJICHO B CTOPOHY, ITPOTHUBOITOJIO JKHVIO

SIC.

3aoanue:
Jaoaua Nl

Jlns e, n300pakeHHON HA pUCYHKE 1.1, HANTH SKBUBAIICHTHBIE COMMPOTUBICHUA MEKIY

3aKuUMaMu a U b, cu d, d u f. 3HaueHus COMPOTUBICHUN ITPEACTABIECHEL HA cXeMe B OMax. (rgp =

120m, reg =4 Om, rgp =4 Om)

o C d

a

o— | [ 1
6 3

15 30 6

o

Pucynok 1.1 — [Ipuninmuanenas cxema

Jaoaua Ne2

Jlng nenu, n3o0paxeHHond Ha pUCYHKE 1.2, OMpenemTs SKBUBAJIEHTHOE COMMPOTHUBIICHUE

LEMA MEKAY TOUKAMU @ U b IPU pa30MKHYTOM M 3aMKHYTOM kmoue k. Ecmurl =2 =r3 =r4d =

rdy=r6=r7 =10 0m. (rab =12 Om, rab = 8,33 Om)

19
I

_|_

I'a

C

Pucynok 1.2 — [Ipunnunuanenas cxema

3aoauahe3
Jlns nenu, nzodpaxkennoi Ha pucynke 1.3, J =12 A, E1 = 30 B, £E2 = 40 B, 3nauenus

CONMPOTHUBACHMEHBNEO)MERHYKA3aHEL HA CXeMe. Halitu BXOmHOE CONMPOTHUBIEHUE OTHOCUTEIBHO
IANEKTPOHHOW NOANWUCEKD

CeprbpBIBGHUBIAEPORMAITRY STORELOPHPINMEHNB TpeoOpaszoBaHua: 1) TpeyroapbHMKA COIPOTHBICHUHN B

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

3BE31Y; 2) 3BE€3BI CONMMPOTUBIEHUH B TPEYTOIBHUK. (3,25 Om)

Nencteutened: ¢ 19.08.2022 no 19.08.2023 6



Pucynok 1.3 — [IpuHiinmuansHas cxema

Koumponsnwvie sonpocwi:

1. Kak ompenenaerca odmiee CONMPOTUBIEHUE MPU MOCIENOBATEIHEHOM COEIUHEHUH
COIPOTUBIEHUIN? TPH NAPALIENLHOM COETUHEHUH !

2. Kak ompenenserca HAOpsHKEHUE HA  YYACTKE HIEKTPUYECKOW IIEMU
MOCIEN0BATEIEHEIMA CONPOTUBICHUAMHA, MAACHUA HANPAKECHIS HA KOTOPEIX U3BECTHEI?

3. Kak ompenemmTe TOKA B ABYX INMAPALICIBHBIX BETBAX IO U3BECTHOMY TOKY B

HEPA3BETBIECHHON YACTH HAEKTPUIECKOU LIETH !

4. [Tpn kakoM coeTMHEHUN COMPOTUBIEHUI TOK YE€PE3 BCE COMPOTUBIIEHUS PABEH
5. [Tpu kakoM coeTMHEHUN COMPOTUBIEHUIN HATIPSKEHNUE HA HUX OJUHAKOBO?
6. B kakom cioydae HEOOXOOMMO MCHOJIB30BATH B3AMMHBEIE NOPE0Opa30BaHUA

COEIUHEHU CONPOTUBIECHUH 3B€3/1a B TPEYT OJIBHUK

7. Dopmysiel npeoOpazoBaHus 3BE3BI B TPEYTOJIBHHUK, TPEYTOJIEHUKA B 3BE3MY.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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Ipakmuueckaa paboma Ne2. Ananus 1uHeHbIX 00HOPA3HBIX ITeKMPUUCCKUX Lenell

nepemMeHHO20 mokKa.

HB.?I!:.' HDJ’[}“IHTB HABBIKH IICPCBOOd CHHYCOHMOAJIBHBIX BCIHYHMH B KOMIUICKCHEIC,

HAYYUTHCSA CTPOUTH BEKTOPHBIE THUATPAMMEL.

Ocrnoevt meopuii:

[TycTs B nens mepemMeHHoro Toka ¢ 4actotou f = 5() [ iy BkiroueHa Karymika, o0magaromasn
WHIYKTUBHOCTBIO L M aKTUBHBIM COIIPOTUBIEHHUEM 1 (puc. 2.1).

[Tpu mpoTekanuuy mo KaTymke nePEeMEHHOT0 TOKA i1, B TPOCTPAHCTBE, OKPYKAIOIIEM BUTKH,

6}’,[[&"[‘ CO30dBATHECA MATHUTHEIH TOTOK @ 1 MOTOKOCHCIUICHUEC C BUTKAMH KATYIIKH.
y=w-O

racw —4HuCjIo BUTKOB KATYIIKH.

I
—
A
@
AV 7
@

/
R
A | $
F
&
@
I
U =Nx
OOKYMEHT UDﬂHHCHH
IANEKTPOHHOW NOANWUCEKO
Ceptuidmkar: EEDGGDMSEEABBEBEEEDSETBAEGGGEEIEIGGCIGSE
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa T k 4
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Pucynok 2.2 — Cxema nocienoBareasHoro coequaennsa R u L
OTHOMmEHNE MOTOKOCHEIUICHNA KATYNIKM K TOKY KATYIIKH 1] HA3BIBACTCS COOCTBEHHOU

HHIYKTHBHOCTBIO WJIH HHAYKTHBHOCTEIO.

i i
Ecnu coOCTBEHHOE MOTOKOCIUEIIIEHNE MPOMOPHHMOHAIBEHO TOKY (B ClIydae KAaTymku Oe3
CTAIBHOTO cepaeuHuka), To L = const. OCHOBHOM € AUHUTIEN M3MEPEHNA MHAYKTUBHO CTH SIBIIAETCSA
I'enpu (I'n):
1B6
1FH=—1A 1T 107 =1l
Ecan TOK B Karymke W3MEHAETCS (HAOpUMEp, N0 CUHYCOMJAIEHOMY 3aKOHY), TO H

[MOTOKOCHCIUICHUEC KATYIOKH HW3MCHACTCA MW IIO3TOMY B BHTKAX KATYIOKH II0 3dKOHY

3JIEKTPOMATHUTHOM MHIYKIIMK HABOJUTCS 3.11.C. CAMOUHIOYKIIAH €1

T.€. HABOOUMAA 5.4.C. €L HPEmATCTBYET M3MEHEHUIO TOKa .. Kpome TOoro, karymka
00magaeT HEKOTOPEIM AKTUBHBIM COIPOTHUBJIEHHUEM T.

[Tpumenssa Bropou 3akoH Kupxroga 1 MrHOBEHHEIX 3HAUEHUH €K TPUY €CKUX BEINUHH,

MOHO 3dITHCATE.
ute, =i-r
OTCHOOd HAIIPANKCHHE HA 3d*KMMaAX TICITH PABHO
u=i-r—e, =u,+u,

[Tanenne HanpsakeHNUS HA AKTUBHOM COIPOTUBIIEHUH HA3BIBAIOT AKTUBHOW COCTABJIAIONIECH
HANPSDKCHUA WIM AKTUBHBIM HAMPAKEHMEM, 4 MANCHHE HANPSKEHWSI HAa WHIYKTUBHOM
COIPOTUBJIECHUN HA3BIBAIOT WHAYKTUBHON COCTABJIAIONIEN HANPsKEHUA. MTrHOBEHHBIE 3HAUECHU A
3TUX BeIMYMH O0003HAYAT U, WU U, a AeuctByronme — coorBerctBeHHO U, m U, Ilpm
CUHYCOMIATBHOM 3aKOHE U3MEHEHHU A TOKA HANPSIKEHHUE HA 3aKUMax LEeNH OyIeT paBHO:

d(I sin wt)
dt

u=ir—e, =rl smawt+ L =rl sin ot + wll cos ot =

. . T
=U,_, smwt+U, sm| of+— |
2

Tﬁmmmw Y WHAYKTUBHBIM MTAIEHUAMA HAIIPSIKEHUS UMEETCA COBUT 10 (haze

EEpTHdJHHaT:g 0000043E9ABEB952205E7BASO0060000043E
Bna,u,emﬁ.a ebayxoea TaTeAHa AnekcaHgpoBHa

[Tepexons k kommekcHON (POpME MOKHO 3ATTUCATE:
Nencteutened: ¢ 19.08.2022 no 19.08.2023



U=U,+jU, =1Ir+ jIx,
rae j]I .= j wlLl - xomrtexcuoe COITPOTUBJIIEHUE MHAYKTUBHOTO IE€MEHTA,

{;T - U-:Im U . ULm w
a H L - ,[[EHCTB}’TOHJ,HE SHAYCHHUA dKTHBHOTO H ITH,[[}’HTHBHGFD
A2 2

HATIPSIK CHUH.
Takum oOpazom, HanpsIKEHNE HA 3aKUMAX 1ETH U mosxno MPENCTABUTE B BUIE CYMMEI

meyx cunycoun U, u JU,; . M3BecTHO, 4T0 BCAKYIO CHHYCOMAATEHO N3MEHAIONIYIOCS BETHUNHY

MOJKHO MPEICTABUTH B BUE BEKTOpA (HAMPUMED, TOKA [/ ), BPANAIOIIETOCA B MPOCTPAHCTBE C

YTI0BOH 4ACTOTOH @, MPOEKIUA KOTOPOTO HA MHUMYIO OCh M JTA€T CHHYCOMJAIBHYIO BEINYNHY

(puc. 4.3).

Pucynok 2.3 — M300paxkenne CHHyCOMIATEHOTO U3MEHATONIENC BEIMYMHEL TOKA B BUE

BEKTOPA

OmnpenemiM HAOPAKEHUA HA 3aKUMAaXx €N TPU MTOMOIIN BEKTOPHOHN quarpaMmel. Bekrop

roka 1 ormomi B OPOU3BOJIBFHOM HAIMPABICHUHM, HAIPUMED, TOpU30HTAILHO (puc. 4.4). Bee

OCTAIBLHBIE BEKTOPE! OYIYT KECTKO MPUBA3AHEI K BEKTOPY 7 , T.€. uX ¢ABUT mo (haze Oyaer CTporo

OMPEOCIICHHBIM.

Bekrop axtusnoro Hampsxenus U _ =1 -r Gynger coBmajare MO HAMPABICHUIO C

BEKTOPOM I, BekTop MHIYKTHBHOM cocrapironieii manpswenus U, = J-1-X, Gyner

AOKYMEHT MNOANWCAH
ElltHTPDHH{(’)F No4ir o

Ceprnd QHEPLHKATH :Hﬁa‘@ﬂ_‘wﬂ@lﬁ{@p—.:‘z: oCxaaaeBas reomerpuaecku sexktopsr U u U | momyaum Bexrop

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa
HHHPH}HEHHH U/ Ha 3axuMax LICITH.

S e = A0 A8 37T 5 - 3 M T3
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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t:] L L 1
U =1Ir

Pucynok 2.4 — Bekropnas guarpamMma opu mocCiaen0BarensHoM coequaeHn R u L

Bemmuuna X, = - L=2rx f - L maseBaercs unOykmueHvIM conpomuegieHuem M
usmepsercas B Oum. ConpoTuUBAEHME X 3aBUCUT OT YACTOTHL M NPH BKJIIOYEHMU KaTYHIKH
WHAYKTUBHOCTH B L€ IOCTOAHHOIO TOKA ( f =0 ) TOK KAaTryIIKW OyJE€T OrPaHUYEH TOJIBKO €€

dKTUBHBIM COIMPOTHUBJICHHUECM H OKAKCTCA HAMHOTO OoInIIIE. HDC—)TGN[}’ KATYIIKHY HHIVKTUBHOCTH,

[MPCOAHA3HAYCHHBIC I pHGDTLI Hd IICPEMCHHOM TOKC, HCJIB3dA BKJIHOUATE B LCIIH ITOCTOAHHOTO

TOKA.

Tpeyromeauk OAB (puc. 4.4) npaMOYrodbHBEIM MW HA3BIBAETCA TPEYTOJIBHUKOM

Hanpsxenun. M3 tpeyronsanka OAB nmeewm:
0 -U,? +U,?
72 ' 2 ' 2 2.2 2
U ' ={U-r)+U-x,) =1I"(r +x;)

M3Bnekas n3 00enx uacTel KOPEHb, MOTYIUM

U:I-\/rz +,:~:i

¥ ¥
Bemtunnaa —\/f*d -I-IE ,» AMCHOMIAaA pPasMCPHOCTE COINPOTHUBJIICHHA, HA3BIBACTCA IIOJIHBIM

COIMMPOTHBJICHUCM LICTTH U o0o03Hauaercy z :

g 7
z:\/r‘ + X;

1 3aKOH OMa U 1IEM TEPEMEHHOTO TOKA UMEET BU!
U,
I =—y U — IZ
-
e

Kocunye, yrma capuLa gpas ¢ mexay Tokom / n HanpsokerneM U paseH:

SNEKTPOHHOW NOANWUCHIO

CeptuduKa 2C0000043E9ABBB952205E7BAS00060000043E -7 7

Bnageney llleGayxoea TaTbAHa AnekcaHapoBHa COS ‘P —

Neii

CTBW

[

U Il -z =z

. . s ek L L A i [a] 1
ened: c 19.08. 202 1908 2023
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13 TpeyronpHKa MOIITHOCTEN, KOTOPBIN MOKHO ITOJTYYUTE U3 TPEYTOIBHUKA HATTPAKEHUHN

YMHOKEHHEM €T0 CTOPOH HA TOK [, MOIyUYnM aKTUBHYIO MOMIHOCTE:
P=Ir=U-I-cosg

PeakTuBHAI MOTITHOCTE:
O=I1’x, =U-1-sin ¢

[Tomaas MOTTHOCTE:

2 >
S=U-1=+P>+0°
OTHOLIEHNE AKTUBHOM MONTHOCTH K ITOJTHOW HA3EIBAETCA KO3(P(PUIIMEHTOM MOITHO CTH:

P P
COSP =— =—

S Ul

Ecnu nens mepeMeHHOr0 TOKa 001agaeT akTUBHEIM COIPOTHBIEHHEM I' U €MKOCTBIO C
(puc. 4.5), To mo BTOpoMy 3aKk0oHy Kupxroga mis MrHOBEHHBIX 3HAYE€HUN SJIEKTPUIECKHX BEIMUNH

MOMKHO 34aIMTHCATE.
u=1i-r+ u,

rac 4 — MTHOBECHHOC 3HAYCHHEC ITPHJIOKCHHOT O K TICTTH HAITPAKCHHA ,
[ - MTHOBEHHO€ 3HAYCHHE TOKA I CITH,
e - MTHOBCHHOC 3HAUCHHWC HANIPAKCHHA, IMPHUIONKCHHOTO K DﬁI{JIH,I[I{HM KOHICHCATOpPA U

MPEICTABIAIONIEr0 COO0M MaaeHNEe HATIPSKEHNUA HA EMKOCTH.

Ecnu TOK M3MEHAETCA BO BPEMEHH MO CUHYCOUTAITEHOMY 3aKOHY, T.€. I = 1 L, SIN Cof |

TO MIPEBIAYNIEE YPABHEHUE OYIET UMETH B!

U =rl, sinat+——1 sin(wr—2).
aC 2

M3 stoit popmMynel BUIHO, UTO IPHIOKEHHOE K LENMW HANPIKEHUE COCTOUT M3 JBYX

COCTABJIAIONINX: AKTUBHOM WIM AKTUBHOTO Hampsxenwsa U, = F ! ., SIN COI copnagaromiei 1mo

1

. T
(base ¢ TOKOM, M PEAKTHBHOW MIH eMKocTHOH cocrapmmomeit U, = ——=1,, sm( @r — E) ,

wC

orcraronied ot Toka Ha 90° (puc. 1.6). Torma

. . .
U — U a T U e
HU CTPGHM BEI{TQPH}’TD ,I[Hﬂrpﬂhﬂﬂ}’ IOJId JaHHOTO CH}"—IHH, HQHBE}"HCE TEMI KC HpﬂBHHﬂNﬂf[,

KakK | II aMMBI [IJIA TTOCJIEA0BATENBHOr0 coeqnuaenua r v L (em. puc. 4.4).
YIRS p p

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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i 7'y
J‘ L]
U=Ir
@ . - 1
AV,
©
C =/ | Uil xc
Y v

Pucynok 2.6 — Bekropnas guarpamma Iiis MOCIEO0BATEIEHOTO

coemuueHd R u C

[Tpu 5TOM HEOOXO MO UMETB B BUAY, uTo BekTop Hanmpskenns U ¢ orcraer or Toka | Ha
90° (puc 2.6).
13 Tpeyromsruka OAB Ha pucyHke 6 numeem:
2 2 2
158151

U? =(Ir)* + (éf =1+ — )

M3BneKasa KBagpaTHbIA KOpeHb M3 0benx yacten, NoNy4Ynm:

2 1 2
U=171-.r +(—) .
(a.:-C)
OTKyIa
I: U - EU 2
JFE'{'_( -I- )2 ‘\/F +IC
aC

AOKYMEHT MNOANMCAH
NEKTFOHHOMW HD,U,HI-"‘IGHT

Ceptrdomkart ;_’C:-i;'B'EmﬂiﬁﬁgiEiE.w}Il'Hﬂ?pH[BﬂETCH EMKOCMHbBIM Cﬂﬂpﬂﬂiﬂ&’!ﬂHHﬂ-ﬂ H H.?-MEPHE‘TCH B O,-H.
Bnageney, llleGayxoea TaTeAHa AnekcaHapaga

ENE{GCTHGE CﬂHpUTI{BHEH'HE 3dBHUCHUT OT HdCTOTEI HHHPHHCE‘HHH CETH M OT EMKOCTH KGH,I[EHCHTUPH.
Neicteutenex: ¢ 19.08.2022 no 19.08.2023
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2 2
Bemuuna \/ I+ Xc Ha3eIBaeTCA MOJHBIM COIMPOTHBICHHEM W 00o3Hauaercs z. 3axkoH Owma

MPUMEHUTEIBEHO K JAHHOU HEMHU IMTEPEMEHHOTO TOKA OyIeT UMETh BULL:

2 2
rae Z:-JF" +J’CC

Ecnu BCce croponsl TpeyronsHuka HanpsxeHnuit OAB pazpenurs Ha TOK [/, TO MOIyUnM

TPEYTOJIbHUK COMPOTUBIAECHUH C KATETAMH ¥ U X¢ U TUIIOTEHY30H Z.
[Ipn mocnemoBarensHOM coemuHenuu r, L w C Oyayr COopaBedauMBEL BCE BBIBOEI,

MoJTyd4eHHEIEe 171 1eru ¢ r-L u uemu ¢ r-C. IIpu 5TOM BO3MOKHEI CJIE€ IYIOIINE KOMONHALINN:
a) X; > Xe ;0)X; <Xe ;B)Xp =X .
PaccMOTpHM C TOMOILEIO BEKTOPHEIX JHATPAMM KAy IbIi U3 OTHX BAPHAHTOB.

a) Imeem niens 13 mocnenoBaTenbHO COEAMHEHHBIX 1, L u C, mpuiuem

X; 2 X . Ilo Bcem Tpem COMPOTHBIEHUAM OYIET MPOTEKATh OTUH U TOT JK€ TOK / .

BEKTOP KOTOPOT0 OTJIOKUM B BEIOPAHHOM MacmTade mpou3BOJIEHO, HAMPUMEDP, TOPU3OHTAIEHO,
T.€. HAMPABJIECHHUE NEPBOTO BEKTOPA BEIOUPAETCA MPOU3BOILHO (puc. 4.7).

BekTop mameHus HanpsKEHWs HA AKTMBHOM COIPOTHBJIEHHM OyOET COBHANATH C

HAIPABJIEHNEM TOKA, A IMAJeHHe HANMPSIKEHHS HAa WHIYKTHBHOM s1emente wm U, Gymer
omepexars BEKTOp [ Ha % [Tamenne HampskeHns Ha emkocTHOM smemente U Oymer

OTCTaBaThk OT BEKTOPA TOKA HA % H COIJIACHO YCIOBHIO

U< U,

Pucynok 2.7 — BekTopHas quarpaMMa HanpspKEHAW Ipu X; > X

AOKYMEHT MNMOAnncAH
Ceptudumkatr: 2 ED@@%&W&E&? &g&g{hggﬂﬂ p ABHO cyMME
Bnapeneu: llleGayxoea TaTeAHa AnekcaHfpoBHa

U.::‘l‘UL‘l‘UC‘ =0/,

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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M3 BeKTOpHOM muarpaMMel BUIHO, YTO MEKAY TOKOM LIETH [ u HAIPsAKECHUEM U ecrs

yTOd @ W TOK UMEET OTCTAIOIINI XapakTep, a cos @ < 1,0.
0) [Ipu X; <X, mageHue HANPSDKEHUSI HA MHIYKTUBHOM COMPOTHUBJIEHHUN OyIET MEHbIIE

MaJeHUA HANPMKEHUA HA €MKOCTHOM COIPOTHBJIEHHWH, IMO3TOMY BEKTOPHAsA auarpamma Oyner

UMETh BUI (puc. 2.8):

Pucynok 2.8 — Bexropuas mrarpamma manpsxenmii ipy U > U

B) [Tpu X; =X umeer mecto pesonanc nanpaxcenuil, T.e. U= U, u sro Gyner npu

_ L
wC

(puc. 4.9), mosToOMy NX CyMMa paBHA HYJIIO. 10K LIEMM ITPH PE30HAHCE HATIPAKEHUN ONPEAEIAECTCA

oL

. ITpu srom Bexroper U ; 1 U paBHEI MO MOIYITIO M TPOTHBOITOIOKHO HATPABIEHEI

TOJIEKO AKTUBHBIM COITPOTHUBIICHUEM, ITO3TOMY YTOJI CABHUTa (Paz MEkKIy TOKOM U HANPIKECHHUEM
e paBeH Hymo, a cos ¢ = [. llpu 3TOM Hamo MMETH B BHUAY, UTO PE3YILTUPYIOLIEE
COIPOTUBJICHUE L€ PE3KO YMEHBIIUTCA 00 3HAYECHUA 7 = F ¥ TOK L€ IIPU PE30HAHCE MOKET

PE3KO BO3pACTAaTh.

Pucynok 2.9 — BekTopHas quarpaMma HaAOPsAKEHUH OPU PE30HAHCE
AOKYMEHT MOANCAH
ANEKTPOHHOW MOAMNMCHIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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3aoanue:

Jaoaua Nl

[TocTponuTs KpHBEIE U3MEHEHUA HANMPAKEHUA U TOKA BO BPEMEHH M HAYEPTUTH BEKTOPEL,

n300paxkaroniue 3a1aHHbIe CHHYCOUOATBHEBIE (D YHKIINA

n T
u(t) = 1008 sin (157 % ¢ +E);i(t) =5 xsin (157 % T —g)

Yemy paBen caur (paz Mex oy HanpsaxeHueMm u Tokom? Onpenemmts nepuon I 1 gacrorty

3aoaua Ne2
HailTh ananuTudeckn M MOpu MOMONIA BEKTOPHOW OHATrpaMMBI CYMMY W Pa3HOCTE
CUHYCOUJAIBHBIX TOKOB. HaliTh aHA/MTHYECKH MX TPOU3BEAEHUE U YACTHOE OT JEIEHHS.
i1(t) = 100 = sin(wt + 30°)
i,(t) = 120 * sin(wt — 45°)
i,(t) = =20 = sin(wt — 112°)
i,(t) = 50 = sin(wt + 250°)
i,(t) = 50 *sin(wt —90?)
i,(t) = 25 = sin(wt + 110°)

3aoaua Ne3

Karymka ¢ aktuBHeIM compotuBiaeHuem R = 10 Om, ungykruBHocteio L = 0,05 I'n
MOOKIIOYEHA K HCTOYHMKY CHUHYCOMJAIBHOTO HampsxeHus (pucyHok 4.10), nmeuncrtByromiee
3naueHne koroporo U= 120 B, f= 50 I't. Onpenemite mOMHOE COMPOTUBIEHUE KATYIIKH, TOK U
caBur (pa3 MEXAY HANIPAKEHUEM U TOKOM. BEIUUCINTE aKTUBHYIO U PEAKTUBHYIO COCTABIIAIONINE

HAIPsKEHUEM Ha 3a)KUMax Karymku. [1oCcrpouTs BEKTOPHYIO TUarpaMmy HAIPSKECHUN U TOKA.

R L

(1)

[IOKYMEHT MOAMNUCAH -
SNEKTPOHHOM noanvcbio  PACYHOK 2.10 — IIpunnmnuansnas cxema

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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3adaua Ned

Haiit MrHOBEHHEBIE 3HAUEHUS HANIPAKEHUA HA BCEX YIACTKAX M MCHOBEHHYIO MOIIHOCTE
ncrounnka (pucynok 4.11). Jlano: J(t) = 2 = sin(wt + 30°), f =200 'y, =10 Om, L=10.01 T'x,
C=80 MxD

Pucynok 2.11 — [Ipuniinmansnas cxema

Koumponsnwvie eonpocwi:

l. Yem oTanuaercs mepeMeHHBIN TOK OT IMTOCTOAHHOTO?

[IpuBenrTE OCHOBHBIE XAPAKTEPUCTUKHA CHHYCOMOAIBHOTO TOKA.

Kak onpenenserca JEHCTBYIONIEE 3HAUEHUA TEPEMEHHOT 0 TOKa?

Kak m300pakaercs nmepeMeHHbIN TOK Had KOMIUIEKCHOW TIITOCKOCTH?
[TpuBemuTe KOMILIEKCHEIE (DOPMEI 3AMMCH MIEPEMEHHOTO TOKA.

Kak aHanuruuecku v rpapmaeCcKku CIOKUTE (BEIUECTE ) IBA MEPEMEHHBIX TOKA?
Kak anHanuTuuecKy YMHOKHWTH UM PA3J€IUTE OBE€ KOMIUIEKCHBIE BETUYHHEL

Kak onpenenserca 1 4T0 NOKA3bIBAET MTHOBEHHAS MOITHOCTE?

o oo 1 O i k= Wb

Kak onpenenserca MHAYKTUBHOE COnTpOoTHUBIEHNE! EMKOCTHOE?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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5. Yueono-memoouueckoe u ungpopmayuonnoe ovecnedentie OUCHUNTUHDI
5.1 Ilepeuenv 0CHOGHOU U OOROJHUMEIbHOU JUmMEpPAmMypovl, HEOOX00UMOU 014

0C80CHUA OUCHUNTIUHDI

5.1.1 Ilepeuenv ocHoO6HOI 1UMEPAMYPbL:

1. Janunor M.U. UnkenepHBIe CUCTEMEI 3TaHUN U COOPYIKEHUH (AIEKTPOCHADKEHUE C
OCHOBAMM SJIEKTPOTEXHUKHU) [ DMEKTPOHHEIM pecypc| : yuebnoe mocodue / M.U. Hanunos, U.T.
Pomanenko, C.C. SlctpeboB. — OnekTpoH. TeKCTOBbIe AaHHble. — (CraBpomons: (CeBepo-
Kaska3zckuit (pemepanensni yausepcurer, 2015. — 118 ¢. — 2227-8397. — Pexum mocrymna:
http://www.iprbookshop.ru/63086.html

2. Jlanunos M.H. NnxenepHsie CHCTEMBI 30aHUM U COOPYKEHUHN (DIEKTPOCHADKEHNE €
OCHOBAMH JMEKTPOTEXHUKH) | DMEKTPOHHBIN pecypc| : maboparopuel mpaktukym / M.WM. [la-
HunoB, M.I'. Pomanenko, C.C. SlcTpeboB. — DIEKTPOH. TEKCTOBEIE OaHHBIE. — (CTABPOIIOIIE:
Cemepo-Kaskazckuii (penepamsuseiii yausepcurer, 2015. — 135 ¢. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/63085.html

3. Nanunos, M. U. UnxenepHsie CUCTEMBI 3TAHUAI U COOPYKEHUI (IEKTPOCHAOKEHHE C
OCHOBAMH 3JIEKTPOTEXHUKHU ) | DIEKTPOHHEIN pecypc| : yaueOHoe mocodue (kypc neknuit) / M. H.
HNanunos, U. I'. Pomanenko. — OnekTpoH. TeKCTOBEIE mgaHHele. — (CraBpomons : (CeBepo-
Kaskazckuit (pempepaneneni yausepcurer, 2015, — 223 ¢. — 2227-8397. — Pexum mocryna:
http://www.iprbookshop.ru/63087.html

5.1.2 Ilepeuerv 0ononrHumebHOI JTUM EPAMYPbL:

1. CemenoBa H.I'. Onexrpocnadxenue ¢ ocHoBamu 3neKkTporexHuku. Yacres | | Dnek-
TPOHHBIN pecypc] : yuebnoe mocodue / H.I'. Cemenora, A.T. PaumoBa. — DIEKTPOH. TEKCTOBEIE
nanuele. — OpenOypr: OpenOyprekuil rocynaperBeHnbid yausepeurer, ObC ACB, 2016. — 142
c. — 978-5-7410-1559-9. — Pexum nocryma: http://www.iprbookshop.ru/69976.html

2. T'opnees-bypraury M.A. O0mias 51EeKTPOTEXHUKA U AJIEKT POCHAOKEHNE [ DIEKTPOH-HBIN
pecypc] : yaebnoe nocodbue / M.A. I'opaeer-byprautl. — DnekTpoH. TEKCTOBEIE faHHBIE. — M. :
MocCkOBCKII TOCyZApCTBEHHBIN CTPOUTENBHEIN yHuUBepcurer, Au Ilu Jp Menuna, ObC ACB,
2017. — 470 C. — 078-5-7264-1602-1. — Pexum TOCTyIIA:
http://www.iprbookshop.ru/65651 .html

3. Tuxonor A.®. DIEKTPONMPUBOI CTPOUTEILHOTO MEXAHU3UPOBAHHOTO MHCTPYMEHTA

[C—)neKTpg#ﬁ-ﬁﬁﬁﬂﬂéﬂ%%MeﬁHﬂe nocobue / A.®. Tuxonor, B.H. baryer, A.H. Jlpo3nos. —

Ceptudukar: 2C0000043E9ABBBI52205E7BAS00060000043E . 5 _
:éﬂew%amgmmee. — M. : MOCKOBCKMH TOCYOAPCTBEHHBIA CTPOUTEIBHEIM YHHU-

Bnanen
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Bepcurer, A [Tu Op Megua, ObC ACB, 2017. — 244 ¢. — 978-5-7264-1520-8. — Pexum
nocryma: http://www.iprbookshop.ru/64540.html

4. KonroxoBa E.A. DnektpocHabxenne [DMEKTPOHHBIM pecypc|: yUeOHUK A BY30B/
KonroxoBa E.A.— DnekrpoH. TekcroBele ganueie.— M.: U3narensckuit jom MOU, 2014.— 510
¢c.— Pexwum mocryma: http://www.iprbookshop.ru/33222 .— 3BC «IPRbooksy, mo maposmo

5. DneKTpoCHADKEHNE CTPOUTENBHEIX ILUTOMIAIEH [ DNEKTPOHHBIN PECYPC|: METOTUYE-CKUE
yKa3zaHus/ — JIeKTpoH. TeKCToBEIE nanueie.— CI10.: Cankr-IlerepOyprekuii rocynap-CTBEHHEIN
APXUTEKTYpHO-CTpouTebHEIN yHuBepcurer, DObC ACB, 2014.— 35 c¢.— Pexum no-cryma:

http://www.iprbookshop.ru/33305

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
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MUWHUCTEPCTBO HA VKU U BBICHIET'O OFPA3OBAHIS POCCUMCKOU ®EIEPALIUU
OEJ/IEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEX/IEHUE BBICHIET'O OBPA3OBAHUWA
«CEBEPO-KABKA3CKHNI ®EJEPAJIBHBI YHUBEPCUTET»

[Taruropckmii UHCTUTYT (punman) CKOY

MeToan4ecKre YKazaHUs

MO BBIITOJIHEHUIO JTA00OPATOPHEIX padOT

no micuummne «MHXEHEPHBIE CUCTEMBI 3JTAHUU U COOPYXEHUN
(JIEKTPOCHABXEHHWE C OCHOBAMMU SJIEKTPOTEXHUKHW)»
UL CTYAEHTOB HAIIPABJICHUA MOATOTOBKH /CIIEHUAIBHOCTH
08.03.01 CrpourenscrBo, ['0poackoe CTpOUTETECTBO U XO3AUCTBO

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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i

2

5.2

5.3

Copepxanue

Berenenne

Llens 1 3apaun U3ydeHUs AU CIUITIIMHEL

OOopynoBanue U MaTEPUAIBL

HanmenoBanue nmaboparopHeix padot

Conepxanue maboparopHeIX padoT

Jlaboparopuas padora Ne 1. DnekTpudeckne nenu moCTOSHHOTO TOKA.
Jlaboparopuasa padora Ne 2. AHanu3 TUHEHHBIX OOHO(DA3HBEIX AJIEKTPHUYECKUX
[ETEN NEPEMEHHOTO TOKA.

YueOHO-MeTOqUUECKOE U MH(POPMAIMOHHOE 00ECIEUEHNE TUCIIUILINHEL
[lepeueHr OCHOBHOU W JONOJHUTEILHOU JMTEPATYPHEI, HEOOXOAMMOM IJid
OCBOEHMS TUCHUILINHEI

[lepeuens yueOHO-MeTOOMYECKOTO 0O0ECIEYeHus CaMOCTOATENBEHOM PAadOTHI
o0yJaronmxca mo JUCIIUTUTHHE

[lepeuenr  pecypcoB  MH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOU  CETH
HNurepuer, HE0OOXOAUMBIX )11 OCBOEHM S IUCHUILTNHEL

[Tpunoxenns

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Beenenue

Llenpro pabotrer B naboparopuu ABIAETCA YriIyOJIEHHE M 3aKPENIECHHE ITPHOOPETEHHBIX
TEOPETUYECKUX 3HAHUM MYTEM SKCHEPUMEHTATBHON MPOBEPKHU TEOPETUYECKHUX IMOJIOKEHUH, a
TAKKE 3HAKOMCTBO C OJIEKTPOHHBEIMM KOMITOHEHTAMH, OOOpPYyIOBAHMEM, H3MEPHUTEIBHEIMU
OpuOOpaMu M ANIIAPaTypou, UCHOIL3YEMEIMHU B IA0OPATOPUH.

B pesynbrare BRIIOIHEHUS J1IA00PATOPHEIX PA0OT CTYAEHTEI JOJDKHEI HPUOOPECTH YMEHUS
M HABBEIKA ITI0 COOpKE W UCCIEOOBAHUIO OJJIEKTPOHHBIX CXEM W MPUOOPOB, H3MEPEHHAM
IEKTPUYECKUX BEIMYMH. lemartuka naadoparopHeix padoT MOMHOCTBIO COOTBETCTBYET
COOEpPKAHUIO OCHOBHBIX pa3leIoB KypCa, M3y4deMOr0 B BBICHIMX TEXHUUECKMX Y4EOHBIX
3aBeneHusax. B mpenmaraemom yueOHOM mocoOuu OmicaHo OOQUHHAAIATE 1a00pATOPHEIX padoT.
B omucannu kaxaou nadoparopHOi pabOTe CPOpMyIMpPOBaHA €€ 1€]1b, U3JI0KEHE OCHOBHBIE
TEOPETUUECKHUE MOJIOKEHHA, OMMCAHA CXE€Ma YCTAHOBKH L1 IMPOBENECHUA SKCIEPUMEHTAILHOTO
VUCCIENOBAHMSA, [NAaHBI PEKOMEHIAIMU I10 HPOBENECHHUIO OILITOB M 00padOTKE pe3yneTaToB

W3MEPEHHH, a4 TAKKE KOHTPOJIEHBIE BOIIPOCHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. Ilenw u 3a0aun usyuenus OUCUUNIUHDI

[lenpro OCBOEHMA TUCHMITINHEL ABIAETCA U3 ydE€HUA TUCIUIUINHEL «HKEHEPHBIE CUCTEMBI
30aHUU W COOPYKEHUM (DIEKTpOCHAOKEHME C¢ OCHOBAMM JIEKTPOTEXHHUKHU)» ABIACTCA
(popmupOBaHHE 3HAHWU B 00JACTH TEOPUM, PACUETA U AHAIN3A SJIEKTPUIECKUX W MATHUTHBIX
Ieneld, pacCMaTpUBAEMBIX KaKk MOAEIM PEATBHBIX  AJIEKTPOTEXHUUECKHX  YCTPOMWCTB,
HCIOJIB3YEMBIX B CTPOUTEIECTBE.

3amaumn OCBOEHUA OUCHUILIIUHEI ABJIAIOTC:

— W3YUUTh OCHOBHBIE IIOJIOKEHMA TEOPUM W NPAKTUKM pacdera OOHO(A3HBIX H
Tpex(pa3HbIX YNEKTPHUECKHX HEMEH, MEKTPOTEXHUIECKYIO CUMBOJMKY U TEPMUHOJIOTHIO;

— MOJYYUTH MPAKTUUECKUE HABBIKM PACUETa SIAEKTPUUECKHUX IIENEH, UCIOIB3YEMBIX B
Ipo(PECCUOHATBEHON NPAKTHKE;

— HAYYUTHCS ITOJIB30BATHECS TOCTHIKEHUAMH COBPEMEHHOMN JJIEKTPOTEXHUYECKON HAYKHU B

CBOEH MPO(PECCHOHATBEHOUN OEATEITEHOCTH.

2. Obopyoosarte u Mamepuaibl

ATmapaTHeI€ CPEACTBA:

— KommnekTt TumoBoro madboparopHoro 000pya10BaHUA « DIEKTPOTEXHUIECKUE MALLIMHED)

— Kommuekr tumororo maboparopHoro o0opymoBanusa «leoperndeckmne OCHOBEI
3JIEKTPOTEXHUKH»

— YueOHb1i creHn «1'eopus SIeKTPUUECKUX LEMEN U OCHOBBI AEKTPOTEXHUK W

VueOHasa ayguropus M MPOBEACHUA YUEOHBIX 3aHATHI, OCHAmeHa o0OpyaOBaHMEM U

TEXHUYECKUMU cpencrBamu o0Oyuenusa. Ilepenocnon HOyTOyK, MPOEKTOp, MOCKA MArHUTHO-

MapKepHasi.
3. Haumenoeanue nadopamopuuix paoom
M3 aux
Ne Temnr HanmenoBanue TeM AUCTIUIIINHEL, UX KPATKOE O0neMm
MPAKTUIECKas
MTACITATUTHHBI COZIEpIKaHNe qacoB
[MOArOTOBKA, 4YACOB

5 cemectp
JlaboparopHasi padbora Ne 1. DiiekTpHyeckue
el MNOCTOAHHOI0 TOKA.

[TonyunTes mpakTHYECKHUE HABBIKKM COOPKH CXEM
| poKyMBRITICAR@DEPUMEHTAIBEHON IMPOBEPKHU M pacuera 1.5

SNEKTPOHHOW Nﬂ,ﬂl}g{i 9]
Ceptvypukatr: 2C0000043ES %&%&BEE &%mgﬁg TOKa C HCIOJBE30BAHHCM
l1J'|!=JL|,: lLle6ayxosa Ta EEMEHQQW, Iepporo W BTOPOTrO 3dKOHOB

Kupxroda.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Jlaboparopnass pabora Ne 2. Amnxanns
JUHeHHBLIX  OHO(A3ZHBIX  JIeKTPHYECKHX
Henel nepeMeHHOro TOKA.

DNEKTpUUecKas 1eNb CHHYCOUTAIBHOTO TOKA IIPH
MapauieIbHOM  BKIOYEHMH  AKTUBHOTO M
PEAKTUBHBIX CONPOTUBIICHUM.

OKCIIEpUMEHTANBHAS HOPOBEpPKA 3aBHCUMOCTH

3 AKTUBHOTO W PEAKTUBHBIX COMPOTUBIAEHUN OT L5
YJacTOTHL, 4a Takke€ COOTHOIIEHUH MEKIY
HAMPAKECHUEM, COTIPOTUBIEHU MU,

Hp OBOIHUMOCTAMH 51 TOKAMH B I EITH C
mapayeIbHO BKJTIOY CHHEIMH AKTUBHEIM
COMPOTHUBICHUEM, KATYHMIKOW WHIYKTUBHOCTH M
KOH IEH CATOPOM.
Hroro 3a 5 cemecrp: 3
Hroro: 3

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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4. Coodeporcanue nadopamopHsix paoom

Jlabopamopnan padboma Nel. Inexkmpuueckue yenu nOCHMOAHHO20 MOKaA.

Lenv padomupi: 1101ydnTE IPAKTUYECKUE HABEIKKA COOPKH CXEM I SKCIIEPUMEHTAILHOH
MPOBEPKH M pacdera LENmed MOCTOAHHOTO TOKA C WCIIOJB30BAaHMEM 3akoHAa Owma, mepBoro u

BTOPOTO 3akOHOB Kupxroda.

Ocrnoevt meopuu:
C0%HOH 1EMbI0 MOCTOSHHOTO TOKA HA3BIBAIOT SAEKTPUUECKYIO 1€, COCTOANIYIO M3
HECKOJIBKUX COMPOTUBJIEHWUI M MCTOYHUKOB HANPHIKEHUSA, COCTUHEHHBIX MEXAY CO00M TEM WM

WMHBIM CITOCOOO0OM.

Y3710M 3IEKTPUYECKOM 1ENMM HA3BIBAETCSA MECTO COEIMHEHMA TPEX U 00Iee BETBEH IIEIH.
[Tpy HAIMYKMK B CXEME /1 TAKUX Y3JI0B MOXKHO cocrasuth (71 —1) ypaBmenwmii cormacuo mepsomy
3akony Kupxroda. B cooTBEeTCTBUM € STUM 3aKOHOM CYMMAa TOKOB, MOAXOOANMX K Y311y, paBHA
CYMME TOKOB, OTXOISNIAX OT y3JId, WIN ajJredpanueckas CyMMa BCEX TOKOB B y3JI€ PaBHA HYIIIO,
T.e. 2/ =0. ITpu 3T7OM HEOOXOIUMO TOKH, MOJXOMAIIME K Y3JIY, 3AMHCHIBATE B YPABHEHHE C
OTHUM 3HAKOM (HAmpuMep «+»), a TOKH, OTXOISIIME OT y3J1a — C IPOTHUBOMOIOMHEIM 3HAKOM.

[Ipu mocnemoBarerbHOM COEOMHEHUM HECKOJIBKUX comporuBiaeHui (puc. 1.1 a) obmiee

COIPOTHBICHUE YYACTKA PABHO CYMME BCEX COITPOTHUBIEHUN HA 3TOM y4acTke: R, =R, + R, + R,

. Tok Ha VUdCTKE TCIMH € HCCKOJIBKHUMH IMOCICOOBATCIABHO COCOAWMHCHHBIMH COIMPOTHUBICHHAMHA

Ovuer paBen (mo 3akony Oma):

YU
R,
!
— >
R1 A2 R3

Pucynok 1.1 — Ilocnenoarensnoe (a) u mapamneasHoe (0) coequHEHNE CONPOTUBICHU

[Ipu mapannemsHOM CO€OUHEHMM OBYX CONPOTHUBICHUU (puc. 1, 0) SKBUBAIEHTHOE

OOKYMEHT UDﬂHHCHH R . R
-
conmporuBIHe GHPEAHs e o opmyne: R, = ————.
Cepridmkart: * 2C0000043E9ABBB952205E7BAS00060000043E R + R
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa 1 2
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Ecnu u3BecteH TOk Jyp, IPOTEKAONINN ITO0 HEPA3BETBICHHON YACTH LENH, TO TOKU /; U I> B

COIPOTUBICHUAX R; 1 R> MOKHO onpenenurs no (popmynam:

R,

I].:IU -
R, + R,

R

I, =1, :
] R, + R,

[Ipu Tpex mnapamnensHO BKIMOYEHHBIX CcoOnpoTuBiacHUAX (puc. 1.2) skBuBamentHoe
COIPOTUBIEHHUE OYIET PABHO:

R -R, R,

R =
> R, ‘R, +R,-R,+R, R,

BETBBIO SJIEKTPUUECKOM €U HA3BIBAETCA YUACTOK SIEKTPUUECKON €M, 3aKIHYEHHBIN
MEKAY IBYMSA y3JIAMHU (Hampumep, KOHTYp abefa na puc. 1.3).

B kaxn0M KOHTYpE MEXKAY SAEKTPOABUKYILIUMHI CUIAMH (9.11.C.), UMEIONTUMHACS B IENH, U
MAaJeHUAMH HANPSKEHUA HA OTHOEIBHBIX YYacTKaxX CyIIECTBYET CTPOro OIpPEneIeHHAsA

3aBMCUMOCTD, OTIpEAenaeMas BTOPBIM 3aKk0HOM Kupxroda:
XE=2IR,

T.e. amredpandeckas CymMMa OSIEKTPOABMKYIIUX CHJI B JAaHHOM KOHTYpPE paBHa
anreOpandecKkor CyMME MaIEeHUN HATIPSAKEHUHM HA YYaCTKaxX [EMN 3TOr0 KOHTYPA.

Jlnsg TOoTO, 4TOOBI NMPAaBWIBHO 34MUCaTh yYPABHEHHE IO BTOpPOMY 3akoHy Kupxrodga,
HEOOXOOUMO 3a0aThCSA HAMPABIEHHUEM 00XO0a STOr0 KOHTYpa (HAMPUMEDP, MO XOAY 4YacCOBOU
crpenku). Ecim mpu 00x0a€e KOHTYypa HAIIPABIEHUE 3.1.C. COBIAAAET C HATPABICHUEM 00X01a, TO
€€ 3aIMMCHIBAIOT B JIEBYIO YACTh YPABHEHHS CO 3HAKOM «1», 4 €CIIM €€ HAMPABJICHUE HE COBIMANAET
C HampaBiIeHHEeM 00X01a, TO €€ CYUTAIOT CO 3HAKOM «—». AHATOTMYHO MOCTYHAIOT CO 3HAKAMH
nageHu Hanps:keHuil. Ecmi HanmpaBneHue TOKa HA y4aCTKE LEMH COBOANAET C HAMPABIECHUEM
00xoma, To /IR Ha ATOM yJaCTKE 3aMMCHIBAIOT CO 3HAKOM «1», B MPOTUBHOM CIy4ae — CO 3HAKOM
“—=».

[Toxaxxem 310 Ha npumepe (puc. 1.3)

l. Jlna koutypa abefa, copepmas 00X01 10 4aCOBOU CTPEIIKE, MOTYIHUM:
E, =1L R, + 1R,
2. Il xonrypa beedb, copepmas 00xon IPOTUB YaCOBOU CTPENIKH, ITOTYIUM:

E =LR, +1,R,

AOKY % :
3$HEHTPW%WCE%HdeEfH’ COBEpILAA 00X0M IO YJACOBOU CTPENKE, MOTYIHUM:

Ceptudomkatr: 2C0000043ESABBBO952205E7BAS00060000043E
Bnageneuy; llleGayxoea TaTeAHa AnexkcaHgpoBHa El o Eg — Il Rl o Ig Rg
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26



Yrazanue no mexunuke d0ezonacHocmii:
YKazanus 1o TeXHUKe 0€30IacHOCTH IIPU BEITOJIHEHUU J1JA00OPATOPHEIX padOT NpUBEIEHEL

B IIPUJIOKEHUE A.

Ykazanun no evinonnenuro nabopamopnoii pavbomoi:

1. [TomoOpaTe mpuOOPEL, HEOOXOAUMBIE I BBEITOMHEHUA PAaOOTHI, 03HAKOMHUTECS C
HUMHM M 34al0ACaTh TEXHUYECKUE OAHHBIE HCTOYHUKOB 5.1.C., PEOCTATOB, W3MEPUTEIBHBIX
IpruOOPOB.

2. CoOpars cxemy i nMpoBepku nepBoro 3akona Kupxroda (puc.l.2). Yceranosurs

MAKCHMAJIBHEIC 3HAYCHHA CDHPOTHBJIEHI’H?I PEOCTATOB H U3MCPHUTE ITOCJIC 3dMBIKAHHWA KJTHOYd Knl

TOKU B MAPAIJIENBHBIX BETBAX U 001l Tok 1iermu [0. Pe3ymeTarser m3Mmepenuit 3aHecTil B TA0IMILY

1.1.

A

Pucynok 1.2 — Cxema mis nmpoBepku nepBoro 3akona Kupxroda

B ompite 1.2 cnenyer mepeaBUHYTH NOM3YHKH PEOCTATOB ONPOU3BOIBHO, HAOTIOAAS, UTOORI
CTPEJIKH AMIIEPMETPOB HE 3AMKATUBAIIH.

Tadmiua 1.1 — PeayneTaTel n3MepeHni U BEIYUCICHUN

No
f Pe3yneTaTe! H3MEpEHHH PeayiILTaTel BEM HCIIEHHH
/T
(Do3HAY. ff) f} f;_& fj U H} R;_:' R_; H;, Yo
En. mzMm. A A A A B Om Om Om Owm Y6

RO MEHT -: ’GH-FI-HGAH
OneIT 15nEKTPOHHOM NOANKUCHIC

CepTudpras—2c0000003E5ABEE55]

Bnanensu: DHHJG%/KD

ba TaTeAHa Al

[1eKcaHapoBHS

PAESEFEASBRE6600004<

m

OneIT 3

NelcTeUTENEH. C 19.08.2022 no 19.08.20723
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[To 3akony Oma BEIUMCIUTE CONPOTHUBICHUE KAaXKJOTO PEOCTATa M SKBUBAIEHTHOE

COIIPOTHUBJIEHUE CXE€MBI R5H BEIUMCIMTE OTHOCHTENBHYIO INOTPEMIHOCTE WU3MEpPEHUU Yo % 1o

popmymne:
I,—U, +1,+1
}’ — 0 ( 1 2 3) ) 100%\
1,
3. Cobpats cxemy (puc. 1.3) nyia mpoBepku Broporo 3akoHa Kupxroda.
Fz
3 s g - C
E+ 1 Ez

® E

- -~

! &

Pucynok 1.3 — Cxema ma nmpoBepku BTOporo 3axkoHa Kupxrodga

[Tpu pazomkHyTEIX pyOMneHMKax Py w1 P2 mM3Mepurs BOJBTMETPOM BETWYHUHBI 3.71.C.

Kaxaoro akkymymsaropa. Conporusienus peoctatoB R, Rz u R3 m3mepure ommerpom. Toku Ha

OTAEIBHBIX YYACTKAX HEMH U3MEPUTE IS TPEX CIy4acB:
Onsir 1 — pyounsauk Py 3amkuayT, P2 — pazoMkHyT.
Ongit 2 — pyommsauk P2 3amknyT, P — pazoMkHyT.

Omngir 3 — 00a pyOunsauka Py u P2 3aMKHYTEL.

PesympTarel M3MEpeHUT W W3BECTHBIE BEIWYMHBI BHYTPEHHHUX COMPOTHUBICHUH

UCTOYHUKOB 3.1.C. Fo; Y Fp2 3aHECTH B TA0OIMILY 2.

Tabmima 1.2 — Pe3ymsTarel ©3MEpEHUN U BEIYACICHUI

Hz3BecTHEIE
PeszyneTarel H3MEepeHHH PeayisTaTel BEIMHCIIEHHH
No BEJIMYHMHBI
/11 E,f Eg IJ fg f_i! U,r U;_: U_i! Foi Foz R; Rg- R_; 2 IR Yo
B B B Om Om Om Om Om B Te

:ﬂm llleGayxqea TatenAHa AnexkcayopoBHa
OmneiT 3 ‘
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[To pesynpTaram M3MEpPEHUH M BBIMUCIECHUH CHENATEH BEIBOJ O NMPHUMEHHUMOCTH BTOPOIO

3akoHa Kupxroga mia pacuera nenen noOCTOSIHHOTO TOKA.

Brraucianrs OTHOCHTCIIbHYIO ITOTPCIIHOCTE IJIA KaXKI0T0 U3 TPCX OIIBITOB

_SE-3IR
SE

-100%

Vo

J171s1 0MHOTO U3 KOHTYPOB NPOBEPUTE DATAHC MOITHOCTEM:

SEI =3I°R+XI%r,

Cooepoicanue omuema:

OT4eT DOmKEH COIEPHKATE:

l.

-1 O b BB W

HaszBanme pabotsr;

[lems paboTsr;

Kparkue TeopeTnueckue CBEIeHMA;

Omicaniie NCmoap3yeMoro 000pyI0BaHNA U MATE PHAIOB,;
[Topsanok BEIMOTHEHUA PAOOTHI;

Beruncnenusa n 00paboTka pe3ybTaToB;

BBIBOIEL.

Koumponwsnwie eonpocwi:

l.

AN S

KakoBa (pu3ngeckas CyniHOCTE HEPBOTO U BTOPOTO 3aKkOHOB Kupxroga?
Maremarnueckoe BEIpaKEHUE IIEPBOTO U BTOPOTO 3aKOHOB Kupxroda.
YT0 Ha3pIBAETCI UCTOUHHUKOM 3.11.C.7

B ueMm cynHOCTE OataHca MONTHOCTEN ?

YT0 HA3BIBAETCS Y310M HIEKTPUUECKON 1ETH

Kak BriOMparoT HanpapiaeHusa 00X01a KOHTYPOB?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutenad: ¢ 19.0
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Ceptuidmkar: EEGGGGG-#SEBABBBBEEEDP?}’
Bnaneneu: llleGayxoea TaTenAHa AnexkcaHgpOBHa

Jabopamopnasa paboma Ne2. Ananus 1uHeUHbIX 00HOPAZHBIX ITEKMPUUECKUX enell

nepemMeHHO20 mokKa.

Ilenv padomwpr: OnbITHAA OPOBEPKA OCHOBHBIX COOTHOIIEHWM IS IOCIENOBATEIBHOU
IEMd HOEePEeMEHHOT0 TOKa, Oo0gamaromied AaKTUBHBIM, WHAYKTUBHBIM M E€MKOCTHBIM

COMMPOTHUBJICHUAMM.

Ocnoevt meopuu:
[Tycts B iems mepemMeHHoro Toka ¢ gactotou f = 50 [y BkmodeHa Kkarymka, oonagaronias
WHIYKTUBHOCTBIO L M aKTUBHBIM COTMIPOTUBIEHHEM 1 (puc. 2.1).

[Tpu mpoTekannn mo KaTymke NePEMEHHOTO TOKA iz B HPOCTPAHCTBE, OKPYIKAIOMIEM BUTKH,

G}V,I[ET CO30dBdATHCA MATHUTHBIN MIOTOK @ 1 MOTOKOCICIUVICHUEC C BUTKAMH KATYIIKH.

w=w-@®
rac w —4HcjIO BUTKOB I{HT‘_",’H_II{H.
'fL
S
A
©
v U
@
Y

R
A A
1
U =Ir
@
4V
@
L
U =Jix
AOKYMEHT NoArncaH Y L&

3NEKTPOHHOW MOANWUCHIO
OR" PP ECxema mocae oBaTEILHOTO coenuuenus R u L

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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OTHOLIEHNE MOTOKOCIEIUICHU KATYMIKH K TOKY KATYIIKH 1] HA3BIBAETCA COOCTBEHHOHU

HHAYKTHBHOCTBIO MJIH HHAYKTHBHOCTEIO.

w-@O

R
Iy Iy
Ecan coOCTBEHHOE MOTOKOCIEMIEHNE MPOMOPHMOHATEHO TOKY (B ClIyuae KaTymiku Oe3
CTAJILHOTO cepaeuHuka), To L = const. OCHOBHOU €QUHUIIEU U3MEPEHUA UHIYKTUBHO CTH SABIIAETCA
I'enpu (I'n):

UH=— 17I4-10"° =1mln
147

Ecnn TOK B KaTylIKe M3MEHAETCA (HAOpUMEp, MO CHHYCOMJATBHOMY 34KOHY), TO U
MOTOKOCLEIUIEHNE KATYIIKA HW3MEHAETCA M MNOJTOMY B BHTKAX KATyIIKU II0 3aKOHY

3JIEKTPOMATHUTHOM MHAYKIIMK HABOJUTCS 3.11.C. CAMOUHIYKIIAH €1

T.€. HABOOWMAA 5.4.C. €L HPEIATCTBYET M3MEHCHHIO TOKa L. Kpome TOro, karymka

DﬁHHﬂHET HCKOTOPBIM dKTHBHBIM COIMPOTHBJICHHUCM I.

[Tpumenss Bropoit 3akon Kupxroga 1 MrHOBEHHBIX 3HAUEHUH €K TPUY €CKUX BEINUHH,

MOKHO 34 CATh.
u+e, =i-r
OTCHOOd HAIIPAKCHHUEC Ha 3dKMMaAX TICITH PABHO
u=i-r—e, =u, +u,

[Tanenne HanpseHNA HA AKTUBHOM COITPOTHBIIEHUH HA3BIBAIOT AKTUBHOW COCTABIIAIONIEH
HANPSKEHUS WM AKTUBHBIM HAINPAKEHMEM, 4 MAaJACHHE HANPAKEHUA HA WHIYKTUBHOM
COMPOTHUBJIEHUHN HA3BIBAIOT UHAYKTUBHOW COCTABIAIONIEH HANPAKEHUA. MTHOBEHHEIE 3HAYEHUA
3TUX BEIMYMH O0003HAYAKOT U, WU U, a AeuctByronme — coorBercrBeHHO U, m UL, Ilpum
CUHYCOMIATBHOM 3aKOHE U3MEHEHHU A TOKA HANPSDKEHHUE HA 3aKUMax 1EenH OyIeT paBHO:

d(I, sin cwt)
dt

u=ir—e, =rl _sn wt—+ L =rl sm ot +wlLl cosor =

L

: . T
=U__sn wt +U, sn a)r—|-5 :

T.C. MCKAY dKTUBHBIM M MHAVKTHBHBIM ITAACHHAMH HAITPAKCHHA HMCCTCA CABUI 110 Q)aae

o
Ha 90°. nokymMeHT nopnvcaH
BNEKTPOHHOW MOAMMUCHIO

Ceprudurar:  2Coll@pexeTpoR KOMBIIOKer0i14{f0 pMe MOKHO 3aITHCATh:

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
U=U_,+ jU, =1Ir+ jlx,
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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CepTud

rane jlIx, = jwlLl - KOMIUICKCHOE COIPOTUBJICHUE HHAYKTUBHOTO 3JICMCHTA,

U
_ Tm L [
U a ’\/IE u U . = = - ACUCTBYIOMIUEC 3HAYCHHWA dKTHMBHOTO M HHIYKTHBHOTO
\ 2

HATIPSIK CHUH.
Takum 0Opazom, HampsKeHHe Ha 3aKuMax 1end U MOKHO MPEeICTaBUTh B BUJIE CYMMEI
neyx cunycoun U, u jU, . M3BecTHO, 4TO BCAKYIO CHHYCOMIAIBHO H3MEHAIONIYIOCA BEIUIUHY

MOJKHO MPENCTABUTHL B BUIE BEKTOpA (Hampumep, Toka [ ), BPAMIAIOMIETOCA B MPOCTPAHCTBE C

YTI0BOW 4ACTOTOH @, MPOEKIIUA KOTOPOTO HA MHUMYIO OCh M JTAET CUHYCOUJAIBHYIO BEIUUNHY
(puc. 2.3).

Pucynok 2.3 — U300paxkeHne CHHyCOMIATBHOTO U3MEHIIOMIEHCA BEIMUYUHEL TOKA B BUE

BEKTOPA

OmnpenemM HANPAKEHU A HA 3aKUMAaX €M ITPU MOMOIIA BEKTOPHOM quarpaMmmel. Bekrop

roka [ OTIOXUM B MPOM3BOIEHOM HAMPABICHUH, HAPUMED, TOpH30HTAIRHO (puc. 2.4). Bee

OCTATHHBIE BEKTOPEI OYAVT KECTKO MPUBS3aHEI K BeKTOpY £ , T.€. uX casur 1o (aze Oyaer cTporo

OMPEOCIICHHBIM.

Bekrop axtusnHOro mampsxenus U, = 1 -7 Oymer coBmamars 10 HANpaBIEHUIO C
sektopoM [/ . Bekrop uHaykTHBHOH cocrapmamomieit mampsxenus U, = j-I-Xx, Gyzxer

onepesxath Ha 90° Bextop [ . Cxnampipas reomerpuuecku Bektoper U, u U, , momydnm BekTop

HanpsokeHusa U Ha 3aKuMax LEnu.

AOKYMEHT MNOANMCAH
JNEKTPOHROW 1NO4INMCBHD

. N T, A GOOOEARRECSTE A OO0
MK 2C0000043E9ABEBB952205E7BASO0060000043E

Bnapeneu Lilel 1AV X0Bd iITbHAHA AJIeKCaHOpoBHA

NelcTeUTe

ned: c 19.08. 2022 no 19.08. 2023
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Pucynok 2.4 — Bekropnas guarpamMma npu mociaen0BarensHoM coequaeHn R u L

Bemmuuna X; =@-L = 277 - f - L wmaseiBaercs unOyKmugHwIM conpomuegieHuem u

H3IMCPACTCA B Om. CDHPDTHBJIEI-H{E XL 3aBHCHUT OT YACTOTBI H IIPH BKJIHYCHHMH KAdTVIIKH

WHIYKTUBHOCTH B 1€ NOCTOAHHOTO TOKA ( f =0 ) TOK Karymku OyAeT OrpaHUYEH TOJIBKO €€

dKTHBHBIM COITPOTHBJICHHUEM H OKAKCTCA HAMHOTO OoIBIIIE. HDSTDN[}’ KATYIIKH HHIYKTUBHOCTH,

MPCOIHA3HAYCHHBIC I pHGUTH Ha MEPEMCHHOM TOKE, HCJIB34A BKJIOHATH B ICIH IMTOCTOAHHOTO

TOKA.

Tpeyromeank OAB (puc. 4) npsaMOyTOJIBHEIN U HA3EIBAETCS TPEYTOIBHUKOM HANPAKECHUM.

13 tpeyromsanka OAB nmeem:
U2 =U 2 +U,2
U* =)+ -x,)" =1"(r" +x;)

M3Bnekas n3 00enx uacTel KOPEHb, MOTYIUM

U:I-\/rz-l-,ri

> ¥
Bemiunnaa \/ r-+Xx; , uMern@ai pa3MEPHOCTh COMPOTHBIIEHHA, HA3BIBAETCA MOJIHBIM

COMMPOTHUBJICHUECM LICTTH AU 0003HaUaeTCa Z :

¥ ¥
z:\zr“-kx_,:

1 3aKOH OMa 1T 1IeM TEPEMEHHOTO TOKA UMEET BUA!

.U _ _
[=—n U = Iz
<

KUC%M&WH* (a3 ¢ mexay Tokom [ u nanpsaxenuem U paBen:

SNEKTPOHHOW Noanuvceo
Ceptucbukar:  2C0000043E9ABSBI52205E 7BAS00060000043E U I -r 7
Bnapeney llleBayxoea TateAHa AnekcaHapoBHa COS (;{) — g — = —
U l-z =z

- = - O YT e 4 (=] ] -]
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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13 TpeyronpHKa MOIITHOCTEN, KOTOPBIN MOKHO ITOJTYYUTE U3 TPEYTOIBHUKA HATTPAKEHUHN

YMHOKEHHUEM €T0 CTOPOH HA TOK I, mOIydnM akTUBHYIO MONTHOCTE:
P=Ir=U-1-cosq
PeakTuBHAI MOTITHOCTE:
O=1°x, =U-1-sin ¢

[Tomas MOTTHOCTE:

2 2
S=U-I=+P>+0O
OTHOMmIEHNE AKTUBHOM MONIHOCTH K MOJHOW HA3BIBAETCA KOY(DPUIMEHTOM MOTITHOCTH:
P P
S Ul

Ecnu nens mepeMeHHOr0 TOKa 001agaeT akTUBHEIM COIPOTHBIEHHEM I' U €MKOCTBIO C

COS( =

(puc. 1.5), To mo Bropomy 3akony Kupxroda mis MrHOBEHHBIX 3HAYEHUN SIIEKTPUIECKUX BEIMINH

MOKHO 34ITHCATh.
U=1-r+u,

rac 4 — MTHOBECHHOC 3HAYCHHEC ITPHJIOKCHHOT O K TICTTH HAITPAKCHHA ,
[ - MTHOBEHHO€ 3HAYCHHE TOKA I CITH,
e - MTHOBCHHOC 3HAUCHHWC HANIPAKCHHA, IMPHUIONKCHHOTO K DﬁI{JIH,I[I{HM KOHICHCATOpPA U

MPEICTABIAIONIEr0 COO0M MaaeHNEe HATIPSKEHNUA HA EMKOCTH.
Ecnu Tok M3MEHSIETCs BO BPEMEHH 1O CHHYCOUTAITEHOMY 3aKOHY, T.€. 1 =1 ., SN X |

TO IIPEABIAYIIEE YPABHEHHUE OYIET UMETEL B!

U =rl sincrt+——1I_ sin(wr—2).
wC 2

M3 stoit popmMynel BUIHO, UTO IPHIOKEHHOE K LENMW HANPIKEHUE COCTOUT M3 JBYX

COCTABILIIONINX: AKTHBHOM WM aKTUBHOTO HampskeHus U, = rl, SIN @i cosnanaromieii mo

1

. 7T
(base ¢ TOKOM, M PEAKTHBHOH HIH eMKOCTHOH cocrapmmomeit U, = —— 1, sm( &t ——)

wC 2
orcraronied ot Toka Ha 90° (puc. 1.6). Toraa
U — Uu + Uc‘
[TocTpouM BEKTOPHYIO AMATPAMMY IS JAHHOTO CIy4Yas, MOIB3YICh TEMH K€ MPABUIAMH,

KaK 1 n%ﬂ%%%pﬂmm I71s1 MO CIIENOBATENBHOTO coequHeHus 1 1 L (eMm. puc. 2.4).

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynok 2.6 — BekropHas nuarpamma s moCiaeI10BaTEIBHOTO

coequueHud R u C

L ]
[Tpu sTOM HEOOXOOUMO UMETE B BUAY, UYTO BEKTOP HAMPAKEHUA U . orcraer or Toka [

Ha 90° (puc 2.6).
13 tpeyromsunka OAB Ha pucynke 6 umeem:
2 2 2
U-=U, +Ug;

HJIN

I/ 1
U? =(IN> +(—)* =71*(r* +—)°
() (mC) ( mC)

M3Bnekas kBaapaTHeIN KOPEHE U3 00EUX J4ACTEH, TTOTYUHM:

1
U=1-[r>+(—)" .
(a)C)
OTKyOa
. U _ U
\/F’2+( L Jr? o+ 2
aC

OOKYMEHT NoarmmcCAH
SNEKTPOHHOWN HD,U,HI-"‘IGbI{]J
Ceprudukan ;_J,:,;-ﬁ.ﬁmqggg_a{Jg%mLE_&ﬁ:;,:&a:;,:;ﬁﬂrﬂgﬂaﬂm EeMKOCMHBIM conpomugierHuem 1 uamepaercsa B Ou.

Bnageney, llleGayxoea TaTeAHa AnexkcaHgposrd

ENE{GCTHGE CﬂHpUTI{BHEH'HE 3dBHUCHUT OT HdCTOTEI HHHPHHCE‘HHH CETH M OT EMKOCTH KGH,I[EHCHTUPH.
Neicteutenex: ¢ 19.08.2022 no 19.08.2023
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3 3
Bemiunnaa \/ I + X, Ha3pIBAE€TCA ITOJHBIM COMPOTHUBICHUEM M 0003HAuaercsa z. 3akoH Oma

MPUMEHUTEIEHO K JAHHOU [EMHU IMMEPEMEHHOTO TOKA OyIeT UMeTh BUL:

3 a
roe ZZ-\/P“—FIE *

Ecnu BCce croponsl TpeyronsHuka HanpsxeHnuit OAB pazpenurs Ha TOK [/, TO MOIyUnM
TPEYTrOJIBLHUK COMMPOTUBIEHUI C KATETAMH ¥ U X¢ U THIIOTEHY30H Z.
[Ipu mocnemoBarenmsHOM coenquHeHud r, L m C Oyayr CIpaBeIIMBEI BCE BBIBOJEI,

MOMy4EHHBIE 1A ermu ¢ r-L w nem ¢ r-C. [Ipu 5ToM BO3MOKHEBI ClI€ IyFOIINE KOMOWHAINN

a) X; > Xe ;0)X; <Xg ;B)X; =X .

3

PaccMOTpUM € MOMOMIBIO BEKTOPHEIX IUATPAMM KA IbIA U3 3TUX BAPUAHTOB.

a) Umeem niens 13 mocnenoBaTenbHO COEAMHEHHBIX 1, L u C, mpuuem

X; > X . Ilo Bcem Tpem CONpOTUBIECHUAM OyIOeT NMPOTEKATh OOWH U TOT K€ TOK I,

BEKTOP KOTOPOTO OTJIOKUM B BEIOpAHHOM MacmTade npou3BOJBHO, HAMPUMEDP, TOPU3OHTAIEHO,
T.€. HATPABJIEHHUE NEPBOTO BEKTOPA BEIOUPAETCA MPOU3BOIBHO (puc. 2.7).

BekTop mameHus HaOpsAKEHWs HA AKTUBHOM COMNPOTHBICHHM OyAET COBHANATh C

HAMPABICHUEM TOKd, a4 ITAJEHUE HANPAXKEHWA HAa WHIYKTUBHOM 31eMeHre wm U/, Oyner

omepexarb BEKTOp [ Ha % [TageHue HANPSKEHUA HA E€MKOCTHOM s71eMeHTe U, Oyzder

OTCTABATEL OT BCKTOPA TOKd Ha % H COTJIACHO YCJIIOBHIO

U.<U,.

Pucynok 2.7 — BekropHas nuarpamMma HanpsSKEeHUU Ipu X,; > X -

OOmniee HanpsKeHNE 1IENHU OyAeT paBHO CyMME

AOKYMEHT MNOANMCAH U/
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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M3 BekTOpHOM auarpamMmbl BUOHO, UTO MEKIY TOKOM IIEMA [ W HAMPAKEHUEM U ecrs

yTOd @ W TOK UMEET OTCTAIOIINI XapakTep, a cos @ < 1,0.
0) Ilpu X; < X, nmageHue HAMPAKECHUSA HA UHIYKTUBHOM CONPOTUBICHUH OyIE€T MEHBIIE

MaJeHUA HANPMKEHUA HA €MKOCTHOM COIPOTHBJIEHHWH, IMO3TOMY BEKTOPHAsA auarpamma Oyner

UMETh BUI (puc. 2.8):

Pucynok 2.8 — BexropHas quarpamma Hanpsxenuit mpu U, > U,

B) [Ipu X, = X, umeer Mecto pesonanc nanpaxcenuil, T.e. U - = U, u 1o Gyzer npu

1

wl = _C . ITpu srom Bexropel U, u U - paBHBI 1O MOY/IIO ¥ MPOTUBOTMOIOKHO HAPABIIEHEI
0]

(puc.2.9), mosroMy ux CymMMa paBHA HYJIIO. 10K LIEMM ITPH PE30HAHCE HAIIPAKEHUN OIPENEIACTCA
TOJMBKO AKTHUBHBIM COIIPOTUBIEHUEM, TTOATOMY yTOJI caBUTa (pa3 MEkKIYy TOKOM M HAMPIKEHUEM
Ienu paBeH Hymo, a cos ¢ = [. Ilpu sTom Hamo wMETH B BUAY, UTO pPE3YIbTHPYIONIEE
COONPOTHUBJIEHHE 1M PE3KO YMEHBIIUTCA A0 3HAYEHUS Z = F U TOK IIEMH NPU PE30HAHCE MOKET

PE3KO BO3PACTATh.

Pucynok 2.9 — Bekropnas nuarpamma HAInpsKEHUN IIPH PE30HAHCE

Yrazanue no mexunuke d0ezonacHocmii:

YKazanus 1o TEXHUKE 0€30IMaCHOCTH NPU BBITOJTHEHUH JA00OPATOPHEIX padOT MPUBENEHEI

B ITPUIIO K GHIAKENT noanmcan
SNEKTPOHHOW MOAMMUChHIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ykazanua no evinonnenuro nadopamopHou pabomoi:

l. CoOpars cxemy ¢ mocnemoBarensHBIM coegunenneM R, L u C (puc. 2.10). B
KAueCTBE AKTUBHOTO COMPOTHUBIIEHUA UCIOIB3YETCA PETYIUPOBOUYHBIN peoctar R, a B kauecTse
emkoctu C — Ddarapes KOHIEHCATOPOB.

Bonermerpom V1 m3mepsaroT BxoaHoe (00niee) HanpsKEeHUE 1EMH, 4 BOJIBTMETPOM V2 C
[MTOMOIIBIO IIVITOB IMTOOYCPCIHO M3IMCPAIOT MMAJCHUC HAIIPAXKCHIA Hd dKTHBHOM COIMPOTHUBJICHHH R

(B TOukax a u 0), Ha MHAYKTUBHOCTH L (B TOukax B u r) u emkocTu C (B TOUKAX T U 1).

NATP
. A S
°
»
", 220B Vi
I
@ L 4

Pucynok 2.10 — Cxema ¢ nocnegoBarensHeiM coenuneHueM R, L u C

M3mepenns Heo0X0aMMO BEIMOMHATE IS TPEX PEKUMOB:
1)UL > Uc, 2) UL < Uc; 3) UL = Uc.

Jlns kaxaoro U3 peKUMOB BHEITIOJHUTE PACUETHI U BMECTE C PE3YIbTATAMH W3MEPEHUH
3aHectu B Ttabmumy 2.1. Ilo pesympraram pacdeTroB misd KamAOTO W3 PEKUMOB IMOCTPOUTE
BEKTOPHYIO IUATPAMMY HAIPSIKEHUH, Ui 4€T0 HEOOX0AMMO BEIOpPATh MACIITAO HATIPSKEHUS My
TaknuM 00pazom, uTo0sI BEKTOP HanpsxeHus nenu U Obin npumepHo paBeH 8 — 12 cm.

Tabmina 2.1 — Pe3ynerarel n3MepeHNd U BEIYUCIEHUMN

No M3MmepeHHEIE BETMUNHEL BEI1unClIEHHEIE€ BETUYMHEI
oA U 1 Ur UL Uc Cos @ S P 0
B A B B B : BA Bm BAp
1
2
3
Buumanue! llpn pe3onance HanpsSKEHWH TOK LENHM OOPEAENAICTCA AKTUBHBIM

CONPOTUBJIEHHNEM R, Mo3TOMY amMmepMerp MOKET 3amKamuBarek. B sTom cioydae HeoOXomumo
AOKYMEHT MOAMNNCAH

o n00p adfiF aRaTePM

Bnanenyo HEBOMBII TIPeieA IO TOKY.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Cooepoicanue omuema:

OT4eT DOmKEH CONEPHKATE:

l. HaszBanme pabotsr;

[lems paboTsr;

Kparkne TeopeTnaeckue CBEICHNA,

Omcanne UCIToIb3yeMOro 000pyI0BAHUA U MATEPHATIOB;
[Topanok BEImOTHEHUS PAOOTEHL;

Beruncnenusa n 00paboTka pe3ybTaToB;

-~ N B W

BBIBOIEL.

Koumponsnwvie eonpocwi:

l. UT0 mOHMMAIOT MOA MHAYKTUBHOCTEIO U KAK OHA OMPEAEIAETC A

2. Kak 1 mouemMy M3MEHAECTCA WHAYKTUBHOCTE IIPU BBEAECHUU B KATYIIKY CTAJIBHOTO
CepaeUHNKA?

3 YT0 MOHUMAIOT MO EMKOCTBIO U KAK OHA OMPENEIeTCs !

4. YT0 HA3BIBAIOT YTJIOBOM YACTOTOU M7

5 [To kakum (popmysraM OIPEREAIOT I; XL; XC U Z [IEMHU NEPEMEHHOTO TOKA?

6. KakoBEI OCHOBHEIE COOTHOIIEHUSA U BEKTOPHEBEIE TUATPAMMEI B IE€IAX C AKTUBHOMU,

WHIYKTUBHON U €MKOCTHOHM HATPY3KOMN !

7. [Tpn KaKnX yCIOBHAX BO3HUKAET PE30OHAHC HAMPAKEHUI?

8. Yemy paBeH KO(P(PHUIIMEHT MONIHOCTH €OS @ IIPH PA3JIMUHBIX YCIOBUAX U KaK OH

ompenenaeTcs’

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MUWHUCTEPCTBO HA VKU U BBICHIET'O OFPA3OBAHIS POCCUMCKOU ®EIEPALIUU
OEJ/IEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEX/IEHUE BBICHIET'O OBPA3OBAHUWA
«CEBEPO-KABKA3CKHNI ®EJEPAJIBHBI YHUBEPCUTET»

[Taruropckmii UHCTUTYT (punman) CKOY

MeToan4ecKne YyKazaHUs

0 OPraHu3alluy U MPOBENEHUIO CAMOCTOATEIEHOM PA0OTEI

no mucuummne «MHXEHEPHBIE CUCTEMBI 3JTAHUU Y COOPYXEHUN
(DJIEKTPOCHABXEHHUE C OCHOBAMMU SJIEKTPOTEXHUKHW)»
IULA CTYIEHTOB HAIPABJICHUA ITOATOTOBKH
08.03.01 CrpourenscrBo, ['0poackoe CTpOUTETECTBO U XO3AUCTBO

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Copepxanue

Brenenne

1 OO0mas xapakTepUCTUKA CaMOCTOATENbHON padoTel oOyuaromieroca npu
W3YUEHUN JOUCHUIUIMHEBEL «lIH¥KeHepHBIE CHCTEMBI 3JaHUU M COOPYKEHUU

(31EKTPOCHADKEHUE C OCHOBAMHU SIEKTPOTEXHUKH ) »

2 [Inan-rpaduk BEIMOMTHEHWA CAMOCTOATENBHON PaOOTEL
3 KOHTpOIBHEIE TOUKH U BUJIBI OTYETHOCTH ITO0 HUM
4 Meroanueckne peKOMEH JAINH 10 N3YUEHUIO TEOPETUUECKOTO
Marepuana
5 Yuebno-meroqnueckoe u MH(POPMAITMOHHOE 00eCTIeueHne TUCIIUTLIMHEL
IOKYMEHT MNOANVCAH

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BBenenue

CamocrosrensHaa padoTa — naaHupyemas yueOHas, yaeOHO-MCCIen0BATENL CKAA, HAYIHO-
HCCIIEIOBATENBCKAA PA00TA CTYAEHTOB, BEIIIOIHAEMAA BO BHEAYAUTOPHOE (AyIUTOPHOE) BPEMA I10
3aJaHUI0 U IIPH METOOWYECKOM PYKOBOACTBE NMPENMOIABATENA, HO 0€3 €ro HEMOCPEACTBEHHOTO
y4acTus (IpH 9aCTUYHOM HEIMOCPEACTBEHHOM YUACTHH NPEMOAABATENA, OCTABIAIONIEM BEAYIYIO
pOMIE 3a padOTOU CTYAEHTOB).

CamocrosarensHas padora CryneHTOB B BY3e ABmAECTCA BaKHBIM BHAOM YYEOHOH M
HAYYHOU NEATEIBHOCTH CTYIEHTA.

Bengymas nens oprammszanum u ocymiecrBaenuss CPC pmomxkHa COBMagare € IENBIO
00ydeHUs CTyIEeHTAa — TOArOTOBKOM OakanaBpa ¢ BeicmM oOpazosanueM. [Ipu opranmsamum CPC
BAXKHEIM M HEOOXOAMMBIM YCIOBHEM CTAHOBATCA (POPMUPOBAHUE YMEHUSA CAMOCTOATEIBHOU
paloTEL A1 MPUOOPETEHNA 3HAHUI, HABEIKOB U BO3MOKHOCTH OPraHu3auuu yueOHOM U HaydIHOU
NEATEIEHOCTH.

Llenpro camocToATENBEHON PAOOTEI CTYIEHTOB ABISAETCA OBJAAEHNE (DYHIAMEHTAILHBIMU
3HAHUAMHA, MPO(PECCHOHATEHBIMA YMEHUAMHU 1 HABBIKAMH OEATEIBHOCTH MO MPO(ILITIO, OTBITOM
TBOPUYECKOM, MCCIEIOBATENBCKON AearensHOCTH. (CamocTroATensHas padora CTYIEHTOB
CHOCOOCTBYET pa3BUTHIO CAMOCTOATEINBHOCTH, OTBETCTBEHHOCTH M OPraHW30BAHHOCTH,

TBOPYECKOTO MOAXO0A K PEMIEHUIO ITPodneM yueOHOTO 1 PO (PECCHOHAIBEHOTO YPOBHSL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ob01as XapakTepHCTHKA CAMOCTOATEILHOH padoThI 00yuarmerocs nNpu H3y4eHHH

MU CHHILTHHBI «MH:KeHepHbIe CHCTEMbI 3[IAHHH H COOpPY:KeHHH (IJIeKTPOCHADKeHHe ¢

OCHOBAMH 3JIeKTPOTEeXHHKH)»

CamocrosarensHad padoTa - maaHupyemas yueOHas, yaeOHO-UCCIEN0BATENbCKAL, HAYIHO-
HCCIIEIOBATENBCKASA pA00TA CTYAEHTOB, BEITOIHAEMAA BO BHEAYIUTOPHOE (AyAUTOPHOE) BPEMSA I10
3aJaHUI0 U TIPH METOOUUECKOM PYKOBOACTBE MPEMOIABATENA, HO 0€3 €ro HEMmOCPEeACTBEHHOTO
y4acTus (IIPH 9aCTUYHOM HEIMOCPEACTBEHHOM YUaCTUH IIPEOAABATEIA, OCTABILAIONIEM BEAYIILYIO
ponb 3a padOTOM CTYAEHTOB).

CamocrosarenpHas padora CcryneHTOB B BY3e ABIACTCA BaKHBIM BUAOM YYEOHOU M
HAYYHOU OEATEIbHOCTU cTyneHTta. CamocTosTensHas padoTa CTYIEHTOB UTPAET 3HAUUTEIBHYIO
pPOIE B PENTUHTOBOU TEXHOIOTHMN 00yueHus. B cBa3u ¢ stum, 00yuenue B BY 3e Bknrogaer B ce0s
IBE, MPAKTUYECKA OJMHAKOBBEIE MO 00BEMY W B3aMMOBJIMSHHUIO YACTH — IMPOIECca 00ydeHus U
npouecca camooOyuenusa. [losromy CPC pmomxna crare 5>(p(PEKTUBHOM M LIE€IE€HANPABICHHOM
paboTou cryneHra.

K coBpeMeHHOMY CIENMATACTY OOMIECTBO MPENBABIAET JOCTATOYHO MIHUPOKUH MTEPEYEHE
TpeOOBaHUM, CpEAM KOTOPHIX HEMAJIOBAKHOE 3HAYCHWE HMMEET HAJIMYME YV BBITYCKHUKOB
OMPENEIIEHHBIX CIMOCOOHOCTEN M YMEHMA CAMOCTOATENBHO OOOBIBATH 3HAHUA W3 Pa3IMUHBIX
MCTOUHUKOB, CHUCTEMATH3UPOBATE MHOIYUYECHHYI0O HMH(POpMALMIO, OAaBATH OLIEHKY KOHKPETHOH
(puHancoBou curyanuu. QOpMHUPOBAHUE TAKOTO YMEHUS MPOUCXOJUT B TEYEHUE BCETO MEPHOAA
00yueHHuA depe3 ydacTHe CTYJEHTOB B NPAKTHUECKUX 3AHATHAX, BBITOJHEHHE KOHTPOIBHBIX
3a0aHUN U TECTOB, HAMMMCAHUE KYPCOBBIX U BBITYCKHBIX KBAM(PUKAUMOHHBIX padoT. Ilpu sTom
CaMOCTOATENBHAA Pad0Ta CTYIEHTOB UTPAET PEMIAIONIYIO POJIb B XO€ BCEro yueOHOro mporecca.

Begymas nens oprammszanum u ocymecrBaeHus CPC pomxna COBmagare C IENBIO
00ydeHMA CTYOEHTAa — MOArOTOBKOW Creruanncra u 0akamaBpa ¢ BeICIIMM OOpaszoBanuem. [lpu
opranm3anuu CPC BaxHBIM U HEOOXOOMMEBIM YCIOBHEM CTAHOBATCS (POPMUPOBAHUE YMEHMA
CaMOCTOAT €JIbHOW padOTHI I MPUOOPETEHNA 3HAHUH, HABBIKOB M BO3MOKHOCTH OPraHU3aIvuu
yueOHOW ¥ HAYUHOUN JEATETBHOCTH.

DopmMEI CAaMOCTOATEIBHOM PAOOTEI CTYAEHTOB pasHO00pa3Hel. B cooTBeTcTBHU ¢ pabouen
OPOrpaMMOM AUCHUIIIMHEL HPEIYCMOTPEHEl CAEAYIONINE BHUOLI CAMOCTOATEIBEHOM PAaOOTEI
CTYIEHTA:

- CAMOCTOSTETLHOE N3YUEHUE JINTEPATYPHI;

- CAMOCTOATCIBHOC PCIIICHUE 3a1a4,

- SEREBAREYSBbenoro mpoeicra

Ceptudmkar: 2C0QDD043ESABBB952205E7TBAS00060000043E
Brnaneneu: memaﬂwﬁgmm?bﬂﬂfﬂ UiyuenHuna Jumepamypsl — CaAMOCTOATCIBEHOC OBJIAJCHHC

3HAHHUAMH, OIIBEITOM HCCIICIOBATCIIE CI{Dﬁ JEATCIEHOCTH.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3adauamu camMOCTOATEIIEHOTO U3YUEHUS TUTEPATYPHI ABJIAIOTCS:

. yriiyOneHne U paclMpeHne TEOPETUUECKUX 3HAHUM;

. (popMUpOBAHNE YMEHUM HMCIIOJB30BATH HOPMATUBHYIO, HPABOBYIO, CHPABOUYHYIO
JOKYMEHTALWIO U CIENUAILHYIO JIMTEPATYPY;

. pa3BUTHE MO3HABATEIBHBIX CIOCOOHOCTEN M AKTUBHOCTH CTYIEHTOB.

Llenv camocmoamenvhoco pewienus 3a0qd - OBJIAJCHUE IPO(PECCHOHAIBHBEIMA
YMEHHUAMA M HABBIKAMHU JEATEILHOCTH IO MPOodiuIro Oyaynien IeaTeasHOCTH.

Jadauamu CaMOCTOATEIILHOT0 PEMIEHNA 34149 ABJLAFOTCA:

. CUCTEMATH3AIMA M 3AKPEIUIEHUWE IOJNYUYEHHBIX TEOPETMYECKMX 3HAHUM W
MPAKTUUECKUX YMEHUM CTYIECHTOB;

. (popMHUPOBAHHNE CAMOCTOATEIHHOCTH MBINUIEHUS, CITOCOOHOCTEN K CAMOPA3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CAMOPEATM3aLIHH;

. Pa3BUTHE UCCIETOBATEIECKUX YMEHUH.

Llenvio camocmoamenvHo20 6bINOJIHEHUA pacYemHO-2paguyeckou padompl 10
OUCLHUIIIMHE ABIACTCA OBIAACHUE (DYHZAMEHTAIBHBIMU 3HAHUAMH, NIPO(PECCHOHATBHEIMU
YMEHUAMHM U HABBIKAMM JEATEIBbHOCTH MO NPO(UIIIO, OMBITOM TBOPYECKOH, UCCIEA0BATENBCKON
OEATETbHOCTH.

JadayaMu TAHHOTO BUAA CAMOCTOATEIBEHON PAOOTHI CTYIEHTA ABIIAIOTCA:

. CUCTEMATH3AIMA W 3AKPEIUICHUE IOJMYUYEHHBIX TEOPETMYECKHX 3HAHUM W

MPAKTUYECKUX YMEHHI CTYIEHTOB;

. YIIyOIeHNE U PACIIMPEHNE TEOPETUIECKUX 3HAHNU;

. (popMUpOBAHME YMEHHUM HMCHOJIB30BATh HOPMATHUBHYIO, NMPABOBYIO, CHPABOYHYIO
OOKYMEHTAIIUIO U CIIEHUATBEHYIO TUTEPATYPY;

. pPa3BUTHE MO3HABATEIBHEIX CIIOCOOHOCTEN M AKTUBHOCTH CTYIAEHTOB: TBOPYECKOU
WHUIMATHUBEL, CAMOCTOATEIHHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

. (popMUPOBAHNE CAMOCTOATENBRHOCTH MBILIUIEHU, CHOCOOHOCTEN K CAMOPA3BUTHIO,
CAMOCOBEPILIEHCTBOBAHUIO M CAMOPEATN3 AL H;

. pa3BUTHE UCCIENOBATENECKUX YMEHUH;

. HUCIOJB30BAHME  MATepuasa, COOpaHHOr0O W HOAYYEHHOIO0 B XOI€
CAMOCTOATE€JIBHBIX 3aHATUM HA CEMUHAPAX, HA MPAKTHUYECKUX M JA0OPATOPHBIX 3aHATHUAX, IPH

HAMMCAHUN KYPCOBOU pPaOOTEHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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B pesymerare

OCBOCHMA JUCHMILUIMHEL  (POPMUPYIOTCA

CACOVIONIUM  TEPEUEHB

[IAHUPYEMBIX PE3YJLTATOB O0y4eHMsA IO IUCHMILUIAHE, COOTHECEHHBIX C IUIAHUPYEMBIMU

pe3yIpTaTaMH 0CBOEHUA 00PaA30BATEILHON MTPOTPAMMEL:

Kon, opmymipoBka
KOMIETEHINH

Kon, (hopmymipoBka
WHOIUKATOpa

[Inanupyemeie pe3yabTaTel
00y4EeHMA MO TUCIIUILIHHE
(MOZymO),
XaPAKTEPU3YIOMINE ATATIBL
(opmupoBaHUA
KOMITETEHIIU N, UHIUKATOPOB

OIIK-1 Cnocoben pemars
3anadu mpog eCCHOHAIBEHOU
ACATCIEHOCTH Hd OCHOBC
U CIOIB30BAHNA
TEOPETHUUECKUX U
NPAKTUUECKUX OCHOB
€CTECTBEHHBIX U TEXHUIECKUX
HAyK, a TAKKE
MATEMATUUECKOTO anmnapara

Hﬂ-ZDm{-[ HpHMEHHE.'T
MATEMATUIECKUN arapar
Teopuun (PyHKIINHU
HECKOJIbKUX ITEPEMEHHEIX,
TEOPHUH () YHKIUH
KOMIIJIEK CHOT O IIEPEMEHHOTO,
TEOPHUH PAIOB, TEOPUHN
mi(pepentinans HbIX
YPABHEHUM

3Haer 00 OCHOBHBIX 3aKOHAX
3JIEKTPOTEXHHUKU; OCHOBHEIE
ONpeneIeHNn,
TOMTOJIOTHYECKHUE MapaMETPBI
1 METOIBI pacdyera
YIEKTPUIECKUX TIETIEH.
OCHOBBI SJIEKTPOHUKH U
IEKTPUIECKUE U3MEPEHHUA.
YMeer mpuMeHATs TPUHIIATIEL
MOCTPOEHMSA, AHATN3A U
SKCTLTYaTaluu
YMEKTPUIECKUX TIETIEN,
3JIEKTPOOOOPYnOBAHNA U
MPOMBITILTEHHBIX
3IEKTPOHHBIX MMPUOOPOB.
Brnaneer
SIEKTPOTEXHUUECKOU
anmapaTrypou u
3JIEKTPOHHBIMHA
yCTPOUCTBAMM, TPUMEHEHUEM
METOIOB TEOPETUUECKOT O U
HKCHEPUMEHTAITHHOTO
MCCIETOBAHNA B
MEKTPOTEXHUKE U
OPOMBIIILUIEHHON
EKTPOHUKE.

OIIK-3 Croco0eH mpuHUMATE
pelieHus B
npo(eccuonansHON cepe,
UCIOJIB3YS TEOPETUUECKUE
OCHOBBI 1 HOPMATUBHYIO Oa3zy
CTPOUTEINLCTBA, CTPOUTETLHOM
WHIYCTPUU U KAJTHIIHO-
KOMMYHAILHOTO X03AHCTBA

HU/I-1omnk-3 [Ipumenser
ONMCAHNE OCHOBHBIX
CBEIECHUIN 00 00BEKTAX U
nporieccax
npo()eCCHOHATEHOU
DeATEILHOCTH MOCPENCTBOM
M CIOJIE30BAHUA
npo()eCCHOHATEHOU
TEPMUHOIOT U

3Haer 00 OCHOBHBIX 3aKOHAX
IEKTPOTEXHUKU.
YMeer mpuMeHATs TPUHIIATIEL
MOCTPOEHMSA, AHATN3A U
SKCTLTYaTaluu
YMEKTPUIECKUX TIETIEN,
3JIEKTPOOOOPYnOBAHNA U
MPOMBITILTEHHBIX
3IEKTPOHHBIX MMPUOOPOB.
Brmaneer HaBpIKaMH
MPUMEHEHHU A OCHOBHEIX

OOKYMEHT NnoanncCAH 3AdKOHOB 2JICKTPOTCEXHHMKI.
JJEKI] bl
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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ILman-rpa¢guk BoINOJTHEHHA CAMOCTOATE/ILHOM padoThl

O0BeM 4acoB, B TOM UUCIIE
Konrr
Cpencrea u KonrtakTHas
pearTn3yeMBIX Bun negarensHOCTH
. TEXHOJIOTHI pabora ¢
KOMITCTCHI[HH, CTyIEHTOB CPC Bcero
L TIKaTOpa(OB) OLCHKH OpernoaaBar
ereM
S ceMmecTp

CaMOCTOATEIRHOE

W3YIEHHUE JINTEPATYPEI Koncmekr 63,18 7,02 70,2

o Temam Nel-9
OMK-| | [OAToTORKAK Koncmexr 0,27 0,03 0.3

MI-20mc JIEKITAIM
) [TonroToBKa K OTtuer o a-
OIIK-3 o
VT om nmabopaTopHEIM OoparopHoO#t 091 0,09 0.9
' 3AHATHIM pabore
[ToaroroBka K PemeHAS
MPAKTHIECKHM HHEH 0,54 0,06 0,6
3agada
3AHATHAM
Hrtoro 3a 5 cemectp: 64.8 7,2 72
Hroro: 64.8 7,2 72
[IOKYMEHT MOAMNUCAH

SNEKTPOHHOW NOAMNUCHLIO
Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

Bnaneneu:

llleGayxoea TaTeAHa AnexkcaHgpoBHa
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EﬂHTpﬂ.]]LHhIE TOYKH H BHIbI OTHE¢THOCTH 11O HUM

PerrtuHroBas cucrema yCmeBaeMOCTH CTYIEHTOB HE HMPEIYCMOTPEHA AJSA OYHO-3A09HOU

Gopmer 00OyIeHNS.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Heicteutened: ¢ 19.08.2022 no 19.08.2023

47



MeToanueckue PEKOMEHAAIHHA 10 H3YHEHHIO TEOPETHYECCKOI'0O MaTepHaJ/Ia

CamocroarenpHas pabora CTyZEHTA HAYAHAECTCA C BHUMATEIBHOTO O3HAKOMIIEHHA C
COOEpKAHUEM yIeOHOr0 Kypca.

M3yuenue KamI0u TEMBI CIENYyeT HAUMHATE C BHUMATEIBEHOTO 03HAKOMIEHU ¢ HA0OpOM
BOIIPOCOB. OHM OPHUEHTHUPYIOT CTYAEHTA, MOKA3BIBAIOT, UTO OH JOJIKEH 3HATH IO JAHHOH TEME.
Bonpocel TeMEI kKak OBl HAKIAABIBAIOTCS HA COOTBETCTBYIONIYIO IIaBY H30PAHHOTr0 yUeOHMKA WIH
yueOHoro mocodus. B urore momkHO OBITE ACHBIM, KAKUE BOIPOCH TEMBI YUeOHOTO Kypca U C
KAKOW TJyOMHOM PAaCKpBITEI B KOHKPETHOM YU4eOHOM MaTe€puayie, a4 Kakue BOOOIIE OMYIIEHHI.
Tpebyercs TBOpUECKOE OTHONIEHUE M K CAMOMY COIEPKAHUIO T CIIUTLINHEL.

Bompocsl, cocTraBigronive ee coaepxanne, 00IaaaroT pa3Hoil CTENEHBI0 BAKHOCTH. ECTE
BOMPOCEI, BEITOJHAIONINE (DYHKIWIO JIOTUUECKOW CBA3KHM COAEPKAHUA TEMBI M BCETO Kypca,
MMEIOTCS BOIPOCEL OIMMCATEIBHOTO WIA Pa3biACHUTENBHOTO XAPAKTEPa, 4 TAKKE MCTOPHIECKOTO
KCKypca B 00JIACTh M3y4aeMOW AUCIUILIMHEL. BCe S5TH BONMPOCHE HE COCTABIIAIOT CYTH ITOHS-
THUMHOTO, KOHIIENTYAIBHOTO COJEPKAHUA TEMEI, HO HEOOXOIUMEBI I HEIOCTHOTO BOCHPUATHS
M3y4aeMBIX TpoOmem.

M3ygaemas mucnMIUIMHA MMEET CBOM KATErOpHANBHO-TIOHATUWHEIA anmapar. Hayuneie
MOHATUS — 3TO Ta 0a3a, HAa KOTOPOU CTPOUTCA Kaxaas Hayka. [lomaTus — y310BEIE, OMOPHEBIE
MyHKTHl KAK HAY4YHOTO, TAK U y4€OHOTO MO3HAHMA, JOTUYECKNE CTYIIEHH ABWKEHU B yuele ot
IPOCTOTO K CI0KHOMY, OT ABJIEHUS K CYITHOCTH. be3 ACHOTO MOHMMAHUS MOHATHUN yueDa KpaiHe
3aTPYAHAETCSA, a COIEepPIKaHMEe MPUOOPETEHHBIX 3HAHUU CTAHOBUTCS TYCKJIBIM, PACTIIBIBUATHIM.

CTyneHT JO0KEH HOHUMAThB, 4TO CAMOCTOATENLHOE OBIAJECHUE 3HAHUAMM SBIIACTCA
TJIABHBEIM, ONPEACIAIONINM. BeICIIas mKoaa co3aaeT A1 3TOr0 HE0OXO0qUMEIE YCI0BUS, TOMOTAET
Oynymiemy BBICOKOKBATH (PUITUPOBAHHOMY CHEUATUCTY OBJIAJIETh TEXHOJIOTHEN
CaMOCTOAT €JIbBHOTO MMPOW3BOICTBA 3HAHUM.

B camocroAaTemsHOM padoTe€ CTyAeHTaM MPUXOOUTCA UCIIOJIB30BATE JIUTEPATYPY
pa3MMUHBIX BHOOB: IEPBOMCTOUYHHUKHA, MOHOTpaum, HayuHele COOpPHHUKHM, XpPECTOMATHH,
yueOHuKH, ydueOHsIie mocoOus, xypHaimel U Ap. M3yuenue kypca mpeamnosaraer 3HAKOMCTBO
CTYOIEHTOB C OOmpmmMM OOBEMOM HAYYHOM M YY4EOHOM JIUTEPATYPHl, YTO, B CBOIO OYEPEXb,
MOPOKIAET HEOOXOOUMOCTH BEIPAOOTKM Yy HHUX PalMOHAILHO-KPUTHUECKOTO MNOOXO0OA K
MU3yJa€MBIM UCTOUHHKAM.

UTtoOBI HE «YTOHYTBE» B OTPOMHOM OOBEME PEKOMEHIOBAHHBIX €My UISI M3YUEHUS
MCTOTHIKRR: ol a% Hag HDGHIE BCETO, TOKEH HAYIMTHCS TPABMIEHO WX UATATh. [IpaBMIBHOE

Ceprvcukar: 2C0000043E9ABBBI52205E 7BAS00060000043E
BnanendiTCHUGPEKOMEH A QRAHHBEX M CTOUHUKOB MPEAITOIArd€T CIEN0BAHNE HECKOJIBKUM HECIIOKHBIM, HO

BECEMA ITOJIC3HEIM HpﬂBIﬂIﬂM.
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[TpenBapurensHBIN MPOCMOTP KHUTH BKIFOUAET O3HAKOMIIEHHE C TUTYIBHBIM JIMCTOM
KHUTH, AHHOTALMEH, NPEOUCIOBHUEM, OrjaBiaeHueM. [Ipm o3HakomueHumu ¢ OryaBI€HHEM
HEOOXOOUMO BBIJIEINTE PA3€bl, TJIABEL, aparpa()bl, NPeICTABIAIONINE I BAC UHTEPEC, OETIIo
UX MPOCMOTPETh, HAWUTH MECTA, OTHOCAIMMECS K Teme (ad3amel, CTpaHulbl, maparpadsr), u
MO3HAKOMUTHCA C HUMM B O0IIUX 4epTax.

Hayunsie n3ganus COMpoBOKAAOTC PA3IMIHBEIMHE BCIIOMOTATEIEHBIMI MATEPHATAMH —
HAYYHBIM AIIapaTrom, MO3TOMY BaKHO 3HATh, U3 KAKUX OCHOBHEIX JIEMEHTOB OH COCTOUT, KAKOBEI
€ro () YHKIHH.

3HAKOMCTBO C KHWTOHM JIy4ll€ BCETO HAYMHATH C M3YUEHHUS AHHOTAIMU — KPATKOU
XapaKTEPUCTUKN KHUTH, PACKPBIBAIONIEH €€ CONEPKAHNE, HIEHHYIO, TEMATHIECKYIO U KAHPOBYIO
HAIIPABIECHHOCTh, CBEOEHUA OO0 aBTOpE, HA3HAYECHME M APYyTHE OCOOEHHOCTH. AHHOTAIMA
MOMOTAET COCTABUTE MPEABAPUTEIHLHOE MHEHHUE O KHUTE.

['1y0Kxe MOHATE CONEPAHNE KHUTH ITO3BOJIAIOT BCTYIIUTENEHAS CTAThA, B KOTOPOM JAE€TCA
OLIEHKA COJIEPKAaHUA KHUTH, 3aTPArMBAEMOUN B HEHU MPOOJIEMATHUKH, COAEPKUTCI MH(POPMALU O
KU3HEHHOM W TBOpPUYECKOM Ouorpaduu aBTOpa, BBICKA3BIBAIOTCS IMOJIEMHUYECKHE 3aMEYaHUs,
Pa3BACHAIOTCA OTAEIABHBIE IOJMOKEHUSA KHWUTH, OAIOTCA KOMMEHTApUM U T.0. BoT mouemy
3HAKOMCTBO C BCTYIIUTEILHOU CTATHEN NMPEACTABIACTCA OUEHb BAKHBIM: OHO MOMOTAET CTYAEHTY
COPHUEHTUPOBATLECA B TEKCTE PadOTEI, 0OpATUTE BHUMAHWE HA €€ HAMOOJIEE IIEHHBIE U BAKHEIC
pas3aeJsl.

Toit ke nenn comencTByeT 3HaKOMCTBO € OTJIABJIEHUEM, IMPEOUCIOBUEM, IT0CIECIOBHEM.
Becpma mnone3HeIMM HIEMEHTAMHM HAYYHOTO Aamnmapara SBISIOTCA CHOCKM, KOMMEHTAPUH,
TAOIUIEI, TPapUKH, CIIUCKU TIUTEPATYPEL. OHU HE TOIBKO WLTHOCTPUPYIOT OTAEIBHBIE TTOJIO KEHH A
KHUTH WM CTATBH, HO M CaMU N0 Ce0€ ABJIAIOTCA NOMOJHUTEIBHBIM HCTOUYHUKOM HH(OpMAarn
IJI UMTATENA.

Ecnm gurarens 3amHTepecoBana Kakas-TO BRICKA3aHHAS ABTOPOM MEICIb, HE HAILIEAMIAasn
MOAPOOHOT0 OCBENIEHUA B JAHHOM HCTOYHHMKE, OH MOKET OOpaTWThCA K TEKCTY MCTOYHHKA,
YIOMHUHAEMOT0 B CHOCKE, TH00 K UCTOUYHUKY, KOTOPBIM OH MOKET HAWTHU B CIIUCKE JTUTEPATYPHL,
PEKOMEHIOBAHHOM ABTOPOM IS CAMOCTOATENBHOI O U3YUEHUA.

CymecTByeT HECKOIBKO (POPM BEICHNA 3AITUCEH

— 1u1aH (MPOCTOH U Pa3BEPHYTHIN ) — HAnOoIee Kparkas (popmMa 3ammucH OpOYUTAHHOTO,
mpencrasjgonias CcoO00M mnepedeHb BOMPOCOB, pPACCMATPUBAEMBIX B KHMIE€ WIH CTAThE.
PasBepuyTerii mmaH mpencraBmser cobou Oomee moapoOHYIO 3amucCh MOPOUYUTAHHOTO, C
TCTATI3 AHHE Bl AbihIR,BOTOKEHHIT M BEIBOJIOB, C BRITUCKOH ITUTAT, CTATHCTHUECKHX TAHHBIX

Ceprvcukar:  2C0QQ0043E9ABBBI52205E7BAS00060000043E .
Bnanendd: T.Hesh)@3BEPHYTBIM JdldH, — HEOLEHMMEIM I[MOMOIIHMK IIPU BBEICTYIUIEHHMHM C JOKJI4I0M Ha
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— TE3UCBI — KPATKO CPOPMYTUPOBAHHEIE MOTOKEHUA, OCHOBHEBIE MMOJIOKEHUA KHUTH,
crarbu. Kak mpaBmiio, TE3UCH COCTABILAIOTCA IMOCIE MIPEABAPUTEIBHOIO 3HAKOMCTBA C TEKCTOM
UCTOYHUKA, IPU €ro IMOBTOPHOM NMpodyTeHNH. OHA MOMOTA0T 3alIOMHUTE U CUCTEMATU3UPOBATH
WH(O pMAaIHIO.

CocCTaBieHUE KOHCIIEKTOB

bosblIyI0 pOIE B YCBOEHUM U MOBTOPEHUM MPOMIEHHOTO MATEPUANIA UTPAET XOPOIIHH
KOHCIIEKT, COAEP/KANIAi OCHOBHEIE HIEH IIPOUYUTAHHOTO B YI€OHHKE U YCIIBILIAHHOTO B JIEKIIHH.
Koncnekt — 510, o CyniecTBy, HAOPOCOK, pa3BEPHYTHIN MMJIAH CBA3ZHOTO PAacCKa3a mo OCHOBHBIM
BOITPOCAM TEMHEIL.

B kakoii-TO Mepe KOHCIEKT paccuuTaH (B 3aBUCUMOCTH OT WHAWUBUIYAIBHBIX
O0CODEHHOCTEM CTYOEHTA) HE TOJBKO HA HWHTEIUIEKTYATBHYI0O W SMOIMOHATBHYIO, HO WU HA
3PUTEIBEHYI0 HaMATh, IMPHYEM TEKCT KOHCIIEKTAa HEPEIKO aCCOIMHMPYETCA €mI€ U C TEKCTOM
yueOHMKA WIM 3anucelo Jekiuu. [losTOMy merue 3amoMuMHAETCA COAEPKAHME KOHCHEKTOB,
HAIMMCAHHBIX Pa300pYnBO, C MOJUEPKUBAHHUEM WJIM BBIOEIIEHUEM Pa3PANKON KIFOYEBBEIX CJIOB U
(ppa3s.

CaMOCTOATENRHO M3YUYEHHBIE TEMBI HNPEIOCTABIIOTCS MpenogaBaremo B (opme
KOHCIIEKTA, [0 KOTOPOMY mpoucxXoguTr cobecenopanue. Teopernuecke TeMsl Kypca (OTAENbHBIE

BDHPDCLI), BBIHOCHMEBIC Hd CAMOCTOATCIIEHOC H3YUCHHC, ITPCACTABIICHEL HHKC.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Yueono-memoouueckoe u unpopmauuonmnoe odecneueniie OUCHUNIUHbI

Ilepeuenv ocHo6HOU U 0ONOTHUMENbHOU JTUMEPAMYPbl, HEOOXO00UMOU 018 0CEOCHUA
OUCHUNTUHbI

Ilepeuensv ocroeHoll TUmMepamypbl:

1. Janunor M.U. UnxkeHepHEIE CUCTEMEL 3TAaHUN U COOPYKEHUU (SIEKTPOCHADKEHNE C
OCHOBAMM SJIEKTPOTEXHUKHU) [ DMEKTPOHHEIM pecypc| : yuebnoe mocodue / M.U. Hanunos, U.T.
Pomanenko, C.C. SlctpeboB. — OnekTpoH. TeKCTOBbIE AaHHble. — (CraBpomons: (CeBepo-
Kaska3zckuit (pemepanensni yausepcurer, 2015. — 118 ¢. — 2227-8397. — Pexum mocrymna:
http://www.iprbookshop.ru/63086.html

2. Jlanunos M.H. UnmxeHnepHsie CUCTEMBI 30aHUM U COOPYKEHUU (IIEKTPOCHADKEHUE C
OCHOBAMH JMEKTPOTEXHUKH) | DMEKTPOHHBIN pecypc| : maboparopuel mpaktukym / M.WM. [la-
HunoB, M.I'. Pomanenko, C.C. SlcTpeboB. — DIEKTpPOH. TEKCTOBEIE OaHHBIE. — (CTABPOIIOIIE:
Cemepo-Kaskazckuii (penepamsuseiii yausepcurer, 2015. — 135 ¢. — 2227-8397. — Pexum
nocryma: http://www .iprbookshop.ru/63085.html

3. Nanunos, M. U. UnxenepHsie CUCTEMBI 3TAHUAI U COOPYKEHUI (IEKTPOCHAOKEHHE C
OCHOBAMH 3JIEKTPOTEXHUKH ) | DMEKTPOHHEIN pecypc| : yaueOHoe mocobue (kypc nekmumit) / M. H.
HNanunos, U. I'. Pomanenko. — OnekTpoH. TeKCTOBEIE naHuele. — (CraBponons : (CeBepo-
Kaskazckuit (pempepaneneni yausepcurer, 2015, — 223 ¢. — 2227-8397. — Pexum mocryna:
http://www.iprbookshop.ru/63087.html

Ilepeuensv OononHUmMEIbHOU JIUMEPANYPbL:

1. CemenoBa H.I'. Onexrpocnadxenue ¢ ocHoBamu 3neKkTporexHuku. Yacres | | Dnek-
TPOHHBIN pecypc] : yuebnoe mocodue / H.I'. Cemenora, A.T. PaumoBa. — DIEKTPOH. TEKCTOBEIE
nanuele. — OpenOypr: OpenOyprekuit rocynaperBeHusid yausepeurer, ObC ACB, 2016. — 142
c. — 978-5-7410-1559-9. — Pexum nocryma: http://www.iprbookshop.ru/69976.html

2. T'opnees-bypraury M.A. O0mias 51EeKTPOTEXHUKA U AJIEKT POCHAOKEHNE [ DIEKTPOH-HBIN
pecypc] : yaebnoe nocodbue / M.A. I'opaeer-byprautl. — DnekTpoH. TEKCTOBEIE faHHBIE. — M. :
MocCkOBCKII TOCyZApCTBEHHBIN CTPOUTENBHEIN yHuUBepcurer, Au Ilu Jp Menuna, ObC ACB,
2017. — 470 C. — 078-5-7264-1602-1. — Pexum TOCTyIIA:
http://www.iprbookshop.ru/65651 .html

3. Tuxonor A.@. DAEKTPONMPUBOA CTPOUTENLHOTO MEXAHU3UPOBAHHOTO WHCTPYMEHTA

[C—)neKTpg#ﬁ-ﬁﬁﬁﬂﬂéﬂ%%MeﬁHﬂe nocobue / A.®. Tuxonor, B.H. baryer, A.H. Jlpo3nos. —

Ceptudukar: 2C0000043E9ABBBI52205E7BAS00060000043E . 5 _
:éﬂew%amgmmee. — M. : MOCKOBCKMH TOCYOAPCTBEHHBIA CTPOUTEIBHEIM YHHU-

Bnanen
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Bepcurer, A [Tu Op Megua, ObC ACB, 2017. — 244 ¢. — 978-5-7264-1520-8. — Pexum
nocryma: http://www.iprbookshop.ru/64540.html

4. KonroxoBa E.A. DnektpocHabxenne [DMEKTPOHHBIM pecypc|: yUeOHUK A BY30B/
KonroxoBa E.A.— DnekrpoH. TekcroBele ganueie.— M.: U3narensckuit jom MOU, 2014.— 510
¢c.— Pexwum mocryma: http://www.iprbookshop.ru/33222 .— 3BC «IPRbooksy, mo maposmo

5. DneKTpoCHADKEHNE CTPOUTENBHEIX ILUTOMIAIEH [ DNEKTPOHHBIN PECYPC|: METOTUYE-CKUE
yKa3zaHus/ — JIeKTpoH. TeKCTOBEIE nanHbie.— CI10.: Cankr-IlerepOyprckuii rocynap-CTBEHHEIN
APXUTEKTYpHO-CTpouTebHEIN yHuBepcurer, DObC ACB, 2014.— 35 c¢.— Pexum no-cryma:

http://www.iprbookshop.ru/33305

Ilepeuensy  yueOHO-Memoouueckozo o00ecnedeHuUs CamMoCmoamenIbHol  padomol
0OYUAIOWIUXCA RO OUCHUNTIUHE

l. Meroanueckue ykaszanus OO BEIMOJHEHHUIO JIA0OPATOPHBEIX padOT MO AUCHMILIMHE
«MHxeHepHbple CHUCTEMBI  3JaHUM UM COOPYKEHUM  (DIEKTpOCHAOKEHHME ¢  OCHOBAMHU
IEKTPOTEXHUKH ).

2. Meroguueckue yka3aHWsA IO BBIMTOJIHEHWIO MPAKTHYECKNX padOT MmO OUCIHMILIMHE
«HxkeHepHbIE CHUCTEMBI 3JaHUM W COOPYKEHUM (AIEKTPOCHAOKEHME C OCHOBAMU
SIEKTPOTEXHUKH )».

3. Meroguueckue yka3aHua MO OPraHu3alii U MPOBEACHUIO CAMOCTOSATENBHON PadOTHI
no nucnuruinHe « MHakeHepHbsIe CHCTEMBI 3TAHUI U COOPYKEHUH (3IEKTPOCHAOKEHHUE C O CHOBAMHU

IEKTPOTEXHUKH ).

Ilepeuens pecypcosé unpopmayonHo-meneKoMMyHuKayuonnou cemu Humepnem,
HeoOX00UMBIX 018 0CBOCHUS OUCHUNTIUHbI
1. http://www.biblioclub.ru -3bC "Ynusepcurerckas dubnuorexa onnain"

2. http://www.iprbookshop.ru/ - Onekrporno- omdbmmoreunas cucrema [PRbooks

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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