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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1.1. TpeOGoBaHus K MPEIBAPUTEIBHOMN MOATOTOBKE 0OYUYAIOIIMXCS, MPEIIISCTBYIONIUE
U COITYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUCHHUE JAHHOM:
0azoeasn no02omosKa no mamemamuxe u puzuke 8 00véMe NPoOcpPaMMbl CpeoHell WKOIbL,

JTMCIUTUIMHBI TPOrpaMMbI OakaiaBpuara:

DnemenmapHas mamemamuxa,

Ananumuueckasn eeomempus u iunetnas anreeopa. Teopus epynn;

Mamemamuueckui ananus;

Huppepenyuarvnvie  ypasuenus. Humeepanvhvie ypasHeHus U — 6APUAYUOHHOE
ucuucnenue;

Teopusi pyHKYUII KOMNIIEKCHO2O NEPEMEHHO20;

Bexmopmuwiii u menzopuwiii ananus;

Obwas u sxcnepumenmanvuasn usuxa (Mexanuxa);

Obwas u sxcnepumenmanvhasn usuxa (Monexynapnas guszuxa. Tepmoounamura);

Obwas u sxcnepumenmanvrasn usuxa (Oowutl puzuueckuil NPaxmuxkym);

Dnemenmaphas gusuxa;
IIpoepammuposanue u mamemamuieckoe MOOeIUpOBaAHUE.

1.2.  JIucuuIiuimHbl, KypcoBble PadOThI U MPAKTUKHU, JUISI KOTOPHIX OCBOCHHE IaHHOM
JCITUTUIMHBI HEOOXO0IMMO KaK MPEe/IIIeCTBYIONICE:

Teopemuueckas gusuxa (Teopemuueckas mexanuxa. Mexanuxa cniowmvix cpeo);

Teopemuueckas gusuxa (OneKmpoOUHAMUKA CRIOUHBIX CPed);

Teopemuueckas ¢puzuxa (Keanmosas mexanuxa),

Teopemuueckas gusuxa (DnekmpoouHamuxa);
Teopemuueckas uzuxa (Puzuka KOHOEHCUPOBAHHO20 cocmosnus. Puzuka Gazoewix

nepexo008. Tepmoounamuka u cmamucmudeckas gusuxa. usuueckas KUHEMUKa);
Obwas u sxcnepumenmanvras gusuxa (Onmuka);
Obwas u sxcnepumenmanvrasn gusuxa (Puzuka amoma u amomMHbIX s61eHUll);
Obwas u sxcnepumenmanvrasn Qusuxa (Pusuka amomno2o A0pa u yacmuy);
Obwas u sxcnepumenmanvuasn gusuxa (Oowutl pusuveckuil npakmukym),
Acmpoghuzuka, acmpoHomust u Memoouxa npenodasanus acmponomuu (Acmpogusuxa);
Ilooecomoska u coaue u coaua 20cy0apcmeeHH020 IK3AMEHA,;
Buinonnenue u 3auwuma 6blnycKHOU K6AIUGUKAYUOHHOU PAOOMbL.

2. OIIMCAHMUE JUCHHUITVIMHBI

2.1.  OO0mas xapakTepucTuKa

HanmenoBanue nokazarens 3HavyeHHe NoKa3aress
Hazpanue oOpa3oBaTesibHOI MporpamMmmbl 03.03.02 ®dusuxka (Ilpoduiis: Ousnka)
[udp u Ha3BaHUE B COOTBETCTBHUH C b1.5.M3 O6mas u sKcriepuMeHTaIbHas
y4eOHBIM TIJITAHOM ¢dbusuka (DIeKTPUIECTBO U MArHETH3M)
Yacts 00pa3oBaTeNbHOM MPOTrpaMMBbl bazoBas yacTtp
KonunuectBo 3a4eTHBIX eqUHUL / BCETO YacOB 6/216
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2.2.  PacmnpeneneHue 4acoB 1Mo eproiaM 00ydeHUs
O01ee KOJIMYECTBO YaCOB
o | B €caMoCTosI-
dopma S| @ N
> | @ | Jexkuu- | Jadopa- | npaKTH- TeJbHOU ®opma
o0yueHmust 7 = BCero
Y | OHHBIX | TOPHBIX | YeCKHX | padoThI + KOHTPOJIS
KOHTAKTHasi
Ounas 2 3 ol — 51 114 216 HK3aMEH

3. HOEJN JINCHUIIJIMHBI

O3Hnaxomienue cmyoenmos ¢ (yHOAMEeHMANbHLIMU OCHOBAMU YUEeHUsl 00 2IeKMPUYeCKUX
U MACHUMHBIX AGLEHUSAX, MEMOOAMU PACYEMA NAPaAMempo8 dNeKMPUYECKUX U MACHUMHBIX NOJlell
U yeneu, CBOUCMBAX U B3AUMOCEA3U DJIEKMPUUECKUX U MACHUMHLIX NOJel, d MaKjice ux
g3aumooelicmsus ¢  eewecmeom. Buipabomka HABbIKO8  CAMOCMOAMENbHOU  YueOHOU
o0esmenbHOCU.

Hzyuenue 0CHOBHLIX u3uyecKUx SAGNEHUll NeKMpudecmed U MAcHemu3md, 081a0eHue
PyHOAMEHMATbHLIMU NOHAMUAMU, 3AKOHAMU, MEOPUAMU KILACCULECKOU U COBPEMEHHOU (U3UKL,
a makaice memooamu guzuneckux uccireoosanuti. Qsnadenue npuemamu U Memooamu peueHus
KOHKDEeMHbIX (hu3uieckux 3a0ay u3 Kpyaa 1eKmpomMasHummslx zaumooeticmeuii. O3nakomienue
C COBPEMEHHOU HAYYHOU annapamypoul, (opmMuposanue HABbIKO8 NPOBEOeHUs (UULECKO2O
9KCnepumMenma, ymeHue 8vl0eiums KOHKpemuoe usuueckoe cooepicanue 8 QyHoamMeHmanibHuixX
U NPUKIAOHbIX 3a0auax 6 Oyoyueu desmenvrocmu. Popmuposanue 3HAHUL U YMEHUL cmyOJeHma,
Heo0X00UMbBIX U OOCMAMOYHBIX OJisl NOHUMAHUS AGTEHULl U NPOYeccos, KOMopble NPOUCX00sm 8
npupooe, mexuuxe.

4. KOMIIETEHIIUA OBYYAIOHIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHUS KOMIIOHEHTA OBPA30BATEJBbHOM NPOI'PAMMBI, UX
NHANKATOPBI U IIVTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

Komnerenuuu HNuaukatopsl Pe3ysbTaThl 00yueHHs
OIIK-1. Cnocoben OIIK-1.31 Arammupyer | OIIK-1.31.1 Nmeer ombIT npoBeAcHUS
IPUMEHSTh 6a30BbIe | MPOOJIEMBI, TPOLIECCHI U | HAOIIOACHUIA u U3MepeHuil,
3HaHMsT B o0JacTu | sBJIEHUS B 00JacTH COCTaBJIGHUS WX  ONUCAHUH W
¢buzuko- ¢u3uKy, ucnonab3yer Ha | (HOPMYITUPOBKU BBIBOJIOB.
MaTEMaTHYECKUX U | IpaKTHKe 0a30BbIe OIlK-1.31.2 YmMmeer IIPUMEHSATH
(nmm) €CTECTBEHHBIX | 3HaHUS U METOMbI 3HaHUS 10 MaTeMaTUKe JUIsl peleHHs
HayK B cdepe cBoel | pusmueckux 3a1a4 QU3uKU. 3HAET CTPYKTYPY 3a/1ad
npodeccuoHaIbHON UCCIICIOBAaHM, a TAKXKE | pa3HOrO BHJA M pa3Hble MOJAXOAbI K
NesITeTTbHOCTH; yMEeT MPUMEHSITh pelIeHnI0 3aJa4y, a TaKke YyMeeT

METOJIBI JUTSl PEIICHHSI
(bU3UYEeCKUX 3a7a49 B
npodeccuoHaNbHOM
o0nacTH.

pemaTtb (I)I/I3I/I‘-ICCKI/IC 3agauun n
HCIIOJIB30BATh IMOJTYYCHHBIC PCHICHUA
JJIsL yTJ'Iy6JIeHH01" (O) IIOHUMAaHUuA

3aKOHOB (DM3HKH.

OI1IK-1.32 ITpoBoaut
Hay4YHbIE UCCIIEI0OBAaHUS
¢buznyecKux 0ObEKTOB, a
TaK)K€ IPOBOJUT

OIIK-1.32.1 Mmeet mpeacTaBieHUs O

METOUKAX u TEXHOJIOTHSX
buznyecKux HCCIIE0BAHUMN c
MOMOILBIO COBPEMEHHOIO




pacueTsl ¢ IOJy4YeHHBIMH | 000pY/AI0BaHUs, a TAK)KE 3HAET TEOPHUIO

JAHHBIMU C U METOJIbI (PU3NYECKUX HCCIEeTOBAHUI
HCITOJIH30BaHUEM B MpOoUILHON 00nmacTu PU3NKH.
HOPMAaTHBHBIX OIlK-1.32.2 3HaeT METObI
CTIPaBOYHHUKOB. OpraHu3aIu u TUTAHUPOBAHHUSI
buznuecKux HCCIIEI0BAHUM u
crocoOeH dhopmupoBaTh
WCCIICTOBAHMS Ha OCHOBE

COBPEMEHHBIX JSJICKTPOHHBIX CPEACTB,
MMPpOBOIUTH Ha6JHOI[eHI/ISI, HU3MCPCHUA U
PaCUCTEL.

o. IMPOI'PAMMA JUCHUITJINHBI

Ha3zBanue TemMbl

\ Kparkoe conep:kanue TeMbl (BOPOCHI TEMbI)

Paznen 1. 3J'ICKTpI/I‘leCKOC N MAarHMTHOC¢ I10J1€.

1. DnekTpocTaTU4eCcKOe Moje B BaKyyMe.

1.1 3apsan u none. 3axon Kynona.
1.2 Hampsxennocts nosisi. Teopema [Nayccea.
1.3 Iuddepennunanbruas ¢GopMmynupoBka 3akoHa

Kynona.
1.4 DnexkrpocraTnyeckuit IOTEHIUAI.
[ToreHMaTBHOCTD JIEKTPOCTATUYECKOIO

nouida. [Torenumann.

2. QHGKTpI/I“ICCKOC I10JIC B BCIICCTBC.

2.1. DnexkTpuyeckoe TMoOjJ€ TOpU  HAIUYUU

IMPOBOAHUKOB.
2.2. DrexkTpuyeckas €MKOCTh IPOBOJHUKA.
Konpaencaropsi.
2.3. DIekTpudeckoe Tojie TNpU  HAIUYUU
JUDJICKTPUKOB.
2.4. Juanektpuyeckas IIPOHULIAEMOCTb.

OnexkTpuyecKast UHIyKIIHS.

2.5. DHeprus 3MeKTPOCTaTUYECKOr o MOJIsL.
2.6. CHWIIBI B 9JICKTPHYECKOM TIOJIE.

2.7. HenonsipHble U NOJSIPHBIE AUIIEKTPUKH.
2.8. CerHeTodIeKTpuKH.

3. MaraurtHoe 1ose B BaKyyMe.

3.1.Cubl, AeHiCTBYIOIIME HA TBUKYITUECS 3apsiIbl
B MarHuTHOM  mnoJjie.  MarHuTHoe  moJsie
JBUKYITUXCS 3apSAIO0B.

3.2. 3akon buo-Casapa-Jlamnaca.

3.3. OCHOBHBIE 3aKOHBI MATHUTHOTO TIOJIS.

3.4. Pabora npu mepeMenieHn BUTKa ¢ TOKOM B
MarHMuTHOM TIOJIE.

3.5. NHIYyKTUBHOCTS. DJIEKTpOMarHuTHast
WHIYKIIHSL.

3.6. 3akon Dapanes.

4. MarsauTHoe I0J¢ B BCIICCTBC.

4.1. HamarHn4eHHOCTb.

4.2. Teopema O UHPKYISIIHA TPH HATAIAA
MarHeTHKOB.

4.3. 'pannuHBIC YCIIOBUS TSI MATHETHKOB.

4.4. DHeprusi MarHUTHOTO MOJIS.

4.5. lnamaraerusm. [lapamarnetusm.
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\ 4.5. deppomMarHeTu3M.

Pa3nes 2. Di1eKTpOMArHUTHBIEC KOJICOAHUS.

5. ITocTOSITHHBIN IEKTPUUECKUMA TOK. 5.1.BexTop miotHOCTH TOKa. 3akoH Oma.
5.2.  DnextponBmxymas — cwia.  [IpaBumia
Kupxroda.

5.3. DAEKTPONPOBOHOCTH METAJIIIOB.
5.4. MeTauibl ¥ MOJTYTPOBOIHUKH.
5.5. TepMOaJIEKTPUYECKHUE SIBICHUS.

6. Ilepemennsriii Tok. Konebanus u 6.1. YpaBHeHHe K0Ie0aTEIHPHOTO KOHTYpA.
BOJTHBI. 6.2. TlepexomHbie TPOIECCHI B JIEKTPUUYECKHX
HEnsx.

6.3. Ilepemennwiii TOK. Pabora W MOIIHOCTH
MEPEMEHHOTO TOKA.
6.4. Pe3oHaHCHI B LIETISAX IEPEMEHHOTO TOKA.

7. YpaBHeHusa Makcaeuia. 7.1. Tox cmeleHus.

DJIEKTPOMAarHUTHbIE BOJIHBI. 7.2. Cucrema ypaBHeHuii MakcBemna. 3akoH
COXpaHEHMsI SHEPTUU 3JIEKTPOMArHUTHOTO MOJIS.
7.3. IloTtok sHEprum.

7.4. TIoTOK SHEPruM B JIMHUSIX AJICKTPOIECPEIAUH.
7.5. DneKTpOMarHUTHbIE BOJHBI B BaKyyMe.
BonHoBBIE ypaBHEHHS.

7.6. [1nockast BoHA.

7.7. ®a3oBas CKOpPOCTH CBE€Ta B CBOOOIHOM

MIPOCTPAHCTBE.
7.8. Chepuueckas BosiHa. CTOSIIME BOJIHEIL.
7.9. Bubparop I'epma. JlaBnenue

AJIEKTPOMATHUTHOMN BOJIHBI.

6. CTPYKTYPA U COAEPKAHUE JUCHUTIJINHBI

6.1. ®opma oOyueHHs — O9HAsA, Kypc — 2, ceMecTp — 3

KoaunuecTBo yacoB

HanmeHoBaHHA pa3jeioB U TeM Jleku. | Jladop. | IIpakr. | CPC+ | Beero
KOHT

Pazpeu 1.

1. DreKkTpocTaTHYecKoe 1MoJie B BAaKyyMe. 7 7 16 30
2. DNEKTPUUYECKOE MOJIe B BEIIECTRE. 7 7 16 30
3. MarHuTHoe 1noie B BAKyyMe. 7 7 16 30
4. MarHuTHOE 10JIe B BEIECTBE. 7 7 16 30
Paznea 2.

5. TToCTOSTHHBIN SNIEKTPUIECKUIA TOK. 7 7 16 30
6. Ilepemennslii Tok. Konebanus 1 BOJIHBI. 8 8 16 32
7. YpaBuenust Makcsemia. 8 8 16 32

SJICKTpOMal" HUTHBIC BOJIHBI.

OK3aMeH 2 2

UTOTI'O 3A CEMECTP 51 ol 114 216
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OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIA TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTALIUA

7.1.  KoHTpoJibHBIE€ BONPOCHI

Pasznea 1
3akon Kynona. ®opmynuposka 3akoHa Kynona. ['panunel npumenumoct. OnbiTel Kynona.
3akon Kynona B BektopHoil popme. [Ipuniun cynepnoszunuu. IloneBas TpakToBKa 3aKoHA
Kymnona.
Hanpspxkennocts anektpudeckoro mnoist. [IpoOueni 3apsin. Enunuier u3mepenus. 3akoH
Kynona. [IpuHiun cynepno3uiuu.
HanpskeHHOCTD 10151 Ha OCH TOHKOT'O pAaBHOMEPHO 3aps)KEHHOT0 KOJIbLA.
Teopema ["aycca ans TouedyHOro 3apsiia B MHTErpajabHoOM (opme. BeiBoa, dhopmynupoka.
Css3b ¢ 3akoHOM Kyrona.
Teopema I'aycca B nud¢epenuumansHoM Buae. DopmynupoBka. VICTOUHHMKHM M CTOKH
ANEKTPUUECKOTo 1oJisg. CHIIOBbBIE JIMHUH.
HanpskeHHOCTB 1015 11apa, BHYTPU KOTOPOTO pacpeiesieH paBHOMEPHO 3apsj] ¢ 00bEeMHOM
IUIOTHOCTBIO p = ar.
[Tone BHyTpH cheprueckoil OJIOCTH B PABHOMEPHO 3apsuKEHHOM Iuape. [InmotHocTs 3apsna
P, |- paccTosiHre Mex Iy IECHTPaMHU 1Iapa U MOJIOCTH.
[Tone chepsl 1 MIOCKOCTH, pABHOMEPHO 3apSKEHHBIX 110 TIOBEPXHOCTH.
VYcnoBue  MOTEHLUMANbHOCTH — 3JEKTPOCTATMUYECKOro  Mmoyg (B MHTErpalbHOM M
g depeHraIbHoN Gopmax).
[Torennuan (cBeneHHs MOHATHS MOTEHLMANA, CBA3b C HANpsDKEHHOCThIO mojisi) TloTeHuman
TOYEYHOTIO 3apsAna. EAMHUIbl n3MepeHui.
[ToreHnMan U HaPSPKEHHOCTH OJISL JUIIOJIS.
IToTennman 3apsKEHHOTO 1Iapa.
[ToreHnan ¥ HaNPsHKEHHOCTD IOJIs1 HA OCH PABHOMEPHO 3apsDKEHHOTO IMCKA B 3aBUCUMOCTHU
OT pacCTOSIHUSA 110 €r0 LIEHTPA.
Pa3zgen 2
ONeKTpUYecKoe T1oje NpU HAIMYUM [POBOJHUKOB. OJIEKTpUYECKas HWHAYKIHS B
npoBoHuKe. [Tose BOIM3M MOBEPXHOCTH MPOBOJHHUKA. DIEKTPOCTATHUECKAs 3allUTa.
OnektpoeMkocTh.  ExauHunbr  u3mepenus.  Konpaencaropsl  (I1apoBOHM,  IJIOCKHIA,
WINHAPUYECKUH).
[Tonspuzanuss  OUAJNEKTPUKA  DJIEKTPUYECKMM  TojeM  (BEeKTOp  MOJspu3aluu,
BOCIIPMMMYMBOCTH). Teopema ["aycca 11 BeKTOpa MOISIpU3aIIHI.
JvanekTpudeckass MPOHUIIAEMOCTh BEIIECTBA. BEKTOp anekTpuueckor MHAYKIMU. Teopema
["aycca u1st BEKTOpa 3JIEKTPUYECKON HHAYKLINN.
ITonsipu30BaHHOCTH OJTHOPOJHOTO AMAJIEKTPUUYECKOIO IIapa, B LEHTPE KOTOPOro HAXOJIUTCA
TOYEYHBIN 3apsj. BennunHa cBA3aHHOIO 3apsja B IIape.
HanpspkeHHOCTh Mot ¥ moJisipu3anusl BOJIM3M T'paHULBl pas3fenia AUAJIEKTPUK- BaKyyM BO
BHEUIHEM JJIEKTPUYECKOM II0JIe, HANpaBICHHOW TIOJ YIJIOM K TpaHHLE pasjena.
[ToBepxHOCTHAs IIOTHOCTh CBSA3aHHBIX 3aps10B.
IToBeneHne Ha rpaHmIle ABYX AUDJIEKTPUKOB BEKTOPOB MOJISAPU3ALMH HAIPSHKEHHOCTH T10JISL U
3JIEKTPUYECKON UHIYKIUU.
OHeprus KonaeHcaropa. IlnotHocTs sHEprun nosd. Jlokanuzanus sHEPrUM.
DOHeprus 3apsjia B 3JEKTPUUYECKOM Iojie. DHeprus cucreMsl 3apsiioB. [lomHas sHeprus
B3aMMOJEHCTBUS.
OHeprus 00beMHO 3apsKeHHOTo mapa. I'ie ona cocpenotoueHa?
OHeprus JUMoJjs BO BHEIIHEM IOJIE.
DHeprus noJid B JUAJIEKTPUKE (Ha MpUMepe KOHAEHCATOpa C JUAIIEKTPUKOM).
CerseToaneKTpuKH.
Henonsipable AU3IEKTPUKH.
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[TonstpHBIE AMDIIEKTPUKHU.

DHeprusi IByX 3apsLKEHHBIX 3apsiiaMu (1 U (2 IApOB U SHEPrusl IBYX LIApPOB, CO3AAIOUIUX B
npoctpancTe mois E1 u Eo.

Pa3nen 3

Cuiibl, ACUCTBYIONIME HA JBIKYILIMECS 3apsjbl B MarHUTHOM mosne. Cuna Jlopenua. 3akoH
ammepa.

Pamka ¢ TOKOM B MarHUTHOM 110J1€. MarHuTHBIII MOMEHT PaMKH.

3akoH buo-CaBapa. MarautHoe 1noJje npsiMoro Toka.

MarnutHoe 10J€ KpYroBOoro BHTKa C TOKOM. CpaBHEHHME C DSJIEKTPUUECKUM IOJEM
3apsKEHHOTO KOJIbLIA.

Teopema 0 HMPKYJIALMKA MarHUTHOTO MOJISE B MHTErpaibHOU U AuddepeHunansHoi popme.
W cToYHNKH MarHUTHOTO MOJIS.

Wuaykuus MarHUTHOTO TOJISt IPOBO/Ia KPYroBOro ceyeHus paauyca R.

Uetplpe UHTErpajgbHbIE TEOPEMBI IS CTATHYECKOTO 3JEKTpOMarHUTHoro mojs. Ux
busnueckuii cmeici. [lepexon k muddepennuanbaon Gopme.

Pabota o nepemMenieHnt0 3aMKHYTOTO TOKa B MArHUTHOM 1oJie. MarHUTHBIN TOTOK.

CBsi3pb MarHUTHOTO TOTOKa C TOKOM, KOX((UIMEHT camMo- M B3aUMOMHAYKIUHU. EIUHUIBI
MOTOKA M MHAYKTUBHOCTH. IHIyKTUBHOCTH COJICHOU/IA.

OnbiTel @apazest N0 3AEKTPOMArHUTHOW MHAYKIUU. 3aKOH UHAYKIIUH.

JuddepeHnmanbabie YpaBHEHHS 3JICKTPOMArHUTHON MHAYKIUU. [[oHMMaHHEe 3TOTO SIBICHHUS
®apaneeM u MakcBeIOM.

DHeprusi MarHuTHOTO TOJIS.

Pa3zpen 4

BemectBo B MarHuTHOM 110JI€, HAMAarHUYEHHOCTh, MPOHUIIAEMOCTh, BEKTOP HAMPSXKEHHOCTH
MarHUTHOTO TOJIA.

JnamarseTusm. DiaeMeHTapHas TEOpHsl TuaMerHeTu3ma.

[Tapamarnetuszm. Mozeinb U1eaabHOTO Ia3a MarHUTHBIX CTpeIoK. 3akoH Kropu.
®eppomarnernam. OOMeHHOE B3amMojelicTBue, ombIThl Jlopdmana, temreparypa Kropw.
CoiicTBa (heppOMarHeTUKOB.

Teopema 0 ITUPKYIALMH PU HATHYUH MarHETUKOB.

®uU3NYECKUN CMBICI BEKTOPOB MAarHUTHOM MHAYKIMH, HANPSHKEHHOCTH MArHUTHOTO OIS,
HaMarHU4eHHOCTH.

['pannuHbIe yCI0BUS AJI BEKTOPOB MATHUTHOM MHAYKIIUU U HANIPSHKEHHOCTH.

Pa3zpnen S

BekTop mnoTHOCTH TOKa. YpaBHEHHE HempepblBHOCTH. 3akoH Oma B AuddepeHnnaTbHon
dbopwme.

Mopenb KOJUIEKTUBU3UPOBAHHBIX 3JEKTPOHOB. Pa3pellleHHble M 3alpelieHHbIE 30HbI
sHeprun. DHeprusi @epmu. Pacnipenenenue 3J1eKTPOHOB M0 YHEPTHUSIM.

Pa3neneHue BemecTB Ha METAJIbl, JUAJEKTPUKH M MOJIYNPOBOJHHMKUA C TOUKH 3pPEHUs
MO/JIEIN SHEPTeTUYECKUX 30H.

Tepmoonexrponnas smuccus. Popmyna Puuapacona-/lemmana.

MexaHu3M 3J1€KTPONPOBOJHOCTH METAJIJIOB, POJIb CTOJIKHOBEHUI, BpeMsl pellakcallid, poJib
CTOJIKHOBEHUU.

[TonynpoBonuuku. CTpoeHME OSHEPreTHYEeCKHMX 30H, TeMIepaTypHas 3aBHUCHMOCThb
aneKkTponpoBoHOCTH. COOCTBEHHAs U IPUMECHAsI TPOBOAUMOCTD.

3aBUCHUMOCTD 3JEKTPOIPOBOJAHOCTH OT TemmnepaTypbl. Kinaccudukanus Bemects. Mexanuzm
3IIEKTPOIPOBOTHOCTH. AHAU3 U 00BSICHEHHE HAa OCHOBE 30HHOM MOJIEIH.

Pa3pnen 6

YpaBHeHHe KonedaTeapHOro KOHTypa. BeiBoa. AHamms.

[Tepexomnbie Tporiecchl B deKTpudeckux memsix. RL-miern ¢ mocrossaroi DJIC. RC-mienu ¢
noctrosinaon DJIC.

[Tepexonnsie mporneccel B RLC-1ienu.
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[Tepemennsrit Tok. 3akon Oma. Ummnenanc. Bekropras auarpamma RLC-nienu. Casur ¢as.
3akoH Oma as MepeMeHHOro TOKa B KOMIUIEKCHOM M BemiecTBeHHOH ¢opme. IIpaBumna
Kupxroda. [IpoBoaumocTsb.

Pabora u MOMHOCTH NMEPEMEHHOIO0 TOKa. MIHOBEHHOE U CpEAHME 3HAYEHHE MOILHOCTH.
O¢ddexTuBHbBIC 3HAUCHUS CHIIBI TOKA U HATIPSKCHHUSL.

Pe3onanc HanpsokeHu B KOHTypax. BekropHas auarpamma. HactoTHas XapakTEepUCTHKA.
Pe3onaHC TOKOB B KOHTYpeE.

Paszpnen 7

Tok cmemenusi. BeipaxkeHre Toka cMeIIeHUs yepe3 deKkTpuueckoe nojue. Ero ¢usuueckoe
conepkanue. O000IIeHNE 3aKOHA TTOJTHOTO TOKA.

Cucrema ypaBHeHHI MakcBemia Ui 3JIEKTPOMArHUTHOTO TMOJS (CMBICH, COJEp)KaHUE).
MarepuanbHble ypaBHEHHS.

3akoHbI coxpaHeHus 3Heprun. Bektop YmoBa-IlolinTHHTA.

MonoxpomaThueckas 3JeKTpOMarHuTHasi BoyiHa. [lonepeyHOoCTh 31eKTpOMarHuTHEIX BOJIH —
CJIe/CTBHE ypaBHEHU MakcBeria.

DJEKTPOMAarHUTHOE T0Jie 0e3 MCTOYHMKOB. 3aBUCUMOCTH IIOJII OT KOOPAMHAT M BPEMEHHU.
CKopoCTh JBUKEHUS MOJS.

Bekrop Ymosa-IloliHTHHra 1)1 37IEKTPOMarHUTHON BOJIHBI.

BonHoBoe ypaBHeHue. Perienue BOJIHOBOTO ypaBHEHHS B OO0IIEeM BUAE ISl OJHOMEPHOIO
Ciryyvasl.

[Inockue »snexkTpoMarHUTHbIE BOJHBL. PemieHune ypaBHeHuid MakcBemna A BakyyMa.
CkopocTh pacmpocTpaHeHus Oerymux BosiH. KomiiekcHas 3amuch 3JIEKTPOMAarHUTHOW
BOJIHBL.

Cdepuyeckas BosHa.

7.2. TeMbl NHCbMEHHBIX Pa0OT (THIIBI 32/124)

KontposbHbie paboThI 10 TPaKTUKE TEMaM:

—  DJEKTPUYECKUE CXEMBI.

— Teopema I'aycca.

— Meroxn osnemeHtapHoro 3apsaa. HanpspKEHHOCTh  QJIEKTPUYECKOTO  MOJIA.
IloTenunan.

— [Ilosie B 1M3IIEKTPUKE.

— 3akon buo-Casapa-Jlamnaca.

— Teopema 0 HMpPKyJIALUY BEKTOPAa MArHUTHOW UHAYKIUU.

— 3aKOH JIEKTPOMATHUTHON MHAYKIINH.

— Marueruku.

— Ilepemennslii Tok. iMnienanc. BekTtopHsle quarpaMmsl.

— IlepemenHslii TOK. MOIIHOCTSD.

— KoneGaTenbHblil KOHTYP.

— Toxk cmemenus. Bekrop YmoBa-IloliHTHHrA.

KOHTpOHLHaSI pa60Ta MO0 TPOBCPKE TEOPCTUUYCCKUX 3HaHUIL — MO BCEM TEMaM, C

HCIIOJIb30BAHUEM YKA3aHHBIX BBIINIC KOHTPOJIBHBIX BOIIPOCOB.
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7.3. OOpa3sen coaep:kaHusl IK3aMeHAINMOHHOTO OujieTa (MPH HAJUYUH IK3aMeHa
1o AMCIUIJINHE)

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. 3akon Kynona. ®opmynupoBka 3akoHa Kymnona. I'panunbl nmpuMeHHMOCTH. OTBITHI
Kynona.

2. llonapu3oBaHHOCTH OJHOPOJHOTO JIUAJNIEKTPUYECKOTO IIapa, B I[EHTPEe KOTOPOro
HaXOJUTCSA TOYEUYHBIN 3apsAa. BennunHa cBsI3aHHOTO 3apsija B Wape.

3. Haiitn HampspyKeHHOCTh DJICKTPHYECKOrO IMMOJisi B 00JAaCTH TEpECeueHHs JIBYX IIIapOB,
PaBHOMEPHO  3allOJHEHHBIC PAa3HOMMEHHBIMH 10 3HAKy 3apsgaMd ¢ 00bEeMHOMN
IUIOTHOCTBIO +p M —p, €CIH PACCTOSHUE MEXIYy IIEHTPaMHU IIapOB XapaKTePU3YeTCs
BEKTOPOM a.

B cnywae BeneHus yueOHOro Impoiiecca ¢ UCHOJIb30BAHUEM 3JIEKTPOHHOTO OOY4YEeHUs U
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, Colep)kaHue OujeTa MOKET OTIMYAThCS OT
MIPUBEJICHHOTO.

8. PACHHPEJEJIEHUE BAJIVIOB, KOTOPBIE ITOJYYAIOT OB YYAIOIIUECSA

OOmiast omleHKa 3HAaHUKM O00YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammpHON
HIKajle MCXOJsd M3 MakCUMyMa, NpHBeJeHHOro B Tabiuue Huwke. OpraHu3aluoHHO-yueOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IOCEIIAeMOCTh 3aHSATHH,
CBOEBPEMEHHOE M KayeCTBCHHOE BBINOJIHCHHE JOMAIHUX 3aJaHUi, aKTUBHOCTH BO BpEMs
IIPOBEJCHUS JICKLMOHHBIX W TPAKTUYECKUX 3aHATUM (yyacTHE B OOCYKIEHHM TEKYLIEro u
HPOWCHHOTO MaTepuala, peleHne 3a1a4 1 T.11.).

8.1. Cemectp 3

MaxkcumajibHoe
Homepa pasaenos Buasl pador KOJIHY€CTBO
0a/110B
OpraHu3anoHHO-y4eOHas padoTa B ayIUTOPHH 5
CamocTodTenbHas padora S)
1 KoHTposbHble paboThl IO MPAKTUKE 20
KontpomnbHas paboTa o TEOPETHIECKOMY 30
MaTepuainy
UTOTO 60
JK3aMeH 40
OOumii uTor 3a cemecTp 100

CooTBeTCTBYE 0AJUIOB OLIEHKE

Ouenka no nATHOAVIBHON HIKAJIE
KosmnuectBo 0as1;10B =
w3 100 ECTS | Dk3amen, nud¢pepeHunpoBaHHbIIi 3aver
3ayeT
90-100 A OTJIIMYHO 3a4TEHO
80-89 B < ODOLLO 3a4TE€HO
75-79 C P 3a4TEHO
70-74 D YJIOBJIETBOPUTEIILHO 3a4TEHO
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60-69 E 3a4TEHO
35-59 FX HEVJIOBJIETBOPUTEIILHO HE 3a9TCHO
0-34 F yA puTe]l HE 3a4TE€HO

9. OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O NTPOLECCA IJIs JINL C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMMU 3IO0POBbs 1 UHBAJINIOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YOTCS CIEAYIOIINE JOMOIHUTEIbHBIE METOABI
00y4YeHHs, TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MIPOMEXYTOUHOM aTTeCTallMi 00 yJaroIUXCsl B
3aBUCUMOCTH OT UX MHIMBHUIYalIbHBIX OCOOEHHOCTEMH:

1) JUTSL CIICTIBIX U CTa00BUISIINX

- ek O(OPMIISIIOTCS B BHUJAE DSJEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIICYCHHUEM;

- JUIs  BBIIOJHEHUs  3aJaHusl  1Opud  HEOOXOAMMOCTH  IPENOCTaBIsIeTCS
YBEIMYHBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAaHUE COOCTBEHHBIX YBEINYHBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPU(PTOM.

2) IS TIIYXHUX M CI1a00CIBIIIAIINX

— JEKIMHU OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOT'O JJOKYMEHTA;

— MUCHMEHHBIE 3a[aHUs BHIITOJIHSIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (popMe;

— 9K3aMEH INPOBOJUTCA B IHCBMEHHOM (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeeHue B (hopMe TeCTHPOBAHHUS.

3) JUISL JIML C HapyILEHUSIMU OIIOPHO-/IBUTaTEJILHOTO anmapara:

— ek OQOpMIISIFOTCS B BHUJAE OJCKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MOMOILBIO0 KOMITBIOTEPA CO CHELUATU3UPOBAHHBIM IPOrPAMMHBIM 00ECIIEUEHHEM;

— MUCHMEHHBIC 3aJ[aHUs BHIITOJHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCA B YCTHOU (pOpMe MM BBIIOJIHSIOTCS B MHCHMEHHOM
dbopme Ha KOMIIBIOTEpE.

IIpy HEOOXOTUMOCTH MpeayCMaTpUBAEeTCS YBEIMUYEHHE BPEMEHH Ui IMOATOTOBKU
OTBETA.

IIponienrypa  mpoBeAeHUsT  NPOMEXKYTOUHOM  aTTecTalMM A OOydYaroUIMXCs
YCTAHABJIMBACTCS C YYETOM WX HWHIMBUAYAIBHBIX TICHXO(U3WYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas aTTecTalus MOXKeT IPOBOIUTHCS B HECKOJIBKO HTAIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOYUYEHHs JIOMyCKAeTCs C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst JOCTyl K UHQOPMAIMOHHBIM U OnbinorpaduyeckuM pecypcam B CETH
WutepHer Ui Kaxjaoro oOydaromierocs B ¢opmax, aJalTUPOBAaHHBIX K OTPAHUYEHUSM HX
3JI0POBBSI M BOCTIPHSITHS MHPOPMALIHH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM;

— B (hopMe 3EKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

— B IIEUaTHOH opme;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA.

3) U1 00yYaromuXcs ¢ HapyILIEHUSIMU OIIOPHO-/IBUTaTEIbHOTO arapara:

— B IeUaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.
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10. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHHME YYEBHOI'O
MPOLIECCA

VYyeOHbIe 3aHATHSA MPOBOAATCS B 4-M yueOHOM koprryce (T. Jonernk, np. TeaTpanbHbIH,
1. 13). lns npoBeeHUs JIEKIIMOHHBIX 3aHATHI TpeOyeTcsi ayIuTOpusi, 000pyI0BaHHAS MEIOBOM
WM MapKEePHOW JOCKOH, MYJIbTUMEIUWHBIN MPOEKTOP M JKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
Mebenu IS CTyIeHTOB, pabodyee MeCTO MperoiaBaTelis, BbIxol B IHTepHET — MPOBOIHON WIIH C
ucnoss3oBanuem Wi-Fi.

Jiis  BeIMoNMHEHUs — j1a0opaTopHbIX  paboT  TpeOyercs  yabopaTopuu €O
CHEIUAIM3UPOBAaHHBIM  000PYJOBaHHEM, KOTOpPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUSAM
ppoBOro 0Opa3oBaHUs: UMEET B HAJTMUUHU OOJIBIIOE KOJIMYECTBO PA3IMUHBIX THIIOB JATYHKOB,
KOTOpBIE MOJKIIIOYAIOTCS K HOYTOyKy (IJIaHIIETy) M IO3BOJISIOT OCYIIECTBISITH CcOOp
OKCIEPUMEHTAIBHBIX JAHHBIX, TIpaUYecKuil aHaluu3 HaHHBIX, PELUICHHE MaTeMaTUYECKUX
ypaBHEHU, 00pabOTKY IKCIIEPUMEHTAIbHBIX TaHHBIX.

Jlis caMOCTOSITETIbHOM pabOThl HMCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPCHI
Hayunoii OuOIMOTEKH YHUBEPCHTETa M JAPYTUX AIIEKTPOHHBIX OWMONMOTEUHBIX 0a3 JAaHHBIX,
y4e0HO-METOIMYECKOe OOeCIieUueHUe, MPEICTaBICHHOE B Y4EOHO-METOIUYECKOM KaOWHETe
kadenpsl obmiel Gpusuku u nuaaktuku pusmku (aya. 220).

OOyuaronmecss HWMEIOT BO3MOXHOCTh — HCIIONB30BaTh  y4eOHBIE MaTepHajibl 10
TUCIUIUIMHE, pa3MmelleHHble Ha 1iatrgopme Moodle LlenTpa muctaHuroHHOTO 00pazoBaHUs
OI'bOY BO «lonI'Y». Ilpu n3ydeHun IUCUHUIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE O0y4YeHHE U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  wWcronmp30BaHMEM — pecypcoB  IUIATGOPMBI  JTUCTAHIMOHHOTO  OOpa3OBaHHUS
OCYIIECTBIISIETCS TEKYIIUHA KOHTPOJb 3HAHUN OOydYalolUXCsl Ha OCHOBE TECTUPOBAHUS U
IPOBEPKH PE3YIIBTATOB CAMOCTOSATEIBHON PabOTHI.

11. PEKOMEHAYEMASA JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Cagennes, 1. B. Kypc obmeit ¢puzuku: B 5 ku.: KH.2: DnekTpudyecTBo U MarHeTusm /
. B. CasenneB. — M.: Actpens : ACT, 2002. — 336 c. — TekcT: HeOCpeACTBEHHBIM.

2. MarseeB, A. H. DnextpudectBo U MarHetusm: Yueb. mocobue s By3oB / A. H.
MatseeB ; Mock. roc. yH-T uM. M. B. JlomonocoBa. — 2-¢ m3a. — M.: Onukc 21 B.: Mup u
oOpasoBanue, 2005. - 464 c. — TekcT: HENOCPeICTBEHHBIH.

3. Corypenko, A.Jl. ®wusuka. DIEKTPUYSCTBO W MATHETH3M: METOJ. YKa3aHHs K
BBINOJIHEHHIO J1a0. pabot / E.M. Bonkosa, A.Jl. Corypenko. - Ilenza : PUO III'CXA, 2013, - 56
c. — URL: http://bookash.pro/ru/book/153092/fizika-elektrichestvo-i-magnetizm-elena-volkova
(mata oopamenus: 01.01.2023) — Pexum jgoctyma: B CBOOOJHOM JjocTyme. — TeKCrT:
AIEKTPOHHBIN.

4. C6opHHK 3aja4 1o o0IeMy Kypcy bu3uKy. B 5 T. Tom
I1l. DnextpuuectBo u marHetusm. CuByxun J.B. u np. 5-e uzz., crep. - M.: ®USMATIIUT;
JIAHB, 2005. - 232 c. — TekcT: HEMOCPEACTBEHHBIH.

5. Uponos, U. E. 3agaun no obment pusuke : Yued. mocodbue st CTyeHTOB BY30B / 1.
E. Uponos. - 4-e u3n. - M. : Hayka ; CII6. : HeBckuii nuanekr, 2001. - 431 c. — Tekcr:
AIEKTPOHHBIN.

6. bepkneeBckuii kypc ¢pusuxu: B 5t.: Ilep. ¢ anrn. T. 2: DnekrpuuecTBO ¥ MarHeTusm / 3.
[Tapcemn. - 4-e uzn. - CII6. : Jlanb, 2005. - 415 c. — TekcT: HEMOCPEACTBEHHBIH.
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11.2. domonHuTeIBHAS JUTEPATYPA

7. N.LE.MponoB. OCHOBHBIE 3aKOHBI JIEKTpOMarHeTu3mMa. Yued. nmocobue /i CTYACHTOB
BY30B. - 2-¢, cTepeoTull. -M.: Beicur. mik., 1991. -285 c. — TekcT: HemocpeACTBEHHBIN.

8. ®eitnman, P. ®@. OeitnmanoBckue nekuuu no ¢usuke : Ilep. ¢ anrn [Bem.] 5:
OnektpuuectBo ¥ Marnetusm / P. ®eitaman, P. Jleiiton, M. Conuac; Ilom pen. 5. A.
Cwmoponunckoro ; Ilep. ¢ anrn. I'. U. KonbuioBa, 0. A. Cumonosa. - 3-¢ u3a. - M. : YPCC,
2004. - 304 c. — TekcT: HEMOCPEICTBEHHBIN.

9. KamammmkoB C.I'. DnexrpuuectBo. — M.: Hayka, 1977. — 560 c. — TekcrT:
HENOCPEICTBEHHBIH.

10. OcHOBBI TeopuM H3JEKTpHUECTBAa. Y4yeOHOe mocobue ans By30B. Wzmanme 10.
Astop(s1):. Tamm U.E. U3nanue: Hayka, Mocksa, 1989 1., - 504 c. — TekcT: HemocpeACTBEHHBIH.

12. NH®OPMALIMOHHBIE PECYPCBHI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexka (H3Bb): dbenepanbHas
rocyaapctBeHHas uH@popMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocynapcTBeHHas oubnuoreka. — Mocka, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — Pexxum jmoctymna: cBoOOHBIH, monucka. Heo0xomuma ycTaHOBKa MTPOrPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum goctymna: mjisi aBTOPU30B.
IIOJIb30BaTeNe. —TEKCT: 2JIEKTPOHHBIMN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmukay»: caiit / Acconuanms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocrtyna:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIM.

4, DNEeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum poctyna: JUisi aBTOPU30B.
IIOJIb30BaTeeN. — TEKCT: 2JIEKTPOHHBIM.

S. IBC IOpaiit: snexTpoHHas 6ubnMoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pesxxum goctyma: st aBTOPU30B.
oJb30BaTenen. — TeKCT: IIEKTPOHHBIM.

6. y1eKTPOHHO-0ubnoTeuHas cucrema Jloul'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 3MeKTPOHHBIM.

7. JJekTpoHHbI kKatajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiira / Hb
Houl'Y. — Tekcr: anextponnsiit // DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum goctyma: MOUCK CBOOOJHBIN, AIIEKTPOHHBIE
JIOKYMEHTHBI — JiJ1s TTosib3oBaTened JJonl'y.

8. JaexTponHblii apxuB Jloul'Y: pasgen caiita / HB [lonl'Y. — Tekcr:
anekTpouubii / OBC Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexxum 10cTyMa: CBOOOIHBIN.

13. INPOT'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopatusHas jaunensus oY Ne 46484614)

2. Microsoft Office (koprmopatuBHas junen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBeJIeHUH)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nunensun GPL, Apache,
BSD nis ¢cBOGOHOTO MPOTPAMMHOTO 0OECTICUCHHS).
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