IOy BIIO «IOHEIKWI HAIIMOHAJIbHBIA YHUBEPCHUTET»
®M3UKO - TEXHUYECKUMN ®AKYJIBTET

Kadenpa teopetuueckoit GU3MKU H HAHOTEXHOIOTHIA

AAP Qﬂ.HTﬂ P
& dnzn:s Bigy, 1)

: :
8 Isé" & Z CKTOP II0 HAYYHO-METOAUYECKOU

G

*
308y,

‘“OHEUKH

wit
f»‘i:\“’e e

23
A

PABOYASI IPOTPAMMA YYEBHOU TUCIUAIIIAHDBI

DIIEKTpOMHAMHUKA
Hanpasnenue noaroToBKu: 28.03.03 Haromatepuas!
ITpoduns noaroToBKH:
O6pazoBateinbHas mporpamma: OaxanaBpuat

aKaJieMu4ecKuii 6akanan
KBamdukarms: & P
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Jlonenk 2020



ITporpamma y4ueOHOH MHCIMIUIMHBI «OJNEKTPOJUHAMHKA» COCTABJIEHA HA OCHOBAHWUH
['ocynapcTBennoro 06pa3oBaTebHOTO CTAaHJAPTa BBHICHIETO NPO(ECCHOHATBHOTO 06pa3oBaHHS
(I'OC BIIO) Moneukoit Hapoxroii Pecny6muxu (JIHP) mo mampapnenmio moxrotosku 28.03.03
Hanomarepuansi, yTBepkaeHHOr0 NpHKa3oM MuHHCTepcTBa 0OpasoBanus u Hayku JIHP ot 28
centsibps 2016 r. Ne 987; Tlopsnaka opraHm3amuu y4eGHOro mpomecca B 06pasoBaTeTbHBIX
OpraHu3al|saX BHICHIEr0 mpodeccHoHansHoro obpasoBanus Jlonenkoit Hapommoit Pecry6imiku,
YTBEPXKAEHHOTrO nprKasoM Munmcrepctsa obpasoBanus u Hayku JJTHP Ne 1171 ot «10» HosGps
2017 r.; yuebHOro mIaHAa H  OCHOBHOM  0Opa3’oBATCIGHOW MPOrPaMMBI  BBICIIETO
npodeccHoRanbHOro  00pasoBaHMs HampasieHus moxrotoBkd 28.03.03 Hamomarepuaisl,
pazpaborannbix B 'OY BIIO «/[oHenkuii HalOHANBHEIA YHHBEPCUTET.

PazpaboTtumk:
Crapmmit mperoiaBatess Kapeapsl
TEOPETHUYECKON (PU3UKU M HAHOTEXHOJIOTHit B.[l.IToiimanoB

IIporpamma y4eOHOH MHCHMIUIMHBEI YTBEPXKACHA HA 3acefaHHM Kadeapbl TeOPETHYECKOH
(M3UKH ¥ HAHOTEXHOJIOTHI

IIporoxon Nel5 ot «02» anpenst 2020 r.
’ 3aeyrompuit kaenpoit B.H.Baproxun

I[IporpamMma yueOHOM AMCIMILIHHBI 000peHa y4eOHO-METOANYECKONH KOMHCCHEH (GH3MKO-
TEXHHYECKOro (haKyapTeTa
ITporoxon Ne 5 ot «15» ampenst 2020 r.

IIpencenarens yae6HO-METOAMIECKOU 7

KOMHCCHH (paKyibTeTa 7 7~ B.HKortenxko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«DNEKTPOJIMHAMHKAY SIBJISICTCS TUCHUTIIMHON 0a3zoBoi dactu Ilpodeccronanbuoro bioka
no Hanpasienuto noarorosku 28.03.03 Hanomarepuarsl.
Jns w3ydeHWs JaHHOW Yy4eOHOM NMCHMIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHUS W HaBBIKH,
c(OpMHUPOBAHHBIE B MPOIECCe M3YYCHHS MPEIMETOB «IJICKTPUUYECTBO M MarHeTusm», «Dwusmka
aToMa W aTOMHOTO sapa», «MeToabl MareMaTHdeckor (u3ukm», «MaTeMaTHYECKU aHaIHM3y,
«Du3nKka TBEPAOro Tella» Ha TpeaslaylieM YpoBHE oOpa3oBaHus. [lomyueHHbIe 3HaHUS
HCITOJIB3YIOTCSI CTYICHTAaMH BO BPEMs BBITIOJIHCHHS Y4€OHOW M MPOU3BOACTBEHHOM MPAKTHKHU, TIPH
HaIMCAaHUM BBITYCKHOW KBaJTHU(PHUKAIIMOHHON pabOTHI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIUHbL

Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl
ITpoduns

OO6pazoBarenbHasl IporpaMma OakayiaBpuaT
Kpanuduxanms aKaJIeMUYeCKUid OaKaaBp
KonnuecTBo copepkaTenbHbIX MOTyIEH 2

Jucuummna 6a30Boii / BapuaTHBHOMN YacTh

. JTMCIUIUIHA 0a30BOM YacTH
00pa3oBaTeNbHOIN MPOrpaMMbl

®opwmel kouTposist (MK, sk3ameH, 3auer) MK, sk3ameH
TMokasaten ouHas popma 3aouHas popma
00y4deHus oOyueHus
KonuyecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 4 4
I"'on moaroToBku 3 3
Cemectp 5
KonuuecTBo yacoB 144 144
- IEKIIMOHHBIX 36 6
- IPAKTUYECKUX, CEMHUHAPCKUX o4 12
- 1a00paTOPHBIX
- CaMOCTOSITEIILHOM pabOTHI 54 126
B T.4. UHAMBHAYAJIbHOE 33/1aHHE
HenenbHoe KOIUYECTBO YaCOB, 5 18
B T.4. ayJUTOPHBIX 5 18

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Ilenv - dopmupoBaHWEe 3HAHUH W YMEHHM CTyJIE€HTa B OOJAcCTH pEIICHUs 3a7ad IO pacyuery
IIEKTPUYECKUX U MAarHUTHBIX TOJIEH, CO3JaHHBIX Pa3IMYHbIMU CUCTEMaMH

3agaua - ¢opMmupoBaHME 3HAHUW M yYMEHUU CTyAE€HTa B OOJACTH peIlIeHHUs 3a7ady MO0 pacuery
YCIOBUH pAcIpOCTPAaHEHHs JJIEKTPOMArHUTHBIX BOJH B pa3MYHBIX Ccpelax; MpopadoTka
CTYACHTaAMHU TCOPETHYCCKOro Marepuaja IO JJICKTPOAWMHAMHKH, IIOATOTOBKA 6y)1y111er0
CHelUallicTa K NPUMEHEHHI0 METOAOB AIEKTPOJWHAMUKHM IIPU H3Y4YEHMHM KBAHTOBOH TEOpHH,
(bu3MKYN TBEPAOIO Tea.

TpedoBaHHsA K pPe3yabTATaM OCBOEHHS JHCIMILINHBI. Hpouecc N3YUCHUA OUCHUILIIWHBL
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«DIeKTpOIMHAMUKa» HampaBlieH Ha (OpPMHUpPOBAHHE 3JIEMEHTOB CIEAYIOIIUX KOMIIETEHUIUH B
cootBercTBuM ¢ I'OC BIIO JHP no nanpaBnenuto noaroroBku 28.03.03 Hanomatepuansl u
OCHOBHOI ~ 00pa3oBaTEeIbHOM  MPOrpaMMbl  BBICHIETO  MPO(EeCCHOHANBHOIO  O0pa30BaHUS
HanpasiieHus: noarorosku 28.03.03 HanomaTtepuass.
a) oowexynomypuuvix (OK):
CHOCOOHOCTBIO HCIOJIB30BATh OCHOBBI (PHIOCOPCKUX M COIMOTYMAHUTApHBIX 3HAHUHM IS
dbopmupoBanus HaydHOro MupoBo33penus (OK-1);
CHOCOOHOCTBIO K cCaMOOpraHu3aliu u camooopasosanuio (OK-7);
CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUIEHUIO, K 0000IEHUIO, aHAINU3Y, BOCIIPUATUIO WH(OpMaLIUH,
IIOCTaHOBKE IIEJU U BBIOOpY myTeii ee noctmxenus (OK-10);
0) oowenpogheccuonanvnvix (OIIK):
CHOCOOHOCTBIO HCIIONIB30BaTh B MPO(PECCHOHATBHOMN IEATEILHOCTH 0a30BbIe €CTECTBEHHOHAYUHBIC
3HAaHWA, BKIIOYash 3HAaHUSA O TMpeAMeTe U OO0BEKTaX HW3Y4YeHMs, METOJax HCCIeI0BaHuUs,
COBPEMEHHBIX KOHIETIHAX, JOCTHKCHUAX M OTPAHMYCHHAX ECTECTBEHHBIX HayK (IpexkIe BCEro
XMMHH, OHOJIOTHH, SKOJIOTHH, HayK 0 3emiie u dyeioBeke) (OITK-1);
CHOCOOHOCTBIO HCIOJIB30BaTh 0a30BbIE TEOPETHYECKHE 3HAHUS (YHIAMEHTAIBHBIX DPa3JeioB
o011Ie# 1 TeopeTHIecKor (GU3MKH IS pemieHus npopeccuonansHbix 3amad (OI1K-3);
CIOCOOHOCTBIO HCIIONIB30BaTh OCHOBHBIE METOJIbI, CIIOCOOBI M CPEACTBA IONYYEHUS, XpaHCHWS,
nepepaboTku MHPOpPMAIMK M HABBIKM PAOOTHl C KOMIIBIOTEPOM KaK CO CPEACTBOM YIpPaBICHUS
undopmarnueit (OI1K-6);
8) npogheccuonanvnuvix (IIK):
HAY4YHO-HCCIeI0BATE]bCKAS U MPOEKTHAS 1eSITeJIbHOCTh:
- CIOCOOHOCTh HCIIOJNB30BaTh Ha MPAKTUKE COBPEMEHHBIE IMPEACTaBICHHUS HAyK O CBOMCTBaX
BEIIECTB M MAaTEpUANIOB NpU NEpexofe WX B HAHOpPa3MEpHOE COCTOSIHHE (HOJb, OJHO U
JIBYXMEpPHOE), O BJIMSHUM pa3Mepa Ha CBOWMCTBAa BEUIECTB M MAaTEpHAlIOB, B3aWMOJCWUCTBUU
HaAHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskaroriei cpenoi (ITK-2);

- CIIOCOOHOCTb TNPHUMEHATh HABBIKM  MCIOJB30BaHMA (IIOJ PYKOBOJCTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, MPOTHO3UPOBAHHS M ONTUMHU3ALUU TEXHOJIOIMUECKHUX IPOLECCOB M
CBOICTB HAHOMATEPHUAIIOB, CTAHAAPTH3ALUH U cepTUHKAIK MaTepuanoB U npoueccos ([TK-4).

B pe3yjbTare u3yucHust yqeﬁﬂoﬁ JUCHHUIIMHBI CTYACHT JO0JIKEH :

3Hamp — CBOMCTBA YETHIPEXMEPHOTO KOHTHHYYyMa, MOJIEIbHbIE MPUOIMKEHHSI TOJOKEHUU B
OCHOBBI 3JI€KTPOIMHAMUKHU, METO/] HAMMEHBIIETO AEMCTBUS, KOBAPUAHTHYIO EKTPOIMHAMHUKY,
ypaBHeHHs MakcBenga A AJIEKTPOMAarHUTHOTO TMOJsl B BaKyyMe, METOJAbl BO30YXKACHUS
ANIEKTPOMATHUTHBIX BOJIH, PEIICHHUE 3a/Jad MO PACUETy DJIEKTPOMArHUTHOTO TMOJIA; yYpaBHEHUS
MakcBemna s 3JEKTPOMarHUTHOTO TOJS B CIUIOIIHOM Cpefe; pelleHHe 3adad [0 pacyeTy
AJIEKTPOMAarHUTHOTO I10JIS;

ymemo —

MPOBOANTH CHMMETPUYHBIN aHAIU3 PU3NYECKON 3a/1a4H; BBHIYUCISATH HAMPSHIKEHHOCTH CTATHUECKUX
noJiel, Kak METOJIOM peuleHust AU pepeHnanbHbIX ypaBHEHUH AJi MOTeHIMala MoJisd, Tak U Ha
OCHOBE MHTETPaJbHBIX TEOPEM; CTPOUTh M AHAIM3HPOBATH T'PapUKU 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH [UIsl DJIEKTPOMAarHUTHOTO IIOJIL; CTPOUTH CJIOKHBIE CTAaTUYECKHME M JAMHAMUYECKUe
n300pakeHust U3 TpapUUecKHX MPUMUTHBOB; BBIYUCIATH CHIIBI, JIEHCTBYIOIIME Ha (U3NYECKHE
O0BEKTHI, PACIIONIOKEHHBIE B 3JEKTPOMArHUTHOM I10JIE; BBIUUCIATH 3JEKTPOMArHUTHBIE MOJIA B
CIUIOIIHOM CpeJie; BBIUUCIITH YCIOBUS paCIpPOCTPAHEHUS JIEKTPOMATHUTHBIX BOJIH B yCTPOHCTBAX
(BOJTHOBOJaX, pe30HATOpax); CTPOUTH CIOXKHbBIE CTATUUYECKHE M JUHAMHUYECKHe H300pakeHus W3

rpaduuecKkux TMPUMHTHUBOB; BBIUUCTIATh CHUJIBI, JEHCTByIOIIME HAa (U3NUYECKHE OOBEKTHI,
PacIoI0KEHHBIC B DJICKTPOMArHUTHOM IT0JIC;
enaoemo —

HaBBIKAMH BBIYMCJIEHUS AJIEKTPOMArHUTHBIX MOJEH B BAKyyM€ M CIUIOLIHOW CPEJE; BHIYMCICHUEM
YCIIOBHI paclpoCTpaHEeHUs! 3JIEKTPOMArHUTHBIX BOJIH B YCTPOMCTBaxX (BOJHOBOJAX, PE30HATOPAX);



MMOCTPOCHUEM  CJIIOKHBIX CTAaTHYCCKUX HW JUHAMHUYCCKUX I/I306pa}KGHI/H71 us3

IIPUMHUTHUBOB.
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rpapuIecKux

4.  COILEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTTAHU3ALIUU YYEBHOI'O

ITPOLOECCA

HopsinkoBbIi
HOMep U TeMa

Kp aTKoO€ COACPKAHUEC TEMBI

Cooeporcamenvhutii Modyab 1 «InekmpomazHumnoe noie 6 6aKyyme»

DIEKTPOCTaTUKA

Tema 1. [IpocTpancTBeHHO-BpeMeHHO uHTepBai. [IpeoOpazoBanus Jlopenua.

CneunanbHast [IpaBmwno mnpumanuss ckopoctu. AOepparus cBeta. YeTbIpexMepHbBIS

Teopus BEKTOpbl M WX cBoMcTBa. KoBapuaHTHbIE U  KOHTpaBapUaHTHBIM

OTHOCUTEIBHOCTH | KOOPAUHATHI. 4-BEKTOP CKOPOCTU. Y PaBHEHUS IBUKEHHUS B CHEIUATIHHOM

[IpuHuunIbBI TEOPUU OTHOCUTEIILHOCTH. 4-BEKTOp HMIYJbca, CHUIbL. PensTtuBucTcKUe

oTHOcUTENbHOCTH | ¢pyHKumu Jlarpamka, ['amunbprona. Pacan wactui. MomMeHT umIyibca.

OWHIITENHA.

Tema 2. [IpyHuKMn HauMMEHbLIETO JEHCTBHUS A DJIEKTPOMAarHUTHOTO  MOJIS.

3apsina B | [loTeHIMaNbl 3JEKTPOMArHUTHOTO TOJISl. YPAaBHEHHS ABMKCHHS 3apsia B

AJIEKTPOMArHUTHO | 3JIeKTpoMarHuTHoOM Tmosie. KamnOpoBouHass MHBapuUaHTHOCTh. [[BrkeHue

M I10JIe 3apsUKEHHOM YacTULIBl B AJIEKTPUYECKOM M MAarHUTHOM mosisix. TeHzop
anekTpoMarHutHoro mods. I[IpeoOpazoBanust JlopeHma Ui TOJIS.
WMHBapuaHThl TEH30pa 3JIEKTPOMArHUTHOTO MOJIS.

Tema 3. [lepBas mapa ypaBHeHudi Makcseina. [lelicTBrUe Uil 3JIEKTPOMarHUTHOIO

YpaBHeHUs1 moJi. 4-BEeKTOp IUIOTHOCTH TOKAa. YpaBHEHHE HENpepbIBHOCTH. Bropas

Makcsemia mapa  ypaBHeHud  Makcsema. Tenzop  sHeprum  HUMIIyJbCa
3JIEKTPOMArHUTHOTO TOJIS.

Tema 4. 3akoH Kynona. DnekTpocratnueckas 3HEprusi 3apsaoB. PaznokeHue

[TocrosaHOE CKAJIIPHOTO TOTCHIMAJA MO0 MYJIbTUNOISAM. OJIEKTPUUYECKUM TUTIOND.

AIEKTPUUYECKOE KBagpynonb. DHeprus aumnosisi BO BHEWIHEM noJie. [[unonb-aunoiabHoe

ToJIE. B3aUMOJICICTBHE.

Tema 5. PaznoxeHue BEKTOPHOrO IOTEHIMAlNa [0 MYJIbTUIIONAM. MarHuTHbIN

[TocrossaHOE MOMEHT. MarauTHoe [HUMNOJIb-IUNOJBHOE B3auMmojencTBue. Teopema

MarHuTHOE T0Jie Jlapmopa. 'mpomMarHuTHOE OTHOLIEHUE.

Tema 6. BonnoBoe ypaBuenue. KamuGpoBku Jlopenma, Kynona. Ilnockas

DONeKTpOMarHuTHH | MOHOXpoMatudeckass  BoiHa. Oddext  Jommnepa.  Ilomspusanus.

€ BOJIHBI. DNEeKTPOMarHuTHOE  MOJ€  KaK  COBOKYIHOCTh  TapMOHHMYECKHX
OCLIMJIATOPOB.
OnazapiBaoniye U omnepexarome noreHuuansl. [lorenuuansl Jluenapa-
Buxepra. Oneprus, usnydaeMas 4YacTHIEH, IBHKYILIEHWCS YCKOPEHHO.
DNEeKTPOMarHuTHOE TOJe Ha OOJBIIMX PACCTOSHUSX OT HCTOYHHUKA.
VYTr10Bo€ U CHEKTPAIIBHOE PACTIPENICTICHUE SJIEKTPOMArHUTHOTO M3ITy4YECHUS
3a/IaHHOTO TOKOM. DJIEKTPUUYECKOE JUIOJIBHOE U KBAPATUUHOE MAarHUTHOE
JUTIOIPHOE W3JIy4YeHHE. DJICKTPOMArHUTHOE TOJIe B OJMKHEH M JTallbHEH
30Hax.
PaccenBanme  DNEKTPOMAarHUTHBIX  BOJH.  OD(PQPEKTUBHOE  CEUCHHE
pacceuBanus. @opmyna Tomncona. Peakuus uznydenus. Pagnanmonnas
MIUPUHA CTIEKTPATHHBIX JIMHH.

Cooeporcamenvuutit Mo0yab 2 «IneKmpomMacHUmMHoe noJie 8 CHIOUIHOI cpede »
Tema 1. DIEeKTPOCTATHIECKOE T0JIC TPOBOJHUKOB. JHEPTHSI AJIEKTPOCTATUUECKOTO

10JIA CHUCTCMBI 3apsSPKCHHBIX TIPOBOIHHKOB. MGTOI[I:I pCIICHUA 3aJa4




IIPOBOJHUKOB JJIEKTPOCTATUKU. MeTaulndeckue IPOBOJHUKU B DJIEKTPUYECKOM IIOJIE.
EMKoOCTB.
Tema 2. Jusnexrpuku. Bektop nosspuszanuu. BeKTop 31EKTpUYECKON MHAYKIUU.
OneKxTpocTaThKa Marepranpibple  COOTHOLICHMsSI  JUld  OUAJIEKTpUKOB.  Ilossgpusanus
TUBJIEKTPUKOB HEMOJISIPHBIX U MOJSPHBIX JUAIEKTpUKOB. PopMmyna Knaysuyca-MocorT.
TepMonrHaMuKa TUIIEKTPUKOB.
Tema 3. MarnutHOoe 1OJ€ IIOCTOSIHHBIX TOKOB. DBekTop HamarHW4uMBaHMs.
ITocrosiHHOE Marsneruku. MarautHas NpOHHLIAEMOCTb. TepMOIMHAMUKAa MarHeTHUKOB.
MarHMTHOE 1I0JIe, | DHeprusi cucrteMe TOKOB. JIuHelHble 1enu. OJEKTPUYECKHl TOK B
ITOCTOSIHHBIN METANINYECKUX IIPOBOJIHHKAX. TepmonnexkTpuyeckas OMUCCHSL.
JIEKTPUYECKUI KoHTakTHas pasHuMIA@ NOTEHUUAIOB. TEpPMOIJIEKTPUYECKUE SIBJICHHUSL.
TOK Dddext Xomna.
Tema 4. MarautHble CBOWCTBAa CBEPXIPOBOJHUKOB. (CBEpXNpPOBOIALIMA  TOK.
OnexrpoguHamuka | Kpurnueckoe marautHoe mnoisie. CBEpXNIPOBOIHUKH IIEPBOTO M BTOPOTO
CBEPXIPOBOAHUKO | poxa. IIpOHMKHOBEHME  MArHUTHOIO 1O B CBEPXIIPOBOJHHK.
B. BricokoTeMIiepaTypHbl€ CBEPXIIPOBOAHHKH.
Tema s. VYenoBuss  kBazucranMoHapHOCcTH.  KBasucranuMoHapHbIE — SBIEHUS B
KBa3zucranuonapH | nuHedHbIX npoBogHHMKaxX. CkuH-3¢¢dekT. IIpoHMKHOBEHHME MarHUTHOIO
BIE noyis B npoBogHUK. IIpaBuna Kuproga. KomriekcHoe compoTHBICHHE.
JIEKTPOMAarHuTHel | JIIMHHBIE JIMHUN.
€ 1oJIs
Tema 6. VYpaBHeHMsI 1OJII B JAMDJIEKTPUKE B CIydae OTCYTCTBUS JUCIEPCHHU.
OnextpoMarHuTHbl | I'pynmoBast ckopocth. IIOTOK »HEpruM 3JIEKTPOMAarHUTHON  BOJIHBI.
e BOJIHBI B | OTpa)keHHE M TPOXOXKIEHUE DIIEKTPOMATHUTHBIX BOJH. DopMyisl
CILIOIIHOM cpene Openensa.  Yron  bproocrepa.  [lonHoe  BHYTpEHHEE  OTPaKCHHE.
PacripocTpaHeHne ~ JIEKTPOMAarHUTHBIX ~ BOJH B IIPOBOJHMKAX.

PaCHpOCTpaHCHI/IC OJICKTPOMAriuTHBIX BOJIH B AHU3OTPOIHBIX CpEaax.
OObruHast ¥ HeoOblyHast BOJHBL. PacmpocTpaHeHue 3JIeKTpOMarHUTHBIX
BOJIH B aucneprupyomux cpenax. CoortHomenue Kpamepca-Kponura.
PacripocTpaneHne 31€KTpOMarHuTHBIX BOJIH B BOJIHOBOJAX M pE€30HATOpaXx.
HOHepeLIHO-MaFHI/ITHBIe n MONECPECUHO-IJICKTPUICCKUC BOJIHBI.
ONEeKTPOMarHuTHbIE BOJIHBI B IIPSIMOYTOJIBHOM BOJIHOBO/JIE.
I'eomerprueckas ontuka. M3nyuenne YepenkoBa-Basuiiosa.

TemaTnuecknii mjiian

CoaepikareJbHbIH MOAYJIb 1 «nekmpomaznummnoe noie 6 6axKyyme»

KoauyecTBo yacoB
Ounas ¢popma 00yueHuUst 3aounas ¢popma 00yueHusn
B T.4. B T.U.
HasBanusi coxepKaTeabHbIX 1 21a |5 el 2 1h _|&
- o 2| 2|3 E 5 8| o i z |5 8 58
MoOaYyJIell U TeM = | 5|88 g ols § = = 3 g | & ol8 &
Q S|z 213G EHES 2 = T 2 13'glES
*|8|Z| 8|68 8 ®| 85| E| &|5 g &4
|l 2| oS 3 E = S = o2 3= w
S| S | S S < < O S | H s
& =8| ot & S | ® T
Bl B|O = = 5 | o S
Tema 1. CneunanpHasi TEOpHs
OTHOCHUTENIbHOCTH
11 | 3 | 4 4 12 | 1 1 10
[IpyHIMIIBI OTHOCUTENBHOCTH
OHHIITEHHA.
Tema 2. 11 | 3 | 4 4 12 | 1 1 10




3apsa B JEKTPOMarHUTHOM
1oJie

Tema 3.
VYpaBuenust MakcBemia

11 | 3 | 4 4

12 | 1 1 10

Tema 4.
[TocTrosiHHOE  AIEKTpPUYECKOE
ToJie.

11 | 3 | 4 4

12 1 11

Tema 5.
ITocTossHHOE MarHUTHOE MOJIE

11 | 3 | 4 4

12 1 11

Tema 6.
DJIEKTPOMArHUTHBIE BOJHBI.

17 | 3 | 7 7

12 | 1 1 10

Hmozo no

CO0epPIHCameIbHOMy MOOYII0
1

72 | 18 | 27 27

72 4 6 62

Temarnueckuii nian

CoaepxareJbHbIH MOAYJIb 2 «1eKMPOMACHUMHOE NOJIe 8 CRIOUWIHOIL cpedey

KoJsnuyecTBo 4acoB

Ounas ¢gopma o0yueHust

3aouHas popma o0yueHust

B T.4. B T.4.
0] o | = 0] o ! jan)
Ha3zBanmus coaepkaTejIbHbIX |2 2ol B S T2 s 2
Mo/yJIeli 1 TeM g = |3 a&sgg g = | 3 EESES
S| 5|z|2|l8gEg ¢ = 2| 2|83'€ E¢
"1 E|E|&I5EY | 8| E|2|55E S
HE| % oS 8= w = 2 12 3= w
SQg | = H < < QO | = H <
o 8|s Tl= o 8 |3 Tz
= =l o ~ = = o =~
Tema 1.
DneKTpocTaThKa 11 | 3 | 4 4 11 1 10
MTPOBOTHUKOB
Tema 2.
DJEeKTpPOCTaTHKA
P 11| 3|4 4 11,5 0,5 | 1 10
TUDIIEKTPUKOB
Tema 3.
IlocTostHHOE MarHuTHOE
ToJie, nmocrossHHbIA | 11 | 3 | 4 4 125|105 1 11
BJIEKTPUYECKHUIN TOK
Tema 4.
DnexTpoauHaMHKa 11 | 3 | 4 4 13 1 11
CBEPXITPOBOTHUKOB
Tema 5.
KBa3zucramnuonapasie
HHOHap 1|3 |4 4 12505 | 1 11
AIEKTPOMArHUTHBIC TIOJIS
Tema 6.
17 | 3 | 7 7 1251 05| 1 11
DNEKTPOMAarHiTHHIE BOJIHBI B




CILIOIIIHOM cpenie

Hmozo no

cooeprcamenbHOMy MOOYII0 72 | 18 | 27 27 72 2 6 64
2

Bcezo no mooynio 144 | 36 | 54 54 144 | 6 12 126

5. METOAMYECKHUE PEKOMEHJIAIIUU JJIs1 TIPOBEJAEHUS
JEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHUI

TeMbl JIEKIIHOHHBIX 3aHATHH

Ne Konuuecmeo
wn Ha3zeanue memoi waCos
1 |CnenuanbHas TeOpUS OTHOCUTEIBHOCTH 3
[ [pUHIIUTIBI OTHOCUTENBHOCTU DUHIITEHHA.

2 [3apsa B 2€KTPOMArHUTHOM II0JIE

3 |YpaBHeHus MakcBeiuia 3

4 [[TocTOSTHHOE AIEKTPUUIECKOE TTOJIC. 3

5 [[locTossHHOE MarHUTHOE MOJIE 3

6 [dnexTpomMarHUTHBIE BOJIHBI. 3

7 | DOnexrpocratrka MPOBOIHUKOB 3

8 [OnexTpocTaTtuka MUANEKTPUKOB 3

9 [[locTostHHOE MarHUTHOE I0JIe, TOCTOSIHHBIN AJIEKTPUUECKHI TOK 3

10 [9nexTpoauHaMMKa CBEPXIPOBOJHUKOB 3

11 |KBa3ucranuoHapHbI€ AJIEKTPOMArHUTHBIE TOJIS 3

12 [SnekTpoMarHUTHBIE BOJIHBI B CIJIOLIHON cpeie 3
BCEI'O 36

Tembl NIpaKTHYECKUX 3aHATHH
Ne Konuuecmeo
W Has3zeanue memut wacos

1 [Bakon mpunmanusi ckopoctu. AOeppauusi cBeTa. Mmmynbc, BSHeprus 4
PEIATUBUCTCHKHUX YaCTHUIl. 3aKOHBI cOXpaHeHus. Pacra gacTuiy

2 |IBmwkeHue dYacTHIl B D3JEKTPUYECKOM TMoje. JI[BH)KCHHWE dYacTHI[ B 4
MAarHUTHOM T10JI€

3 |BbluncieHHe MOTEHIINAIOB YJIEKTPOMArHUTHOTO OIS

4 |BbluncieHHE AWMOJIBHBIX MOMEHTOB. BBIUMCICHHS SIEKTPOCTATHUECKOM 4
DHEPTUH CHCTEM 3apsjioB

5 |BeuncieHne MarHMUTHBIX MOMEHTOB. BBIUHCICHHS] MarHUTHOTO TOJIS 4
CHUCTEMBI TOKOB.

6 [[Tomspu3anms srekTpoMarHuTHOTO Tostst. Bekrop 'epria 7

7 |EMKOCTh MPOBOJHHUKOB. MeTO/T OTpaKeHU 4

8 [DmekTpocratudeckoe 1oje B OUAJIEKTpuKe. Bekrop momspuzanum. Merton 4




OTPa)KEHUU B TUIJICKTPUKAX

9 |[BexTrop HamMarHM4EeHHOCTH. MarHuTHOE 1OJIe B MATHUTHOM cpee. 4
10 |Muaykous. DHEPrusi CUCTEMBI IIPOBOAHUKOB C TOKOM. 4
11 |[TepemeHHBIN TOK 4
12 |PacmipocTpaHeHue BOJH B CIUIONIHOM Cpelie. 7
BCEI'O 54
6. METOAUYECKHUE PEKOMEHJIAIIUU 11O OPTAHU3ALIAN
CAMOCTOATEJBHOU PABOTBHI CTYJAEHTOB
Opranusanus caMoCTOSITeIbHON padoThl CTYICHTOB
Ne Konuuecmeo
wn Haszeanue memut wacos
1 |PenstuBuctckue pynkmun ['amuabToHa. MOMEHT nMIyIbca. 4
2 |[IBwkeHHWE YaCTHUIl B CKPEIICHHBIX TTOJIAX 4
3 [TeH30p PHEPrUH UMITYJIbCA DIIEKTPOMATHUTHOTO TTOJIS 4
4  |Iunonb-TUnoIbHOE B3aUMOJICHCTBHE 4
5 |Teopema Jlapmopa. ' mpoMarHuTHOE OTHOIICHHE 4
6 [JOnexTpomarHuTHOe  TOJE ~ KaK  COBOKYMHOCTb  TapMOHHUYECKHUX|
OCUMJUISTOPOB. [Torenumansl  Jluenapa-Buxepra. DNEeKTPUIECKOE 7
IUIIOIBHOE W KBAApPAaTUYHOE MArHUTHOE JMIIOJIBHOE  U3JIyYEHHE.
DJIEKTPOMArHUTHOE T0JIe B OJIMKHEN U JaJIbHEH 30HaX
7 |Metona oTpaskeHU 4
8 |dmdnexTpuyeckuii map B OJJHOPOTHOM DJICKTPHUECKOM I10JIE 4
9 [TepmoosnexTpuueckas dMmuccus. KOHTakTHas pa3HOCTh MOTEHIMAJIOB. 4
TepmoanekTpuueckue sapiaeHus. Dddexr Xomna.
10 |BeicokoTeMmnepaTypHbIE CBEPXITPOBOIHUKN 4
11 |lnuHHBIE JIUHUH. 4
12 |PactipocTpaHeHUe SJEKTPOMArHUTHBIX BOJIH B JIUCIIEPTHUPYIOMICH cpene. 7
Cootnomenne Kpamepca-Kponura.
BCEI'O 54

7. NHIAUBUAYAJBHBIE 3AJIAHUS (re npedycmompero pabouum nianom)

8. KOHTPOJIbHBIE BOITPOCHI K MPOMEXKYTOYHOM ATTECTAIIUA

1. [IpuHUMIIBI OTHOCUTEIBLHOCTH DUHIITEITHA.

2. Iloka3zaTh, 4TO B CIHENHUAIBLHONH TEOPUM OTHOCHUTEIBHOCTH HMEET MECTO COKpaIlCHHE

BPEMCHH, COKpAILICHUC IJINHBI.

3.

HOKaSaTI), 4TO YpaBHCHHUC [JBUXKXCHHUSA B CHCHI/IaJ'II)HOI\/’I TEOPHUU OTHOCUTCIIBHOCTHU

YIOBJIETBOPSIOT TAKUM CBOMCTBAM IIPOCTPAHCTBA KAK OJHOPOIAHOCTb.
4. UnTerpansHble ypaBHeHHs MakcBesua.

5. HpCO6p8.30BaHI/I${ HopeHua A1 CUMMETPUYHOI'O 1 aHTUCUMMCTPHUYIHOI'O TCH30POB BTOPOTO

paHra.
6. BoIUMCIUTB 3JIEKTPOCTATHUECKOE SHEPTHUIO 3apsKEHHOrO 1mapa paauyca R.
7. BBIYMCIUTH KIIACCUYECKUHN PaanyC JIEKTPOHA.

8. Bpruucnuth nosie AMBIEKTPUUECKOH 1I1apa B OAHOPOJHOM JIEKTPUYECKOM IIOJIE.
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9. JIBm>keHure 3apsSKEHHON YaCTHUIIbI B JIEKTPUYECKOM T10JIE.

10. JIBurkeHue 3apsyKeHHOM YacTHUIIBI B MArHUTHOM I10JIE.

11. Berunciuth TUNONBHBIA MOMEHT CUCTEMBI 3apsI0B.

12. O6ocHOBATH CBSI3b MEXAHMYECKOTO M MAarHUTHOT'O MOMEHTOB.

13. TlpuBecTu npuMep CUCTEMBI, KOTOpasi UMEET KBAAPYIOiIb U HE UMEET TUTIOJIS.

14. 3anucath BeIpa)KeHHUS JIJIs1 3aBUCMMOCTH HAMPSX)KEHHOCTHU B CIIyvae JIMJICHHON MOJIsIpU3aliu.
15. IMonsApuzanus 3JIeKTPOMarHuTHOM BOJIHBI.

9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJISA
(obpaszey eapuanma u kpumepuu oyeHUBAHUSL)

IOy BIIO «JIOHEIIKMI HAIIMOHAJIbHBIN YHUBEPCUTET»
dakynbTeT PUHKO-TEXHUUECKUMA

Hanpaenenue noocomosxu:  28.03.03 HanomatepuaJibl

Ilpogpunn:

Ilpoepamma noocomosxu: oakanaspuam
Cemecmp 5

Yuebnas oucyuniuna dnekmpoounamuxa

MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1.Ilpeo6pazosanus JlopeHna isi CUMMETPHMYHOIO M aHTHCHMMETPUYHOIO TEH30pPOB BTOPOTO
paHra.

2. [TprHIHAIIBI OTHOCUTEIBHOCTH DHUHIITEHHA.

3. JIBmwxeHue 3apsyKCHHOW YaCTHIhI B MATHUTHOM TIOJIE.

YTBepkeHO Ha 3aceaHuH Kadeapbl TeOpeTUIecKor (PU3UKU M HAHOTEXHOJIOTHH,
poTOKOJ Ne OT «__» 20 T

3aBeayromuii kadeapoit
IIpenonasarens

KpuTepnu OH€eHUBAHUA MOAYJBHOI0 KOHTPOJIS

Homep 3a0anusn Koauuecmeo oannoe
3ananue 1 10
3agadue 2 10
3ananue 3 10
Bcezo 30

10. OBPA3EL DK3AMEHAIIMOHHOTI' O BUJIETA

Teopemuueckue 6onpocwi K IK3ameHy
1. IlpocTpaHCTBEHHO-BpEMEHHOW MHTEPBAJ.
2. IIpeobpazoBanus JlopeHua.
3. [IpaBuiio mpumaaHust CKOPOCTH.
4. Abepparus cBeta. YeTblpeXMepHbIe BEKTOPBI M UX CBOMCTBA.
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5. KoBapuaHTHBIC U KOHTpaBapUaHTHBIM KOOPJIUHATHI. 4-BEKTOP CKOPOCTH.
6. YpaBHEHUS IBUKCHUS B CIICIIUATHHON TEOPUH OTHOCUTEITHHOCTH.

7. 4-BexTOp MMNyJabca, cuibl. PenstuBucrckue ¢hynknuu Jlarpanka, ['amuibroHa.
8. Pacnayg yactuir. MoMeHT uMmysbca.

9. 3akon Kynona. DnekTpocTaTuyeckas SHEpPrus 3apsioB.

10.Pa3nokenue cKalsipHOro MOTEHIHMANA [0 MYJIbTUIIOJSAM.
11.3nextpuyeckuii numonb. KBaapymnoias. DHeprus AUMNoJs BO BHEIIHEM I0J€. J{UIMOoIb-TUoIbHOE
B3aHUMOJICHCTBHE.

12. MargutHbelii MOMEHT. MarHuTHOE IUII0JIb-UII0JIBHOE B3aUMOIEHCTBHE.
13.Teopema Jlapmopa. ' upoMarHUTHOE OTHOIICHHE.

14. BosiHOBOE ypaBHECHHE.

15. Kanmu6posku Jlopenia, Kymnona.

16. [inockass MOHOXpOMaTHYEeCKasi BOJIHA.

17. D dexr Honmuepa.

18.ITonspuzarusi.

19. MeTobl penieHus 3a1a4 AIEKTPOCTATHKH.

20. JImanexktpuku. Bektop monspusanuu.

21. TepmoguHAMUKA MAarHETUKOB.

22. MarauTHbIE CBOKWCTBA CBEPXITPOBOTHUKOB.

23. YcIioBHsI KBa3UCTALIMOHAPHOCTH.

24. ®opmynbl Openens.

25. Yron bprocrepa.

rOY BIIO «JIOHEIIKWI HAIIMOHAJIbHBIN YHUBEPCUTET»
daxynbTeT PU3NKO-TEXHUUECKUI

Hanpaenenue noocomosku:  28.03.03 Hanomartepuabl

Ilpogpuns:

Ipoepamma noocomosxu: O0akajaBpuar
Cemecmp 5

Yuebnas oucyunauna DJIEKTPOAMHAMM KA

BUJIET Nel
1. Pacmag yactun. MoMEHT UMITyIIbCA.
2. 3axon Kynona.
3. JudnexTpuky.

YTBepKIeHO Ha 3aceTaHuH KadeIphl TEOPETHIECKON (PU3UKU M HAHOTEXHOJIOTHIA,
pOoTOKOJ Ne OT « » 20 1.

3aBenyrouuii kadeapoit
DK3aMeHaTop

Kpumepuu OUEHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 15
3amganue 2 15
3anganue 3 20
Bcero 50 6as10B
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11. KPUTEPUU OLIEHUBAHMUSA

[To xypcy «DneKTpoAMHAMUKaY MPEANoIaracTcs MpoBeaeHIEe IPOMEKYTOUHOM aTTecTalui B
BUJIE MOAYJIHBHOT'O KOHTPOJIS, BHIMIOJTHCHUE WHAUBHIYaIbHOW pabOThl M 3K3aMeHa. DK3aMeH CIaloT
CTYJECHTHI C LIETBIO MOBBIIECHUS PEHTHHTA.
Pacnpedenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHN bl
6 npoyecce uzyueHus OUCYUNIUHDL

Opranu3anuoHHO CPC Bcero
yueonas pabora NupuBuayanbuas | MoayabHbIA KOHTPOJIb
CTyJeHTa paGora
max 10 6amioB max 10 6amioB max 30 100
0asioB
IHlIxana coomeemcmeusn 6an106 HAYUOHATLHOU WIKATle
Ouenka Ouenka no OueHka 1o rocy1apcTBeHHOM LIKaJje Ouenka nmo
no mxkaJe | 100-6anabHoi (3x3ameH, Tu¢depeHINPOBAHHBII 3a4eT) rocy/iapcTBeHHOM
ECTS mKaJje mKaJje (3ayer)
A 90-100 5 (OTIU4YHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (yOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIIBLHO) HE 3a4TEHO
C BO3MOXHOCTBIO TOBTOPHOM CHA4H
F 0-34 2 (Hey10BJIETBOPUTENIBLHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOM CJIa4¥l P YCIIOBUN
00s13aTenpHOr0 Ha0Opa JOMOIHUTENBHBIX 0AJIJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLHECCA

JlekumoHHbIE W TPaKTUYECKHE 3aHATUS 10 y4EeOHOW IUCHUIUIMHE «DJIEKTPOAMHAMMKA
npoBosaTcst B KomnbrorepHoM kiacce Ne304. OGopyaoBaH KOMILIEKTOM yueOHOM Mebenu Ha 28
IOCAQJIOYHBIX MECT, KOMIUIEKTOM pa0odyero MecTa NpernojaBaTens,  MenoBoi jockoi, 10
KOMITBIOTEPOB C JIMIEH3MOHHBIM MPOTPaMMHBIM OOecledeHrneM, JOCTyloM K cetu MHrepher,l
ceTeBoil kommyTtarop, 1 wi-fi poyrep, 1 MyabTUMeIUKHBIN TPOEKTOP, 1 3KpaH NEPEHOCHOH.

CamocrodrenbHas paboTa CTyI€HTOB IPOXOAUT B YUTATIHHOM 3aie Ne 4 mepuoandeckoi
JUTEepaTyphl, YKOMILJIEKTOBaH y4eOHO#l MeOenbio Ha 31 mocaiouHoe MECTO, OCHAIIIEH
KOMITbIOTEPOM B KoMILIekTe (1 1IT.), pacrosioxkeH mo aapecy T. JloHelk, yia. YHUBepcuTerckas, 24,
kab. 19.

WupuBuayanbHble W TPYNNOBBIE  KOHCYJIbTAllMM — CTYAEGHTaM  JUIi  HpPOBEIEHHS
CaMOCTOSITENIbHOM paboThl NMPEeAOCTaBISIOTCS B KaOuHETe Kadenpbl TeopeTHYecKol (M3HKH U
HAaHOTEXHOJIOTHM, YKOMILJICKTOBAaHHOM KOMIUIEKTOM MeOenun Ha 12  mocagoyHbIX —MecCT,
OCHAIIIEHHOM KOMIIbIOTEpPOM B KoMIuiekTe (1 IIT.), MpUHTEpOM, CKaHEpPOM, PACIOJIOKEHHOM I10
aapecy r. [loneuxk, np. Tearpanphsiii 13, ayn. 256.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA
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KoJu-Bo Hanuumne
Ne IK3EMILIAAPOB | JJIEKTPOHHOM
HaumenoBanue
n/n B OM0J/IMOTEKE BepCUM B
JonHY IbC

Ocnoenasa numepamypa

1. Jlanpay, JI. JI. Teopetnueckas ¢usuka : B 10 1. : Yueb.
nocobue IS CTyIeHTOB (Gu3. crenuanbHocTel yH-TOB. T.
8 : DnextpoanHamuka cromHeix cpen / JI. 1. Jlannay, E. 3
M. JIudmmr ; [lox pen. JI. I1. ITutaeBckoro. - 3-¢ U3, -
M. : dusmatiut, 1992. - 661 c.

2. Jlesnu, B. I'. Kypc Teopernueckoii ¢usuku [Tekct] :
[yueb. mocobue st (u3.-TeXH. CIEeNUATBHOCTEH BY30B].
T. 2 : KBantoBas mexaHuka. KBaHTOBas CTaTUCTHUKA W 36
¢dusnueckas kuneruka / B. I'. JleBuu u np. ; mox pen. B.
I'. JleBnua. - 2-e uzn. - Mocksa : Hayka, 1971. - 936 c.

3. bpenos, M. M. Knaccuueckas 35eKTpoguHaMuKa : y4ueo.
nocobue s cTyaeHToB ¢(us. cmer. BTy30B / M. M.
bpenos, B. B. Pymanues, U. H. Tonteirun ; nox pex. U.
H. Tontsirnna. - Mocksa : Hayka, 1985. - 399 c.

ﬂonwmumeﬂbuaﬂ Jqumepamypa

4, Oetinman, P. I1. ®eiliHMaHOBCKHE JEKIHMH 10 (U3HKE.
[Beim.] 5 : DnexrpuuecTBo u MarHeTn3Mm / P. deitaman, P.
Jletiton, M. Cangc ; Ilep. ¢ anrn. I'. Y. Konbinona, 0. A. 12
Cumonosa ; [lox pen. S. A. CmopoauHcKoro. - 2. u3f. -
M. : Mup, 1977. - 300 c.

5. Hxexcon, JI. Knaccuueckass snexrponuHamuka / [,
Jlxekcon ; Ilep. ¢ anrn. I'. B. Bockpecenckoro u JI. C.
Conosbesa ; Ilog pen. 3. JI. bypureitna. - M. : Mup,
1965. - 702 c.

6. Bunsd, ®. XK. Jlornueckas cTpyKkTypa 4acTHOWH Teopuu
otHocurtenbHocTH / @. XK. Bunsd. - M. : YPCC, 2001. - 1
158 c.

14. HUHD®OPMAIMUOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6uGIMOTEKH

15. MMPOI'PAMMHOE OBECHHEYEHUE
1. Windows 7 PRO (xopmopatuBnas nutiensust JJOHHY Ne 46484614);
2. Microsoft Office (kopnoparusnas nuuensus JJOHHY muuenzus Ne 46472919);
3. Microsoft Visual Studio (siuniensust nporpammsl DreamSpark /1151 BBICIINX yueOHBIX 3aBEICHH);
4. JIuuensuu GPL, Apache, BSD mis cBoGogHOro nporpammuoro obecnieuenus: FreeLab, Scilab,
Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PabGowas mnporpaMMa paccMOTpeHa U TepeyTBepXKAeHa Ha 3acelaHuu  Kadeapsl
TeOpeTU4eCcKon (PM3UKU U HAHOTEXHOJIOTUH ¢ u3MeHeHUsIMU (0e3 n3mMenenuit) Ha 20 TO/I.

ITpotokomn Ne or“ 7 20 T



http://donnu.ru/
http://library.donnu.ru/

14

3aBenyromuit kadeapoit

PaGouass mnporpaMma paccMOTpeHa U IepeyTBepXkJIeHa Ha 3aceJaHuu  Kadeapsl
TEOPETUYECKON (PM3UKU U HAHOTEXHOJIOTHI ¢ M3MEHEHUsIMU (Oe3 m3MeHenuil) Ha 20 TOJI.

13 2

ITporoxosn Ne oT 20 1.

3aBenyronmii kKageapoit




