degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: DneKTpoaHaMUKa CIUIOLIHBIX Cpe[
10 HANPABJICHHUIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa teopernueckoi puznku um. JI.J1. Jlannay

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocrtaBui: C.H. bBypmuctpos, n-p ¢u3.-mMat. HayK, AOLEHT, JOLECHT

[Iporpamma obcyxieHa Ha 3acefanuu kKadenpsl Teoperudeckoi husuku um. JI.JI. Jlannay 28.05.2021



AHHOTANMA

Kypc nekuuii o DnekTpoauHaMHKe CIUIOMIHBIX CPell IpeaiaracTcsi CTyAeHTaM NepBOro Kypca MarucTparypsl
B Ka4ecTBE CIEIHAIbHOTO JIOTIOJIHEHHS K TporpaMMe 0a30BOro Kypca Teoperndeckodt ¢pusukn MOTU. s
MOHWMAaHMs Kypca JOCTaTOYHO 3HAHUS OCHOBHBIX IIOJIOKEHHMH 0a30BOro Kypca TEOpeTHUecKon (pu3ukw,
BKJIIOYAOIIETO TEOPHIO TOJISl, KBAHTOBYIO MEXAaHUKY M CTaTUCTHYecKyro ¢u3uky. Llesnp Kypca - M3IOXKHUTH
MakCUMaJIbHO MpPOCTO W (U3WYECKH SICHO OCHOBHBIE TEOPETHUYECKHE IIOJIOKCHHS, M  METOIbI
MaKpOCKOIIMYECKOI'0 OINMCAHUS 3JIEKTPOMAarHUTHOIO Mo B BemlecTBe. Kaxkaas jexuust conpoBoKIaeTcs
CEMHHApOM C pa300poM 3aJiauu, KOTopasi CIYXXHUT AONOJHEHHUEM K TeOpeTHUeCcKoMy Marepuany jekuuu. [lo
3aBEpUICHUH Kypca CTYICHT 3alliIIaeT KypcoByIo pabOTy M CAAeT yCTHBIN SK3aMeH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- JaTh CTy[ACHTaM 3HaHHs, HEOOXOIMUMBIC JJISl ONUCAHUS PA3JIMYHBIX (U3NUECKUX SIBICHUI B 001acTu
IEKTPOANHAMMKY CIUIOLIHBIX CpEel U METOAbl IIOCTPOEHUSI COOTBETCTBYIOLIMX MaTeMaTHYEeCKUX
Mozeneil. IlokasaTb COOTBETCTBHE CHCTEMBI YpaBHEHMH MakcBenna, TOJIOXKEHHBIX B OCHOBY
JIEKTPOANHAMMKY, CYLIECTBYIOIIMM 3KCIIEPUMEHTAIbHbIM JaHHbIM. JlaTh INpakTHUYECKUE HaBBIKY,
MO3BOJISIIOIIME TOHSATH AJCKBAaTHOCTh TEOPETUYECKOM MOJENIN COOTBETCTBYIOIIEMY (hH3HUYECKOMY
SIBJICHUIO U OIIPEAEIUTH 001aCTh €€ MPUMEHUMOCTH.

3agauu AUCHMIIHHBI
- OOy4HTh CTYIEHTOB OCHOBaM MaKpOCKONNYECKON MEKTPOINHAMUKH CIUIONIHBIX Cpel;
- OBJIaZIETh MaTeMaTUYECKUM allllapaToM JIEKTPOAUHAMUKU CILIOLIHBIX CPEL;
- U3Y4YHTh CTIOCOOBI ONMCAHMS HJIEKTPOMATHUTHBIX TOJIeH B KOHAEHCUPOBAaHHBIX Cpe/ax;
- OCBOMTb OCHOBHBIE METO/Ibl PELIEHUS 3a7ad EKTPOAUHAMUKY CILIOLIHBIX CPEL.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOHCK BapUaHTOB PELICHUSA
. |mocraBneHHOW  THpPOONEMHOM  CHUTyalluM Ha  OCHOBE
YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
. JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

CHUCTEMHOTO TI0IX0/1a, BBIpadaThIBaTh

CTPATernio HeﬁCTBHﬁ INOCTABJICHHOMW HCJIIM KaK IIOCJICAOBATCIIbHOCTh IIIAIroB,

MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OILEHHBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HaHUS B 001acTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBAaHUH B 001aCTH
(hoTOHMKH ¥ ONTOMH(POPMATHKU

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MareMaTHKH W (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1ad B o06nactu (POTOHUKH U ONITOMH(OPMATUKA

OIIK-3.1 Cnocoben aHanu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI

OIIK-3 Cnoco0OeH BbIOUpaTh U (UIH) pELICHUS

pa3pabaThIBaTh MOIAXO/IbI K PEIICHHIO THIIOBBIX
1 HOBBIX 3a71a4 B 00acTu npodeccrnoHanbHON
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-5 CriocobeH 1 roTOB K ITOBBIILIEHHIO

KBy (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COIMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
JESITENIHbHOCTH

HaBBIKOM
cepe  cBoeit

PYKOBOJICTBA ~ MAaJIbIM
npodeccroHaIbHON

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
IpoQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1.2 CnocoGeH  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
OKCIIEPUMEHTAIbHBIE METOIBl HCCIENOBaHUA B 00IacTu
¢$hoToOHHKH W ONTOWH(GOPMATUKKM K KOHKPETHOW HAy4HOM
3aj71a4e ¥ HHTEPIPETUPOBATH MOTYYCHHBIC PE3Y/IbTaThI

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynberare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

- HOCTYJIaTLI " IPUHOUIIBI JICKTPOAUHAMUKHU CIIOIIHBIX CPEII;

- ypaBHeHUMs MakcBelia, (GU3NYecKHe
CBEPXIPOBOAALINX CPE;

CBOICTBA MMpOBOAAIIUX, AUDJICKTPUYCCKHUX, MArHUTHBIX H

- MCTOAbI U HpI/I6IH/I)KeHI/I}I, HCIIOJIB3YEMBIC JIdI MAKPOCKOIIMYECKOIO OMNHCAaHUSA IJICKTPOMArHUTHBIX

MoJIeH B KOHJIEHCUPOBAHHBIX Cpelax.
YMETB:
- IlpumensiTe mOCTYNaTHI

U TPHUHIUIIBI

QJICKTPOAMHAMUKHU CIUIOMIHBIX CpC€a I OIIHMCaHUuA

SJICKTPOMAIrHUTHBIX ToJicki B KOHKPCTHBIX KOHACHCUPOBAHHBIX CPCaax;
- HOJIB30BAaTbCA MATCMATUYCCKUMU MCTOHAAMHU OSJICKTPOAMHAMHUKU CIUIOMIHBIX CpCA JIA PCIICHUA

(du3nYecKux 3aad.
BJIQJICT!

- OCHOBHBIMH METOAAMHU MaTeMaTH4YEeCKOTO anmnapara 31eKTPOINHAMHKH CIUIOIIHBIX CPE;
- HaBBIKAMH TEOPETUYECKOr0 aHanm3a (U3UYECKuX MpoOseM, CBA3aHHBIX C JJICKTPUYECKHUMU U
MarHUTHBIMU CBOMCTBAMH KOHIEHCHPOBAHHBIX CPEN.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 MarsurocTaTuyeckoe moe 2 2 5
2 PaneeBckoe paccessHue 2 2 5
3 BzanMonelicTBre YacTHI] ¢ BEIIECTBOM 4 4 5
4 KBazucranmonapHoe none 4 4 5
5 MaraurtHsle cpezsl 6 6 5
6 [TocTosiHHBII TOK 2 2 5




7 PaccesiHue 21eKpoMarHMTHBIX BOJH B ) ) 5
cpeze

8 DNEeKTPOMarHuTHOE MOJIE B CPEZe 4 4 5

9 DNeKTpOCTaTHUECKOE MOJIe 4 4 5

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. MaraurocraTudeckoe nosue

MarnuTtHasi TpOHUIIAEMOCTh. MarHuTHOE I0Jie MOCTOSHHBIX TOKOB. TepMOAMHAMUKA MarHETHKOB.
A ekt ne-I'aaza-Ban AnbdeHa v TUaMarHUTHBIC JOMEHBI.

2. PaneeBckoe paccesHue

Paccesnune wmanpiM H3MEHEHHMEM 4YacTOTHL. PaneeBckoe paccesHue B ra3zax M OKHIKOCTSX.
KomOunHanmHHOE paccesiHue.

3. B3anMoielicTBHE YaCTHII C BEIIECTBOM

[Ipoxoxnenune ObICTPBIX YacTHUll uepe3 BeuiecTBo. Monuzanuonnsie norepu. M3myuenne Yepenkosa.
[TepexonHoe u3nyyeHue.

4. KBasucranmoHapHoe 1ose

[myOuHa NPOHWKHOBEHHWS MAarHUTHOTO TIOJII B TPOBOAHMK. HopMmanbHBIE W aHOMAalIbHBIN
CKUH-3()(DEKT.

[ToBepxHOCTHBIN uMIieaaHc. LIUKIOTPOHHBINA pEe30HAHC.
5. MaruutHbI€ cpenbl

OeppomarHetukn. OOMeHHast  SHeprus. OHEprusi MarHUTHOW  aHM30Tponuu. TeH3op
BBICOKOYACTOTHON BOCIIPUMMUYHUBOCTH U CIIEKTP CIIMHOBBIX BOJIH.

CpoiictBa  ¢eppomarnernka. @DeppomarHeTu3m BOmu3n  Touku Kropu. Hamarnudenue
¢deppomarnetuka. JlomeHHas cTeHKa. JloMeHHasi CTpyKTypa

AHTHQEPPOMATHETHKH. OOmMeHHas SHEPTHs. OHeprug MarHUTHOMN AHU3OTPOITHH.
AnTtudeppomarneTuk BOmm3u toukn Heenst MeramarautHblii mepexon. Bekrop [[3sutommHCKOTO.
Cna0wrii heppumaraeTu3m. [ eTMKonIaIbHBIE CTPYKTYPHI.

CocymiecTBoBaHNE CBEPXIIPOBOANMOCTH U MarHeTn3Ma. deppomMarHuTHbIe U aHTH(EPPOMArHUTHbIE
CBEPXMPOBOAHUKHU. Pa3pyienue ceepxmnpoBoguMoctd. CinH-cinpaibHas ¢asa.

6. IlocTOSIHHBLIN TOK

[TnotHOCTH TOKAa W mpoBoaMMOCTh. Dddexr Xomra. Tepmosnekrpuueckue siieHus. KBaHTOBBIC
3¢ HEKTH B TIPOBOAUMOCTH.

7. PaccesiHME 21IEKPOMAarHUTHBIX BOJIH B CPEIE

PaccesiHne aneKTpOMarHuTHbBIX BOJH B cpeae. JnuHa sKkcTUHKUMY. [IIUpUHBI JIMHUA W3IIy4eHUs U
paccesHusl.




8. DieKTpOMarHuTHOE TOJIE B Cpene

VYpaBHeHus snekrpomMarHuTHoro nond. Cuma AOparama. ['panuunsie ycnoBus. [110THOCTH mOTOKa
SHEPrur. DIEKTPOANHAMUKA IBUKYILIMXCS JUIEKTPUKOB.

Judnexkrpudeckas IpOHUIIAEMOCTb.

Jucnepcrs qUAIEKTPUUECKON MPOHUIAEMOCTH. AHAaJIUTHYECKUE CBOWCTBA. PacmpocTpaHeHue BOIH
B IUIa3Me.

9. DnexTpocTaTuyeckoe mnoie

[IpoBogHMKY. DHEprus NPOBOAHUKOB B noj1e. Cuilbl, 1eHCTBYIOINE HAa IPOBOAHHUK.

Jvanexrpuku. JIudnekrpudeckast MPpOHUIIAEMOCTh. TeH30p ACTIONSPU3YIONIHX KOAQPHUIINEHTOB.
TepmonuHamMuka IUANEKTPUKOB. TepmoamHamuueckue cooTHomieHus. Cuilbl, AEMCTBYIOIINE Ha
IAIEKTPUK. CEerHEeTORIEKTPHUKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

a) HeoOxonumoe o6opynoBaHue Jist JIGKIIUKA U MPAKTHUECKUX 3aHATUH: CTaHIapTHAS yueOHas
ayauropus. JKenareapbHO Takke MPUMEHEHHE MYJIBTHMEAMUHOTO 000pyIoBaHus (IIPOCKTOP), IS
Ty4IlIed OpraHu3aIiy JCKIHH.

0) Heobxomumoe mporpamMmmHoe obecrieueHune: He TpedyeTcs.

B) ObecrieueHre caMOCTOSTEIbHOM pabOTHI: HaNTMUKE YIeOHUKOB U 32/Ia9HUKOB TI0 KypCy
TeopeTnyeckoil (pu3uKy BOOOIIE U 00IIel TEOPUH OTHOCUTEILHOCTH B YaCTHOCTH B OMOIHOTEKE
WHCTHUTYTA, IOCTYI B IHTEpHET JJIs1 MOMy4YeH s BCIIOMOTATEeIFHOTO Y4eOHOTO ¥ KOHCYJIBTATHBHOTO
Marepualia Ha caiite kadeapsl TCOPETUICCKON (PU3MKH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. Teopernueckas pusuka [Texcr] : B 10 1. T. 8 : DnekrponuHaMuKka CIUIONTHBIX cpej : y4el. mocooue
s ya-toB / JI. J1. Jlannmay, E. M. JInpmmn .— M. : Hayka, 1992, 2001, 2003, 2005 .— 662 c.
2. CoopHuK 3aa4d 110 AnekrponuHamuke [Tekcr] : yued. mocobue mns By3oB / B. B. bareirun, 1. H.
TontsiruH ; mox pen. M. M. bpenosa .— 3-e u3n., ucnp. — M. : PerynapHas u xaoTuueckas JTUHaAMHKa,
2002 .— 640 c.

JomonanTtenyHas ureparypa
1. Kimaccuueckas snekrpoguHamuka [Tekct] : yae0. mocobue s Bry3oB / M. M. bpenos, B. B.
Pymsuues, U. H. Tonrteirus ; nox pen. M. H. Tonteirnna .— M. : Hayka, 1985 .— 400 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[Iporpammoii He IPeyCMOTPEHO.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



WunuBunyanbHas paboTa MpernoiaraeT caMOCTOSITENbHOE BBIIOIHEHHE CTYIEHTOM OIPEAEICHHOIO B
«3amanum» Habopa ynpaKHEHUH U 3a]lad B COOTBETCTBHU C TEMAaTUKOW CeMUHApCKuX 3aHsATHl. [Ipu
HEOOXOAMMOCTH CTYAEHT TIOdy4daeT KOHCYJIbTallMI0 IO BBHINOJHEHUIO OTICJNBHBIX 3agad Y
MperojaBareisi BeIyLIero 3aHiATHA Kak BO BpPEMs IMPOBEACHUS CEMUHAPCKUX 3aHITHH, TaK U BO
BHEYPOYHOE BpEMs II0 COIVIACOBAHMIO C IIpernojaBareieM. «3aJaHue» pas3laeTcs BCEM CTYIEHTaM B
BUJE Y4eOHO-METOIMYECKOTO0 MaTepHualia, CoIepsKallero NporpaMMy Kypca M yHpaKHEHUs, U 3a/1auu,
BKJIIOYEHHBIE B JIBa JOMalIHUX 3azaHus. CTyNEHT TakKe MMEeT BO3MOXHOCTh B TE€UEHHUE CEMECTpa
MOJTy4YaTh KOHCYJIBTAllMU 10 BBITIOJHEHHIO KYPCOBOW PaOOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

Nnpo¢uJIb NOATOTOBKH: @DOTOHNKA, KBAHTOBBIE TEXHOJIOTUH U IByMEPHBIE MAaTEPHAIIBI
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kagenpa reopernueckort ¢puzuku um. JI.J1. Jlannay

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: C.H. bypmuctpoB, 1-p ¢u3.-Mar. HayK, JOICHT, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
(hOoTOHMKH ¥ ONITOMH(POPMATHKU

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MareMaTHKH M (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1ad B o0nactu (POTOHUKH U ONITOMH(OPMATUKN

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, Mpeiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOIYyYaeMbIX PEIICHUN

OIIK-5 CriocoOeH 1 roTOB K MOBBIIICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHALHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
eI TEJIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOJCTBA  MaJbIM
npodeCCHOHANTBHOM

OIIK-5.3 Crpemutrcs K TOIYyYEHHUIO HOBBIX
po(eCCUOHATBHOMY M IMYHOCTHOMY POCTY

3HAHWUH,

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTaTax UcclIeI0BaHUN

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KA4eCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WiIn)
HKCTIEPUMEHTAIbHBIE METOIbl HCCIEIOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKKM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ HHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHust AUCIUTUIMHBL « DNEKTPOJANHAMUKA CIUTONIHBIX CPeT» 00yYatONIUHCs JOIDKEH:

3HATb:




- [locTynarel ¥ NPUHIMIIBI IEKTPOAUHAMUKH CIUIOLIHBIX CPEL;
- ypaBHeHuss MakcBeiia, (U3MYECKHE CBOWMCTBA TMPOBOISIIMX, JUIICKTPUUYECKHX, MATHUTHBIX U
CBEPXIIPOBOAALINX CpPE;
- METOIBl U MPHUOIMKEHHS, UCIOJIb3yEeMbIC Ui MaKPOCKOIMYECKOTO OMHMCAHUS JIEKTPOMarHUTHBIX
110JIe}l B KOHJEHCUPOBAaHHBIX Cpelax.

yYMeThb:
- IlpumensaTh noCTydaTel M MPUHLUUIBL JIEKTPOAMHAMUKU CIUIOLIHBIX Cpel s  OINMCaHUs
3IIEKTPOMATrHUTHBIX TOJIEH B KOHKPETHBIX KOHACHCUPOBAHHBIX CPEAax;
- II0JIb30BAThCSl MATEMAaTUYECKUMM METONAaMHU 3JIEKTPOJMHAMUKU CIUIOIIHBIX Cpell AJs peLIeHUs
¢$u3nUecKux 3amad.

BJa/IeTh:
- OCHOBHBIMH METOZIAMU MaTeMaTH4YeCKOTIO almapara 3JIeKTPOANHAMUKH CIUIOLIHBIX CPEX;
- HaBBIKAMH TEOPETHYECKOro aHaiu3a (PU3UUYECKHX NpOOJIEeM, CBA3aHHBIX C DJICKTPUUCCKUMH H
MarHUTHBIMU CBOMCTBAMU KOHIEHCUPOBAaHHbBIX CPEL.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO



3. Hepeqenb THUNOBBIX KOHTPOJbHBIX 33)13HI/II7[, HCIMOJb3yEeMbIX 1/ OCHKH 3H3HI/II71,
yMeHHﬁ, HaBbIKOB

ATTecTanus 1Mo JUCHUTUTHHE « DJICKTPOAMHAMHKA CIIIONIHBIX CPe» OCYIIECTBIIACTCS B (hopMe
CZIayy UTOIOBOTO IK3aMEHAa IIOCJIE OCEHHEr0 CEMECTPA U3YyUCHUS.

HToroBslii 5K3aMeH MPOBOAMUTCS 110 UTOraM pabOThl CTYJIEHTa B CEMECTPE B CIy4ae YCHEHIHOTO
clauu 3aJjaHus U KypcoBO# paboThl. Eciu cTyieHT He YCBOMII AUCHMILTUHY U Pe3yJbTaThl €ro
paboThI B CEMECTPE OKA3aJIUCh HEYIOBIETBOPUTEIBHBIMU, TO CTYJICHT HE JOMYCKAETCs K
sk3ameny. [Ipu HeynOBIETBOPUTEIHHOM cllaye 3K3aMeHa CTYJEHTOM IPOBOIUTCS
JTIOTIOJTHUTEIIbHBIN 3K3aMEH.

VYMEHUs ¥ HaBBIKU CTYJICHTOB OINPEIEIISIOTCS TI0 UTOTaM CJIa4d JOMAIITHETo 33/1aHusl M KYpCOBOU
paboThl. 3amaHue coaepxkUT 16 3a1ay, oAHA U3 HUX OTMEUYEHHAs 3Be3J0YKOM MOBBIIIEHHOM
CJIOHOCTH, HeoOs13aTeNnbHa. 3a1auu pa30uparoTCs Ha CEMUHAPCKUX (MPAKTUYECKUX ) 3aHATHUSAX.
HaBbIkM CTYZCHTOB MPOBEPSIFOTCS B PE3YJIbTATE CIAU JIOMAIITHETO 33aJaHHsI U 3aIlUThI KYpPCOBOM
paboThL.

IIpuMepsl KOHTPOJIBHBIX 3aJaHUN:

A. Haiitu criekTp MaibIX KoeOaHuil MIIOCKOM MPpaHUIlbl pa3/iesia MexX1y ABYMs
JUBIEKTPUUECKUMU KUIKOCTIMHU B OJHOPOJAHOM BHEIIHEM 3JIEKTpruyYecKoM noiie. [lomyunts
YCIIOBHE 3JIEKTPOKANMWIIIPHOW HEYCTOMUNBOCTH ITIOBEPXHOCTHU pazjiea.

b. [onerit MeTanmnuyeckuit smuk B popme kyba pesonupyet B TE mozae. OnieHUTH
JTOOPOTHOCTH PE30HATOPA, 3HAs MPOBOAUMOCTE MeTaia. HaliTh uncio pe3oHaHcoB, KOTOPbIE
MO’KHO HaOIIOaTh.

B. MarnuTtHOE 1oJie MpUJI0KEHO BAOJb IPAHUIIBI MEXKAY JBYMS HEBSI3KMMU UCAIBHO
IIPOBOIAIIMMH KUJKOCTSIMHU C Pa3HBIMU IUIOTHOCTSIMH, HaXOIAIIMMHUCS B 1OJ€ TsokecTH. Haiitn
CHEKTp KoJIeOaHU I'paHUIIbl U YCIOBHE €€ YCTONYHUBOCTH.

3a. IlepeyeHb THNOBBIX KOHTPOJILHBIX 33JaHUI{, HCIIOJIb3YeMbIX /1JI5l OLleHKU 3HAHUIA,
YMEHWIi, HABbIKOB

HTorosas 3x3aMeHaI[MOHHAs OLICHKA BBICTABJISIETCS CTY/IEHTY C YUE€TOM OLIEHKHU €ro paboThl B
CeMecCTpe, Cllauy JOMAIIHET0 3a/laHusl, 3alUThl KypCOBOU PaOOTHI.

DK3aMeH IMPpOBOAUTCH B yCTHOf/'I (bopMe. 9K38.MCHE[L[I/IOHHBII\/'1 ouner COHACPKUT TOJIBKO
TCOPCTUICCKHUEC BOIIPOCHI.

Tpanunuronnasi popma OuIeTa COAEPKUT JIBA TEOPETHUECKUX BOIPOCaA IO MporpaMMe Kypca.

Otger cryzaeHTa onieHuBaercs 1o 10-0annpHoi mIkase.



[Tpumep Ounera:

1. TepMOHHHaMquCKHe COOTHOIICHHUA 1 CBO60£[Ha5I SHCPTrHd MAaru€TukKa.

2. JIMsneKTprudecKast MPOHUIIAeMOCTh OECCTOIKHOBUTEIBHOH MIa3Mbl

40. Kputepun oneHnBanust
CryneHTbl, KOTOpBIE HE CIAJIH JOMAIIIHEE 3a/IaHue WM HE 3aIUTHIN KypCOBYIO paboTy,
CUMTAIOTCSI HE YCBOMBIIUMH MaTepUall U K 3K3aMEHY HE JIOIyCKAatOTCSI.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CXEMOM:

Ouenka bauer Kputepun
10 10 GamnyoB 3a sx3ameH u 10 GamioB 3a KypcoByto padoTy u
He MeHee 9 0aiioB 3a 3aJjaHue.
0 9 9 6aiioB 3a 3K3aMeH, He MeHee 9 6alIoB 3a KypCOBYIO
THHO paboTy 1 He MeHee 8 OaiIoB 3a 3a/laHHe.
8 8 O6ayIoB 3a SK3aMeH, He MeHee § 0aJIoB 32 KypPCOBYIO
paboTy 1 He MeHee 7 OaIoB 3a 3a/laHHe.
7 7 6aJI0B 3a 3K3aMeH, He MeHee 7 0allIoB 3a KypCOBYIO
paboty u He MeHee 6 OaJIoB 3a 3a7aHue.
X 6 6 6ayIoB 3a 3K3aMeH, He MeHee 6 OalIoB 3a KypCOBYIO
OPOTHO paboTy 1 He MeHee 5 0aIoB 3a 3a/laHHe.
5 5 6aysioB 3a 9K3aMeH, He MeHee 5 06allIoB 3a KypCOBYIO
paboTy 1 He MeHee 4 0aIoB 3a 3a/laHHe.
4 4 Oayia 3a sK3aMeH, He MeHee 4 0allIoB 3a KypCOBYIO
paboTy u He MeHee 3 OaIoB 3a 3aJaHue.
YIIOBJIETBOPUTEIHHO
3 3 Gasa 3a 3K3aMeH, He MeHee 3 OallJIoB 3a KypCOBYIO
paboTy 1 He MeHee 3 GaiIoB 3a 3aJaHHe.
2 2 Gasta 3a SK3aMeH
HEYOBJIETBOPUTEIILHO
1 1 6ann 3a sK3aMeH

5. MeTroauyeckue MaTepuaJbl, onpeae/sionye npoueaypbl OeHNBaHus 3HAHU I, YMEeHUI,
HABBIKOB M (MJIM) ONBITA 1eATEJIbLHOCTH

CryneHTbl, JOMYLIEHHbIE K 9K3aMEHY, OTBEYAIOT Ha BOIIPOCH! OUJIeTa, MMes BO3MOXKHOCTh Ha
noarotoBky He MeHee 40 MuHYT. OTBETHI IPEJICTABIIAIOTCS B MUCbMEHHOM BH/IE, IO KOTOPBIM
IPOBOJIUTCS YCTHOE COOECceI0BaHUE.

OreHKa 3a OTBET Ha OWJIET BBICTABIISIETCS B COOTBETCTBUH CO CIIEIYIOIIUM KPUTEPUSIMHU:
CTyneHT, OTBETUBIINHI MPAaBUIBHO

- Ha BCE JIBa BOMPOCA, MOJIYyIaAET OIEHKY «OTIuIHOY (&), (9) mum (10), B 3aBUCUMOCTH OT
MIOJTHOTHI TIPABMIIBHBIX OTBETOB M OTBETOB Ha MOSICHSIOIINE BOTIPOCHI;

- Ha OJIMH BOIIPOC ¥ HETOYHO Ha BTOPOM MOJTy4yaeT OLeHKY «xopomo» (5), (6) niu (7), B
3aBHCHUMOCTH OT IOJIHOTHI OTBETA Ha MOSICHAIOLINE BOIPOCHI,




- Ha OJIMH BOIIPOC U HENPABUIILHO HA BTOPOI OTy4YaeT OLEHKY «YIOBICTBOPHTEIHHOY (4) Wi
(3), B 3aBUCHMOCTH OT MOJHOTHI OTBETA HA MOSICHSIOIINE BOIPOCHL;

- HU Ha OJTUH BOIPOCA MOJyYaeT OLEHKY «HEYAOBIETBOpUTENbHOY (2) miu (1), B 3aBUCHMOCTH
OT OTBETA Ha MOSICHSIOIINE BOIIPOCHI.

Bo Bpems nmpoBeieHHs SK3aMeHa MOJIb30BaHUE YUeOHOH, yueOHO-METOMYECKON U CIIPAaBOYHOMN
JUTEpaTypoii He ToIycKaeTcs. Bo Bpemst sk3aMeHa JIOJKHBI ObITh TAKKE BBIKIIFOUCHBI
MOOWMIIbHBIC TEICPOHBI.

[lepen HauaIOM SK3aMEHALIMOHHOW CECCUM CTY/IEHTHI I10JIY4at0T [IEPEUEHb BOIPOCOB, OTBETHI HA
KOTOpPbIE HEOOXOAMMO 3HATH /ISl YCICITHON CIauM HK3aMeHa.

CTyneHTsbl, OJIy4YHBIINE UTOIOBYIO OLIEHKY «OTJIMYHOY» (10) 1 pemmBIIMe U 3alIUTUBIINE
3aJlauyl MOBBILIEHHOM CI0KHOCTH JOMAILIHET0 3alaHusl, MOTYT IOIY4YUTh JOMOJIHUTEIIbHBIE
3a4eTHBIE €AUHULIBI 10 KYpCY.



