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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: OneKkTpoauHaMIKa KOMIIO3UTOB
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa MEKTPOAMHAMUKH CIIOKHBIX CUCTEM W HAHO(POTOHUKU

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

AynuTOpHBIX 4acoB: 75 BCETO, B TOM YHCIIE:
JIeKIH: 75 vac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocraBui: A.I1. Bunorpanos, 1-p ¢u3.-Mat. HayK, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl 3JIEKTPOJUHAMUKH CIOXKHBIX cucTeM U Hanodortonuku 08.06.2022



AHHOTANMA

B kypce paccmarpuBaercsi pu3HKa 3IEKTPOMArHUTHBIX SIBICHUH B KOMIIO3UTHBIX Marepuaiax. M3noxkenue
COCpEIOTOYEHO Ha CilydasiX, HE pacCMaTpUBAaeMbIX B CTaHIAPTHBIX Kypcax 3JIEKTPOAMHAMUKU, HO 4acTo
BCTpEYAIOIINXCA B MpakTUKE. B 4acTHOCTH paccMaTpuBarOTCA MEPKOJSIMOHHBIE CHCTEMBI, METaMaTePUIIbL,
HCKYCCTBEHHbIE MarHETUKH, KUpaJbHbIE U IJIa3MOHHBIE cpelibl. OCHOBHAs 3ajlaua Kypca — J1aTh BOBMOXKHOCTh
CTYACHTY CBOOOJIHO OPMEHTHUPOBATHCA B COBPEMEHHOM JIUTEpaType Mo TaHHON TeMaTHKe.

dusnka paccMaTpUBaEMbIX SBJICHHH XapaKTepU3yeTCsl MHOTMMH MacliTabaMH: JUIMHOM BOJIHBI B BakyyMe,
JUIMHAaMH BOJH B BEIIECTBAaX, XapaKTEpPHbIMU pa3MepaMu BKJIIOUYEHUH, KOPPENSLMOHHOW JUIMHOM,
OINMCHIBAIOLIEN PACIIpEAEIICHUE UHTPEANEHTOB B KOMIIO3UTE H T.1.. B Kypce u3nararorcs cOOTBETCTBYIOIIME
MOJXOABI JUIsSl IIOJIY4YEHUsl PElIeHUN B KaXOM M3 3TUX cllydyaeB. PacCMOTpeHbI Kak pa3judHble 4aCTOTHBIE
IUana3oHbl — OT CTaTUKM JO 4YacToT, TA€ MpOSABIAETCA 4YacTOTHas M IPOCTPAHCTBEHHAs AMCIEPCUS
3 (EeKTUBHBIX HapaMeTpoB, TAaK M pa3INYHBIE THIIBl PACHpPENENeHHH — OT pa30aBICHHBIX cMeceil 10
MEPKOJISIMUOHHBIX cucTeM. OTOENBHO PAacCMOTPEHBI MEPUOANYECKUE CHCTEMBI ((DOTOHHBIE KPHUCTAJLIBI).
Hapsimy ¢ 0030pOoM OCHOBHBIX TEOPETHYECKHX IIOIXOJOB TaKMX KaK TEOpPHs TOMOIEHH3alUH, TEOpHs
MEPKOJISIUK, METOA PEHOPMIPYIIIbI, TEOPETHKO-IIOJIEBBIE METOMAbI, MPHUBOAATCS BBIBOABI M OOCYKIAOTCS
IpaHUIBI TPUMEHUMOCTH Haubojee YacTo UCHOoNb3yeMbIX Gopmyn cMmemtenus: ¢popmynsl J[.K.M. I'apaerra n
¢dopmynel GoH bpyrremana. bonbpiioe BHuUMaHHMe yAENSETCS NPWIOKEHHUSIM, PAacCMOTPEHBI OCHOBHBIC
IIPUHLUIIBI CUHTE3a PAIUONIONIOMAOIINX TOKPBITUMH, II0Ka3aHbl OTpaHUYEHUH Ha UX CBOMCTBA.

1. lean u 3apa4n

eap AUCUUIITTMHBI
[enb AMCIUTUIMHBL - OCBOGHHUE CTyIEeHTaMH (YHIAMEHTAJIbHBIX 3HAHUHA B O0JACTH 3IEKTPOTUHAMUKH
HEOJAHOPOJHBIX CUCTEM U MOIYUYECHHE HABBIKOB MCIIOJIB30BaTh 3TH 3HAHUS HA MPAKTHUKE Uil PELLICHUS
HAyYHO-HCCIICJIOBATEIILCKUX 3aJ/ia4, TOJTrOTOBKA W3 CTYJACHTOB TPAMOTHBIX YUYEHBIX, CIIOCOOHBIX K
CaMOCTOSITEIPHON TBOPYECKOH paborTe.

3agaum AUCUMIIUHBI
1. ®opmupoBanue 0a30BBIX 3HAHUN B 00JACTU ANIEKTPOAUHAMHUKH CIUIOIIHBIX CPEA, METOABI OMUCAHUS
HEOIHOPOJIHBIX Cpe/A: CTaTHYeCKHe Mo (TeopHus TOMOTEHHU3alMu, (HOpMyJbl CMEIIEHHs, TEOpHs
MPOTEKAaHUs), KBa3HUCTaTHUECKHUE MOJA (YaCTOTHAas W MPOCTpPAHCTBEHHas aucrepcust 3QQGEeKTHBHBIX
MaTepualIbHBIX MapaMeTPOB), MEKTPOJUHAMHIKA HEOTHOPOIHBIX cpell ((OTOHHBIE KPHCTAILIBI, TEOPUS
JIOKaJIM3alK CBETA), HICKTPOJMHAMUKA CYOBOJIHOBBIX ITOJICH (TIIa3MOHHKA, METaMaTepHAIIbI).
2. Ha ocHoBe o0medu3nyeckoil U 00IETeOPETHUECKON MOATOTOBKH CTYACHTOB BBIpAa0bOTaTh €AMHBIN
MOAXO/ K TOHUMAHUIO (PU3UKH AJIEKTPOMArHUTHBIX SBICHHUH, IPOUCXOIAIINX B HEOIHOPOIHBIX Cpeax.
3. OOyueHue CTY[ICHTOB HABBIKAM NPUMEHEHUS IOJNYYCHHBIX 3HAHMU IS PELICHUS! MPaKTHYECKUX
3a7a4, C KOTOPBIMHM CTYIEHTHl CTaJKHBAIOTCS IPU HPOXOXKAEHUM HAyYHO-HCCIEI0BATEIbCKOM
MPaKTHKH.
4. ®opMupoBaHHE MOAXOIOB K BBHIIIOJHEHHUIO CTYICHTaMH CBOMX MCCIIEIOBAHUI B paMKaX BBITYCKHBIX
paboT Ha cTeneHb MarucTpa.
5. IIpuBUTHh HaBBIKK K KPUTHYECKOMY OCMBICICHHIO MOCTymNarouie nHpopManuu. ITo KacaeTcsl Kak
COOCTBEHHBIX pE3YyJIbTaTOB, TaK M MH(GOPMAIMM, MOCTYMAIOUIEH U3 JAPYruX HCTOYHHUKOB, KaK-TO
untepHetr, CMU, craTbyl B Hay4HBIX )KypHalIax v T.II.
6. HayuyuTb CTyIEHTOB CTaBUTh 3aJa4d, MCXOIS W3 JIOTHKM Pa3BUTHUS HAayKH, a HE W3 H3BECTHBIX
MaTeMaTHYECKUX MPHUEMOB PELICHUs 3a/1a4.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

NIV 1 MevAannaRArs AnxrrrrAAmmmramy  vearrmrrrra Avsrrtr




J N\~-1 LllvLuvucH ULle_LUL« 1BJIALD I\pl/lll/l"leI\J{ll/l
aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTAaBJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTo0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
NesITeTbHOCTH

OIIK-1 Bnaneet cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBaHueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

I1K-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHHBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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

3HAaThb:

OCHOBBI SJICKTPOANHAMUKHU HCOAHOPOAHBIX CPCI

YMETB:

MOJIb30BaThCSl 0A30BBIM MaTeMaTW4YEeCKUM allapaTroM, OPUEHTHPOBATbCA B COBPEMEHHOH HayyHOH
JIUTEpaType 1o mpodneme u KpUTHYECKU BOCTIPUHUMATH ITOCTYTAONIYI0 HH(POPMALIHIO

BJIAJIETD:

3HAaHUSAMHU OCHOB TCOpHU IJICKTPOMATHETHU3MA, BKJIIOYasA OITHUKY U 3HAHUAIMHU O COBPEMCHHOM

COCTOSIHUHM MPOOJIEMBI

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

Tema (pa3nen) TUCIUTUTMHBI

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

CamocT.

Jlexuu
pabora

Cemunapsl | Jlabopar. paboThr

OCHOBHBIC YpaBHEHUS ICKTPOIUHAMUKHI
(cTaTmka, KBa3uCTaTHUKA, THHAMUKA)

—_—

Crnyuail TOCTOSTHHBIX TOJIei

Touno peuracMbIC 3a1a4n CTaTUKU

KBazucranuonapHsiii cimyyait

[Tepronnueckue
KpHUCTAaJLIbI)

cpenasl  (poToHHBIC

HpOCTpaHCTBCHHaFI AUCTICPCUA

N ([N D [ BRJWIN

Teopus  roMoreHu3aLUU
MakcBeinia.

ypaBHEHUI

N N N I R R
[NS2E I SR B (SR I (O ) I O} Il \8)

[MpoGnema
3aMETHOCTH

PaarOJIOKALIMOHHON

N
o

Teopus aHAEPCOHOBCKOM JOKaIU3ALUU
CBETa

10 ITnasmonnka

11 MarnaurtHslie cpebl

Pacnpocrpanenue BOJIH

JTUCIIEPTUPYIOLINX Cperax

12

13

[TepeHoc sHEprun OMMKHUMH TTOJISIMHA

WD D ] W

AN N ||| &




14  |Mmnenanc 5 6

15 |Teopema morameHus 5 8

16 Oco0eHHOCUTH PAaCHpOCTPaHEHHs CBETa 5 3
B aHM30TPOITHBIX MaTepraiax

17  |Knmaccudeckas Teopus cnazepa 5 8

Hroro yacos 75 75

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. OcHOBHEIC YpaBHCHUS IJICKTPOAUHAMUKHA (CTaTI/IKa, KBa3ucCTaTukKa, ,Z[I/IHaMI/IKa)

CBsI3b TPAaHUYHBIX YCJIOBUH B CTATHYECKOM, KBA3UCTATUYECKOM M TMHAMHUYECKOM ciydae. [Ipobiema
TOMOTCHH3AIlMM ypPaBHEHUH C MEHSAIOUIMMUCS B IPOCTpaHcTBE Kod(duIeHTaMn — MOUCK
3¢ EeKTUBHBIX ypaBHEHHUH, CBA3b KOI(Q(PUIMEHTOB BXONAIIMX B 3TH YPAaBHEHHS C TOYHBIMH
koddurmenramu. Mcropust Bompoca Ciydall TOCTOSHHBIX TIoned. Pazjenenue ypaBHEHWMHA IS
UIEKTPUYECKUX U MATHUTHBIX MOJIEH.

2. City4aif MOCTOSIHHBIX TTOJIeH

Paznuunbie  DeHOMEHONOTHYECKHE MOAXOABl A pacueTa  S(QEKTUBHBIX  IapaMeTpoOB
(IMPNEKTpUYECKOH M MarHUTHOM NPOHUIAEMOCTEH) HEOJHOPOIHBIX Cpe. Cnyyail Manmbix
KOHIIEHTpauii -- ¢popmyna Makcsenna (razoBoe npubmmkenue). [lajge anmpokcumariys. @opmyra
Cuapckoro-/lpixne. Ciydail Manbix (UIyKTyaluii: 3aKOH OAHOHM TpeTu. lloHSATHE JIOKaNIbHOTO MOJS.
Hcropus Bompoca. [lone Jlopenua u none [Naitnepa. @opyna Jlopentu-Jlopenua. I[lonxonq Makcsemia
lapuerra. ['amma xonBeprenuus. [lepuonnueckue cpenpl, AByxmacimTabHas TeOpHUs TOMOTCHU3ALNH.

3. TouHo penraeMble 3aJ1a4u CTATUKU

3amaua 0 CHMMETPHYHOM pactipe/iesieHun ounapHoii cmecu. [IpeodpazoBanue [Ipixuae. Penenue s
cTpatuuuupoBaHHON cpeapl. OOmMI BUA B Cilydae aHU30TPONHBIX Cpeld. 3aroroBKa K
Y-npeoOpazoBanmto. Pemenne  XamumnHa-llltpukmana.  Craruyeckuit  xinokuHr.  Crporue
OTpaHMYEHHUSI HA 3HAUYCHUS I(PPEKTUBHBIX MapaMeTpoB. Y-npeobpazoBanue. CrnekTpajabHas TEOpus
Beprmana. ®nykryanuonHast Teopus $a3zoBbIX MEPEXOA0B BTOPOTO poja. Teopus MpOTeKaHWs, Kak
(ha30BBIi TIepexoa BTOPOro poaa. MeTon peHOpPM IpyMIlbl U yPaBHEHHS COCTOSIHHUS.

4. KBazucraunoHapHBbIH cirydai

UactotHass nucnepcus. OHepruss mons u Bekrop IloiitmHra B ciiydae dYacTOTHOM U
npoctpancTBeHHOH — aucnepcun.  CootHomenuss — Kpamepca-Kponwra.  [IpuunHHOCTE M
aHanuTUyHOCTh. CIlydaid, Korja pa3Mep HEOZHOPOAHOCTH MeHblne ckuH ciod. Teopust [pyne.
Cnyuwaif, korga pasmMep BKIIOYEHHS Oosiblie CcKuH-ciios. ChaBur o6nactu  AMCIEpCUH B
HU3KOYACTOTHIIO 00nacTh. MckyccTBeHHBINM MarHeTusMm. Teopust 3QQEeKTHBHON cpelbl Ui Cpen ¢
OTPULIATEIILHON AUIICKTPUUYECKON MpOoHUIIaeMOChTI0. MeTamarepuansl. [Inasmonuka. IlnazmoHHbI
pe30HaHC YacTUIl pa3Hoi (Gopmbl. [IoBepXHOCTHBIE BOJIHBI HA MJIOCKOCTH, IUICHKE U ITPOBOJIOKE.

5. llepuonnueckue cpenbl (HOTOHHBIE KPUCTAIIIHI)

dotoHHBIE KpUCTAIBL. bparroBckoe orpaxkenue. OOpazoBaHue 3ampelieHHBIX 30H. Oddekr
boppmanna. Cyneprnpu3ma U oTpHLareibHOE mpenomieHne. Kanamuzamms. MarHuTo(QOTOHHBIC
kpuctaiibl. Jlepekr mMona u ycunenue ddpdekra Dapanes. POTOHHBIE KPUCTAIIIBI OTPUIATEIBHOM
KontpactHoctn. TammoBKkue coctosiHusl B POTOHHBIX KpHcTawiax. O0oOmeHHbIi 3akoH bparra u
KOxoBckue 30HbI.



6. I[IpocTpancTBeHHas AUCTIEPCHUS

[Ipobnema AOMOTHUTENBHBIX TPaHUYHBIX ycloBuid. Pemenue PriToBa s cTparuduuupoBaHHON
cpenpl. Me3ocKomMuHOCTh uMITeanca. Yncnennsiii sxcriepuMenT Jlarapekopa-Kucens. O6o0mienne
TEOPHUH HEJOKAIBHBIX cpell ArapBaia-MapanyauHa.

7. Teopust rOMOT€HU3AalMK ypaBHEHU MakcBesa.

Teopust romorenn3anuu ypapHeHuit Makcsenna. Mcropust Bonpoca. MaMMas 4acth 3((EeKTUBHON
JTUDIIEKTPUYECKON MPOHUIAEMOCTH B HEMONIOLIAIOIINX HEOJHOPOIHBIX cpenax. MylbTHIOIbHBIE
MoMeHThI. Teopust Mu. Kupanbable cpensl. KBaapynonabHble cpenbl.

8. [IpoGiiema pajiMoONOKAIIMOHHOMN 3aMETHOCTH
[Ipobnema paaMoONOKAIMOHHON 3aMETHOCTH. TeopHsl CHHTE3a PaAMONOIVIOMIAIONINX ITOKPHITHA.
[MokpertTue Jlanenbaxa. Dkpan Concbepu. Paguonoroniaromniee MOKPhITHE HA OCHOBE MarHUTHBIX
cpex.

Cemecrtp: 2 (Becennuit)

9. Teopust aHIEPCOHOBCKOM JIOKAIMU3aI[UU CBETA

Ponb OparroBckoro OTpakeHMs M 30HHAs TEOPHs JIOKAIM3alMs B OZHOMEPHOM ciydae. Teopus
nazepoB. llpuumHHOe BhIpakeHHE 111  A(PQPEKTUBHON IUAIEKTPUYECKOH MPOHHULIAEMOCTH
ycunuBaronien cpenbl. CiiyqaifHbIe J1a3ephl.

10. ITnasmonnka

DNeKTpocTaTHUeCKUid xapakTep IIa3MOHUKM. CpaBHEHHE € MAarHUTOCTaTHYECKUMH BOJIHAMH.
Ctporuii BBIBOJ IHUCIIEPCHOHHOTO BBIPAXKEHUS U1 TOBEPXHOCTHBIX MOA. IlmasMOHHBIE JMHHM
nepenad. Ddpdext Kpeumana.

11. MarautHsle cpefsl

MarnutHble cpenpl. EcTecTBeHHBIH (QeppoMarHUTHBIM pe3oHaHC. Jlucmepcus MarHUTHOM
npoHunaeMocTy. IlpruMeHeHre NOBEPXHOCTHBIX MarHUTOCTATUYECKUX BOJIH.

12. PacnpocTpaHeHue BOIH B TUCTIEPTUPYIOLINX Cpeaax
dazoBas u rpynnosasi CKOpOCTH U IPUUYUHHOCTb.
13. Tlepenoc sHepruu OJIMKHUMH TOJISIMHA

ITepenoc >neprun 6mkHUMHU nonsaMu. Kinokunr u ceepxpaspemenue. Ilepenarone muHny nepenad
¢ cyOBOJTHOBBIM IOTIEPEUHBIM CEUCHHEM.

14. Ummenmanc

Umnenanc. PexypcuBHas ¢opmyna pacuera BXOAHOTO HMIIEAaHCa. Teopusi MEPEXOJHOTO CIIOS
Hpyne-CumoBckoro.

15. Teopema norarieHus
Teopema noramenus. Onruueckast TeopeMa. DdPeKTUBHAS JUIIEKTPUIECKAs IPOHUIIAEMOCTb.

16. OcoOeHHOCHTH pacpoCTpaHEHHUS CBETA B aHU30TPOITHBIX MaTepHaliax



HOxoBcKas 3anpenieHHas 30Ha B THPOTPOIHbBIX MaTepraiax. OCTaHOBKA CBETa.
17. Knaccuueckas Teopus crasepa

JlvsnexTpuueckas IMPOHMLAEMOCTh ycwinBaromei cpeabl. Kiaccumueckas Teopust cmasepa |
MarHUTOONTHYECKOTO crazepa. KommeHcanus moreph B IIIa3MOHHBIX KOMITO3HTaX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

IIepcoHanbpHBII KOMIIBIOTED, 10CKA, IPOEKTOP U 3KPaH.
6.IlepeuyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas 1uTEparypa

1. OcpenHeHune IpoIEeccoB B IepUoanYecKuX cpefax [Tekcr], MmaremaTndeckue 3a1a4i MEXaHUKU
koMImo3unnoHHBIX Marepuanos/H. C. baxsanos, I I1. [lanacenxo, -M., Hayka, 1984

DneKTpoArnHAMHKa KOMIO3UTHBIX MaTepualoB [Texct] / A. I1. Bunorpamos .— M. : YPCC, 2001 .—
208 c. - bubmmorp.: c. 196-205. - 1000 3x3. - [SBN 5-8360-0283-5.

JlononHuTenbHAS TUTEpaTypa
1. Beegenue B mexanuky komrno3utoB [Tekct]/P. Kpucrencen, nep. ¢ anrn. A. U. betins, H. T1. XKmyns
, -M., Mup, 1982
2. OcHOBHI MexaHUKH TeTeporeHHbix cpen [ Teker]/P. . Hurmarynus, -M., Hayka, 1978
3. CoBpemenHas Teopust kKputnueckux sinenuit [ Texct]/LL. Ma , -M., Mup, 1980

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha nexioHHBIX 3aHATHAX UCTIOIB3YIOTCS MYJIBTHMEIUHHBIC TEXHOJIOTUH, BKIIIOUAs IEMOHCTPALHIO
npe3eHTanuii. B mpomnecce camocTosTenpHOM paboThl 00YYarONIIMXCsl BO3MOYKHO HCIIOJIB30BAHUE TAKUX
MPOrpaMMHBIX CpecTB, kak Mathcad, Scilab u ap.

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

CryneHT, M3y4arollui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YyabTaTC HU3YUCHUA AUCHUIIIMHBI CTYACHT HOJIUKCH 3HATh OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX;
— INOATOTOBKY K BBIIIOJIHCHUIO 3a,[[aHHﬁ TCKYH_[efl n HpOMe)KyTO‘iHOﬁ aTTCCTalum.



ITokazarenem BnageHus MarepuaioM CIIY>XXUT YMCHUC 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaM
JAUCIUITIIIMHBI.

Baxno ILO6I/ITLCH IOHHMMAaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHMYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBHBIX TCM, BOIIPOCOB, CJICAYCT O6paI]_[aTBC$I 34 KOHCYJIbTalluIMU
pernoaaBareiito.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.

HHTepaTypa AJI CaMOCTOATCIIbHOTO U3YUYCHUA:

1. Ycpennenune muddepenmmansaeix onepatopoB [Texct] / B. B. XKukos, C. M. Kosznos, O. A.
Oneitank .— M. : ®m3marnut, 1993 .— 464 c. - bubmmorp.: c. 446-461. - Cnuc. o6o3Hau.: c. 462. -
1000 5k3. - ISBN 5-02-014267-0.

4. D.Bergman Ann. Phys. V. 138, pp. 78-114, 1982

5. G. Milton The theory of composites, Cambridge University Press 2002

6. Crennu [. ®azoBble nepexoasl ¥ KpuTuieckue seiaeruss M. Mup 1973

7. Bernasconi J., / Phys. Rev. B, 18, p. 2185-2191 (1978)

8. Baitamreiin JleB. AnnbOepTOBHY "INEKTPOMArHUTHBIE BOIHBI"

9. JTanpay JI.A., JIudmmn E.M. "Dnexrponqunamuka crutomHbix cpen', M. Hayka 1992, 661 c.
10. Leon Brillouin Wave propagation and group velocity Academic Press, London 1960

11. S. G. Johnson, J. D. Joannopoulos Photonic Crystals Rluwe Academic Publishers 2002

12. bpayn B. Juanextpuxku M. NJI 1961

5. Z. Hashin, S. Shtrickman Journal of Appl. Phys. 33, 3125 (1962)

6. Y. Kantor, D. J. Bergman “The optical properties of cermets from the theory of electrostatic
resonance” J. Phys. C. 15, (1982) 2033-2042



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadepa MEKTPONUHAMUKH CIIOKHBIX CUCTEM U HAHO(POTOHUKHU
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: A.Il. Bunorpanos, a-p ¢u3.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YNbTaT KaXkIOr0 M3 HUX W OLIEHHWBAs HX
BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATENIBHOCTH W Ha B3aUMOOTHOILIEHUS YYaCTHUKOB 3TOH

JeSITeIbHOCTU

OIIK-1 Bnaneer cuctemoit pynnamenransabix |OIIK-1.3 [lornMaeT MeXANCIUIUIMHAPHBIE CBS3U B O0JIACTH
Hay4YHbBIX 3HaHUH B o0acTu MaTeMaTHKH M (QU3MKH M CIIOCOOEH HMX IMPUMEHATh IpU
(u3MKO-MaTeMaTHYECKUX HayK peleHun 3a1a4 NpoQecCuOHATBHON AEATENbHOCTH

[1IK-3 Crniocoben nmpodeccronansHo paborars ¢ |[[1K-3.2 Crniocoben [POBOAUTH OKCTIEPUMEHT
HCCIIEN0BATENBCKIM U UCIIBITATEILHEIM (MonenupoBaHue) ¢ MCIOIb30BAHHEM HCCIIENI0BATEIbCKOIO

00opynoBanueM (IpubopaMu ¥ yCTaHOBKamMu, —|000pynoBaHus (IIAKETOB IPUKIATHBIX IPOrPaMM)

CICIMATM3UPOBAHHBIMHA MTaKeTaMu MPUKIAAHbIX |[IK-3.3 CnocoOeH OIeHWBaTh TOYHOCTh MMOJYYEHHBIX
porpamMm) B H30PaHHOM MIPEIMETHOM 00JIaCTH  |3KCIIEPMMEHTAJILHBIX (YMCIIEHHBIX) PE3YIIBTATOB

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pe3ynbrare u3ydeHust AUCIUTUIMHBI « DNEKTPOJANHAMIKA KOMITO3UTOBY 00YYaIOIIUNCS JTOJIKEH:

3HATh:
OCHOBBI IEKTPOANHAMUKN HEOJHOPOAHBIX CPel

YMeThb:
MOJTb30BaThCsl 0A30BBIM MAaTEMaTHYECKHUM alapaToM, OPHEHTHPOBATHCS B COBPEMEHHOH HAaydHOM
JUTEeparype 1o npodiieMe 1 KpUTHUECKH BOCIIPUHUMATH MOCTYNAIOIIY0 HHPOPMALIIO

BJa/IeTh:

3HAHUSAMH OCHOB TEOPHM OJIEKTPOMAarHeTH3Ma, BKIIOYas ONTHKY M 3HAHUSMH O COBPEMEHHOM
COCTOSIHUH TIPOOJIEMBI

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

[IprMepbl KOHTPOJIBHBIX 33JaHUU

1. Paccumrarh 1eTb TOCTOSHHOTO TOKAa, COCTOSIIYIO M3 HOPMAJbHOTO COIPOTUBIICHHS W Taphl
HapaJjieIbHO PACIIOIIOKEHHBIX JKO3€()COHOBCKUX KOHTAKTOB. PaccMOTpeTh pa3iMyHble COOTHOIICHHS
MEXIY TPAHCHOPTHBIM U KPUTHUECKUM TOKOM.

2. OueHuTs culy NHHHUHTA BHUXps, 3aXBaY€HHOTO MapaJJIeIbHBIM €My UHWIMHIPUYECKUM
HECBEPXIPOBOIAIINM J1e(EKTOM paanyca MOpsIKa JJIMHbI KOTePEHTHOCTH.

3. Haiitn Ko3(QQUIMEHT OTpa)keHUs! IIOCKOH AIIKTPOMArHUTHON BOJIHBI OT TOBEPXHOCTH CIIOMCTOTO
BTCII (magenue Ha MI0CKOCTh NMapajuIEIbHYIO KPHCTAIUIOrpaguuecKoMy HAIpPaBICHHUIO C).

4. Haiitn k03¢ QUIHEHT OTpaXCHUS IUIOCKOH SIKTPOMArHUTHOW BOJHBI OT MOBEPXHOCTH CIOHCTOTO
BTCII (magenue Ha MIOCKOCTh MapauIeIbHYIO KPHCTAIIOrpaguuecKoMy HarpaBiieHu o ab).

5. Kakas aHeprus BbIIEIUTCS PU aHHUTWISILIUY BUXPS U KQHTUBUXPS»)?

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB IJIA 3a4CTa:
1. B yeM otinnume CBCPXIIPOBOAHHKA OT MCTaJlJia C HYJICBBIM COIIPOTUBJIICHUCM.

2. KauecTBEHHO ONUILNTE 3aBHCHMOCTb OT TEMIIEPATYpbl M 4acTOThl KO3((HUIMEHTa MOMIOLICHUSI
JIEKTPOMArHUTHOT'O U3JIyUEHUsI CBEPXIIPOBOAHHUKOM.




3. B Kakux NepCcrneKTUBHBIX HAIPABICHUAX TEXHUKU BO3MOXHO IPUMEHEHUE CBEpXIpoBoAUMOCTH? B
YeM MPEUMYILECTBO CBEPXIPOBOAHUKOB?

4. Iloyemy MarHUTHbIE IPUMECH Pa3pyLIAIOT CBEPXIPOBOAUMOCTD B s-kaHaie? Uto OyneT B p-kaHaiue?
5. B ueM 3akiouaeTcsi HEOOBIYHOCTD KyNPATHBIX U XKeJe30COACPIKaLINX ?

6. I[OKaC%aTB, uTo |y IUIA3MOHHOM BOJIHEI, pacnpOCTpaHsnomeﬁCH nmo mejar MEXAYy MABYMA
METAJINIMYCCKUMHU IOJYIIPOCTPAHCTBE, BOJTHOBOC YHCIIO PACTET C MaJACHUEM IHUPUHBI IICTIN

BropuuHoe npotekanue U JJIMHA OJHOXKMIBHBIX cBs3ell B mogenu LlIknoBckoro-ae’Kena
7. Haiitu Bexrop [IolTHHra ABYX 3BaHECLIEHTHBIX BOIH
Kpurnueckue unaexcs! B moaenu LlIknosckoro-neXXena

8. Haiitu cpennroro miuoTHOCTh 3Hepruu u Bektopa [loiiHTHHTA B MeTasuie (OeCCTONKHOBUTEIbHAS
IU1a3Ma) u JU3JIEKTPUKE IS [1a3MOHa, OEeTyIero mo miockod MOBEPXHOCTH

Haiitu nopor nporexanus B 3anaue y310B (p.I. A. K. Capsruesa XKOT® 72, 1001, 1977)

9. Pabora JIunssl Becenaro

MeTton peHopMmrpynnsl bepHackoHN

10. TToka3zarb, 4To k03(hPULIMEHT MPOXOXKIECHHS IIPH MAJACHUN BOJIHBI CIIPaBa U CJIeBa OWHAKOBBIH
Teopema J[pixHe (3KBUBAJIEHTHOCTH OlpeaesieHui 3¢ (HeKTUBHON POBOAUMOCTH) B CTaTHKE
11. IToka3ats, 4ro B cxeme Kpeumana nia3MoH SIBIIIE€TCS BBITEKAIOLIEH BOJTHOM

TOC na pemerke (cm. C. Kupknarpuk 0630p)

12. OtpaskeHre U IPOXOXKICHNUE BOJIHBI Yepe3 IMOJIYBOIHOBOM CIIOM

€ <0 B MI, nonroca beprMaHna, CIEKTpaTBHOE Pa3IOKEHUE

13. OtpaskeHre U IPOXOKACHNE YepPe3 YETBEPTHBOIHOBOM CION

[[Mapuk B KpuBOM 10JI€  (KBaIpyHOIbHBII MOMEHT Cephl)

14. IIpoceTnstomuii cioi

[Tone T'aiinepa

15. ®opmyna CHapckoro

[Topor nporexanus B 3anaue JpixHe (11axmarHas J0CKa)

16. M I'apHeTTa 1 nonsipu3aioHHas KaracTpoda

[Tosry4unTh HTEPALIMOHHOE BBIpa)KEHUE AJI MOBEPXHOCTHOIO UMIIEIaHCa

17. ®opmyna M I'aprerra

18. IMoxyunTh BBIpa)K€HHE ISl MOMEPEYHBIX TOKOB B YPAaBHEHHHU JJIsi BEKTOPHOTO TOTEHIMAla B
KYJIOHOBCKOH KalTuOpOBKe

OddekTuBHAST MPOBOAUMOCTD CIOUCTOM CPEIIbI

[Tpumeps! 3K3aMEHAIMOHHBIX OMIIETOB

1. Haiiti mIa3MOHHYIO YacTOTy (IUANEKTPUYECKYI0 IPOHHUIAEMOCTh) [-TOro MyJIBTHUIIOIBHOTO
pe3oHaHca

Pabora JIunse!r Becemaro
BTopuunoe npoTekanue u 1IuHa OJHOXKUIBHBIX CBsA3el B Monenu Llknosckoro-ae XKena

2. I{OKa3aTI>, 4TO IIpH IVIa3SMOHHOM PC30HAHCC HA KOHCYHOH JaCTUIC OCHOBHAA J0JIAI SHCPIrU CUINUT B
MCTaJIC

Pabora nun3sl [lennpu
Kpurnueckue unaexcs! B moaenu LlIknosckoro-neXXena

3. Jloka3aTb, 4TO y IJIA3MOHHOM BOJIHBI B IIEJIM MEXAY ABYMs METAJJIMYECKUMU IOITYIPOCTPAaHCTBE
BonHOBOE 4MCIIO pacTeT ¢ yMEHBIIEHUEM IIMPUHBI IIENTH

Pa6ora runepnunssel benosa
Meton peHopMmrpynnsl bepHackoHN

4. HaiiTh mNIa3MOHHYIO 4YacTOTy (AMAJIEKTPUUYECKYIO MPOHULIAEMOCTb) MAMIIOIBHOIO MOMEHTa
UIUIICOU A

Haiitu Bexrop [IoMHTHHra BYX 3BaHECLEHTHBIX BOJIH
Teopema JIpixHe (3KBUBAJIEHTHOCTH OIpe/esieHui 2((EeKTUBHON POBOJMMOCTH) B CTaTHKE



5. Ha#Tu CcpenHIoK IUIOTHOCTh JHEPrHM U BekTopa [IoMHTHMHIra B MeTaiie M AUDIEKTPUKE IS
IU1a3MOHa, OETYIIEero Mo MIOCKOH MOBEPXHOCTH

ITokazars, uto B cxeme Kpeumana niua3MoH sIBIII€TCS BBITEKAOLIEH BOJTHOU

BriBog popmMyi cMerIeHus: UCTIOb3Ysl, KOMMYIISIHTHOE Pa3JIOKeHHE.

[Ipumepsl 5K3aMEHALMOHHBIX OUIIETOB

1. HaiitTn nnasMoOHHYI0 dYacToTy (AMAIEKTPUYECKYIO MPOHULAEMOCTb) |-TOr0 MYJIBTHIIONBHOTO
pe3oHaHca

Pa6ora JIunssl Becenaro

Bropuunoe npotekanue U JJIMHA OJHOXKUIBHBIX CBsi3ei B Mozenu LlIkinoBckoro-ae Kena

2. Jloka3arb, 4TO IIPH IIJIA3MOHHOM PE30HAHCE HAa KOHEYHOM YacTULE OCHOBHAs J10JIs1 DHEPTUU CUIUT B
MeTajuie

Pa6ora nunsel [lennpu

Kpuntnueckne nnaekcs! B Mmoaenu LlIknosckoro-aeXXena

3. JlokaszaTb, YTO y IJIA3MOHHOW BOJIHBI B IIEJIH MEXIY ABYMS METAUNIMYECKHMH MOIYyHIPOCTPAHCTBE
BosHoBOE 4ncI0 pacTeT ¢ yMEHbIIEHUEM HIMPUHBI €N

Pabora runepnunzel benosa
Meron peropMrpyIinsl bepHackoHH

4.  HaiiTu IUTa3MOHHYIO 4YAacTOTy (OUANEKTPUYECKYI0 IPOHMUIAEMOCTH) IHMIIOJBHOTO MOMEHTa
TUIICONUA

Haiitu Bextop IToHTHHra IBYX 3BaHECIEHTHBIX BOJIH
Teopema /[pixHe (3KBUBaJICHTHOCTH ONpeesieHni 3¢ (EeKTUBHON MPOBOIMMOCTH) B CTaTHKE

5. Haiitn cpeqHIO0 TUIOTHOCTh JHEpruu M Bekropa [loWHTHHTa B MeTaiuie M JHAJICKTPUKE JUIS
IUIa3MOHa, OETyIero Mo MIOCKOH MOBEPXHOCTH

[Tokazarse, uto B cxeme Kpeumana mia3MoH sIBIS€TCS BHITEKAIOIIEH BOTHOM
BeiBozt popMyI cMeIIeHus HCIOIB3Ys, KOMMYIISTHTHOE Pa3IoKEHHE.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka OmIMYHO 8§ Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMmMeer IPUMEHTh I0JlyuY€HHbIE 3HaHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOMYCKAeT B OTBETE
WM B PELIEHUH 3374 HEKOTOPblE HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U IO CYILECTBY MU3JIaraeT €ro, yMeeT IIPUMEHATh IOJIYUYEHHbIE 3HaHMUs Ha IIPAKTHKE, HO JIOIYCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ymOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISACTCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKa HEYIOBIETBOPUTEIBHO 1 0aml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH | 3a4eT MPOBOIATCS B YCTHOH (opme mo Omneram. B xaxknom Oumiiete mpeAcTaBiIeHO TpH
TeopeTuueckux Bompoca. Ilpu nmposenennn 3auéra u 3k3aMeHa obywaromeMmycs npenocrasisercs 30
MHUHYT Ha TOATOTOBKY. Ompoc oOyuaromierocss He AOJDKCH MNPEBBILATh OAHOTO ACTPOHOMHYECKOTO
yaca.



