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AHHOTANMA

B pamkax jaHHOTO Kypca CIlyliaTeib IOJY4YUT OCHOBHBIC CBEJICHUS O (DM3MKE CHIILHOTOYHBIX AJICKTPOHHBIX
my4KoB. Pedb uaér 00 31eKTPOHHBIX MyYKax, OOJBLIYIO POJIb B KOTOPHIX UIPAeT MPOCTPAHCTBEHHBIN 3apsi
COCTaBISIIOIIMX ITy4yoK 4YacTuil. C ITOH TOYKM 3pEHUs] PacCMOTpeHa 3ajada O Toke Aub(BeHa, MOICIH
TUTOCKOTO DJICKTPOHHOTO TOTOKA (3aKOH TPEeX BTOPBIX), OMITOJSPHBIN A0, HECKOMIICHCHPOBAHHBIA TOHKHUI
nmydyok B Tpybe npeiida (mpenenbHblii TOk bypcuana), 3amada Ilupca 00 yCTOHYMBOCTH TIONHOCTHIO
KOMITIEHCHPOBAHHOTO AJICKTPOHHOT'O MOTOKA.

PaccmoTpeH Bompoc O TEPMOZJIEKTPOHHON 3MUCCHHM YUCTHIX MeTaiioB, 3¢ dekt loTTku, aBro3neKTpoHHas
(xononHas) amMuccusi. PaccmarpuBaroTcss reOMeTpUYECKUE XapaKTePUCTUKU LIUJIMHAPUUECKUX CUIIBHOTOUHBIX
3NIEKTPOHHBIX IYYKOB (PaBHOBECHBIA paguyc, AJMHA CaMO(OKYyCHpPOBKH). B pamkax ABYKHMAKOCTHOMN
MarHUTOIMJIPOAMHAMHUYECKONH TEOPUU PacCMOTpeHa Teopus uH4Ya beHHera.

Jlexiuu B JaHHOM Kypce COBMEILAIOTCS C CEMHHAPCKUMM 3aHATUSAMHU. IIpu 3TOM JIeKTOp NienaeT OCHOBHOM
YIHOpP Ha KaYECTBEHHbIE METO/BI PEIICHUS PU3NUECKHUX 3a/1a4.

1. leau u 3apauu

eap AUCUMNIMHBI
Nzydenne ocHOB M3HUKH 3JIEKTPOHHBIX ITyYKOB.

33)13‘11/[ JAUCHUIIINHBI
¢ OCBOCHHC CTYACHTAMU 0a30BEIX 3HAHHUI B 00IaCTH (I)I/IBI/IKI/I QJICKTPOHHBIX ITYYKOB,
° HpI/I06peT€HI/IC TCOPCTUICCKUX 3HaHUI B 00NacTu HU3yUCHUs CBOICTB QJICKTPOHHBIX ITYYKOB,

*  OKa3aHWE KOHCYNbTAllMid W MOMOIIU CTYJCHTaM B NPOBEACHHH COOCTBEHHBIX TEOPETHUECKUX H
HKCTIEPUMEHTAIIbHBIX UCCIIEIOBaHHUH B 007acTH (PU3HKHU IEKTPOHHBIX ITyYKOB;

* TpuoOpeTeHNe HABLIKOB pa0OTHI B chepe N3YUCHHUS DIIEKTPOHHBIX MYUYKOB.
2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX
Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

HAaYyYHbIX 3HAHMI B 00J1aCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIBIT M PEe3yNbTaThl HAYYHBIX HCCIEIOBAaHUH B 001aCTH
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
npobiemMax HayKH U TEXHHKH B 001acTH cBOeH

po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI

OIIK-3 CnocoGeH BbIOMpaTh U (MIIN) penieHus

pa3pabarbiBarh noaxonsl K pemenuo TunoBbix  |OIIK-3.2  CnocobeH HCmonb30BaTh  HCCIEIOBATEIBCKHUE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIBHON |METOIbl INPH PEIICHUH HOBBIX 3ajad, NPUMEHSAsS 3HAHHS B
NesITeTIbHOCTH, YIUTBIBasi 0COOCHHOCTH U pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OrpaHUYCHUA PA3JIMIHBIX MCTOIOB PCIICHNA OIIK-3.3 BiageeT aHAJIMTUYECKUMU M BBIYUCIUTEILHBIMHA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
[1K-1 CrocoGen craButh, GopMann30BbIBaTh i |MHOOPMAIMIO 00 aKTyasbHBIX PE3ybTaTaX UCCIIEOBAHUN B
pelars 3a/1a491, B TOM YUCJIe pa3pabarTbiBath 1 |PAMKaX TEMaTHYECKOM 00IacTh CBOEH NpodeccHoHanbHOM
WCCIIeIOBAaTh MaTEMAaTHYECKUE MOICTH NEeSTENbHOCTH




U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYYHbIE PE3ysIbTaThl

[MK-1.3 CrocobeH NpUMEHATh TeopeThdeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:

(dyHIaMeHTaIbHbIC TOHATHUS, 3aKOHBI, TEOPUHU KIACCUYECKON U COBPEMEHHOM (DH3HKH;
HOPSIIKY YUCIICHHBIX BEJIMYMH, XapaKTEePHbIE AJIS Pa3JINYHBIX Pa3/esioB (PU3UKY;
COBpEMEHHBIE TPOOTIeMbl GPU3NKU, XUMHUH, MATEMaTUKH;

SIBJICHUSI, paCCMaTpUBaeMble (PH3UKON HJIEKTPOHHBIX ITy4KOB;

9KCTIIEPUMEHTAJIbHBIE OCHOBBI (PM3UKH 3JICKTPOHHBIX ITYYKOB.

YMETB:

a6CTpaFHpOBaTBC$I OT HCCYIICCTBCHHOT'O TP MOACIIMPOBAHUHN PCAJIbHBIX (1)I/IBI/IIIGCKI/IX CPITyaLII/Iﬁ;
IMOJIb30BAaTbCA CBOMMMU 3HAHUAMU [JIs1 PEIICHUA (iJYHI[aMCHTaHBHBIX W TMPUKIAJHBIX 3ajga4 Hu

TCXHOJIOTHYCCKHUX 3a1a4,

ACJIaTb IPaBUJIbHBIC BBIBOABI U3 COIIOCTABJICHUS PE3YJIbTATOB TCOPHUU U SKCIICPUMCHTA,
MPOU3BOAUTDH YUCJICHHBIC OLICHKU I10 MOPAAKY BCIMYUHBI,
ACJIaTb Ka4€CTBCHHDBIC BBIBOABI ITPU NEPEXOAC K MPEACIIbHBIM YCIIOBHUAM B U3y4aCMbIX np06neMax;
BUJACTH B TCXHUYCCKHUX 3aJa4ax (1)I/I3I/I‘I€CKOG COACPIKAHUC,

OCBanBaTb HOBBIC MNPCAMCETHLIC 06nacm, TCOPECTUUCCKUC NOAXOAbl M OSKCIICPUMCHTAJIbHBIC

MCTOAMKH,

IMOJIy4aTb HAWIYUYIIHUE 3HAYCHUSA HU3BMEPACMBIX BCJIMYHMH W IIPABUIIBHO OLCHUTH CTCICHb HX

AOCTOBCPHOCTH,

CaMOCTOSTENbHO (YOPMYIHPOBATh U YCIENIHO PeIlaTh 3a7a4i, CBA3aHHbIC C (PU3NKOH 2IMEKTPOHHBIX

MYYKOB.
BJIAJETD:
HaBBIKAMH OCBOEHH 00JIBIIOr0 00beMa

UHpOpMAIINH;

KyJBTYpOW IOCTAHOBKHM M MOJEIIMPOBaHUS (PU3MUECKUX 3a]ay;
HaBbIKAMU TPaMOTHON OOpabOTKM pe3ylbTaTOB OIBITA M COINOCTABIEHHS C TEOPETUYECKHMHU

JaHHBIMH

HpaKTI/IKOI\/'I HCCJICAOBAHHMA U PCUHICHUS TCOPETUUCCKUX U NIPUKIIAJHBIX 3a/1a4;
HaBbIKaMU TCOPCTUUYCCKOI'O0 aHalin3a pCaJIbHbIX 3a1a4, CBA3AHHBIX CO CBOICTBaMH QJICKTPOHHBIX

IIyYKOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopar. padoThI Camocr.
P pat-p pabora
1 I'enepanys 3MeKTPOHHBIX ITYYIKOB. 10 10 15
) PaBHOBeCHBIE KOH(UTypauuu 10 10 15
AIIEKTPOHHBIX MTyYKOB.
3 BonHbI 1 HEYCTONYMBOCTH B ITy4Kax. 10 10 15
Hroro yacos 30 30 45

[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.




4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. 'enepanus 31€KTPOHHBIX ITyYKOB.

[lonstue myuka. OCHOBHbIE IPUMEHEHMUSI.

TepModIIeKTpOHHAsI IMUCCUSI YHCTHIX MeTaiioB. Teopusi Puuapacona-/lemmana. Pabora Beixoja.
Oddexr HlorTku. Xononnas smuccus. Teopust aynepa-Hopareiima. BapoiBHas smuccus.

[IpocTpaHcTBEHHBIN 3apsii B AMOIHOM MPOMEXYTKe. 3akoH 3/2 Yainbna-Jlenrmiopa. bunonsphsrit
nuon. Pensrusuctckuii nuoa. Binstnue reomerpun auona. Ilepseanc.

2. PaBHOBeCHbIE KOHPUTYPALIUH HIEKTPOHHBIX ITYYKOB.

VYpaBuenue orubaromieii. Teopema byma. bpunirosHoBckuit motok. IMMepcHOHHBIH KaToj.

Hunmuaapuueckuit mydok. Hedrpanusyromuii  unoHHBIH  ¢oH. [eoMmerpuueckue CBOHCTBa
camMo()OKyCHPYIOIIETOCs JIEKTPOHHOTO Tyuyka. PaBHOBecHbIN pammyc. JlnvHa camo(OKyCHPOBKH.
beccunoBoii my4ok.

Henamunapusie myyku. OMHUTTaHC.
IInHy bennera. beHHETOBCKOE pacpeeIeHHE B AJIEKTPOHHBIX ITydKaX.
BeposiTHOCTH HOHM3AIIUH Ta3a CUIILHOTOYHBIM AJIEKTPOHHBIM ITYYKOM. D()(EKT BHITOpaHusI.

3. BoiHBI M HEYCTOWYUBOCTH B ITy4KaxX.

IInockuii 3meKkTpoHHBIM NOTOK. KOpOTKO3aMKHYTBIM [uoA. Anepronndeckas HEYCTONYHBOCTB.
3amaua bypcuana. 3anada [lupca.

Anb(h)BEHOBCKHI TOK KOMIIEHCUPOBAaHHOTO 3JIEKTPOHHOTO ITy4Ka.

Kpurnueckue ToOkH B IpOCTpaHCTBE Aperida.

[TyuxoBas HeycTOWYNBOCTh. KuHETHUECKas: TeOpHsl My4YKOBOM HeyCcTOWYMBOCTH. 3aryxaHnue Jlannay.
W3nyueHue 31eKTpOMAarHUTHBIX BOJIH 3apsKEHHBIMU YaCTUIIAMU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIIEHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. Jlunamuka my4koB B miasme [ Tekct]/M. B. Heznun, -M., Dueprousaar, 1982

2. lnTeHCcHBHBIE AIIEKTPOHHBIE My4KH: pu3nka, TexHuka, mpuMmeHeHne [Texct]/E. A. AGpamsH, b. A.
Ansrepxor, I JI. Kynemos, -M., Dueproaromusaar, 1984

3. Momrasie nonnsie nyuku [ Texcr]/B. M. beictpunikwmii, A. H. lunenxo, -M., Dueproaromusaar, 1990
4. unenxo A.H., I'puropses B.I1., YcoB FO.I1. MomiHbIe 3J€KTpOHHBIE MyYKH U UX IPUMEHEHHe. - M.:
Atommznar, 1977.

5. Pyxanze A.A., u ap. PusnKa CUILHOTOYHBIX PEISTUBUCTCKUX 3JIEKTPOHHBIX MyYKOB. - M.:
Atommznat, 1980.

6. Jloycon [Ix. ®du3nka My4IKoB 3apsHKeHHBIX YyacTull. - M.: Mup, 1960.

7. HdesupacoH P. Teopus 3apsokeHHON mu1a3Msl. - M.: Mup, 1978.

JomnonHutensHas auTeparypa

1. I'enepupoBaHue MOIIHBIX HAHOCEKYHIHBIX UMITYbcOB [Teket]/I. A. Mecsu, -M., CoBeTckoe paauo,
1974



2. Jlanpay JI. /1., Jludpurun E.M. Craructuueckas ¢pusuka. - M.: Hayka, 1964.

3. Jlanpay JI.J., Jludpmwu E.M. Teopus mons. - M.: Hayka, 1973.

4. Jlanpay JI.J., Jluduun E.M. DnekrpoauHaMuka criomHbIX cpel. - M.: Hayka, 1982.

5. Muxaiinosckuii A.b. Teopust m1a3mMeHHBIX HeycToWuMBOCTel. T.1, M311. 2-e, mepepab. u nor. - M.:
Atommsznar, 1975.

6. Kamomues b.b. KonnextupHele siBnenud B ma3me. - M.: Hayxka, 1976.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://users.gazinter.net/fakel/ - Caiitr “Denepanproe kocmuueckoe arenrcTBo. I'YII OKb
“@AKEJT.

http://faki.fizteh.ru/index/life_news/n_47buln/ - Caiit “M®TU. DakynsreT adpoduszuku u
kocMuueckux uccienoBanuii (PAKHN)”

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B mporecce caMocTosTENEHON pad0Thl 00YJaIOIUXCS PEKOMEH TyETCsl HCTIONIb30BaHHE IPOTPAMMHBIX
cpenctB Maple.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMU JINTEPATYPBbI,

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOATOTOBKY OTBETOB HA BOIPOCH], IPEJHA3HAYEHHBIX JUISI CaMOCTOATEJIHOTO  HM3Y4EHHS,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHH, CBOICTB;

— pelueHue 3aaad, MPeAIaraéMbpIX CTyIeHTaM Ha JIEKIUAX U MIPAKTUUYECKUX 3aHATHIX,

— IOATOTOBKY K DK3aMEHY.

PykoBOACTBO M KOHTPOJNb 3a CaMOCTOSATENBHOM paboTOH CTygeHTa ocyuiecTBisieTcss B (opme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

ITokazaTteneM BiaJeHUs] MaTepUaOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OOoJibIIe
3amad. [Ipu pemennu 3a1a4 Kaxaoe qeicTBHE HEOOXOAMMO apryMEHTHPOBaTh, CChUIAsICh HA U3BECTHHIC
TEOPETUYECKUE CBEIICHHUS.

DK3aMeH, KaK 1 JIeKIUH, TPOXOAUT B popMe CBOOOAHOTO OOILICHHS MTPEIOJaBaTeNs U CTYICHTOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU BHICOKHX IJIOTHOCTEH SHEPTUU
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: B.II. UlymunuH, kava. ¢us.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(BBC,[[€HI/I€ B (I)I/I3I/IKy QJICKTPOHHBIX ITYYKOB» O6y‘laIOH.IHI>iC5I JOJIKCH:

3HATh:
(dyHIaMeHTaIbHbIE TOHATHUS, 3aKOHBI, TEOPUHU KIACCUYECKON U COBPEMEHHOM (DH3HKH;
HOPSIIKY YUCIICHHBIX BEJIMYMH, XapaKTEePHbIE AJIS Pa3JINUHBIX Pa3/esioB (PU3UKY;
COBpEMEHHBIE POOTIeMbl PU3NKU, XUMHUH, MATEMAaTUKH;
SIBJICHUSI, pacCMaTpUBaeMble (PH3UKON HJIEKTPOHHBIX ITy4KOB;
9KCTIEPUMEHTAJIbHBIC OCHOBBI (PM3UKH JICKTPOHHBIX ITYYKOB.

yMeTh:

a6CTpaFHpOBaTBC$I OT HCCYHICCTBCHHOT'O TP MOACIIMPOBAHUHN PCAJIbHBIX (1)I/I3I/I‘16CKI/IX CPITyaLII/Iﬁ;
IMOJIb30BaTbCd CBOMMMU 3HAHUAMU [JIs1 PEIICHUA (i)YHI[aMCHTaHBHBIX W TMPUKIAJHBIX 3ajga4 u

TCXHOJIOTHYCCKHUX 3a1a4,

ACJIaTb IPaBUJIbHBIC BBIBOABI U3 COIIOCTABJICHUS PE3YJIbTATOB TCOPHUU U SKCIICPUMCHTA,
MPOU3BOAUTDH YUCJICHHBIC OLICHKU I10 MOPAAKY BCINYUHBI,
ACJIaTb Ka4€CTBCHHBIC BBIBOABI ITPU NEPEXOAC K MPEACIIbHBIM YCIIOBHUAM B U3y4aCMbIX np06neMax;
BUJACTH B TCXHUYCCKHUX 3aJa4ax (1)1/131/1‘1601(06 COACPIKAHUC,

OCBanBaTb HOBBIC MNPCAMCETHLIC 06nacm, TCOPECTUUCCKUC NOAXOAbl M OJSKCIICPUMCHTAJIbHBIC

MCTOAMKH,

IMOJIy4aTb HAWIYUIIHUE 3HAYCHUSA HU3SMEPACMBIX BCJIMYHMH W IIPABUIIBHO OLCHUTH CTCICHb HX

AOCTOBCPHOCTH,

CaMOCTOSTENbHO (hOPMYTHPOBATh U YCHENIHO PeIlaTh 3a7a4i, CBA3aHHbIC C (PU3NKOM IEKTPOHHBIX

My YKOB.
BJIaJeTh:




HaBBIKAMU OCBOEHUS 00JIbIIOro 00beMa HHPOPMAIUH;
KyJIbTYpOi IOCTAaHOBKHU U MOJICINPOBAaHUS (PU3NUECKUX 3a/1ad;
HaBbIKAMH T'paMOTHOW 00paOOTKHM pe3ylbTaToB ONbITA M CONOCTABICHHUSA C TEOPETUYCCKUMHU
JAHHBIMU;
MPaKTUKOW UCCIIEOBAHMS M PEIICHNS TEOPETUUECKUX U MPUKJIAJHbIX 3a/1a4;
HaBbIKAMU TEOPETHUYECKOI'0 aHAJIM3a pealbHbIX 3a/lau, CBSA3aHHBIX CO CBOMCTBAMHU 3JIEKTPOHHBIX
MTyYKOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C 1enpr0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MPOIUION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

[MpomexxyTouHass arrecramus IO JAUCHMIUIMHE «BBemeHue B (U3UKY OIIEKTPOHHBIX —ITYYKOBY»
ocymecTBisieTcs B (hopMe IK3aMeHa. DK3aMeH MTPOBOANTCS B YCTHOI (hopme.

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. Dtanbl CTaHOBIICHUS! PU3UKH TLIA3MBI.

2. Bonbrammepnas xapakTepucTHka auoaa, ounosspaoro auona. dpdext LorTkw.

. lnana3oH napaMeTpoB UHTEHCUBHBIX IEKTPOHHBIX ITyUKOB.

. TepMO2a1eKTpOHHAs YMUCCHS.

. OueHUTH BIUSHHE 3IEKTPUUYECKOTO OIS Ha paboTy BBIXO/1a TEPMOKATO/IA.

. 3a uro Pezepdopn, Jlennaprt, ActoH, Jlearmiop nomyuunu HoGeneBcKyro mpeMuto.
. X0nomHast SMUCCHSL.

. JocTrxkenus 1 OrpaHAYEHHUs] KIAaCCUUYECKOM 3JIEKTPOIUHAMUKH.
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. OLeHUTH CKOPOCTH IEepeMEIICHHUs] COJHEYHOTO 3aifunka Mo moBepxHOCcTH JlyHBI, ecnu Ha 3emie
3epKajio JBUTAET YeJOBEK CBOEH cOOCTBEHHOW cuiiod. OLEHHTh MHHUMAIBHO DPETHCTPHUpPYEMOe
3BYKOBOE JIaBJICHHE, €CIIM MUKPO(OH JIOBUT 3aiUUK, OTPAXKEHHBIH OT OKOHHOTO CTEKJIa C pacCTOSHUS 1
KM.

10. 3aKkoH Tpex BTOPBIX.
11. bunonsipHbd JUOI.

12. T'eomMeTpHuuecKre CBOWCTBA CKOMIICHCHUPOBAHHOTO 3JIEKTPOHHOTO ITy4Ka: JUIMHA CaMO(OKYCHPOBKH,
PaBHOBECHBII pajnyc.

13. DrexrpocTatuueckasi HEYCTOMYMBOCTH CKOMIICHCHPOBAHHOTO JJICKTPOHHOTO IIOTOKA (3a1ada
[Tupca).

14. TIpenenbHbIN TOK CTAMOHAPHOTO AJIEKTPOHHOTO Iy4Ka B TpyOe npeiida (3agaua bypcuana).

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:

1. OueHnuTh CKOPOCTH MEpPEMEIIECHHs] COIHEYHOrO 3aiiuMKa Mo MoBepXHOCTH JIyHbI, ecnn Ha 3emue
3epKalio JBUTAET 4YeJIOBEK CBOEW coOCTBeHHOU cuiiod. ONEHHTh MHHUMAIBHO DPErHCTPHUpyeMoe
3BYKOBO€ JIaBJICHUE, €CIIM MUKPO(OH JIOBUT 3alYHK, OTPAKEHHBIA OT OKOHHOTO CTEKJIA C PAacCTOSTHUS 1
KM.

2. Ilo anuHHOMY IPOBOIHUKY IpPOTEKaeT TOK 5 ammep. Kakoe MarHuTHOE 1ojie 3TOT TOK CO3JaeT Ha
paccrostauu 1 cM oT mpoBoaHuKa? OTBET BBIPA3UTh B rayccax.

HpI/IMepBI 9K3aMCHAllMOHHBIX OuIeToB (3a,E[aHI/II\/’I, TCCTOB M ApP. MATCPHUAJIOB, HCIOJb3YCMbIX IJId
MPOBEACHUA 3a4CTa, BKSaMeHa):

Bomnpoc. 3a uto Pesepdopn, Jlennapt, Acron, Jlearmiop nomyumnu HoGeneBckyro npeMuro.

3anganue. [lo anMHHOMY NPOBOTHHMKY NPOTEKaeT TOK 5 ammep. Kakoe MarHMUTHOE MoOie 3TOT TOK
co3aeT Ha pacctossHuM 1 cM oT mpoBoHKKa? OTBET BBIPa3HTh B rayccax.

Kputepun onennBanus



OIIEHKa «OTJINYHO (10)» BBICTaBIISIETCS CTYZIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

OLICHKa «OTINYHO (9)» BBICTABISETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3MPOBAaHHbBIE, IIIyOOKHE
3HaHUSl y4eOHOM MporpamMmbl JUCHMIUIMHBI M YMEHUE YBEPEHHO NMPUMEHATh MX HAa MPAKTUKE IPH
peLIeHNN KOHKPETHBIX 3aJ1a4, IIPaBHIbHOE 000CHOBAHUE MTPUHATHIX PEIICHHH;

OLIEHKAa «OTIMYHO (8)» BBICTABISAETCA CTYACHTY, MOKa3aBIIEMy CHCTEMaTH3MpPOBaHHBIC 3HAHUSA
y4eOHO MpOorpaMMbl TUCUUIUIMHBI U YMEHHE MPUMEHSTh UX Ha MPAKTUKE MPHU PEIIEHNH KOHKPETHBIX
3a[a4, MpaBUJIbHOE 000CHOBAaHHUE MIPUHATHIX PELICHUH;

OLICHKA «XOpoIo (7)» BBICTABISETCS CTYAEHTY, €CIM OH TBEPAO 3HAET MaTepHaj, IPaMOTHO H II0
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH;

OIlleHKa «xopoio (6)» BbICTaBIAETCA CTYACHTY, €CITM OH TBEPIO 3HAET MarepHall, FPaMOTHO H TIO
CYLIECTBY M3JIaraeT €ro, HO IOIYCKAeT B OTBETE MJIM B PEILICHUH 3a]1a4 HEKOTOPhIE HETOUHOCTH;

OLIEHKa «XOpouIo (5)» BBICTABISIETCS CTYAEHTY, €CJIM OH 3HAET Marepuall, TPaMOTHO U IO CYLIECTBY
M3J1araeT ero, Ho JAOIYCKAaeT B OTBETE WM B PEILICHNH 3a]1ad HETOYHOCTH;

OLICHKA «Y/IOBJICTBOPUTEIBLHO (4)» BBICTABIISAETCS CTYIEHTY, TOKa3aBIIeMy HEOCTaTOYHO MPAaBUILHBIC
($bopMynupoBKH 0a30BBIX TOHATHH, HO MPHU 3TOM OH BJIAJEeT OCHOBHBIMH pa3ieiaMu y4eOHOH
IPOrpaMMbl, HEOOXOAUMBIMU AJIS JaIbHEHIIIETo 00yueHHs U MOXKET NPUMEHSTh MOJy4YeHHbIC 3HAHUS
1o oOpasiy B CTAaHJAPTHOW CUTYyalluu;

OLICHKA «YOOBIETBOPUTENBbHO (3)» BBICTABISAETCS CTYACHTY, IIOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BIIJICeT OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAHAAPTHOM CUTYallUH;

OLICHKA «HEYIOBJICTBOPUTEILHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HaeT OOJNbIIeH 4acTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JIUCHMIUIMHBI, MAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHSATHI JUCUUIUIMHBI K HE YMEET UCII0JIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pELICHNH TUIIOBBIX MPAKTUYECKUX 3a71a4;

OLICHKA «HEYJOBJIETBOPUTEIBHO (1)» BBICTABIAETCS CTYICHTY, KOTOPBI HE 3HAaeT OCHOBHOIO
copepkaHusi y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmHuOKH B (OPMYIHPOBKAX
OCHOBHBIX TOHATHI IUCHUIUIMHBI U HE yMEEeT HCIOJIb30BaTh IOIYYEHHBIC 3HAHUS INPHU DPELICHUH
TUTOBBIX MPAKTUYECKUX 3a7ad.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHUH yCTHOro 3K3aMeHa oOydamomiemycs npeaoctasisiercsi 30 MUHYT Ha IOATOTOBKY.
Ompoc ofyuatomerocs 1o OujeTy Ha YCTHOM SK3aMEHE He [OJDKeH IPEBBIATh IBYX
aACTPOHOMMYECKHX YacOB.

Bo Bpemst mpoBenmeHHsi 3K3aMeHa ~ OOydarolIuecs: MOTYT IOJb30BaThCsl JIIOOOH JMTepaTypoil u
HHTEPHETOM.



