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kadeapa QU3NKU BBICOKHX MJIOTHOCTEH SHEPTUU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

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

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: B.II. UlymunuH, kava. ¢us.-Mar. HayK

[Iporpamma obcyxieHa Ha 3acefanuy Kadeapbl GU3NKK BBICOKUX TUIOTHOCTEH dHeprun 04.06.2020



AHHOTANMA

B pamkax maHHOro Kypca CilyniaTesib HOJYYUT OCHOBHBIC CBEICHUS O (PU3MKE CHIBHOTOYHBIX JJICKTPOHHBIX
My4KoB. Pedb naét o0 2IEKTPOHHBIX ITy4YKax, OOJBIIYI0 PO B KOTOPBIX MIPAET MPOCTPAHCTBEHHBINA 3apsi
COCTaBISIIOIIMX ITy4yoK 4vacTui. C 3TOM TOYKM 3pEHMs pacCMOTpeHa 3ajgada O Toke AJjbdBeHa, Momenu
TUTOCKOTO JIEKTPOHHOTO MOTOKA (3aKOH TPEX BTOPBIX), OWMONAPHBIA TUO/, HECKOMIICHCHPOBAHHBIA TOHKUIA
nydyok B Tpybe npeiidpa (mpenenbHblii Tok bypcuana), 3amada [lupca 00 yCTOWYMBOCTH TOJHOCTHIO
KOMITIEHCHPOBAHHOTO AJICKTPOHHOT'O MOTOKA.

PaccmoTpen Bompoc 0 TepMORJIEKTPOHHON 3MHUCCUHU YUCTHIX MeTauioB, 3¢dexr LLoTTku, aBTOR/IEKTpOHHAs
(xononHas) smuccus. PaccmarpuBarorcs reoMeTpUUECKUE XapaKTEPUCTUKU HMIMHAPUYECKUX CUIIbHOTOYHBIX
SNIEKTPOHHBIX IYYKOB (PaBHOBECHBIH paauyc, IJiMHA caMO(pOKYCHPOBKH). B pamkax [IBYXHIKOCTHOM
MarHUTOIMJIPOAMHAMHUYECKONH TEOPUU PacCMOTpeHa Teopus uH4Ya beHHera.

Jlexkuu B JaHHOM Kypce COBMEINAIOTCS ¢ CEMUHAPCKUMU 3aHATUSAMU. [Ipu 3TOM JiekTop AenaeT 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 KOHCYNbTAllMii W MOMOIIM CTyIEHTaM B HPOBEICHHUH COOCTBEHHBIX TEOPETHUYECKHUX 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 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATEeNhbHOCTH  (PyHITaMEHTaIbHBIC

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

Hay4YHBIX 3HAHUH B 00JacTn
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-2.1 NmeeT npeacTaBieHne O 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 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH pELICHUs, MpeiaraTh U KOMOWHHUPOBATh CIOCOOBI
OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN) peleHns

paspabarsiBath moaxonsl K pemieHuto TUIOBbIX [OIIK-3.2  CmocobeH uCmonb30BaTh  MCCIIEAOBATEIBCKUE
Y HOBBIX 337134 B 00acTi npodecCHoHanbHOH |METOABl MPU PEUICHUH HOBBIX 3314, TPUMEHSS 3HAHHS B
JIESTEIIBHOCTH, YUYUTHIBasE 0COOEHHOCTH H pa3IMYHBIX 00ACTAX HAYKH (TEXHUKH)

OIPaHNYCHHUA Pa3JIMIHBIX METOAOB PCIICHUA OIIK-3.3 Brmameer aHaJIUTHUYECKUMU W BBIYACIUTEIHLHBIMHU
METO/IaMHU PEIICHUS, TOHUMACT U YYHUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
[1K-1 CrocoGen craButh, GopManr30BbIBaTh U |MHOOPMaIMIO 00 aKTyasbHBIX PE3yJbTaTaX MCCIIEOBaHUM B
pelars 3a/1a491, B TOM YUCJIe pa3pabarTbiBath 1 |PAMKaX TEMAaTHYECKOM 00IacTH CBOEH IpOoQecCHOHANbHOM
HCCIIEIOBaTh MAaTEMATHYECKIUE MOACIH JIeSITCIILHOCTH




M3y4acMbIX SBJICHUH U MPOLECCoB, CUCTEMHO  |[TK-1.3 CrocobGeH NPUMEHSATh TEOPETHYECKHEe W (W)
AHAJIM3UPOBATh HAYYHBIC Hp06J'IeMI>I, noJIy4darb OKCIICPUMCHTAJIbHBIC MCTOABI I/ICCJ‘IG,I[OBaHI/Iﬁ K KOHKpCTHOf?I
HOBBIC HAYyYHBIC PE3YJIbTAThI HayIIHOP'I 3a1a4ye u HUHTCPHPETUPOBATH IOJIYUCHHBIC
pe3ynbTaThl

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

3HATB!
[0 ¢yHAaMeHTaIbHbBIE TOHATHUS, 3aKOHBI, TECOPUH KJIIACCHUECKOW U COBPEMEHHON (DU3UKU;
[l MOpSAKM YNCIICHHBIX BEJIMYHMH, XapaKTepPHbIE IJIs Pa3INYHBIX pa3/esioB (PU3UKY;
[J coBpeMeHHBIC IPOOIEeMbl (PU3UKH, XUMUU, MaTEMaTHKH;
[l sBJEHUS, paccMaTpuBaeMble (GU3UKON IEKTPOHHBIX ITy4KOB;
[J SKCIIEpUMEHTAIbHBIE OCHOBBI (DU3HUKH JIEKTPOHHBIX ITYyYKOB.

YMETB:
[J abcTparupoBaThCs OT HECYIIECTBEHHOTO IIPH MOJACIIMPOBAHUH PEaIbHBIX (PU3MUECKUX CUTYALH;
[]  TOIB30BaThCS CBOMMH 3HAHUSAMM U pelleHHs (yHAaMEHTalIbHBIX M NPUKIATHBIX 33734 U
TEXHOJIOTMYECKUX 3a/a4;
[J nmenare npaBUIbHBIE BEIBOABI U3 COIIOCTABIICHUS PE3YJIbTaTOB TEOPUU U SKCIIEPUMEHTA;
[/ TpOM3BOAUTH YUCIEHHBIE OLIEHKH 110 MOPSAKY BETUUHMHBL;
[l nenarh Ka4yeCTBEHHBIE BBIBOBI IIPH MEPEX0JIe K MPEACTbHBIM YCIOBHAM B H3y4aeMbIX IpodieMax;
[J BHUAETh B TEXHUYECKUX 3aJa4ax (PU3NUECKOE CONlEPKaHHE;
O OCBaMBaTh HOBBIC INPEIMETHBIC O0JACTH, TECOPETHUECKHE TIOAXOAbl U AKCIICPUMEHTAJIbHBIC
METOJUKH;
O [OJIy4aTh HAWIydllMe 3HA4eHHUs M3MEpsieMbIX BEJIMYHMH U IPABWIBHO OLEHUTh CTEIEHb MX
JOCTOBEPHOCTH;
[]  camMOCTOATENbHO (hOPMYITHUPOBATH U YCIICIIHO PELIaTh 3a/1a4H, CBSI3aHHbIE C (PM3UKON AEKTPOHHBIX
MTyYKOB.

BIIAJIETh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAITHH;

[l KyJbTYpOi#l MOCTAaHOBKY M MOACIHPOBAHHS (PH3MUESCKUX 3a/1a4;

[l HaBBIKAMH TI'PaMOTHOH OOpaOOTKM pe3yJbTaTOB ONbITA M COIOCTABICHHS C TEOPETUYECKUMHU
JaHHBIMHU;

[l IpaKTUKOH MCCIIEOBAHMS M PEILICHUS TECOPETUYECKUX M TIPUKIIATHBIX 3a/1a4;

[l  HaBBIKAMH TEOPETUYECKOTO aHaJHM3a PEaNIbHBIX 3a]lad, CBSA3aHHBIX CO CBOMCTBAMH 3JIEKTPOHHBIX
IY4KOB.

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
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 I'enepanys 3MeKTPOHHBIX ITYYIKOB. 10 10 15
PaBHOBeCHBIE KOH(UTYpALHH
2 Gurypau 10 10 15
AIIEKTPOHHBIX MTyYKOB.
3 BonHbI 1 HEYCTONYMBOCTH B ITy4Kax. 10 10 15
Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

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




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.

[IpocTpancTBeHHBIN 3apsiA B JUOAHOM NpoMexyTke. 3akoH 3/2 Yaiuipaa-Jlenrmropa. bunonsipHblii
nuon. Pensrusuctckuii nuoa. Binstnue reomerpun auona. Ilepseanc.

2. PaBHOBeCHbIE KOHPUTYPALIUH HIEKTPOHHBIX ITYYKOB.

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

Hunmuaapuyeckuit  mydok. Heiirpanusyromuii  woHHBIH  ¢oH. [eomerpuueckue CBOWCTBa
camMOo()OKyCHPYIOIIETOCs 3IEKTPOHHOTO Tyuyka. PaBHOBecHbIN paamyc. JlmmHa camMo(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.

[Inockuii 3MeKTpOHHBIA MOTOK. KOpOTKO3aMKHYTBIM IHMON. ANEpHOAHYECKAs HEYCTOWYHBOCTD.
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 0cBOoeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIbHO HeoOXoauMoe BpeMs s paboThl CTyOeHTa HajJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMU JINTEPATYPBbI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX M CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHH, CBOICTB;

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

— IOATOTOBKY K DK3aMEHY.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

ITokazareneM BiQAEHUS MaTepUaIoOM CIYXKHUT YMEHHE pemarh 3aaadu. ns GpopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha MPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIie
3amad. [lpu pemenny 3a1a4y Kaxkaoe JeiicTBHE HEOOXOMMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
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
kBaTuuKkanus: 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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
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 aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
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:
[0 ¢yHAaMeHTaIbHbIE TOHATHUS, 3aKOHBI, TECOPUH KIIACCHUYECKOW U COBPEMEHHON (DU3UKU;
[l MOpSAKM YNCIICHHBIX BEJIMYHMH, XapaKTePHbIE IJIS Pa3INYHBIX pa3/esioB (PU3UKY;
[J coBpeMeHHBIC IPOOIEeMbl (PU3UKH, XUMUU, MaTEMaTHKH;
[l sBJIEHUS, paccMaTpuBaeMble (GU3UKON IEKTPOHHBIX ITy4KOB;
[J SKCIIEPUMEHTAIbHBIE OCHOBBI (DU3UKH JIEKTPOHHBIX ITYyYKOB.
yMeTh:

[ a6CTpaFI/Ip0BaTBC$I OT HCCYHICCTBCHHOTO TP MOACIIMPOBAHUHN PCAJIbHBIX (1)I/I3I/I"IGCKI/IX CHTyaHHﬁ;
0 IIOJIb30BATbCA CBOMMU 3HAHUAMH [UJIA PCUICHUSA (byHZ[aMeHTaHBHBIX U TPUKIIAAHBIX 3a1a4 U

TCXHOJIOTHYCCKHUX 3a1a4,

ACJIaThb NMMPAaBUJIbHBIC BBIBOAbI U3 COTIOCTABJICHUA PE3YJIBTATOB TECOPHHU U OKCIICPUMEHTA,
MNPOU3BOAUTDH YUCJICHHBIC OLICHKHU I10 MOPAAKY BCIIMYMUHBI,

BUJACTHh B TCXHUYCCKHUX 3aJa4ax (bHSI/I‘{eCKOC COACPIKAHUC,

O
0
[l nenaTh Ka4eCTBEHHBIE BBIBOBI IPH MEPEXOJIE K MPEAETbHBIM YCIOBHAM B H3y4aeMbIX IpodiIeMax;
0
O

OCBaMBAaTb HOBBIC MPCAMCTHBIC O6HaCTI/I, TCOPECTUUCCKUC IIOAXOAbl M OSKCIICPUMCHTAJIbHBIC

MCTOAMKH,

0 MOJIy4aTb HAWJIY4YIIWC 3HAUCHHA HU3MEPACMBIX BCJIWYUH W IIPAaBUJIBHO OICHUTL CTCICHbL HX

AOCTOBCPHOCTH,

[]  camMOCTOATENbHO (POPMYITHUPOBATH U YCIICIIHO PELIATh 3a1a4H, CBSI3aHHbIE C (PM3UKON AEKTPOHHBIX

My YKOB.
BJIaJeTh:




[J HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;

[l KyJbTYpoO#l IOCTAaHOBKH M MOAETMPOBAHMS (PU3HMUECKUX 3a/1ay;

[J  HaBbIKAMHM TIPaMOTHOW 0OpabOTKH pE3ylbTaTOB OIBITa W COIMOCTABICHHUS C TEOPETHUYCCKUMHU
JAHHBIMU;

[J TpaKkTHUKOH MCCIEIOBAaHUS U PEIICHHUS TEOPETHUECKUX U NPUKIIAJHbIX 33134,

[J  HaBbIKAMM TEOPETUYECKOIO aHajW3a PeajlbHbIX 3aJay, CBSA3aHHBIX CO CBOMCTBaMHU JIEKTPOHHBIX
MTyYKOB.

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

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC 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:

. DTarsl CTAaHOBJICHUS (PU3UKH TUIA3MBI.

. Bonmbrammniepnas xapakrepuctuka auosna, ounonspHoro auoaa. dddexr Hlortku.

. 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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. OLIEHUTH CKOPOCTh MEPEMELICHUSI COMHEYHOro 3aiiumka 1o mnoBepxHocTH JIyHbI, ecau Ha 3emie
3epKajio JBUTAeT YeJOBEK CBOel coOcTBeHHOW cuiod. OLEHWTh MHUHHUMAIBHO PErHCTPHUpPYEMOE
3BYKOBOE JIaBJIEHHE, €CIIM MUKPO(OH JIOBUT 3aiYMK, OTPa’KEHHBI OT OKOHHOTO CTEKJIa C PacCTOSAHUS 1
KM.

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

12. T'eoMeTpHruecKre CBOMCTBA CKOMIICHCUPOBAHHOTO 3JIEKTPOHHOTO Iy4YKa: JJIMHA CaMO(OKYCHPOBKH,
PaBHOBECHBII pajnyc.

13. Drexrpocraruyeckass HEYCTOHYMBOCTh CKOMIICHCHPOBAHHOTO 3JIEKTPOHHOIO IOTOKAa (3agada
[Tupca).

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

IIpumepBI KOHTPOIBHBIX 3aJaHHMN:

1. OueHHuTh CKOPOCTH NEpPEMEIICHHUs] COJHEYHOro 3aiuMka 1mo noBepxHocTd JlyHbl, ecnu Ha 3emiie
3epKaio JBUTAET 4YeJOBEK CBOeH coOcTBeHHOW cuiiod. ONEHHTh MHUHUMAILHO PErHCTPUpyEeMOe
3BYKOBO€ JIaBJICHUE, €CJIM MUKPO(QOH JIOBUT 3aiYMK, OTPAKEHHBIH OT OKOHHOTO CTEKJIa ¢ paccTosHus |
KM.

2. Ilo nnuHHOMY IPOBOJHMKY IIpOTeKaeT Tok 5 ammep. Kakoe MarHuTHOE 1ojie 3TOT TOK CO3/4aeT Ha
paccrosHuu 1 cM oT mpoBogHMKa? OTBET BBIPA3UTh B Tayccax.

HpI/IMepBI OK3aMCHAIITMOHHBIX OuIeToB (SaHaHHﬁ, TCCTOB W Op. MATCpUaIOB, HUCIOJb3YCMbIX JIA
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 CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

OLICHKa «OTINYHO (9)» BBICTABISETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3MPOBAaHHbBIE, IIIyOOKHE
3HaHUSl y4eOHOM MpOorpaMMbl IUCHMIUIMHBI U YMEHHE YBEPEHHO NPUMEHITh MX Ha NPaKTHKE NpU
peLIeHNN KOHKPETHBIX 3aJ1a4, IIPaBHIbHOE 000CHOBAHUE MTPUHATHIX PEIICHHH;

OLICHKAa «OTIMYHO (8)» BBICTABISIETCSA CTYIACHTY, I[IOKA3aBIIEMY CHCTEMAaTH3UPOBAaHHbBIC 3HAHUS
y4eOHOM MporpaMMbl IUCHUIUIMHBI 1 YMEHHE PUMEHATh X Ha MPAKTHKE NPH PEIICHUH KOHKPETHBIX
3a[a4, MpaBUJIbHOE 000CHOBAaHHUE MIPUHATHIX PELICHUH;

OLICHKA «XOpoImIo (7)» BBICTABISETCS CTYIACHTY, €CIM OH TBEPAO 3HAET MaTepual, I'paMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOIY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH;

OIIEHKa «XopomIo (6)» BBICTaBISIETCS CTYAEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, HO IOIYCKAeT B OTBETE MJIM B PEILICHUH 3a]1a4 HEKOTOPhIE HETOUHOCTH;

OLIEHKa «XOpowtIo (5)» BBICTABISIETCSA CTYACHTY, €CJIM OH 3HAaeT MaTephall, FPaMOTHO M IO CYLIECTBY
M3J1araeT ero, Ho JAOIYCKAaeT B OTBETE WM B PEILICHNH 3a]1ad HETOYHOCTH;

OLICHKA «Y/IOBJICTBOPUTEIHHO (4)» BBICTABIISETCS CTYAEHTY, MOKa3aBIIEMy HEIOCTATOYHO MPABUIIbHBIE
(dbopMynupoBKH 0a30BBIX TMOHSITHHA, HO IMpPH 3TOM OH BJaJEeT OCHOBHBIMH pazieliaMd Yy4yeOHOi
IPOrpaMMbl, HEOOXOIUMBIMHU ISl AajlbHEHIero o0y4eHuss 1 MOXKET MPUMEHSTh MOTy4YeHHbIE 3HAHHS
1o oOpasiy B CTAaHJAPTHOW CUTYyalluu;

OLICHKA «YOOBIETBOPUTENBbHO (3)» BBICTABISETCS CTYACHTY, IIOKa3aBIIeMy (pparMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKON TOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH BIAZIcET OCHOBHBIMHU pasefaMyd y4deOHOW NporpaMmbl, HEOOXOIUMBIMH [UIS JajJbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAHAAPTHOM CUTYallUH;

OLICHKA «HEYIOBJIETBOPUTEILHO (2)» BBICTABISICTCA CTYIEHTY, KOTOPBHIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COACp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JOMyCKaeT TrpyOble OIMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pELICHNH TUIIOBBIX MPAKTUYECKUX 3a71a4;

OLICHKA «HEYJIOBJIETBOPUTENBLHO (1)» BBICTABIAETCS CTYACHTY, KOTOpPBIH HE 3HA€T OCHOBHOTO
copepkaHusi y4eOHOW NporpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmMUOKH B (HOPMYIHPOBKAX
OCHOBHBIX TOHATHI IUCLUIUIMHBI M HE yMEeT MCHOJIb30BaTh IIOJY4YCHHBbIC 3HAHUS TPH PEIICHUU
TUTOBBIX MPAKTUYECKUX 3a7ad.

5. MeTonuueckune MaTepuajbl, onpeaeasionie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc ofyuatomerocss 1o Ouijery Ha YCTHOM OJK3aMEHE HE JIODKEH TIIPEBBINIATh JIBYX
aACTPOHOMMYECKHX YacOB.

Bo Bpems mnpoBenmeHus sk3ameHa — 0Oydyaromyecs MOTYT IIOJb30BaThbCs JIIOOOW JIUTEpaTypoll u
HHTEPHETOM.



