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

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: OCHOBBI 3JIEKTPOHUKH JIEKTPOBAKYyMHBIX ipubopoB CBY
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa MEPCHEKTUBHBIX TEXHOJIOTHUIN: JIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa BaKyyMHOH 3JIEKTPOHUKU

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

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

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: A.B. KoHHOB, KaH]I. u3.-MaT. HAyK

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpsl BaKyyMHOH anekTpoHuku 29.05.2020



AHHOTANMA

PaccMoTpeHbl OCHOBHBIE THUIIBI B3aUMOACWCTBUS 3JEKTPOHHBIX IIYYKOB M 3JIEKTPOMAarHUTHBIX BOJIH:
npononsHoe: O-THna, momnepeyHoe: T-Tuna ¥ B3auMOJEHCTBUE B CKpelleHHbIX noisix: M-tuna. [lpuBenena
oOmrass cTpykTypHass cxema Bcex TunoB CBY ycunmreneil. PaccMOTpeHBI THIBI SMHUCCHHM C Karoja:
tepmoamuccus (r u T- pexxumer), moneBasi (aBTOAIEKTPOHHAS) SMUCCHSI M BTOPUYHAS 3MHUCCHS U 00JacTH MX
npuMeHeHust B mpubopax CBY, a Ttaxke Bompochl (opmupoBanus ((QOKYyCHPOBKH) ITyYKOB 3JICKTPOHOB
CTaTUYeCKMMH MAarHUTHBIMHU U 3JIEKTPUYECKUMH MOJISIMU. BBeIleHO MOHATHE IIa3MEHHBIX BOJIH B OECKOHEYHO
LIIMPOKOM 3JIEKTPOHHOM IIOTOKE, IIJJa3MEHHOH 4acTOThl, peIylMpPOBaHHOW IUIa3MEHHOHW 4YacTOThl B
HWIMHAPUYECKOM IIyYKE KOHEYHOrO pajauyca B KPYIVIOM BOJHOBOJE. PaccMOTpeHBI MONepeuHbIC BOJIHBI
(MOIBI) LMIMHAPUYECKOTO OJICKTPOHHOTO Iydyka B TNPHOIMKEHHMM HHUTEBUAHOW Mopaenu. BriBeneHsb
JMCTIEPCUOHHBIE XapaKTEPUCTUKN COOCTBEHHBIX BOJIH AIIEKTPOHHOro motoka. Omnmcan metox Jlarpamxka amst
aHaJM3a IUHAMUKU YaCTHL, T'PYNIMPYIOIIMXCS B CETOYHOM Y3KOM 3a3ope B mpubopax O-tuma. BeemeHo
MOHATHE KOHBEKIIMOHHOTO W HAaBEACHHOIO TOKOB, ylia mpojera u Kod(p(uIHeHTa B3aUMOACHUCTBUS
anekTpoHoB ¢ nojeM BU-3azopa. IlokazaHO B ManoCHrHaJIbHOM HPUOIMKEHHH 00pa30BaHUE B MPOJIETHOM
KaHajle TapMOHHMK KOHBEKIIMOHHOTO TOKa moA AeiictBueM BU-monel B 3a30pe W JaHO MOHSATHE O (ha30BBIX
TPAeKTOPHUSX.

1. lean u 3apa4un
Heab nucUMMINHBI
- ¢opMupoBaHUE y CTYJACHTOB 3HAHHWA OO0 OCHOBHBIX INMPHUHIUIAX TPYyNIHPOBaHUS (aBTOGA3HPOBKHU)

AIIEKTPOHHBIX TMOTOKOB U UX HHEProoOMeHa ¢ 3neKTpoMarHuTHeIMU Toisimu B DBIT CBY paznuvnbIx
THUIIOB, a TaKke 00 obnactsax npumenenus DBIT CBY.

33]13‘[1/[ JAUCHUIIINHBI

- copMHpOBaTh MOHMMAHUE CBS3W THUIA TPYNIHUPOBAHUS JIEKTPOHHOIO IydKa cO CTpyKrypoi BY
noJeit, GopMUpyeMBbIX JIEKTporHaMudeckoii cuctemoit DBIT CBY.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 Criocoben oCyIiecTBIsTh [TOUCK, VYK-1.3 PaccmarpuBaeT pa3iuuyHbleé BapHaHThl PELLCHUS
KPUTHYECKMI aHAIM3 M CUHTE3 MH(OpMaIuK,  |33/1a4y, OLIEHUBAET UX NPEUMYIIECTBA U HETOCTATKU

HPUMEHSATH CUCTEMHBIN MOAXON 1ist petieus  |VK-1.1 AHanu3upyer 3aiady, BbIACISIS OTaIlbl €€ PELICHUS,

MTOCTABJICHHBIX 3a]1a9 JEHCTBUS IO PEIICHUIO 3a/1a41

[TK-1 CriocoGeH IIaHupoBaTh U IPOBOINTH IIK-1.1 Bnageer  gyHIaMeHTaNbHBIMH  TIOHSTHIMH,
Hay4YHbIC SKCIIEPUMEHTHI (B N30paHHOM 3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

npeaMeTHOM obnacty) u (uau) teoperndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYECKME MOJECIM Ui
(aHaIMTUYECKHE U UMUTAITMOHHEIC) ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
HCCIICOBAHUS COOTBETCTBYIOIUX HAYYHBIX 001aCTAX

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)

B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI

3HaTh:
- npuHnunsl noctpoeHuss OBII CBY pa3nuuHbIX THIOB, WX KOHCTPYKTHBHBIE OTIMYUS H
OpPUEHTHPOBAThCA B 00NacTax ux npuMeHeHHs. [lo okoHUaHMIO y4eOHOTO Kypca CTYACHTBHI JOJKHBI
MMOHUMATh CBSA3b JJEKTPOHUKH U aMekTponuHamukyd B OBII CBY, 3HaTh mpeaenbHble BO3MOXXHOCTH
Kaxaoro kiacca npubopos o KIIJI, nnana3ony 4acToT U MOJIOCOBBIM XapaKTEPUCTHKAM.

YMETB:

- IPOBOIUTH cpaBHUTENbHBIN aHanu3 DBII CBY, paboraromux Ha pa3HbIX (HU3NYECKUX MPUHIUIAX.
BIIAJICTh:

- puznueckumu moxesimu DBII CBY paznuyHoro tuma.

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

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



TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Bakyymnsie npu6opsr CBY 2 5
2 Karonsr 8 OBIT1 CBY 4 7
3 BonHBI B 37IEKTPOHHBIX ITOTOKAX 2 5
4 Metonel  MaTeMaTHYECKOTO  aHalU3a 4 7
B3aumozeiicreus B OBII CBY
5 ['apMOHUKM TOKa B CrpYIIHPOBAHHOM ) 5
3IIEKTPOHHOM ITOTOKE
6 Pe3onaropusie ycunurenu O-tumna 4 7
7 Yeunurenu O-tumna ¢ Oeryieil BOIHOM 2 5
] CBY ripn6opbl c MOIEPEUYHBIM ) 5
B3aUMOJICHICTBUEM
9 [Tpubopsr marueTporuoro (M) Tuna 4 7
10 |Tupope3oHaHCHBIE TPHUOOPHI 2 5
[Tpubopst TeparepIioBOTo
11 (cyOMUIITMMETPOBOIO) JHanazoHa JJIMH 2 2
BOJIH
Hroro yacos 30 60
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemecrtp: 8 (Becennuit)

1. Bakyymusie npu6opsr CBU

CBY mmanazon anua BonH. Hctounmku CBY wmsnyuenus. 3auem HyxeH BakyyM. CTpykTypa
BakyyMHBIX npubopoB CBY. DnekTpoHHBIH MydokK, kKak padbouee teno. Knaccudukamus IBIT CBU
M0 THUITy B3auMOnAEHCTBHs. Mecto BakyyMHbIX npubopoB CBY Ha guarpaMme 4acTOTa—MOLIHOCTh
U3JIyYEeHHUS.

Oo6nactn npumenenus IBIT CBY.
2. Karone! B OBII CBU

Tumnbl smuccuu ¢ karofos, npuMenseMbix B OBII CBY. Tumbl poKyCHPOBKH 3IEKTPOHHBIX MTOTOKOB

B prbopax DBII CBY. CBsi3b 31eKTPOHHONW ONTHKY U B3aUMOJICHCTBHSI 211eKTPOHOB ¢ BU-monsimu B
OBII CBY.

3. BoJIHBI B AJIEKTPOHHBIX TOTOKAX

Tunbel BoMH B 9JICKTPOHHBIX IIOTOKax. HpOI[OJILHbIe (HJIEBMGHHI)I@) U TIONCpPCYHbIC BOJIHBI B
QJICKTPOHHBIX JIy4dax. PGI[YLII/IpOBaHHaSI IIasMCHHass 4acToTa. I[I/ICHepCI/IOHHBIC XapaKTCPUCTUKHU
3JICKTPOHHBIX BOJIH.

4. Metonbl MaTeMaTHIECKOTrO aHaan3a B3aumoaercteus B OBII CBY



Meton Oiinepa u meron Jlarpamxa g aHanv3a AMHAMHUKH dactuil. [loHsATHE HaBEIEHHOTO B
IUIOCKOM 3a30p€ M KOHBEKIIHOHHOTO TOKa U UX CBS3b Yepe3 Kod(UIHECHT B3aUMOACHCTBUS 3a30pa.

5. rapMOHI/IKI/I TOKa B CIpyINIIMPOBAHHOM 3JICKTPOHHOM ITOTOKC

dopmupoBaHHE TAPMOHUK KOHBEKIIMOHHOTO TOKA IIPU MOIYJISALIMH SJIEKTPOHHOTO MoTokKa ciaadeiM BU
curHanom. Kommnekcnas snekrponnast Harpyska BU pesonaropa. YcinoBue nepeaaun MakCUMaJIbHOM
MOIIHOCTH OT IEKTPOHHOTO Iy4yKa B Harpy3ky. Ilonstue §a3oBoii TpaekTOpHu 1EKTPOHA.

6. Pe3onaropusie ycunutenu O-Tuna

MHorope3oHaTopHbele OfHONyuYeBble KIMCTpoHbl. Kackannas rpynnuposka. Kiucrponsl Ha
CBSI3aHHBIX pe30HaToOpax (C pacmpedesieHHbBIM B3aumoaelcTsueMm). KoaduumeHnt ycuneHus
KIMCTPOHOB. IIpenenpHble napaMeTpbl. MHOTOy4YeBbIe KINCTPOHBI, 0COOEHHOCTH MX KOHCTPYKIIUH.
PeBepcHast hoxycHpoOBKa 3JIEKTPOHHBIX MYYKOB B MHOTOJIYYEBBIX KIMCTpoHax. lIpemmyinectBa u
¢dusndeckue npuunHbl orpanudenus KI1J[ B kmuctponax.

7. Yeunurenu O-tuna c Oeryiieii BOJIHOM

[IpyHOMOB MIMPOKOMIONOCHOTO rpynmnupoBaHusi u  aBTodaszupoBkun B JIBB. CuHXpoHU3M.
BzaumonelictBre ¢ TpocTpaHCTBeHHbIMH TapMoHukamu. Crmpanshbeie JIBB. Koaddumment
YCHIICHUS

I'eneparopuslie namnsl ¢ ooparHoit BonHoi (JIOB). ®opMmupoBanre BHyTpeHHEH 00paTHOM CBA3H.
Momunusie JIBB Ha nenoukax cBszanubix pe3zonaropax (L{CP). Cexunonuposanusie JIBB na LICP ¢
3ampenesbHpIMUA  cekusiMH. llpeaensHo nmocTwxkumble mapamerpbl. OOnactu npumeHenus JIBB
O-tuna.

8. CBY npuboph! ¢ OMepeyHbIM B3aMOJICHCTBHEM

Oco0eHHOCTH AIIEKTPOAMHAMHUYECKHX crucTeM, hopmupyromux BY nomns. Pezonarop Kawuna.
[TpuGops! Ha HUKIOTPOHHOM pe3oHaHce. [IpUHIUITBI TPYNIMPOBaHUS 3JIEKTPOHOB.
Ceepxmanonrymsiinne ycunurenu. [ upokon. JIBB ¢ nupkynspHO-Moaspu30BaHHON BOJIHOM.

Morsble TMKIOTpOHHBIE mpeoOpazoBaremn CBY osHeprum B mocTosiHHBIM  TOK. OOnactu
npumeHeHnst CBY mpubopoB ¢ omnepeyHbIM B3aUMOICHCTBHEM.

9. llpubops! maraeTponnoro (M) Tumna

DNEeKTpOHHBIE  TPAaeKTOPHUM B  CKPEHMICHHBIX  MOMsX. Tumbl  Konmebanmit  BU-momit B
JNIEKTPOAMHAMHUYECKOW cucremMe MarHerpoHa. llonst koneGanust mn-Bupa. PopmupoBaHue
3IIEKTPOHHOU BTYJIKM B MarHETpPOHE. YCJIOBHE PABHOBECHs I'paHULbl bpuiuitoeHa. YCIIOBHE OTCEYKH
Xamna. dopMupoBaHHE CHUL, YCIOBHE CHHXpPOHM3MA (XapTpu) M ABTOCEJICKLHH 3JIEKTPOHOB,
oOpartHast boMOapnupoBKa Karoja. MarHeTpoHsl ¢ Oeryiieil BOTHONW KOaKCHaJbHON W TUIAHApHOW
KOHCTPYKUUMH Ha N-BHJIE Koyiebanuid. AMIuTponsl. Kosaddunuent ycunenus.

KonkypeH1usi BUIOB M MOJaBleHUE MAapa3UTHBIX BUAOB Koyebanuid. [Ipuboper M-tuma ¢ xonogHon
smuccuelt. [IpenenbHbie mapaMeTpbl mpruOopoB M-Turia.

10. TupopezoHnaHCcHBIE TPHOOPHI

DJIeKTpOHHBIE IYIIKH THUPOPE30HAHCHBIX mpubopoB. [lomuBuHTOBBIE mOTOKK. IIpMHIMIIBI
PEJIATUBUCTCKOM ()a3MpPOBKH TOJNMBHHTOBBIX D3JIEKTPOHHBIX ITyYKOB. YCJIOBHE LHKIOTPOHHOTO
pe3oHanca. KoHCTpyKIMK rMpOpe30HaHCHBIX IeHepaTopoB U ycuiutenell. IIpenenbHble napaMerpbl
TUPOPE30HAHCHBIX MPUOOpoB. O0IacTH NPUMEHEHHUS.

11. ITpubopsl TeparepuoBoro (CyOMHUIIMMETPOBOrO) AUANa30HA AJIMH BOJIH

Oco0eHHOCTH TUTaHAPHOM TEXHOJOTHH. JJOCTUTrHYThIE TapaMeTphl (4acToTa U MOIIHOCTH). OOmacti
IPUMEHEHHs TPUOOPOB TEPArepLOBOrO AUANa30Ha AJIHH BOJH.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTuTOpHs, CHaOKEHHAsI JOCKOH, SKPaHOM, BUACOIPOCKTOPOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

Jlureparypa BblaeTcs CTyA€HTaM Ha Kadepe.

1. Cobenun H. I1., MunoBanos O.C. TexHuka cBepXBBICOKHX YacTOT. - MOCKBa: DHEproaroMu3ar,
2007

2. Jle6enes. 1. B. Texuuka u npudopsr CBY, T. 2. - M.: Beiciuas mkomna, 1972

3. Tpy6enkos JI. U., XpamoB A.E. JIekiuu 1o cBepXBbICOKOYACTOTHON dNIEKTPOHHKE st GU3nkoB, T.1,
T.2. - M.: ©DU3MATIIUT, 2000

JomnonHutensHas auTeparypa

Jlureparypa BblIaeTcs CTyA€HTaM Ha Kadespe.
1. bepesun B. M., bypsik B. C., I'yruaiit 3. M. Dnekrponnsie npudopsl CBY. - M.: Briciias mkona,
1985

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

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPEeNyCMOTPEHBI.
9. Metonu4yeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJI5)

CTyneHT, W3ydYarolmuid JUCIUILUINHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTe U3YyUYCHUA AUCHUIUIMHBI CTYACHT HOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMCHATDH IMOJYUYCHHBIC 3HAHUSA IJIA PCIICHUA pa3IMYHbIX 3a/a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITENIEHOM PaboThI CTY/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHUS;

— pelIeHue 3a/1a4, PEeAIaraéMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepUaIoM CIIY)XKHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTIIAHEL

BaxxHO moOWTHCS TTOHMMAaHWS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAETBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTthCsi 3a KOHCYIBTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa BaKyyMHOH 3JIEKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: A.B. KoHHOB, KaH. (u3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a4U

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare u3ydeHus IUCHUIUTUHBI «OCHOBBI DJICKTPOHHKH 3JICKTPOBaKyyMHbIX mpudopo CBY»
00yJaroIuics JTOIDKEH:

3HATh:
- npunHuunsl noctpoerus OBII CBY pa3inyHbIX THIIOB, MX KOHCTPYKTHUBHBIE OTIMYHASA H
OPHEHTHPOBAThCS B 00NacTsIX MX NpuMeHeHHs. 1o okoHuaHMIO y4eOHOro Kypca CTYIEHTHI JOJIKHBI
MOHUMATh CBS3b AIEKTPOHUKHU U 3MekTponuHamuku B OBII CBY, 3Hath npenenbHble BO3MOKHOCTU
Kaxaoro kiacca npuodopos no KI1JI, nuana3zony 4acToT U MOJIOCOBBIM XapaKTEPUCTUKAM.
YMeThb:
- IPOBOJUTH cpaBHHUTENBHBIN aHanu3 DBIT CBY, paboraronux Ha pa3HbIX (GU3HYECKUX MPUHITUTIAX.
BJIaJeTh:
- pusnueckumu moaensimu DBIT CBY paznuuHoro tuma.

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

B memsax mnpoBeeHMS TEKYIIEro KOHTPONIS YCIEBaeMOCTH BO3MOXKEH KpAaTKUH OINpoC MO Teme
TPEABIIYIIETO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeuens BompocoB Ais npoBeeHus AnpepeHINPOBAHHOTO 3a4eTa!

. Kak knaccudunupyrorcs CBY npubopst ?

. B yvem npenmymecTBa BakyymMHubix npudopos CBY ?

. THIIBI BOJIH 3JIEKTPOHHOTIO [IOTOKA U UX AUCIEPCUN

. HaBeneHHBIN 1 KOHBEKITMOHHBIN TOKU B TDIOCKOM 3a30pe. DJIeKTpoHHas mpooauMocTts BY 3a3opa.

. MHOropesonaropHsle KIMCcTpoHbl. KackanHbli npuHIun rpynnyuposasus. [lapamMeTps! KIMCTPOHOB.
. Meton Ditnepa u Meron Jlarpanka aHann3a 371€KTPOHHBIX TOTOKOB.

~N O D AW~

. lIpunnun cuaxponnsma B JIBB. Crnupansusie JIBB u JIBB na LICP. [TonocoBsie u 3HEpreTyecKme
xapaktepuctuku JIBB. Cexunonnposanue JIbB. Ilpuniun paOoThl 3ampeaebHbIX CEKIHA.

8. Ilpubopsl ¢ momepeyHbIM B3auMmojeiicTBueM. [IpuHummn rpynnupoBku LIMKIOTpOHHBIN pe3oHAHC.
Pe3onarop Kayuna. Manomymsiiue HUKJIOTPOHHBIE YCUIIUTEIH.

9. [Ipubopsl MarHeTpOHHOTO THMA. TpaekTopuu AeKkTpoHoB. OTcedka Xasa. [IpuHIMI cuHXpOoHN3Ma
c Oeryiue# BonHO#. YcnoBue XapTpu.

10. Buasl konebaHWii B pE30HATOPHOHM cHcTeMe MarHeTpoHa. Pacrmpenenenue moned m-BUja.
MarneTpoH Ha n-Buze B3ammojneicTBus. llomaBneHue mapa3uTHBIX BHIOB KosieOanui. Cenexiust
3NIEKTPOHOB U (POPMHUPOBAHHE CIIHII.

11. MarseTrpoHsl UMITYJIbCHOI'O U HENpPEpbIBHOIO AeiicTBus. [lapameTpbl MarHeTpOHHBIX I'€HEPATOPOB
1 00J1acTh UX MPUMEHEHHUs. MarHeTpOHBI C XOJIOAHBIM 3aIyCKOM-TIPUHIIMIT UX ACHCTBUSI.



12. Tlymkwu, GopMHPYIOIIME TOIMBUHTOBBIE PEISTUBUCTCKUAE OJIICKTPOHHBIC ITyYKH. YCIIOBHE
LUKJIOTPOHHOTO pe30HaHca B ruponpubopax. ['pynnupoBka u aBrodazupoBKa MOJIUBHHTOBBIX ITYyYKOB
B PE30HATOpaX THPONPUOOPOB.

13. Tmpope3oHaropHble TeHepartopbl u ycwiurend. Konctpykumu mnpubopoB. [lapamerpsr
THPOTIPHUOOPOB.

14. TIpubopsl TepareproBOro Auana3oHa JJIMH BOJMH. TeXHOJOrMHM MX u3rotoieHus. [lapamerpsl u
o0nacTu MpUMEHEHUS.

Kputepun onennBanus

Ouenka ommyao 10 OamoB - BBICTABIISICTCS ~ CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKU
MPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.

Ouenka omm4yHO 9 OajoB -  BBICTABISETCS  CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aja4, CBOOOIHOE U MPaBUIBHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.

Ouenka ommmuHo &  0GanoB - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHUIUIMHBI U yMEHHE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UeTaMHu.

Ouenka xopomro 7 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U TI0
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Omenka xopomro 6 06ajoB - BHICTABISICTCS CTYACHTY, €CIIM OH TBEPIO 3HAECT MaTepHa, rPaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomio 5 6ajioB - BBICTaBISETCSA CTYAEHTY, €CIIM OH B OCHOBHOM 3HAeT Marepuall, FpaMOTHO
W 10 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHUS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTaBISAETCA CTYICHTY, IOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTNMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH TIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeibl yU4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NaJbHEHWIIero oOydeHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ynOBIETBOPUTENbHO 3 Oama - BBICTaBISAETCA CTYICHTY, IOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM I0CIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMy yu4eOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OneHka HEYIOBIETBOPUTENBHO 2 Oana - BBICTABIAETCS CTYICHTY, KOTOPBIH He 3HaeT OojblIel 4acTH
OCHOBHOTO COJEp)KaHUsI y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.

OrneHka HEyHOBIECTBOPUTENBHO | 0an - BBICTABISIETCS CTYICHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

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

[Ipu npoBeaeHuu ycTHOTrO MU HepeHINPOBAHHOIO 3a4eTa CTyACHTY AaeTcs 20 MUHYT Ha MOATOTOBKY.



